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PREFACE 

This publication provides customer 
engineers and other technical personnel 
with information describing the internal 
organization and logic of the TSS/360 PL/I 
compiler. The material is divided into 
four sections and nine appendixes. 

Section 1 describes the overall organi
zation of the compiler and the relationship 
between the compiler and the time sharing 
system. 

Section 2 contains a general description 
of each logical phase of the compiler, fol
lowed by descriptions of the physical 
phases contained within each logical phase. 
Descriptions of the control modules and of 
the interfaces between the compiler and the 
time sharing system are also included. 

Section 3 consists of flowcharts, tables 
and routine directories. The flowcharts 
show the relationship between the routines 
of each phase, while the tables and direc
tories list the routines and their 
fUnctions. 

Section 4 contains the layouts of tables 
used by the compiler, as well as formats of 
text and dictionary entries. 

The appendixes contain supplementary 
material for references purposes. 

First Edition (June, 1970) 

This edition is current with Version 7, Modification 0, 
and remains in effect for all subsequent versions or 
modifications of IBM System/360 Time Sharing System 
unless otherwise indicated. Significant changes or 
additions to this publication will be provided in new 
editions or in Technical Newsletters. 

PREREQUISITE PUBLICATIONS 

Effective use of this manual requires know
ledge of the information contained in the 
following manuals: 

IBM System/360 Time Sharing System: 

Concepts and Facilities, Order No. 
GC28-2003 

PL/I Language Reference Manual, Order 
No. GC28-2045 

System Logic Summary PLM, Order No. 
GY28-2009 

In addition, the following publications are 
recommended as supplemental reading: 

IBM System/360 Time Sharing system: 

PL/I Programmer's Guide, Order No. 
GC28-2049 

PL/I Subroutine Library PLM, Order 
No. GY28-2052 

Dynamic Loader PLM, Order No. 
GY28-2031 

Before using this publication in connection with the operation of IBM 
systems. refer to the latest edition of IBM SystemV360 Time Sharing Sys
tem: Addendum, Order No. GC28-2043, for the editions of publications 
that are applicable and current. 

Requests for copies of IBM publications should be made to your IBM 
representative or to the IBM branch office serving your locality. 

A form is provided at the back of this publication for reader's com
ments. If the form has been removed, comments may be addressed to IBM 
corporation, Time Sharing System/360 Programming Publications, Depart
ment 643, Neighborhood Road, Kingston, New York. 12401 

C Copyright International Business Machines Corporation 1970 
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PURPOSE OF THE COMPILER 

The TSS/360 PLII compiler analyzes and pro
cesses source programs that are written in 
PL/I and translates them into object data 
sets. These object data sets contain code 
that is not suitable for execution by TSSI 
360. Therefore an additional processor, 
the object data set converter (ODC), con
verts these object data sets to TSS/360-
executable code. 

Usual output from the compiler consists 
of a load data set and a list data set, 
when these options have been specified by 
the user. A macro data set will also be 
produced when preprocessing is indicated 
(see ·Preprocessing" in Section 2). 

THE COMPILER IN THE TSS/360 SYSTEM 
ENV IRONMENT 

The compiler consists of a series of logic
al phases that are under the supervision of 
compiler control routines; subroutines 
within these control routines provide what
ever services the compiler requires during 
compilation. communication between the 
compiler and TSS/360 is achieved through 
the program language controll(~r (PLC), 
which is the interface with the system. 
PLC performs a series of func1:ions for the 
compiler at various stages of compilation 
and, finally, calls the obje~: data set 
converter (ODC) after compila1:ion, to con
vert the Object data set to TSS/360 code. 

PLC -- Interface With the Sys'cem 

When the PL/I compiler is invoked, control 
is transferred to PLC. This module acts as 
a communications area for useT-specified 
options, and controls the sequence of 
events during invocation of the PL/I 
compiler. 

The PLII compiler, unlike the TSS/360 
Assembler and FORTRAN compiler, cannot 
function until the source data set has been 
fully entered. Therefore, when compilation 
is called for, PLC searches for an input 
data set. If the named data set does not 
exist, PLC invokes the text editor to cre
ate the PLII source data set. When a 
source data set exists, control passes back 
to PLC, which then calls the PL/I compiler. 

Depending upon user options specified, 
invocation of the PLII compiler may cause 
PLC to act as interface for these 
functions: 

SECTION1: INTRODUCTION 

• Creating a PLII source data set (via 
the text editor). 

• Converting separately created PLII 
object data sets to TSS/360 code via 
ODC. 

• Combining a list of PLII object data 
sets for conversion to TSS/360-
executable code. 

• Performing multiple compilations within 
a single invocation of the PL/I 
compiler. 

• Changing implicit calls to explicit 
calls via the name processor. 

.. Printing compiler-generated listings. 

The program language controller (Figure 
1) is a serially reentrant and sharable 
module containing recovery facilities used 
in case of interruptions. It can check, at 
any stage, the status of compilation; its 
recovery facilities permit compilation to 
proceed from the point of interruption or 
from the beginning. 

PLC may be entered at five main entry 
points. Initial entry to PLC occurs when 
the PL/I compiler is invoked. Depending 
upon the options specified by the user, the 
text editor, compiler, ODC, and/or the name 
processor, may be called. PLC's additional 
entry points provide for entry to subrou
tines used to perform the specific func
tions for which PLC is responsible at 
various stages of compilation: entry from 
the text editor after creation of the 
source data set, entry after compilation is 
completed to build the MERGEL5T, an entry 
point for handling data management func
tions, and entry to the language processor 
early-end routine. 

ODC -- Conversion of Object Code 

The TSS/360 PL/I compiler produces code 
that is similar to 05/360 code. To trans
form the load data set, which is output 
from the compiler, into TSS/360 code, the 
object data set converter (ODC) resolves 
constants and reformats the module. 

PLC invokes ODC after completion of the 
compilations specified with a given invoca
tion of the PL/I compiler. ODC is called 
only once within an invocation, and then 
only if a merge list (MERGELST) or a merge 
data set (MERGEDS) has been specified in 
the options, or if the PL/I compiler has 

Section 1: Introduction 1 
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Figure 1. PLC - interface with TSS/360 

created a merge list to accommodate a 
series of compilations. Input to ODC con
sists of the PL/I-compiled object data sets 
in card-image format (see Appendix J). 
Output consists of the executable program. 
ODC stores all of the TSS/360-executable 
programs from one invocation of the PL/I 
compiler as separate members in one job 
library, resolving standard QCONs (pseudo 
registers) and passing others to the dynam
ic loader. In addition, ODC packs CSECTs 
as specified by the default value PLIPACK. 

Name Processor -- Conversion of Implicit 
Calls to Explicit Calls 

The name processor is an optionally invoked 
routine that helps the user transform 
implicit calls to explicit calls. To do 
this, the name processor transforms exter
nal name references in the PMD of a module 
to new, unique names. In addition, for the 
new names to be connected with the subrou
tines that have the old names, the name 
processor optionally constructs or updates 
a line data set that is called a transfer 
data set and that has this format: 

0-7 
8 
9-16 
17 
18-24 
25-27 
28-35 

line number 
X'OO' 
new name 
blank 
PLICALL 
blank 
old name 

The user must supply his own PLICALL 
macro to perform the explicit calling or 
loading of the subroutines. 

2 

The name processor constructs or updates 
the transfer data set only if: 

the user has read/write access to the 
transfer data set, and 

tpe default value of UPDTXFER is set to 
Y, and 

the EXPLICIT operand of the PLI command 
specifies names to be padded. 

The new name is derived from the old name 
by adding a pad character ('~', or a dif
ferent character that the user specifies 
with the default value PADCHAR) to the left 
of the old name. 

PLC invokes the name processor after 
return of control by ODC, if the PLI com
mand included an EXPLICIT or XFERDS 
operand. Input to the name processor 
includes the PL/I communications bucket 
(CHBPLI) and a table of converted modules 
to be checked for name transformation 
(CHBMGL) . 

ORGANIZATION OF THE COMPILER 

The PL/I compiler comprises 12 logical 
phases, each of which consists of several 
physical phases, all under the control of, 
and serviced by, the compiler control rou
tines. A compilation is initiated by load
ing the compiler control routines from SYS
LIB. The control routines then carry out 
their own initialization and perform these 
functions: 

Act as the interface between the com
piler phases and TSS/360, controlling 
operations such as all input/output, 
storage allocation, program interrup
tions, and storage dumping. 

Supervise the loading and linking of 
compiler phases in accordance with 
source program options. 

Supervise all work space used by the 
compiler for information concerning the 
source program. 

Provide a number of routines to assist 
in compiler debugging. 

The entire PL/I compiler, including the 
control modules, is contained in six link
edited output modules (for contents of out
put modules, see Appendix K). When the 
user-specified compiler options are inter
preted, it is determined which of these 
output modules is to be loaded. The 
addresses of the individual modules, in 
each of the loaded output modules, are then 
moved into a phase directory, and a request 
for the phases required is inserted in the 
status byte. 



Data Sets Used by the PL/I Compiler 

The source data set, which is input to the 
compiler, is given the name the user speci
fies, or SOURCE.XXX. The data. sets that 
constitute possible output fr<:>m the compi
ler are: a list data set, named 
LIST.XXX(O); a load data set, named LOAD. 
XXX{O); and a macro data set, named MAC. 
XXX(O). Table 1 contains the corresponding 
ddnames for each of the data sets used by 
the compiler. (Generally, ddnames will be 
used throughout this publication to refer 
to data sets used by the compiler). 

The source program that is to be com
piled appears as input to the compiler on 
the PLIINPUT data set. If one of the pre
processors is called prior to compilation, 
a macro data set is created with the ddname 
of PLIMAC. When preprocessing is com
pleted, PLIMAC replaces PLIINPUT as input 
to the compiler. The PLILIST data set is 
opened by PLC unless the user specifies 
that a separate listing is unnecessary, in 
which case the listing is placed on SYSOUT 
and no record of it is retained in the sys
tem after printout. The PLIIOAD data set, 
containing compiler output, and the PLIMAC 
data set, containing intermediate text, are 
optional and are opened by centrol routines 
in the compiler. The PLIINPlT data set is 
always used by the compiler, and is opened 
by PLC. 

The data sets used in the compilation, 
and the overall data flow as~ociated with a 
compilation, are illustrated in Figures 2 
and 3. 

Overview of Logical Phases 

Control is passed between thE! phases of the 
compiler via the control rou1:ines. After 
each phase has been executed, a branch is 
executed to the control modu~.e, which 
selects (from its phase directory) the next 
phase to be executed. The compiler phases 
and their corresponding funci:ions are shown 
in Figure ~. 

Communication between the phases is 
implemented by the following: 

1. The text string. At the start of the 
compilation, the text s"tring is input 
text that is converted by the compile
time processor, if necessary, into a 
string that is PL/I source text. The 
characters in this stri~g are trans
lated into a code that is internal to 
the compiler. The phas'::!s of the com
piler gradually process the text until 
it is in the final form of the object 

r--------------l 
I PLiI Com pi ler I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

: I 
I I 
I I 
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I I 
! ! 
I I 
I I 
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I I 

I 
I----~~~~~ I 
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Data Set 
Converter 

L _____________ .-1 

~ ____ --____ --~·l __ O_b_ie_c_t~ 
" Module 

'----_ .... 

Key 
----...... CPU Control 
---_. ~ Read/Write Communication 
.. .. Input/Output under the Program 

language Controller (PlC) and 
Campi ler Control Supervision 

Figure 2. Compiler Organization and 
Control 

data set, which consist of machine 
instructions. The text-code bytes 
used for the compiler and the formats 
of statements at different stages of 
the compilation are in Section 4, 
under "Internal Formats of Text." 

The text is broken down into 
blocks; each block has a symbolic name 
that is independent of the physical 
location of the block in storage. 
Thus, the text blocks may be moved 
around in virtual storage under the 
supervision of the compiler control 
routines. 

Section 1: Introduction 3 
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2. The dictionary. The dictionary con
sists of blocks, each of which has a 
symbolic name. Part of the first dic
tionary block is used as a communica
tions region between phases (see 
Appendix B). The communications 
region contains such information as 
the addresses of the heads of chains 

and the symbolic start of text. The 
remainder of the dictionary contains 
all information relating to identi
fiers appearing in the program, such 
as temporary storage areas required. 
The format of all dictionary entries 
for the compiler are in Section 4, 
under "Internal Formats of Dictionary 
Entries." 
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Table 1. Data Sets Used by I'LII Compiler 
r---------------T----------------r-------T-----------------------------------------------, 
I I I Access I I 
I DDNAME I DSNAME I Method I Comment I 
t---------------+---------------+-------t----------------------------------------------~ 
I PLIINPUT or t SOURCE.XXX I I Source input to compiler -- user-supplied or I 
I user-supplied I or I VISAM I created by text editor before compilation is I 
I $$$nnnn* I user-supplied I I initiated I 
r---------------t----------------t-------t-----------------------------------------------~ 
I PLILIST I LIST. XXX (0) I VSAM I List data set -- built unless user options I 
I I I I indicate none is necessary I 
r---------------t----------------t-------t-----------------------------------------------4 
I PLILOAD I LOAD. XXX (0) I VSAM I Load data set -- output from compiler and I 
I I I I input to ODC I 
t---------------t----------------t-------t-----------------------------------------------4 

'I PLIMAC I l<'AC.XXX(O) I I Intermediate source text -- created whenever I 
I I or I VISAM I preprocessing is specified I 
I I user-supp!i,:d I I I 
t---------------t---------------t-------t----------------------------------------------~ 
I SYSULIB I USERLIB I VPAM/ I Member of library used by macro-phase I 
I or I or I VISAM I ~INCLUDE verb I 
I user-supplied I user-supplied I I ! 
t---------------~---------------~-------~-----------------------------------------------~ I *Name is generated by the system to be unique. The first three characters are W$$$W I 
I followed by a unique five-digit number. I L ______________________________________________________________________________________ .J 

r------------------------T--------------------------------------------------------------, 
I Logical Phase I Function I 
.------------------------t-------------------------------------------------------------~ 
I Compile-time Processor I Reads input text, executes any compile-time statements in I 
1 I it, modifies text as directed, and produces modified text I 
I I fer further processing. I 
~-----------------------t--------------------------------------------------------------~ I Read-In I Checks source-program syntax and removes from the test I 
i I string all superfluous characters, such as cemments and non- I 
I I Significant blanks I 
.------------------------t-------------------------------------------------------------~ 
I Dictionary I ReIDoves all BCD identifiers and attribute declarations from I 
I I the source string and replaces them with symbolic references i 
I I to dictionary entries; entries contain all consistent I 
I I declared attributes and all the attributes specified in lan- I 
I I guage in default of source-program specifications; error I 
I I m€!ssages are generated for all inconsistent attributes I 
t------------------------+---·-----------------------------------------------------------1 
I Pretranslator 1 Pl:ocesses features of language that are more easily pro- I 
I I cessed in original PUI form than when original syntactic I 
I I form has been lost in later phases; carries out modifica- I 
I I t:.ons that include rearranging of order of certain I/O I 
I I s1:atements. creation of temporary variables for procedure I 
I I aJ:guments that are expressions. conversion of array and I 
I I si:ructure assignments to a series of DO-loops surrounding I 
I I scalar assignments. and removal of iSUB expressions I 
t------------------------t--<-----------------------------------------------------------~ 
I Translator I Converts original PUI syntactic form to internal syntactic I 
I I form ("triplesW); triples consist of original source-program I 
! I o:?erators and operands, rearranged so that operations speci- i 
I I fied in source string may be carried out in proper order I 
t------------------------+--------------------------------------------------------------~ 
I Aggregates I c:l.rries out all structure and array mapping, so that ele- I 
I I m'=nts are aligned on correct virtual storage boundaries; I 
I I when it is not possible to map at compilation time (such as I 
I I when aggregates contain string lengths or array l:x>unds that I 
I I are specified by expressions) object code is produced to map I 
I I at object time: also checks that items defined on arrays and I 
I I structures can be mapped consistently I L. _______________________ ~ ______________________________________________________________ J 

Figure 4. Compiler Logical Phases (Part 1 of 2) 
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r------------------------r--------------------------------------------------------------, I Logical Phase I Function I 
t------------------------t--------------------------------------------------------------~ I Optimization J If requested, these phases attempt to reorder triples for I 
I J subscript address calculations and generate efficient I 
I I pseudo-code for DO-loop control; this enables some PL/I pro- I 
I I grams to compile into faster object code at cost of extra J 
I I compile time I 
~------------------------+------------------------------------------------------------~ 
I Pseudo-Code I Converts triples to form closely resembling machine instruc- I 
I I tions, in which registers are represented symbolically, and I 
I I storage locations are represented by dictionary references J 
I J with offsets; final version of text also contains special I 
I I pseudo-code items for guidance of later phases I 
r------------------------+--------------------------------------------------------------~ I Storage Allocation I Searches dictionary for entries requiring storage, and allo- I 
I I cates offsets to each, within its AUTOMATIC block or within I 
I I STATIC storage area; code is compiled to set up dope vectors I 
I I and pointers at object time for allocations of controlled I 
I I variables and temporaries, storage for which must be I 
I I obtained during execution of object program; prologue code I 
I I is generated for each block of object program I 
~------------------------+--------------------------------------------------------------~ I Register Allocation I Allocates physical registers to symbolic registers that have I 
I I been requested by earlier phases and ensures that all I 
I I storage-location offsets allocated in previous phases can be I 
I I addressed by insertion of necessary additional instructions I 
~------------------------+------------------------------------------------------------~ I Final Assembly I Completes translation to machine-code instructions, by cal- I 
I I culating branch-destination addresses inserted symbolically I 
I I by earlier phases; loader text is produced for machine I 
I I instructions, constants, INITIAL values in STATIC storage, I 
I I and all constant data required for block initialization; I 
I I external symbol dictionary (ESD) and relocation dictionary I 
I I (RLD) are produced to enable object program to be converted I 
I I by object data set converter (ODC>; also produces listing of I 
I I object code I 
t------------------------+--------------------------------------------------------------~ 
I Error Editor I Entered at end of every compilation; dictionary is examined I 
I I to determine if diagnostic messages are to be printed out; I 
I I if no, compilation is terminated by compiler control; if I 
I I yes, error dictionary entries are processed and messages are I 
I I printed; texts of all diagnostic messages are held in I 
I I modules XG-YY. I L-_______________________ ~ ______________________________________________________________ J 

Figure 4. Compiler Logical Phases (Part 2 of 2) 
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LOGIC OF THE COMPILER 

The compiler modules are link edited into 
six output modules, which are broken down 
by function: 

Control Output Module (CFBAC) - contains 
all the control modules, except those 
responsible for initialization. The 
code in this output module is reusable: 
it remains resident during multiple 
compilations. 

Main output Module (CFBAD) - -contains the 
modules responsible for initialization, 
together with all the logical phases, 
except those responsible for preproces
sing, optimization (option OPT=2), and 
interphase dumping and tracing. 

First Preprocessing output Module (CFBAE) -
contains the modules required for macro 
and/or 48-character set preprocessing, 
with the exclusion of modules that are 
reused in the processing cf the macro 
option. 

Second preprocessing Output Iwiodule (CFBAF) 
- contains those modules of the macro 
preprocessor that may be :reused in the 
processing of the macro option. 

Optimization Output Module (CFBAG) - con
tains those modules which are required 
when OPT=2 is specified by the user. 

Interphase Dumping and Tracing output 
Module (CFBAH) - contains all the 
modules required for intel:phase dumping 
and tracing. 

Each of these output modu~ces, with the 
exception of the control output module, 
contains a control CSECT made up of VCONs 
for each of the link-edited modules within 
it. The initialization and loading of the 
output modules is explained belOW. (For a 
list of the modules contained within each 
output module, see Appendix K.) 

Compiler Control 

The control-phase modules, w::lich are resi
dent in virtual memory throu9hout compila
tion, control these functions: 

• Initialization and loading 

• Character translation 

SECTION 2: METHOD OF OPERATION 

• Communication between phases 

• Scratch-storage control 

• Text and dictionary block control 

• Phase linkage 

• Diagnostic-message control 

• Input/output control 

• Program-check handling 

• Job termination 

Initialization and Loading: The PL/I com
piler is invoked by PLC via a CALL macro 
instruction issued to control module AA. 
This has the effect of loading the control 
output module (CFBAC). At the top of AA, a 
test is made to determine if this is a 
clean entry. If it is not, but is a rein
vocation of the compiler, a cleanup routine 
is entered to ensure that all other output 
modules are deleted, that all open data 
sets are closed, and that any modified code 
in the control output module is 
initialized. 

The main output module (CFBAD) is then 
loaded via the issuance of a LOAD macro 
instruction. Module AB of CFBAD is 
responsible for the detailed initialization 
of the compiler. A CSECT, AU, within 
module CFBAD contains a VCON for each of 
the modules within the main output module. 
AB is responsible for transferring these 
VCONS from AU to a list, called the phase 
directory, in module AA of the control out
put module (CFBAC). This list consists of 
8-byte entries containing the addresses of 
modules in the compiler. Thus the phase 
directory, after initialization, will ind
icate the location in virtual memory of the 
individual compiler modules. If the user 
requires the interphase dumping and/or 
tracing routines, AB will load the output 
module containing these routines as part of 
its initialization responsibility. 

When the detailed initialization of the 
compiler is complete, AB returns control to 
AA, where the linkage routines, using the 
phase directory, initiate execution of AM, 
the marking phase. Before marking the 
modules in the phase directory as wanted or 
not wanted, AM examines user-specified 
options and: 

Section 2: Method of Operation 7 



1. If MACRO and/or CHAR48 is specified, 
it loads the first preprocessor output 
module (CFBAE). Located in this out
put module is a CSECT, AW, which con
tains a VCON for each of the modules 
in that output module. These VCONS 
are then transferred to the relevant 
slot in the phase directory. 

2. If MACRO has been specified, the 
second preprocessor output module 
(CFBAF) is loaded, whose VCON CSECT, 
AX, is used to fill the relevant slots 
in the phase directory. 

3. If the user has specified OPT=2 as the 
level of optimization, then the opti
mization output module (CFBAG) is 
brought in and the phase directory 
filled from its VCON CSECT, AY. 

Having completed initialization, AM 
~sses control to the first logical phase. 
During compilation, additional modules may 
be marked as wanted or not wanted depending 
upon the nature of the source statements. 

Character Translation Tables: The charac
ter translation tables (see -Internal For
mats of Text" in Section 4) provide the 
facility for converting external code to 
compiler internal code and for converting 
the internal code back to the external 
form. These tables prevent the compiler 
from becoming character code dependent and 
enable the scanning routines to process the 
input source statements more efficiently. 
Note that the contents of these tables are 
different during compile-time processing 
from the contents during compilation. 

communication Between Phases: The communi
cations region is an area, specified by the 
control routines, and used to communicate 
necessary information between two phases of 
the compiler. The communications region is 
resident in the first dictionary block 
throughout the compilation. 

Entry to the various compiler control 
routines is via a transfer vector. Details 
of the transfer vector and the organization 
of the communications region are in Appen
dix B. (Note: The use of the communica
tions region during compile-time processing 
is described in Appendix F.) 

Scratch-Storage Control: Scratch storage 
of 4096 bytes is guaranteed to all phases. 
The control routines split the 4096-byte 
block into discrete sections, and allocate 
them as required. The sections are in mul-
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tiples of 512 bytes. Additional scratch 
storage is obtained as required. 

Text and Dictionary Block Control: During 
compilation, at least four text blocks and 
four dictionary blocks are available. The 
dictionary- and text-block size is four 
pages. Block control is achieved by a sys
tem of text and dictionary references. 

Phase Linkage: The phase directory, in 
module AA, is constructed so that it may 
contain the location in virtual memory of 
each module required for compilation. 
These modules are then marked during 
initialization, by AM, or during compila
tion, as "wanted" or "not wanted" for that 
compilation. The phase-linkage routines, 
also in AA, are then used to access the 
phase directory, where they pick up the 
address of the next required module. This 
may be specified explicitly, or it may be 
the next phase after the current one that 
is marked ·wanted". Having picked up the 
address from the directory, the linkage 
routines may either return the address to 
the caller in a communications area or they 
may branch directly to the address, to com
mence execution of a new module. Which of 
the above operations takes place is depen
dent upon the entry point used to enter the 
linkage routine. 

Where preprocessing is requested, the 
modules in the second preprocessor output 
module (CFBAF) may be required for reuse. 
Since these modules are not serially reus
able, the output module must be deleted and 
reloaded each time it is required. This 
service is performed by the linkage 
routines. 

Diagnostic-Message Control: Diagnostic 
message-control routines cause diagnostic 
messages to be placed in a chain in the 
dictionary. When conversational diagnos
tics are specified, these will also be pro
duced by these routines. 

Input/Output Control: The I/O control rou
tines involved act as interfaces between 
the compiler phases and the PLIINPUT, PLI
MAC, PLILIST, and PLILOAD data sets (see 
Figure 5). 

program-Check Handling: The compiler 
handles all program checks; control can be 
passed to a phase to enable it to deal with 
the check. 

Job Termination: The compiler completion 
code is picked up and control is returned 
to PLC. 
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The compiler completion codes are: 

Code 
-0-

4 

s 

12 

Meaning 
No diagnostic messagES issued; com
pilation completed with no errors; 
successful execution expected. 

Warning messages on I} issued; pro
gram compiled, successful execution 
is probable. 

Error messages issued; compilation 
completed, but with errors; execu
tion may fail. 

Severe error messag~; issued; compi
lation may be comple':.ed but with 
errors; successful ~{ecution improb
able. If a severe e:rror occurs dur
ing compile-time processing, the 
compilation will be -terminated and, 
if the SOURCE option has been speci
fied, a listing of ~~e PL/I program 
text produced by the compile-time 
processor will be printed. 

16 Terminal error messages issued; com
pilation terminated abnormally; suc
cessful execution impossible. 

Preprocessing 

The PL/I compiler has two preprocessors, 
the 48-character set preprocessor and the 
compile-time processor. One of these pre
processors may be used prior to compila
tion, depending upon user-specified 
options. However, both of them would never 
be used for a single compilation. 

1. The 48-character set preprocessor is 
called when input to the compiler is 
in the 48-character set, requiring 
translation to 60-character symbols 
before compilation. The user indi
cates this by specifying the CHAR48 
option. 

2. The compile-time processor is called 
when the source text contains prepro
cessor statements; this is indicated 
by specifying the MACRO option. The 
compile-time processor includes a 
facility for translating statements 
written in the 48-character set into 
the 60-character set. Thus, if both 
MACRO and CHAR48 are specified, only 
the compile-time processor will be 
called. 

If neither of these options is speci
fied, both preprocessors are bypassed and 
compilation is begun, using the PLIINPUT 
data set as input to the compiler. When 
either preprocessor is executed, it places 
the translated source text into the PLlMAC 
data set, which then serves as source input 
to the read-in phase. Figure 5 illustrates 
interaction between the compiler and input/ 
output data sets. 

Compilation 

The ~~mpiler comprises a series of phases 
that are called and executed in turn under 
the supervision of the control modules. 
Each phase performs a single function or 
set of functions, and is entered only if 
the services it provides are required for a 
particular compilation. Control module AM 
marks the appropriate phases, placing the 
names in a phase directory in accordance 
with the content of the source program and 
the optional compiler facilities selected. 
Figure 6 illustrates the overall flow of 
the compiler. 

The data that is processed by the compi
ler is known as text throughout all stages 
of the translation process. Initially, the 
text comprises the PL/I source statements 
submitted by the programmer; at the end of 
compilation, it comprises the machine 
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instructions that the compiler has substi
tuted for the source statements, to which 
is added some reference information for use 
by ODC. 

The read-in phase takes its input either 
from the PLIINPUT data set or, if prepro
cessing has preceded it, from the PLIMAC 
data set. This phase checks the syntax of 
the source statements and removes any com
ments and nonsignificant blank characters. 

After read-in, the dictionary phase of 
the compiler creates a dictionary that con
tains entries for all the identifiers in 
the source text. The compiler uses the 
dictionary to communicate descriptions of 
the elements of the source program from one 
phase to another. The dictionary phase of 
the compiler replaces all identifiers and 
attribute declarations in the source text 
with references to dictionary entries. 

Translation of the source text into 
machine instructions involves several com
piler phases with this sequence of events: 

1. Rearrangement of the source text to 
facilitate translation "for example, 
by replacing array of si:ructure 
aSSignments with DO loops that contain 
element aSSignments). 

2. Conversion of the text from the PL/I 
syntactic form to an int.ernal synt.ac
tic form. 

3. Mapping of arrays and st~ructures to 
ensure correct boundary alignment. 

4. Translation of text intc a form simi
lar to machine instructions; this text 
form is termed pseudo-code. 

5. The compiler makes prOVision for 
storage allocation for STATIC 
variables and generates code to allow 
AUTOMATIC storage to be allocated dur
ing execution of the object program. 
{The PL/I library subroutines handle 
the allocation of storage during 
execution of the object program.} 

The final-assembly phase translates the 
pseudo-code into machine instructions, and 
then creates the external symbol dictionary 
(ESD) and relocation dictionary (RLD) 
required by the conversion program. The 
external symbol dictionary is a list that 
includes the names of all subroutines that 
are referred to in the object module but 
are not part of the module: these names, 
which are external references, include the 
names of all the PL/I library subroutines 
that will be required when the object pro
gram is executed. The relocation dic
tionary contains information that enables 
virtual storage addresses to .be aSSigned to 

locations within the object module when it 
is loaded for execution. 

Throughout compilation, subroutines in 
control modules are referenced to provide 
whatever services are required by the com
piler phases. When compilation is com
pleted, control passes back to PLC, which 
determines, on the basis of user options, 

I whether ODC or the name processor must be 
called. 

COMPILER INTERFACES WITH THE SYSTEM 

PROGRAM LANGUAGE CONTROLLER (PLC) - CFBAA 

This routine is the interface for accom
plishing any or all of these functions: 

1. Compile a prestored data set 

2. Create a line data set and compile it 

3. Process the compiled data set to make 
it executable in TSS/360 

4. Process references to external subrou
tines so that the subroutines can be 
called explicitly rather than 
duplicitly. 

5. Print the compiler-created listing 
data set. 

Entry Points: 

CFBAA contains five entry points -
CFBAAl - Entry from Command System 

Analyzer 
GRI points to first word in BPKD list 

PARAM dsect 
CFBAA2 - End entry point from text 

editor 
No parameter 

CFBAA3 - Entry to MERGELST block build 
routine 

GRI points to module name padded to 
right with blanks 

CFBAA4 - Entry to compiler data manage
ment routine 

GRI contains pointer to request code 
byte 

PARAM dsect 
CFBAA5 - Entry to language processor 

early end routine 
No parameters 

Input: PL/I command parameters pointed to 
by CFBAA8 BPKD 

CHBTDT - Task data definition table 
CHBTCM - Task cornmon 

output: CHBPLI - PL/I communication area 
CHBMGL - merge list of module names 
Messages: All CFBAA messages listed in 
System Messages. 

Section 2: Method of Operation 11 
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Routines Called: 

CZABD (PRINT) 
CZAEA3 (DDEF) 
CZAEC1 (FINDDS) 
CZAE12 (CATALOG) 
CZAEJ7 (ERASE) 
CZAFJ2 (RELEASE) 
CZASC7 (SYSIN) 
CZASDX (GDV) 
CZASW1 (LPCINIT) 

External 

CZASW4 (LPCEDIT) 
CZATJ1 (PRMPT) 
CFBABl (ODC) 
CFBAK (NAME PROCESSOR) 
CZCLA (COMMON OPEN) 
CZCLB (COMMON CLOSE) 
CZCOJ (FIND) 
CZCOK (STOW) 
IEMI'AA (PL/I COMPILER) 

Exits: All exits are made by means of the 
RETURN macro. There are no SYSERR or ABEND 
exits. 

OPERATION: CFBAA is divided into four 
sub-modules: 

1. Mainline processing (CFBAA1> 

2. MERGELST block build routine (CFBAA3) 

3. Compiler data management routine 
(CFBAA4) 

4. Language processor early end routine 
(CFBAAS) 

Mainline Processing: In order to be re
entrant if interrupted during a previous 
compilation, PLC checks its footprint flag 
found in the communication bucket (CHAPLI) 
for the last operation completed before the 
interruption took place. From the value, 
it determines what end processing must take 
place before a new compilation may be 
begun. 

After cleanup, the communication area is 
initialized to zeros and default values. 
BPKD pointers are then inserted in their 
designated slots in the communication area. 
The merge list is built, including each 
name specified in the MERGELST parameter, 
using the subroutine CFBAA3. PLC options 
are scanned and appropriate values are 
filled into the bucket. 

If the user request explicit-call pro
cessing only (PLCOPT=NOCONV) and gave valid 
EXPLICIT and XFERDS operands, PLC skips 
compilation and conversion and calls the 
name processor (CFBAK) to change implicit 
calls to explicit calls. 

If NONCONV was specified, and if a 
module name was given as input, the module 
name is validated, with prompting for a new 
name if it is invalid. In a non
conversational task the compilation is 
bypassed if the module name is invalid. If 
a module name was not input, SOURCEDS (if 
valid) may be used for the name. If neith
er NAME nor SOURCEDS were input, PLC will 
skip compilation and call ODC (CFBAB) to 
convert input from MERGELST or MERGEDS 
parameters. 
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When a source data set name was given as 
input, FINDDS is called to validate the 
name and locate a JFCB for it. If there is 
no JFCB, FINDDS is called again to create 
one. If it is unable to DDEF the data set, 
the CKNAM subroutine is used to determine 
data set attributes from the name. DDEF is 
called with the appropriate DSORG; then the 
data set is opened for the update option. 
The text editor is then invoked to create 
the data set. 

If the data set exists, a check is made 
to see if it is shared with read-only 
access. For that case the data set is 
opened for input; all other data sets are 
opened for update. After the SOURCEDS is 
fully open, the data set is checked in the 
DCB to ensure that it is a VISAM line data 
set (or member). If it is not, compilation 
is bypassed. 

When the source data set has been vali
dated or created, the compiler is called 
with the address of a two-word parameter 
list in register 1. The first word con
tains the address of the PLIOPT string, 
whose length is in the byte preceding the 
string, and the second word contains the 
address of the communication bucket 
(CHAPLI> . 

When the count of modules in the 

I MERGELST is greater than one, or a single 
module was compiled without terminal 
errors, or there is a pointer to a MERGEDS 
parameter, ODC is called with no parameters 
needed. Following conversion, if there has 
been a compilation with a separate listing 
data set, and a print request was an input 
parameter, the PRINT macro is issued with 
appropriate parameters. 

The source data set is closed (stowed if 
necessary) and the JFCB released if PLC 
defined the data set. The continuation bit 
is checked for further compilation and, if 
off, a normal return is made to the user. 

When the continuation bit is on, a SYSIN 
macro is issued to obtain the next input, 
with prompting wPLI:ft. The parameter is 
moved to PLI BPKD, all unwanted BPKD param
eters from the previous compilation are 
zeroed out, and processing continues at 
initialization. 

MERGELST Block Build Routine: The address 
of the name to be added to MERGELST is con
tained in register 1 on entry. The routine 
checks for the last block available by fol
lowing forward chain pointers, then checks 
to see if this block is full (MGLCNT=15). 
If it is full, a GETMAIN is issued for 
another block of 128 bytes, and a pointer 
to this block is inserted in MGLPTR in the 
last block obtained. The name pointed at 
by register 1 is inserted in the first 
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available slot and the MGLCm? is updated by 
a count of 1. A normal retu1~ is made to 
the calling routine with no return codes. 

compiler Data Management Routine: Register 
1 contains a pointer to a code specifying 
what type of data set and what data manage
ment function are required. 

Code values for functions arE~: 

LIST DS 
LOAD DS 
MACRO DS 

DDEF 
14 
24 
44 

ERASE 
18 
28 
48 

RELEASE 
1e 
2(' 
4(' 

For a DDEF request, a CATPLOG macro 
establishing a GDG index is issued for all 
cases except that where the user has speci
fied his own macro data set name. Then t.he 
appropriate DDEF is issued fer the 
requested data set. An immediate return is 
made to the calling routine. 

For an ERASE request, either the system 
name or the user supplied macro data set 
name is used with the ERASE macro, followed 
by a return to the calling routine. 

A RELEASE request will use the system 
supplied ddname for the data set in ques
tion followed by a return to the calling 
routine. 

Language Processor Early End Routine: This 
is a stand-alone routine invo.ked only by 
the user control routine (LPCINIT) fUnction 
under certain conditions: 

1. PLC has been interrupted while creat
ing a new source data se-t. 

2. A new language processinq request has 
been made for text-editor services. 

The routine enables PLC to close out the 
data set being created, refresh the source 
DCB, and reset the footprint 1:0 zero. In 
order to prevent the routine from taking 
effect when PLC is the language processor, 
and thus reinvoking the text E~di tor, PLC 
sets a switch so that all processing is 
bypassed. PLC does its cleanup at initial
ization time. 

OBJECT DATA SET CONVERTER (ODC) - CFBAB 

ODC converts compiler-formatted object 
modules into TSS-formatted ob:ject modules I and resolves the library-known pseudo regi
sters (PRVs), other pseudo registers are 
passed on to the dynamic loader. 

Entry Points: 
CFBAB1 - Entry from PLC to mainline 

processing 
CFBAB2 - Entry from PLC to task cleanup 

Input: The ODC routine will be passed the 
following input data by PLC and the compi
ler modules: 

Via the communications bucket (CHBPLI) -
Merge list pointer, if any. 
Pointer to the merge data set name, if 
any. 

Via the task library chain -
The job library into which the output is 
to be stored and from which the data set 
names are determined, if the reprocess 
option is selected, as indicated by the 
fact that the merge data set name equals 
the job library. 

Via the merge list (CHBMGL) 
A list of modules to be converted. 

Via the merge data set -
Additional names of data sets to be 
processed. 

This input can take three forms: 

• The name of the most recently defined 
job library - reprocessing indicated. 

• The name of a VPAM data set which is 
not the current job library. A copy of 
every member in this library is to be 
processed and placed in the current job 
library. 

• The name of an independent data set 
made up of records, each containing up 
to 15 names of modules to be processed 
and stored in the current job library. 

output: This routine produces TSS/360-
formatted object modules, which it stores 
in the appropriate job library. It option
ally produces a data set that contains the 
offsets into the PRY. 

Messages: All CFBAB messages are listed 
in System Messages. 

Routines Called: External 

CZCLA (COMMON OPEN) 
CZCGA2 (GETMAIN) 
CZAEC (FINDDS> 
CZATJ {PRMPT} 
CZCOK (STOW) 

C ZAFJ (RELEASE) 
CZCOJ (FIND) 
C ZCGA3 (FREEMAI N) 
CZCLB (COMMON CLOSE) 
C ZAEA (DDEF) 

Exits: All exits are made by means of the 
RETURN macro. There are no SYSERR or ABEND 
exits. 

OPERATION: CFBAB is divided into two 
submodules: 

1. Mainline processing (CFBAB1) 

2. Task cleanup (CFBAB2) 
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Mainline Processing: After standard 
initialization, ODC searches out the most 
recently defined job library and opens it 
for update. It then obtains virtual memory 
space in which to process changes for the 
pseudo register vector table. If the name 
of the merge data set and of the job 
library are the same, a merge list member 
is added for each member of the library. 

When the merge data set name is the name 
of a VPAM data set which is not the job 
library, an entry is added to the merge 
list for each member of that data set. 
Subsequent processing proceeds as for a 
stand-alone merge list. 

If the data set provided as the merge 
data set does not have VSAM, VISAM, or VPAM 
organization, a warning message is issued 
and the merge data set ignored. Processing 
otherwise proceeds as normal. 

Data set names are processed from the 
merge list in the following order: first, 
the name has appended the prefix 'LOAD', 
and an attempt is made to find the input 
data set. If not extant, a message is 
issued and the next module is processed. 
If extant, a JFCB is created, if not pre
viously defined. 

A DCB is built for the input data set 
and the data set is opened. Storage is 
obtained in which to build a PMD and the 
text for the TSS/360-formatted module. 

Records in card-image form from the 
input data set are processed according to 
type until either an END card or version ID 
card is encountered, or the data set is 
exhausted. If the version ID card shows 
that terminal errors were detected during 
compilation, conversion is terminated and 
the proper message is written. If no END 
card is found, a message is issued and con
version continues. 

A default value, PLIPACK, is checked to 
determine whether the user wants his CSECTs 
packed on external storage. If PLIPACK=Y, 
all CSECTs are packed. If PLIPACK=P, non
common static external CSECTs smaller than 
4096 bytes, text CSECTs, and static intern
al CSECTs are packed. If PLIPACK is any 
other value or no value, no CSECTs are 
packed. All packed CSECTs within a module 
are combined into a singel CSECT. Packed 
CSECT names are transformed into entry 
point names. 

The compiler generates a Single record 
following the end record. This record con
tains a time-date stamp for version ID and 
the maximum error level detected during 
compilation. These values are inserted in 
the PMD for use by the program control sys
tem and the dynamic loader. 
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The PMD header is then created. If any 
ESDID numbers are missing, a warning mes
sage is issued and processing resumed. A 
blank CSECT name likewise produces an error 
message, and the CSECT will be skipped. 

A control section dictionary (CSD) is 
created for each valid CSECT. RLD entries 
are built for all external and internal 
references in the CSD. The CSD and PMD are 
then completed in preparation for stowing 
the module generated into the job library. 

ODC then determines whether this module 
replaces another with the same name. If it 
does, the old version is deleted from the 
job library. A DELETE macro is issued to 
unload any old copy in virtual memory. 

The new module is then stored in the job 
library. The working storage is released 
and the input data set closed. If the JFCB 
for the input data set was created by the 
processing of this routine, that JFCB is 
released. An appropriate message is issued 
to inform the user into which job library 
the module was placed, and whether it was a 
replacement. If the module is too large to 
convert within the virtual memory work 
space allocated for this purpose. an error 
message issued and the module is skipped. 

The remaining modules, if any, are pro
cessed until the merge list has been 
exhausted. The pseudo register vector data 
set (if specified) is written after all 
modules have been processed. 

Errors may be detected while storing 
away the newly processed module. They are 
handled as follows: 

• If an error is detected while trying to 
determine the existence of a prior 
alias version in the job library, an 
error message is issued and the module 
is skipped. 

• If an error is detected while trying to 
stow the new module, an appropriate 
error message is issued. 

• If the error detected was that of dup
licate entry point names, the user is 
offered the opportunity to have the 
duplicate names listed and to terminate 
or continue processing after skipping 
the present module. 

Task Cleanup: This submodule closes data 
sets that ODC has left open and frees all 
working storage that ODC aquired. 



Page of GY28-2051-0, Issued September 30, 1971 by TNL GN28-3191 

NAME PROCESSOR - CFBAK 

The name processor helps the user transform 
implicit calls to explicit calls 

Entry Points: 

CFBAKl - Entry from PLC to mainline 
processing 

CFBAK2 - Entry from PLC to task cleanup 

Input: The name processor receives the 
following input: 

Via the communications bucket (CHBPLI) -

Pointer to merge list, if any. 

Pointer to EXPLICIT operand, if any. 

Pointer to XFERDS operand, if any. 

Via the task job library chain -

The last job library in thE! chain, in 
which ODC stowed the ob ject~ module that 
contains the names to be processed. 

Via the merge list (CHBMGL) -

A list of converted modules to be 
checked for name transformation. 

output: If the EXPLICIT or XFERDS operand 
was used, the name processor ccdds pad 
characters to the beginnings of selected 
external references. In addition. this 
routine optionally adds lines of the form 

0-7 
8 
9-16 
17 
18-24 
25-27 
28-35 

line number 
X'OO' 
new name 
blank 
PL I CALL 
blank 
old name 

to a line data set named in the XFERDS 
operand: if the named data set does not 
exist, this routine creates it. 

Messages: All CFBAK messages are listed 
in system Messages. 

Routines Called: External 

CZAEA4 (DDEF) CZCLAO (COMMON OPEN) 
CZAEC1 CFINDDS) CZCLBC (COMMON CLOSE) 
CZAFJ3 (RELEASE) CZCOJ1 (FIND) 
CZASDX (GDV) CZCOK1 (S'.rOW) 
CZATJl (PRMPT) CZCORl (VS GET) 
CZCGA2 (GETMAIN) CZCOUl (VS PUTX) 
CZCGA3 (FREEMAIN) CZCPAl (V.I PUT) 

CZCPBl (v.r GET) 

Exits: All exits are made by a branch, on 
register 15, to PLC. There are no SYSERR 
or ABEND exits. 

OPERATION: CFBAK is divided into two 
submodules: 

1. Mainline processing (CFBAK1) 

2. Task cleanup (CFBAK2) 

Mainline Processing: After standard 
initialization, CFBAK obtains and validates 
default values for PADCHAR and UPDTXFER. 
If system default values are used, PADCHAR= 
Cil and UPDTXFER=N. 

CFBAK constructs three symbol tables to 
facilitate the search for symbols specified 
in the EXPLICIT and/or XFERDS operand. 
Each table entry contains sixteen bytes; 
the new name is in the first eight bytes, 
and the old name is in the second eight 
tyt.es. 

Symbol table 3 is constructed first, 
from entrie.s in the EXPLICIT operand. If 
EXPLICIT=*ALL, no table is built; a switch 
is merely set. If EXPLICIT=(MODA,MODB), 
MODA and MODB are entered. If EXPLICIT=* 
ALL(MODA,MODB), MODA and MODB are entered 
but a flag is set to indicate omissions. 

Symbol table 1 is built next, from reco
rds in the transfer data set, if the 
transfer data set has been supplied. CFBAK 
dissects the records into label (new name) 
and operand (old name), ignoring records if 
they do not fit into the standard pattern, 
and inserts the names into the table. 

The last job library is opened, and a 
FIND is issued for the first name in the 
merge list. If it is found, a GET is 
issued against the module to pick up the 
PMD. For each CSECT, the REF chain is 
checked REF by REF through tables 3 and 1 
for a match. A match in table 3 plus 
appropriate flags tell whether the REF is 
to be changed or ignored. If it is to be 
changed, a check is made in table 1 to see 
if the name was changed in the transfer 
data set, and if it was, the label in the 
transfer data set is substituted for the 
REF in the PMD. If it is not in table 1 
and is to be added to the transfer data 
set, the name is checked for valid charac
ters, prefixed by the pad character, 
checked against both tables for possible 
conflict, and added to symbol table 2. 

When all CSECTs and REFs have been 
checked, the contents of symbol table 2 are 
formed into PLICALL records for the transf
er data set. Then the processed PMD is 
placed in the module by means of a PUTX 
macro instruction; the module is stored 
into the job library. The next module in 
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the merge list is treated in the same way 
until no more remain. CFBAK then reports 
all names from the EXPLICIT operand that 
were not found. 

Task Cleanup: This submodule frees working 
storage and closes data sets that were left 
open. 

COMPILER CONTROL 

The compiler control modules perform spe
cific functions for the compiler; these 
modules and the subroutines they contain 
are referenced constantly throughout compi
lation. Two of the control modules, 
modules AA and AL, contain the service sub
routines, and are responsible for perform
ing most of the services required by the 
compiler. Tables of these subroutines and 
their functions are in Section 3. 

When compilation is called for, PLC 
calls module AA, M links to AB, and AB 
performs the initialization of the compil
er. The addresses of the service routines 
contained in AL are placed by AB in a table 
in AA. From that point, modules AA and AL 
are referenced constantly throughout the 
compilation process. 

Module AA - First-Half Service Routines 

Module AA is the base module for the com
piler. The transfer-vector table, contain
ing the addresses of the entry points of 
service subroutines in both AA and AL, 
resides in M. The transfer vector table 
consists of a series of ADCONS. The ADCONS 
for service routines in AA are resolved 
when AA is loaded. The addresses of ser
vice routines in AL are inserted into dummy 
ADCONS by AB. The offset of each ADCON in 
the table is fixed and is known by all com
piler phases. If a compiler phase wants to 
call a compiler service routine, its link 
register is loaded with the ADCON from this 
offset and the branch executed. A second 
table in AA points to frequently referenced 
information in storage. 

AA is responsible for phase linking. 
Facilities are provided for marking phases 
(as specified by the phase-marking module, 
AM), calling physical phases and then 
returning control to the caller, and pass
ing control to a new phase. 

Translate tables for converting external 
codes (EBCDIC, BCD> to internal code, and 
the reverse, are contained in M. The spe
cific table supplied for an operation will 
depend upon the option specified by the 
user. AA also contains the DCB for the 
load file. 
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Module AL - Second-Half Service Routines 

Module AL contains a series of ADCONS for 
the service subroutines located in it. 
These ADCONS are resolved at load time and, 
by means of the initialization process per
formed by AB, inserted in the transfer
vector table in M. There are a few infre
quently used service routines in AL, whose 
addresses are maintained only in AL and are 
not transferred to M. The remainder of 
module AL consists of service subroutines. 
These subroutines are described in Appendix 
H. 

Module AB - Initialization 

AB, the initialization routine of the com
piler control phase, performs these 
functions: 

• Opens the LOAD file (PLlLOAD) if 
necessary, 

• Constructs the phase directory (for 
details see wResident Tables· in Sec
tion 4), 

• Obtains space for text blocks and dic
tionary blocks, 

• Sets up a communications region in the 
first dictionary block, 

• Scans the user-supplied options list 
and picks up default values from the 
options table in module AF when 
necessary, 

• Tests for CHAR48 and/or MACRO and then 
opens the macro data set (PLIMAC) and 
calls module AC, if necessary, 

• Prints a list of options used in the 
current compilation, 

• Tests for the BCD/EBCDIC option and 
moves the correct translate table from 
AA into the dictionary, 

• Inserts error messages, which may have 
been generated when the LOAD file was 
opened, into the dictionary, 

• Places the addresses of the compiler 
service routines in AL into the 
transfer-vector table in AA' 

• Causes the first card to be read and 
stores it for use as a heading for the 
listing. 

On completion. AB returns to AA with a 
completion code. If this code is satisfac
tory, the first logical phase (read-in) is 
invoked. If the code is unsatisfactory, 
the compilation is terminated. 
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Module AC - Intermediate File Control 

This module controls writing operat.ions of 
text, complete with VISAM line numbers, on 
PLIMAC, the intermediate text file. It is 
entered only if the CHAR48 or MACRO option 
is specified. 

AC is also responsible for entex·ing 
module AG at the end of the compile-time 
phase to close PLIMAC for output and open 
it for input. In other words, where MACRO 
and/or CHAR48 are specified b:{ the user, 
PLIMAC rather than PLIINPUT acts as source 
input to the compiler. 

Module AD - Interphase Dumpinq: 

Nodule AD is responsible for performing 
interphase dumping. All specified active 
storage is dumped at the end of the phases 
stated or implied in the DUMP option. If 
the DUMP option includes eithl~r I, for the 
annotated dictionary dump, or E, for the 
annotated text dump, or both, then module 
AD will load either module AH or modules AI 
and AJ, or all three, to produce the 
required output. 

The DUMP option, which indicates where 
main storage is to be dumped, nay be speci
fied in one of these ways: 

1. DUMP, means a dynamic dunp is required 
(the dump routine will ~~ called by a 
running phase), 

2. DUMP=(area,x:1,x2.x3' •••• xn) means a 
dump of the storage after the named 
phase, where x is the name of a phase. 

Area is any combination of TmiCIE: 

T text blocks 
D dictionary blocks 
S scratch storage 
C control phase 
I annotated dictionary blocks 
E annotated text blocks 

The general syntax is: 

DUMP(=([areal,{xICy,z)}, •...• )] where x, 
y I and z are phas e numbers ,. 

A single phase name indical:es dumping of 
storage after this single phase. A pair of 
phase names indicates a continuous group of 
phases. after each of which dumping of 
storage is to occur. The dump will appear 
on PLILIST or SYSOUT, depending upon user 
option, inserted into the normal compiler 
output. 

If area is omitted, the default taken is 
DTS. If a program check occurs, and DUMP 
has been specified, then area will be given 
the default DTSC. 

Note: The operations of module AD are very 
closely linked to those of module AT (TRACE 
Option) in the performance of interphase 
dumping; module AT is, therefore, docu
mented immediately following. 

Module AT - TRACE Option 

Module AT provides the debugging facility 
known as TRACE, which makes it possible to 
obtain a printed list of all instructions 
executed (TRACE) or of all branches taken 
(FLOW) during execution of a specified seq
ment of a compilation. Use of the TRACE 
facility requires the inclusion of the fol
lowing input: 

• -DDEF TRACEOUT, VS, dsname ft , which 
defines the PRINT file that will carry 
the TRACE output. It should be printed 
after compilation with the EDIT option 
off. 

• The option "T" in the PLIOPT parameter 
of the PLI command. 

• *TRACE or *FLOW records immediately 
before the first PL/I source record. A 
maximum of 10 *TRACE and/or *FLOW rec
ords are permitted. 

The format for a *TRACE or * FLOW record is 
as follows: 

• * in column 1 

• The keyword TRACE or FLOW 

• The two-character name of the PL/I 
module in which the trace is to start 

• A four-digit offset (with leading 
zeros, if necessary) within the module 
in which the trace is to start 

• The two-character name of the PL/I 
module in which the trace is to end 

• A four-digit offset (with leading 
zeros, if necessary) within the module 
in which the trace is to end 

• A five-digit statement number (with 
leading zeros, if necessary) designat
ing the statement for which the option 
is to be applied. If no statement 
number is specified, the trace will 
occur for every executable statement in 
the program. 

Blanks between the * and the keyword are 
optional. One or more blanks are required 
between other fields. 

An example of a valid *TRACE record is: 

* TRACE CI 002E CO Of3c 00024 
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Modules AI and AJ - Text DumE 

Modules AI and AJ are called, if E is spe
cified in the area field of the dump 
option, to provide an 'easy-to-read' text 
printing, in which the triples and pseudo
code items are printed separately. This 
option is available between phases IA and 
OE inclusive. 

Module AK - Compiler Closing 

Module AK, the closing routine of the com
piler, releases main storage and scratch 
storage used for dictionary and text blocks 
and unloads all output modules except the 
control output module. 

The only data set AK is responsible for 
closing is PLlLOAD (PLIMAC, if used, was 
closed by AE; PLIINPUT and PLILIST will be 
closed by PLC). AK closes PLILOAD after 
each compilation, whether or not batch com
pilation was specified. A new load data 
set is opened by AB for each compilation in 
a batch. Figure 7 shows what action is 
taken on each of the data sets by the 
various modules. 

For each load dat.a set produced, the 
error level and date/time must be preserved 
together with the data set. This 

DATA SETS 

MODULES INCLUDE 
PLIINPUT PULIST PlILOAD PUMAC LIBRARY' 

i 

OPEN/ OPEN/ 
, 

PLC CLOSE CLOSE 
--

AA WRITE 

AS WRITE OPEN OPEN 

AC WRITE 

AE CLOSE , 

AG CLOSE/ 
OPEN 

AK CLOSE CLOSE 

AL READ WRITE 

AS READ 

I --
BG I OPEN 

* Either SYSULIB or U$er $upplied name. 
NOTE: The modul e name refer. to the module containing the I/O $ubrout,ne 

and does not indicate the module requesting the i/O cperation~ 

Figure 7. Input/Output Usaqe Table 

information is obtained by AK from an 80-
byte record added to the load data set file 
immediately prior to closing the file; then 
an entry is made to control subroutine 
ZULF. 

If a batch compilation is specified, a 
check is made to determine whether any 
source programs are still to be compiled. 
When one or more p['ograms remain to be com
piled, the batch delimiter card is scanned 
for syntax errors, and control is returned 
to module AA. 

Module AM - Phase Marking 

Module AM marks phases as either wanted or 
not wanted, depending upon the compiler 
invocation options. Phases that are always 
called are marked wanted. AM is entered 
after completion of AB. It tests the rele
vant bits in the Control Code Word 
(CCCODE>, loads the required output 
modules, and updates the phase directory. 
It then marks modules as wanted or not 
wanted in the phase directory. 

ModulE: XZ - ConVersational Diagnostic 
Messages 

This module is responsible for building 
conversational dia9nostic messages. In 
addition to the conventional method of 
printing diagnostic messages with the list
ing, the user has the option of having them 
printed out at the terminal as error.s are 
detected. XZ is called by the ZUERR sub
routine in module AL whenever this option 
is specified. 

On entry, XZ prepares a buffer area for 
constructing the message text. The severi
ty code is examined and inserted in the 
buffer area. The statement number is used 
to examine the statement-line table to 
obtain the corresponding line number. Both 
of these are then inserted in the buffer 
area. 

The BREVITY option is examined to deter
mine if the message text must be located 
and a full message constructed in the out
put buffer. The buffer is then directed to 
SYSOUT by GATWR macro and XZ returns con
trol to ZUERR. 

PREPROCESSING PHASES 

48-CHARACTER SET PREPROCESSOR 

Phase EX is the 48-character set preproces
sor. It is called on programmer option and 
receives, as input, source text in the 48-
character syntax. 

The preprocessor scans the input text 
for occurrences of characters peculiar to 
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the 48-character set, and converts these to 
the corresponding 60-character symbols. It 
then puts out the adjusted text onto auxi
liary storage ready for Phase CI, the first 
pass of the Read-In Phase. 

The text is read in record by record. 
It is then scanned for alphabetic charac
ters which may be the initial letters of 
operator keywords, for periods, and for 
commas. Items within comments or character 
strings are ignored. 

When a possible initial letter is dis
covered, tests are made to determine wheth
er or not one of the reserved operator key
words has been found. If one has been 
found, it is replaced by its 60-character 
set equivalent. Similarly, appearances of 
two periods are replaced by a colon, and a 
comma-period pair is replaced by a semi
colon if the comma-period pair is not imme
diately followed by a numeric character. 

Allowance is made for the possibility 
that a concatenation of characters which is 
meaningful in the 48-character set may be 
split between two records. 

The output from the preprocessor is the 
transformed 60-character set text only; the 
48-character set text is not preserved. 
The read-in phase processes the transformed 
text, and only the 60-character set text is 
printed. 

The 48-character set preprocessor uses 
Compiler Control routine ZURD to obtain 
input, and routine ZUBW to place its output 
onto auxiliary storage. 

Note: If the MACRO option is specified, 
all the processing described above is done 
by the compile-time processor, and phase BX 
is bypassed. 

COMPILE-TIME PROCESSOR LOGICAL PHASE 

The compile-time processor consists of six 
physical phases. Each of these phases is 
executed once, unless an INCLUDE data set 
is encountered. In this case certain 
phases will be re-executed. 

The compile-time processor moves source 
text that does not contain compile-time 
statements directly into text blocks. Dur
ing this process invalid characters are 
replaced by blanks, and line numbers are 
encoded and inserted into the text. 
Compile-time statements are decoded and 
translated into an internal form and then 
placed directly into text blocks. An entry 
is made into the dictionary for each 
compile-time variable, procedure, label, or 
INCLUDE identifier. 

18 

A second pass is then taken over these 
text blocks, during which compile-time 
statements are executed and the PL/I source 
program text is scanned and replacements 
are made. The output from this pass is a 
PL/I source program contained on PLlMAC. 

If during the second pass, an INCLUDE 
data set is processed, the entire procedure 
indicated above is executed recursively to 
process this text. 

Text and dictionary formats used by the 
compile-time processor are contained in 
Appendix F. 

Line Numbering 

As the input is being processed a unique 
line number is assigned to every logical 
record processed. If a listing of the 
input is requested, these line numbers are 
written out beside the appropriate line. 
The line numbers are also encoded and 
inserted into the text so that diagnostics 
can be keyed to them. These line numbers 
are also output on PLlMAC, to aid the user 
in determining from which input line a par
ticular line of output came. 

Phase AS 

This phase, consisting of one physical 
module, is loaded if the MACRO option is 
specified. It is resident throughout 
compile-time processing until the cleanup 
phase (BW) is invoked. 

This phase controls the loading of the 
subsequent compile-time processor phases. 
The initialization phase (AV) is loaded 
only once. The two processing phases (Be 
and BG) are loaded and executed once unless 
an INCLUDE data set is processed. In this 
case phase AS reloads the processing phases 
to process this data set. 

In addition, phase AS contains a set of 
service routines used by both processing 
phases. Access to these routines is via a 
transfer vector located at the beginning of 
phase AS. 

Phase AV 

This phase consists of one physical module. 
Its purpose is to initialize certain cells 
in the communications region for the 
compile-time processor phases. 

Phase BC (BE, BF) 

Phase BC consists of three physical 
modules, BC, BE, and BF. Module BE con
tains the control routine. 

Phase BC accepts input text, moving it 
into text blocks until a compile-time 



statement is found. (For a description of 
the use and layout of text a:Cld dictionary 
blocks, see Appendix F.) Wh'2n a compile
time statement is encountered, it is 
encoded into a set of interp:ceti ve instruc
tions and, except for compile-time proce
dures, added to the current -text block. 
Compile-time procedures are :,imilarly 
encoded, but are placed in s'2parate text 
blocks. 

As compile-time statement:3 are encoded, 
all non-keyword identifiers encountered are 
entered into the dictionary, together with 
any attributes that are known. Entries are 
also made in the dictionary for constants 
and iterative DO-loops. 

During phase BC, invalid eharacters 
occurring outside of strings and comments 
cause a diagnostic to be printed. They are 
converted to blanks. Invalid characters 
can thus be used for markers of various 
sorts in text blocks. Diagnostics are 
given for syntax errors in compile-time 
statements. Line numbers are encoded and 
inserted into the text for the use of the 
phase BG scan. All input characters are 
converted to their EBCDIC representation 
before they are processed. 

Phase BG (BI, BJ) 

Phase BG consists of three phYSical 
modules: BG, BI, and BJ, which contain the 
control routine, the macro-code interpret
er, and the built-in fUnction handler, 
respectively. 

In general, the input to phase BG is the 
set of chained text blocks and dictionary 
blocks created by phase BC. The phase BG 
execution is essentially that of the 
compile-time processor described in the 
external specifications. That. is, its basic 
action is to move through teJJ:t blocks look
ing for instances of compile-time variables 
or compile-time statements, ~mich it uses 
to produce the output text. As line num
bers are encountered in the text, they are 
placed into a location containing the cur
rent line number. This is used both for 
phase BG diagnostics and by the output 
editor. 

If a compile-time variable or procedure 
reference is found, the scan cursor is 
positioned to scan its value. When the 
scan of the value is completed, the cursor 
is properly positioned back into the text. 
If a compile-time variable or procedure 
reference is found in this value scan, the 
process repeats itself. Such nesting can 
occur to a depth of 100. 

If the scan encounters an encoded 
compile-time statement (built by phase BC>, 
control is passed to an interpreter. This 

interpreter executes the statement -- pos
sibly repositioning the scan cursor -- and 
returns to the scan. 

The output of this phase is a PL/I 
source program cont:ained on PLIMAC. 

Phase BM (BO) 

Phase BM examines t:he heads of the error 
chains in the first dictionary block, and 
programmer options which specify the 
severity level of messages required. If 
there are no messages, it passes control to 
the clean-up phase (BW). If diagnostic 
messages are required, the phase loads BN 
to process them aft.er scanning the chains 
and indicating where the text is to be 
found, from the message directory block, 
module BO. 

Module BN (BP, BV) 

The text of all compile-time processor 
error messages is kept in modules BP 
through BV. The messages are ordered by 
severity, within these modules. BM will 
have listed those modules which contain 
messages required for a particular pass. 
Module BN loads and releases these modules, 
one at a time and extracts the required 
messages. When all compile-time error mes
sages have been processed, module BN 
returns control to BM. 

Phase BW 

The purpose of this phase to set all tables 
and communication region cells to the 
values required by the compiler proper. In 
addition it will release all text and dic
tionary blocks used by the compile-time 
processor phases and then pass control to 
the next required phase of the compiler. 

If a severe or terminal diagnostic has 
been produced by the Compile-time processor 
a listing of the contents of PLIMAC will be 
printed (provided that the SOURCE option 
applies), and compilation will be bypassed. 

COMPILER LOGICAL PHASES 

READ-IN LOGICAL PHASE 

The read-in logical phase consists of five 
discrete phYSical phases, each of which 
processes a particular group of statement 
types. The phase obtains the input text in 
the externally coded form by a call to the 
compiler read routine, and converts it to 
internal code by means of a translation 
table provided by compiler control. 

The source text is scanned for syntact
ical errors. During this time an output 
string is built up, which consists essen-
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tially of the input text with comments and 
insignificant blanks removed. The source 
text is scanned and statements are num
bered, identified, and diagnosed. Any 
required substitutions are made, statement 
labels are inserted in the dictionary, and 
chains are formed (for example, BEGIN, PRO
CEDURE chains). If the SOURCE option app
lies, source statements, with their line 
number, and optionally, their block levels 
and DO-nest levels, are printed out immedi
ately after they have been read. 

When the input text provides an end-of
file indication, processing is terminated. 
In ERROR situations this may not occur when 
a valid external procedure has been com
pletely processed. By keeping a count of 
PROCEDURE, BEGIN, DO, END, ON, and IF 
statements, the phase can detect when the 
logical end-of-program indication is found. 
If there are more records after the end of 
the external procedure, they are ignored. 

If an end-of-file indication is encoun
tered before the logical end of the pro
gram, diagnostic messages are issued and 
suitable END statements are inserted to 
allow compilation to continue. 

The output of the Read-In Phase provides 
a syntactically correct output string; a 
table of entry and statement labels; chains 
of coded diagnostic messages; a set of 
switches specifying compilation content 
details; a set of chains linking statements 
of a particular type, to facilitate subse
quent scanning; and optionally, a listing 
of the source text. 

Statement Numbering 

All statements are given a sequential num
ber. A table is then built that associates 
each statement number with the VISAM line 
number of the statement. This includes 
each compound statement, each statement 
contained in a compound statement, block 
and group delimiting statements, and null 
statements. The statement and line numbers 
are indicated on source listing and diag
nostic message printouts. 

Statement and Entry Labels 

Statement and entry labels appearing in the 
source text are removed and added to a 
label table, which is built up in the 
region intended for the dictionary. This 
region may be extended by further blocks as 
required. The label table entry is an 
embryo dictionary entry, with blank regions 
to be filled later by the Dictionary Phase 
EG. 

When a label declaration is found, an 
entry is made in the label table with a 
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statement label code, the current (updated) 
sequential number, and the current block 
level and block count. 

Statements having multiple labels give 
rise to multiple label table entries. 
These entries are identical except for the 
BCD name. 

If the statement following a label is 
subsequently identified as a PROCEDURE or 
ENTRY statement, the label table is re
accessed, and the entries associated with 
the statement are modified (see "Dictionary 
Entries for Entry Points· in Section 4). 

Chains Constructed by Read-In 

To provide rapid scanning in the dictionary 
phases, the following chains are con
structed by the Read-In Phase: 

The CALL chain 

The PROCEDURE-ENTRY-BEGIN chain 

The DECLARE chain 

The ALLOCATE chain 

Errors and Diagnostic Messages 

As the source text is scanned it is syn
tactically analyzed. Keywords are identi
fied and passed as valid only if they may 
legally appear within the type of statement 
being diagnosed. However, consistency of 
attributes and options within a statement 
are not normally analyzed. This is left 
for Phase EK. 

When a syntactical error is detected, an 
attempt is made to correct it and an appro
priate diagnostic message is generated. 
The main aim of the Read-In Phase is to 
present syntactically correct text to sub
sequent compiler phases. certain correc
tions are performed without prejudicing the 
complete compilation. 

Detected errors cause a diagnostic mes
sage to be added to a diagnostic message 
chain in the dictionary area. Each message 
is in a coded form with parameters (textual 
matter, statement and line numbers, and so 
on). The message is decoded and printed 
out by the error editor. 

Where an error makes it impossible for 
the scan of a statement to continue, the 
statement is terminated correctly at such a 
point as to leave the statement syntactic
ally correct. The text between that point 
and the next semi-colon (not in a comment 
or character string) is skipped. The diag
nostic messages produced in these circums
tances will include at most the first ten 
characters of the text that is skipped. 



The Output String 

The output string is so arranged that a 
complete statement never spans storage 
blocks. One of the conditions of a succes
sful compilation is that the output result
ing from any statement must not exceed the 
block. This restriction, however, does not 
apply to DECLARE statements. Formats of 
the statements appearing in the output 
string are given in Section 4 under "Text 
Formats After the Read-In Phase." 

All constants and operators, and all 
identifiers which are not recognized as 
keywords in the source text, appear in the 
output string. 

Initial Labels 

Subscripted label variables which are 
initialized by attachment to statements are 
placed in pseudo-assignment statements in 
text, and then handled as if they were 
normal label s • 

STRUcrURE OF THE READ- IN LOGICAL PHASE 

The read-in phase can occupy 16K bytes of 
storage for anyone pass. A storage map 
for this phase is shown in Figure 8. 

Bytes 
o 

4K 

7K 

8K 

12K 

16K 

Figure 

r----------------------------------, 
I CA I 
~----------------------------------~ 
I CC I 
~-----~------T------T-----~------~ 
I CE I CK I CN I CR I CR I 

~------t------+------+------+------~ 
I CG I CL I CO I CS I CV I 
~------t------+------+------+------~ 
I CI I CM I CP I CT I CW I L-_____ ~ _____ ~ ______ ~ ______ ~ ______ J 

PASS 1 PASS 2 PASS 3 PASS 4 PASS 5 

8. Storage Map for the Read-In 
Phase 

The read-in phase consists of five 
phases or passes, each containing at most 
five modules. Modules CA and CC consist of 
common routines which are invoked through
out the phase by each of the passes, in 
turn. Modules CE, CK, CN, and CR contain 
separate keyword tables. Details of the 
organization of these tables are given in 
Section 4 under "Resident Tables." Control 
for each pass resides in modules CI, CL, 
CO, CS, and CV respectively. The following 
description refers to the phases by these 
names. 

Phase CI 

During phase CI (the first physical phase 
of the Read-In Phase) the source text is 

read into storage, and character codes are 
converted to an internal form. Statement 
types are identified, labels are inserted 
into the dictionary, and statement identi
fiers are replaced by single-byte codes 
(see "Text Code Byte after Read-In Phase" 
in Section 4). 

A record is kept of block nesting levels 
and counts to enable a check to be made for 
the logical end-of-program indication. In 
order to do this, certain statements have 
to be either partially or completely ana
lyzed in this pass. 

These statements are: 

PROCEDURE-END 
BEGIN-END 
DO-END 
IF-THEN-ELSE 
ON 

CI calls a subroutine in AL to issue a 
GETMAIN for 16K bytes of storage in which a 
statement-line number table is created. 
Each statement number is associated with 
its corresponding VISAM line number. 

If the SOURCE option has been requested, 
a listing of the source program, with the 
statement and line numbers, is printed out 
onto the specified output medium. 

Phase CL 

The output from phase CI is processed and 
the statement types listed below are ana
lyzed in greater detail: 

ENTRY 
PROCEDURE 
DO 
Iterative DO 
RETURN 
GO TO 
DELAY 
DISPLAY 

FREE 
WAIT 
READ 
WRITE 
DELETE 
UNLOCK 
LOCATE 
REWRITE 

If any errors are detected during this 
pass, diagnostic messages are inserted into 
chains in the dictionary as required. 

Phase CO 

The output from phase CL is processed. In 
particular, the DECLARE, ALLOCATE, and CALL 
statements are analyzed in greater detail. 
The syntax of attributes is checked, but 
their consistency is analyzed during phase 
EK. If the source program does not contain 
any of these three statements, this pass is 
not invoked. 

If any errors are detected during this 
pass, diagnostic messages are inserted into 
chains in the dictionary. 
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Phase CS 

The output from phase CL or co is pro
cessed. In particular, the syntax of 
input/output statements is analyzed, 
together with the FORMAT statement. If the 
source program contains no input/output 
statements, this pass is not invoked. 

Phase CIl 

This phase processes the output from earli
er phases. In order to assist subsequent 
processing, chains are constructed for PRO
CEDURE, ENTRY, BEGIN, CALL, ALLOCATE, and 
DECLARE statements. 

DICTIONARY LOGICAL PHASE 

The dictionary phase forms a dictionary of 
identifiers, by first analyzing PROCEDURE, 
BEGIN, DECLARE, and ENTRY statements. The 
text is then scanned for contextual use of 
identifiers, constants, and pictures. f'in
ally, every identifier and constant in the 
source text is replaced by a reference to 
its respective dictionary entry. Dic
tionary entries are made during this phase 
for all implicitly defined identifiers. 
The formats of dictionary entries appear in 
Section 4. 

Constructing and Accessing the Dictionary 

The dictionary, during the construction 
stage, comprises two parts, the hash table 
and the dictionary proper. 

To facilitate a search through the dic
tionary for an entry with a particular BCD, 
a method is used of dividing the dictionary 
into areas. Each area is characterized by 
a property of the BCD of each entry in it. 
In practice, these areas are not contiguous 
but are chained lists, each item in the 
list being one dictionary entry long. 

The start of each list is in a table, 
known as the hash table. The association 
of a particular identifier with a list, 
i.e., the characterization of an area, is 
achieved by deriving from a given BCD an 
address in the hash table. 

"Hashing" is a process of reducing the 
length of the internal representation of 
the BCD to one word. This is done by 
adding successive four-byte lengths of the 
BCD into one four-byte register. This is 
then divided by 211, and the remainder is 
doubled to give the hash table address 
associated with the particular BCD. All 
identifiers which hash to the same address 
are placed in a chain; in particular, all 
dictionary entries with the same BCD will 
be in the same hash chain. 
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If TOM, DICK, and HARRY occur in the 
same DECLARE statement in that order, and 
they all hash to the same address in the 
hash table, the address in the hash table 
will point to HARRY's entry, which contains 
the address of DICK, which, in turn, con
tains the address of TOM. 

When no further BCD entries are to be 
made in the dictionary, and all BCD identi
fiers in the source text have been replaced 
by dictionary references, the hash table is 
deleted. 

Testing for Consistent Attributes 

A test is made at the start of each list of 
attributes, to ensure that any list of 
attributes at one level of factoring in a 
DECLARE statement is consistent. 

compiler Pseudo-Variables and Functions 

Expressions specified for array bounds, 
string lengths, and initial value iteration 
factors must be evaluated at object time, 
or at allocation time if the variable is 
controlled. The expressions are placed 
temporarily at the end of the text, and are 
later moved by Phase FV and placed immedi
ately following the BEGIN, PROCEDURE or 
ALLOCATE statement to which the declared 
variable belongs. The expression results 
are assigned to pseudo-variables generated 
by the compiler. These serve two purposes: 
first, the assignment statement appears as 
a normal PL/I statement and need not be 
treated as a special case; secondly, the 
pseudo-variable contains the dictionary 
reference of the variable and information 
concerning the destination of the expres
sion. Compiler fUnctions with a format 
similar to the pseudo-variables are also 
created. The function result is the speci
fied array bound, or string length. Com
piler functions are created for two pur
poses: first, to set bounds for base ele
ments of structures when the structure 
bound is an expression, or to set the 
bounds of temporary arrays; and secondly, 
to set the storage address of a dynamically 
defined item immediately before its use. 
The formats of all the compiler pseudo
variables and functions appear in Section 4 
under nSecond File Statements. w 

Dictionary Entries for Entry Points 

A PROCEDURE or ENTRY statement may have 
more than one label. Each label must have 
a data description to indicate the type of 
data returned when the labe1 is invoked as 
a function, and also the type of data to 
which the expression in a RETURN (expres
sion) must be converted. These need not be 
the same: there must therefore be provi
sion for two data descriptions for each 
label. A PROCEDURE or ENTRY statement may 



specify parameters. The descriptions of 
these identifiers, obtained from DECLARE 
statements or default rules, are used for 
prologue construction, but not for para.me
ter matching. Any data description given 
on these statements is to be used for conv
ersion at a RETURN (expression), but not 
for determining the result returned by a 
function reference. 

Parameter descriptions for use in param
eter matching, and data descriptions used 
for determining the type of data returned 
by a function reference, may be specified 
by the source programmer in an ENTRY 
declaration. If these are not given, 
default and implicit rules must be used to 
build a data description, but no parameter 
description can be given. 

Given the foregoing requirements, the 
dictionary entries describing an internal 
entry point are as given in Figure 9. 

r-------------------------------------, 
r---> I I 
Ir-->I Dictionary entry for entry label IA 
II r- I i III l _____________________________________ J 

III 
III r-------------------------------------, Ill->1 Entry type 2. Used to provide I 
II I data description of target in iB 
I r- I RETURN (expression). I II l _____________________________________ J 

II 

The set of dictionary entries A, B, C, 
D, E is repeated for each label associated 
with the PROCEDURE or ENTRY statement. The 
entry F will point to entry A for the first 
label only. D will point at the label with 
which it is associated. It should be noted 
that Band C may coincide. 

The entries type 1 for PROCEDURE, ENTRY, 
and BEGIN statements are chained amongst 
themselves in the following way. Each 
entry type 1 belonging to a PROCEDURE or 
BEGIN statement contains the dictionary 
reference of the entry type 1, of the next 
PROCEDURE or BEGIN statement in the source 
program, and also of the entry type 1 of 
the immediately containing block. 

The entries type 1 of PROCEDURE and 
ENTRY statements belonging to a single pro
cedure are chained together in a circular 
manner. If there are no ENTRY statements 
the entry type 1 of the PROCEDURE statement 
points at itself. 

II r-----------------------------------------, 
1/ I V 
II r-----------------~-------------------, r-------------------------------------, 
I L>I Entry type 3. This entry is used I Second entry type 2. I 
I I to point at the data description C I I Used to provide data description I 
l ___ ~ and parameter descriptions for para-ID 
r--\ meter matching. I 

I of value returned when label A IC 
I is invoked as a function. This I 

I l-------~------_r--------------T----J I entry may, and usually will, coin- I 
I cide with B. I I I \ I I I I I l _____________________________________ J 

I I L __________ , l ___________________________ -, 

I I I \ 
I V V V 

I 
I 
I 
I 
I 

r----------------------, 
I Description of I 
I first parameter IE l ______________________ J 

r----------------------, r-----------------------, 
I Description of I I Description of I 
I second parameter 'El I each parameter I E2 l _____________________ _J L _______________________ J 

I r----------------------, r----------------------, r-----------------------, 
I I Entry type 1 for I \ Formal parameter I 

I L>I PROCEDURE or IF I type 1 entry IG 
l ____ ~ ENTRY statement I I ! 

l-----------T---------- J l---------------T------J 
I +- I 

I Description of para- I 
I meter used in prologuelH 
I construction I L ___________ + ___________ J 

I I I I l ______________________ J L ______________________ J 

Note: There is an entry E for each parameter described in D. 

Figure 9. Dictionary Entries for an Internal Entry Point 
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External entry points are described by 
dictionary entries termed entry type 4. 
They contain data descriptions of the value 
returned when referenced as a function, and 
may contain descriptions of parameters. 

Formal parameters which are entry points 
are termed entry type 5, and parameter 
descriptions which are entry points and are 
pointed at by types 3, 4, or 5 are termed 
entry type 6. 

Phase ED 

Phase ED contains a set of subroutines, for 
processing certain of the tasking and list 
processing attributes, and tables of gener
ic and non-generic built-in functions. The 
phase obtains lK of scratch storage, into 
which it moves the routines and tables, 
setting a slot in the communications region 
to point at them. This address is later 
picked up and used by phase EL. 

Phase EG(EF} 

Phase EG has two main functions. The first 
is to set up a hash table, and to insert 
the label entries left in the dictionary by 
the Read-In Phase into hash chains. The 
second function of the phase is to create 
dictionary entries for PROCEDURE, BEGIN, 
and ENTRY statements, and to construct 
chains linking entries of particular types. 

For PROCEDURE-BEGIN statements, entry 
type 1 dictionary entries are created (see 
-Dictionary Entries for Entry Points" in 
Section 4), and block header chains are set 
up to link these entries sequentially. A 
containing block chain is also set up to 
link each entry with that of its containing 
block. 

BEGIN statements are scanned for the 
ORDER/REORDER option, and the optimization 
byte is created in the entry type 1 (see 
-Dictionary Entries for Entry Points" in 
Section 4). 

On the appearance of PROCEDURE state
ments, circular PROCEDURE-ENTRY chains are 
initialized to link the entry type 1 dic
tionary entries of the PROCEDURE and ENTRY 
statements of the same block. The formal 
parameter list is scanned, and formal pa
rameter type 1 entries are created and 
inserted into the hash chain. Details of 
the PROCEDURE-ENTRY chains appear in Sec
tion 4. 

The attribute list and the options are 
scanned and an options code byte and opti
mization byte are created in the entry type 
1 (see Section 4). A check is then made 
for invalid and inconsistent attributes. 
CHARACTER and BIT attributes are processed, 
and second file statements (see section 4) 
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are created if necessary. Precision data 
are converted to binary, and dictionary 
entries are created for pictures (see Sec
tion 4). 

Statement labels are scanned and their 
entry type 2 dictionary entries are 
created. The relevant data bytes in the 
dictionary are completed by default rules 
(see Section 4). 

For ENTRY statements, entry type 1 dic
tionary entries are created (see Section 
4), and the circular PROCEDURE-ENTRY chain 
is extended. Formal parameters, attri
butes, and labels are processed in a simi
lar manner to those for PROCEDURE state
ments, except that the options code byte is 
not created. 

Phase EI (EH, EJ) 

Phase EI scans the chain of DECLARE state
ments set up by the Read-In Phase, and 
modifies the statements to assist Phase EK 
as follows: 

Structure Level Numbers: these are con
verted to binary. 

Factored Attributes: parentheses enclosing 
factored attributes are replaced by special 
code bytes, so that Phase EK can distin
guish them easily. A factored attribute 
table is set up. It consists of slots 
corresponding to each factored level. Each 
slot contains the address of the attribute 
list associated with that level, and the 
address of the slot for the containing 
level. 

The following attributes are processed: 

DIMENSION: dimension table entries (see 
Section 4) are created in the dictionary 
and the source text is replaced by a point
er to the entry. Fixed bounds are con
verted to binary and inserted in the table. 
A second file statement (see Section 4) is 
created at the end of the text, for adjust
able bounds, and a pointer to the statement 
is inserted in the dimension table. Iden
tifiers with identical array bounds share 
the same dimension table. 

PRECISION: precision and scale constants 
are converted to binary. 

INITIAL: dictionary entries are created 
for INITIAL attributes. 

INITIAL CALL: second file statements are 
created for INITIAL CALL attributes. 

CHARACTER and BIT: fixed length constants 
are converted to binary; a code byte marker 
is left for * lengths (see Section 4). 
Second file statements (see Section 4) are 



created for adjustable length constants, 
and the source text is replaced by pointers 
to the statements. 

DEFINED: second file statements (see Sec
tion 4) are created and the source text is 
replaced by pointers to the statements. 

POSITION: the position constant is con
verted to binary. 

PICTURE: a picture table entry (see Sec
tion 4) is created and inserted into the 
picture chain; similar pictures share the 
same picture table. The source text is 
replaced by a pointer to each entry. 

USES and SETS: USES and SR£S attributes 
are moved into dictionary entries, and 
pointers to the entries replace the source 
text. 

LIKE: BCD entries are created for identi
fiers with the LIKE attribute. 

LABEL: if the LABEL attribute has a list 
of statement label constants attached, a 
single dictionary entry is created. The 
dictionary entry contains the dictionary 
references of the statement label constants 
in the list. 

OFFSET and BASED: Second file statements 
are made and text references are inserted 
in the DECLARE statements for these 
a t tributes. 

AREA: Fixed-length specifications are con
verted to binary; second file statements 
are made for expressions; a code byte, fol
lowed by the length of text reference, is 
inserted in the DECLARE statement text. 

All other attributes, identifiers, or 
constants are skipped. 

Phase EL CEK, EM) 

Phase EL, consisting of modules EK, EL, and 
EM, scans the chain of DECLARE statements 
constructed by the Read-In Phase. 

An area of storage known as the attri
bute collection area is reserved. This is 
used to store information about the identi
fiers, and has entries of a similar format 
to that for dictionary entries. 

Complete dictionary entries are con
structed for every identifier found in a 
DECLARE statement. These identifiers can 
be one of the following types: 

1. Data Items (see Section 4) 

2. Structures (in this case, the 'true' 
level number is calculated) (see Sec
tion 4) 

3. Label Variables (see Section 4) 

4. Files (see Section 4) 

5. Entry Points (see Section 4) 

6. Parameters (see Section 4) 

7. Event Variables 

8. Task Variables. 

Identifiers appearing as multiple 
declarations are rejected and a diagnostic 
message is given. 

The attributes to be associated with 
each identifier are picked up in three 
ways. 

First, the attributes immediately fol
lowing the identifier are stored in the 
attribute collection area. 

Secondly, any factored attributes and 
structure level numbers are examined. 
These are found by using the list of 
addresses placed in scratch storage by 
Phase EI. Each applicable attribute is 
marked in the attribute collection area, 
and any other information, e.g., dimension 
table address, or picture table address, is 
moved into a standard location in the 
attribute collection area. All conflicting 
attributes are rejected and diagnostic mes
sages are given. 

Finally, any attributes which are 
required by the identifier, and which have 
not been declared, are obtained· from the 
defaul t rules. 

After the dictionary entry has been 
made, further processing (e.g., linking of 
chains, etc.) must be done in the follow
ing cases: 

1. DEFINED data 

2. Data with the LIKE attribute 

3. Files 

4. Strings with adjustable lengths 

5. Arrays having adjustable bounds 

6. GENERIC identifiers 

7. Structure members 

8. Identifiers with INITIAL CALL 

9. Identifiers with the INITIAL attribute 

After the declaration list has been 
fully scanned and processed, it is erased. 
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Phase EP 

Phase EP first conditionally marks later 
phases as 'wanted' or 'not wanted,' accord
ing to how certain flags in the dictionary 
are set on or off. This assists in the 
load-ahead technique. 

The entry type 1 chain in the dictionary 
is then scanned. For each PROCEDURE entry 
in the chain, each entry label is examined 
for a completed declaration of the type of 
data the entry point will return when 
invoked as a function. If this has pre
viously been given in a DECLARE statement 
nothing further is done, otherwise entry 
type 2 and 3 dictionary entries are con
structed from default rules (see Section 
4). If this default data description does 
not agree with the description derived from 
the PROCEDURE or ENTRY statement, a warning 
message is generated. 

At each PROCEDURE entry, the chain to 
the ENTRY statement entry type 1 is fol
lowed. Each statement is treated in a 
similar manner to that for a PROCEDURE 
entry type 1. 

The CALL chain is tnen scanned and, at 
each point in the chain, the dictionary is 
searched for the identifier being called. 
If the correct one is not found, a dic
tionary entry for an EXTERNAL procedure is 
made (see Section 4), using default rules 
for data description. Before making the 
entry, the identifier is checked for agree
ment with any of the built-in function 
names. If there is agreement, a diagnostic 
message is generated, and a dummy dic
tionary reference is inserted. 

If an identifier is found, it is 
examined to see if it is an undefined form
al parameter. If it is, the formal parame
ter is made into an entry pOint, again 
using default rules for data description. 
If it is not, or if the declaration of the 
formal parameter is complete, the type of 
entry is checked for the legality of the 
call. A diagnostic message is generated if 
the item may not be called. In all cases, 
the item called is marked IRREDUCIBLE if it 
has not previously been declared REDUCIBLE. 

Phase EW (EV) 

Phase EW is an optional phase, loaded only 
if any LIKE attributes appear in the source 
program. 

This phase scans the LIKE chain which 
has been constructed by Phase EK, and com
pletes the dictionary entry for any struc
ture containing a LIKE reference. When a 
structure in the LIKE chain is found, its 
validity is checked, and dimension data and 
inherited information are saved. The dic-
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tionary is scanned for the reference of the 
"likened" structure and the entry is 
checked for validity. 

This dictionary entry (see Section 4) is 
copied into the dictionary, with altera
tions if there is a difference between the 
original structure and this structure with 
regard to dimensioned data. If both struc
tures have dimensions a straight copy is 
madei if the structure with the LIKE attri
bute has dimensions and the likened struc
ture has not, the dimension information is 
added to the copy; if the structure with 
the LIKE attribute is not dimensioned and 
the likened structure is, then the dimen
sion data is deleted from the copy. 
Inherited data is added to the copy. If an 
error is found, the structure with the LIKE 
attribute is deleted and a base element 
copy of the master structure is inserted 
instead. Where copies of entries occur 
which refer to dimension tables with vari
able dimensions, the dimension table entry 
is copied, and new second file dictionary 
entries and statements are created. Simi
lar entries must be made if the structure 
item has been declared to be an adjustable 
length string, or has been declared with 
the INITIAL attribute. 

Finally, the newly completed structure 
is scanned by the ALIGN routine in phase 
EV, to provide correct explicit/inherited/ 
default alignment attributes for its base 
elements. 

Phase EY 

Phase EY is an optional phase which pro
cesses all ALLOCATE statements. 

The second file is scanned first and all 
pointers to the dictionary are reversed. 
All ALLOCATE statements using the DECLARE 
chain are then scanned, and the dictionary 
references of allocated items are obtained 
by hashing the respective BCD of each item. 
The attributes given on the ALLOCATE state
ment for an item are collected together. 

A copy of the dictionary entry of the 
allocated item is then made (see Section 
4), and the ALLOCATE statement is set to 
point to it. The dictionary entry is com
pleted by including any attributes given on 
the ALLOCATE statement, and copying any 
second file statements from the DECLARE 
chain which are not overriden by the ALLOC
ATE statement. 

In the case of an ALLOCATE statement in 
which a based variable is declared, no copy 
of the original dictionary entry is 
required. The BCD is replaced by the ori
ginal dictionary reference. 



All pointer qualified references in the 
text are checked to determine that the qua
lified variable is based. For every occur
rence of a variable with a different point
er a new dictionary entry is made. If the 
variable is a structure the entire struc
ture is copied. A PEXP second file state
ment is made for the pointer and the 
'defined' slot in the new dictionary entry 
is set to point to it instead of to the 
declared pointer. 

The BCD of the pointer and the based 
variable in the text are replaced by the 
new dictionary reference followed by pad
ding of blanks which will be removed by 
phase FA. 

The based variable can be the qualified 
name of a structure member. If this is so, 
the name is checked for validity. Only the 
first part or lowest level of the qualified 
name in the text is replaced by the dic
tionary reference of the member. It is 
preceded by a special marker to tell phase 
FA that a partially replaced name follows. 

Phase FA 

Phase FA scans the text sequentially. If, 
during the scan, qualified names are found 
with subscripts attached, they are reor
dered so that a single subscript list 
appears after the base element name. The 
dictionary is scanned and references 
obtained for any identifiers which are con
textually, file, event, pointer variables, 
or programmer-named ON conditions. If no 
reference is available, a new dictionary 
entry is made. The identifier is then 
replaced in the text by the dictionary 
reference. 

If a constant marker is found, the dic
tionary is scanned to check if the constant 
is present. If it is not, a new dictionary 
entry is made (see Section 4) and the 
resulting reference replaces the constant 
in the text. 

If a P FORMAT marker is found, the dic
tionary is scanned for a picture entry in 
agreement. If there is no agreeing entry, 
a new dictionary entry is made (see Section 
4) and the picture chain is updated. The 
dictionary reference replaces the format 
marker in the text. 

The CALL chain is removed from CALL 
statements. The appearance of PROCEDURE, 
BEGIN, END, and DO statements results in 
adjustments to the level and count stacks. 
If statement introduction code bytes appear 
(such as SN, SL, CL, and SN2), the current 
statement number is Updated. All data 
items associated with the PROCEDURE, BEGIN, 
ENTRY, and DECLARE statements are removed, 

leaving only the statement identification 
and the keyword. 

Phase FE 

When an identifier is found, the hash chain 
is used to scan the dictionary for a valid 
entry. If one is found, its dictionary 
reference replaces the identifier in the 
output text. If no valid entry is found, 
and the BCD does not agree with any entry 
in the tables of BCDs of PL/I built-in 
functions, then a dictionary entry is made 
as if the identifier was declared in the 
outermost procedure. However, if the BCD 
agrees with a function name, and it is not 
in a SETS position, a function entry is 
made in the dictionary, and its reference 
is used to replace the identifier. 

If a left parenthesis is found, the pre
vious dictionary entry is checked for an 
array, function, or pseudo-variable. If it 
is one of these, the relevant marker is 
inserted in the text before the parenthesis 
(see Section 4). 

Checks are also made for the positions 
of function references in assignment state
ments. Any dictionary references encoun
tered in the input file are moved directly 
to the output file. 

PROCEDURE, BEGIN, DO, and END statements 
cause the current level count to be 
updated. 

Phase FI 

Phase FI scans the text and checks, where 
possible, the validity of dictionary 
references found. References in a GOTO 
statement are checked that they refer to 
labels or label variables and that the sub
sequent branch is valid. The code byte for 
GO TO is changed to GOOB (see Section 4 ) if 
the branch is to a label constant outside 
the current PROC or BEGIN block. If the 
branch is to a label variable, GOOB is set 
up unless a label value list was given at 
the declaration, and all members of the 
list lie within the current block. 

List processing based variables in 
ALLOCATE, FREE, READ, WRITE, and LOCATE 
statements are marked as requiring a Record 
Dope Vector (RDV). Variables in TASK and 
EVENT options on CALL statements are 
checked for validity. 

References are checked if they appear 
where a file is expected. Items in data 
lists are checked for validity, and Data 
Element Descriptors (DEDs) and symbol bits 
are set on for all variables found in the 
lists. 
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Any errors which are found cause diag
nostic messages to be generated and dummy 
references to be placed in the text in 
place of erroneous references. 

Phase FK 

Phase FK scans the attribute collection 
area for entries with the SETS attribute. 
The SETS lists in the dictionary entries 
are scanned, and their syntax checked. 
Identifiers are counted and replaced by 
their dictionary references. constants are 
counted, converted to binary, and arranged 
in ascending order in the dictionary entry. 

Phase FO 

Phase FO makes a dictionary entry for each 
ON condition mentioned inside a block. For 
ON CHECK conditions multiple dictionary 
entries are made (see Section 4), one for 
each BCD. If a similar condition is men
tioned more than once in a block, only one 
dictionary entry is made for that condi
tion, except for file conditions, ON CONDI
TION, and ON CHECK, when separate dic
tionary entries are made for each different 
BCD name. 

SIGNAL and REVERT statements are treated 
in a similar manner to ON statements. 

The dictionary entries for each BCD name 
associated with file or CONDITION condi
tions are checked and, if in error, the ON, 
SIGNAL, or REVERT statement is replaced by 
an error statement. A diagnostic message 
is generated. 

The BCD name of each file entry referred 
to in ON, SIGNAL, and REVERT statements is 
examined. If the BCD is PLIINPUT or PLI
LOAD, the dictionary reference of the file 
entry is placed in a slot in the communica
tions region. 

A check is made to ensure that formal 
parameters do not appear in CHECK and 
NOCHECK lists. A single dictionary entry 
is created for each CHECK and NOCHECK list 
and a pointer to the entry is placed in the 
relevant entry type 1. 

When dictionary entries are made for 
CHECK lists, one of three different check 
codes is used depending on whether the BCD 
is an ENTRY LABEL, a LABEL CONSTANT, or a 
variable. 

List Processing POINTER and OFFSET 
variables in CHECK lists are treated as 
data variables. BASED variables may not 
appear in CHECK lists. 

A dictionary entry is made for the list 
processing AREA condition. This condition 
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is always enabled and may not appear in a 
condition prefix. 

Dictionary entries are also created for 
each ON condition which is disabled for a 
particular PROCEDURE or BEGIN block, and 
for each ON condition whose status is 
changed within the block. Pointers to 
these dictionary entries are placed in the 
relevant entry type 1. 

All dictionary entries for ON conditions 
are placed in the AUTOMATIC chain for the 
relevant PROCEDURE or BEGIN block. 

A further, quite distinct, function of 
this phase is to substitute error state
ments for all statements containing dummy 
dictionary references (which have been 
inserted by previous phases on detecting a 
severe error). If a dummy reference is 
found in the second file, the compilation 
is aborted. 

Wherever an element of a label array is 
initialized by appearing as a statement 
label, an assignment to a compiler label 
has been inserted by the Read-In phase. 
Phase FO checks the validity of each such 
assignment; for each array with this type 
of initialization, a second file dictionary 
entry is made, and all assignments to the 
array are chained. 

Phase FQ 

Phase FQ checks the validity of each item 
in the PICTURE chain in the dictionary (see 
Section 4). 

The precision for each correct picture 
is calculated, together with its apparent 
length, and stored in its dictionary entry. 
A data byte is created in the entry for use 
by Phase FT. 

Invalid pictures cause appropriate diag
nostic messages to be generated. 

Phase FT 

Phase FT performs certain housekeeping 
tasks. These are as follows: 

1. The second file entries are scanned 
and pointers to each entry are 
inserted in the associated dictionary 
entry (see Section 4). 

2. Each item which has a storage class is 
inserted into the appropriate chain 
for that class (see Section 4). 

3. Constants are placed in the constants 
chain and their apparent precision is 
calculated. Sterling constants are 
converted to pence. 



Page of GY28-2051-0, Issued September 15, 1970 by TNL GN28-3161 

4. Dimension tables are separated for 
items which are not in structures, but 
which are arrays having similar 
bounds, but with different element 
lengths. 

5. Items Which are members of structures 
and which have" inherited" dimensions, 
i.e. are contained in a structure 
which itself is dimensioned, are made 
to inherit their dimensions. If a 
base element of a structure inherits 
dimensions which are not constant, 
second file statements (see section 4) 
are set up to initialize the bounds in 
the object time dope vector. 

6. Items which have expressions to be 
evaluated at prologue time, e.g., pa
rameter descriptions for entry points 
and defined items, are placed in the 
AUTOMATIC chain for the appropriate 
block. 

7. The dictionary entry for any item 
described by a picture is expanded by 
the preciSion and scale or string 
length, extracted from the picture 
table entry. Identifiers of different 
modes sharing the same picture table 
are now placed in separate tables. 

8. The 'dope vector required' bit (see 
Section 4) is set on where necessary. 

9. When a label array is found which has 
initial label statements for any of 
its elements, the chained statements 
are moved into the second file. The 
original statement is left in the 
text, to be removed by Phase FV. 

10. Dictionary entries similar to label 
BCD entries are made for all TASK 
variables. 

Phase FV 

Phase FV scans the second file and reverses 
the pointers to the dictionary. 

Dictionary entries for DEFINED data are 
completed (see Section 4). Overlay and 
correspondence defining are differentiated 
between, as are static and dynamic defin
ing. A preliminary check of the validity 
of defining is also carried out. 

When PROCEDURE and BEGIN statements are 
encountered, any second file statements 
associated with data in the AUTOMATIC chain 
for that block are inserted in the text 
following such statements. 

When ALLOCATE statements are found, any 
second file statements associated with the 
item being allocated are inserted in the 
text following the statement. 

When a reference to dynamically defined 
data is found, the base reference is 
inserted into the text following the 
defined reference. 

When an initial label statement is 
encountered in the main text, it is not 
copied into the output string_ 

The dictionary reference of a POINTER in 
a PEXP (pointer expression) second file 
statement is inserted into the defined slot 
of the associated based variable. If the 
based variable is a structure this 
reference is propagated throughout the 
structure. The PEXP statement is then 
deleted. 

A similar procedure is performed for 
BVEXP (based variable expression) second 
file statements whereby the dictionary 
reference of the AREA is inserted into the 
dictionary entry of the associated OFFSET 
variable. 

ADV second file statements referring to 
a BASED variable are Checked for compliance 
with the compiler implementation rules. If 
the rules are obeyed, the dictionary entry 
of the I bound I variable is inserted in the 
appropriate slot in the multiple table 
entry. 

If an MTF statement refers to a based 
variable the appropriate bound slot is 
copied from one multiple table entry to the 
other. 

Phase FX 

Phase FX is an optional phase entered only 
if the ATR (attribute list) or XREF (cross
reference list) option is specified. It 
scans the STATIC, AUTOMATIC, and CONTROLLED 
chains, and the formal parameter lists. 

For each identifier it creates an entry 
in text scratch storage of the form: 

2 bytes 3 bytes 3 bytes 
r-------------~-------------T----------__, 
I Dictionary IText reference I Text chain I 
I reference Ito this item I I L-____________ ~ ____________ ~ ____________ J 

This entry is inserted into a chain of 
similar entries in the alphabetical order 
of the BCD of the identifier. 

If the XREF option is specified, the 
text is scanned for dictionary references. 
When the dictionary reference of an identi
fier is found in the text, an entry is 
created in a chain of entries from the dic
tionary entry of the identifier. If the 
identifier is that of a BASED item, an 
entry is also created in a chain of entries 
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from the dictionary entry of the associated 
pointer. 

Each chain member thus represents a text 
reference to an identifier and has the 
fonn: 

2 bytes 3 bytes 
r-------------------T---------------------, I statement number I Text chain I L ___________________ ~ ____________________ _J 

Each reference chain for an identifier 
is in text scratch storage. 

The sorted chain of identifiers is then 
scanned, and for each entry in the chain 
the following actions take place: 

1. The statement number of the DECLARE 
statement, if any, in which the iden
tifier was declared is printed 

2. The BCD of the identifier is printed. 

3. If the ATR option is specified, the 
dictionary entry of the identifier is 
analyzed and its attributes are 
printed. For variables having con
stant dimensions and/or constant 
string lengths, these dimensions and 
lengths are printed. 

Except for file attributes, the 
attributes printed will be those 
obtaining after conflicts have been 
resolved and defaults applied. Since 
the file attribute analysis does not 
take place until after the attribute 
list has been prepared (see Phase GA), 
file attributes in the list are those 
supplied by the programmer, regardless 
of conflicts. 

4. If the XREF option is specified, the 
reference chain for the identifier is 
scanned, and the statement number con
tained in each entry is printed 

Finally, all scratch storage is released 
and control is passed to the syntax check 
option phase. 

Phase Fl 

Phase Fl is entered at the end of the dic
tionary phase. It tests the syntax check 
option flag which was set by module AB. If 
the flag indicates that the option is in 
effect at the -TERMINAL- error level. con
trol is passed immediately to the next 
phase. If the option is in effect at the 
·SEVERER or RERROR- level, Flchecks to see 
if any such errors were found during the 
read-in and/or dictionary phases. If they 
were, Fl either terminates the compilation 
(nonconversational tasks> or issues a mes
sage to the terminal (conversational tasks) 
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asking the user if he wishes to terminate 
or continue compilation. If no errors of 
the specified or greater level were found, 
control is passed to the next phase. Fl 
issues diagnostic messages describing the 
action taken. 

PRETRANSLATOR LOGICAL PHASE 

The purpose of the Pretranslator Phase is 
to expand those statements in the language 
that can be broken down into simpler state
ments, and to insert explicitly generated 
statements in place of implied ones. 

Second level markers (see Section 4) are 
removed from internal compiler codes, and 
some of the I/O statements are changed into 
a form more suitable for the pseudo-code 
phase. 

Argument lists are examined and the 
matching of arguments with parameter 
descriptions takes place, with temporary 
variables being created where necessary, 
e.g., where data conversions are required. 

If the compilation contains ON CHECK 
conditions the appropriate calls to the 
library routine are provided. 

Any structure assignments containing the 
BY NAME option are processed. 

If any structure assignment statements 
or structures in I/O lists are detected in 
the program, they are expanded into scalar 
assignments and DO groups. 

If the program contains any array assig
nments, or array expressions in I/O lists, 
these are expanded into DO loops and scalar 
assignments or expressions. 

If the program contains iSUB references, 
the subscripts are computed for the base 
array corresponding to the subscripts given 
for the defined array. 

Additions to the Text 

In addition to changing the content of the 
text, the Pretranslator introduces some new 
symbols and grammatical forms into the 
source text. These are as follows: 

The Umbrella Symbol: this is designated by 
the symbol code X'SE', which is used to 
introduce a literal as an operand. It is 
used only as a bound of a DO loop, or in a 
call of the dope vector pseudo-variable. 

Statements within statements: a list of 
statements may be introduced within another 
statement. In this case the inserted list 
is enclosed in parentheses. Statements in 
the list are given no statement number 
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field, but they have semi-colons at the 
end. 

I/O statements: the form of I/O statements 
is changed considerably during the pretran
slator phases, as explained in the descrip
tion of Phase GB. 

BOY and SELL statements: special state
ments are introduced for manipulating tem
porary storage at object time; they have a 

form similar to ALLOCATE and FREE 
statements. 

Temporary Storage: Pretranslator phases 
create temporary variables for function and 
procedure calls where the arguments do not 
match the final parameters, where expre
ssions appear as arguments, for control 
variables for DO loops in array and struc
ture assignments, and for iSUB defined sub
script lists. The Pretranslator has no 
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mechanism for evaluating expressions. 
Therefore, temporaries which have no data 
type are created for expression arguments 
with no parameter description. Such tem
poraries are known as 'chameleon' tem
poraries. The data type of these chameleon 
temporaries is completed by the Translator 
generic phase when the resultant data type 
of the expression has been determined. 

When the Pretranslator creates a tem
porary from an argument which contains any 
array with adjustable bounds or adjustable 
string length, compiler fUnctions (see Sec
tion 4) are generated in-line, to set up 
the adjustable quantities at object time, 
to enable storage of the correct size to be 
acquired by means of the BUY statement. 

The temporary variables created by the 
Pretranslator have dictionary entries simi
lar to variables declared in the source 
program, except that the temporaries do not 
have BCD names. 

Phase GA 

Phase GA is an optional phase which scans 
the STATIC chain for file constants and 
OPEN control block entries. 

For file constants a DECLARE control 
block is constructed from the file name and 
attributes, while checking the attributes 
for conSistency. For file constants with 
the ENVIRONMENT option a dictionary entry 
is constructed, chained from the file con
stant, containing the storage image of the 
56-byte DECLARE control block. 

For OPEN control block entries an OPEN 
control block is constructed from the 
attributes in the entry, a check is made 
for consistency, and another dictionary 
entry, chained from the OPEN control block 
entry, is constructed. This new entry con
tains the 8-byte storage image of the OPEN 
control block. 

Wnen the COBOL option is encountered in 
the ENVIRONMENT string of a FILE statement, 
phase GA sets the low-order bit in the fif
teenth byte of the FILE dictionary entry. 
Although this action overwrites the dic
tionary reference of the ENVIRONMENT 
string, it is permissible since GA is the 
only phase which processes this string. 

The EXCLUSIVE second level marker is 
recognised in the file attribute dictionary 
entry during the diagnostic check and con
struction of the DCLeB or the OCB. 

Phase GB (GC) 

Phase GB, containing Modules GB and GC, 
processes I/O statements. GB removes all 
second level markers from internal charact-

er codes (see Section 4). It then reorders 
the options so that either EDIT, DATA, or 
LIST options appear last. 

In data lists the DO specification is 
moved so that it precedes the relevant 
list, and the END statement is added. 

In format lists iteration factors are 
expanded. 

RECORD I/O statements for which the 
COBOL file option is recognized are 
examined for validity by GC. Diagnostics 
are put out for LOCATE and READ SET state
ments for which COBOL files are used. A 
temporary variable is created to assist 
such data transfers as occur when a COBOL 
record is read into or written from a 
structure which does not consist entirely 
of one of the following: 

• doubleword data 

• fullword data 

• halfword binary data 

• character string data 

• aligned bit string data 

• a mixture of character string and 
aligned bit string data 

I/O activity found within a PROCEDURE or 
BEGIN block causes the bit X'10' to be set 
to one in the optimization byte of its 
entry type 1. 

Phase GK 

Phase GK scans the source text for function 
references. If it finds one, it inserts a 
special marker byte before the argument 
list, followed by: 

1. Two code bytes giving information 
about the type of function, and wheth
er it was called with the TASK option 

2. The current statement number 

3. The current block level and count 

This phase also inserts a special argu
ment marker before each argument in the 
list, followed by the reference of the 
corresponding parameter and a code byte to 
show whether or not the argument is speci
fied in a SETS list. The number of argu
ments present is checked against the number 
given as required by the corresponding dic
tionary entry. 

NULL, NULLO, and EMPTY built-in func
tions are recognized and converted to 
constants. 
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Phase GO 

This phase acts as a pre-processor for 
phase GP. 

Phase GP 

Phase GP scans the text for procedure and 
function calls with arguments. These are 
detected by the special markers inserted by 
Phase GK. 

Temporaries (see section 4) are created 
for any arguments which are expressions. 
(An expression is defined as being any 
sequence of variables and operators, other 
than single variables followed only by a 
subscript list, or only by a defined sub
script list and then a subscript list). If 
a parameter description has been declared 
in an entry declaration. the temporary 
which is created is of the same type as the 
parameter description. Otherwise. a 'cha
meleon' temporary of unspecified data type 
is created, its type being subsequently 
completed when the expression type has been 
determined by the translator generic phase. 

Expressions are scanned for arrays 
(including partially subscripted arrays), 
structures, or the end of the expression, 
in order to determine the highest form of 
aggregate in the expression, so that the 
correct type of temporary may be created. 

Where the expression contains a partial
ly subscripted array, a temporary is 
created with a dimenSionality equal to the 
number of cross sections specified in the 
subscript list. 

When single arguments are specified 
together with parameter descriptions, the 
arguments are compared with the parameter 
description. If there is a lack of match, 
action may be taken in one of two ways. 

1. If the data types are compatible. a 
warning message is printed, and a tem
porary is created 

2. If the data types are incompatible, an 
error message is printed, and the pa
rameter description is ignored 

When the argument is a single partially 
subscripted array which matches the parame
ter, a special temporary is created which 
has the same dimensionality as the number 
of cross sections in the subscript list, 
and it appears to be defined upon the ori
ginal argument. Code is then generated to 
initialize the temporaries, multipliers, 
and virtual origin from the dope vector of 
the original argument and the subscript 
list. 
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Whenever a temporary is created, a BUY 
statement contained in nested statement 
brackets is inserted in the output text. 
followed by the assignment of the expres
sion or non-matching argument to the tem
porary. After the end of the PROCEDURE or 
function call, all the temporaries 
generated in the call are released by means 
of a SELL statement in nested statement 
brackets. 

In all argument temporaries created by 
phase GP, other than those created for con
stants, a special flag bit is set on (see 
Section 4), but in the case of temporaries 
created for arguments to built-in func
tions, this bit is turned off by phase 1M. 
This bit is used in phase QU when halfword 
instructions replace fullword instructions 
in the manipulation of halfword binary 
operands which are temporary arguments. 

Temporaries are created for constants 
which are specified as arguments to func
tions defined by the programmer. 

If a TASK, EVENT, or PRIORITY option is 
present in a CALL statement, then any tem
poraries which are created are of the 'not 
sold' type. 

If GENERIC entry labels are specified as 
arguments to procedures, a special dic
tionary entry is made which oontains the 
argument and parameter description dic
tionary references, to enable the Transla
tor generic phase to select the correct 
generic member. 

A warning message is printed whenever a 
temporary is created for an item declared 
in a SETS list. 

When subscript lists for the number of 
cross sections are being checked, a severe 
error message is printed if a subscript 
list contains too many subscripts, and the 
statement is deleted. 

Phase GU 

Phase GU scans the source text for PROCE
DURE, BEGIN, and END statements, and for 
statements that may raise a possible CHECK 
condition. 

A list of all items currently checked is 
extracted from the CHECK and NOCHECK lists 
present in PROCEDURE and BEGIN statements. 

Items contained in statements that may 
raise a CHECK condition are examined and 
oompared with the list of currently checked 
items. If the item appears in the list, a 
SIGNAL CHECK statement is created for it, 
either before the statement ooncerned (for 
labels and entry names) or after it (for 
variables) . 



Phase HF 

The purpose of phase HF is to detect struc
ture assignment statements, possible struc
ture expressions in data lists in GET and 
PUT statements, and nested statements, in 
particular nested structure assignments. 

The leftmost structure in an expression 
or assignment is used as a basis for com
parison, and if similar structuring is not 
found throughout the expression or assign
ment, diagnostic messages are issued. Any 
expression containing no structures is left 
unchanged. 

The base elements of the structures are 
found, and if the referenced structures are 
dimensioned, a temporary is created for 
each dimension. It is then added to the 
AUTOMATIC chain for the appropriate block. 
Iterative DO loops are constructed, with 
the temporaries iterating between the upper 
and lower bounds of that particular dimen
sion. Base elements are assigned, with the 
temporaries as subscripts, and with scalars 
remaining unchanged. END statements are 
created for the DO loops, and SELL state
ments for the temporaries. The statements 
which have been created are nested within 
the original statement. 

Phase HK 

The purpose of Phase HK is to detect array 
or scalar assigr~ents, possible array 
expressions in I/O lists in GET and PUT 
statements, and nested statements, in par
ticular nested assignment statements. 

The leftmost array in an expression, or 
the leftmost array or scalar in an assign
ment is used as a basis for comparison, and 
if similar dimensions or bounds are not 
found in the array references, diagnostic 
messages are issued. Any expression con
taining only scalars is left unchanged. 

For unsubscripted arrays which are 
equally spaced in storage only one tem
porary is bought. For all other arrays a 
temporary is bought for each dimension, 
except in the case of certain partially 
subscripted arrays where the number may be 
minimized. Each temporary will be added to 
the AUTOMATIC chain for the appropriate 
block. If the ON-condition name SUBSCRIPT
RANGE is enabled for any statement, a tem
porary will be bought for each dimension in 
all cases. Iterative DO loops are con
structed: for an unsubscripted array 
expression of dimensionality N, the tem
porary will iterate between the lower bound 
of the Nth dimension and an evaluated pro
duct so that all elements of the array are 
processed; while for other arrays the tem
poraries will iterate between the lower and 
upper bound of the particular dimension of 

the array. The assignment statement is 
added to the output string with additional 
subscripts where necessary. End statements 
are created for the DO loops, and SELL 
statements for the temporaries. The state
ments which have been created are nested 
within the original statement. 

The syntax of pseudo-variables is also 
checked. 

Phase HP 

Phase HP scans the source text for 
references to items defined using iSUBs. 
For each reference found, the subscripts 
are computed for the base array correspond
ing to the subscripts given for the defined 
array. 

The subscripts of the defined array are 
assigned to temporaries specially created 
for this purpose, whiCh are then used to 
replace the iSUBS in the defining subscript 
list. The base array, with the subscript 
list so formed, replaces the defined array 
in the text. 

TRANSLATOR LOGICAL PHASE 

The Translator phase consists of two phys
ical phases, the stacker phase and the gen
eric phase. The purpose of the translator 
is to convert the output from the Pretrans
lator into a series of "triples" (see Sec
tion 4). A "triple" is in the form of an 
operator followed normally by two operands. 

The translation is achieved by using a 
double stack, with one part for operators, 
and the other part for operands, and 
aSSigning two weights to each operator. 
One weight (the stack weight) applies to 
the operator while it is in the stack, and 
the other weight (the compare weight) ap
plies when the operator is obtained from 
the input string. 

When an operator is obtained from the 
input string it is compared with the top 
stack operator. Depending on the result of 
the comparison, one or other of the two 
operators is switched on to determine what 
action is next to be performed. Apart from 
some special cases, this action is usually 
either to continue to fill the stack, or to 
generate a triple. The special cases lead 
to various manipulations of the stack 
items, after which the translation process 
continues. 

For the purposes of translation, the 
input text to the translator is considered 
to. consist of operators and operands only. 
This means that I/O options, etc •• are 
regarded as operators. 
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After translation, the text string con
sists of operands and operators. All 
statements start with an operator to indic
ate a statement number or label, followed 
by the statement type, which may be a 
single operator, as in the case of RETURN 
or STOP, or which may be an operator such 
as a function or subscript marker, followed 
by a list of arguments. This list may also 
include compiler generated statements, 
e.g., DO loops for I/O lists. All I/O 
options are regarded as operators and 
require no markers before them. The end of 
the source text will be marked by a special 
operator, and compiler generated code, 
which may follow this end-of-program mark
er, will appear between the marker and the 
special second-end-of-program marker. The 
end of a block of text will be marked by an 
EOB operator. The program is now assumed 
to be syntactically correct. 

Phase IA 

Phase IA rearranges the source text into a 
prefix form, in which parentheses and 
statement delimiters have been removed, and 
the operations within a statement have been 
so arranged that those with the highest 
priority appear first. 

As operators and operands are encoun
tered, they are stored in stacks. Tables 
give the priority of each operator as it 
appears in the input text and in its stack. 

When an operator is found during the 
scan of the source text, its compare weight 
(see Section 4) is tested against the stack 
weight of the top operator in the stack. 
If the compare weight is the lesser of the 
two, then action is taken according to the 
compare operator. This is referred to as 
the compare action. Similarly, if the com
pare weight for the current operator found 
in the scan is greater than or equal to the 
stack weight of the top stack operator, 
action is taken according to the top stack 
operator. This is referred to as the stack 
action. Normally, the compare action is to 
place the compare operator in the stack, 
and to continue the scan, placing any sub
sequent operand in the stack until another 
operator is found. The normal stack action 
is to generate a triple, consisting of the 
top operator in the stack and the top two 
operands, eliminating the items from the 
stack, and inserting a special flag as the 
operand of the triple which is now at the 
top of the stack. The source (compare) 
item is then compared with the new top 
stack item. 

The output text of the stacking phase is 
in the form of a series of triples, i.e., 
statement types with no operands, and 
operators with one or two operands. If the 
result of a triple operation is to be used 
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in a later triple, the appropriate result 
is flagged accordingly. 

Certain phases are marked wanted or not 
wanted at this stage. If the source text 
contains an invocation by CALL or function 
reference, Phases IL and 1M are marked 
wanted. If it does not, Phases IL, 1M, IN, 
10, IP, IQ, MG, MH, MI, MJ, MK, MM, MN, and 
MO are marked not wanted. Phases MB and MC 
are marked wanted when the source text con
tains pseudo-variables or multiple assign
ments; otherwise, they are marked not 
wanted. The DO loop processing phases (LG 
and LH) are marked in co-operation with the 
dynamic initialization phases (LB and LC). 
If LB and LC are requested, the marking of 
LG and LH is left until that stage of com
pilation; otherwise, LG and LH are marked 
by Phase IA independently. 

When ALLOCATE and FREE statements occur, 
phase NG is marked wanted. When LOCATE 
statements occur, phase NJ is marked 
wanted. 

Phase IG 

Phase IG is an optional phase which is 
loaded to process array and structure argu
ments to built-in functions. When aggreg
ate arguments are given for built-in func
tions they are expanded by the structure 
and array assignment phases so that the 
built-in functions appear as base elements, 
subscripted where necessary. 

Phase GP examines these arguments, and 
ascertains whether it is necessary to cre
ate a dummy. If it is necessary, a scalar 
dummy is created, but the assignment of the 
argument expression is not inserted in the 
text, as this would be an invalid aggregate 
assignment. 

Phase IG examines the text for a BUY 
statement for a dummy for an aggregate 
argument to a built-in function, and then 
inserts an assignment triple in the correct 
place in the text. 

Phase IK 

This phase immediately precedes the phase 
IL and shares with it the initialization 
processes required by the main generic 
phase 1M. It obtains text block storage 
and moves into it routines and a table that 
will be used later by the main generic 
phase. Part of the storage is reserved for 
use by the main generic phase as a nested 
function stack area. Control is passed to 
phase IL. 

Phase IL 

This phase immediately precedes the main 
generic phase 1M and completes the initial-



ization process begun by phase IK. It 
obtains 4K bytes of scratch storage and 
places in it the entire built-in function 
table and a list of constants used by the 
main generic phase. Registers are set to 
point to the built-in function table, to 
the list of constants, and to the nested 
function stack area reserved by phase IK. 
FUrther text block storage is obtained for 
use by the main generic phase and a regis
ter is set to point to it. Control is 
passed to phase 1M. 

Phase 1M 

This phase is the main generic processor. 
It scans the source text for procedure 
invocations by a CALL statement, procedure 
or library invocations by a function 
reference, and assignments to "chameleon" 
dummy arguments (see Phase GP). 

Any procedure which is generic and is 
invoked by a CALL statement or function 
reference is replaced by the appropriate 
family member. If the invoked procedure is 
non-generic, it is ignored. A generic 
library routine invoked by a function 
reference is also replaced by the appropri
ate family member. 

The arguments passed to library routines 
are checked for number and type, and a con
version inserted where necessary and 
possible. 

The type and location of the result of 
all function invocations is placed in the 
text which follows the end of the text 
which invoked the function. The resulting 
type of an expression assigned to a "chame
leon" dummy is determined and set in the 
dictionary entry which relates to the 
dummy. 

The argument bit, set on for all argu
ment temporaries created by phase GP, is 
turned off for arguments of built-in 
fUnctions. 

Phase IT 

Phase IT scans the source text for function 
triples and, in particular, the built-in 
functions for which code will be generated 
in-line. Further tests are made to detect 
the fUnctions which, according to the 
method used to generate in-line code, are 
optimizable. This applies only to the SUB
STR, UNSPEC, and INDEX functions. All 
references to 'chameleon' temporary assign
ments within the scope of these functions 
are removed subject to certain restrictions 
imposed by the function nesting situation. 

Phase IX 

Phase IX checks that POINTER and AREA 
references are used as specified by the 
language. This phase is loaded only if 
POINTER or AREA references are found, 
declared either explicitly or contextually. 
Error messages are produced if errors are 
found and the statement in error is erased. 

Data type triples in the text are 
scanned and a stack of temporary results is 
created containing the values: 

X'40' for POINTER 
X'02' for AREA 
X'OO' for any other data type 

The maximum permitted number of tem
poraries at anyone point in a program is 
200. The compilation is terminated if this 
figure is exceeded. 

Phase JD 

Phase JD scans the text for concatenation 
and unary prefixed triples with constant 
operands. These are evaluated and the 
results are placed in new dictionary 
entries. The references are passed through 
a stack into the corresponding result slots 
in the text. 

AGGREGATES LOGICAL PHASE 

The aggregates phase consists of three 
physical phases, the preprocessor (phase 
JI), the structure processor (phase JK) and 
the DEFINED chain check (phase Jp). 

The structure processor phase carries 
out the mapping of structures and arrays in 
order to align elements on their correct 
storage boundaries. 

The DEFINED chain check ensures that 
items DEFINED on arrays and structures can 
be mapped consistently. 

Phase JI 

The first function of phase JI is to obtain 
scratch storage in which the text skeletons 
contained in phase JJ are to be held. 
Phase JJ is then loaded, and its contents 
are moved to the scratch storage for subse
quent use by phases JI and JK. Phase JJ is 
then released and control is returned to 
phase JI. 

The main function of phase JI is to 
expedite data interchange activities. A 
scan of static, automatic, and controlled 
chains is performed. The chains are reor
dered so that all data variables appear 
before non-data items. Adjustable PL/I 
structures and arrays are detected. Each 
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entry in the COBOL chain is mapped as far 
as possible at compile-time, removed from 
the chain, and placed in the appropriate 
AUTOMATIC chain. 

Phase JK 

This phase scans the AUTOMATIC, STATIC, and 
CONTROLLED chains for arrays, structures 
(including COBOL structures), adjustable 
length strings, DEFINED items, AREA, and 
POINTER arrays and structures, TASK and 
EVENT arrays, and TASK and EVENT arrays in 
structures. 

For the base elements of structures 
without adjustable bounds or string 
lengths, the following calculations are 
made: 

• The offset from the start of the major 
structure 

• The padding required to align the ele
ments on the correct boundary 

• All multipliers of arrays of 
structures. 

For all minor structures and major 
structures the following calculations are 
made: 

• Size 

• The offset from the preceding alignment 
boundary with the same value as the 
maximum appearing in the structure 

Where a structure contains adjustable 
bounds or string ~engths, code is generated 
to call the Library at object time. 

For arrays, the multipliers are calcu
lated, unless the array contains adjustable 
items, in which case the Library performs 
the calculations. 

For adjustable structures, arrays, or 
strings, code is generated to add a symbol
ic accumulator register into the virtual 
origin slot of the dope vector, and the 
accumulator register is incremented by the 
size of the item. 

calculations are made in a similar fash
ion for arrays of strings (in structures or 
otherwise) with the VARYING attribute. In 
addition, code is generated to set up an 
array of string dope vectors which refer to 
the individual strings in the array using 
the dope vector. Code is also generated to 
convert the original dope vector to refer 
to the array of string dope vectors, 
instead of to the storage for the array. 

The routine which generates code for 
arrays of VARYING strings is also used to 

36 

generate code for the initialization of 
arrays of TASK, EVENT, and AREA variables. 

DEFINED items are processed in the fol
lowing way: 

• Code is generated to set the mUlti
pliers and virtual origin address of 
correspondence defined arrays without 
iSUBS in the dope vector of the DEFINED 
items from the defining base dope 
vector. 

• Code is generated for overlay DEFINED 
items if they do not fall into the 
class which is to be addressed direct
ly. The code first maps the DEFINED 
item, if necessary, calculates the 
address of the start of the storage to 
be used by the DEFINED item, and final
ly, relocates the DEFINED item using 
this address. 

Dope vector descriptor dictionary 
entries and record dope vector dictionary 
entries are made for items which need to be 
mapped at object time, or which appear in 
RECORD-oriented input/output statements. 

Phase JP 

Phase JP scans the DEFINED chain, and dif
ferentiates between the following: 

1. correspondence defining 

2. Scalar overlay defining 

3. Undimensioned structure overlay 
defining 

4. Mixed scalar-array-structure-string 
class overlay defining 

In correspondence defining, this phase 
differentiates between arrays of scalars 
and arrays of structures. It also checks 
that the elements of the defined item which 
may validly overlay the elements of the 
base belong to the same defining class, and 
that the base is contiguous. 

In scalar overlay defining, this phase 
checks that the defined item may validly 
overlay the base. 

For undimensioned structure overlay 
defining, this phase checks that the ele
ments of the defined item may validly over
lay the elements of the base. 

For mixed scalar-array-structure-string 
class overlay defining, this phase checks 
that all elements of the defined item and 
all elements of the base belong to the same 
defining class (bit or character), and that 
the base is contiguous. 



Phase JZ 

Phase JZ examines the CCCode to determine 
if the compiler is attempting to abort: if 
it is, control is passed to XA, in order 
that error messages may be processed by the 
diagnostic editor; if not, control is 
passed to the next logical phase. 

OPTIMIZATION LOGICAL PHASE 

The optimization logical phase consists of 
several physical phases and is loaded if 
OPT=2 is specified in the PLIOPT field of 
the PLI command. 

The work done during the optimization 
phase can be split into two parts. The 
first consists of testing the text and dic
tionary to see if optimization is permiss
ible. As a result of these tests, tables 
are built pointing to optimizable text. 
The second part consists of code generation 
and modification requiring scanning of the 
tables built in the first part, and direct 
references to the text and dictionary. 

All code generation resulting in text 
expansion is placed in a patch file, and 
the point of insertion in the text is over
written with a PTCH triple pointing to the 
patch. The last physical phase merges the 
patch text into the main program text. 

Optimized code is produced for subscript 
address calculations and iterative DO-loop 
control. In the case of subscripts most of 
the optimized code consists of reordered 
triples, but optimized loop control code is 
generated as pseudo-code using BXLE, and 
BXH instructions. 

Only simple loops and subscript lists 
are optimized, and the variables involved 
must be real, fixed binary, scalar integers 
and the constants must be decimal integers. 

The two main problems in deciding wheth
er it is permissible to optimize code are: 

1. Aliasing of variables 

2. The action of the program for excep
tional conditions 

Optimization is inhibited where it is dif
ficult, or impossible, to decide that opti
mization will produce an object program 
which will execute according to the rules 
of PL/I. The keyword REORDER, indicates to 
the Optimization Phase, that ON-units for 
exceptional computational conditions may be 
ignored. This enables more cases to be 
optimized than for the default setting of 
ORDER. 

Three types of subscript optimization 
are performed: 

1. Transformation - Where possible, a 
control variable used as a subscript 
is transformed such that, instead of a 
'subscript * multiplier + virtual ori
gin' address calculation, each itera
tion produces a simple increment of a 
register to access the next element. 

2. Invariance - Where possible, an 
invariant subscript calculation inside 
a DO-loop is moved outside. 

3. Cornmoning - Where possible, a cornmon 
subscript expression is only calcu
lated once and this value is placed in 
a register to be used at later 
occurrences. 

For array expressions an attempt is made 
to combine the incrementing of a trans
formed control variable with the BXLE or 
BXH of the optimized loop control code. 

The text is optimized starting from the 
innermost of a nest of iterative DO-loops 
and working outwards. This enables patch 
code, which moves out of a DO-loop, to be 
included in the processing of the enclosing 
DO-loop, hence moving out code as far as 
possible in a nest of loops. 

Phase KA (KB) 

Contains utility routines and cornmon data 
space used by the later optimization 
phases. Details of the utilities are given 
in Appendix G. 

The utilities enable the optimization 
phases to build and process tables in text 
blocks without concern for physical block 
boundaries, status of text blocks, or main
taining pOinters to first, last, and cur
rent table entries. 

The facilities provided: 

1. Define a table using a table control 
block area. 

2. Add new entries to the end of a table. 
Table entries may be of fixed or vary
ing length and a table can contain 
more than one type. 

3. Scan a table forwards or backwards. 

4. Make direct reference to table 
elements. 

5. Delete a table. 

6. Specify locking of entries. 

7. Remove all locks on table entries. 
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Phase KC 

Phase KC scans the text for DO-loop speci
fications. If the loop is potentially 
optimizable, then any expressions in the 
initial, the TO, or the BY specifications 
are assigned to temporary variables. The 
expression and the assignment are moved 
outside the loop and are replaced in the 
specification by a simple reference to the 
temporary variable. 

Text is also scanned for ON-units. The 
occurrence of each type of ON-unit is re
corded by the appropriate bit in the mask 
used by Phase KG. 

Phase KE 

Phase KE performs a scan of the dictionary 
and a scan of the text. The purpose of 
these scans is to mark variables 'unsafe' 
if they can possibly be affected by changes 
to other variables (i.e., aliases). 
Variables are marked unsafe if they are 
EXTERNAL, DEFINED, defined upon, BASED, or 
PARAMETERS, or if they are (or might be 
through being arguments of procedure calls) 
arguments of the ADDR built-in function. 

In addition, during the text scan, the 
DO MAP table is created. This table con
tains an entry for each DO-loop and proce
dure in the source text. Each entry con
tains information describing the loop or 
procedure and giving its location in the 
text. A chain is constructed through these 
entries giving the order in which they are 
to be processed by subsequent K phases. 

Phase KG 

Phase KG scans the text corresponding to 
each DO MAP entry in turn and builds up two 
lists which are chained off the DO MAP 
entry. The USE list is a list of all the 
real, fixed binary, scalar integer 
variables which are used within the loop. 
A flag byte indicates whether the variable 
is assigned to or is invariant in the lOOp. 

The SUBS/REGION list consists of two 
types of entry: 

1. A SUBS entry which contains the text 
reference of a SUBSCRIPT triple refer
ring to an array for which SUBSCRIPT
RANGE is not enabled. 

2. A REGION entry which contains the text 
reference of a triple which results in 
an assignment to one or more 
variables. There are four types of 
REGION boundaries: 
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a. A GLOBAL region boundary which 
contains the text reference of a 

point where the value of any vari
able could be changed. 

b. A PARTIAL SAFE boundary which con
tains the text reference of a 
point where an assignment is made 
to a variable which is a SAFE real 
fixed binary scalar integer, fol
lowed by the dictionary reference 
of this variable. 

c. A PARTIAL UNSAFE region boundary 
which contains the text reference 
of a point where an assignment is 
made to an UNSAFE variable (not 
just a scalar). The dictionary 
reference is not inserted in this 
case. 

d. An ITDO region boundary which con
tains the text reference of an 
ITDO triple corresponding to an 
enclosed loop_ 

Phase KJ 

Phase KJ creates the SUBS TABLE from the 
SUBS/REGION list produced by phase KG. The 
DO MAP created by KE provides the order of 
processing and further information. 

The Region entries from the SUBS/REGION 
list are copied directly into SUBS TABLE 
whenever they occur. The SUBS entries from 
the list are expanded to contain informa
tion on the type of expression involved at 
this point. The USE list created by KG 
provides information during this analysis. 
The SUBS/REGION list is deleted by this 
phase. 

The iterative specification triples of 
each DO-loop are inspected, and the spare 
operands used to set flags to indicate 
whether this loop is optimizable for BXLE 
or BXH loop control code. 

Phase KN 

Phase KN provides initialization of the 
scratch storage area used by phase KO. 

An initial text scan is made in DO MAP 
sequence, to remove offsets from optirniz
able subscript lists and produce hash 
totals for optimizable subscript expres
sions. The hash totals are placed in the 
SUBS/REGION table and are used in phase KO 
to speed up the matching process. 

Phase KO (KP,KQ> 

Phase KO processes text in the order speci
fied in the DO MAP, i.e., working through a 
nest of iterative DO-loops and procedures 
from innermost outwards. 



The three types of subscript optimiza
tion: transformation of the control vari
able; invariance; and commoning; are per
formed and optimized code is generated and 
inserted in a patch file. The code to be 
replaced in the original text is overwrit
ten with NOP's and a PTCH triple points to 
the patch text. 

All three types of subscript optimiza
tion require searches for multiple occur
rences of the same expression in the text. 
This is done by scanning the SUBS TABLE for 
matching triple expressions in optimizable 
subscript lists. When a match is found a 
chain is constructed in the SUBS TABLE 
between the matched elements. The code is 
generated for one chain at a time. 

Code generated for optimized subscripts 
may be inserted: 

1. Before the lTDO triple, i.e., where an 
invariant subscript calculation is 
moved out of a loop or where the ini
tial setting of a transformed control 
variable is required. 

2. Before the lTD' triple, i.e., for the 
incrementing code of a transformed 
control variable. 

3. After the lTD' triple, i.e., the 
DROP's for symbolic registers used in 
the optimized code. 

4. At the point of use in the subscript 
list. 

For array expressions the incrementing code 
for a transformed control variable will be 
deleted if a BXLE or BXH can be generated 
which will increment the transformed con
trol variable and control the number of 
iterations of the loop. 

USSL declarations may be inserted in the 
optimized code to indicate that registers 
have priority and need not be saved and 
restored at branch points. The register 
allocator phase gives these registers 
priority over normal symbolic registers. 

Phase KT 

Phase KT is a renamed replacement of phase 
LA which is now obsolete. It is always 
loaded. This phase is a utility phase 
which remains in storage throughout the 
remainder of the optimization Phase and the 
whole of the Pseudo-Code Phase. It pro
vides the main scanning routines to handle 
input and output of text containing triples 
and pseudo-code. 

The routine/subroutine directories in 
Section 3 give a complete list of the rou-

tines provided, together with brief 
descriptions of their functions. 

Phase KU(KV) 

Phase KU has three main functions performed 
during a single text scan. 

The first function is DO-loop control 
optimization. Each ITDO triple encountered 
during the text scan is checked to deter
mine whether or not it has been flagged as 
being optimizable by a previous phase. If 
not flagged the scan is continued. All 
DO-loop control specifications headed by an 
ITDO triple flagged as optimizable are 
replaced in text by an optimized pseudo
code group using the BXH and BXLE instruc
tions. There are three basic forms to this 
optimized pseudo-code control specifica
tion, the particular one used for any loop 
depending on the type of step. 

The second function is to detect each of 
the PTCH triples inserted into text by a 
previous phase. The corresponding patches 
are obtained from patch file text blocks 
and are processed as necessary before being 
inserted into text in place of the PTCH 
triple. 

The last function is that of the sub
script list processing. Each innermost 
subscript list encountered, as indicated by 
the presence of a SUBS triple in the main 
text, is checked for the occurrence of COMA 
or COMR triples within it. The SUBS triple 
is then altered as may be necessary. 

PSEUDO-CODE LOGICAL PHASE 

The pseudo-code phase accepts the output of 
the translator phase • and converts the 
triples into a series of machine-like 
instructions. The transformation into 
pseudo-code is aChieved by a series of 
passes through the text; each pass removes 
certain triples and replaces them by 
pseudo-code, until the entire text is in 
pseudo-code form. On completion of this 
phase, control is handed to the storage 
allocation phase. 

Pseudo-Code Design 

Pseudo-code is essentially a one-for-one 
symbolic representation of machine code, 
designed so that it can be transformed 
directly into executable machine code by an 
assembly process. 

Pseudo-code is constructed in basic 
units, the majority of which have a stan
dard size of three or five bytes. A vari
able sized unit, however, is also available 
to allow flexibility, its length being 
specified by a length code within the unit. 
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The formats of pseudo-code instructions are 
shown in section 4. 

A unit consists of a one-byte operation 
code followed by normally, a two- or four
byte field, or on the other occasions by a 
variable length field. The bit pattern of 
the operation code indicates the type of 
unit which it heads. 

Pseudo-Code Items 

In addition to there being one pseudo-code 
item for each machine instruction which 
could be generated, there are also pseudo
code items which are produced to convey 
information from one phase of the compiler 
to another. 

These items of information have the same 
format as a pseudo-code item, so that the 
handling and scanning of the source text is 
standardized. They do not, however, appear 
in the final object code. 

Register Description 

In all cases where a general purpose regis
ter appears in pseudo-code, it will be 
described symbolically. When conventional 
registers are required in, for example, 
calling sequences, the registers will be 
referred to physically, as they will be in 
all cases of floating-point register usage. 

The Use of Symbolic Unassigned Registers 

Whenever a new register is required while 
pseudo-code is being generated, a symbolic 
register counter is incremented by one and, 
subject to this new value not being greater 
than 16,383, it is used as the symbolic 
name of the required register. When this 
register is no longer required a DROP 
pseudo-code item is inserted into the text 
to indicate to the Register Allocation 
Phase that the physical register allocated 
to this symbolic register may be 
reassigned. 

The Use of Physical Registers 

Physical general purpose registers will be 
used either as arithmetic registers or as 
parameter registers. 

With arithmetic registers, it is the 
responsibility of the pseudo-code genera
tion phases to save and restore the regis
ters as necessary. This will apply both to 
the general purpose arithmetic registers 
(namely 14 and 15) and to the four 
floating-point registers. Although this is 
of primary interest to the expression eval
uation phases, it should be realised that 
all phases which generate calling sequences 
must be aware of the current status of 
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arithmetic registers, and generate code to 
save and restore them as necessary. 

In the case of parameter registers, 
however, the Register Allocation Phase will 
be able to save and restore them as 
required. 

Temporary Descriptors 

As expressions are evaluated, a series of 
intermediate temporary results are 
obtained. These results, or their 
addresses, may be contained in symbolic or 
assigned registers, in a dictionary 
reference, with or without an index regis
ter, or in workspace. Temporary descriptor 
triples (TMPD) are inserted in the text to 
enable the correct pseudo-code instructions 
to be generated from the triples. The for
mat of TMPD triples is described in Section 
4. 

Temporary Workspace 

A block of temporary workspace is used to 
store intermediate results obtained in 
evaluating expressions at object time. 
Pseudo-code phases allocate the next avail
able workspace location within the block, 
and then update the location pointer, 
whenever the necessity to save an interme
diate result arises. The location of the 
intermediate result is then described for 
later phases by a TMPD in the text. Inter
mediate results are only required during 
the execution of single PL/I statements; 
they are never preserved from one statement 
to another. 

At the end of the pseudo-code phases the 
maximum size of the temporary storage 
required in each PLiI program block is 
placed in a dictionary entry. The required 
amount of workspace is then allocated in 
each Dynamic Storage Area (DSA) by Phase 
PT. 

Phase LB 

Phase LB scans through the text for PROCE
DURE, BEGIN, and ALLOCATE statement 
triples. 

Whenever one of these is found, a scan 
is made through the immediately succeeding 
second file statements; this is for any IDV 
(initial dope vector) statement referring 
to a variable replication factor in the 
array initial string. Processing of these 
statements and of the corresponding array 
initial strings is then carried out. 

On completion of this secondary scan, 
the action taken depends on which triple 
was originally found: 



1. For PROCEDURE or BEGIN triples, a scan 
is then made of the AUTOMATIC chain in 
the dictionary. For any scalar 
variables that have been declared INI
TIAL, a set of triples is created and 
inserted into the text. For any array 
declared INITIAL, the initial string 
is scanned, and a mixture of triples 
and pseudo-code is generated. 

2. For ALLOCATE triples, if the item has 
been declared INITIAL, the initial 
string is scanned, and a mixture of 
triples and pseudo-code is generated. 

Phase LB also marks Phase LG (DO-groups) 
as wanted or not wanted; this is done in 
cooperation with Phase IA. 

Phase LD 

Phase LD scans the STATIC chain for any 
variables which have been declared INITIAL. 

When a scalar var~able is found, the 
phase constructs two dictionary entries: 
one for the constant, and one for the con
verted constant. 

For arrays, the phase scans the initial 
value string, creating an initialization 
table in the dictionary. Replication fac
tors are converted and inserted into the 
table; treatment of the constants is then 
as described for scalar variables. 

Phase OS converts the constants to their 
specified internal form. 

Phase LG 

Phase LG scans the text for DO loops. A 
stack is maintained with each entry con
taining a description of a DO group. The 
stacking reflects the nesting of the DO 
groups. For each DO or iterative DO triple 
a new entry is made at the top of the 
stack. 

DO specification triples are analyzed 
and expressions are assigned to tem
poraries; subscripts in the control vari
able are assigned to binary integer tem
poraries if they are themselves variable. 
At the end of each specification, pseudo
code and triples are generated to control 
the loop. 

Triple operators (see Section 4 ) pecu
liar to the specification of DO loops are 
removed from the text. 

For control variables, other than simple 
scalars, text is placed in the DO stack and 
used at every appearance of the control 
variable in the generated text. During 
this time, a scan is also made for pseudo-

variables, subscripts, functions, and argu
ment markers. 

Phase LR 

The purpose of Phase LR is to save space 
during the expression evaluation phase, LS. 
It provides the initialization for Phase LS 
by obtaining 4,096 bytes of scratch storage 
and setting stack pointers. The scan phase 
is initialized and Phase MP is marked. 

The translate table for scanning tri
ples, and the constants for expression 
evaluation are included in this phase and 
are moved to the first 1K area of scratch 
storage. Subroutines required by phase LS 
are also moved into scratch storage at this 
time. Finally, control is passed to Phase 
LS. 

Phase LS 

Phase LS scans the source text to convert 
expression triples to pseudo-code. If a 
triple produces a result, it is added to 
the temporary work stack. 

For the arithmetic triples +,-,*,/,**, 
prefix +, and prefix -, the operands are 
combined to give the base, scale, mode, and 
precision of the result. If conversion is 
necessary, an assignment triple, with the 
target and source types as operands, is 
inserted in the text. In-line pseudo-code 
is generated for all operators except ** 
and some complex type * and / operators. 
In these cases, library calling sequences 
are generated. An intermediate result is 
always produced and the triple is removed 
from the text. 

The operands of comparison triples GT, 
GE, equals, NE, LE, and LT are combined and 
converted as for the arithmetic triples. 
In-line pseudo-code is generated and the 
triple is removed from the text, unless 
both operands are string type, in which 
case a temporary is created. If the next 
triple is a conditional branch, a mask for 
branch-on-false is inserted. Otherwise, 
the result is a length 1 bit string. 

For the string triples CAT, AND, OR, 
NOT, and string comparisons, if an operand 
is zero, TMPD triples, containing the 
intermediate result from the top of the 
stack, are inserted in the text after the 
triple. The result is a CHARACTER or BIT 
string or a compare operator. 

When subscript triples appear, a symbol
ic register number is inserted in the tri
ple. The result contains the dictionary 
reference of the array and the symbolic 
register. 
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For function triples, a description of 
the workspace for the function result is 
inserted in the TMPD triples which follow 
the function triples. The function result 
is added to the intermediate stack. 

For add, multiply, and divide functions, 
the fUnction and argument triples are 
removed from the text. Arithmetic type 
in-line pseudo-code is generated, with 
modifications for the precision and scale 
factor, and the result is added to the 
intermediate stack. 

With pseudo-variable triples, a special 
marker is added to the intermediate result 
stack. 

other triples which may use an interme
diate result, are examined. If an operand 
is zero, two or three TMPD triples, con
taining the intermediate result from the 
top of the stack, are inserted in the text 
after the triple. If both operands are 
zero, the TMPDs for the second operand pre
cede those for the first operand. 

Phase LV 

Phase LV provides string handling facili
ties for the pseudo-code phases. 

It converts any type of data item to a 
CHARACTER or BIT string, and an assignment 
triple, with the target and source types 
used as the operands, is inserted in the 
text. 

A string dope vector description is pro
duced from a standard string description. 

Phase LX (LW, LY) 

Phase LX consists of three modules, LW, LX, 
and LY. Module LW acts as a pre-processor 
for LX and LY, moving constants into 
scratch storage prior to loading the 
string-handling modules. 

Phase LX scans the source text to con
vert string triples to pseudo-code. If a 
result is produced it is added to a stack 
of intermediate string results. 

For the comparison triples GT, GE, 
equals, NE, LE, AND LT, both operands are 
already string type. If one operand is 
zero, the operand is obtained from the 
associated TMPD triples. In-line pseudo
code is generated if the operands are 
aligned and are of known lengths less than 
or equal to 255 bytes; otherwise, library 
calling sequences are generated. The tri
ple and any TMPD triples are removed from 
the text. 

In the case of the string triples CAT, 
AND, OR, and NOT, the operands are con-
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verted to string type by phase LV. Zero 
operands are obtained from associated TMPD 
triples. In-line pseudo-code is generated 
when operands are aligned and are of known 
lengths less than or equal to 255 bytes. 
For the CAT operator, the first operand 
must be a multiple of 8 bits unless the 
strings involved are less than or equal to 
32 bits in length. In-line code is also 
generated for the following cases involving 
non-adjustable varying strings: 

1. Character string concatenation of 
varying strings with lengths less than 
256 bytes. 

2. Bit string operations for AND, OR, 
NOT, concatenation, and comparison 
where the strings are aligned and are 
less than 33 bits in length. 

Otherwise, library calling sequences are 
generated. The triple and any TMPD triples 
are removed from the text, and the string 
result is added to the intermediate result 
stack. 

For TMPD triples, if the intermediate 
result described by the TMPD triples is a 
string, a complete string description is 
moved from the top of the intermediate 
stack to the TMPD triples. If the TMPD 
triples do not describe a string, they are 
ignored. 

In-line code is generated for the BOOL 
functions AND, OR, and EXCLUSIVE OR, when 
the third argument is a character or bit 
string constant and the first and second 
arguments are aligned and of known lengths 
less than or equal to 255 bytes. Otherwise 
library calling sequences are generated. 
Subscript and function triples may produce 
intermediate string results. 

Phase MA 

Phase MA generates pseudo-code for both the 
in-line invocations of TRANSLATE and VERIFY 
and for the invocations which call a 
library routine. It is optional depending 
On the presence of the TRANSLATE or VERIFY 
function in the source program. 

Three kinds of tables are handled: 

1. Compile-time created Cup to three) 

2. Floating, initialized by in-line code 

3. Floating, initialized by library 
subroutine 

When three constant tables have been 
created at compile-time, any further occur
rence of this case, will cause the con
stants of both the second and third argu
ments to be handled via the library. 



Blocks which have RECURSIVE, TASK, or 
REENTRANT attributes will have their own 
table, otherwise one table will be used for 
many blocks. 

Phase ME 

Phase ME scans the text for pseudo-variable 
markers and multiple assignment markers. A 
stack of pseudo-variable descriptions is 
maintained, together with the left hand 
side descriptions of multiple assignments 
when they occur. Pseudo-code and triples 
are generated for pseudo-variables and the 
left hand side descriptions of multiple 
assignments are put out in the correct 
sequence. 

Phase MD 

Phase MD uses the SCAN routine to scan the 
text for ADDR and STRING built-in functions 
for which it generates in-line code. It 
appears before the normal function proces
sor phase and removes all trace of the in
line function. The general SCAN routine 
passes control when these functions are 
found. 

For all cases of ADDR the generated code 
establishes the start address of the argu
ment. If structure name arguments are pre
sent the structure chain is hashed for the 
first base-element. For array names the 
address of the first element is calculated. 

If the argument to the STRING function 
is contiguous in main storage, and its 
length is known at compile-time, an adjust
able string assignment is generated. 
Otherwise the library routines IHESTGA and 
IHESTGB are called to produce the conca
tenated length and to concatenate the ele
ments of the array or structure argument. 

Phase ME 

Phase ME identifies all invocations of the 
SUBSTR function and pseudo-variable, all 
UNSPEC, STATUS, and COMPLETION functions, 
and those invocations of the INDEX function 
which can be implemented in-line; and 
generates pseudo-code to perform these 
functions at object time. The scan of the 
text is conducted by the general SCAN rou
tine, and all trace of the invocations of 
these functions is removed before the nor
mal function processor phase is loaded. 
When the end-of-program marker is encoun
tered the terminating routine is entered. 

Phase MG 

Phase MG identifies functions which are to 
be coded in-line, and generates, in their 
place, the pseudo-code to perform the rele
vant function. This phase appears before 

the normal function processor phase and 
removes all trace of the in-line function. 

The scan of the text is conducted by the 
general SCAN routine, and control is handed 
to the present phase when one of the fol
lowing functions is found: 

ALLOCATION 
BIT 
CEIL 
CHAR 
COMPLEX 
CONJG 

FLOOR 
I MAG 
REAL 
TRUNC 

BINARY 
DECIMAL 
FIXED 
FLOAT 
PRECISION 

Control is also passed to this phase if 
ABS is found with real arguments. The 
arguments are collected, and the appropri
ate routine is entered to generate the 
pseudo-code. When the end-of-program mark
er is encountered the terminating routines 
are entered. 

Phase MI 

Phase MI identifies functions which are to 
be coded in-line, and generates. in their 
place, pseudo-code to perform the relevant 
function. This phase appears before the 
normal fUnction processor phase and removes 
all trace of the in-line function. 

The scan of the text is conducted by the 
general SCAN routine and control is handed 
to the present phase when one of the fol
lowing functions is found: 

MAX MOD 
MIN ROUND 

If the number of arguments to the MAX or 
MIN functions is greater than three, a 
library call is generated. 

Phase MK 

Phase MK identifies functions which are to 
be coded in-line, and generates, in their 
place, pseudo-code to perform the relevant 
function. This phase appears before the 
normal function processor phase and removes 
all trace of the in-line function. 

The scan of the text is conducted by the 
general SCAN routine, and control is passed 
to the present phase when one of the fol
lowing functions is found: 

DIM 
LBOUND 
LENGTH 

Phase ML 

HBOUND 
SIGN 
FREE 

Phase ML scans the source text for generic 
entry name arguments to procedure 
invoca tions. 

Section 2: Method of Operation 43 



Such entry names may be floating arith
metic built-in fUnctions or programmer
supplied procedures with the GENERIC attri
bute. When one is found, the correct gen
eric family member to be passed is selected 
by this phase, depending on the entry 
description of the invoked procedure. 

Phase MM 

Phase MM scans through the source text for 
procedure invocations by a CALL statement, 
or for procedure or library routine invoca
tions by a function reference. 

Procedure invocations are replaced by an 
external standard calling sequence, and 
library routine invocations are replaced by 
an external or internal standard calling 
sequence as appropriate (see Section 4). 

If a CALL is accompanied by a TASK, 
EVENT, or PRIORITY option, library module 
IHETSA is loaded rather than IHESA, and the 
parameter list is modified to include the 
addresses of the TASK and EVENT variables 
and the relative PRIORITY. 

Phase MP 

Phase MP reorders the BUY and SELL state
ments involved in obtaining Variable Data 
Areas (VDAs) for adjustable length strings 
or temporaries, which were created by Phase 
GK. On entering this phase, the BUY tri
ples precede the code compiled to evaluate 
the length of storage required for the VDA. 
This evaluation code is included between 
further BUYS and BUY triples, which them
selves are between the BUY triple being 
considered and its associated SELL triple. 
Phase MP extracts these sections of code 
and places them before the BUY triple of 
the adjustable string temporary. Since 
such BUY triples may be nested, the phase 
maintains a count to record the nesting 
status. 

Phase MS 

Phase MS scans the source text for 
references to subscripted array elements. 

If references are found, pseudo-code is 
generated to calculate the offset of the 
subscripted element in relation to the ori
gin of the array. If necessary, further 
pseudo-code is generated to check the sub
script range. 

Optimization of constant subscript eval
uation is carried out on arrays having sub
scripts which are integer constants, and 
for which the corresponding dope vector 
multipliers are constant. This applies to 
arrays with fixed-length elements. 
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Phase NA 

Phase NA generates pseudo-code for the fol
lowing triples: 

For PROCEDURE' and BEGIN' triples a 
Library call is generated to the FREEDSA 
routine. 

For RETURN triples a library call is 
generated, unless a value is to be returned 
as the result of a function invocation, in 
Which case code is first generated to 
assign the result to the target field, and 
then the library call is made. If the 
function may return the result as more than 
one data type, a switch would have been set 
at the entry point to the function, and the 
RETURN statement would test the switch 
value, so that the data type appropriate to 
the entry point is returned. 

GOTO triples either will be invalid 
branches detected by Phase FI, in which 
case they will be deleted, or they will be 
branches to statement label constants in 
the same PROCEDURE or BEGIN block. In this 
case, they will be compiled as one
instruction branches. 

GOLN triples are compiled into one
instruction branches to the compiler label 
number in operand 2 of the triple. 

A GOOB (GO Out of Block) triple is a 
branch to a label variable, possibly sub
scripted, or to a label in a higher block 
than the current one (a branch to a lower 
block is invalid). A call is generated to 
a library epilogue routine, pointing at a 
double-word slot containing the address of 
the label and the Pseudo-Register Vector 
(PRV) offset (for a label constant), or the 
invocation count (for a label variable). 

STOP and EXIT statements are implemented 
simply by invocation of the appropriate 
library routine. 

For IF triples, if the second operand is 
an identifier, or the result of an expres
sion which is not a comparison, code is 
generated to convert it to a BIT string, if 
necessary. This BIT string is compared to 
zero, either in-line, or by a call to the 
library. 

The second operand may be a mask which 
will have been inserted by the expression 
evaluation phase as a result of the com
parison specified in the IF statement. 
This mask is put into a generated instruc
tion to branch if the condition is not 
satisfied, i.e., either to the ELSE clause 
or to the next statement. 



For ON triples, code is generated to set 
flag bits and update the ON-unit address in 
the double-word ON slot in the DSA. 

For SIGNAL arithmetic condition triples, 
in-line code is generated to simulate the 
condition. For all other conditions, a 
library error routine is called. 

REVERT triples generate code to set flag 
bits in the double-word ON slot in the DSA. 

Phase NG 

Phase NG generates the calling sequences to 
the library for DELAY and DISPLAY and WAIT 
statements. 

It generates code to call the library 
routines which handle ALLOCATE and FREE 
statements whose arguments are BASED 
variables. 

For DELAY statements, the argument has 
to be a fixed binary integer, and, if 
necessary, code is generated for 
conversion. 

For DISPLAY statements, the message must 
be a CHARACTER string, or, if necessary, 
converted to one. A parameter list is 
built up to pass to the library. 

For WAIT statements, the parameter list 
is built up in workspace. It consists of 
the address of the scalar expression (con
verted to a fixed binary integer), followed 
by the addresses of the event-names that 
appear in each WAIT statement. If the sca
lar expression option does not appear, the 
address of the total number of event-names 
is used. 

For the tasking option WAIT, whose argu
ment is an EVENT array, the phase makes a 
4-byte entry in the parameter list, con
taining the number of dimensions involved, 
and the addresS of the EVENT array dope 
Vector. If the WAIT statement contains an 
EVENT array and no scalar expression, the 
first byte of the parameter list is set to 
X'FF' • 

For ALLOCATE and FREE statements, with 
based variables as arguments, a parameter 
list is built in workspace before a call is 
made to one of the entry points to IHEWLSP. 
The parameter list is an a-byte RDV fol
lowed by the address of the AREA variable 
from the IN option if present. 

For ALLOCATE, the pointer-variable in 
the SET option is given the value returned 
by IHEWLSP. 

Phase NJ 

Phase NJ and its supporting block, NK, gen
erate the calling sequences to the library 
module for the RECORD-oriented input/output 
statements: DELETE, LOCATE, READ, REWRITE, 
UNLOCK, and WRITE. 

For each of these calls, the information 
contained in the options of the source 
statement is passed by a parameter list, 
constructed as follows: 

:2-

2 

3 

'+ 

DC A (DCLCB) 
DC A(RDVICOUNT~IPNTR2ISDV3)IO 
DC A(EVENTILABEL'+) 10 
DC A(SDV.KEYTOISDV.KEYFROMISDV.KEY) 10 
DC A (REQUEST_CODES) 

expr in IGNORE (expr) 
pntr in READ SET Cpntr) 
SDV of varying string in READ INTO 

(varying string) 
compiler label as result of LOCATE 

REQUEST_CODES is a full-word containing 
four control bytes with the following 
meanings: 

Byte 0 Operation code 
00 READ 
04 WRITE 
08 REWRITE 
OC DELETE 
10 LOCATE 
14 UNLOCK 

Byte 1 Group 1 options code 
00 SET 
04 IGNORE 
08 INTO I FROM 

Byte 2 Group 2 options code 
04 KEYTO 
08 NOLDCK 

Byte 3 Group 3 options code 
04 VARY INTO 
08 VARY KEYTO 
OC BOTH 

Note that null arguments in the parame
ter list or REQUEST_CODES are indicated by 
zeros. 

Both the parameter list and the REQUEST-
CODES word are constructed in STATIC 

storage. However, if the argument of any 
of the options refers to AUTOMATIC, CON
TROLLED, or BASED storage, the parameter 
list is moved to the workspace storage for 
the statement; the argument is then pro
vided just before the library call is made. 

In the case of the LOCATE statement, the 
phase is responsible for generating code to 
set the pointer variable with the pointer 
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value returned in the first word of the RDV 
by the library. If the BASED variable was 
a structure with a REFER oFtion in an 
extent definition, it is also responsible 
for generating code to initialize the 
extent variable named in the REFER option. 

The DCLeB parameter is taken from the 
FILE option of the statement; the FILE 
option must be either a file constant or 
file parameter. 

The record dope vector (RDV) is assumed 
to have been constructed by earlier phases, 
except in the case of CONTROLLED or BASED 
variables or CONTROLLED or BASED aggre
gates, when the procedure is as follows: 

1. For CONTROLLED or BASED aggregates, 
Phase NJ creates a library call to 
IHESTRA, passing the following argu
ments through registers: 

2. 

Register 1 
Register 2 
Register 3 

A CD. V) 
ACDVD) 
A (RESULT.RDV.SLOT) 

For CONTROLLED or BASED strings, the 
phase generates code to construct the 
RDV in the workspace storage of the 
statement, using the dope vector of 
the string. 

The IGNORE expression is taken from the 
IGNORE option of the statement and if 
necessary, converted to an integer. 

The EVENT scalar is taken from the EVENT 
option of the statement. 

The KEYTO SDV is derived from the KEYTO 
option of a READ statement. 

The KEY SDV and KEYFROM SDV are derived 
from their respective options. If neces
sary, they are converted to character 
strings. 

The PNTR is taken from the SET triple of 
the statement or from the BASED variable of 
the LOCATE triple if no SET triple appears. 

Phase NM 

Phase NM generates the calling sequences to 
the library modules for OPEN, CLOSE, GET, 
and PUT statements. 

For OPEN and CLOSE statements, a parame
ter list is constructed from the options 
given. The options are first checked for 
validity with respect to multiple specifi
cations. The arguments on the options are 
checked and converted, if necessary, to the 
correct data type. If no file is specified 
in an OPEN or CLOSE statement, it is 
ignored. The parameter lists are as 
follows: 
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OPEN DC A (DCLCB) 

DC A(OCB) 

DC A(TITLE.SDV) 

DC A (IDENT. SDV) 

DC A (IDENT. DED) 

DC A (KEYLENGTH) 

DC A (LINESIZE) 

DC A(PAGESIZE) 

CLOSE DC ACDCLCB) 

DC A (IDENT . SDV) 

DC A(IDENT.DED) 

Null arguments are indicated by zero 
address constants. 

For GET and PUT statements, the library 
call is in three parts. The initializa
tion, data transmission (Phase NU), and the 
termination. The initialization call 
requires a parameter list to be constructed 
from the given options. The options are 
checked for legal combinations and the 
arguments examined. 

The parameter list when a file is speci
fied is : 

DC A (DCLCB) 

DC A(next statement) 

DC A(binary integer) if SKIP or 
LINE is given. 

For GET and PUT STRING, the argument to 
STRING is checked, and the parameter list 
formed is: 

DC A(SDV of string argument) 

DC A{DED of string argument) 

The termination library call has no 
parameters. As for the initialization, the 
routine used depends on the options given 
in the statement. 

Phase NT 

This phase, which is a preprocessor for 
Phase NU, has two functions: 

1. Initialization of a block of scratch 
storage for use by Phase NU 

2. Setting up of INCLUDE matrix and 
library routine entries for edit-



directed, STREAM-oriented I/O 
statements 

The phase contains all pseudo-code skel
etons used by Phase NU. 4096 bytes of 
scratch storage are obtained and the 
pseudo-code skeletons are copied into it. 
The address of the scratch area is then 
passed to Phase NU. 

If a flag has been passed from Phase NM, 
indicating the presence of edit-directed 
I/O, a scan of the text is performed. Data 
and format list items encountered during 
the scan are associated as far as possible, 
and a sufficient set of library modules are 
identified for the edit-directed transmis
sion specified in the program. The INCLUDE 
matrix is updated and dictionary entries 
are made for the required library format
director routines. 

Phase NU 

Data/format lists in I/O statements produce 
an internal library calling sequence (see 
Section 4) for each data item and format 
item pair, using registers to point at the 
data item, the data item DED, and the FED 
for the format item. 

Iterations of data items, as in array 
input or output, and of format items, are 
achieved by making DO loops out of the 
iterations. 

The data items are transmitted serially, 
with program flow going from an item in the 
data list, to the corresponding format item 
and then to the relevant library I/O 
module. On return from the library module, 
control goes to the code for the next data 
item or, in the case of repeated data 
items, to another iteration of the DO lOOp. 

Remote format statements are executed in 
a similar way. After the R format item is 
met, control is passed directly from the 
data list to the format statement until the 
end of the format statement. Control then 
returns to the item in the in-line format 
code of the EDIT statement following the 
appropriate remote format item. However, 
if no format elements remain but some data 
list elements are still present, control is 
passed back to the beginning of the format 
statement. 

An R format item referring to a label 
which is not attached to a format statement 
will cause an object time error condition 
to be raised, and the execution to 
terminate. 

Phase OB 

Phase OB scans through the text for compil
er functions and compiler pseudo-variables 

(see Section 4). When a compiler function 
is found, pseudo-code is generated to 
access the operands of the compiler func
tions (e.g., string length, array bound), 
and to place the operand in the location 
specified by the TMPD following the func
tion. Assignments to compiler pseudo
variables are treated in reverse; the 
result from the TMPD following the assign
ment is stored in the array bound or string 
dope vector slot specified in the compiler 
pseudo-variable. 

Phase OB also scans the text for BUY, 
SELL, and BUY ASSIGN statements. The tem
porary operands of these statements are 
examined, and if they are CAD or short 
fixed-length strings, they are allocated 
the next available workspace offset, and 
the BUY and corresponding SELL statements 
are removed from the text. 

Phase OD 

This phase contains the translate and test 
table used by SCAN, and other tables and 
constants for phase OE. A block of scratch 
storage is obtained into which the tables, 
routines, and constants are moved. A 
pointer to the beginning of this area is 
passed to OE in a register. 

Phase OE 

Phase OE translates the following triples 
into pseudo-code: 

• Assignment 

• Multiple source assignment 

• Multiple target assignment 

• ALLOCATE, FREE, BUY, and SELL 

• Special assignment 

In-line code is generated for the fol
lowing types of ASSIGNMENT triples: 

1. Floating-point to floating-point 

2. Fixed binary to fixed binary 

3. Fixed decimal to fixed decimal 

4. Numeric field to numeric field, if the 
pictures given for the operands are 
identical 

5. CHARACTER string to CHARACTER string, 
if the operands are fixed length and 
not more than 256 characters 

6. BIT string to BIT string, if the 
operands are aligned and not more than 
2040 bits 
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7. Label to label 

8. File constant to file parameter 

9. POINTER/OFFSET to POINTER/OFFSET 

10. FIXED CHARACTER string to VARYING 
CHARACTER string and VARYING CHARACTER 
string to VARYING CHARACTER string 
provided that: 

• The length of the source operand is 
not greater than 256 bytes 

• The length of the target string is 
not greater than 256 bytes, if the 
maximum length of the source string 
is not known. 

• For FIXED CHARACTER string to VARY
ING CHARACTER string the length of 
the FIXED string is not greater than 
256 bytes. 

Library calling sequences are compiled 
for those cases of CHARACTER string to 
CHARACTER string and BIT string to BIT 
string codes not compiled in-line. 

After checking both AREA operands, AREA 
assignments are performed bf the library. 

All other assignment triples are trans
lated into the CONV pseudo-code macro. 

If the source operand is a constant, the 
type of the target operand is inserted in 
the constant dictionary entry, for proces
Sing by the constant conversion phase, and 
the assignment is translated assuming the 
target type. 

MULTIPLE ASSIGNMENT triples produce the 
same code as for single assignment, except 
that the registers used by the operand con
cerned must not be changed or dropped. 

Library calling sequences are generated 
for ALLOCATE, FREE, BUY, and SELL triples, 
and pseudo-code markers are left in the 
text for insertion of code by Phase QF. 

With SPECIAL ASSIGNMENT triples, if the 
target is a varying or adjustable string, 
storage is obtained if the target is AUTO
MATIC, or allocated if the target is CON
TROLLED. The assignment is then 
translated. 

Phase OG (OL) 

Phase OG converts to pseudo-code all state
ment numbers, statement labels, PROCEDURE, 
BEGIN, PROCEDURE', BEGIN', and end-of
program triples. 

The CONVERT pseudo-code macro 1s 
examined in conjunction with the OPTIMIZA-
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TION parameter and pseudo-code is generated 
in one of three forms: 

1. code to call the library conversion 
package 

2. Code to perform the conversion 
-in-line" 

3. A modified CONV macro which is passed 
to phase OM or OP for processing. 
In-line conversion phases which are 
not required (OM and/or OP) are marked 
unwanted. 

IGN pseudo-code items and JMP triples 
are removed. The amount of temporary work
ing space required by each block of program 
is calculated and placed in the workspace 
dictionary entry (see Section 4). 

The format of the text is converted so 
that a pseudo-code item does not span 
blocks. 

The INCLUDE card matrix is formed for 
all the conversion modules required. 

Phase OM 

Phase OM is called when either optimization 
levels 00 or 01 are specified. This phase 
scans the pseudo-code for the CNVC macros, 
which phase OG has placed into the text as 
28-byte entries containing a transfer vec
tor to select the appropriate conversion 
routine within OM, and replaces any such 
macros with in-line code. 

The conversions inserted by phase OM are 
controlled by phase OG. When OPT=O, cer
tain of the simpler FIXED DEC to PICTURE, 
PICTURE to FIXED DEC, and FIXED DEC to 
FIXED BIN conversions are passed to OM. 
When OPT=l, the remainder of the feasible 
FIXED DEC to or from PICTURE and FIXED DEC 
to FIXED BIN conversions are passed to OM 
together with FIXED DEC to CHAR 
conversions. 

Certain FIXED DEC to PICTURE conver
sions, which phase OG cannot itself effi
Ciently detect to be uneconomic when per
formed in-line, are recognized by phase OM, 
which inserts the calls to the appropriate 
library routines. 

Phase OP 

Phase OP generates in-line code to perform 
BINARY to BIT string, BIT string to BINARY, 
and FLOAT to FIXED BINARY conversions. 

Phase OS 

Phase OS scans through the constant chain 
in the dictionary and converts the con
stants to the required internal form. 



These are then stored in a constants pool, 
and the offset of each constant from the 
start of the pool is saved in the dic
tionary entry for that constant. 

To permit the correct alignment of the 
constant pool, three scans are made of the 
constant chain; first to convert all double 
word constants, secondly to convert all 
single word constants, and thirdly to con
vert all unaligned constants. 

In the first two scans only one pool 
entry is made for constants having the same 
internal form and value. 

A fourth scan is made of the constant 
chain and all constants required to ini
tialize static are converted, but instead 
of inserting these constants in the con
stant pool, they are moved into special 
dictionary entries constructed by Phase LB. 

STORAGE ALLOCATION LOGICAL PHASE 

The storage allocation phase ensures that 
every item requiring storage in a PLII 
object program obtains a unique location of 
the correct size, located on the correct 
boundary. Items requiring storage include 
PLII source program variables, dope vec
tors, dope vector skel~tons, temporary 
variables, work areas, data descriptors, 
symbol tables, addressing slots, register 
save areas, flag areas, etc. Storage loca
tions are allocated to items in order of 
descending alignment requirement to avoid 
wasting storage by padding to the required 
alignment. 

The storage allocation phase is also 
responsible for generating prologues. In 
generating the prologues, expressions which 
determine size of variables, code generated 
by the aggregates phase to initialize dope 
vectors, and code generated by the initial 
values phase, must be extracted and placed 
in the correct sequence in the text. Also, 
when a variable depends for its size or 
initial value upon another variable, the 
requests for dynamic storage must be 
arranged so that the dependant variable 
obtains its storage after the variables 
upon which it depends. 

Since all AUTOMATIC and CONTROLLED 
storage is obtained dynamically at object 
time, the storage Allocation Phase 
generates code to relocate dope vectors 
when the allocated storage address is 
known. 

Phase PA 

The purpose of phase PA is to determine the 
eligibility of the automatic chains of any 
block for STATIC DSAs. Any chain not so 

far found to be ineligible for a STATIC DSA 
is scanned to determine the DSA size. 
STATIC DSAs are generated for any chains of 
less than 512 bytes. 

Dictionary entries are generated for 
STATIC DSAs. This phase also acts as a 
spill area for routines used in phases PD 
and PH. 

Phase PD 

Phase PD is the first STATIC storage allo
cation phase. It scans the text, and for 
every second file statement encountered 
sets up a pointer in the associated dic
tionary which points to the second file 
statement. It then sorts the STATIC chain 
so that the dictionary entries occur in the 
order in which the storage for their items 
will be allocated. 

Storage is allocated for simple non
structured, non-external variables, RDVs, 
DEDs, SAVE/RESTORE entries, and the BCD of 
entry labels and label constants. storage 
is also allocated for dope vectors for all 
items in the STATIC chain requiring them, 
with the exception of EXTERNAL items. A 
full word address slot is allocated in 
STATIC for each STATIC DSA. 

The external section of the sorted 
STATIC chain is scanned and a 4-byte 
addressing slot is allocated for each entry 
label, label constant, external (entry type 
4) entry, built-in function, or EXTERNAL 
item. For each EXTERNAL item the size of 
the external control section is calculated 
and stored in the dictionary entry. 

The constants chain is scanned and the 
offsets of the storage and dope vectors for 
constants in the constants pool are 
relocated. 

The current size of the STATIC INTERNAL 
control section is computed and the result 
is passed via the communications region to 
the next phase. 

Phase PH 

Phase PH is the second STATIC storage allo
cation phase. It scans the AUTOMATIC chain 
and CONTROLLED chain for all items requir
ing a dope vector. 

For each such item a skeleton dope vec
tor dictionary entry is generated in the 
STATIC chain (see Section 4). This dic
tionary entry contains a bit pattern equal 
in length to that of the dope vector and 
containing all those values which are known 
at compilation time. In particular, it 
contains as much of the relative virtual 
origin as is known at compilation time, the 
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constant bounds and string lengths, and the 
constant multipliers. 

Skeleton dOfe vectors are not put into 
the STATIC chain for AUTOMATIC variables in 
any block whose DSA is in STATIC, except 
when the variable dimensions bit is set to 
one. 

If the item is dynamically DEFINED, then 
the dope vector is preceded by one extra 
four-byte slot. (In the case of structures 
there is one extra slot for each element of 
the structure.) If the item is a dynamic 
temporary (temporary type 2) or a CON
TROLLED scalar string, the virtual origin 
slot is relocated by the length of the dope 
vector. 

In all cases the skeleton dope vector 
dictionary entry is pointed at by the dic
tionary entry of the associated item. 

The sorted STATIC chain is scanned from 
the first skeleton argument list entry. 
For each such entry, space is allocated in 
the STATIC INTERNAL control section accord
ing to the assembled length of the argument 
list. The offset of each skeleton argument 
list is stored in the OFFSETl slot of the 
dictionary entry. 

RDV and DVD entries are found on this 
same scan of the STATIC chain. RDV entries 
are allocated eight bytes; DVD entries are 
allocated the specified length. 

A scan is made of the section of the 
STATIC chain containing STATIC INTERNAL 
arrays. Storage is allocated for each 
array according to its size (computed by 
Phase JK) and the offset of the relative 
virtual origin is relocated to the start of 
the STATIC INTERNAL control section. If 
the array is of the VARYING type and it 
needs a dope vector, then storage is allo
cated for the secondary dope vector. The 
number of elements is calculated for INI
TIAL arrays and stored in the associated 
INITIAL dictionary entry. 

The section of the STATIC chain contain
ing STATIC INTERNAL structures is scanned. 
Storage is allocated for each structure 
according to the size of the structure 
(computed by Phase JK), and this storage is 
placed on the correct boundary on informa
tion supplied by Phase JK. The structure 
member chain for each structure is scanned 
and the relative offset of each member is 
relocated to the start of the STATIC 
INTERNAL control section. Further, on the 
structure member scan, secondary dope vec
tors are allocated when required, and the 
number of elements is calculated for INI
TIAL arrays. 
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Phase PL 

Phase PL scans the STATIC, AUTOMATIC, CON
TROLLED, structure, and PROCEDURE block 
chains for variables which require storage 
for their symbol tables and/or data element 
descriptors. 

When a variable is found which requires 
a symbol table, the variable is joined onto 
the chain of symbol variables for the par
ticular block. A symbol table dictionary 
entry is created for the variable (see Sec
tion 4), and a chain is set up to and from 
the dictionary entry for the variable. The 
new dictionary entry is joined onto the 
STATIC chain. 

The size of the symbol table is calcu
lated, and its offset from the start of the 
STATIC control section is stored in the 
symbol table dictionary entry. Throughout 
the allocation of STATIC storage a location 
counter is maintained to contain the next 
free location in STATIC; this counter is 
increased appropriately. 

All symbol variables require a DED and a 
branch is taken to the routine which allo
cates them. 

When a variable is found which requires 
a DED, it is determined whether or not the 
CED describes a standard type: there are 
eight standard types, which consist of the 
different kinds of real coded arithmetic 
data that can be obtained by the combina
tion of the attributes FIXED/FLOAT, BINARY/ 
DECIMAL, LONG/SHORT (default precisions 
only). 

If the DED is of a standard type, a 
check is made for an identical DED that may 
have already been encountered, so that 
there will be only one allocation of 
storage for anyone type of standard DED. 
If the DED is not of a standard type, it is 
allocated storage of its own. 

If the variable does not already have a 
symbol table dictionary entry (which con
tains space for DED information), a DED 
dictionary entry is constructed, and the 
offset of the DED in the STATIC control 
section is stored in it. A pointer in the 
new entry in the dictionary entry for the 
variable is also set up. 

When all data element descriptors and 
symbol tables in the compilation have been 
processed, all STATIC storage has been 
allocated and the total size of the STATIC 
control section is placed in a slot in the 
communications region. 
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Phase PP (PO) 

Phase PP extracts all ON condition entries 
and places them at the head of the AUTOMAT
IC chain. It then extracts all temporary 
variable dictionary entries from the AUTO
MATIC chain and places them in the zone 
following the ON conditions in the chain. 

All dictionary entries which are totally 
independent of any other variable are 
extracted, and also placed in the zone fol
lowing the ON conditions. 

The phase then extracts all dictionary 
entries which depend upon some other vari
able in containing blocks or in the zones 
already extracted, and places them in the 
next following zone. Dependency includes 
expressions for string lengths, expressions 
for array bounds, expressions for INITIAL 
iteration factors, and defined dependen
cies. This is repeated recursively until 
the end of the chain. If some variable 
depends upon itself, a warning message is 
issued. 

A special zone delimiter dictionary 
entry is inserted between each zone in the 
AUTOMATIC chain (see Section 4). A code
byte is initialized in the delimiter to 
indicate to Phases PT and QF whether its 
following zone contains any variables which 
require storage (i.e., it does not consist 
entirely of DEFINED items, which do not 
require storage), and whether or not the 
following zone contains any arrays of VARY
ING str ings. 

Phase PT 

Phase PT allocates AUTOMATIC storage, scans 
the CONTROLLED chain, and determines the 
size of the largest dope vector. It scans 
the entry type 1 chain, and for each PROCE
DURE block or BEGIN block it allocates 
storage for a DSA and compiles code to ini
tialize the DSA. 

A two-word slot in the DSA is allocated 
for each ON condition in the block, and 
code is compiled to initialize the slot. 
Space for the addressing vector and work
space in the DSA is also allocated. 

Two words are allowed for tasking infor
mation in the DSA if the TASK option is on 
the external PROCEDURE of the compilation. 

The AUTOMATIC chain is scanned and dope 
vectors are allocated for the items requir
ing them. Code is compiled to copy the 
skeleton dope vector, and to relocate the 
address in the dope vector. 

Where there is a block with its DSA in 
STATIC, dope vector initialization is not 
performed for the variables in the first 

region of the AUTOMATIC chain. Address 
slots in dope vectors for variables in the 
remainder of the chain are relocated. 

Storage is allocated for addressing tem
poraries type 2 and for addressing con
trolled variables, and for the parameters 
chained to the entry type 1. 

The first region of the AUTOMATIC chain 
is scanned and storage allocated for double 
preciSion variables, single precision 
variables, halfword binary variables, 
CHARACTER strings, and BIT strings, in that 
order. 

The first region of the AUTOMATIC chain 
is scanned and storage allocated for 
arrays, relocating the virtual origin. For 
arrays of strings with the VARYING attri
bute, the secondary dope vector is also 
allocated and code is compiled to initial
ize the secondary dope vector. correctly 
aligned storage is allocated for struc
tures. If a structure contains any arrays 
of strings with the VARYING attribute, the 
storage for the secondary dope vector is 
allocated at the end of the structure. 

A pointer is set up in the AUTOMATIC 
chain delimiter to the second file state
ment which has been created. 

The remaining regions of the AUTOMATIC 
chain are scanned and code is compiled to 
obtain a Variable Data Area (VDA) for each 
region. Code is compiled to copy the skel
etons into the dope vectors and to relocate 
the addresses in the dope vectors. During 
this pass, any DEFINED items which are to 
be addressed directly have the storage off
set and the storage class copied from the 
data item specified as the base identifier. 

Phase QF 

Phase QF, which constructs prologues, scans 
that text which is in pseudo-code form at 
this time with end-of-text block markers 
inserted. 

When a statement label pseudo-code item 
is found, it is analyzed and one of three 
things happens: 

1. The item is saved if it relates to a 
PROCEDURE statement 

2. The item is omitted if it relates to a 
BEGIN or ON block 

3. The item is passed if it relates to 
neither of the first two conditions. 

When a BEGIN statement is found, a stan
dard prologue of simple form is generated, 
and code is inserted from second file sta
tements (if there are any) to get the DSA, 
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either dynamically, or in the case of elig
ible bottom-level blocks, by using the sup
plementary LWS made available at initiali
zation time. Code is also inserted to ini
tialize the DSA and to allocate and ini
tialize any VDAs. 

When a PROCEDURE statement is found, it 
is first determined whether it heads an ON 
block or a PROCEDURE block. If it is an ON 
block, a standard prologue (similar to that 
for a BEGIN block) is generated. If it is 
a PROCEDURE block, a specialized prologue 
is generated. This takes account of the 
manner of getting the DSA, the number of 
entry points, the number of entry labels on 
a given entry point, the number of parame
ters on each entry point, and whether the 
PROCEDURE is a function. 

Prologue code is generated for AUTOMATIC 
scalar TASK, EVENT or AREA variables, in 
order to perform the initialization 
required when these variables are 
allocated. 

The code generated by the prologue con
struction phase is partly in pseudo-code 
and partly in machine code. The machine 
code (which is delimited by special pseudo
code items) has the same form as the code 
produced by the Register Allocation Phase 
(see Section 4). 

DSA optimization is performed under cer
tain conditions (see Appendix D). 

At the end of the prologue, the state
ment label item saved earlier is inserted 
to mark the apparent entry point. Code is 
produced to effect linkage to BEGIN blocks 
in such a way that general register 15 con
tains the address of the entry point, and 
general register 14 contains the address of 
the byte beyond the BEGIN epilogue. 

At the end of the text, any text blocks 
that are not needed are freed, and control 
is passed to the next phase. 

Phase QJ 

Phase QJ scans the text for ALLOCATE, FREE, 
and BUY statements. 

On finding an ALLOCATE statement, a rou
tine is called which does a 'look ahead' 
for initialization statements associated 
with the allocated variable, e.g., adjust
able array bounds or adjustable string 
lengths. and places the text references of 
each statement in the dictionary entry 
associated with each statement. 

If the allocated item has a dope vector, 
code is generated to move the skeleton dope 
vector generated by Phase PH into a block 
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of workspace in the DBA of the current 
block. 

Any adjustable bound expressions or 
string length expressions are then 
extracted from the text references, and the 
expressions are placed in-line in the text. 

Any information required from previous 
allocations (specified by * in the ALLOCATE 
statement) is extracted from the previous 
allocation, and copied into the workspace. 

Code generated by Phase JK to initialize 
multipliers, etc., is extracted and placed 
in-line, after first loading the variable 
storage accumulator with the dope vector 
size. Phase JK generates code to increment 
the accumulator register by the size of the 
item. 

If the item has no adjustable parame
ters, code is generated to increment the 
accumulator by the size calculated at com
pilation time. If this size is greater 
than 4,096, Phase JK generates a constant 
dictionary entry, which is used in this 
code. 

If the item has any arrays of varying 
strings, the size of the array string dope 
vector is added to a second accumulator 
register. Code is generated to add the two 
accumulators into the second one, which is 
a parameter to a library routine. A rou
tine is then called which extracts the 
library call inserted by pseudo-code and 
places it in-line in the text. 

Code is inserted after the library call 
to initialize the dope vector in workspace 
to point to the allocated storage. Code is 
generated to transfer the dope vector from 
the workspace to the allocated storage. 

The code generated by phase JK to ini
tialize arrays of varying strings, tasks, 
events, and areas is then inserted in the 
output stream. 

Any initial value statements associated 
wi th the ALLOCATE statement are extracted 
and placed in-line. The initialization 
statements are then skipped, and the scan 
continues. The last two steps are also 
performed for LOCATE (based variable) and 
ALLOCATE Cbased variable) statements. 
Action for a BUY statement is similar to an 
ALLOCATE statement, with the following 
exceptions : 

1. Bound and string length code is 'in
line, bracketed between BUYS and BUY 
statements - there is therefore no 
look ahead 

2. There is no initial value code asso
ciated with temporaries 



3. A slot in the DSA is updated with the 
pointer to the allocated storage for a 
temporary. 

The action on encountering a FREE state
ment is to generate code to load a parame
ter register with the pointer to the allo
cated storage for the FREE VDA Library call 
inserted by the pseudo-code. 

Phase QU 

Phase QU scans the pseudo-code text in 
search of instructions which have misa
ligned operands. (A misaligned operand has 
the UNALIGNED attribute and is not aligned 
on the boundary appropriate to its data 
type). When such an instruction is found, 
QU inserts a move character (MVC) instruc
tion in the pseudo-code text to move the 
operand to or from an aligned workspace 
area, and substitutes the address of this 
workspace for the operand address in the 
original instruction. If the address of a 
misaligned operand is loaded into a regis
ter, a note is made of that register. QU 
thereafter treats the instructions which 
refer to it as if they referred to the 
operand itself, by inserting a move 
character instruction, and substituting the 
workspace address for the reference in the 
instruction. 

In handling misaligned operands, phase 
QU uses storage beginning at offset 32 from 
register 9 for its workspace. 

Whenever a load address (LA) instruction 
is found which lies within the calling 
sequence of a library routine and which 
loads the address of a misaligned argument 
of that routine, an aligned workspace 
address is substituted in the instruction, 
and the requisite move character instruc
tion is stacked. It is not inserted in the 
output text until the instruction is 
encountered that loads register 15 prior to 
the exit to the library routine, or in the 
case of EDIT-directed I/O routines, until 
the appropriate branch-and-link (BALR) 
instruction is encountered. The stacked 
move character instruction is inserted into 
the output before the exit to the routine 
if the argument in question is an input 
argument to the routine, and after the 
return from the routine if it is an output 
argument. 

Whenever a fixed binary temporary of 
precision < 16 is encountered in the text, 
the dictionary is checked to see if this is 
a member of an argument list (phase GP will 
have set bit). If it is, the instructions 
referring to it are altered to halfword. 
The displacement in any Load Address refer
ring to the temporary is incremented by 2. 

References to halfword binary items are 
replaced by halfword instructions where 
PL/I permits. Where possible and desir
able, fullword instructions are used to 
perform calculations, and only LH/STH 
instructions used to access storage. 

Fullword conversion is inserted into the 
library calls marked by phases LS and NG. 

In handling halfword binary items, phase 
QU uses 4 bytes, beginning at offset 0 from 
register 9, for workspace. 

Phase QX 

Phase QX is the 'AGGREGATE LENGTH TABLE' 
printing phase. It is entered only if the 
ATR (attribute list) or XREF (cross 
reference list) options are specified. It 
scans the STATIC, AUTOMATIC, CONTROLLED and 
COBOL chains, and, for each major structure 
or non-structured array that is found, an 
entry is printed in the AGGREGATE length 
table. 

An AGGREGATE LENGTH TABLE entry consists 
of the source program DECLARE statement 
number, the identifier and the length (in 
bytes) of the aggregate. In the case of a 
CONTROLLED non-BASED aggregate no entry is 
printed for the DECLARE statement, but an 
entry is printed for each ALLOCATE for the 
aggregate, the source program ALLOCATE 
statement number being printed in the 
'statement number' column. 

Where the length of an aggregate is not 
known at compilation the word -ADJUSTABLE" 
is printed in the 'length in bytes' column 
of the entry for that aggregate. If an 
aggregate is dynamically defined, the word 
"DEFINED" appears in that column. An entry 
for a COBOL mapped structure (i.e., a 
structure which a COBOL record is read into 
or written from), has the word ·(COBOL)· 
appended, but such an entry will appear 
only if the structure does not consist 
entirely of one of the following: 

• doubleword data 

• fullword data 

• halfword binary data 

• character string data 

• aligned bit string data 

• a mixture of character string and 
aligned bit string data 

If a COBOL entry does appear, it is 
additional to the entry for the PL/I mapped 
version of the structure. 
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Before printing begins the aggregate 
length table entries are sorted so that the 
identifiers appear in collating sequence 
order. 

REGISTER ALLOCATION LOGICAL PHASE 

The register allocation phase inserts into 
the text the appropriate addressing 
mechanisms for all types of storage, and to 
allocate physical general registers where 
symbolic registers are specified or 
required as base registers. 

This phase comprises two physical 
phases, each with a specific function. The 
first, Phase RA, processes the addressing 
mechanisms, while the second phase, Phase 
RF, allocates the physical registers. 

An additional phase RD is called in 
between RA and RF when the optimization 
option is 2 or greater. This phase 
attempts to optimize the storing and load
ing of registers in use over compiler 
generated branches. 

Phase RA (RB,RC) 

Phase RA scans the text for dictionary 
references, the beginnings and ends of PRO
CEDURE and BEGIN blocks, and the starting 
points of the original PL/I statements. 

A dictionary reference, when found, is 
decoded into a word-aligned dictionary 
address and a code. These are used to 
determine what is being referenced. The 
corresponding object time address as an 
offset and base is then calculated. 

If the address required has an offset 
less than 4,096 and a base which is either 
an AUTOMATIC or STATIC data pointer, no 
extra instructions are generated. If this 
is not so, extra instructions are inserted 
in the text stream to calculate the 
required address. The calculation of this 
address is broken down into logical steps 
in a 'step table.' On completion, the 
table is scanned backwards to determine 
whether an intermediate result has been 
previously calculated. The steps which 
have not been previously calculated are 
then assembled into the pseudo-code. 

The compiled code is added either to the 
output stream or to a separate file. The 
code in the separate file is terminated by 
a store instruction to save the calculated 
address. The extra "insertion file" is 
placed in the prologue of the relevant 
block by the next phase. Instructions are 
stored in-line if the referenced item is 
CONTROLLED, if it is a parameter, if fewer 
instructions are required to recalculate 
the base rather than load the stored 

54 

address, or if the reference itself is in 
the prologue. 

If no addressing code is generated, a 
special item is put in text to tell phase 
RF what base to use. 

All relevant information for PROCEDURE 
and BEGIN blocks is stacked and unstacked 
at the start and end of the blocks 
respectively. 

At the start of PL/I statements, code is 
compiled to keep the required PREFIX ON 
slots in the Dynamic Storage Area updated. 
On meeting the pseudo-code error marker, 
the calling sequence to the library error 
package is generated, and the error marker 
removed. 

If the STMT option has been specified, 
code is generated at the start of each PL/I 
statement to keep the statement number slot 
in the current DSA up to date. 

Phase RD 

Phase RD examines all EQUs and determines 
their uses. A table is set up in scratch 
text blocks containing a four-byte slot for 
each EQU. The number of text blocks 
required is calculated from the value in 
the ZMAXEQ field in the communications 
region. The first text block, containing 
the slots for the first N-4 EQU values 
(where N = text block size), is locked into 
main storage so ~~at these slots can be 
accessed by direct addressing. 

The other slots are accessed via their 
text references, and their text blocks are 
brought into storage as needed, by the com
piler control routines. A dictionary of 
text block numbers for each range of EQU 
values is kept in the phase. This allows 
for a maximum of 64 text blocks, i.e., un
der the smallest SIZE parameter a maximum 
of 16K EQU values are allowed. 

The table is built up during a pass of 
the program text. At the end of the text 
pass the table is scanned. Any EQU which 
is not used is deleted. Any EQU which is 
either before the first use or used more 
than once is flagged by setting the first 
bit of the EQU value on. During this scan 
of the table, the current table text block 
is locked into storage and released when 
the scan is completed for the block. 

Phase RF eRG ,RH> 

Phase RF scans the text for register occur
rences, implicit and explicit, and the 
start and end of PROCEDURE and BEGIN 
blocks. At the beginning of PROCEDURE and 
BEGIN blocks all relevant information is 



stacked, and is later unstacked at the 
corresponding end. 

Registers are classified as assigned, 
symbolic, or base. 

Assigned registers require the explicit
ly mentioned register to be used. If that 
register is not free it is stored. Symbol
ic registers may occupy any register in the 
range 1 through B. An even-odd pair may be 
requested. Base registers may occupy any 
of registers 1 through 8. 

When a register is requested, a table of 
the contents of registers is scanned, to 
determine whether the register already has 
the required value. If it does, that is 
used. If it does not, and it is not an 
assigned register, a search is made for a 
free register and this is allocated if one 
is found. Should no register be free, a 
look-ahead is performed to determine which 
register it is most profitable to free. 

If a register contains a base it need 
not be stored on freeing. If a register 
contains a symbolic or assigned register, 
it may require to be stored when freed, 
depending upon whether it has had its value 
altered since any storage associated with 
it was last referenced. 

At a BALR (Branch and Link) instruction 
it is ensured that all the necessary param
eter registers are in physical registers, 
and not in storage. 

No flow trace is carried out by the com
piler. Therefore, the register status is 
made zero at branch-in and branch-out 
points. An exception is at a conditional 
branch. Here the registers are not freed 
after having been saved. 

Any coded addressing instructions are 
expanded when found in-line. At a specific 
"insertion point" in a prologue, any 
addressing instructions in the "insertion 
file" are brought in and expanded. 

FINAL ASSEMBLY LOGICAL PHASE 

The final assembly phase converts the 
pseudo-code output of the register alloca
tion phase into machine code, the principal 
functions being the substitution of machine 
operation codes for pseudo-code operations, 
and the replacement of PL/I and compiler 
inserted symbolic labels by offset values. 

Loader text is generated for program 
instructions, DECLARE control blocks, and 
OPEN file control blocks, initial values 
defined in the source program, parameter 
lists, skeleton dope vectors, symbol 
tables, etc. ESD and RLD cards are 

generated for external names and pseudo
registers. An object listing of the code 
generated by the compiler is produced if 
the option has been specified by the source 
programmer. 

Phase TF 

Phase TF scans the text, assigns offsets to 
compiler and statement labels, and deter
mines the code required for instructions 
which reference labels. 

The size of each procedure is determined 
and stored in the PROCEDURE entry type 1. 
A location counter of machine instructions 
is also maintained. 

Phase TJ 

Phase TJ scans the text until no further 
optimization can be achieved in the final 
assembly. 

A location counter is maintained for 
assembled code, and offsets are assigned to 
labels. 

The size of each procedure is determined 
and stored in the PROCEDURE entry type 1. 
The amount of code required for instruc
tions to reference labels is also deter
mined, while attempting to reduce this from 
the amount estimated by the first assembly 
pass. 

This phase also attempts to reduce the 
number of Move (MVC) instructions by 
searching for consecutive MVC instructions 
which refer to contiguous locations. 

Phase TO (TQ) 

Phase TO sets the four byte slot ZPRNAM, in 
the communication region, to contain the 
first four characters of the first entry 
label of the external procedure, for the 
purpose of object deck serialization. 

Phase TO also produces ESD cards for the 
compiled program. It first makes up six 
standard entries for: 

1. Program Control Section (CSECT) (SD 
type) allowing room for the compiler 
subroutines if these are present 

2. STATIC internal CSECT (SD type) 

3. Invocation count (PR type) 

4. Entry points to library routines, IHE
SADA and IHESADB (ER type) 

5. IHEQERR (PR) 

6. IHEQTIC (PR). 
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If the external procedure has the MAIN 
option, an entry for a one-word CSECT (SD 
type) is made up. An entry is made for the 
CSECT 1H entry and entries are made up for 
all entry labels in the external procedure 
(LD type). 

The entry type 1 chain is scanned and an 
entry (PR type) is made up for each block 
and procedure. 

The external section of the STATIC chain 
is scanned and entries are made up for: 

1. Built-in functions and library func
tions (ER type) 

2. Files (ER type) 

3. STATIC external variables (SD type) 

4. External entry names (ER type) 

5. Programmer ON condition names (SD 
type). 

The CONTROLLED chain is scanned and an 
entry is made up for each CONTROLLED vari
able and task name (PR type). 

The size of the program control section 
is incremented to include the compiler 
subroutines. 

All STATIC DSAs are put into the STATIC 
INTERNAL control section, their combined 
sizes being allowed for when the size of 
the CSECT is calculated. 

Module TQ is used to produce a list of 
library conversion routines required for 
execution of the program. ER type entries 
are made up for each name in the list. 

Phase TT 

Phase TT scans the text and maintains a 
location counter for assembled code. 

Loader text {TXT} and relocation direc
tory (RLD) cards for requested combinations 
of load and punch files are generated. 

Nested procedures are unnested at object 
time by suitable manipulation of the loca
tion counter. The offset of each procedure 
from the start of text is left in the PRO
CEDURE entry type 1. 

Compiler labels are numbered for use by 
the object listing phase, and trace infor
mation is set up at entry points. Phase TT 
also generates the text for the compiler 
subroutines. These subroutines are put out 
in one of the following combinations: 
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1. EPILOGUE subroutine 
DYNAMIC PROLOGUE subroutine 
STATIC PROLOGUE subroutine 

2. EPILOGUE SUbroutine 
DYNAMIC PROLOGUE subroutine 

3. EPILOGUE subroutine 
STATIC PROLOGUE subroutine 

Phase UA 

Phase UA generates text for the static 
internal CSECT; initializes a CSECT for 
each static external variable; and, option
ally (if the LIST option is present), lists 
all the text produced for the static 
internal CSECT and provides suitable 
comments. 

The phase first scans to the start of 
the external section of the STATIC chain, 
generating text for entry labels, label 
constants, compiler labels, file attri
butes, label variable BCDs. and DEDs for 
temporaries. Simple variables found on 
this scan are used, together with the 
labels. to mark the start of the character 
string section of the chain. 

The phase then scans to the end of the 
external section of the chain, initializing 
address constants for external variables, 
external entry names, built-in and library 
functions, programmer-defined ON-condition 
names, external files, and label constants. 
Text is made up for the constants pool. 

The third scan of the STATIC chain 
starts at the point left by the previous 
scan, and generates text for dope vector 
skeletons, argument lists. RDVs and DVDs, 
and symbol tables. The scan is terminated 
at the end of the chain. 

Phase UA makes up RLD cards for the 
address slots for STATIC DSA's and for the 
address slot of the start of the epilogue 
subroutine, if generated. 

Text cards are output to initialize all 
AREA's, EVENT's, and TASK's. Arrays of 
AREA'S, will have a text card for each 
element. 

Phase UD 

Phase UD generates RLD and TXT cards to set 
up dope vectors at link-edit and load time. 

TXT cards are generated for each STATIC 
DSA, containing its length, which is found 
in the STATIC DSA entry. 

TXT and RLD cards are generated to set 
up the dope vectors for structured items 
and any non-structured items appearing in 
the AUTOMATIC chains. The TXT cards are 



derived from the skeleton dope vector 
entries. The RLD cards are generated for 
each virtual origin slot. 

When the last STATIC DSA has been pro
cessed control is released from phase UD. 

Phase UE 

Phase UE initializes those items on the 
STATIC chain not processed by Phase UA. 

The phase first scans to the start of 
the external section of the chain, making 
up text for simple data, and listing label 
variables. 

The second scan starts at the head of 
the character string section of the chain, 
and initializes dope vectors for all static 
internal variables which need them. 

The third scan corresponds in extent to 
the third scan in Phase UA, but generates 
text for arrays, and simple and interleaved 
structures. At the end of this scan, a test 
is made to determine whether the external 
procedure of the program has the MAIN 
option. If so, a one-word CSECT (IBEMAIN) 
is made up, to contain the address of the 
principal entry point to the compilation. 

The phase then executes its final scan, 
which extends over the external section of 
the chain, to initialize a CSECT for each 
external variable or external file. 

Finally, any incomplete text and RLD 
cards are punched out, and an END card is 
produced for the compiled program. If the 
OBJNM parameter is present for batch compi
lation, phase UD punches a NAME card to 
follow the END card. 

Phase UF (UB) 

Phase UF scans the text, and lists, in 
assembly language format, machine instruc
tions compiled for the source program. It 
inserts comments in the listing for state
ment numbers, statement labels, entry 
points, prologues, and procedure bases. 

Phase UF contains module UH which 
generates NAME from a dictionary reference. 
UF also lists the text for the compiler 
SUbroutine. This is done h¥ releasing UB 
and loading module UI which performs this 
fUnction. Upon termination of this phase 
module UI passes control to phase XA. 

ERROR EDITOR LOGICAL PHASE 

The error editor phase is entered at the 
end of all compilations. The first phase, 
phase XA, examines the dictionary and 
determines whether there are any messages 

to be printed out. If there are none, this 
phase terminates the compilation. If there 
are diagnostic messages to be printed out, 
phase XB is entered. Phase XC is then 
entered and this, together with phase XA, 
causes additional modules (XF, and blocks 
XG to yy) to be entered. These modules 
process the error dictionary entries and 
print out the appropriate messages. 

Phase XA 

Phase XA examines the heads of the error 
chains in the first dictionary block, and 
the programmer options which specify the 
severity level of messages required. If 
there are no diagnostic messages to be 
printed, this phase prints out a completion 
message and completes the compilation. If 
diagnostic messages are required, phase XC 
and the message address block XF are 
called. 

The error editor then scans down the 
error message chains and marks each error 
dictionary entry with an indication of 
where the associated message is to be 
found. This information is obtained from a 
table in module XF. 

The text of all error messages is kept 
in modules XG through YY. The messages are 
ordered, by severity, within these modules. 
Module XA will have listed those modules 
which contain messages required for a par
ticular compilation. Module XC loads and 
releases these modules, one at a time, and 
extracts the required messages. Having 
loaded a particular module, the phase scans 
down the associated error message chain in 
the dictionary for error entries associated 
with the module. It accesses the error 
message text and scans it. 

The message to be printed is built up in 
a print buffer in internal compiler code. 
This involves a translation from EBCDIC 
mode, which is used for the message text 
skeleton. The message is completed by the 
insertion of a statement number, an identi
fier, or a numeric value as specified by 
the message dictionary entry. The message 
is segmented, where necessary, to avoid 
spilling over a print line, translated to 
external code, and finally printed out. 

When all error message dictionary 
entries have been processed, module XB 
returns control to phase XA, which passes 
control to module AA for termination of the 
compilation. 

Note: This routine for the handling of 
diagnostic messages is completely separate 
from, and should not be confused with, 
module XZ, which is responsible for produc
ing conversational diagnostic messages at 
the user's terminal. 
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SECTION 3: PROGRAM ORGANIZATION 

This section provides a complete guide to 
the compiler logic, in the form of flow
charts and associated tables and routine 
directories, arranged in phase order. 

Flowcharts 

The compiler flowcharts are presented at 
three levels of detail -- overall, logical 
phase, and physical phase. The overall 
compiler flowchart (Chart 00) points to the 
logical phase flowcharts (Charts 01 through 
i2), each of which appears at the head of 
the set of physical phase flowcharts to 
which it points. The physical phase flow
charts point (by means of identifiers 
placed next to the blocks) to the various 
routines used. Entry points to physical 
phases are labeled. 

The compiler control modules are 
referenced frequently throughout compila
tion. The control module flowchart (AA) 
indicates, to the right of each block, the 
control module being referenced to perform 
the function described. 

Flowchart conventions and USASI symbols 
are described immediately preceding the 
flowcharts. 

Tables and Routine Directories 

For each physical phase, a table is pro
vided which lists the operations performed, 
identifies the routines and subroutines 
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contained in the phase, and states their 
function. 

In some cases, a physical phase com
prises more than one module; this means 
that routines contained in different 
modules may be listed together in one rou
tine directory. To provide a cross
reference to the compiler listings, the 
following convention has been adopted: If 
a routine is contained in a module whose 
label is not identical to that of the phase 
under discussion, the label of the contain
ing module is inserted in parentheses after 
the routine name in the directory. 

In the case of a phase sharing a routine 
contained in another phase, the label of 
the containing module is indicated in 
parentheses after the routine name in the 
"Subroutines Used" column. The routine 
will not then appear in the routine direc
tory for the phase under discussion, but 
will be found in the routine directory for 
the containing phase. 

Chart and Table Identification 

Identification of tables and physical phase 
flowcharts is based on the phase label. 
Individual modules within the compiler are 
named IEMTXX, where XX stands for two 
alphabetic characters. All references to 
these modules, in the flowcharts and 
throughout this manual, have been limited 
to the last two characters. 



CONTROL PHASE TABLES 

Table AA. Module AA Compiler Resident Control Phase (Part i of 2) 
r-----------------------------------------------T----------------T----------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Routine Called I 
~-----------------------------------------------+----------------+----------------------~ 
I Initializes the compiler I ZINIT I LOADW, ABORT I 
I 'I I 
IParameters passed: General register i points , I I 
lat the passed parameters I I I 
I Entry to TSS/360 : XTRTM, REDTIM, CALL, SIR , I , 
~-----------------------------------------------+----------------+----------------------~ 
IDeletes a list of loaded phases IRELESE IZUERR, ABORT , 
I I I I 
IParameters passed: PARi -- address of list of I I I 
I phases to be deleted I I I 
IEntry to TSS: DELETE " I 
~-------------~---------------------------------+----------------+----------------------~ 
IDeletes a list of loaded phases and passes \RLSCTL IModule AD if inter- I 
Icontrol to either the next requested phase or I Iphase dumping is re- I 
Ithe next named phase I lquired; Module AE if , 
, 'I it is end of read-in I 
IParameters passed: PARi -- address of list of I I phase; ZUERR, ABORT I 
I phases to be deleted; PAR2 -- address of name I I I 
lof phase to which control is to be given, or , I I 
I zero I I I 
Iparameters returned: PARi -- load point of newl I I 
I phase I I I 
IEntry to TSS/360: DELETE, LOAD (EPLOC), CALL I I I 
r-----------------------------------------------t----------------t----------------------~ 
ILoads the required phase and returns control tolLOADX IZUERR, ABORT I 
Ithe caller. The phase may be loaded again I I I 
I I I I 
,Parameters passed: PARi -- address of name of , I I 
I phase to be loaded I I I 
IParameters returned: PARi -- load point of I I , 
I phase I I I 
,Entry to TSS/360: LOAD (EPLOC) I I I 
r-----------------------------------------------t----------------t----------------------~ 
IMarks phases as 'wanted' and 'not wanted' I REQEST I ZUERR, ABORT I 
I I I I 
IParameters passed: PARi -- address of list of I I , 
Iphase names to be marked 'wanted;' PAR2 -- I I I 
laddress of list of phase names to be marked I I I 
I'not wanted' I I I 
IEntry to TSS/360: None I I I 
r-----------------------------------------------t----------------+----------------------~ 
I puts a record out to SYSLIN I ZULF I LFERRX , 
I I I I 
I Parameters passed: PARi -- address of output I I I 
I record I I I 
IEntry to TSS/360: PUT LOCATE(VSAM) I I I 
r-----------------------------------------------+----------------t----------------------~ 
IDeletes currently called phases and passes IZABORT, ABORT ,Module AD if dump op- , 
Icontrol to the error editor I Ition specified; RLSCTLI 
I I' I 
IEntry to TSS/360: LOAD (EPLOC) if dump option I I I 
I specified I I I 
~-----------------------------------------------+----------------+----------------------~ 
ICaiis module AK to perform finalization I IModule AK , 
I I I I 
I Entry to TSS/360: DELETE, CALL I I I L _______________________________________________ ~ ________________ ~ ______________________ J 
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Table AA. Module AA Compiler Resident control Phase (Part 2 of 2) 
r-----------------------------------------------T----------------T----------------------, 
I I Main Processing I I 
! statement or Operation Type I Routine I Routine Called ! 
~-----------------------------------------------f----------------f----------------------~ 
IHandles all program checks IPIH !ZUERR I 
I I I I 
I Parameters passed: ARINT holds address of rou-I I I 
Itine wanting to handle interrupt. ARMASK holds I I I 
Imask indicating which interrupts it is desired I I I 
I to handl e I I I 
I Entry to TSS/360: None I I I l _______________________________________________ ~ ________________ ~ ______________________ J 

Table AAl. Module AA Routine/Subroutine Directory 
,-----------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------f--------------------------------------------------------------------~ I ABORT IDeletes currently loaded phases, passes control to error editor. I 
I I I 
IBLKERR IEnters message "REFERENCED BLOCK NOT IN USEw, then terminates I 
I I compilation. I 
I I I 
ICONSLD ITakes dictionary reference and points at relevant slot in dictionaryl 
I I control block area (DSLOTS). I 
I I I 
ICONSLT ITakes text reference and points at relevant slot in text block con- I 
I Itrol area (TSLOTS). I 
I I I 
I LFERRX I Marks error on SYSLIN da ta set. I 
I I I 
I LOADX ILoads required phase and returns control to caller. The phase may I 
I Ibe loaded again. I 
I I I 
I LOADW I Loads required phase and returns control to caller. I 
I I I 
I PIB IHandles all program checks. I 
I I I 
IPLERRX IPrints record on PLILIST data set. pagination (paging action) is I 
I I performed automatically. I 
I I I 
IRELESE I Releases all loaded phases. I 
I I I 
IREQEST IMarks phases as 'wanted' or 'not wanted.' I 
I I I 
IRLSCTL IReleases all loaded phases and passes control to next required or I 
I Inamed phase. I 
I I I 
IZABORT IDeletes currently loaded phases and passes control to error editor. I 
I I I 
IZEND IPicks up the completion code fer the compilation and returns control I 
I Ito ZINT to continue the batch, or to the operating system at the endl 
I lof a single or batch compilation. I 
I I I 
I ZINIT I Initializes the compiler. I 
1 I I 
IZULF Iputs record out to PLILOAD data set. I l __________________ ~ ____________________________________________________________________ J 
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Table AB. Module AB Compiler Control Initialization 
r----------------------------------------------T---------------T------------------------, 
I I Main processing I I 
I Statement or Operation Type I Routine I Routine called I 
~----------------------------------------------+---------------+------------------------~ 
IPrints initial heading and Ferforms scan of IOPTPROC INane , 
loption list. Default optior:s are taken where I I I 
I necessary I I I 
I I I I 
I Parameters passed: General register 1 points I I I 
I to option list passed at invocation time I I I 
IEntry to TSS/360: EBCDTU'j£ PUT LOCATE (VSAM) I I I 
~---------------------------.------------------+---------------+------------------------~ 
IMakes the initial space allocation for text IOPENR I None , 
I and dictionary blocks. Set~:; up communication I I I 
I region I I I 
I I I I 
I Entry to TSS/360: GETMAIN I I I 
~---------------------------.-------------------+---------------+-.---------------------~ 
I Loads intermediate file wri'cer (Module AC). INODUMP I ZUPL (AA) I 
ISets buffer sizes for PLIMAC and opens the I I I 
I data set I I I 
I I I I 
I Entry to TSS/360: LOAD (EPLOC), OPEN I I I 
~----------------------------------------------+---------------+------------------------~ 
IPrints out list of options for this INDMP \ZUPL (AA) I 
I compilation I I I 
I I I I 
IEntry to TSS/360: None I I I 
r----------------------------------------------+---------------+------------------------~ 
IReads first card and stores. Uses as heading jRDCD IZURD, ZUERR, ZUPL I 
I if required I I (all in AA) I 
~----------------------------------------------+---------------+------------------------~ 
I Return to pre-ini tializ er in IEMTAA I ABOUT I None I 
~----------------------------------------------+---------------+------------------------~ 
I Loads dictionary handling control routines in I LODCNTL I None I 
IIEMTAL. I I I 
I (I I 
I Entry to TSS/360: LOAD I I I L ______________________________________________ ~ _______________ ~ ________________________ J 

Table ABl. Module AB Routin€~/Subroutine Directory 

r------------------r---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+---------------------------------------------------------------------~ 
(ABOUT IReturns control to pre-initializer in Module AA. I 
I I I 
I NDMP I Prints lists of options for current compi 1 at. ion. I 
.1 I I 
I NODUMP ILoads intermediate file writer module AC. Opens PLlMAC data set. I 
I I I 
(OPENR IMakes initial space allocation for text and dictionary blocks. setsl 
I I up communications region. I 
I I I 
IOPTPROC I Prints Lni tial heading and performs scan of option list. I 
I I I 
I RDCD I Reads fi rst card. I L _________________ ~ ___________________________________________________________________ ~ 
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Table AC. Module AC Compiler Control Intermediate File Control 
,----------------------------------------------T---------------T-----------------------, 
I IMain Processing, I 
I Statement or Operation Type I Routine I Routine Called I 
~-----------------------------------------------+---------------+-----------------------~ 
IWrites a record onto PLIMAC IIEMAC I None , 

I '" IParameters passed: PARi -- address of output I I I 
I record; PAR2 -- length of record 'I I 
IEntry to TSS/360: PUT LOCATE(VISAM) I I I 
r-----------------------------------------------+---------------+-----------------------~ 
/Link to file switching routine (Module AG) I ENDED I None I 
I I I I 
I Entry to TSS/360: CALL I I I L _______________________________________________ ~ _______________ i-______________________ J 

Table AD. Module AD Compiler Control Interphase Dumping 
r-----------------------------------------------T---------------T-----------------------, 
I ,Main Processing I I 
I statement or Operation Type I Routine I Routine Used I 
r-----------------------------------------------+---------------+-----------------------~ 
IDebugging aids. This routine contains a durnp- IIEMAn IZDRFAB, ZTXTAB, ZUPL I 
ling program which is invoked by use of the DUMP I I(all in AA), I 
I option I I DUMP I L _______________________________________________ ~ _______________ ~ ______________________ ~ 

Table ADi. Module AD Routine/Subroutine Directory 
,-----------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
I DUMP Iconverts contents of specified area of main storage to hexadecimal, I 
I I prints the result. , L __________________ ~ ____________________________________________________________________ ~ 

Table AE. Module AE Compiler Control Clean-Up Phase 
r-----------------------------------------------T---------------T-----------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Routine called I 
.-----------------------------------------------+---------------+-----------------------~ 
IInput and intermediate file control. Current IModule AC I None I 
linput file is closed and AC is deleted if I I I 
I present I I I 
I I I I 
'Entry to TSS/360: CLOSE(current input file}, " I 
I DELETE I I I l _______________________________________________ ~ _______________ ~ ______________________ ~ 

Table AF. Module AF Compiler Control Options 
r----------------------------------------------------------T----------------------------, 
I Function I Subroutines I 
~----------------------------------------------------------+----------------------------~ 
IThis module contains no executable instructions; it con- I None I 
Itains a table with the default options for the compiler. I I L __________________________________________________________ ~ ___________________________ ~ 

Table AG. Module AG Compiler Control Intermediate File switching 
r---------------------------------------------------------~----------------------------, 
I Function I Subroutines I 
.----------------------------------------------------------+----------------------------~ 
I Switches PLIMAC from an output file to an input file I None I 
I I I 
I Entries to TSS/360: OPEN and CLOSE I I l __________________________________________________________ ~ ____________________________ J 
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Table AK. Module AK Compiler Control Closing Phase 
r----------------------------------------------------------T-----~----------------------l 
I Function I subroutines I 
~---------------------------------------------------------+----------------------------~ 
ICloses files, frees scratch core and deletes unwanted IZURC(AA), PLC I 
Iphases I I 
I I I 
IIf batch compiling, scans batch delimiter card for correctl I 
Isyntax and updates completion code. I I 
I I I 
IEntries to TSS/360: XTRM, CLOSE, REDTIM, DELETE, and I I 
I FREEMAIN I I L __________________________________________________________ i ____________________________ J 

Table AL. Module AL Dictionary Phase (Part 1. of 4) 
r----------------------------------------------T--------------~------------------------1 
I IMain processing\ I 
I Statement or opeI'ation Type I Routine I Routine Called I 
~----------------------------------------------+---------------+------------------------~ 
IReleases scratch storage all.ocated by ZUGC I ZURC I ZUERR, ABORT I 
I I I I 
IParameters passed: PARi -- a count of the I I I 
Inumber of entries to ZUGC t(J be released I I I 
I Entry to TSS/360: FREEMAIN if storage being I I I 
I replaced is outside the guaranteed 4K block I I I 
~----------------------------------------------+---------------+------------------------~ 
I Inserts diagnostic message in the dictionary I ZUERR I ZDRFAB, ZDICRF, ZDICAB, I 
land, if required, calls the conversational I IModule XZ I 
ldiagnostic outputter (XZ) I I I 
I I I I 
I Parameters passed: PARS -- numeric parameter I I I 
I(if any}; PAR6 -- message number; PAR? -- I I I 
I address of text (if any) or dictionary I I I 
Ireference (if any): PARS -- length of text (if I I I 
I any) I I I 
IEntry to TSS/360: CALL I I I 
~--------------------------,-------------------+---------------+------------------------~ 
ITakes a dictionary reference and points at thelCONSLD INane I 
I relevant slot in the dictionary block control I I I 
larea (DSLOTS> I I I 
I I I I 
IParameters passed: PARl -- dictionary I I I 
I reference I I I 
IParameters returned: Address of slot in GRA I I I 
I Entry to TSS/360: None I I I 
~--------------------------.----------------+---------,------+------------------------~ 
ITakes a text reference and points at the rele-ICONSLT I I 
I vant slot in the text block control area I I I 
I (TSLOTS> I I I 
I I I I 
IParameters passed: PAR1. -- text reference I I I 
I Parameters returned: Address of slot in GRA I I I 
I Entry to TSS/360: None I I I 
~----------------------------------------------+---------------+------------------------~ 
IAllocates space for a text block ITRYMRT IZUPL, ABORT I 
I I I I 
,Parameters passed: None 'I I 
IParameters returned: Address of block in GRO I I I 
IEntry to TSS/360: GETMAIN (VC> if storage I I I 
I available. I I I 
~----------------------------------------------+---------------+------------------------~ 
'Allocates space for a dictionary block ITRYMRD IZUPL. ABORT I 
I I I I 
I Parameters pass ed: None I I I 
I Parameters returned: Address of block in GRO I' I 
I Entry to TSS/360: GETMAIN (VC> if storage I' I 
I available. I I I L ______________________________________________ i _______________ i _______________________ -l 
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Table AL. Module AL Dictionary Phase (Part 2 of 4) 
r----------------------------------------------T--------------~------------------------, 
I IMain Processingl I 
I Statement or Operation Type I Routine I Routine Called I 
r----------------------------------------------t---------------+------------------------~ 
I Reads a record from PLIINPUT I ZURD I None I 
I I I I 
\Parameters passed: PARi -- address of input I \ I 
larea I I \ 
\parameters returned: PAR2 -- record length I I \ 
IEntry to TSS/360: GET MOVE (VISAM) \ I \ 
t----------------------------------------------t---------------+------------------------~ 
\Puts a record out to PLILIST. Pagination \ZUPL \PLERRX I 
I (paging action> is performed automatically \ I I 
I \ \ \ 
\Parameters passed: PARi -- address of output J \ \ 
I buffer. PAR3 -- address of output buffer con-\ I I 
Itaining page heading (if any) I I \ 
\Entry to TSS/360: PUT LOCATE (VISAM) I I I 
r----------------------------------------------f---------------+------------------------~ 
\Finds a new text block. Optionaly chains the IZUTXTC ICONSLT, TRYMRT, ZUERR, I 
Inew block to the current block and changes thel I ABORT, BLKERR I 
I status of the current block \ I I 
I I \ I 
\Parameters passed: PARi -- optionally, a I I I 
\ reference to the current block. PAR2 -- a I I I 
I status and chain indica tor I I I 
IParameters returned: PARi -- reference to newl I I 
Iblock; PAR2 -- absolute address of the begin- I I \ 
I ning of block I I I 
\Entry to TSS/360: None I I I 
r----------------------------------------------+---------------+------------------------~ 
I Finds the next text block in the chain. I ZCHAIN I CONSLT, TRYMRT, BLKERR I 
I Optionally, changes the status of the current I I I 
I block I I I 
\ I I \ 
IParameters passed: PAR! -- a reference to the\ I I 
I current block; PAR2 -- a status indicator I I I 
IParameters returned: PAR! -- reference of thej I I 
jnext block in the chain. PAR2 -- absolute I I I 
I address of next block in chain I I I 
IEntry to TSS/360: None I I I 
t----------------------------------------------+---------------+------------------------~ 
IChanges the status of the referenced text IZALTER ICONSLT, BLKERR I 
I block I I I 
I I \ I 
IParameters passed: PAR! -- a reference to the\ I I 
Iblock. PAR2 + 3 -- required 'status' byte I I I 
I Entry to TSS/360: None I I I 
t------------------~---------------------------+---------------+------------------------~ 
\Converts a text reference to an absolute \ZTXTAB ICONSLT, TRYMRT, BLKERR \ 
laddress and optionally, does not change status \ I \ 
lof the block I I \ 
I \ I I 
IParameters passed: PAR! -- reference to be I I I 
I converted and option indicator bit I \ \ 
\Parameters returned: PAR! -- the absolute I I \ 
I address I \ I 
IEntry to TSS/360: None I I I 
r----------------------------------------------+---------------+------------------------~ 
IConverts an absolute address to a text IZTXTRF ICONSLT, BLKERR, ZUERR, I 
I reference I I ABORT \ 
I I I I 
IParameters passed: PARi -- a text reference I I I 
Ito the block containing the absolute address; I i I 
I PAR2 -- the address to be converted I I I 
IParameters returned: PAR! -- the required I I I 
I text ref erence I I \ 
I Entry to TSS/360: None \ I I L ______________________________________________ ~ _______________ ~ ________________________ J 
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Table AL. Module AL Dictionary Phase (Part 3 of 4) 

r----------------------------------------------T--------------~------------------------, 
I ,Main Processing I I 
I statement or Operation Type I Routine I Routine Call.ed I 
t----------------------------------------------+---------------+-----------------------~ 
,Enters message 'REFERENCED BLOCK NOT IN USE' IBLKERR IZUERR, ABORT , 
linto dictionary and then terminates I I I 
Icompil.ation I I I 
I I I I 
I Entry to TSS/360: None I I I 
~----------------------------------------------+---------------+------------------------~ 
I Suppl.ies storage space for E,cratch purposes. I ZUGC ITRYMRT, ZUERR, ABORT I 
IAl.l.ocation is made in 5t2 bytes at a time I' I 
I I I , 
IParameters passed: PAR1 -- a count of the I I I 
I number of 512 byte bl.ocks required I I I 
'Parameters returned: PARt -- address of the I I I 
lallocated storage I I I 
'Entry to TSS/360: None I I I 
~----------------------------.------------------+---------------+------------------------~ 
IConverts an absolute addres!> to a dictionary IZDABRF ICONSLD, ZUERR, ABORT, I 
I ref erence I! BLKERR I 
I I I I 
I Parameters passed: PARt -- any reference to I' I 
I the block containing the absolute address; I I I 
IPAR2 -- the absolute address to be converted I I I 
'Parameters returned: PAR1 --- the required I I I 
I dictionary reference I I I 
IEntry to TSS/360: None I I I 
~---------------------------------------------+---------------+------------------------~ 
IConverts a dictionary reference to an absolutelZDRFAB ICONSLD, TRYMRD, BLKERR I 
I address i I I 
I I I I 
I Parameters passed: PARt -- the dictionary I I I 
I reference i I I 
I Parameters returned: PARi -- the absolute I I I 
I address 'I I 
I Entry to TSS/360: None I I , 
t----------------------------------------------+---------------+-------------------------~ 
IMakes an unaligned dictionary entry and 'ZNALAB IZDRFAB. ZDABRF, TRYMRD. I 
Ireturns an absolute address I !ZUPL, ZUERR, ABORT, , 
I I ICONSLD I 
'Parameters passed: PARt -- address of entry I I I 
I to be made; PAR2 -- length of entry I I I 
I Parameters returned: PAR1 -- address of entry I I I 
I in dictionary. PAR4 -- some reference to the I I , 
Iblock I I I 
I Entry to TSS/360: None I I I 
r----------------------------------------------t---------------t------------------------~ 
IMakes an aligned dictionary entry and returns IZDICAB 'ZDRFAB. ZDABRF, TRYMRD, I 
'an absolute address I I ZUPL, ZUERR, ABORT. I 
I I I CONSLD I 
I Parameters passed: PAR1 -- address of entry I' I 
I to be made; PAR2 -- length of entry I I , 
,Parameters returned: PARt -- address of entry I I I 
lin dictionary. PAR4 -- some reference to the I I I 
I block I I , 
IEntry to TSS/360: None I I I 
~--------------------------.--------------------+---------------+------------------------~ 
IMakes an unaligned dictionary entry and IZNALRF IZDRFAB. ZDABRF, TRYMRD, I 
I returns dictionary reference I I ZUPL, ZUERR, ABORT, I 
I I ICONSLD I 
I Parameters passed: PAR1 --- address of entry I I I 
Ito be made; PAR2 -- length of entry I I I 
I Parameters returned: PAR1 reference of I I I 
I entry in dictionary. PAR4 -- absolute address I I I 
lof the entry I I I 
I Entry to TSS/360: None I I I l __________________________ , ____________________ ~ ______________ -L ________________________ J 
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Table AL. Module AL Dictionary Phase (Part 4 of 4) 
r----------------------------------------------T--------------~------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Routine Called I 
r----------------------------------------------t---------------t------------------------~ 
IMakes an aligned dictionary entry and returns IZDICRF IZDRFAB. ZDABRF. TRYMRD, I 
la dictionary reference "ZUPL, ZUERR, ABORT, I 
, I ICONSLD , 
I 'I I 
I Parameters passed: PAR1 -- address of entry I I I 
,to be made; PAR2 LENGTH OF ENTRY I I I 
I Parameters returned: PAR1 reference of I I I 
lentry in dictionary. PAR4 -- absolute address I I I 
lof the entry I' I 
I Entry to TSS/360: None I I I 
t----------------------------------------------t---------------t------------------------~ 
IBUilds statement/line number table for use by ISTLNBLD I None I 
I conversational diagnostic routines. I I I 
I I I I 
I Par amet ers pass ed : V ISAM 1 in e number" I 
I Entry to TSS/360: GETMAIN I I I l ______________________________________________ ~ _______________ ~ ________________________ J 

Table ALl. Module AL Routine/Subroutine Directory 
r-----------------~--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------i 
!TRYMRD IAllocates space for a dictionary block. I 
I I I 
ITRYMRT IAllocates space for a text block. I 
I I I 
IZALTER IChanges status of referenced text block. , 
I I I 
IZCHAIN IFinds next text block in chain. I 
, I I 
IZDABRF Iconverts an absolute address to a dictionary reference. I 
I I I 
IZDRFAB Iconverts a dictionary reference to an absolute address. I 
, I , 
'ZDICAB IMakes an aligned dictionary entry and returns absolute address. , 
I I I 
IZDICRF 'Makes an aligned dictionary entry and returns dictionary reference. , 
, I I 
IZNALRF IMakes unaligned dictionary entry and returns dictionary reference. I 
I I I 
IZNALAB 'Makes unaligned dictionary entry and returns absolute address. I 
I I I 
I ZTXTAB I converts text reference to an absolute address. I 
I I I 
I ZTXTRF I converts absolute address to a text reference. I 
I I I 
IZUERR IInserts diagnostic message in dictionary. I 
I I I 
IZURD IReads a record from PLIINPUT. I 
I I I 
'ZUGC 'Supplies storage space for scratch purposes. I 
, I I 
IZURC IReleases scratch storage. I 
I I I 
I ZUPL I Puts record out to PLILIST data set. I 
, I , 
I ZUTXTC IObtains a new text block. I L __________________ ~ ____________________________________________________________________ J 
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Table AM. Module AM Compiler Control Phase Marking 

r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Function I Routine I Routines Used I 
~------------------------------------t---------------+-----------------------------------~ 
I Marks all non-optional phases and I Module AM I REQEST, RLSCTL (both in AA) I 
I all phases infl uenced by compiler I I I 
linvocation-time options I I I 
r------------------------------------+---------------t-------------.----------------------~ 
IObtains 4K of scratch storage I I I 
I I I I 
\Entry to TSS/360: GETMAIN I I I L ____________________________ • _______ ~ _______________ ~ ___________________________________ J 

Section 3: Program Organization 67 



COMPILE-TIME PROCESSOR TABLES 

Table AS. Phase AS Resident Phase for Compile-time Processing 
r-----------------------------------T---------------T-----------------------------------, 
, I Mai n Process ing I , 
, Statement or operation Type , Routine I Subroutines Used , 
t-----------------------------------t---------------t-----------------------------------~ 
(Initializes switches for compile- IADRP I None I 
I time processor I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Loads phases for compile-time IADRP ILOADX (AA) I 
I processor (I I 
t-----------------------------------t---------------t-----------------------------------~ 
IDetermines whether Phase BC should IADRP I None I 
Ibe reloaded 'I I l ___________________________________ ~ _______________ ~ __________________________________ -J 

Table ASl. Phase AS Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------~ 
IADRP ,Initializes switches for compile-time processor. I 
I ( I 
I BCKUP2 I Backs up token pointer two places. I 
I I I 
,CHBLK 'Changes currently busy IVB block status and gets a new block ( 
I I I 
ICLSBUF I Handles calls to close and write out the buffer. Loads and bases I 
I I phase BJ if necessary. I 
I I I 
ICOMENT ,scans the limits of a comment, transfers each character into the I 
I ,output buffer. I 
I I I 
I ENDIVB I Clos es an IVB chain. I 
I I I 
IFREVAL IReleases a chain of IVBs containing a no longer needed value and I 
I I returns chain to free list. I 
I I I 
IGETIVB 'Removes an IVB from the free chain for use by the calling routine. I 
, I , 
IGNC IUpdates TOKPTR to pOint to the next character in a particular input I 
I I stream. I 
I ( I 
I HASH IAccepts an EBCDIC identifier as input and outputs an index. The I 
I lindex indicates the beginning of the HASH chain with which the iden-I 
I I tifier is associated. I 
I I I 
IINCTST I Determines whether Phase BC needs to be reloaded on return from I 
I I Phase BG. I 
I I I 
I INPUT IReads in an input record from the source data set or from included I 
I I text • I 
I I I 
IINRD IReads records from the included data set. I 
I I I 
I NXTTXT I Gets a new text block and sets up address slots. I 
I I I 
IOUTPTC I Out puts a single character into one of the three output media: I 
I I IVB' s, text blocks, or external records. I 
I I I 
(SRHDIC Isearches the dictionary for the presence of a named item. 1 
I I I 
I STRING Iscans the limits of a string constant, transfers each character to I 
I I output. I L-_________________ ~ ___________________________________________________________________ -J 
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Table AS!. Phase AS Routine/Subroutine Directory (Part 2 of 2) 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------t---------------------------------------------------------------------~ 
ITOKSCN IExamines 1:ext, character by character recognizing and returning eachl 
I I logical unit of text (called a token). Tokens include identifiers, I 
I I constants, operators, delimiters, etc. Handles CHAR48 for macro I 
! I processinq • I 
I I I 
IUPNEWL I Updates t,emporary linecount slot. I 
I I I 
IYAG2 ILoads processor phases for the compile-time processor. I L ________________ L _________ . __________________________________________________________ -1 

Table AV. Phase AV Macro Processing Initialization 
r-----------------------------------T--------------T-----------------------------------, 
I I Main Processing I ! 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------t---------------t-----------------------------------~ 
I Initializes communication area for IINIT INone I 
Icompile-time processing I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates push down stack f:tom IINIT INone I 
Iscratch storage I I I 
r-----------------------------------t---------------t-----------------------------------~ 
I Allocates translation tablef; ! INIT I None I 
1-----------------------------------+---------------+-----------------------------------~ 
I Enters SUBSTR into dictional:Y IINIT I None I 
t-----------------------------------+---------------t-----------------------------------~ 
ICreates dictionary entries cmd IINIT INone I 
Ivalues for constants pool I I I L ____________________________________ L _______________ L __________________________________ -1 

Table AV1. Phase AV Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
1------------------+---------------------------------------------------------------------~ 
IINIT I Entry point to the initialization phase. This initializes the com- I 
! Imunication region for compile-time processing. I 
I I I 
IWWN048 IAllocates the push down stack (to be used by Phases BC and BG) from I 
I I scratch storage. I 
I I I 
IWWOVLP ISets up tables to translate external code to EBCDIC; tests the BCD, I 
I I EBCDIC option. I 
I I I 
IWWOBCD IEnters built-in function SUBSTR into dictionary. I 
I I I 
IWWCHNBEG Icreates dictionary entries and values for compile-time constant I 
1 I pool. I 
I I I 
IWWMOVEIT IMoves Subroutine package into core for use by BC. I 
I I I 
I INCLUDE /INCLUDE Processor I 
I I I 
I LABELS (BC I LABEL List Processor. I 
I I I 
I GOTO Subroutine I GOTO Ste,tement Processor. I 
I I I 
I ACT Package) I Active/Deactivate Processor. I 
I I I 
I ELSE I ELSE ClclUse Processor. I L _________________ L ____________________________________________________________________ -1 
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Table BC. Phase BC Initial Scan and Translation 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------f---------------f-----------------------------------~ 
IRecognizes statement type JPH1SCN ITOKEN, DELETE I 
r-----------------------------------f---------------+-----------------------------------~ 
IScans until next % character IPH1SCN IFINDPC I 
r-----------------------------------f---------------f-----------------------------------~ 
IProcesses PROCEDURE statement IPH1SCN ITOKEN, DELETE, IDSRCH, I 
I I I ADDSP (FREVAL, OUTPTC) I 
r-----------------------------------f---------------f-----------------------------------~ 
IProcesses labels attached to IPHISCN IIDSRCH I 
I statement I I I 
r-----------------------------------f---------------f-----------------------------------~ 
IEncodes statement into internal IPHlSCN I PARSE, TOKEN, IDSRCH, ADDSP I 
I t ext I I DELETE, CHECK , 
r-----------------------------------f---------------f-----------------------------------~ 
ICleans up after INCLUDE in initial IPHlSCN I None , 
I scan I I I 
r-----------------------------------f---------------f-----------------------------------~ 
IBegins statement identification IPH1SCN I None , 
I process I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table BCl. Phase BC Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
IADCONS 10btains the dictionary reference of a constant, entering it into thel 
I I dictionary if necessary. I 
I I I 
IADDSP IAdds a processor-created item to the dictionary. I 
I I I 
IADICT IAdds a normal item to the end of the appropriate hash chain and I 
I Ireturns the dictionary reference. I 
I I I 
IADPROC (BF) IProcesses PROCEDURE statement. I 
I I I 
IASSIGN IProcesses assignment statements. I 
I I I 
I CHECK IChecks back for undefined labels and identifiers not declared within I 
I Ithe block. I 
I I I 
IDECLAR (BF) IDeclare statement processor. I 
I I I 
I DELETE ISkips over bad text up to the end of a statement, field or I 
I I procedure. I 
I I I 
IDO (BE) 100 statement processor. I 
I I I 
IDONE (BE) IChecks stack for possible THEN's or ELSE's after statement is I 
I I completed. I 
I I I 
IFINDPC 'Scans source text, character by character, searching for macro per- I 
I I cent character. I 
I I I 
IIDSRCH 10btains the dictionary reference of an identifier, entering it in I 
I I the dictionary if necessary. I 
I I I 
'IF (BE) I IF statement processor. I 
I I I 
IKYWDSR IChecks for single or multiple keywords. I 
I I , 
IPARSE (BE) Iparses and generates interpretive macro code for compile-time I 
I I expressions. I l __________________ ~ ____________________________________________________________________ J 
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Table BC1. Phase BC Routine/Subroutine Directory (Part 2 of 2) 
r------------------T---------------------------------------------------------------------, 
IRoutine/Subroutine! FUIlction I 
~------------------+--------------------------------------------------------------------~ 
I PIF4 I Provides !;pecial handling for end of included text. I 
I \ ! 
IPH1SCN (BE) IMain cont}colling routine for phase. I 
I I I 
I REI'URN I Processes RETURN statement for PROC. I 
I I I 
ISTB3 I Collects labels into label list and identifier statement type on I 
I I first two tokens of statement. I 
I I I 
\STMT (BE) IDiagnoses statement type and builds label list. I 
I I I 
I TOKEN IReturns significant tokens to PHiSCN and writes out diagnostics for I 
I \ tokens in error. I 
I I I 
IUPDLIN I Generates an update linecount instruction. I 
t------------------~--------------------------------------------------------------------~ 
I Note: See also BC Subroutine Package in Table AV1. I l _______________________________________________________________________________________ J 

Table BG. Phase BG Final Scan and Replacement 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+----------------------------------~ 
IFinal scan for replacements IPH2SCN I OUTPUT, TOKSCN, SRHDIC I 
r----------------------------------+---------------t-----------------------------------~ 
IRecognition of end of text \PH2SCN I OUTPUT, TOKSCN, SRHDIC I 
t-----------------------------------+---------------+-----------------------------------~ 
IRecognition of an identifiel IPH2SCN I OUTPUT, TOKSCN, SRHDIC \ 
t-----------------------------------t---------------+----------------------------------~ 
IRecognition of macro action IPH2SCN I OUTPUT, TOKSCN, SRHDIC I 
t----------------------------------t---------------t-----------------------------------~ 
IRecognition of % character IPH2SCN I OUTPUT, TOKSCN, SRHDIC I 
~----------------------------------+---------------+-----------------------------------1 
I Recognition of other charac1:ers I PH2 SCN I OUTPUT, TOKSCN, SRHDIC I 
t------------------------------------+---------------+-----------------------------------~ 
ITerminates and cleans up INCLUDE IPH2SCN I OUTPUT, TOKSCN, SRHDIC I 
I handling I I I 
t------------------------------------+---------------+-----------------------------------~ 
IRe-establishes scan at next higher IPH2SCN JOUTPUT, TOKSCN, SRHDIC I 
Ilevel text I I I 
t------------------------------------+----------------t-----------------------------------~ 
IPerforms replacement on activated IPH2SCN I OUTPUT, TOKSCN, SRHDIC I 
I identifiers I I I L ____________________________________ ~ _______________ ~ ____________________________________ J 

Table BG1. Phase BG Routine/l3ubroutine Directory (Part 1 of 2) 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+----------------------------------------------------------------------~ 
ICLOUT (BJ) I Closes output buffer, and writes out record on PLlMAC. I 
I I I 
I CONVRT I Handles ·conversions between the three data types used in the I 
I I compile-time processor. I 
I I t 
I DAEOB I Re-establishes scan at next higher level text. I 
I I I 
IDAEOBF IRecognizes and processes end of text condition. i L _________________ ~ ____________________________________________________________________ J 
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Table BG1. Phase BG Routine/Subroutine Directory (Part 2 of 2) 
r------------------r--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
I DAIDEN I Recognizes and processes identifier in text. I 
I I I 
I DAMAC I Recogniz es and processes macro action character. I 
I I I 
IDAOTHR IRecognizes character and outputs it. I 
I I I 
IDAPENT (Handles replacement operation for text identifiers. I 
I I I 
IDAPRTC IRecognizes % character and recalls Phase BC if appropriate. I 
I I I 
I FUNCTN(BJ) IHandles built-in functions. I 
I I I 
IGETDIC IPicks up a two-byte dictionary reference from scrubbed text, per- I 
I Iforms error checking, resolves indirect references, and returns both I 
I Irelative and absolute address. I 
I I I 
IINCONT I INCLUDE control routine. Opens DCB, finds member and sets up I 
I I buffer. I 
I I I 
IINTPRT (BI) IInterprets the macro code generated by the Phase I scan. I 
I I I 
IOUTPT IHandles the output of tokens. I 
I I I 
(PH2SCN IScans text blocks. I 
I I I 
I POP I pops the top temporary off the Phase II stack. I 
I I I 
!PROINV (BI) ISpecial entry point to interpreter for invocation of procedures I 
I Ifound in source program text. I 
I I I 
IPUSH Ipushes next available temporary onto the Phase II stack. I 
I I I 
ISYNCH ISynchronizes linecount, closing buffer if necessary. I 
I I I 
I TPEEK IScans for procedure reference argument list left-parenthesis. I 
I I I 
ITRAI (BI) ITerminates INCLUDE text handling and frees text blocks containing I 
I I included text. I 
I I I 
IZAASIGN (BI) IPerforms identifier assignments for INTPRT. I 
I I I 
IZACOMP (BI) IPerforms all logical comparison operations for INTRPT. I 
I I I 
I ZACONCAT (BI> IPerforms string concatenations for INTPRT. I 
I I I 

ZACVT (BI) IConverts stack items to required type by 'RETURNS' attribute. I 
I I 

ZALGCL (Bn ! Performs all logical operations for INTPRT. I 
I I 

ZAPUSH (BI) IPerforms stack maintenance for INTPRT. I 
I I 

ZARITH (En IPerforms all arithmetic operations for INTPRT. I 
I I 

ZATRAI (BI) IHandles transfers from included text to including text. I 
I I 

ZATRAN (Bn I Performs all transfer operations for INTPRT. I 
I I 

I ZJSUBS (BJ) IBuilt-in function SUBSTR. I L __________________ ~ ____________________________________________________________________ J 
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Table BM. Phase BM Diagnostic Message Determination and printing 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----,-----------------------------~ 
I Determi nes whether error messages I XA I None I 
I are to be printed I I I 
~----------------------------------t---------------t-----------------------------------~ 
IScans error message text skeletons IXA8 lXA50, XA70, XA90, XA110, ZUPL I 
I and prints them out I I I L ___________________________________ ~ ______________ ~ ___________________________________ J 

Table BM1. Phase BM Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
IXA IDetermines whether error messages are to be printed. i 
I I I 
IXAO I Sets severity code. I 
I I 1 
IXAOl I Establishes which message types to suppress. I 
I I I 
IXAl I counts number of error chains to be processed. I 
I I I 
IXA2 I Puts out messages if there are no diagnostics. I 
I I I 
IXA4 I Prints out ·COMPILER DIAGNOSTIC MESSAGES". I 
I I I 
IXA7 IFirst scan of message chains. I 
I I I 
IXA8 I Scans error message text skeletons and prints them. I 
I I I 
IXA9 (BN) IScans to head of next non-empty chain. I 
I I I 
IXA12A I selects Gend prints header for messages of given severity. I 
,I I I 
IXA30 (BN) I Gets next entry in message chain. I 
I I I 
IXA32 (BN) I Builds up first part of message in buffer. I 
I I I 
IXA35 (BN) IAccesses message skeleton. I 
I I I 
IXA40 (BN) IPuts out completed message. I 
I I I 
IXA50 (BN) IMoves message text to print buffer. I 
I I I 
IXA70 (EN) I Converts binary statement number to character representation, and I 
I \moves it to print buffer. I 
I I I 
\XA90 (BN) Iconverts binary numeric value to character representation and moves I 
I lit to print buffer. I 
I I I 
IXA110 (BN) I Moves idt::ntifier from dictionary entry to the print area. I 
I I I 
IZUPL IPrints a line on PLILIST data set. I L-_________________ ~ ____________________________________________________________________ ~ 

Table BW. Phase BW Clean-up Phase 
r------------------------------------T---------------T------------------------------------, 
I I Main Processing I I 
I Statement or Operation ~rype I Routine I Subroutines Used I 
t-----------------------------------+---------------t------------------------------------~ 
IResets all tables and communica- IIEMTBW I None I 
I tions region cells to the value I I I 
I required by the compiler proper I I I L ____________________________________ ~ _______________ ~ __________________________________ ~ 
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48-CHARACTER SET PREPROCESSOR TABLE 

Table BX. Phase BX 48-Character Set Preprocessor 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------t---------------+-----------------------------------~ 
ITranslates keyword table to intern-IBAOO INone I 
I al code and initializes I I I 
t-----------------------------------+---------------t-----------------------------------~ 
I Reads a record I BAl I ZURD (AA) I 
~----------------------------------t---------------+-----------------------------------~ 
IScans text I BA1A I None I 
r-----------------------------------t---------------t-----------------------------------~ 
I Handles operators and keywords I BAS I None I 
~----------------------------------+---------------t-----------------------------------~ 
I Replaces operator keywords I BAll I None I 
r-----------------------------------+---------------t-----------------------------------~ 
IReplaces comma-dot by semi-colon IBA20 I None I 
Iwhere applicable I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IDeals with quote marks IBA25 INone / 
~-----------------------------------t---------------+-----------------------------------~ 
IMaintains parenthesis level count IBA30 I None I 
t-----------------------------------+---------------t-----------------------------------~ 
/Replaces period-period by colon IBA40 INone I 
~----------------------------------t---------------t-----------------------------------~ 
I Processes a slash I BA50 I None I 
t-----------------------------------t---------------t-----------------------------------~ 
lReads one record ahead in case of IBA70 INone I 
Ineed I I I 
t-----------------------------------t---------------+-----------------------------------~ 
IRestores the situation when a read IBA80 INone I 
lahead has taken place I I j 
t-----------------------------------t---------------+-----------------------------------~ 
jputs out converted text IBA90 !ZUBW I l ___________________________________ i _______________ i ___________________________________ J 
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READ-IN PHASE TABLES 

Table CA. Module CA Read-In Common Block 1 
r-------------------------------------------T--------------------------------------------, 
I Function I Subroutines I 
~-------------------------------------------+-------------------------------------------~ 
IProvides subroutines common to all five \ ACONST, DECINT, EXP, EXPAND, EXPLST, IDENT,I 
lpasses of the read-in phase I MVCHAR, OPTOR, SCONST, SINGLE, SQUID I L-__________________________________________ ~ ___________________________________________ J 

Table CAl. Module CA Routine/Subroutine Directory 
,-----------------T--------------------------------------------------------------------, 
IRoutine/Subroutine! Function ! 
~------------------+------------------------------------------------------------------~ 
I ACONST I Checks for a valid arithmetic constant. I 
I ! I 
I DECINT I Checks d(;cimal integer. ! 
I I I 
IEXP I Diagnoses expressions. I 
I I I 
I EXPAND I Expands j_terations of string constants and picture characters. I 
I I I 
I EXPLST I Checks for a list of expressions separated by commas but enclosed inl 
I I parentheses. I 
I I I 
IIDENT IChecks for a valid identifier. I 
I I I 
I MVCHAR !Moves text from one address to another. I 
I I I 
IOPTOR IChecks for an operator and replaces the two-byte operators by one- I 
I I byte cod'2s. I 
I I I 
ISCONST IChecks for a valid string constant. I 
I I I 
ISINGLE I Diagnoses a single expression in parentheses. I 
I I I 
!SQUID IChecks for a valid subscripted and qualified identifier. I L __________________ ~ ___________________________________________________________________ ~ 
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Table CC. Module CC Read-In Common Block 2 
r-------------------------------------------T-------------------------------------------, 
I Function I Subroutines I 
t-------------------------------------------t-------------------------------------------~ 
IProvides subroutines common to all five I CHAR, CHECK, KEYWD, MESAGE, NONEX, I 
lpasses of the read-in phase I NULINS, OPTEST, PICT, PREC, SOFLOW I L ___________________________________________ ~ ___________________________________________ J 

Table CC1. Module CC Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
I CHAR I Diagnoses the CHARACTER and BIT data attributes. I 
I I I 
I CHECK I Tests the top entry in the stack. I 
I I I 
IKEYWD IIdentifies keywords and hands back the replacement character to the I 
I Icaller. I 
I I I 
IMESAGE IProvides a diagnostic message. I 
I I I 
I NONEX I Checks stack for non-executable statements. I 
I I I 
!NULINS IInserts null statement in output text. I 
I I I 
IOPTEST ITests the output string and moves text to the output. I 
I I I 
IPICT IDiagnoses a picture. It uses a TRT table set up for the purpose. I 
I I I 
IPREC IDiagnoses the precision, and the attributes and format items which I 
I luse it. I 
I I I 
ISOFLOW IBumps stack pointer and checks for stack overflow. I L _________________ ~ ___________________________________________________________________ ~ 

Table CEo Modules CE, CK, CN, and CR Read-In Keyword Block 
r-------------------------------------------T-------------------------------------------, 
I Function I Subroutines I 
~-------------------------------------------t-------------------------------------------~ 
IProvides tables of keywords in internal INane I 
I code, together with replacement code. I I 
INo functional code exists in these modules. I I 
IRefer to Section 4 for details of keyword I I 
Itables. I I l ___________________________________________ L __________________________________________ ~ 
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Table CI. Phase CI Read-In First Pass 

r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IControls main scan, identifies I RSTART IASSIGN, BADST1, BEGIN, DO, I 
Istatements and analyzes some in I IELSE, BUMP, END, EOP, ERROR, IF, , 
Idetail, and calls a subroutine in I ION, POPLST, PROC, READ, SIGRVT, I 
IAL to build statement/line number I ISTAT2, STRING, STLNBLD plus those I 
I table. I Isubroutines contained in modules CAl 
I I I and CC , L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table CIL Phase CI Routine/E.ubroutine Directory 
r------------------T---------·----------<-------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+---------.-----------------------------------------------------------~ 
IASSIGN (CG) I Diagnoses an assignment statement. I 
, I , 
I BADSTl I Recovers from failure to recognize a statement type; skips to next I 
I ,semi - colon. I 
, I I 
IBEGIN {CG} IChecks the BEGIN statement and makes an entry in the first pass I 
I I stack. I 
I I I 
I BUMP IAdvances the input Data Pointer (DP), skips blanks, if any, forcing I 
I I source t'2xt to be read into storage as necessary. I 
I I I 
I DO (CG) I Checks the DO statements and makes an entry in the first pass stack. I 
I I I 
lELSE <CG) IUnstacks an IF compound statement. I 
I ! I 
lEND (CG) IProcesses three different types of END statements; PROCEDURE-BEGIN; I 
I IDO; iterative DO. I 
I I I 
I ENTRY IProcesses ENTRY statement. I 
I I I 
I EOP I Processes end-of -program marker f and returns to compiler control in I 
I lorder to load next pass. ! 
I I I 
'ERROR (CG) IHandles false starts on possible statements. I 
I I I 
IIF (CG) Iscans the IF statement and makes entry in first pass stack. I 
I I I 
ION (CG) I DiagnosE<s the ON statement and makes entry in first pass stack. I 
I I I 
IPOPLST IRemoves prefix options from the text and places them in the I 
I I dictionary. I 
I I I 
I PROC IScans the PROCEDURE and ENTRY statement and makes an entry in the I 
I I first pass stack. I 
I I I 
I READ IReads source text into storage, translating it into internal code, I 
I I except for charact.er strings; removes comments; prints source list- I 
I I ing and prefix options. I 
I I I 
IRSTART IControls the first pass scan. Enters statement labels into the I 
I I dictionary. I 
I I I 
I SIGRVT (CG) I Scans SIGNAL and REVERT statements. I 
I I I 
I STAT2 (CG) I Handles all other statements. I 
I I I 
,STID Istatement identifier routine. I 
I I I 
I STRING (CG) I Scans c:'1aracter strings. I L ________________ ~ ____________________________________________________________________ J 
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Table CL. Phase CL Read-In Second Pass 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------t---------------+-----------------------------------~ 
IScans for statements handled in ISCNA I BUMP, DELAY, DSPLAY, DO, FREE, I 
Ithis pass, analyzing them in I IGOTO, ITDO, LABEL, PROC, RETURN, I 
Idetail. Skips over other statements \ ITRTSC, plus those subroutines con- I 
I I I tained in modules CA and CC I l ___________________________________ i _______________ i _ _________________________________ ~ 

Table CL1. Phase CL Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------1 
I BUMP I Increments the input Data Pointer (DP), skipping over blanks, I 
I lobtaining a new text block if necessary. I 
I I I 
I DELAY I Processes DELAY statements. I 
I I I 
I DSPLAY I Processes DISPLAY statements. I 
I I I 
I DO I Processes DO statements. I 
I I I 
IEOP IProcesses end-of-program marker, and releases control to phase CO orl 
I ICS, or CV (CO and CS are optional phases). I 
I I I 
I FREE I Processes FREE statements. I 
I I I 
IGOTO IProcesses GOTO statements. I 
I I I 
IITDO I Processes iterative DO statements. I 
I I I 
I LABEL I Diagnoses LABEL attributes. I 
I I I 
I OPTION I Handles OPTIONS attribute on PROCEDURE or ENTRY statements. I 
I I J 
IPROC (CM) IAnalyzes PROCEDURE attributes and options, and completes the diagno-I 
I I sis of PROCEDURE and ENTRY statements. I 
J I I 
I RETURN I Processes RETURN statements. I 
I I I 
I SCNA I Main controlling routine of this pass. I 
I I I 
ITRTSC ISkips over all other statements. I l __________________ i ____________________________________________________________________ J 

78 



Table CO. Phase CO Read-In Third Pass 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type ! Routine I subroutines Used I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans for DECLARE, CALL, and ISCAN2 IATTLST, BUMP, CALLOP, DECL, DEFIND,I 
IALLOCATE statements. Analyzes I IDIMS, ENTRY, ENVMNT, EOP, I 
lsyntax of attributes uJ calling I IGENRIC, LABEL, LIKE, USES, IVLIST, I 
lappropriate subroutines I land those subroutines contained in I 
I I I modules CA and CC I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table COl. Phase CO Routine/Subroutine Directory 

r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function i 
t------------------+---------------------------------------------------------------------~ 
iATTLST I Processe!: an attribute list. (Recursive) I 
I I I 
IBDCL I Processe~: DECLARE or ALLOCATE statement. I 
I I I 
I BUMP I Advances Data Pointer (OP), obtaining new input block if necessary. I 
I i I 
ICALLOP (CP) IChecks Cl<LL statements and options. I 
I I I 
I DECL I Processes the DECLARE and ALLOCATE statements. I 
I I I 
I DEFIND I Checks the DEFINED attribute. I 
I I I 
I DIMS IExamines the dimension specifications. I 
I I I 
I ENTRY IChecks the ENTRY attribute. I 
I I I 
I ENVMNT (CP) I Removes environment information from the text and inserts it into I 
I I the dictionary. I 
I I I 
I EOP I PrOCeSSe!3 the end-oi-program marker, and releases control. I 
I I I 
I GENRIC I Processes the GENERIC attribute. I 
I I I 
IIVLIST (CP) I Processes the INITIAL attribute. I 
I I I 
ILABEL (CP) IAnalyzes LABEL attribute. I 
I I I 
I LIKE I Processe:3 the LIKE attribute. I 
I I I 
I PSQUID (CP) I Checks f.:)r a qualified subscripted identifier in parenthesis. I 
I I I 
IREFER (CP} iChecks the REFER attribute. I 
I I I 
I SCAN 2 I Scans fo.c DECLARE, CALL, or ALLOCATE statements, moves others to the I 
I loutput string unaltered. ! 
I I I 
I SCANT IMoves text to semicolon without alteration. I 
I I I 
IUSES (Deletes the now obsolete USES and SETS attributes from text. I L- _________________ ~ ___________________________________________________________________ ~ 
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Table CS. Phase CS Read-In Fourth Pass 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IControls main scan and identifies ISCNA IEOP, FORMAT, GET, LIST, OPEN, I 
11/0 statements for further analysis I I READ, TRTSC, plus those subroutines I 
I I I contained in modules CA and CC I L-__________________________________ ~ _______________ ~ ___________________________________ J 

Table CS1. Phase CS Routine/Subroutine Directory 
r----------------~--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------t--------------------------------------------------------------------~ 
IEOP IProcesses end-of-program marker and releases control. I 
I I I 
IFORMAT (CT) IProcesses the FORMAT statement and format lists. I 
I I I 
IGET (CT) IProcesses GET and PUT statements. I 
I I I 
I LIST I Processes data lists. I 
I I I 
10PEN (CT) IDiagnoses OPEN and CLOSE statements. I 
I I I 
I READ IChecks the syntax of RECORD I/O statements READ, WRITE, REWRITE, andl 
I I DELETE. This routine also checks for permissible combinations of I 
I I these statements. I 
I I I 
I SCNA I Main scan of this pass. I 
I I I 
ITRTSC ISkips over all statements other than I/O, moving them to the output I 
I Itext. I L-_________________ ~ ____________________________________________________________________ J 
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Table CV. Phase CV Read-In Fifth Pass 
r-----------------------------------~---------------~-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IIdentifies statements for which it ISCNA ICALLIN, CHAIN, DECL3, D03, END3, I 
Imust build chains I IENTRY3, EOP, POA1, PROC3, TRTSC, I 
I I land those subroutines contained in I 
\ I I modules CA and CC. I L ___________________________________ i _______________ i _ __________________________________ J 

Table CV1. Phase CV Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+---------------------------------------------------------------------~ 
ICALLIN (CW) \Makes up the CALL chain. I 
I I I 
I CHAIN I Forms chi! ins. I 
I I I 
ICHECKON IChecks the fifth pass stack for ON entry, in order to insert I 
I IPROC-END statements round the ON unit. I 
I I I 
IDECL3 IChains the DECLARE statement to the appropriate PROC or BEGIN I 
I I statemenT_. I 
I I I 
1003 I Makes a 3tack entry for DO block. I 
I I I 
I END3 IChecks t:le fifth pass stack. I 
I I I 
I ENTRY3 I Makes an entry in the ENTRY chain. I 
I I I 
I EOP (CW) I Processes end-of-program marker, and releases control. I 
I I I 
iILABSN (CW) (creates pseudo-assignment statements for initial labels. I 
I I I 
I POAl IAnalyzes prefix options in greater detail. I 
I I I 
!POCl IProcesses check lists. I 
J I I 
I PROC3 I Makes an entry in the PROCEDURE-BEGIN cha~n. I 
I I I 
I SCNA I Main controlling routine of the pass. I 
I i I 
I SCNZ I Extract!:;' statement number for label entry. I 
I I I 
ITRTSC ISkips over statements not required for analysis in this phase. I L __________________ i ___________________________________ - _________________________________ J 
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DICTIONARY PHASE TABLES 

Table ED. Phase ED, Initialization 
,-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
ISets up routines in scratch storagelSETUP I None I 
Ifor phase EL I I I L ___________________________________ i _______________ i _ __________________________________ J 

Table EDl. Phase ED Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------1 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
I EVENT I I 
I TASK I I 
I CELL IRoutines for processing declared attributes. These set up I 
I BASED linformation in the attribute collection area of scratch core, I 
I POINTER I for reference by CDICEN, etc., in phase EL. I 
I OFFSET I I L-_________________ i ___________________________________________________________________ ~ 

Table EG. Phase EG Dictionary Initialization 
r-----------------------------------T---------------T-----------------------------------1 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
I Hashes labels I CMl I CHASH, CBCDL2 I 
t-----------------------------------+---------------+-----------------------------------~ 
IPROCEDURE-BEGIN chain ICA7 I None I 
t-----------------------------------+---------------+-----------------------------------~ 
I BEGIN ICA8A INone I 
r-----------------------------------+---------------t-----------------------------------~ 
I PROCEDURE I CAPROC I CANATP, CFORP I 
~-----------------------------------+---------------+-----------------------------------~ 
I ENTRY ICA10 ICANATP, CFORP I 
r-----------------------------------+---------------t-----------------------------------~ 
IFormal parameters ICFORP ICHASH, CBCDL2 I 
t-----------------------------------t---------------+-----------------------------------~ 
IAttribute list ICANATP ICAFRE1, CATCHA, CATBIT, CATPIC I 
t-----------------------------------+---------------t-----------------------------------~ 
ICreates entry type 2 entries for ICTYPBL IENT2F, CDEFAT I 
Ilabels I I I l ___________________________________ i _______________ i _ __________________________________ J 
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Table EG1. Phase EG Routine/Subroutine Directory 
r-----------------~---------------------------------------------------------------------, 
IRoutine/Subroutine! Function I 
r------------------+---------------------------------------------------------------------~ 
I CAAl I Scans label table and hashes labels. I 
! I I 
ICANATP IProcesses attribute list. I 
I , I 
I CAP ROC IProcesses PROCEDURE statements. I 
I I I 
I CAPREl I Processes precision data. I 
! I I 
ICATBIT IProcesses BIT attribute. I 
I I I 
lCATCHA IProcesses CHARACTER attribute. I 
I I I 
!CATPIC IProcesses PICTURE attribute. I 
I I I 
ICA6 IScans the PROCEDURE-BEGIN chain for the relevant statements, and I 
I !sets bits in Dictionary entries for optimization options on PROCE- I 
I I DURE and BEGIN statements. I 
I I I 
ICA8A IProcesses BEGIN statements. I 
I I I 
I CAl 0 IProcesses ENTRY statements. I 
I I I 
ICBCDL2 ITraverses the hash chain looking for entries with the same BCD as I 
1 I that just found. I 
I I I 
ICDEFAT Icompletes data byte for entry type 2 entries by default rules. I 
I I ! 
I CFORP I Processes formal parameter lists. I 
I I I 
ICHASH IObtains an address in the hash table for an identifier. I 
I I I 
ICTYPBL Icreates entry type 2 entries for labels. I 
I I I 
I ENT2F I Creates or copies second file statements. I 
I I I 
I TYFW I Scans ENTRY chain. I 
I I I 
IOPTNl (EF) IChecks containing block options, for inheritance. I 
I I I 
IOPTN2 (EF) I ProcesseB procedure opti ons. I 
I I I 
IOPTN3 (EF) IPerforms post processing. makes STATIC DSA decisions. I 
I I I 
IATTRBT (EF) IProcesseB POINTER, OFFSET, and AREA attributes. I L __________________ ~ ____________________________________ --------_________________________ J 
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Table EI. Phase EI Dictionary Declare Pass One 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
I Scans DECLARE statement I CCGSO I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IScans text ICCGS2 I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses structure level ICCGSCM INone I 
t-----------------------------------t---------------t-----------------------------------~ 
I Factored attribute, left I CCFLP I CFPMCR I 
I parenthesis I I I 
t-----------------------------------f---------------f-----------------------------------~ 
I Factored attribute, right I CCFRP I None I 
I parenthesis I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Data following DEFINED attribute I CCDEF I NEWBLK, CTXTRM I 
t-----------------------------------f---------------t-----------------------------------~ 
I POSITION I POSIT INone I 
t-----------------------------------t---------------t-----------------------------------~ 
I CHARACTER, BIT I CHABIT I CTXTRM I 
t-----------------------------------t---------------t-----------------------------------~ 
I PICTURE I CATPIC I None I 
r-----------------------------------t---------------t-----------------------------------~ 
I LIKE I LIKE I None I 
~-----------------------------------t---------------t-----------------------------------~ 
IKEY JKEYED INone I 
r-----------------------------------f---------------t-----------------------------------~ 
I Dimension ICDDIMS ICTXTRM, AST, TOMENE, ERRORB I 
t-----------------------------------t---------------t-----------------------------------~ 
I Precision ICDPREC IERRNEG, SCLBIG I 
t-----------------------------------t---------------+-----------------------------------~ 
I INITIAL I EJINIT ICECON, EHINIT I 
t-----------------------------------+---------------t-----------------------------------~ 
I INITIAL CALL IINCALL ICTXTRM I 
r-----------------------------------+---------------t-----------------------------------~ 
I OFFSET I OFFSET I CTXTRM I 
r-----------------------------------t---------------t-----------------------------------~ 
I BASED I BASED I PTVEXP I 
t-----------------------------------t---------------+-----------------------------------~ 
I AREA I AREA I CTXTRM I l ___________________________________ L _______________ L _ _________________________________ ~ 

Table Ell. Phase EI Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
I AREA I Processes AREA attributes. I 
I I I 
lAST IDeals with the case of* dimension bounds mixed with non -* bounds. I 
I I I 
IBASED (EH) IEntry point in OFFSET routine, at which seoond file statement is I 
I Imade. I 
I I I 
ICATPIC lProcesses PICTURE attributes. I 
I I I 
I CCDEF I Processes data following DEFINED att.ribute. I 
I I I 
ICCFLP IProcesses factored attributes (left parenthesis). I 
I I I 
ICCFRP IProcesses factored attributes (right parenthesis). I 
I I I 
ICCGSCM IProcesses structure level. I 
I I I 
I CCGSAT I Attribute routine selector. I 
I I I 
I CCGSE I Scans DECLARE chain. I 
I I I 
I CCGSO 0 I Scans text. I l __________________ L ____________________________________________________________________ J 
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Table Ell. Phase EI Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
~-----------------+--------------------------------------------------------------------~ 
ICCGS2 IScans source text. I 
I I I 
iCDDIMS (EJ) IProcesses dimension attributes. I 
I I , 
ICDPREC (EJ) IProcesses precision attributes. I 
I I I 
I CECON (EH) I Makes a dictionary entry for a constant unless one has already been I 
I I made. Ret;urns the dictionary reference of the constant entry. I 
I I I 
ICFPMCR jObtains more storage for the factored attribute table. I 
I I I 
jCHABIT IProcesses CHARACTER and BIT attributes. I 
I I I 
I CSGSOO I Detects end of DECLARE chain. , 
I I I 
ICTXTRM 'Tests for space in current text block and obtains new block if I 
I I necessary. I 
I I I 
IEHINIT (EH) IProcesses the INITIAL attribute except for the initialization of I 
, I label variables and INITIAL CALL. I 
I I I 
IEJINIT (EJ) IProcesses INITIAL attribute and LABEL with a label-constant list. I 
I I I 
IERRNEG IDeals with the case of a negative precision specification. I 
I , I 
IERRORB IDeals with the case of lower dimension bound declared greater than I 
I I the upper bound. , 
I I I 
I Gentry IKeeps a count of parentheses in GENERIC and ENTRY processing. I 
I I I 
IINCALL (EJ) IProcesses INITIAL CALL attributes. I 
I I I 
IIVROOM (EH) IChecks if there is space in scratch storage for another entry. If I 
I I not, it makes a dictionary entry and chains it to the previous one I 
I lor to thE' C8 in text as required. I 
I I I 
IIVPUTL (EH) 'Places a dictionary reference in the 'initial list' for a label con-I 
I I stant. If the constant is not known, a dummy reference is inserted. I 
I , I 
IIVPUTC (EH) IPlaces a dictionary reference in the 'initial list' for a constant. I 
, I , 
IIVPUTO (EH) IPlaces the dictionary reference of zero in the 'initial list' for a I 
I I negative or imaginary replication factor. I 
J I I 
I KEYED I Processes KEY attributes. I 
I I I 
I LIKE 'Processes LIKE attributes. I 
I I I 
I NEWBLK I Obta ins ::1ew text block. I 
I I I 
IOFFSET (EH) iProcesses OFFSET attributes. I 
I I I 
/POSIT IProcesses POSITION attributes. I 
I I I 
IPTVEXP (EH) IEntry point in OFFSET routine, at which secondfile statement is I 
, I made. I 
I I I 
ISCLBIG IDeals with the case when a precision specification for fixed-point I 
I I data is declared too large. , 
I I , 
ISECON Icreates a dictionary entry for a constant provided the appropriate I 
I I entry has not been already made. I 
I I I 
I SETS IProcessEs USES and SETS attributes. I 
I I I 
I TOMENE IDeals with the case when the number of dimensions declared is great-l 
I I er than 32. , L __________________ L ____________________________________________________________________ J 

section 3: Program Organization 85 



Table EL. Phase EL Dictionary Declare Pass Two 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
IScans chain of DECLARE statements ICGENSC ICDCLSC I 
~-----------------------------------+---------------t-----------------------------------~ 
iScans each item of DECLARE ICDCLSC IATLSCN, BCDPR, CDFLT, CDICEN, I 
I statement I ICDIMAT, DCIDPR, INTLZE, POSTPR, I 
I I I SELMSK, STRPR I 
t-----------------------------------t---------------t-----------------------------------~ 
IInitializes each identifier !INTLZE I DCIDPR I 
Ideclared I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses factor brackets and levellDCIDPR ITEMSCN, BCDPR I 
I~~~ I I I 
t-----------------------------------+---------------+-----------------------------------~ 
I Scans for next level number I TEMSCN I CDATPR I 
~----------------------------------+---------------t-----------------------------------i 
IProcesses BCD of identifier I BCDPR I BCDISB, CRASH, SELMSK I 
t-----------------------------------+---------------t-----------------------------------~ 
IHashes BCD of identifier ICHASH INane I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans list of attributes following IATLSCN ICDATPR I 
I identifier I I I 
~----------------------------------+---------------+-----------------------------------~ 
IApplies factored attributes ICDFATT ICDATPR I 
t-----------------------------------+---------------+-----------------------------------~ 
IApplies implicit attribute IIMPATT INone I 
~----------------------------------+---------------+-----------------------------------~ 
IAttributes controlling routine ICDATPR ICDAT40, CDAT41, CDAT42, CDAT43, I 
I I ICDAT44, CDAT45, CDAT48, CDAT49, I 
I I ICDAT4A, CDAT4B, CDAT4C, CDAT4D, I 
I I ICDAT4F, CDAT54, CDAT55, CDAT56, I 
I I ICDAT57, CDAT58, CDAT59, CDAT60, I 
I I ICDAT61, CDAT62, CDAT63, CDAT64, I 
I I ICDAT69, CDAT6A, CDATB4, CDATBS I L ___________________________________ ~ _______________ ~ ___________________________________ J 
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Table ELl. Phase EL Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
IATLSCN IScans the list of attributes following the identifier. I 
I I I 
\ BCDISB IChecks for multiple declarations, etc. I 
I I I 
I BCDPR IProcesses BCD of identifier. I 
I I I 
ICDATPR (EK) IAttribute controlling routine. I 
I I I 
ICDAT40 (EK) IProcesses DECIMAL attribute. I 
I I I 
ICDAT41 (EK) IProcesses BINARY attribute. I 
I I I 
ICDAT42 (EK) IProcesses FLOAT attribute. I 
I I I 
ICDAT43 (EK) IProcesses FIXED attribute. I 
I I I 
ICDAT44 (EK) IProcesseE REAL attribute. I 
I I I 
I CDAT45 (EK) I ProcesseE COMPLEX attribute. I 
I I I 
I CDAT46 (EK) I ProcesseE precision attributes. I 
I I I 
ICDAT48 (EK) Iprocesses VARYING attribute. I 
I I I 
I CDAT49 (EK) I Processes PICTURE attribute. I 
I I I 
I CDAT4A (EK) I Processe~; BIT attri buteo I 
I I I 
I CDAT4B (EK) I ProcesseH CHARACTER attribute. I 
I I I 
I CDAT4C (EK) I Processes FIXED DIMENSIONS attribute. I 
I I I 
lCDAT4D (EK) IProcesseB LABEL attribute. I 
I I I 
I CDAT4F (EK) I Processes ADJUSTABLE DIMENSIONS attribute. I 
I I I 
ICDAT5B (EK) IProcesseB ENTRY attribute. I 
I I I 
I CDAT59 (EK) I Processes GENERIC attribute. I 
I I I 
I CDAT5A (EK) I Processe~3 BUILT-IN attribute. I 
I I I 
ICDAT60 lEK) IProcesses EXTERNAL attribute. I 
I I I 
I CDAT61 (EK) I Processes INTERNAL attribute. I 
I I I 
I CDAT62 (EK) I Processe:3 AUTOMATIC attribute. I 
I I I 
I CDAT63 (EK) I Processes STATIC attribute. I 
I I I 
I CDAT64 (EK) I Processes CONTROLLED attribute. I 
I I I 
ICDAT69 (EK) Iprocesses INITIAL attribute. I 
I I I 
ICDAT6A (EK) IProcesses LIKE attribute. I l __________________ ~ __________________________________ --------------____________________ J 
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Table .ELl. Phase EL Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
t------------------+--------------------------------------------------------------------~ 
ICDAT6B (EE) IProcesses DEFINED ATTRIBUTE. I 
I I I 
ICDAT6C (EE) IProcesses ALIGNED attributes. I 
I I I 
ICDAT6D (EE) IProcesses UNALIGNED attribute. I 
I I I 
ICDAT70 (EE) IProcesses AREA attribute. I 
I I I 
I CDAT88 (EE) I Processes POS attribute. I 
I I I 
I CDCLSC I Scans each item of DECLARE statement. I 
I I I 
ICDFATT (EM) IApplies factored attributes. I 
I I I 
I CDFLT (EM) IApplies default attributes. I 
I I I 
ICDICEN (EM) IConstructs dictionary entry. I 
I I I 
ICGENSC (EM) IPerforms phase initialization and scans chain of DECLARE statements. I 
I I 
ICHASH (EM) IHashes BCD of identifier. 
I I 
I DCIDl IMain scan routine. 
I I 
I DCIDPR IProcesses factor brackets and level numbers. 
I I 
IECHSKP (EE) IInitializes and passes control to Module EM. 
I I 
IIMPATT (EM) IApplies implicit attributes. 
I I 
IINTLZE IPerforms initialization for each identifier declared. 
I I 
IPOSTPR I Postprocessor. 
I I 
ISCAN4 (EM) IScans chain of DECLARE statements. 
I I 
ISELMSK Iselects correct test mask to be initialized. 
I I 
ISTRPR IProcesses inheriting of dimensions in structures. 
I I 
ITEMSCN Iscans ahead for next level number. I L __________________ ~ ____________________________________________________________________ J 
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Table EP. Phase EP Dictionary Entry III and Call 
r-----------------------------O------T---------------T-----------------------------------, 
I I Main processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------.------+---------------+-----------------------------------~ 
I Scans for PROCEDURE entries i:ype 1 I ENTRY3 I None I 
~---------------------------.-------+---------------+-----------------------------------~ 
I Follows chain of ENTRY statement I EPL40 I None I 
I entry type 1 entries from a PROCE- I I I 
IDURE entry type 1 I I I 
~----------------------------.-------+---------------+-----------------------------------i 
I Examines all labels belonginq to an I LBPROC I None I 
lentry type 1, constructing an entry I I I 
I type 2 or 3, if necessary I I I 
~----------------------------------+---------------+-----------------------------------~ 
IFollows CALL chain in text making I EPL290 I None I 
I dictionary entries for entry points I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IExamines the first character of an ICDlMAT I None I 
lidentifier and sets a flag indicat-I I I 
ling the range in which it lies I I I 
~-----------------------------------+---------------+-----------------------------------i 
IApplies default rules ICDFLT INone I 
~----------------------------------+---------------+-----------------------------------~ 
IGiven an identifier calculates its ICHASH I None I 
loffset in the hash table I I I 
~----------------------------------+---------------+-----------------------------------~ 
I Constructs a dictionary entry I CDICEN I None I 
~-----------------------------------+---------------+-----------------------------------i 
I Sets address slot to zero or the I FNDEND I None I 
I end of the dictionary I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Constructs list of numbers c.f known I BLDST2 I None I 
I blocks I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I BuB. t in function name I SCANBF I None I L ____________________________ . _______ ~ _______________ ~ ___ - _______________________________ J 
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Table EP1. Phase EP Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
IRoutine/Subroutine! FUnction I 
~------------------+--------------------------------------------------------------------1 
iBLDST2 IConstructs list of numbers of known blocks. I 
I I I 
ICDICEN IConstructs dictionary entry. I 
I I I 
ICDlMAT ISets flag for default routine. I 
I I I 
I CDFLT (Applies default rules. I 
I I I 
iCHASH ICalculates offset in hash table for given BCD. I 
I I I 
IENTRY3 IScans ENTRY chain for PROCEDURE statements. I 
I I I 
I EPL20 IFirst entry in entry type 1 chain. I 
I I I 
I EPL40 I Scans ENTRY chain for ENTRY statements type 1. I 
I I I 
I EPL75 IReturn point from LBPROC routine. I 
I I I 
J EPLIOO 1 Processes new entry label. I 
I I I 
IEPL290 Iscans CALL chain. ! 
I I I 
IEPL340 ISearches built-in function table for BCD of identifier. I 
I I I 
I EPL36 0 I Blanks out BCD in text. I 
I I I 
I EPL600 I Scans the CALL chain. I 
I I I 
! FNDEND I sets address slot for label. I 
I I I 
ILBPROC IProcesses labels of PROCEDURE or ENTRY statements. I 
I I I 
I PHSINT I Initialization of phase. I 
I I I 
!PHSMRK IMarks later modules as • wanted' or 'not wanted'. ~ 

I I I 
I SCANBF IChecks for built-in function name. I L _________________ ~ ____________________________________________________________________ J 
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Table EW. Phase EW Dictionary LIKE 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I statement or Operation 'Iype I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans LIKE chain IEWBEGN I EWCOPY, EWELDM, EWINCH, EWONDM I 
~-----------------------------------+---------------+-----------------------------------i I Updates hash chain for new E,ntry I EWHSCN I None I 
~----------------------------.-------+---------------+-----------------------------------~ 
I Calculates start of structure data I EWVART I None I 
I from start of variable information I I I 
r------------------------------------+---------------+-----------------------------------~ 
IChanges error entry to base element I EWCHEN I None I 
~------------------------------------+---------------+-----------------------------------i 
I Copies dimension table entry and I EW2FNT I EWNWBK I 
Isecond file statement I I I L ____________________________________ ~ _______________ ~ __________________________________ -J 

Table EW1. Phase EW Routine/::;ubroutine Directory 
r------------------r---------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
~------------------+--------------------------------------------------------------------i 
IALIGN (EV) IProvides correct alignment of base elements in likened structure. I 
I I I 
IBASED (EV) IInserts or deletes defined slot, where only one structure is based. I 
I I I 
ICESCN IScans dictionary to find entry corresponding to BCD in text. I 
I I I 
IEWBEGN Iscans LIKE chain. I 
I I I 
I EWCHEN I Changes error entry to base element. I 
I I I 
I EWCOPY ICopies dictionary entry into scratch storage. I 
I I I 
IEWDCCY (EV) Icopies initial dictionary entries and associated second file state- I 
I I ments. etc. I 
I I I 
IEWELDM ICopies Entry into scratch storage with dimension data removed. I 
I I I 
I EWELTS I Tests whether the likened structure is dimensioned. I 
I I I 
IEWEND I Handles transfer of control to next phase. I 
I I I 
IEWERNC I ProceSSE,S erroneously "likened" major structure. I 
I I I 
I EWHSCN I Updates hash chain for new entry. I 
I I I 
I EWINCH I completE!S entry copy and places it in dictionary. I 
I I I 
IEWNOLK ITests whether original structure is dimensioned. I 
I I I 
IEWNWBK (EV) IObtains new dictionary block and terminates current one in use. I 
,I I I 
I EWONDM I Copies .mtry into scratch storage, inserting dimension information. I 
I I I 
IEWORDM IProcesses dimension information in original structure. I 
I I I 
I EWSTRT I Tests validity of likened structure. I 
I I I 
IEW2FNT (EV) ICopies second file statement and associated dictionary reference. I L __________________ ~ ______________________________________ --------_____________________ -l 
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Table EY. Phase EY Dictionary ALLOCATE 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------t---------------+-----------------------------------~ 
IScans text for explicitly pointer- IIEMEX I EY14 I 
I qualified based variables I I I 
t-----------------------------------+---------------t-----------------------------------~ 
ICopies dictionary entries for IEY14 IHASH, ATPROC, DICBLD, STRCPY I 
lexplicitly qualified based I I I 
I variables I I I 
t-----------------------------------t---------------t-----------------------------------~ 
ISecond file pointers. Scans ALLOC-IIEMEY IATPROC, DICBLD, HASH, STRCPY I 
lATE statements I I I 
~-----------------------------------t---------------+-----------------------------------~ 
ICompletes copied dictionary entry IATPROC with I MOVEST I 
I for an allocated item I second entry I I 
I lpoint ATPROD I I 
r-----------------------------------+---------------+-----------------------------------~ 
IControls ATPROC and ATPROD routineslSTRCPY IATPROC, ATPROD I 
Ifor each member of a structure I I I l ___________________________________ ~ _______________ ~ __________________________________ -J 

Table EYl. Phase EY Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t-------------------------------------------------------------------~ 
IATPROC/ATPROD (EZ> I Complete copied dictionary entry for allocated item by including I 
I lattributes from ALLOCATE and second file statements. I 
I I I 
IDICBLD ICollects attribute given for an identifier and copies its dictionary I 
I I entry. I 
I I , 
I EY16 IProcesses ALLOCATE statements. , 
I I I 
I EY17 I Processes identifier in ALLOCATE statement. I 
I I I 
IEY21 Iprocesses major structures. I 
, , I 
,HASH IHashes BCD of identifier to obtain its dictionary reference. I 
I I I 
IIEMEX IScans text for explicitly pointer-qualified variables. I 
I , I 
IEY14 ICopies dictionary entries for explicitly qualified based variables. I 
I I , 
IIEMEY Iscans second file, reverses pointers. Scans ALLOCATE statements. I 
1 I I 
IMOVEST (EZ) ,Copies second file statement and associated dictionary entry. I 
I , , 
ISTRCPY I Controls ATPROC and ATPROD for each member of structure. , L _________________ ~ ___________________________________________________________________ -J 
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Table FA. Phase FA DictionaI-Y context 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation 'l'ype I Routine I Subroutines Used I 
r------------------------------------+---------------t-----------------------------------~ 
I Scans text ICF30! CENDTS, CEI'RAN I 
r------------------------------------+---------------+-----------------------------------~ 
I Reorders subscripts; makes die- t CEID 1 CESCN I 
I tionary entry for file and event I I I 
I variables I I I 
r------------------------------------+---------------+-----------------------------------~ 
IIdentifies keywords tCEKYWD ICEKEND, CEKEOB, CEKEOP, CEKON, I 
I I tCEKPRC, CEKSND I 
r------------------------------------+---------------+-----------------------------------~ 
IScans dictionary ICESCN ICESTUC, CEYES, CFPDER, CFPDR2, I 
I I I CHASH, CE3XX I 
r-----------------------------------+---------------+-----------------------------------~ 
IMakes dictionary entry for ICFPDR2 ICDFLT, CDICEN, CDIMAT, CEONCK I 
I variables I I I 
r-----------------------------------+---------------+-----------------------------------~ 
I Scans dictionary entry for con- I CECON I CHASH I 
Istants and makes new entry, if I I I 
I necessary. I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IScans PICTURE chain entry and makeslCEPICT I None J 
I new entry, if necessary. I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table FA1. Phase FA Routine/Subroutine Directory (part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+---------------------------------------------------------------------~ 
ICDFLT I Determines default attributes for identifier. I 
I I I 
I CDICEN I constructs default dictionary entry for identifier. I 
I I I 
ICDIMAT \Determines default scale for identifier. I 
I I I 
I CEBNK I Tr ansf er point f or zero or blank. I 
I I I 
I CECON (FB) I Scans dictionary entry f or constants. I 
I I I 
I CEDWAX 1 subscriJ?t prime text marker. I 
I I I 
ICEID IReorders subscripts and makes dictionary entries for files and event I 
I Ivariables. I 
I I I 
ICEINT ITransfer point for constant routine. I 
I I I 
ICEISUB ITransfer point for iSUB. I 
I I I 
ICEKCEN ITransfer point for CALL to get over chain. I 
I I I 
ICEKDCL IRemoves SN from DECLARE statements. I 
I I I 
ICEKEND IProcesses END keyword. I 
, I I 
I CEKEOB I Processes end-of- block marker. I 
I I I 
ICEKEOP IHandles end-of-program marker, or start of second file. I 
I I I 
ICEKEY ITransfer point for keyword. I 
I I I 
ICEKIDO ITransfE!r point for iterative DO. I 
I I I 
I CEKON I ProcesBes ON keyword. I L _________________ ~ ____________________________________________________________________ -.J 
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Table FA1. Phase FA Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine' Function I 
r------------------t--------------------------------------------------------------------~ 
ICEKPFR ITransfer pOint for picture format item. I 
I I I 
ICEKPRC Iprocesses PROCEDURE keyword. , 
I I I 
I CEKSN I Moves SN, etc., to output stream. I 
I I I 
ICEKSND IProcesses start of second file statement. I 
I 1 I 
I CEKYWD 1 Identifies keywords. I 
, I I 
I CELP I Transfer point for left parenthesis. I 
I I I 
ICENDTS lEnd of text block in output file routine. I 
I I , 
ICEONCK IMakes entry for programmer-named ON condition. I 
I I I 
ICEPFDR IMakes dictionary entry for variables. I 
I I I 
ICEPICT (FB) IScans picture chain entry. I 
I I I 
ICERP ITransfer point for right parenthesis. I 
I I I 
\CESCN IScans dictionary. , 
I I 1 
,CESMCL I Handles semicolon. I 
I I I 
ICESTUC IPoints at next entry in structure chain. I 
I I I 
ICETRAN ITranslates keyword into transfer instruction. I 
, , I 
ICEYES Icompares structure levels. I 
I I I 
ICE2L ITransfer point for second level marker. I 
I , I 
ICE30 ,Controlling scan of text. I 
I I , 
,CE31 'Tests for end of block. I 
I , I 
I CE32 I Moves one byte to output stream. , 
I I I 
I CE300 I switches to appropriate routine. I 
I I I 
ICE3XX 'Compares identifier in text with entry in dictionary. 
, I 
ICFPDER (FB) IMakes dictionary entry for ordinary identifier. 
I I 
ICFPDR2 (FB) IMakes dictionary for formal parameter. 
I I 
ICHASH IHashes identifier. 
I I 
]CHASHC IHashes constant. 
I I 
IIEMFA IInitializes phase. l __________________ ~ ___________________________________________________________________ _ 
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Table FE. Phase FE Dictionary BCD to Dictionary Reference 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------t-----------------------------------~ 
IScans text ICE30 ICENDTS, CETRAN I 
~-----------------------------------+---------------+-----------------------------------~ 
Iscans dictionary \CESCN ICESTUC, CEYES, CFPDER, CFPDR2, I 
I I I CRASH, CE3XX I 
~-----------------------------------+---------------+-----------------------------------~ 
I Checks for array, function, or I CELP I CEFNCT I 
Ipseudo-variable if left parenthesis I I I 
I is found I I I 
~-----------------------------------+---------------+-----------------------------------~ 
ITests for end of text block ICENDTS ICEKEND, CEKIDO, CEKPRC I 
~-----------------------------------+---------------+-----------------------------------~ 
I Identif ies keywords I CEKYWD I CEKEOB, CEKEOP I 
r-----------------------------------t---------------t-----------------------------------~ 
IMakes dictionary entry I None ICDFLT, CDICEN, CDIMAT I l ____________________________________ ~ _______________ ~ __________________________________ -J 

Table FEl. Phase FE Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
~------------------+---------.-----------------------------------------------------------~ 
ICDFLT IApplies default rules. I 
I I I 
I CDICEN I Construc1~s dictionary entry. I 
I I I 
!CDIMAT \S",ts ilalj I:or ael:ault rout~ne. I 
I \ I 
ICEFNCT ITests validity of function reference in text. I 
I I I 
I CEKEND I Processes END keyword. I 
I I I 
ICEKEOB IPJ;"ocesse:3 end-of-block marker. I 
I I I 
ICEKEOP IProcesses end-of-program marker, or start of second file. I 
I I I 
ICEKIDO IProcesses iterative DO keyword. I 
I I 1 
ICEKPRC Iprocesses PROCEDURE keyword. I 
I I I 
ICEKYWD IIdentifies keyword. I 
I I I 
ICELP IChecks for array, function, or pseudo-variable if left parenthesis I 
I I is found. I 
I I I 
ICENDTS ITests for end of text block in output file. I 
I I I 
I CESCN I Scans dictionary. I 
I ! I 
I Ll!.STUC: lioints at next entry in structure chain. I 
I I I 
I CETRAN I Translates keyword into transfer instruction I 
I I I 
ICEYES ICompares structure levels. I 
I I I 
ICE30 IControlling scan of text. I 
I I I 
I CE3XX I CompareE identifier in text with dictionary entry. I 
I I I 
I CFDICN (FF) I Makes dictionary entry. I 
I I I 
ICFPDER IMakes dictionary entry for statement with ordinary identifiers. I 
I I I 
ICFPDR2 IMakes dictionary entry for formal parameters. I 
I I I 
I CRASH I Calculat:es offset in hash table for given BCD. I L __________________ .1. ________ • _________________________ -------___________________________ -J 
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Table Fl. Phase FI Dictionary Checking 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type , Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
I s cans text I CESTRT I CEKEYW I 
t-----------------------------------t---------------t-----------------------------------~ 
IIdentifies keywords ICEKEYW ,CEKEOB, CEKEOP, CEKlDO, CEKSN I 
t-----------------------------------t---------------t-----------------------------------~ 
IChecks GOTO statement references ICEGOTO I None I 
r-----------------------------------t---------------t-----------------------------------~ 
IConverts GOTO to GOOB, if necessarylCEGOB I None I 
.-----------------------------------t---------------t-----------------------------------~ 
I Checks file references I CEFILE I None , 
r-----------------------------------t---------------t-----------------------------------~ 
IChecks data list items for validitylCEDTCK INone I l ___________________________________ ~ _______________ ~ ___________________________________ J 

Table FIl. Phase FI Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
,Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
ICECMBK ITests value of previous second level marker. I 
I , I 
ICEDDOL IProcesses function names used as control variables for DO groups. , 
, I I 
ICEDOND Iprocesses end of iterative DO groups. I 
I I I 
ICEDREF ITests whether dictionary reference needs to be checked. I 
I I I 
ICEDTCK \Checks data list items for validity. I 
! I I 
ICEFILE I Checks file references. I 
I , I 
iCEFNMK IProcesses function markers. I 
I I I 
ICEGOB I Converts GOTO to GOOB, if necessary. I 
I I I 
I CEGOTO I Checks GOTO statement references. I 
I I I 
ICEISUB Iprocesses iSUBs. I 
I , I 
ICEJUMP 'Bumps scan pointer over dictionary reference. I 
I I I 
I CEKEND I Processes END statements. I 
I I , 
ICEKEOB 'Processes end-of-block marker. I 
, I I 
ICEKEOP IProcesses end-of-program marker. , 
I I I 
,CEKEYW I Identifies keywords. , 
I I I 
ICEKlDO IProcesses iterative DO keyword. I 
I I I 
I CEKON I Processes ON statements. I 
I I I 
jCEKSN IProcesses statement number. I 
I I I 
ICELRCT/CERPCT IProcess left and right parentheses. I 
, I I 
ICEOOPS \Checks validity of keywords in the text. I 
I I I 
ICEPRBG IProcesses PROCEDURE and BEGIN statements. I 
I I I 
ICERFMT IProcesses remote format references. I 
I I I 
I CESMCL I Processes semicolons. I 
I I I 
I CESTRT I Controlling scan of text. I L-_________________ ~ ___________________________________________________________________ -J 
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Table FK. Phase FK Dictionary Attribute 
r-----------------------------------~---------------~-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ 
IScans attributes area for SETS IF01A I None I 
I lists I I I 
~----------------------------------+---------------+-----------------------------------~ 
IScans SETS list I F02 I None I 
~-----------------------------------+---------------+-----------------------------------~ 
I Processes constants I CONPRO I None I 
~---------------------------.-------+---------------+-----------------------------------~ 
IProcesses identifiers ICESCN ICESTUC, CE3XX, CRASH I L ____________________________ • _______ L _______________ L __________________________________ ~ 

Table FKL Phase FK Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------.------------------------------------------------------------1 I CEIDLP I Scan s qua lif i ed name. I 
I I I 
ICENQUL IProcesses unqualified name. I 
I I I 
I CESCN I Processes identifier. I 
I I I 
ICESTUC IFinds address of next structure in chain. I 
I I I 
I CE3XX I Compares current BCD with BCD in hash chain. I 
I I I 
I CHASH I calculates offset in hash table for given BCD. I 
I I I 
ICMPERR IProvides termination error action. I 
I I I 
ICONPA IInserts constant in ordered stack. I 
I I I 
ICONPRO IProcesses constants. I 
'I I I 
I ENDFO IReleaseE control. I 
I I I 
I FOERR2 I Diagnoses constant greater than 255. I 
I I I 
I F01A I Scans a·t:tribute tidy-up area. I 
I I I 
I F02 I Scans SETS list. I 
I I I 
I F04 I Completes SETS dictionary entry. I 
I I I 
IGETSCR IObtains scratch storage. I L __________________ ~ _____________________________________________________________________ J 
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Table FO. Phase FO Dictionary ON 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans input text for ON, SIGNAL. IFKMVIT IBEFTRN, CENDTS, QP I 
I and REVERT statements I I I 
t-----------------------------------+---------------t-----------------------------------~ 
IMoves second file from input text IF2 ICENDTS, BEFTRN I 
I block to output text block I I I 
r-----------------------------------t---------------t-----------------------------------4 
IMakes dictionary entries for ON- I FKDCEN I LABCD I 
lconditions found in ON, SIGNAL, and I I I 
IREVERT statements I I I 
r-----------------------------------t---------------+-----------------------------------~ 
IExamines BCD of file entries IMVSIG ICENDTS I 
I referenced in ON, SIGNAL, and I I I 
I REVERT statements; scans previous I I I 
lentries for ON conditions I I I 
r-----------------------------------t---------------t-----------------------------------1 
IProcesses CHECK and NOCHECK list. IBEFCHL ICENDTS, LABCD I 
t-----------------------------------+---------------t-----------------------------------4 
I Creates dictionary entries for con-I NOMOVE I QP I 
I di tion pref ixes I I I L ___________________________________ i _______________ i ___________________________________ J 

Table F01. Phase FO Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+--------------------------------------------------------------------~ 
I BEFCHL I Processes CHECK and NOCHECK list. I 
I I I 
IBEFTRN IReplaces statements containing dummy dictionary references by error I 
I I statements, and generates error message. I 
I I I 
ICENDTS IRequests a new text block for output. I 
I I I 
IFKDCEN IMakes dictionary entries for ON conditions found in ON, SIGNAL, and I 
I IREVERT statements. I 
I I I 
IFKMVIT Iscans input text for ON, SIGNAL, and REVERT statements. I 
, I I 
I FKNOCK I Processes CHECK and NOCHECK lists. I 
I I I 
IFKPROC Iscans input text for ON, SIGNAL, and REVERT statements. I 
I I I 
IFP010 (FP) IChains initial label statements and makes second file dictionary I 
I lentries for each label array initialized in this way. I 
I I I 
IF2 IMoves second file from input text block to output text block. I 
I I I 
ILABCD Icreates a dictionary entry for each label constant and each entry I 
1 Ilabel mentioned in a CHECK list. I 
I I I 
IMVSIG IExamines BCD of file entries referenced in ON, SIGNAL, and REVERT I 
I I statements; scans previous entries for ON conditions. I 
I I I 
INOMOVE (FP) ICreates dictionary entry for condition prefix. I 
I I I 
IQ3 Iprocesses condition prefixes changed in current block. I 
I I I 
IQP IDetermines which condition prefixes require dictionary entries. I 
I I I 
IRS IMoves statement to output buffer. I L _________________ i ___________________________________________________________________ .J 
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Table FQ. Phase FQ Dictionary Picture Processor 
r-----------------------------------T---------------T-----------------------------------, 
1 I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t----------------------------------~ 
I Controls s can of PICTURE chain; I CYER 3 I CYEK. CYFIN D, CYTABL I 
I initializes I I I 
~----------------------------------t---------------+----------------------------------~ 
I Picture character 9 I CYNINE I None I 
~-----------------------------------t---------------t-----------------------------------~ 
I Picture characters S, $, +, -'. I CYSDPM I None I 
~----------------------------·------t---------------t-----------------------------------~ 
I Picture character V I CYV I None I 
~------------------------------------t---------------+-----------------------------------1 
I Picture character E I CYE I CYC21 I 
t------------------------------------+---------------t----------------------------------~ 
IPicture character K \CYK ICYC21 I 
~------------------------------------t---------------t-----------------------------------1 
IPicture characters CR, DB \CYCRDB I None I 
~---------------------------·-------+---------------t----------------------------------~ 
\Picture characters 1,2,3 ICYOTT I None I 
t------------------------------------t---------------t-----------------------------------~ 
IPicture character P ICYP I None I 
t-----------------------------------t---------------+-----------------------------------~ 
I Picture charact er Z I CYZ I None I 
~-----------------------------------t---------------+-----------------------------------1 
IPicture character * ICYAST INone I 
~----------------------------------t---------------t-----------------------------------~ 
I Picture character Y 1 CYY I None I 
t-----------------------------------t---------------t-----------------------------------1 
IPicture character G ICYG I None I 
t-----------------------------------+---------------t----------------------------------~ 
IPicture characters 6, 7, 8, H ICYSSEH I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IPicture character M ICYSTM INone I 
~----------------------------------t---------------t-----------------------------------~ 
I Picture character F I CYF I None I 
~-----------------------------------t---------------+-----------------------------------~ 
I Converts integer constants t.O scale I CYC97 I CYCONV I 
I factor I I I 
~----------------------------·-------t---------------t-----------------------------------~ 
ICalculates scale factor ICYFNT INone I L ____________________________________ ~ _______________ ~ ___________________________________ J 
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Table FQ1. Phase FQ Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
ICYAST IProcesses picture character *. I 
i I I 
ICYBR2 IIdentifies picture character. I 
I I I 
ICYBR3 Icontrolling scan of PICTURE chain. I 
I I I 
ICYCONV ,converts integer constant to scale factor. , 
, I I 
ICYCPBS IProcesses picture characters slash C/), comma(,), pOint C.), and B. I 
I I I 
ICYCRDB IProcesses picture characters CR, DB. I 
I I I 
ICYC21 IAdjusts data to terminate picture before illegal character. I 
I I I 
ICYC97 IConverts integer constant to scale factor. , 
I I I 
ICYE IProcesses picture character E. I 
I I I 
(CYEK Icompletes entry for correct picture. I 
I I I 
ICYENDD IReleases control at end of picture chain. I 
I I I 
ICYF Iprocesses picture character F. , 
i I I 
ICYFIND IObtains code for next character in picture. I 
I I I 
ICYFNT Icalculates scale factor. I 
I I I 
ICYG (Processes picture character G. I 
.1 1 I 
ICYK (Processes picture character K. I 
I I I 
ICYNINE IProcesses picture character 9. I 
I 1 I 
ICYOTT IProcesses picture characters 1,2,3. I 
I I , 
ICYP Iprocesses picture character P. I 
I , I 
ICYSDPM IProcesses picture characters S, $, +, - I 
I I I 
ICYSS IProcesses picture characters 6,7. I 
I I I 
ICYSSEH Iprocesses picture characters 8,H. I 
I I I 
ICYSTM Iprocesses picture character M. I 
I I I 
ICYTABL Icode table for picture characters. I 
I I I 
ICYV IProcesses picture character V. , 
I I , 
ICYY 'Processes picture character Y. I 
I I I 
ICYZ (Processes picture character Z. ( L __________________ ~ ____________________________________________________________________ J 
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Table FT. Phase FT Dictionary Scan 

r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I statement or operation Type I Routine I Subroutines Used I 
t-----------------------------·-----·-+---------------+----------------------------------~ 
IScans second file I ACl I None I 
r------------------------------------+---------------+-----------------------------------~ 
I Scans dictionary I Bl I None I 
r------------------------------------+---------------+----------------------------------~ 
I Data variables I DA'l'VAR I None I 
r------------------------------------+---------------t-----------------------------------~ 
I Event or label variables I EVLABV I None I 
r------------------------------------+---------------+-----------------------------------~ 
I Dimension attributes I FO I None I 
r------------------------------------t---------------t-----------------------------------~ 
I Scans AUTOMATIC chain I G2 I None I 
r-----------------------------------+---------------+----------------------------------~ 
\Scans STATIC chain I G3 I None I 
t-----------------------------------t---------------+----------------------------------~ 
J Scans CONTROLLED chain IGEl INone I 
~-----------------------------------+---------------t-----------------------------------~ 
\Sets dope vector required bit IP1A I None I 
r----------------------------------·-+---------------t-----------------------------------~ 
I ENTRY type 1 entries I QA4 I None I 
r-----------------------------------+---------------+-----------------------------------~ 
I ENTRY type 2 entries I QA3 I PROPIC I 
t-----------------------------------t---------------+-----------------------------------~ 
I ENTRY type 3 en tries \ QA2 I None I 
r-----------------------------------+---------------t-----------------------------------~ 
I ENTRY type 4 entries I QX I None I 
r-----------------------------------+---------------+-----------------------------------~ 
I ENTRY type 5 and 6 entries I QAl I PROPIC I 
r-----------------------------------+---------------t-----------------------------------~ 
I Constants I CONST I None I 
t-----------------------------------+---------------t-----------------------------------~ 
I Structures ISTRUCT iAJDMRT, MKDMTB, MVTXT I L-___________________________________ ~ _______________ ~ ___________________________________ J 
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Table FTl. Phase FT Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------~ 
IACl Iscans second file. I 
I I I 
IAC2 IDetects second file statement marker. I 
I I I 
IAF3 IPoints relevant dictionary entry at statement. I 
I I I 
IAJDMRT IModifies second file statements to initialize dope vectors for base I 
I I elements, rather than for the containing structures. I 
I I I 
IE! IScans dictionary. I 
I I I 
lElA I Initializes dictionary scan. I 
I I I 
ICONST IProcesses constants. I 
I I I 
IDATVAR IProcesses data variables. I 
I I I 
IEVLAEV IProcesses event or label variables. I 
I I I 
I FO I Processes dimension attributes. I 
I I I 
IFULIN IMoves initial label statement to the second file, collecting togeth-I 
I I er all statements for the same array. I 
I I I 
I GEl I Scans CONTROLLED chain. I 
I I I 
I G2 I Scans AUTOMATIC chain. I 
I I I 
I G3 I Scans STATIC chain. I 
t I I 
IMKDMTB ICreates dimension tables. I 
I I I 
I MVTXT IMoves text blocks. I 
I I I 
I PROPIC I Extracts precision data from picture tables. I 
I I I 
iPlA Isets 'dope vector required' bit. I 
I I I 
IQAl iProcesses ENTRY type 5 and 6 entries. I 
I I I 
IQA2 I Processes ENTRY type 3 entries. I 
I I I 
IQA3 IProcesses ENTRY type 2 entries. I 
I I I 
IQA4 IProcesses ENTRY type 1 entries. I 
I I I 
IQX Iprocesses ENTRY type 4 entries. I 
I I I 
I STRUCT I Processes structures. I 
I I I 
ITRVECT ITransfer vector for appropriate chaining routine. I L __________________ ~ ____________________________________________________________________ J 
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Table FV. Phase FV Dictionary Second File Merge 

r----------------------------------T---------------T----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------t-----------------------------------~ 
IReverses second file pOinters; IIEMFV IDATCPY, DEFMOV, DEFTST, F2MOVE, I 
Iscans text for block heading state-\ I MOVE I 
Iments; allocates statements and I I I 
Ireferences to dynamically defined I I I 
I data I I I 
r------------------------------------t---------------+-----------------------------------~ 
IExamines ADF references in second IDEFCOM I None I 
I file; completes defined iten dic- I I I 
\tionary entry I I I 
t-----------------------------------t---------------t-----------------------------------~ 
\ Detects dictionary referencEs which I DEFTST I None I 
Irefer to dynamically definec. data I I I 
r-----------------------------------t---------------t-----------------------------------~ 
I Examines dictionary references and I DATCPY I F2MOVE, MOVE I 
Imoves any associated second file I I I 
I statements to the output string I I I 
t----------------------------·-------+---------------+-----------------------------------~ 
I Inserts dictionary reference of I FVPTR I None I 
\pointer in associated based vari- I I I 
I able entry I I I 
r----------------------------·-------+---------------·t-----------------------------------~ 
I Processes adjustable extent~; on I FVADV I None I 
Ibased arrays I I I 
~----------------------------·-------+---------------t--.---------------------------------~ 
I Processes adjustable lengthB on I FVSDV INone I 
I based strings I I I l ____________________________________ ~ _______________ i------------_______________________ J 
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Table FVl. Phase FV Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
!DATCPY 'Moves second file statements associated with dictionary reference tol 
I loutput string. , 
I , , 
IDEFCOM (FW) IExamines ADF references in second file; completes defined item dic- I 
, ,tionary entry. , 
, I I 
IDEFMOV IModifies text references to dynamically defined data. I 
I , I 
IDEFTST IDetects dictionary references which refer to dynamically defined I 
I Idata. I 
I I , 
IFVO IScans second file reversing pointers. I 
I I I 
I FV9 I Initializes text scan. I 
I I I 
I FVlO I Scans text. I 
I I I 
I FV16 ,Releases control. I 
, I I 
I FVl8 I Processes ALLOCATE statements. , 
I I I 
IFV19 IProcesses PROCEDURE statements. I 
, , I 
IFV20 IProcesses BEGIN statements. , 
I I , 
IFV34 IScans AUTOMATIC chain. I 
I I I 
IFVPTR IInserts D.R. of pOinter in associated based variable entry. I 
I I , 
I FVADV jProcesses adjustable extents on based array. I 
I I I 
I FVSDV I Processes adjustable lengths on based strings. I 
I I I 
'F2MOVE I Moves second file statement to output string. I 
I I I 
IIEMFV Icontrolling scan of second file; invokes processing routines. I 
I I I 
I MOVE I Moves text from input string to output string. I l __________________ ~ ____________________________________________________________________ J 
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PRETRANSLATOR PHASE TABLES 

Table GA. Phase GA DCLCB Generation 
r------------------------------------T---------------T-------<--<----------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t------------------------------------+---------------+----------------------------.---------~ 
,Scans STATIC chain IILOi00 IIL0110, IL0120 I 
t----------------------------·-------+---------------+---------------<----------<-----.------~ 
I Generates DECLARE control block I ILOilO ! CHKATT, IHEENV I 
I entry I I I 
~------------------------------------+---------------+----.--------.-----------------------~ 
,Generates OPEN control block entry IIL0120 !CHKATT I L ___________________________________ .1. _______________ ..L _____________________________________ J 

Table GAl. Phase GA Routine/Subroutine Directory 
r-----------------T----------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
.------------------+----------------------------------------------------------------------~ 
ICHKATT IChecks attributes and creates control words. I 
, , I 
IIHEENV I Checks environment options, and inserts t.hern into DECLARE control ! 
, I blocks. I 
I , ! 
,ILOOOO I Entry point from compiler control. I 
I I I 
IILOi00 IScans ST~TIC chain. I 
I I I 
IILOll0 ,Generates DECLARE control block entry. I 
I I I 
,ILOl14 I Test poir,t for environment entry. I 
I I I 
IILOl15 I RetUrn point from environment processing. I 
, I I 
IILOll7 'Processes file attributes entry. I 
, I I 
IILOl18 I Branch point of SYSPRINT file found. I 
I I I 
IIL0120 I Generates OPEN control block entry. I 
I I I 
IIL0200 I Releases control. I L-_________________ i ________ . ___________________________________________________________ -1 

Table GB. Phase GB Pretranslator I/O Modification 
r------------------------------------T---------------T-------------------------------------, 
I I Main Processing I I 
I Statement or Operation 'I'ype I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
'Removes all second level ma.rkers I Throughout I None i 
I I phase I I 
~---------------------------------+---------------+------------------<-----------------~ 
'Reorders options to put EDIT, DATA I A8 I SCNS, SCAN2 I 
lor LIST last I I I 
t-----------------------------------+---------------+--------------------------------.. ---{ 
IMoves DO specifications to precede ,SCAN2 I LLOOIT I 
Irelevant list in data lists, adds I I I 
'END statements I I I 
l----------------------------------+---------------+------------------------------------t 
I Expands iteration factors in format I FORLST I None I 
I lists I I I 
l----------------------------------+---------------+------------------------------.------~ 
IChecks for use of COBOL files in IA4 I LOCATE, READ, WRITE, DELETE, ~mp, I 
I READ, WRITE, and LOCATE Statements I I COPY, STSCAN ! L __________________________________ .1. ________________ .I.. ________________________________ •• __ J 
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Table GEl. Phase GA Routine/Su~routine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~-----------------+--------------------------------------------------------------------~ 
I AFORMT I Processes FORMAT statements. I 
I I I 
IA4 IChecks for use of COBOL files in READ, WRITE, and LOCATE statements. I 
I I I 
IA6 I Scans source text for GET and PUT statements. I 
I I I 
IA8 IRe-orders options to put EDIT, DATA, or LIST last. I 
I I I 
IA21 IScans GET or PUT statement for data specification. I 
I I I 
ICOPY (GC) ICopies a structure and places the copy on the COBOL chain. Sets up I 
I Itext skeletons. I 
I I I 
IDELETE (GC) IRemoves an offending I/O statement and inserts an error statement inl 
I Ithe output text. I 
I I I 
iFORLST I Expands iteration factors in format lists. I 
I I I 
IF2 iCreates and buys integer temporary. I 
I I I 
I F5 I Scans and outputs format i tf"JU. I 
I I I 
IF5A ISells temporary. I 
I I I 
iF6 I Tests for end of format list. I 
I I I 
IF6A ITests for end of format specification. I 
I I I 
IF6B 10utputs end of format specification. 
I I 
IF7 IScans format list. 
I I 
ILABl7B IProcesses format list in GET or PUT statement. 
I I 
ILLDOIT IMoves DO specifications to precede relevant list in data lists, adds 
I lEND statements. 
I I 
ILOCATE (GC) IChecks for the use of a COBOL file, and puts out a warning 
I I diagnostic. 
I I 
IMAP (GC) Icompares the PL/I and COBOL and PACKED{NONSTRING) mappings of a 
I I structure. 
I I I 
IMKROOM IProvides space in a statement in new source file. I 
I I I 
IMR IInitializes text blocks and pOinters, and obtains scratch storage. I 
I I I 
IREAD (GC) IIf a READ IGNORE is encountered, no action is taken. If a READ SET I 
'I I is encountered, a warning diagnostic is given. If a READ INTO for a I 
I Istructure is encountered, PL/I and COBOL mappings are compared. I 
I I I 
I SCAN 2 iScans option list for end of option or statement, expands DO speci- I 
I Ifications, and changes certain function markers into pseudo-variable I 
I I markers. I 
I I I 
I SCNS I Scans option list for end of option or statement. I 
I I I 
ISTSCAN (Ge) Istores the dictionary reference of the file and the INTO/FROM vari- I 
I I able, and sets flags. I 
I I I 
IWRITE (GC> I For structures, the PL/I and COBOL mappings are compared. I L-_________________ L ___________________________________________________________________ -J 
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Table GK. Phase GK Pretranslator Parameter Matching 1 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans source text for function I BAS CAN ICPSTMT, CRSTMT I 
I markers I I t 
t-----------------------------------+---------------+-----------------------------------~ 
Iprocesses function, puts out IBAFM ISCANRP I 
I reference and initial code bytes I I I 
t-----------------------------------+---------------+-----------------------------------~ 
I Processes arguments I BALOOP I ADDTGT, SCNCRP I 
r-----------------------------------+---------------+-----------------------------------~ 
IChecks numbers of arguments IARGNOQ INone I L ____________________________ . _______ ~ _______________ ~ ___________________________________ J 

Table GK1. Phase GK Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+---------------------------------------------------------------------~ 
I ADDTGT I Adds data to output text. I 
I I I 
IARGNOQ IChecks n'JIIlber of statements. I 
I I I 
I BABT3 ITests fo.r STOP marker. I 
I I I 
I BACALQ IOutputs function and first bytes of argument list. I 
I I I 
IBADELM (Tests for end of argument list. I 
, I I 
IBAFM IProcesses function, puts out reference and initial code bytes. I 
I I I 
I BAFST I Locates SETS list and parameter list for function. I 
I I I 
IBALOOP (Processes arguments. I 
I I I 
I BALPQ I Tests whether argument list is present. I 
I I I 
I BAMORE I Accesse~ next argument in list. I 
I , I 
IBANORM I Sets STOP marker to scan argument. I 
I I I 
I BAPVM 'Examine~; pseudo-variable. I 
I I I 
IBARECQ ITests for nested function reference. I 
I I I 
IBARGFN 'Outputs warning message. I 
I , I 
I BASCAN I Scans source text for function markers. I 
I I I 
I BAS TOP loutputs argument. I 
I I I 
I CPSTMT I Adds closing bytes of a statement to out put text. I 
t I I 
ICRSTMT IAdds fi:rst bytes of a statement to output text. I 
I I I 
I SCANRP I Scans a.rgument list. I 
I I I 
I SCNCRP I Scans argument. I L __________________ ~ ____________________________________________________________________ J 
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Table GO. Phase GO Preprocessor Parameter Matching 2 
r-------------------------------------T---------------T---------------------------------, 
i IMain Processing I I 
IStatement or Operation Type I Routine I Subroutines Used I 
~-------------------------------------t---------------+---------------------------------~ 
jlnitialization and scratch core uti- IPMATCH IPOLYMV I 
Ilization for Parameter Matching 2 I I I L _____________________________________ ~ _______________ ~ ________________________________ ~ 

Table G01. Phase GO Routine/Subroutine Directory 
r-----------------T--------------------------------------------------------------------, 
I Routine/Subroutinel Function I 
~------------------+--------------------------------------------------------------------~ 
IPMATCH IGeneral initialization and scratch core utilization for Parameter I 
1 I Matching 2. I 
I I I 
IPOLYMV IMoves the routines POLY1, POLY2, POLY3, POLY4 and POLYS into scratch I 
I I storage (see Table GP). I L __________ . ___ . ____ ~ ____________________________________________________________________ J 

Table GP. Phase GP Pretranslator Parameter Matching 2 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ 
Iscans text for procedure and func- IBSl lADDTT, STKINF, UNSTCK I 
Ition calls 1 I I 
~-----------------------------------+---------------+-----------------------------------~ 
IExamines argument lists for IBS4 I EXSCAN, Ml, M4, M16, SCANFR I 
I expressi ons 1 I I 
~-----------------------------------+---------------t-----------------------------------~ 
Icreates temporaries for scalar ex- 1M16 IADDTT, COPYTP, MKDCEN, SET BUY I 
jpressions and constants I I I 
r-----------------------------------+---------------+-----------------------------------~ 
ICreates temporaries for array IE2 IADDTT, CHCKB1, COPYTP, MKDCEN, I 
I expressi ons I I SETBUY I 
t-----------------------------------+---------------+-----------------------------------~ 
ICreates temporaries for partially IE3 IADDTT, CHCKB4, COPYTP, ~~CEN, I 
I subscripted array expressions I I SETBUY I 
t-----------------------------------+---------------+-----------------------------------~ 
ICreates special temporaries for IEX16 IADDTT, BS2, CHCKB4, CHECKT, COPYT1,1 
lpartially subscripted arrays I IMKDCEN, STKINF, UNSTCK, Z11, I 
I I I SETBUY, SETMT I 
r-----------------------------------+---------------+-----------------------------------~ 
I Checks sing Ie arguments (except I M4 I CHECKT, M16 I 
I structures) with parameter I I I 
I descriptions I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IChecks single structure arguments IMS I CHECKS, CSTTMP I 
;-----------------------------------+---------------+-----------------------------------~ 
ICreates temporaries for structure IM21 ICSTMP2, MKDCEN, CHCKB4, SETMT, I 
I expressions I IADDTT I 
;-----------------------------------+---------------+-----------------------------------~ 
I Creates temporari es for partially I Z22 I BS2, ADDTT I 
Isubscripted structure I I I 
;-----------------------------------+---------------+-----------------------------------~ 
Icompare the two arguments of the IPOLY1, POLY2, IBS2 I 
IPOLY fUnction and create IPOLY3, POLY4, I I 
Itemporaries if the arguments are I POLYS I I 
I not both floating and do not have I I I 
I the same scale and precision I I I 
r-----------------------------------+---------------+-----------------------------------~ 
Icreates special dictionary entries IM37 INone I 
Ifor generic entry labels used as I I I 
I arguments I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 
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Table GP1. Phase GP Routine/Su,broutine Directory (Part 1 of 2) 
r------------------T----------'----------------------------------------------------------, 
IRoutine/Subroutine! Function ! 
r------------------+----------,----------------------------------------------------------~ 
IADDTT (GR) IAdds text to output block. I 
I I I 
I BSl I Scans input text. , 
I I I 
'BS2 ,Scans input text. , 
I , I 
'BS4 ,Examines argument lists for expressions. I 
I I I 
I BS10 I End-of-program rout ine. I 
I I I 
IBS33 ITests for constant argument. , 
I , I 
,CHCKBl (GR) 'Compares ·:.he bounds of argument and parameter arrays, and creates I 
, Inew dimension tables for temporary arrays. I 
, , I 
ICHCKB2 (GR) I Compares the bounds of argument and parameter arrays where the argu-I 
I Iment is partially subscripted, and creates new dimension tables for I 
I ,temporary arrays. I 
I I I 
ICHCKB3 (GR) Icreates a new dimension table from a parameter description. I 
I I I 
ICHCKB4 (GR) ,creates new dimension tables for partially subscripted array and I 
I I structures. I 
I , I 
ICHCKSl (GR) ICompares the structuring of argument and parameter structures. , 
I I I 
ICHECKB (GR) ICompares the bounds of argument and parameter arrays. I 
I , I 
ICHECKS (GR) Icompares structuring and data types of argument and parameter I 
I I structures. I 
I , , 
ICHECKT (GR) 'Compares data types of arguments and parameters. I 
I , I 
!COPYTP (GR) Icreates a temporary dictionary entry from a parameter description. I , , , 
ICOPYTl (GR) Icreates a temporary dictionary entry for a partially subscripted , 
I I array from a parameter description. I 
I , I 
I CSTTMP/CSTMP2 (GQ) , Create tE~mporary structure dictionary entries. ! 
I I , 
I EXSCAN (GQ) ,scans expressions for arrays and structures. I 
I I , 
,EX16 (GQ) I Creates i:emporary arrays for partially subscripted array arguments. I 
I I I 
IEX36 (GQ) ICreates a chameleon dictionary entry. I 
I I I 
'E2 (GQ) I Creates 'temporaries for array expressions. , 
I I I 
I E3 (GQ) I Creates 1:emporaries for partially subscripted array expressions. I 
I I I 
IMKDCEN (GQ) I Makes dictionary entries. I 
, I , 
IMl (GQ) IExamines argument expressions. I 
I , I 
1M2 (GQ) IExamines single arguments with parameter descriptions. I 
, I , 
lM4 (GQ) Icompares single arguments with parameter descriptions. I 
, I , 
IMS (GQ) ,Examines structure arguments. , 
I , I 
I M6 (GQ) 'Tests fo[" structure parameter. , 
I I I 
,MlO (GQ) 'Processes subscripted variable argument. I L _________________ .1. ________ . ___________________________________________________________ .-J 
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Table GPi. Phase GP Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+--------------------------------------------------------------------~ 
IM12 (GQ) I Creates a warning message. I 
I I I 
IM13 (GQ) IGets BUY text. I 
I I I 
IM14 (GQ) IProcesses scalar argument. I 
I I I 
IM16 (GQ) ICreates temporaries for scalar expressions and constants. I 
I I I 
IM2i (GQ) ICreates temporaries for structure expressions. I 
I I I 
IM22 (GQ) IProcesses data item parameter. I 
I I I 
IM23 (GQ) IProcesses label parameter. I 
I I I 
IM24 (GQ) ICreates a structure temporary. I 
I I I 
IM37 (GQ) Icreates dictionary entries for generic entry labels which are I 
I I arguments. I 
I I I 
IM4i (GQ) IError routine. I 
I I I 
IM44 (GQ) IProcesses dimensioned scalar argument. , 
I I I 
IPOLYi, POLY2, ICheck the arguments to the POLY function and generate code to buy I 
IPOLY3, POLY4, I temporaries, if the arguments are not both floating and do not have I 
IPOLYS (all in GO> Ithe same scale and precision. I 
I I I 
ISCANFR IScans for matching parentheses. I 
I I I 
ISETBUY (GQ) IInserts skeletons to buy temporaries in the output text. I 
I I I 
ISETMT (GR) Isets temporary dictionary references in MTF compiler fUnctions for I 
I I array and structure bounds. I 
I I I 
ISTKINF Istacks information on encOUntering nested functions. I 
I I I 
ITESTC ITests for constant argument. I 
I I I 
I UNSTCK I Unstacks information. I 
I I I 
IZii (GR) IGenerates text to set up the dope vectors of partially subscripted I 
I larray temporaries. I 
I I I 
IZ22 (GR) IGenerates text to assign the structure subscripts of partially sub- I 
I Iscripted structures to temporaries, and then to set up the dope vec-I 
I Itor for the partially subscripted structure temporary. I L-_________________ ~ ___________________________________________________________________ -J 

Table GU. Phase GU Pretranslator Check List 
r-----------------------------------T---------------T-----------------------------------, 
I I Mai n Process ing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+-----------------------------------~ 
lscans statement: checks if preced- IBSCAN ICALL. LIST, MOVE, SUOPQ I 
ling SIGNAL statement is needed I I I 
t-----------------------------------+---------------+-----------------------------------~ 
'Scans statements; checks if follow-IASCAN I None I 
'ing SIGNAL statement is needed" I 
t-----------------------------------+---------------+-----------------------------------1 
IProvides a SIGNAL CHECK statement I CALL IGENTST I 
t-----------------------------------+---------------+-----------------------------------i 
lSearches list for checked items ISUOPQ ICALL. LIST I l ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table GU1. Phase GU Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine' Function I 
~------------------+---------.-----------------------------------------------------------~ 
IABGNDO I Sets IF-s'"itch for THEN or ELSE clause. I 
I I I 
IAFM ISignals checked items in argument list. I 
, I I 
I ASC I Tests statement identifier and takes action if necessary. I 
I I I 
I ASCAN Iscans statements; checks if following SIGNAL statement is required. I 
I I I 
IASCL IExamines statement dictionary entry. I 
I I I 
I ASPECL I Examines statement dictionary entry which is not a label. I 
I I I 
I ASTMT IHousekeeping for end of statement. I 
I I I 
IATEST4 ITests for argument list. I 
I I I 
IATEST5 ITests fOl THEN. I 
I I I 
IATST3 ITests fOl" end of statement. I 
I I I 
I BENTON ITest whet;her argument list contains checked item. I 
I I I 
I BPC ,processes "possible check" statement. I 
I I I 
I BSCAN IScans statement; checks if preceding SIGNAL statement is required. , 
I I I 
I BSTMT I Tests wh(~ther SIGNAL statement may be needed after statement output. I 
I I I 
I BTEST3 I Tests fm: end of statement. I 
I I I 
! BTEST4 I Tests fOT argument list. I 
, I I 
I BVARNO I Tests for END statement. I 
I I I 
I CALL (GV) 10utputs .sIGNAL statement for checked item. I 
I , I 
ICALLBA (GV) 'Tests whether SIGNAL precedes or follows statement responsible. , 
, I I 
ICALLEX (GV) IExit from subroutine CALL. I 
I I I 
,CALLIF (GV) ITests whether DO statement must be output. I 
I I I 
ICALSTM (GV) lRe-outputs overwritten statement after DO statement. I 
I I I 
ICALSYM (GV) loutputs SIGNAL statement. I 
I I I 
I GENTST I Checks space in output text block. I 
I I , 
ILIST (GV) IUpdates and searches list of currently checked items. , 
I I I 
I MOVE IMoves tE!xt from source to output. I 
I I I 
I SUOPQ (GV) I Searche~; list for checked items. , l __________________ i ________ . ____________________________________________________________ J 

Section 3: Program Organization 113 



Table HF. Phase HF Pretranslator structure Assignment 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+----------------------------------~ 
IScans text for structure assignmentlMR I BYNAME, GENTST, LSTSCN, MOVE, I 
I Statements, regions of nested sta- I I NSTSCN, STRASS, STREXP, STRURE , 
Itements, output list expressions, I I I 
I and structure references in input I I I 
I lists I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IExpands structure assignments and I BYNAME, STRASS,IDVCON, GENTST, LSTSCN, MOVE, , 
lexpressions into a set of scalar ISTREXP, STRURE INSTSCN, SBGN , 
,assignments or expressions corres- 'I I 
'ponding to the base elements of thel I I 
,structure operands. Where the base I' , 
,elements are arrays, the corres-I' I 
I ponding component expressions or I I , 
I assignments are surrounded by I I I 
,appropriately iterating DO groups I' I 
t-----------------------------------+---------------+-----------------------------------~ 
IScans regions of nested statements 'NSTSCN I MOVE, NSTSCN, STRASS I 
,for structure assignments I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IAdds text to the output string 'MOVE 'GENTST , 
r-----------------------------------+---------------+-----------------------------------~ 
IDetermines space availability in anlGENTST !MOVE I 
I out put text block I I I 
t-----------------------------------+---------------+-----------------------------------~ 
'Scans function argument and sub- I LSTSCN I MOVE, NSTSCN I 
Iscript lists 'I , 
t-----------------------------------+---------------t-----------------------------------~ 
'Constructs DO statements and checks I DVCON I GENTST I 
Ibound equivalence I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IConstructs subscript lists for ISBGN IGENTST , 
Ireferences to dimensioned structurel I I 
,base elements " I l ___________________________________ i _______________ i ___________________________________ J 
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Table HFl. Phase RF Routine/Subroutine Directory 
r------------------T----------'----------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+----------.----------------------------------------------------------~ 
IBYNAME (HG) IExpands B)~AME structure assignments. I 
I I 1 
I BYNl (HG) I Searches j:or matching BCDs down to base elements. I 
I , I 
IBYN1.1 (HG) 'Returns to start of current output assignment statement. , 

It' I BYN13 (RG) I Test for matching BCDs. I 
I I I 
IDVCON (HG) I Construct::; DO statements, checks bound equivalence. I 
I I I 
I GENTST I Determine::; space in output text block. I 
I I I 
ILSGET ITests for GET statement. I 
I I I 
ILSTSCN IScans sub3cript arguments and subscript lists. I 
I I I 
I LS21 'Tests for structure item in data specification. I 
I , I 
I LS23 I Tests for data-directed data specification. I 
I I , 
I MOVE IAdds text to output string. I 
I I I 
IMR IScans text for structure assignment statements, nested statements, I 
, loutput list expressions, and structure references in input lists. I 
, , I 
IMRBYN iTests for BY NAME assignment statement. , 
I I I 
I MRTRT t Scans source text for structures. I 
I I , 
'NSTSCN 'Scans regions of nested statements for structure assignments. I 
I I I 
I SADRAB (HG) I Builds up stack to show pattern of structure. I 
I , I 
I SAEND (HG) I Tests WhE!ther END statements need to be output. I 
, I I 
ISAOP (HG) IExamines dictionary reference found. I 
I I I 
I SATRT (HG) I Scans structure expression or assignment. I 
I I I 
I SAXl (HG) ITests whether item matches the stack pattern. I 
I I I 
I SA20 (HG) I Tests fOe: start of structure expression. I 
I I I 
I SA32 (HG) IOutputs base element and replaces it in source text. I 
I I I 
I SA36 (HG) I Tests fo:c BY NAME assignment statement. I 
I I I 
I SA 73 (HG) IOutputs END statements. I 
I I I 
I SA79 (HG) IResets s:::an pointer to start of expression/assignment. I 
I I I 
ISBGN Iconstructs subscript lists for references to dimensioned structure I 
I ,base elements. I 
I I I 
ISTRASS (HG) I Expands structure assignments into DO loops. I 
I I I 
ISTREXP (HG) IExpands structure expressions. I 
I I I 
ISTRURE (HG) IExpands structure references. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table HK. Pretranslator Array Assignment 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ 
iScans text for array and scalar IMR INone I 
lassignment statements I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Scans text for nested array and I MR I NESTAT I 
Iscalar assignment statements I I I 
~-----------------------------------+---------------+-----------------------------------~ 
(scans text for array expressions inlMR IARRASS, LSTSCN I 
I I/O lists in GET and PUT statements I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IExpands arrays into DO loops and IARRASS (FRETMP, MDE, OPTST, SLGCH, SUBSKP I 
Iscalar assignments; checks dim en- I I I 
I sions and bounds I I I L ___________________________________ i _______________ i _ __________________________________ J 

Table HKl. Phase HK Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
(Routine/Subroutinel Function I 
t------------------+--------------------------------------------------------------------~ 
IAADOP (HL) I Examines leftmost operand. I 
I I I 
IAAMULA (HL) ITests for multiple assignment. I 
I I I 
1M3 {HL> IChecks pseudo-variables. I 
I I I 
IAETRT (HL) IScans array expression. I 
I I I 
IARRASS {HL} IExpands arrays into DO loops and scalar assignments; checks dimen- I 
I Isions and bounds. I 
I I I 
IARREXP (HL) IGenerates DO loops and subscripts for array references. I 
I I I 
IARRIN (HL) IEntry point for array expressions in input lists. I 
I I I 
IARROUT (HL) IEntry point for array expressions in output lists. I 
I I I 
IFRETMP IGenerates a SELL statement for temporaries bought in the current I 
I I statement. I 
I I I 
I LSTSCN I Scans I/O lists for possible array expressions. I 
I I I 
IMDE IMakes a temporary dictionary entry. I 
I I I 
IMR IScans text for array and scalar assignment statements, for nested I 
I larray and scalar assignment statements, and for array expressions inl 
I I GET and PUT statements. I 
I I I 
IMREOP ITests for end of text. I 
I I I 
IMRTRT Iscans text. I 
I I I 
INESTAT IScans nested statements. I 
I I I 
\OPTST ITests any given operand. I 
I I I 
ISLGCH IGenerates and checks subscript lists. \ 
I I I 
ISLMCG IInserts subscripts in expanded array position. \ 
I I I 
ISUBSKP ISkips a subscript or subscript list. I L _________________ -i ____________________________________________________________________ J 
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Table HP. Phase HP Pretranslcltor iSub Defining 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t------------------------------------t---------------t-----------------------------------~ 
I Scans source text for references I MASCAN I MOVE I 
I defined by iSUB I I I 
t------------------------------------t---------------t-----------------------------------~ 
IProcesses references defined by \DEFSUB IGENTST, MOVE, SULIST, SUMOVE I 
liSUB I I I 
r----------------------------·-------t---------------t-----------------------------------~ 
I Scans subscr ipts I SUMOVE I None I 
I I (in SULIST) i I l ___________________________________ ~ _______________ ~ __________________________________ -J 

Table HPi. Phase HP Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
\ Routine/Subroutine I Function I 
t------------------1--------------------------------------------------------------------~ 
IDEDONE IResets pointers to scan first subscript list. I 
I I I 
I DEEND2 I Creates c.nd buys temporary. I 
I I I 
IDEFSUB \Processes references defined by iSUB. I 
I I I 
I DEGBDl I Tests for end of second subscript list. I 
: I I 
I DENEXT loutputs first-list subscript and tests for end of list. I 
I I I 
\ DENGUB \ Tests whl~ther dictionary .reference is constant or integer variable. I 
I I I 
I DERCUR I Stacks parameters for recursive entry to DEFSUB. I 
\ I I 
I DEREI'N I Returns ':.0 MASCAN or SUSCAN. I 
I I I 
\DEI'EMQ ITests whether second-list subscript is simple dictionary reference. I 
I I I 
I GENTST I Checks s pace in output text block. I 
I I I 
IINIT I Initializes text blocks and pointers, gets scratch storage. I 
\ I I 
I MAS CAN IScans source text for references defined by iSUB. I 
I I I 
I MOVE IMoves text from source to output. I 
I I I 
jSULIST I Scans subscript lists. \ 
I I I 
ISUMOVE \Scans subscripts. I 
\ I I 
I SUS CAN I Scans subscript. I 
I I \ 
ISUSUBS I ReplaceE iSUB by corresponding subscript or temporary. I l-_________________ ~ ________ . ___________________________________________________________ -J 
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TRANSLATOR PHASE TABLES 

Table lA. Phase IA Translator Stacker 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
I Scans source text I ESCAN I None I 
t-----------------------------------+---------------+-----------------------------------~ 
Icompares transfer vector IEACTNC IECOO to EC10 I 
~-----------------------------------+---------------+-----------------------------------~ 
\ stacks transfer vector I EACTNS I ESOO to ES2E I 
t-----------------------------------+---------------+-----------------------------------~ 
\Generates triples IEGENR IEGENR2, EGENR3, ENEWBL, ENOREP, I 
I I I EREPL, ETRBMP I L ___________________________________ ~ _______________ i ___________________________________ J 

Table IA1. Phase IA Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+--------------------------------------------------------------------i 
IEACTNC ICompares transfer vector. I 
I I I 
I EACTNS I Stacks transfer vector. I 
I I I 
I ECOD to EC10 I Provide comparison action for each operator. I 
I I I 
I EGENR IGenerates triples. , 
I I I 
IEGENR2 IGenerates triple for top stack operator, with blank first operand, \ 
I Ithen deletes the operator from the stack. I 
I I I 
IEGENR3 IGenerates triple with two blank operands. I 
I I I 
IENEWBL IObtains and chains new text block for output, resets output pointer. I 
I I I 
IENOREP IDeletes top stack operator, flags new top operand as the result of I 
I I the triple just generated. I 
I I I 
IEREPL IReplaces top stack operator by its prime, to indicate end of a list I 
I lof function arguments or subscripts. I 
I I I 
IESCAN IScans source text. \ 
I I I 
I ESTCAC I Places operand in stack. I 
I I I 
\ESOO to ES2E IHandle stacking of operators. I 
I I I 
IETRBMP IIncrements output point over one triple if end of text block is I 
\ I found. I l __________________ i ____________________________________________________________________ J 
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Table IG. Phase IG Translator Pre-Generic 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans text for BUY aggregate argu- IGS1 IFR, BR, TRF1, GS12 I 
lment dummies, end-of-block, and I I I 
lend-of-program triples I I I 
~-----------------------------------t---------------+-----------------------------------~ 
IObtains next text block I GS12 I None I 
r-----------------------------------+---------------t-----------------------------------~ 
ITransfers text to output block ITRF1 I None I 
~---------------------------·--------t---------------+----------------------------------~ 
ITransfers text skeletons to output ITRF2 IGS1, TRF1 I 
r-----------------------------------+---------------+-----------------------------------~ 
I Stacks and unstacks inforroat~ion on I FR, FRP I None I 
I encountering function and function I I I 
I triples I I I 
~----------------------------·-------+---------------t----------------------------------~ 
I Ins erts assignment sta temeni; for I BR ! GS1, TRF2 I 
I aggregate argument dummies I I I L ____________________________________ L _______________ L __ - _______________________________ -J 

Table IGl. Phase IG Routine/:3ubroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine \ Function I 
r------------------+--------------------------------------------------------------------~ 
IBR IInserts assignment statements for aggregate argument dummies. I 
I I I 
IBRl ITransfers point for IGNORE triple. I 
I I I 
IBR2 I Inserts assignment into text. I 
I I I 
I BR3 I Makes new dictionary entry for temporaries. I 
I I I 
I BR4 I Processes second BUY. I 
I I I 
IFR, FRP iStack and unstack information on encountering function and function' I 
I I triples. I 
I I I 
IGSl IScans text for BUY aggregate argument dummies, end-of-block. end-of-I 
I I program triples. I 
I I I 
IGS12 /Chains to next text block on encountering an end of block marker. I 
I I I 
ITRFl I Transfers text to the output block. I 
I I I 
ITRF2 I Transfers text skeletons to the output block. I L-_________________ L _______ . ____________________________________________________________ J 
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Table IK. Phase IK Translator Pre-Generic 
r-----------------------------------T---------------T-----------------------------------, 
, IMain Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ 
IInitializes phase and obtains text IENTER I None I 
I block storage for routine GNEOP I I I 
I (called by main generic phase), fori I I 
I translate table SCTRT used by the 'I I 
lexpression analyser and for nested I I I 
I function stack I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IMoves routine GNEOP, and table IMOVETT I None I 
I SCTRT into text block storage, I I 
r-----------------------------------+---------------+-----------------------------------~ 
ILoads Phase IL and transfers con- ILOADIL I None I 
Itrol to it I I I l ___________________________________ i _______________ i ___________________________________ J 

Table IL. Phase IL Translator Pre-Generic 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing 1 I 
I Statement or Operation Type I Routine I Subroutines Used , 
~-----------------------------------+---------------+-----------------------------------~ 
,Initializes phase, gets scratch IBEGIL I None I 
\ storage and sets pointer to func- I I I 
I Hon table I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IMoves function table into scratch IBASROU INone , 
,storage and sets pointer to nested I' , 
I function stack area I I , 
r-----------------------------------+---------------+----------------------------------~ 
I Loads modules 1M and IN and sets I BEGIN I None I 
I base for expression analyzer code I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IGets text block storage for use by IGETEXT I None I 
IPhase 1M. Sets pointer to it. I I I 
IMoves constants into scratch I I I 
,storage and sets pointer to first I I I 
I constant. Transfers control to I I I 
IPhase 1M I I I l ___________________________________ i _______________ i ___________________________________ J 

Table 1M. Phase 1M Translator Generic 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
\ Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ I Selects fUnction for processing , GNFUNC ,GNXTRP I 
r-----------------------------------+---------------+-----------------------------------~ 
ISelects generic procedure \GNPL1G IGNDRTA, GNXTRP, GNFMID I 
r-----------------------------------+---------------+-----------------------------------~ 
,Selects generic Library routines; IGNB1FH IGNARID, GNCBEF, GNCAC1, GNCTBI, I 
Idetermines function result I IGNGNCR, GNPRSC, GNSACH, GNSAPC, I 
I I IGNSBAR, EXPANL, GNSAPR, GNSBRT, I 
I I IGNSFMS I 
r-----------------------------------+---------------+-----------------------------------~ 
lSelects chameleon dummy and insertslGNCHAM IGNXTRP, EXPANL I 
I it in relevant dictionary entry I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IControls scan of text -- branches IEXPANL IARITH, LSTl, SUBSPT, ASSIGN I 
Ito processing routine I I I l ___________________________________ i _______________ i ___________________________________ J 
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Table 1M1. Phase 1M Routine/Subroutine Directory (Part 1 of 2) 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+---------------------------------------------------------------------~ 
lARITH (IN) ICalculat~es type of result of arithmetic operation (except **>. I 
I I I 
IASSIGN (IN) IReturns to calling phase with result. I 
I I I 
I EXPANL (IN) Control~; scan of text -- branches to processing routine. I 
I I 
IGNARID (IP) Identifies argument of built-in function and converts it to valid I 
I type, if possible. I 
I I 
IGNBIFH (IP) Selects generic Library routine; determines fUnction result. I 
I I 
iGNB08 (IP) Selects relevant family member. I 
I I 
IGNB16 (IP) Sets up result type of a built-in function. I 
I I 
I GNCACI Checks and convert_s a decimal integer. I 
I I 
IGNCBEF Standardizes argument code byte to a form for generic selection. I 
I I 
IGNCHAM Selects chameleon dummy and inserts it in relevant dictionary entry. I 
I I I 
I GNCTBI I Convert8 from decimal to binary. I 
I I I 
IGNDRTA IAnalyzen dictionary type. I 
I I I 
lGNEND IForms ~)inters and branches to routine GNEOP in text block storage. I 
I I I 
IGNEOB IProcesses end-of-block marker. I 
I I I 
IGNEOP lEnd of program routine. Frees blocks and releases control. I 
I I 
I GNFMID (IQ) I Identifies family member. 
I I 
IGNFUNC ISelects function for processing. 
I I 
IGNF04 IChecks for nested function situation. 
I I 
IGNF027 Sets up result type of a PL/1 function. 
I 
IGNFM3 (IQ) 
I 
IGNGNCR 
I 
IGNL06 (IQ) 
I 
IGNPLIG (IQ) 
I 
IGNPRSC (IP) 
I 
IGNSACH 
I 
IGNSAPC 
I 
IGNSAPR 
I 
IGNSBAR 
I 
IGNSBRT UP) 
I 
I 
IGNSFMS UP) 
I 

Replace!> original reference in text. 

General conversion routine. 

Forms entry relating to particular invocation. 

Forms table of family member descriptions. 

Selects highest mode, scale and precision of variable argument list. 

Performs special argument check. 

Calcula1:es scale and precision of a function result. 

Process.:s SUBSTR function and pseudo-variable arguments. 

Handles a subscripted argument. 

Examin~3 all three arguments of SUBSTR and calCUlates the reSUlting 
type exactly. 

Replace:;:; references to SUBSTR in text by reference to another entry 
giving detailed information about the arguments. Places a descrip-

I tion of the resulting string in the text. I l __________________ ~ _______ . _____________________________________________________________ J 
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Table IM1. Phase IM Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
\GNTRID Iscans source text. I 
I I I 
IGNX'l'RP I Gets next triple. I 
I I I 
ILSTl (IN) ICalculates type and length of result of string operation. I 
I I I 
ISUBSPf (IN) IAdds type of array to stack. I l ___________________ L ___________________________________________________________________ -J 

Table IT. Phase IT Post-Generic Processor 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans source text I PGTXSC I PGT01, PGEOB,PGEOP I 
t------------------------------------t---------------t-----------------------------------~ 
iAnalyzes type of function detected IPGFUNC INone I 
t-----------------------------------t---------------t-----------------------------------~ 
I completes function handling I PGFNCP I PGNEXT I 
t-----------------------------------t---------------t-----------------------------------~ 
I Detect.s • chameleon' temporary I PGBUYS I PGBUY I 
!references and deletes BUY and BUYS I I I 
Itriples where possible I I I 
t-----------------------------------t---------------+-----------------------------------1 
IDelet-es 'chameleon' reference in anlPGPASS I None I 
! assignment triple and alters the I I I 
largument triple to indicate an I I I 
I intermediate result I I I 
t-----------------------------------t---------------t-----------------------------------1 
IDeletes all other references to IPGFNCM IPGBYAS,PGSELL I 
,'chameleon' temporaries where I I I 
I applicable I I I l _______________________ o ______________ L _______________ L _________________________________ -J 

Table IT1. Phase IT Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutinel Function I 
~------------------t--------------------------------------------------------------------~ 
IPGASS IDeletes 'chameleon' assignments. 
I I 
IPGBYAS IProcesses 'Buy Assignment· triples. 
I I 
!PGBUY IProcesses BUY triples. 
I I 
IPGBUYS IProcesses BUYS triples. 
I I 
lPGEOB IDeals with End of Text Block conditions. 
I I 
IPGEOP IProcesses end of program marker. 
I I 
IPGFNCM IReplaces 'chameleon' reference by an intermediate result where 
I I applicable. 
I I 
I PGFNCP I Processes fUnction prime marker. 
I I 
IPGFUNC IAnalyzes function, and determines the type of processing required. 
I I 
IPGNEXT IGets the next triple in source text. 
I I 
iPGSELL IProcesses SELL triple. 
I I 
IPGTXSC IScans text. 
I I 
IPGT01 iDetermines action to be taken for a significant triple. L-_________________ L ___________________________________________________________________ -J 
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Table IX. Phase IX Pointer and Area Checking 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------f---------------f-----------------------------------1 
I Main scan routine I BUMP I TEST. ERASER I L-__________________________________ L _______________ L __________________________________ ~ 

Table IX1. Phase IX Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+---------------------------------------------------------------------1 
I BUMP I Scan routine. I 
I ! I 
I TEST I Tests operands for pointer and area data types I 
I I I 
I ERASER IProcesses bad statements. I L __________________ ~ ____________________________________________________________________ J 

Table JD. Phase JD Constant Expression Evaluator 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement of Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
I lni tializes phase, gets scratch, IINIT1 I None I 
I etc. I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans text, for constant triples ISCANT I MORTXT, PREFIX, CON CAT I 
r-----------------------------------+---------------+-----------------------------------1 
I Handles stacking/unstacking of I STAKOP I UNSTAK I 
I operands I I I L ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table JD1. Phase JD Routine/Subroutine Directory 
r-----------------~--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------1 
I CON CAT IDetects constant string operands, performs concatenation, makes new I 
I Idisk entry, and puts ref. in a slot for stacking. I 
I I I 
IINIT1 !Gets scratch core for the stack, initializes slots and switches. I 
I I I 
I MORTXT I Gets ne}!:t text block, resets pointer. I 
I I I 
lOUT Iputs out error message and aborts compilation if stack is not I 
I I emptied. I 
I I I 
!PREFIX I Detects unary prefixed constant, makes new list entry and puts ref. I 
I ! in a slot, for stacking. I 
I I I 
I SCANT IMain scan routine. I 
J I I 
! STAKOP IPush do~1O stack handler. I 
I I I 
I TRYFLAG I Tests if stack is full, and if so, aborts. I 
I I I 
I UNSTAK I Moves entry from the stack. I 
I I I 
I UPTXT I Upda tes text pointer. I 
I I I 
I WINDUP I Releasef;, scratch core and returns control to the control phase. I L __________________ ~ ____________________________________________________________________ J 
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AGGREGATES PHASE TABLES 

Table JI. Phase JI Aggregates Structure Processor 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
ITo re-order the STATIC AUTOMATIC ISCANA I MAP, MAPA I 
I and CONTROLLED chains and to pro- \ I \ 
I cess structures I I I 
r-----------------------------------+---------------t-----------------------------------~ 
I To scan down the COBOL chain for I SCAN I MAP I 
I COBOL-mapped structures I \ \ 
r-----------------------------------+---------------t-----------------------------------~ 
I To transfer items from the COBOL I RECHAN I None I 
I chain to the appropriate AUTOMATIC \ I I 
I chain I I \ 
t-----------------------------------+---------------t-----------------------------------~ 
ITo transfer control from IEMTJI to I TERMIN I None I 
IIEMTJM I \ I 
~-----------------------------------+---------------+-----------------------------------~ 
ITo map COBOL structures \ MAP INXTRF1,NXTRF2 I 
r-----------------------------------t---------------t-----------------------------------~ 
ITO check non-COBOL structures for \ MAPA INone I 
I constant length \ I I 
r-----------------------------------+---------------+-----------------------------------~ 
I To find the next member of a I NXTRFI I None I 
I structure \ I I 
r-----------------------------------+---------------t-----------------------------------~ 
ITo find the next element of a I NXTRF2 INone I 
I structure I I I l ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table JI1. Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------~ 
I MAP ITo map COBOL structures 
I I 
I MAPA ITo check non-COBOL structures for constant length 
I I 
I NXTRFl I To find the next member of a structure 
I I 
INXTRF2 ITO find the next element of a structure 
I I 
IRECHAN ITo transfer items from the COBOL chain to the appropriate AUTOMATIC 
I I chain 
I I 
I SCAN ITO scan down the COBOL chain for COBOL-mapped structures 
I I 
ISCANA ITO reorder the STATIC, AUTOMATIC, and CONTROLLED chains and process 
\ I structures 
I \ 
ITERMIN ITo transfer control from IEMTJI to IEMTJM L-_________________ ~ ___________________________________________________________________ -J 
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Table JK. Phase JK Aggregates Structure Processor 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I 1 
I Statement or Operation Type 1 Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
IScans AUTOMATIC, STATIC, and ICHNSCN IADRDV, CHKDEF, MKDVD, MKRDV, I 
lCONTROLLED chains I IPROCDT, PROCST, SETBRF, TERMWS I 
~-----------------------------------t---------------t-----------------------------------~ 
IProcesses DEFINED items ICHKDEF ICMPIL1, lNOBJ, PROCDT, PROCST, I 
I I ISTBASE I 
r-----------------------------------t---------------t-----------------------------------~ 
IProcesses structures <calculates IPROCST ICMPIL1, INOBJ, ELSIZ I 
I offsets, multipliers, sizes, align-I I I 
Iments and padding; generates object \ I I 
I code) I I I 
t-----------------------------------t---------------t-----------------------------------i 
IProcesses arrays <calculates multi-IPROCDT iCMPIL1, lNOBJ, LOADCN. SP54 I 
\pliers and generates object code I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Calculates storage offsets for I PS25 I CMPILl I 
ladjustable items in structures I I I 
t-----------------------------------t---------------t-----------------------------------i 
I Calculates storage offsets for I ALVACA I CMPILl I 
ladjustable arrays I I I 
r-----------------------------------t---------------t-----------------------------------i 
Icalculates storage offsets for IALVACI ICMPILl I 
ladjustable strings I I I 
r-----------------------------------t---------------t-----------------------------------i 
IGenerates code to initiali2.e string/SVARY ICMPIL1, INOBJ, IPDV, VOBJC I 
Idope vectors for arrays of varying I I I 
I strings in structures I I I 
t---------------------------,--------t---------------t-----------------------------------~ 
IGenerates code to initiali2e stringlVOBJC /CMPIL1, INOBJ, IPDV I 
'dope vectors for varying. non- I I I 
I structured arrays I I I 
t-----------------------------------t---------------t-----------------------------------~ 
\Generates code to calculatE' the ISTBASE ICMPILl I 
,starting address of storagE! for 'i I 
loverlay defined items I' , 
t---------------------------·--------t---------------t-----------------------------------~ 
,Adds text skeletons to the output ICMPILl I None , 
I stream I I I 
t---------------------------·--------t---------------t-----------------------------------~ 
IMakes dictionary entries for dope I MKDVD IELSIZ I 
,vector descriptions I I I 
t------------------------------------+---------------t-----------------------------------~ 
IMakes dictionary entries for record I MKRDV I MKCNST, CMPILl I 
I description vectors I I I 
t------------------------------------+---------------t---------------------------------~ 
I Generates code to set the address 'ADRDV I INOBJ. CMPILl I 
I in a record description vector at I I I 
,object time I I , 
~------------------------------------+---------------t-----------------------------------i 
,Calculates the length and alignment, ELSIZ I None I 
lof scalar data i terns I I I 
r------------------------------------+---------------+-----------------------------------1 
I sets offsets for BASED variables I BASED I None I L-___________________________________ i _______________ i ___________________________________ J 
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Table JK1. Phase JR Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
I ADRDV (JL) I Generates addressing code for AUTOMATIC RDVs. I 
I I I 
IALVACA (JL) ICalculates storage offsets for adjustable arrays. I 
I I I 
IALVACI (JL) Icalculates storage offsets for adjustable strings. I 
I I I 
I BASED isets offsets for BASED variables. I 
I I I 
ICHKDEF (JM) IProcesses DEFINED items. I 
I I I 
ICMPILl (JL) IAdds text skeletons to the output stream. I 
I I I 
IELSIZ IDetermines size of storage required for structure base elements. I 
I I I 
IINOBJ (JL) IInitializes object code statements. I 
I I 1 
I IPDV (JM) I Generates code to set up primary dope vectors. I 
I I I 
ILOADeN (JL) IGenerates object code to load object registers with constants known I 
I I at compile time. I 
I I I 
IMKDVD IMakes dictionary entries for DVDs. I 
I I I 
IMKRDV (JM) IMakes dictionary entries for RDVs. I 
I I I 
lNXTREF/NXTRF1 (JM> I Gets the next structure base reference. I 
I I I 
\PROCDT (JM) IProcesses arrays. I 
I I I 
IPROCST IProcesses structures. I 
1 I I 
IPS25 Icalculates storage offsets for adjustable items in structures. I 
I I I 
lCHNSCN (JL) IScans AUTOMATIC, STATIC, and CONTROLLED chains. I 
I I I 
ISETBRF (JL) Sets the reference to the current entry type 1. I 
I I 
ISETDVS Sets the dynamic dope vector size for non-adjustable structures. I 
I I 
ISP54 Calculates base element multiples. I 
I I 
ISTBASE (JM) Generates code to initialize starting address storage for overlay II 
I defined items. 
I I 
ISVARY (JL) Generates code to initialize string dope vectors for arrays of vary-I 
I ing strings in structures. I 
I I 
ITERMWS (JL) Terminates object code. I 
I I 
IVOBJC(JL) Generates code to initialize string dope vectors for varying, non- I 
I structured arrays. I l __________________ ~ ____________________________________________________________________ J 
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Table JP. Phase JP Translator Defined Check 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation ~~ype I Routine I Subroutines Used I 
~------------------------------------+---------------+----------------------------------~ 
IScans DEFINED chain; checks IIEMTJP IGETCLS, GETLTH, STRCMP I 
I validity I I I 
r-----------------------------------+--------------t--------------------------------~ 
IChecks that two structure descrip- ISTRCMP I None I 
I tions are the same and that they I I I 
lmay be validly overlaid I I I L ___________________________ • ________ ~ _______________ ~ __________________________________ ~ 

Table JPl. Phase JP Routine/Subroutine Directory 
r------------------r---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+---------------------------------------------------------------------i 
IGETCLS IAnalyzes structure descriptions, and checks that all elements are of 
I Ithe same defining class. 
I I 
IGEl'LTH IObtains .length of string or numeric field from associated dictionary 
I I entry. 
I I 
IIEMJP IControlling scan of DEFINED chain; checks validity. 
J I 
I JP8 I Tests whether defined item is packed. 
I I 
I JP20 Tests whl:!ther base defined item is adjustable. 
I 
IJP200 Tests whether item is a structure. 
I 
I JP540 Tests wh,:!ther defined item is coded arithmetic. 
I 
I JP541 Compares base and defined item. 
I 
I JP542 Tests wh,:!ther defined item is dimensioned. 
I 
iJP543 Tests whether base code is arithmetic. 
I 
ISTRCMP Compares structure descriptions. I L __________________ ~ ________ . ____________________________________________________________ J 
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OPTIMIZER PHASE TABLES 

Table KA. Phase KA Resident Control Module 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------+-----------------------------------~ 
IHandles KTAB BLDC/T operations IKAHBLD IZTXTAB, KAHLOK, KAHULK, ZUTXTC, I 
I I IKAHERR I 
~-----------------------------------t---------------t-----------------------------------~ 
IHandles KTAB DR operation IKAHMDR IKAHERR, ZTXTAB, ZALTER, KAHULK I 
r-----------------------------------t---------------t-----------------------------------~ 
IHandles KTAB ULDR operation IKAHUDR IKAHULK I 
~-----------------------------------t---------------t-----------------------------------~ 
IHandles KTAB DEACT operation IKAHDAC IKAHULK I 
r-----------------------------------t---------------t-----------------------------------i 
IHandles KTAB FREE operation IKAHFRE IKAHERR, ZALTER I 
~-----------------------------------t---------------t-----------------------------------~ 
IHandles KTAB SCAN operation for IKAHSCN IKAHERR, KAHLOK, ZTXTAB, KAHULK I 
I non-text tables I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IHandles KTAB SET/SET Z operations IKAHSET IKAHERR, KAHULK I 
~-----------------------------------t---------------+-----------------------------------1 
IPlace save area stack, DTCAs and IKBSTUP(KB) I None I 
I block list table in scratch storage I I I L ___________________________________ ~ _______________ ~ ___________________________________ ~ 

Table KAl. Phase KA Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
.------------------t--------------------------------------------------------------------~ 
IKAHBLD IHandles KTAB BLDC/T operations 
I I 
IKAHDAC IHandles KTAB DEACT operation (non-text tables> 
I I 
IKAHERR IProduces error message and aborts 
I I 
IKAHFRE IHandles KTAB FREE operation 
I I 
IKAHLOK ILoCks a table entry 
I I 
IKAHMDR Handles KTAB DR operation (non-text tables) 
I 
IKAHSCN Handles KTAB SCAN operation (non-text tables> 
I 
IKAHSET Handles KTAB SET/SETZ operations (non-text tables> 
I 
IKAHTXT Handles all KTAB operations on text tables 
J 
IKAHUDR Handles KTAB ULDR operation 
I 
lKAHULK Unlocks a table entry 
I 
IKBSTUP (KB) Places save area stack, DTCAs and block list table in scratch 
I storage L-_________________ ~ ___________________________________________________________________ -J 
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Table KC. Phase KC DO-Loop 8pecification Scan 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or operation ~"Ype I Routine I Subroutines Used I 
t------------------------------------t---------------t-----------------------------------~ 
I General text scan I NXTRP I SCAN (KA), DOLOOP, ONBLK I 
~------------------------------------+---------------+-----------------------------------~ 
ISets ON mask for ON unit IONBLK ISCAN (KA) I 
~------------------------------------+---------------+-----------------------------------i 
IInitializes reordering scan after IDOLOOP ISCAN (KA), EXANAS, CVEND, MOVE, I 
I ITDO tri pIe I I MOVER I 
r------------------------------------+---------------+-----------------------------------i 
IAnalyzes expression in loop speci- IEXANAS ISCAN (KA), MOVER, RSCAN I 
I fication I I I 
r------------------------------------+---------------+-----------------------------------~ 
I Scans for ITDO nested in loop I RSCAN I SCAN (KA), MOVER I 
I specification I I I 
r---------------------------·--------t---------------t-----------------------------------i 
ICompletes reordering scan a'c end oflCVEND lSCAN (KA), RSCAN, MOVER, MOVET I 
Iloop specification I I I L ___________________________ . ________ ~ _______________ ~ __________________________________ -J 

Table KC1. Phase KC Routine/Subroutine Directory 
r------------------T--------·------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------·------------------------------------------------------------~ 
I CVEND I Completes reordering scan at end of loop specification I 
I I I 
IDOLOOP I InitialLz:es reordering scan after ITDO triple I 
I I I 
IEXANAS IAnalyzes expression in loop specification 
I I 
I MOVE IPuts triple into MOVE list 
I I 
I MOVER IPuts triple into REORDER list 
I I 
IMOVET IMoves R~)RDER list into text 
I I 
IMXTRP IGeneral text scan 
I I 
IONBLK I Sets ON :mask for occurrence of ON unit 
I I 
I RSCAN I Scans for ITDO nested in loop specification 
I I 
ISCAN (KA) IScans text I L-_________________ ~ _____________________________________ - _____________________________ -J 

Table KE. Phase KE Dictionary Scan and DO-Map Build 
r-----------------------------------T---------------T-----------------------------------, 
I IMain processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+-----------------------------------i 
I Initialization I KEINIT I KCDS, KESCAN, HTAB I 
t-----------------------------------+---------------+-----------------------------------~ 
IDictionary scan marking unsafe I KCDSIN IHTAB, ZDICRF, ZDRFAB, ZDABRF I 
I variables I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IScans text and passes control to I KESCAN IKTAB I 
Itriple processing routines I I I L ___________________________________ i _______________ i _____ ---___________________________ J 
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Table KEi. Phase KE Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+--------------------------------------------------------------------~ 
IKCDSIN IDictionary scan marking unsafe variables I 
I I I 
IKECDME I Creates a DO-Map entry I 
I I I 
jKEDEND I Completes the DO-Map entry I 
I I I 
IKEERRH IProduces termination error message and aborts I 
I I I 
IKEINIT I Initialization I 
I I I 
IKELKUP IScans list of procedures and pointers I 
I I I 
IKESCAN I Scans text calling triple processing routines I 
I I I 
IKESTCK IMakes entry in stack I L-_________________ ~ ___________________________________________________________________ .J 

Table KG. Phase KG DO-Examine Phase 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
l-----------------------------------+---------------+-----------------------------------~ 
IMain processing routine IKGMAIN IKGSCAN, KGSRGL, KGSORT, KGUSEN I 
r-----------------------------------+---------------+-----------------------------------i 
ITests whether an ON-unit could be IKGOTST IKGSRGL I 
lentered as a result of an interrupti I I 
loccurring at the triple being I I I 
I considered I I J 
r-----------------------------------+---------------+-----------------------------------i 
ITransfers control to appropriate IKGSCAN IKGERRR I 
Itriple routine I I I 
~-----------------------------------+---------------+-----------------------------------i 
iConsiders a variable for entry intolKGUSEL IKGUSEN I 
Ithe USE list I I I l ___________________________________ ~ _______________ ~ __________________________________ .J 

Table KGi. Phase KG Routine/Subroutine Directory 
,------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------i 
IKGDELT IDeletes non-compiler-created temporaries from USE list I 
I I I 
IKGDELU IDeletes unsafe variables from USE list I 
I I I 
IKGERRR IProduces a termination error message and aborts I 
I I I I KGMAIN I Main processing routine , 
I I , 
IKGNICE IChecks that a dictionary reference is for a real fixed binary scalar I 
, I integer variable I 
I I , 
IKGOTST ITests whether an ON-unit could be entered from the triple being , 
I I considered , 
I I I 
I KG SCAN ITransfers control to appropriate triple routine I 
I I I 
I KG SORT Isorts the USE list so that invariant variables appear first I 
I I I 
I KGSRGL I Makes an entry in the SUBS/REGION list I 
I I I 
IKGUSEL IConsiders a variable for entry into the USE list I 
I I I 
IKGUSEN 'Makes an entry in the USE list I l __________________ i ____________________________________________________________________ J 
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Table KJ. Phase KJ Subscripi:. Table Build 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or operation 'rype I Routine I Subroutines Used I 
~---------------------------.--------+---------------+-----------------------------------~ 
I To build the SUBS TABLE from the IKJSB 1 KJSRBXCH, KJSRCHKP, KJSRSOPC, I 
ISubs/Region List and test the loop 1 IKJSRTDED, ZDRFAB, KTAB I 
I initial, step, and limit fo:r use inl 1 1 
I BXLE and BXH code I I I L ___________________________ " ________ ~ _______________ ~ __________________________________ -1 

Table KJ1. Phase KJ Routine/Subroutine Directory 
r------------------T--------"------------------------------------------------------------, 
I Routine/Subroutine 1 Function I 
~-----------------+--------.------------------------------------------------------------~ 
IKJSB IBuilds SUBS TABLE from Subs/Region List and tests the loop initial, I 
I 1 step, and limit, for use in BXLE and BXH code I 
I I I 
IKJSRBXCH IChecks that current loop is optimizable for BXLE, BXH loop control I 
I I code , 
I I , 
IKJSRCHKP ,Sets a series of flags stating the attributes of the expression I 
I ,being analyzed I 
I I I 
IKJSRSOPC Isets a series of flags stating the attributes of a given triple I 
I I operand within the context of the expression analysis I 
, I I 
IKJSRTDED ISets the target DED in the dictionary entry for a constant to be I 
I lused in BXLE/BXH code. If necessary, new data dictionary entries I 
I I are created and the reference in text modified. I 
I I I 
IKJSRUSEL ISearches the given USE list for a given variable I 
I 1 I 
I KODECN ITests a given dictionary entry for a REAL, FIXED, BINARY, SCALAR, 1 
I I INTEGER variable, or a BINARY or DECIMAL INTEGER constant I 
I I I 
I KONICE ITests that a given variable is REAL, FIXED, BINARY. SCALAR, INTEGER I 
, I I 
I KOPRSN ITests if a given dictionary reference is: I 
I I I 
I 11. a variable of precision less than 30 bits or 1 
I I I 
1 12. a decimal constant of precision less than 8 digits or 1 
I I I 
I 13. a binary constant of less than or equal to 30 bits I l __________________ ~ ____________________________________________________________________ J 
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Table KN. Phase KN Subscript Optimization 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------t---------------t-----------------------------------~ 
ISets up the physical phase KN data IKNINIT IKNCLOF I 
I area, KNDATA in scratch storage. I I I 
IKNCODE, which is a group of lower I I I 
Ilevel subroutines, is also moved I I I 
linto scratch storage. The scratch I I I 
I storage area is provided by KA. A I I I 
Iscan is made of the chain of DO-map I I I 
I entries, and subroutine KNCLOF is I I I 
I called for each to remove offsets, I I I 
I and prepare potentially optimizable I I I 
lsubscripts for matching. I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IScans the subs entries of the subs-IKNCLOF IKNCOMU, KNHASH, KNANAL, KNOPTY I 
I region table for the loop. It I I I 
I cleans up potentially optimizable I I I 
Icode, removes offsets, accumulating I I I 
I the total offset in the spare I I I 
loperand of the appropriate subs I I I 
I triples, and calculates hash values I I I 
Ifor optimizable COMA's. I I I 
t-----------------------------------t---------------t-----------------------------------i 
IAccumulates hash total and computeslKNHASH I None I 
Ihash for specified triple. I I I 
t-----------------------------------t---------------t-----------------------------------1 
IAnalyzes the type of triple operandlKNANAL IZDRFAB I 
land sets a return code value I I I 
I accordingly. I I I 
~----------------------------------t---------------t-----------------------------------~ 
IAnalyzes the type of triple operandlKNOPTY IZDRFAB I 
I and sets a return code value I I I 
I accordingly. I I I 
t-----------------------------------t---------------t-----------------------------------i 
IConverts a decimal constant to IKNCOMU IZDRFAB I 
Ibinary and multiplies it with a I I I 
I given binary value. An option may I I I 
Ibe specified to allow conversion I I I 
lonly of the given decimal constant I I I 
Ito binary. I I I L ___________________________________ ~ _______________ ~ __________________________________ --l 

Table KN1. Phase KN Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, I Routine/Subroutine I Function I 
t------------------t--------------------------------------------------------------------i 
IKNANAL IAnalyzes type of triple operand and sets a return code value 
I I accordingly. 
I I 
IKNCLOF IScans subs entries of subs-region table for loop. Cleans up poten-
I Itially optimizable code, removed offsets, and calculates hash values 
I Ifor optimizable COMA's. 
I I 
IKNCOMU IMultiplies decimal and binary values. 
I I 
IKNHASH IAccumulates hash total and computes hash for specified triple. 
I I 
IKNINIT ISets up code and data areas in scratch storage, and scans chain of 
I IDO-map entries, calling KNCLOF to remove offsets. 
I I 
IKNOPTY IAnalyzes type of triple. L __________________ ~ ____________________________________________________________________ J 

132 



Table KO. Phase KO subscrip-t. Optimization (Part 1 of 5) 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I Subroutines Used I 
I Statement or Operation Type I Routine I I 
~-----------------------------------+---------------+----------------------------------~ 
.IInitialization is performed for thelKOINIT IZLOADX, RELESE, I 
Iphase. The next DO-map entry in I IKTAB (Macro routines in KA), I 
Iprocessing sequence is obtained andl IKNOPTM, KOBXCH, KPUPDT I 
I put in scratch storage. Module KP I I I 
I and KQ are loaded, and the :3ubs/ I I I 
I Region Table is updated from the I I I 
lpatch file. The iterative specifi-I I I 
I cation and DO-map are checked in I I I 
lorder to amend iterative specifica-I I 1 
I tion. A subroutine is called to I I I 
Iform a match chain in the Subs/ I I I 
I Region Table, once for Transforms I I I 
I and Invariants and once for common-I I I 
ling. When end of OO-map is reached I I I 
I return is made to Compiler control I I ! 
~-----------------------------------f---------------+-----------------------------------~ 
IThe sindex number for the loop is IKOBXCH IKTAB {Macro routines in KA}, I 
Iset to zero. The routine looks at I I KOSNDX, KOPTCH 1 
I the DO-map entry and iterative spe-I I I 
Icification triples and makes a I I I 
lpatch over the ITOO and lTD' tri- I I I 
I ples if BXLE/BXH is to be generated I I I 
Ifor the loop I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IThe match chain is processed and I KOMTCH IZDRFAB, ZDICRF, I 
lentries are made in the patch file.1 IKTAB (Macro routines in KA), I 
IThe patch entries contain optimizedl I KOCVTX, KOSNDX, KOMAKC, I 
Icode for three types of subscript. I I KOPTCH, KOMCOM, KOMCHN, I 
IPatches are also created for the I I KOMOVE, KOSSB3, KOSSB2, KOSSB1 I 
IBXLE/BXH code for optimized loop I I I 
I control I I I 
r-----------------------------------f---------------+----------------------------------~ 
ICreates part of patch for 'Irans- I KOMCOM IKOMOVE, KOPTCH I 
Iforms and Invariants. It is called I I I 
Ifrom KOMTCH I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IMakes an entry in the patch file I KOPTCH IKTAB (macro in KA), KOMOVE, KOPCOM \ 
Ifrom the patch build area. Options \ I I 
I are available to move the patch I I I 
Idata to the patch build are!a beforei I I 
Imaking an entry in the patch file. I I I 
IEntries are chained togethE!r if I I I 
I they are to be inserted at the same I I I 
Ipoint in text. A PTCH triple is I I I 
I placed in text at the point_ of ins-I I I 
tertion. The overwritten triple is I I I 
I placed in the patch I I I 
~---------------------------.--------+---------------+----------------------------------~ 
I Moves the triple to be overwritten I KOPCOM I KOMOVE I 
I into the patch and moves the patch I I I 
linto the patch file. The E;ymbolic I I I 
I reference of the patch is moved to I I I 
Ithe PTCH triple in workspac:e. The I I I 
I tripl e in text is then ovel:wri t ten I I I 
Iwith PTCH triple I I I L ___________________________ • ________ ~ _______________ ~ __ ---_____________________________ -J 
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Table KO. Phase KO Subscript Optimization (Part 2 of 5) 
r-----------------------------------r---------------T-----------------------------------, 
I I Main Process ing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------t---------------t-----------------------------------~ 
IThe triples pointed to by the text IKOMCHN IKTAB (macro routines in KA) I 
I references in the subs/Region Tablel I I 
I elements in the current match chain I I I 
lare amended to refer to a value I I I 
I calculated in patch code. The chain I I I 
lis then deleted and all COMA's pro-I I I 
I cessed are marked in the subs/ I I I 
JRegion Table as dealt with and I I I 
I optimized I I I 
~-----------------------------------+---------------t-----------------------------------~ 
ITests the type of triple at the I KNTRTY I none I 
I address given and sets a return I I I 
I code accordingly I I I 
~------------~----------------------+---------------+-----------------------------------~ 
IMoves an item to the next available I KOMOVE I none I 
laddress in the patch build area in I I I 
Iscratch storage I I I 
~----------------------------------+---------------t-----------------------------------~ 
IAllocates a sindex register. The IKOSNDX IZUERR, ZABORT I 
I sindex register counter is incre- I I I 
Imented, the sindex available count-I I I 
I er is decremented and the symbolic I I I 
I register counter is incremented I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IThe first part of a subs list, con-IKOSSBS IKTAB (macro routines in KA), I 
Isisting of the SUBS triple and the I I KOSNDX, KOMOVE I 
leOMA's before the first matched I I I 
Itriple, is moved to the patch buildl I I 
1 area. The SUBS is changed to SSUB I I I 
land a symbolic register number is I I I 
I placed in the second operand. A I I I 
Inull value is inserted in the I I I 
Isecond operand of the COMA triples. I I I 
IAII other triples are not moved I I I 
~-----------------------------------+---------------+-----------------------------------i 
IMoves the last part of a subs list, I KOSSBE I KOMOVE I 
I consisting of the COMA's between I I I 
I the last matched triple and the I I I 
ISUB' triple, to the patch build I I I 
I area. The SUB' is changed to SSB I I I I 
land all COMA triples have their I I I 
I second operand set to null value. I I I 
I No other tri pIes are moved I I I 
~-----------------------------------+---------------+-----------------------------------i 
ITests whether any operand in a listlKOCVTX IKTAB (macro routines in KA), KNTRTYI 
lof triples is a ref erence to a con- I I I 
I trol variable of the current loop I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IThe message 'Invalid input type V IKOEROR IZUERR, ZABORT I 
I to optimizing phase KO' is put out I I I 
~----------------------------------+---------------t-----------------------------------~ 
IMoves a subscript list into the I KOSSB3 IKOSSBS, KNTRTY, KOMOVE, KOSSBE I 
I patch build area changing the SUBS/ I I I 
ISUB' triples to SSUB/SSB'. All I I I 
Imatched COMA expressions are copied I I I 
I wi th amendments as follows: I I I 
I (1) References to the control vari -I I I 
I able are replaced by references to I I I 
I the step. I I I 
1(2) All additive invariant parts ofl I I 
lthe expression are deleted. I I I 
IAII unmatched COMA expressions are I I I 
I replaced by COMA - NULL I I I L ___________________________________ i _______________ i ___________________________________ J 
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Table KO. Phase KO subscript Optimization (Part 3 of 5) 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation ~ype I Routine I Subroutines Used I 
r-----------------------------------t---------------t-----------------------------------~ 
IA subscript 1ist is moved to the I KOSSB2 IKNTRTY, KOMOVE, KOMAKC, KOSSBE, I 
lpatch bui1d area with SUBS/SUB' I I KOEROR, KOSSBS I 
I changed to SSUB/SSB' triplef:;. All I I I 
lmatched COMA expressions arE: oopiedl I I 
I except the dictionary refere,nces to I I I 
I the contro1 variable which C.re I I I 
I replaced by dictionary references I I I 
Ito the 'initia1' elements. A11 I I I 
I unmatched COMA expressions a.re I I I 
I rep1aced by COMA - NULL I I I 
r-----------------------------------t---------------t-----------------------------------~ 
I A subscript 1ist is moved into the I KOSSBl I KOMOVE, KOSSBE, KOSSBS I 
lpatch bui1d area with SUBS/S.UB' I I I 
I tr ip1 es changed to SSUB/SSB' tri - I I I 
Ip1es. A1I matched COMA expl:essionsl I I 
I are copied. A11 unmatched COMA ex-I I I 
I pressions are rep1aced by COMA - 'I I 
'NULL I I I 
~----------------------------·-------t---------------t-----------------------------------~ 
IProduces a binary constant, if it I KOMAKC I KOTSTO, KNTRTY, ZDICRF, KOADDC, I 
I is possib1e, given as parameters , I KOSUBC, KOMLTC I 
Ithe dictionary reference of two I I I 
I constants in the operands of a I I I 
Igiven trip1e. A dictionary entry 'I , 
,is made for the new constant~, the I I I 
I dictionary reference of which is an I I I 
loutput parameter. A ret urn code I I I 
Iva1ue is also given indicating I I I 
I whether or not such a constcnt has 'I I 
I been created I I I 
r----------------------------·-------t---------------t-----------------------------------i 
IA dictionary entry is obtained fromlKOTSTO IZDRFAB. KNCOMU, KOPREC I 
I the given dictionary reference and I I I 
I tested to see if it is for cl decim-, i I 
lal or binary integer constant. If I I I 
I it is, the effective precision is I I I 
,found and the constant is converted I I I 
I to binary if necessary I I I 
}----------------------------·-------t---------------t-----------------------------------~ 
iCalculates the effective precision I KOPREC I none I 
lof the binary fullword given I I I 
}----------------------------·-------t---------------t-----------------------------------~ 
IA binary fullword result is I KOMLTC I none , 
,obtained by multiplying together I I , 
Ithe two input binary values' I , 
r----------------------------·-------t---------------t-----------------------------------~ 
I A binary full word result is I KOADDC I none I 
lobtained by adding together the two, I , 
I input binary values I! , 
~------------------------------------t---------------+-----------------------------------~ 
IA binary fullword result is 'KOSUBC I none I 
lobtained by the subtraction of the I I , 
Itwo input binary values 'I I 
r----------------------------------·--t---------------t----------------------------------~ 
,converts a decimal constant to 'KNCOMU I ZDRFAB I 
Ibinary and multiplies it wi1:h a 'I I 
'given binary value. An option may ,! , 
Ibe specified to allow convel:sion I I I 
lonly of the given decimal constant I I I 
Ito binary 'I I L ____________________________ . _______ .1. _______________ .1. __________________________________ -1 
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Table KO. Phase KO Subscript Optimization (Part 4 of 5) 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I statement or Operation Type I Routine I subroutines Used I 
~-----------------------------------+---------------t-----------------------------------~ 
IScans the subscript lists of a IKNOPTM IKTAB (macro routines in KA), I 
IDO-loop looking for matching COMA's I IKNSECO, KNTRMV, KNCHRG, KNCMPR, I 
lor COMA - expressions which are I IKNALRG, KNOMAC, KNMKVL, KOMTCH I 
J possible candidates for transform- I I I 
ling, moving out of the loop as I I I 
I invariants, or cornrnoning I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IForward scans the Subs Table entry IKNSECO I none I 
I (equivalent to a backwards text I I I 
Iscan) looking for the first group I I 1 
lof COMA's that are optimizable as I I I 
lindicated by a switch I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IAnalyzes the type of triple operandlKNANAL IZDRFAB I 
land sets a return code value I I I 
I accordingly I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IClears the match chain IKNOMAC IKTAB (macro routines in KA) I 
t-----------------------------------+---------------+-----------------------------------~ 
IMatch area code is compared with IKNCMPR IKTAB (macro routines in KA) I 
Itext. The start point, finish I I I 
I point, and length of matched code I I I 
lis passed back. Only complete COM-I I I 
IA' s or COMA - expressions are I I I 
I matched I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IText between specified triples is IKNTRMV IKTAB (macro routines in KA), I 
I scanned. Cleaned up triples are I IKNTRTY, KNANAL, ZTXTAB, KNCOMU I 
Imoved into scratch storage I I I 
.------------------~~---------------+---------------+-----------------------------------~ 
IA list of dictionary references of IKNMKVL IKNANAL I 
lall variables in operands of tri- I I I 
Iples in a scratch work area is I I I 
Imade. The list is terminated with I I I 
la halfword of zeros. A flag is I I I 
(also set if any of the variables inl I I 
Ithe work area are unsafe I I I 
t-----------------------------------+---------------+-----------------------------------i 
IA check is made to determine if thelKNCHRG I none I 
I given region entry is an end region I I I 
I for commoning for the matched code I I I 
lin the scratch work area I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IA cheCk is made for region boun- IKNALRG IKTAB (macro routines in KA), KNCHRGI 
Idaries between specified subscripts I i I 
t-----------------------------------+---------------+-----------------------------------~ 
IControls the search through the I KPUPDT IKTAB (macro routines in KA), KPSSUBI 
ipatch file for SSUB triples and thel I I 
I subsequent processing of the I I I 
Irestricted types of expressions I I I 
I found after the SSUB triples I I I 
r-----------------------------------+---------------+----------------------------------~ 
IShortened version of phase KJ. I KPSSUB IKTAB (macro routines in KA), t 
IProcesses those triples following al IZDRFAB, KPCHKP I 
I SSUB tri pIe I II l ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table KO. Phase KO Subscript Optimization (Part 5 of 5) 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I subroutine Used I 
r---------------------------·--------+---------------t-----------------------------------~ 
IThe USE list is searched to see if IKPUSEL IKTAB (macro routines in KA) I 
I the given dictionary refere::1ce is I I I 
I contained in the list. A return I I I 
I code is set depending on th,~ part I I I 
lof the USE list in which the I I I 
I reference is found I i I 
r-----------------------------------+--------------t-----------------------------------~ 
IExamines an operand of a triple andlKPSOPC IZDRFAB, KPUSEL I 
Isets flags in a code byte giving I I I 
I the inf ormation required on the I I I 
loperand during the analysis of the I I I 
lexpression within which it occurs I I I 
r-----------------------------------t---------------t-----------------------------------1 
IThe operands of triples following alKPCHKP IKPSOPC I 
ISSUB triple are examined to deter- I I I 
I mine the type of expression under I I I 
I considerati on I I I L ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table K01. Phase KO Routine/Subroutine Directory (part 1 of 2) 
r-----------------~--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------1 
IKNALRG IChecks region boundaries between specified subscripts I 
I I I 
IKNANAL IAnalyzes type of triple I 
I I I 
IKNCHRG IChecks for end region for commoning I 
I I I 
IKNCMPR Icompares code in two matChing areas I 
I I I 
IKNCOMU IMultiplies decimal and binary values I 
I I I 
I KNMKVL I Lists variables in scratch storage I 
I I I 
IKNOMAC IClears the match chain I 
I I I 
IKNOPTM IScans subscript lists of DO-loop for matching COMA's I 
I I I 
IKNOPTY IAnalyzes type of triple I 
I I I 
IKNSECO IScans Subs Table entry for optimizable group of COMA"S I 
I I I 
IKNTRMV IRemoves offsets, tidies up, and moves code to match area I 
I I I 
IKNTRTY ITests triple type I 
I I I 
I KOADDC I Adds two binary values I 
I I I 
\ KOBXCH IChecks DO-loop and patches over lTOO and lTD" triples I 
I I I 
I KOCVTX I Tests for reference to control variable I 
I I I 
I KOEROR I Aborts I 
I I I 
I KOINlT IInitiaHzation for physical phase I L __________________ ~ ________ . ____________________________________________________________ J 
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Table K01. Phase KO Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------f-------------------------------------------------------------------~ 
I KOMAKC Icreates binary constant 
I I 
I KOMCHN IAmends triples to refer to value in patch 
I I 
I KOMCOM ICreates part of patch for transforms and invariants 
I I 
I KOMLTC IMultiplies two binary values together 
I I 
I KOMOVE IMoves item to next place in patch build area 
I I 
I KOMTCH (Processes match chain and makes an entry in patch file 
I I 
I KOPCOM loverwrites triple in text with PTCH triple 
I I 
I KOPREC IObtains effective precision of binary value 
I I 
I KOPTCH IMakes an entry in the patch file 
I I 
I KOSBSC IGets next entry from Subs/Region table 
I I 
I KOSNDX IAllocates a sindex register 
I I 
I KOSSBE IMoves last part of Subs list to patch build area 
I ! 
I KOSSBS !Moves first part of Subs list to patch build area 
I I 
I KOSSBl IMoves a subscript list to patch build area 
I I 
I KOSSB2 !Moves a subscript list to patch build area 
I ! 
I KOSSB3 IMoves a subscript list to patch build area 
I I 
I KOSUBC Isubtracts two binary values 
I i 
IKOTSTO ITests if dictionary entry is for binary or decimal constant 
I I 
I KPCHKP \Checks operands of triples in SSUB list 
I I 
I KPSOPC Isets a code byte after examining a triple operand 
I I 
IKPSSUB IProcesses triples following a SSUB triple in a patch 
I I 
I KPUPDT ISearches patch file for SSUB lists 
I I 
IKPUSEL ISearches USE List for given dictionary reference I L-_________________ ~ ___________________________________________________________________ ~ 
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Table KT. Phase KT Pseudo-Code Scan 

r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------t---------------t-----------------------------------~ 
ISCINIT Initialization ILA0005 IUTOi,UT02 I 
r-----------------------------------t---------------t-----------------------------------~ 
I SCi Search for triple of I LA0010 I UT01, UT03, UT06, UT07, UT08 I 
I interest I I I 
~-----------------------------------t---------------t-----------------------------------~ 
ISC2 Move current triple then ILAOOll IUT01,UT03,UT06,UT07,UT08 I 
I search I I I 
r-----------------------------------t---------------t-----------------------------------~ 
ISC3 Delete current triple then ILA0012 IUT01,UT03,UT06,UT07,UT08 I 
I search I I I 
r-----------------------------------t---------------t------------------------------------~ 
ISC4 Skip current triple - text ILA0020 IUT06 I 
I wanted I I ! 
r-----------------------------------t---------------t-----------------------------------~ 
ISC5 Skip current triple - text ILA002l IUT06 I 
I free I I I 
r-----------------------------------t---------------t-----------------------------------~ 
ISC6 Move current triple - text ILA0025 IUT03,UT06 ! 
I wanted I I I 
t-----------------------------------t---------------t----------------------.-------------~ 
ISC7 Move current triple - text ILA0026 IUT03,UT06 t 
I free I I I 
r-----------------------------------t---------------t-----------------------------------~ 
ISC10 Symbolic input pointer to ILA0035 IUTOl I 
I absolute I I i 
r----------------------------------t---------------t-----------------------------------~ 
I SCll Skip pseudo-code - text I LA0040 I UT06 I 
I wanted I i I 
r-----------------------------------t---------------t-----------------------------------~ 
ISC12 Skip pseudo-code - text ILA004l IUT06 I 
I free I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IMV2 Move user pseudo-coO!e to ILA0050 IUT04 I 
I contiguous OF I I I 
r---------------------------·--------t---------------t-----------------------------------~ 
I MV3 Move user pseudo-code to OF I LAO 0 5 5 I UTO 4 I 
r---------------------------·--------t---------------t-----------------------------------~ 
IMV3A Move user triples to OP I LA0056 I UT03 I 
~----------~----------------·--------t---------------t-----------------------------------~ 
IDVl Generate dope vector for ILA0070 IUT07,UT10,UTll I 
I based aggregate I I I L ___________________________ . ________ ~ _______________ ~ __________________________________ ~ 
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Table KT1. Phase KT Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I RoutiDe/Subroutinel Function I 
.------------------+--------------------------------------------------------------------~ 
IDV1 I Generate dope vector for based aggregate. I 
I I I 
I MV2 I Move user pseudo-code to contiguous output text. I 
I I I 
IMV3 IMove user pseudo-code to output. I 
I I I 
I MV3A IMove user triples to output. I 
I I I 
ISCINIT IInitialize input and output text blocks. I 
I I I 
I SC1 I Searches for triple of interest to user as indicated by TRT table. I 
I I 
ISC2 Move current triple to output then search for triple of interest to I 
I user. I 
I I 
iSC3 Delete current triple then search for triple of interest to user. I 
1 I 
ISC4 Skip over current triple and mask input WANTED. I 
I I 
ISC5 Skip over current triple and mark input FREE. I 
I I 
ISC6 Move current triple to output and mark input WANTED. , 
I I 
ISC7 IMove current triple to output and mark input FREE. I 
I I I 
ISC8 IMove input pseudo-code to output and mark input WANTED. I 

.1 I I 
ISC9 IMove input pseudo-code to output and mark input FREE. I 
I I I 
ISC10 'Convert symbolic input pointer to absolute. I 
I I I 
ISCll ISkip over input pseudo-code and mark input WANTED. I 
I I I 
,SCl2 ISkip over input pseudo-code and mark input FREE. I 
I I I 
I UTO 1 ,Get a new input text block. I 
I I , 
IUT02 IGet a new output text block. I 
I I I 
IUT03 I Move pseudo-code to output. I 
I I I 
IUT04 IMove triples to output. I 
I I I 
I UTO 5 I Move text to output. I 
I I I 
IUT06 I Test for end of block and chain to next block if necessary. I 
I I I 
IUT07 IConvert dictionary reference to absolute. I 
I I I 
IUT08 IMove input pseudo-code to output. 1 
J I I 
I UT10 I set adjustable bound val ues in a dope vector. I 
I I I 
IUTI1 Iconvert output text references to absolute. f L-_________________ ~ ___________________________________________________________________ -J 
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Table KU. Phase KU DO-loop C:mtrol and Merge Patches (Part 1 of 2) 

,----------------------------------T---------------T----------------------------------, 
I IMain processingl I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------------+---------------t-----------------------------------~ 
IThe phase KU control routine. ThislKUMAIN IMV3A(KT) + all routines in modules I 
lis highest level routine in phase I IKU and KV except KVJUMP, KVSSUB, I 
I I IKVSSBP I 
~----------------------------------+---------------t----------------------------------~ 
IPhase initia1ization I KUINIT I ZLOADW, ZUGC, SCINIT (KT) I 
r-----------------------------------t---------------t-----------------------------------~ 
IProcessing initialization p€rformedlKUSETS I none I 
Ibefore each return to main scan I I I 
r---------------------------------t---------------t-----------------------------------i 
IPrimary phase scan of text !KUSCNl ISC3(KT), SC1(KT) I 
t----------------------------.-------+---------------+-----------------------------------~ 
ISecondary scan of DO-loop specifi- I KUSCN2 I SC3 (KT), KVERRS I 
Ication elements only I I I 
t------------------------------------+---------------+----------------------------------~ 
IITOO triple test routine. l.oops IKUITDO I KVERRS ! 
I that are optimizable are dei:ected I I I 
t------------------------------------+---------------+----------------------------------~ I CV and *cv triple processinq I KUCVAR I SC5 (KT), ZDRFAB, KVERRS I 
I routine I I I 
t------------------------------------+---------------+-----------------------------------~ 
I Determination of type of st,:!p I KUSTEP I ZDRFAB ! 
r------------------------------------+---------------+-----------------------------------~ 
I Fi.ll in loop control skeleton for IKUSKLl I ZDICRF, MV3A(KT), MV3(KT) I 
,variable step with no sindeK I I I 
I registers I I I 
~-----------------------------------+---------------+----------------------------------~ 
IFill in loop control skeleton for IKUSKL2 IMV3A(KT), MV3(KT) I 
I variable step with sindex registers I I I 
t-----------------------------------+---------------+--------------------------------~ 
IFill in loop control skeleton for IKUSKL3 IMV3A(KT), MV3(KT) I 
I constant step I I I 
t---------------------------------+---------------+-----------------------------------~ 
I Phase finish. Release scratch I KUENDS I ZURC, RLSCTL, KVERRS I 
,storage KV and patch file. Return I I I 
I to control I I , 
~-----------------------------------+---------------+-----------------------------------~ 
IPatch triple processing routine. I KVPTCH IZTXTAB, MV3A(KT), KVSSUB. KVERRS I 
lEach patch is located and inserted I I KVITDP, KVSSBP, KVCOMA, KVCOMR, 1 
I I IKVJUMP I 
t--------------------------.--------+--------------+----------------------------------~ 
I Process all COMR triples ,KVCOMR I none I 
r-----------------------------------+---------------+-----------------------------------~ 
I Process all COMA triples I KVCOMA I none I 
t------------------------------------+---------------+----------------------------------~ 
Iprocess JUMP triples. Used only IKVJUMP IMV3(KT) , 
I while processing a patch I I I 
~------------------------------------+---------------+----------------------------------~ 
IProcess SSUB triple. Used only IKVSSUB IZDRFAB, ZTXTRF I 
I while processing a pa tch I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Process SSB' triples. Used only I KVSSBP I ZTXTAB I 
'while processing a patch I I , 
~------------------------------------+---------------+---------------------------------~ 
ISUBS and SUBO triple proce3sing IKVSUBS IZDRFAB, ZTXTRF, MV3A(KT) I 
I routine I I I 
t-----------------------------------+--------------+--------------------------------~ 
ISUB' triple processing routine 'KVSUBP I ZTXTAB I L ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table KU. Phase KU DO-loop Control and Merge Patches (Part 2 of 2) 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------f---------------+-----------------------------------~ 
I lTD' triple processing. Insert IKVITDP IMV3(KT), MV3A(KT) I 
lepilogue into text for optimizable I I I 
I loops I I I 
t-----------------------------------t---------------t-----------------------------------~ 
Iset up phase error message number I KVERRS \ZUERR, ZABORT I 
land parameters (I I 
r-----------------------------------t---------------t-----------------------------------~ 
ISearch register alias table for IKVALAS INone I 
ISSUB register I I I L ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table KUl. Phase KU Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
\ Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------i 
I KUCVAR Iprocesses CV and *CV triple in optimizable loop I 
I I I 
I KUENDS IPhase finish. Releases KV, scratch storage and patch text I 
I I I 
I KUINIT (Initializes phase KU processing I 
I I I 
I KUITDO IDetects DO-loops flagged as optimizable I 
I I I 
I KUMAIN I Phase KU control routine I 
I I I 
I KUSCNl I Primary scan for phase I 
1 I I 
I KUSCN2 Iscan for DO-loop specification elements I 
I I I 
I KUSETS I Processing ini tiali zation I 
I I I 
I KUSKLl Isets up variable step sindexes available loop control code I 
I I I 
I KUSKL2 Isets up variable step no sindexes loop control code I 
I I I 
I KUSKL3 Isets up constant step loop control code I 
I I I 
I KUSTEP IDetermines type of step I 
I I I 
\ KVALAS ISearches register alias table for SSUB register I 
I I I 
I KVCOMA I Processes COMA triples 1 
I I I 
I KVCOMR I Processes COMR triples 1 
I I I 
I KVERRS I Processes phase KU errors I 
I I I 
I KVITDP I Inserts loop control epi logue I 
1 I 1 
I KVJUMP I Processes pseudo-code wi thin patches I 
I I I 
I KVPTCH I Processes PTCH triples by reference to patch file I 
I I I 
I KVSSBP IProcesses SSB' triples occuring within patches I 
I I I 
I KVSSUB I Processes SSUB triple occuring within patches I 
I I I 
I KVSUBP IProcesses all SUB' triples I 
I I I 
I KVSUBS I Processes SUBS triples I L __________________ ~ ____________________________________________________________________ J 
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PSEUDO-CODE PHASE TABLES 

Table LB. Phase LB Pseudo-Code Initial 
r----------------------------·-------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Tipe I Routine I Subroutines Used I 
b----------------------------.-------+---------------+-----------------------------------~ 
IScans text for PROCEDURE, BEGIN, I SCAN ISCINIT, SCi, SC3, SC5 (all in KT), I 
land ALLOCATE triples \ ISFSCAN, ENDRTN, MAIN, SCAUTO, I 
I \ I AUT012 I 
~-----------------------------------+---------------+-----------------------------------i 
I Scans automatic chain I SCAUTO I MAIN I 
t-----------------------------------+---------------+-----------------------------------~ 
IProcesses INITIAL attribute dic- I MAIN !CNSTWK, ARRENT I 
I tionary items I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IProcesses IDV statements I AUT012 I ARRENT I 
t-----------------------------------+---------------+-----------------------------------~ 
I Processes INITIAL arrays I ARRENT I CNSTWK I l ___________________________________ ~ _______________ ~ __________________________________ -J 

Table LBi. Phase LB Routine/subroutine Directory 

r-----------------~--------------------------------------------------------------------, 
\ Routine/Subroutine \ Function I 
t------------------+---------·-----·------------------------------------------------------~ 
IARRENT (LC) IGenerates triples and pseudo-code for arrays declared with INITIAL. , 
I I I 
I AUT012 'Processes IDV (initial dope vector) statements. I 
I , I 
ICNSTWK ICreates initialization triples. I 
I I , 
IENDRTN IReleases phase and scratch storage. I 
I \ \ 
I MAIN I ProcesseB INITIAL attribute dictionary items. \ 
I I I 
I SCAN \Scans text for PROCEDURE, BEGIN, and ALLOCATE triples. , 
I I , 
I SCAUTO I Scans AU':C'OMATIC chain. I 
\ , i 
,SFSCAN I Scans th,:ough second file statements. I l __________________ ~ ________ . ____________________________________________________________ J 
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Table LD. Phase LD Pseudo-Code Initial 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------------+---------------+-----------------------------------~ 
IScans the STATIC chain for any I STATIC IENDRTN, ARRENT, CNSTWK, , 
,variable with the INITIAL attributel ILOVNAS, STRADD , l ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table LD1. Phase LD Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, I Routine/Subroutine , Function , 
~-----------------+--------------------------------------------------------------------i 
I ARRENT IProcesses the initial value string for arrays. , 
, I I 
ICNSTWK ,Creates constant entries for initial values. I 
I I , 
ICNVERT IConverts decimal integer constants used as replication factors to I 
I ,fixed binary. I 
I I , 
IENDRTN IReleases the phase and scratch storage. I 
I , I 
'GAAl IScans array initial value string. I 
I , I 
'GAC3 I Makes slot for converted constant for arrays. , 
I I I 
ILOVNAS 'Calculates the equivalent length in bits or bytes of a constant for I 
, Ivariable or adjustable length strings. , 
I , , 
'I STATIC I Scans the STATIC chain. , 
I , , 
ISTRADD IAddresses elements of structures. , 
I , , 
IST0006 ILocates initial value list. I 
I I I 
ISTOOBB 'Resets initial value entry. I 
I , I 
I'ST9999 I Makes slot for converted constant for scalars. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table LG. Phase LG Pseudo-Code 00 Expansion 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation ~fpe I Routine I Subroutines Used I 
1------------------------------------+---------------+----------------------------------~ 
I Scans text I LG0002 I SCl (l\:T) I 
1----------------------------<-------+---------------+----------------------------------~ 
IFor iterative 00 triples, pushes I LGOOll I PSHDWN, SC5 (KT), CVSCAN I 
I down stack and examines control I I I 
I variable I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Pushes down DO stack I LG0013 I PSHDWN I 
1-----------------------------------+---------------+----------------------------------~ 
IFor iterative 00' and 00' triples, ILG0012 IEXPEVL. POPUP I 
I pushes up stack and removes top I I I 
I entry I I I 
t-----------------------------------+---------------+-----------------------------------~ 
I For CV triples, reverts to normal I LG001S I EXPEVL I 
Iscan I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IFor TO and TO' triples, examines ILG0011 IEXPEVL, TESTOP I 
largument and assigns to temporary, I I I 
lif necessary I I I 
1-----------------------------------+---------------+----------------------------------~ 
I For BY and BY' t ri pl es, examines I LG 0 019 I EXPEVL, TESTOP I 
I expression and determines signs of I I I 
I constants; assigns variables: to \ I I 
I temporary I I I 
1------------------------------------+---------------+-----------------------------------~ 
IFor WHILE and WHILE' triplefl, marksiLG0021 ICODE3 I 
Iloop as iterative; generates test I I I 
Itriples I I I 
t------------------------------------+---------------t-----------------------------------~ 
100 EQUALS triples, assigns {~xpres- ILG0024 I CODE2 , TESTOP I 
Ision as a temporary; genera1:es codel I I 
Ito control loop if end of I I I 
I specification I I I 
r---------------------------·--------+---------------+-----------------------------------~ 
lSets up control variable text in DO\CVSCAN ICVCOPY, PSTYPO, PSTYPl I 
Istack I I I 
r---------------------------·--------+---------------+-----------------------------------~ 
IGenerates loop control code ICODE2 ICVCODE, DICENT, COMPAR, SWITCHP, I 
I I ILMV3AU, LMV3A5, PSTYFO, PSTYFl I 
t---------------------------<--------+---------------+-----------------------------------~ 
I Tests expression result type and I TESTOP I DICCHN, LMV3AS I 
lassigns to temorary if not constant \ I I 
r-----------------------------------+---------------+-----------------------------------~ I Moves text from DO stack to output I CVCODE I LMV3AU I L __________________________________ ~ _______________ ~ ____ ----___________________________ J 
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Table LGl. Phase LG Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~-----------------+--------------------------------------------------------------------~ 
ICODE2 IGenerates loop control code. I 
I , I 
ICODE3 IGenerates loop control code for WHILE. , 
I I I 
ICOMPAR IGenerates triples to test upper limit control expression. I 
, I I 
I CVCODE 'Moves text f rom DO stack to output. I 
I I I 
ICVCOPY IMoves input text to DO stack. I 
I I I 
ICVSCAN Isets up control variable text in DO block. , 
I I I 
IDICCHN I Chains dictionary entries. I 
I I I 
IDICENT I Makes a dictionary entry. I 
I I I 
I EXPEVL (LH) IAnalyzes expression to determine result type. I 
I I I 
ILGOOOO IInitializes phase. I 
I I I 
I LG0002 I Scans text. I 
I I I 
ILGOOIO IWhen EOP triple encountered, releases scratch storage and passes I 
I I control to next phase. I 
J I I 
ILGOOl1 I For iterative DO triples pushes down stack and examines control I 
I I variable. I 
I , I 
ILG0012 IFor iterative DO' and DO' triples pushes up stack and removes top , 
I I entry. I 
, , I 
ILGOOl3 'Pushes down DO stack. , 
I , I 
ILG001S IFor CV triples reverts to normal scan. , 
I I I 
ILGOOl7 IFor TO and TO' triples, examines argument and assigns to temporary I 
, I if necessary. I 
I I I 
ILG0019 IFor BY and BY' triples, examines expression and determines sign of I 
I I constants. Assigns variables to temporary. , 
, I I 
ILG0021 IFor WHILE and WHILE' triples, marks loop as iterative and generates I 
, I text triples. I 
I I I 
ILG0022 IWhen WHILE" triple encountered, branches to generate comparison I 
I Itriples. I 
I I I 
ILG0024 IFor DO EQUALS triples, assigns expression to a temporary: generates I 
I Icode to control loop if at the end of specification. I 
I I I 
)LMV3AU IMoves triples to output. I 
I I I 
ILMV3AS IMoves one triple to output. I 
I , I 
I POPUP IRemoves item from DO stack. I 
I I I 
IPSHDWN 'Pushes down DO stack and initializes new stack entry. , 
I I I 
IPSTYPO/PSTYPl ITest pseudo-variable argument type. \ 
I I I 
ISWITCHP IChanges DO stack text markers. I 
\ I I 
\TESTOP ITests expression result type and assigns to temporary if not \ 
I I constant. I ~ _________________ ~ ___________________________________________________________________ -l 
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Table LS. Phase LS Pseudo-Code Expression Evaluation 
r-----------------------------------~---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+---------------------------------~ 
,Scans text and branches to I LBO IARITH, FUNCT, LZZ1, MOVEPC, I 
\processing routines~ marks phase LWI ISCAN (KT), STRING, SUBSPT I 
I and releases control to next phase I I I 
t-----------------------------------+---------------+-----------------------------------~ 
ICalculates result type and IARITH, ARITH2 IADDSTK, ASSIGN, CONVT, DICDES, I 
Igenerates pseudo-code for +, -, *, I I EXPONT, GENRPD, GETADX, GETFR, I 
,/, prefix +, prefix -, compa:re I ,GETGR, MOVEPC, RELSTK, SETCPX, I 
loperators, and ADD, MULTIPLY, and , I STRING, S~P , 
I DIVIDE functions I I t 
r-----------------------------.------+---------------+-----------------------------------~ 
I Calculates result type for st:ring I STRING I LZZ1, MOVEPC, STALRG I 
,operators I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IInserts symbolic register in sub- ISUBSPT IADDSTK, DICDES I 
I script triple and stacks result I I \ 
r------------------------------------+---------------+-----------------------------------~ 
IInserts workspace description in \FUNCT IADDSTK, ARITH, DICDES, GETFR, I 
ITMPD triples after function, and I IGETGR, SCAN(KT) I 
I stacks result. Stacks arguml~nts I I I 
,for ADD, MULTIPLY, and DIVIn;:: func-I I I 
Itions. Adds pseudo-variable mar- I I , 
I kers to stack I I I 
r---------------------------------+---------------t---------------------------------~ 
ICalculates result type and I EX PONT IADDSTK, ARITH2, CONVT, GETADX I 
,generates pseudo-code for ** opera-I IMOVEPC, STALRG, SWOP I 
Itor. Generates calling sequ,ences 'I I 
,to library subroutines for complex I I I 
I arithmetic I I I 
r-----------------------------------+--------------t-----------------------------------i 
ICalculates target type and ICONVT IADDSTK, ASSIGN, GETFR, MOVE PC , I 
,generates assignment triple for , I STALRG I 
I conversion; sets dictionary entries I I I 
Ifor constants I I I 
r-----------------------------------+---------------+-----------------------------------i 
IInterchanges operands; optionally ,SWOP IGETADX, GETFR, GETGR I 
Iloads first operand I I I 
t-----------------------------------t---------------+-----------------------------------~ 
IObtains free floating or fixed ari-IGETFR, GETGR IGETADX, STALRG I 
Ithmetic register: stores it, if I I I 
I necessary I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IAdds items to, and releases items IADDSTK, RELSTK INane I 
I from intermediate result stack I I I 
r-----------------------------------+---------------+-----------------------------------~ 
I Generates calling s eguence for com-I SETCPX I EXPONT, GETADX I 
Iplex * and / operators, sup€!rvises I I ( 
Icomplex arithmetic I I I 
r----------------------------·-------+---------------t-----------------------------------~ 
(Inserts TMPD triples after ~;ero ILZZl IRELSTK, SCAN(KT) I 
I operands I I I L ____________________________________ ~ _______________ ~ __ - _______________________________ .J 
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Table LS1. Phase LS Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------i 
iADDSTK (LT) IAdds items to intermediate result stack. I 
I I I 
IARITH/ARITH2 (LT) ICalculate result type and generate code for +, -, *, /, prefix +, I 
I Iprefix -, compare operators, and ADD, MULTIPLY, and DIVIDE I 
I I functions. 1 
I I I 
lASSIGN IGenerates an assignment triple and TMPD in the output text. I 
I I I 
ICONST /sets up dictionary entry for constant operand. I 
I I I 
ICONVT ICalculates target type and generates assignment triple for I 
I I conversion. I 
I I I 
IDICDES IConstructs operand description from dictionary entry. I 
I I I 
I EOP2 IMarks phases wanted/not wanted and releases control. I 
I I I 
IEXPONT (LU) ICalculates result type and generates pseudo-code for *. operator, I 
I land generates calling sequence to Library subroutines for complex I 
I I arithmetic. I 
I I I 
IFCTDES I Inserts workspace description in TMPD triples after function, and I 
I I stacks result. I 
I I I 
IFUNCT IInserts workspace description in TMPD triples after function, and I 
I Istacks result. Stacks arguments for ADD, MULTIPLY, and DIVIDE func-I 
I Itions. Adds pseudo-variable markers to stack. I 
I I I 
IFXC1 (LT) IGenerates fixed binary pseudo-code. I 
I I I 
IGENRPD IGenerates pseudo-code for packed decimal operations. I 
I I I 
IGETADX (LT) Isets up address of pseudo-code instruction. I 
I I I 
IGETFR/GETGR (LT) IObtain free floating or fixed arithmetic register; store it, if I 
I I necessary. I 
I I I 
iLBO IScans text and branches to processing routines. I 
I I I 
ILBE21 (LT) ITests for operand conversions and constants. I 
I I I 
ILBFLl (LT) IGenerates floating pseudo-code. I 
I I I 
lLZZl I Inserts TMPD triples after zero operands. • 
I 1 I 
I MOVEPC IMoves pseudo-code to output text. I 
I I I 
IPSI lAdds pseudo-variable marker to stack. I 
I I I 
lRELSTK (LT) I Releases items from intermediate result stack. I 
I / I 
ISETCPX (LU) IGenerates calling sequence for complex * and / operators; supervises I 
I Icomplex arithmetic. l 
1 I I 
ISTALRG IGenerates pseudo-code to store all arithmetic registers currently inl 
I I use. I 
I I I 
I STRING Icalculates result type for string operators. I 
I I I 
ISUBSPT IInserts symbolic register in subscript triple and puts result in I 
I I stack. I 
I I I 
ISWOP IInterchanges operands and optionally loads first operand. I L __________________ ~ __ ----______________________________________________________________ J 
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Table LV. Phase LV Pseudo-Coo.e String Utili ties 
r-----------------------------.------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation T)'pe I Routine I Subroutines Used I 
r-----------------------------.------+--------------+-----------------------------------~ 
IInitializes module; releases con- ISTRUTO INone I 
Itrol to next module I I I 
r------------------------------------+---------------+-----------------------------------i 
IConverts data item to string;; cal- ISTRUTi ISCAN (KT), STRUT2 I 
Iculates string length I I I 
~----------------------------.-------+---------------+-----------------------------------~ 
I Produces a string dope vecto:c I STRUT2 I None I 
Idescription from a standard :,tring I I I 
I description I I I l ____________________________ . _______ i _______________ i ___________________________________ J 

Table LVi. Phase LV Routine/Subroutin9 Directory 
r------------------T-------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------i 
ILSUT17 ITests whether string length is greater than 256, and if necessary I 
, Igenerates fixed length calling sequence. I 
I I I 
I LSUT22 ITests whether string dope vector result is required. I 
I I I 
I LSUT26 I Generates' any assignment and TMPD triples. I 
I I I 
I LSUT27 ISets up assignment and TMPD triples. I 
I , I 
ISTUTO IInitializes module; releases control to next module. I 
I I I 
I STRUT 1 IConverts data item to string type; calculates string length. I 
I I I 
I STRUT 2 IProduces string dope vector description from standard string I 
I I descriptjcon. I 
I I I 
IZSTUTl ITransfer vector to STRUTi. I 
I I I 
IZSTUT2 ITransfer vector to STRUT2. I L-_________________ i ________ . ___________________________________________________________ -l 
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Table LX. Phase LX Pseudo-Code String Handling 
r-----------------------------------T---------------T-----------------------------------1 
I IMain Processing I I 
I Statement or operation Type ! Routine I Subroutines Used I 
~----------------------------------t---------------+-----------------------------------~ 
IInitializes phase, scans text and IBEGIN IFUNPT, SCAN CRT), STROP, I 
Ibranches to processing routines; I ISUBSPT, TMPDT I 
I releases control to next phase I I I 
~-----------------------------------t---------------+-----------------------------------~ 
IProcesses TMPD triples. ArithmeticlTMPDT IGETMPD, MOVSEL, RELSTK, SCAN (KT) , 
I type TMPDs are ignored. String I , SETMPD I 
ITMPDS are replaced by the top item I I I 
I from the string stack I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IProcesses function and fUnction IFUNT IADDSTK, DICDES, GETADS, GETMPD, I 
largument triples. Arithmetic type I I MOVEPC, RELSTK, SCAN CKT), SETMPD, I 
Ifunctions are ignored. Dictionary I I STROP I 
I entries are created for the results I I I 
lof string type fUnctions. A I I I 
Ilibrary calling sequence is I I I 
I generated f or the BOOL fUnction I I I 
I using the mechanism for packed bit I I I 
I operations. The result descrip- I I I 
,tions are added to the string stack I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IProcesses subscript triples. Ari- ISUBSPT IADDSTK, DICDES, SBGNOR, SCAN CKT) I 
,thmetic type subscripts are I I I 
lignored. A symbolic register or I I I 
I workspace offset is added to string I I J 
'type subscript triples and the I I I 
I string description is added to the I I I 
I string stack " I 
t-----------------------------------+---------------+-----------------------------------1 
IProcesses string operations CONCAT,ISTROP IADDSTK, DICDES, GETADS, GETADX, J 
lAND, OR, NOT and comparisons with I IGETMPD. MOVEPC, MOVSEL, RELSTK, I 
istring type operands. For simple I ISCAN(KT), STRUTCLV), ASSIGN. I 
Icases, in-line pseudo-code is I IGETWS4. GETWS8, SBGNER, SBGNR I 
I generated; otherwise calling I I I 
I sequences to the library are I I I 
'generated. The results are added I I I 
Ito the string stack. I I I L ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table LXl. Phase LX Routine/Subroutine Directory 
r-----------------~--------------------------------------------------------------------, 
I Routine/Subroutine \ Function I 
r------------------+----------~--------------------------------------------------------~ 
I ADDSTK I Adds .strings to the intermediate string result stack. I 
I I I 
IADSTR (LY) I Constructs dope vector and string descriptions from a given descrip-I 
I Itor which may describe either a string, or its dope vector. I 
I I I 
I ASSIGN IGenerates an assignment triple and associated TMPDs in the output I 
I Itext. I 
I I I 
I BEGIN IMain controlling routine for phase. I 
I I I 
I DICDES I Constructs operand description from dictionary entry. I 
I I i 
IFUNPT IProcesses result returned by functions. I 
I I I 
lFUNT IProcesses fUntion and fUnction argument triples. I 
J I I 
IGETADS/GETADX Iconstruct address part of pseudo-code instruction. I 
I I I 
I GETMPD I Constructs operand descr iption from TMPD triples. I 
I I I 
IGETWS4 IAllocates 4 bytes of aligned workspace. I 
I I I 
IGETWS8 IAllocates 8 bytes of aligned workspace. I 
I I I 
ILB I Terminates phase at end of program. I 
I I I 
ILIBl IGenerates Library calls for string operations. I 
I I I 
ILIL2 (LY) IGenerates pseudo-code for NOT operation. I 
I I I 
ILIL3 (LY) IGenerates pseudo-code for concatenation operation. I 
I I I 
ILIL6 (LY) IGenerates pseudo-code for comparison operation. I 
I I I 
ILIL8 (LY) IGenerates pseudo-code for AND/OR operation. I 
I I I 
ILll IGenerates pseudo-code to convert to string. I 
I I I 
I MOVEPC I Moves pseudo-code from buffer to output text. I 
I I I 
~IMOVSEL IMoves SEI,L triples to output text. I 
I I I 
IMVC1/MVC2 (LY) I Creates l<!VC instructions. I 
I I I 
I RELSTK I Removes strings from the intermediate string result stack. I 
I I I 
ISBGNER I Gets next. even-odd pair of symbolic registers. I 
I I I 
ISBGNOR IGets next; symbolic register. 1 
I I I 
ISBGNR IGets next: symbolic register. I 
I I I 
ISETMPD I Construc1:s TMPD triples from description. I 
I I I 
I STROP IProcessen string operations CONCAT, AND, OR, NOT, and comparisons I 
I Iwith str:LDg type operands. I 
I I I 
I SUBSPT IProcesse!:; subscript triples. I 
I I I 
I TMPDT I Processe8 TMPD triples. I 
I I I 
ITS ISets flaqs for triple types. I L __________________ ~ ________ . ___________________________ -----____________________________ J 
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Table MA. Phase MA Pseudo-Code Translate and Verify Functions 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------------t---------------t-----------------------------------~ 
IScans source text IPhase KT (SCAN) ISC1(KT) I 
~----------------------------------t---------------t-----------------------------------~ 
I Function marker triple (mc> I FUNC I SC2 (KT). SC3 (KT), SC5 (KT) I 
I processor I I I 
~----------------------------------t---------------t-----------------------------------~ 
IDouble coma triple (mCM) processorlSDCOM ISC2(KT>. SC3(KT). SC5(KT) I 
~-----------------------------------t---------------t-----------------------------------~ 
IFunction prime triple (FNC') ISFNPM ISC5(KT) I 
I processor I I I 
~-----------------------------------t---------------t-----------------------------------~ 
ITRANSLATE function processor ITV10A ITV31A, TVl1 I 
~----------------------------------t---------------t-----------------------------------~ 
Icreates compile time table ITVll ITV13A, TV31A I 
~-----------------------------------t---------------t-----------------------------------~ 
IConverts constant from internal to ITV13A INone I 
I external form and vice versa I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IInitializes VERIFY compile time ITV15A I TV13A I 
I table I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IVERIFY function floating table ITV17A IMV3(KT) I 
I build I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IPseudo-code build for VERIFY ITV18A IMV3(KT) I 
I function I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IFloating table build for TRANSLATE ITV21A IMV3(KT) I 
t-----------------------------------t---------------t-----------------------------------~ 
ITRANSLATE function in line code I TV22A IMV3(KT) I 
~-----------------------------------t---------------t-----------------------------------~ 
I VERIFY function proce.ssor I TV2 4A I TV11, TV31A I 
~----------------------------------t---------------t-----------------------------------~ 
ITests for duplicate character I PTTRAN I ERROR I 
I constant I I I 
t-----------------------------------t---------------t-----------------------------------~ 
IFloating table search I TV31A I None I 
~-----------------------------------t---------------t-----------------------------------~ 
ILibrary calling sequence generator ITV35A IMV3(KT), TEl~PW I 
~----------------------------------t---------------t-----------------------------------~ 
IUpdates function dictionary ITV38A I None I 
I reference I I I 
~----------------------------------t---------------t-----------------------------------~ 
IObtains workspace ITEMPD I None I l ___________________________________ ~ _______________ L __________________________________ -l 
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Table MAl. Phase MA Routine/S\lbroutir.e Directory 
r-----------------~---------.-----------------------------------------------------------, 
IRoutine/Subroutinel Function I 
r------------------+--------------------------------------------------------------------~ 
I ERROR IProduces error message I 
I I I 
I FUNC I Processes function marker triple (FNC> I 
I I I 
I PTTRAN I Tests for duplicate character constant I 
I I I 
ISDCOM Iprocesses double coma triple (FNCM) I 
I I I 
ISFNPM IProcesses function prime triple (FNC t ) I 
I I I 
ITEMPD IObtains workspace I 
I I I 
I TEMPW I Gets temporary workspace I 
I I I 
ITV10A (Processes TRANSLATE fUnction I 
, I , 
ITV11 I Creates compile time table I 
, I I 
ITV13A ,Converts constant from internal to external form and vice versa I 
I I I 
ITV15A IInitiali2:es VERIFY compile time table I 
I I I 
ITV17A I Builds VERIFY fUnction floating table I 
I I I 
ITV18A I Builds paeudo-code for VERIFY fUnction I 
, I I 
ITV21A 'Builds fJLoating table for TRANSLATE I 
I I I 
ITV22A I TRANSLATg function in line code I 
I I I 
ITV24A IProcesseB VERIFY function I 
I I I 
ITV31A ISearches for floating table I 
I I I 
ITV35A I Generate:;; library calling sequence I 
I I I 
ITV38A I Updates fUnction dictionary reference I L ______________ .1. ________ . _____________________________ -----_______________________ -1 
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Table ME. Phase ME Pseudo-Code Pseudo-Variables 

r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------+-----------------------------------i I Scans source text I MEOOOl I SCl {KT} I 
t-----------------------------------+---------------+-----------------------------------~ 
I PSI operator; starts new entry in I MBOOl1 I SWITCH I 
I stack for pseudo-variable I I I 
~-----------------------------------+---------------+----------------------------------~ 
IPSI' operator; completes stack IMB0012 I SWITCH, TARGET I 
I entry and generates code for data I I I 
llist items I I I 
t-----------------------------------+---------------+-----------------------------------i 
JASSIGN completes stack and rescans IME0013 IDRFTMP. MMV3A5, MVTMPD, OUTMPD. I 
Igroup of assignments, putting tar- I I TARGET I 
I get descriptions out in correct ! I I 
I sequence; generates code for I I I 
I pseudo-variables in stack I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IMultiple ASSIGN; places only targetiMB0014 IMVTMPD I 
I descr iptors in stack I I I 
t-----------------------------------+---------------+----------------------------------~ 
IConstructs pseudo-variable stack IMB0020 IMVTMPD I 
I entry I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Places temporary descriptor in IOUTMPD I MMV3A5 I 
I output I I I 
~-----------------------------------+---------------+-----------------------------------i 
JGets temporary workspace for I TARGET IGETWKS I 
I pseudo-variable, if necessary I I I l ___________________________________ i _______________ i ___________________________________ J 
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Table MBl. Phase ME Routine/Subroutine Directory 
r----------------T---------·---------------------------------------------------------, 
I Routine/Subroutine I FUnction 1 
r-----------------f--------------------------------------------------------------------i 
IDRFTMP IMakes temporary descriptor from a dictionary reference. I 
, I I 
IGETWKS ,Obtains workspace to accommodate a variable of given type. I 
I I I 
IMBOOOl Iscans source text. I 
I I I 
IMB0004 IMUlti-switch for triples of interest. I 
I I I 
IMBOOlO IOn reaching end-of-text marker, releases remaining block, and I 
I I releases control of phase. I 
I I I 
IMBOOl1 IPSI oper~tor; starts new entry in stack for pseudo-variable. I 
I I I 
IMBOOl2 IPSI' opel:ator; completes stack entry and generates code for data I 
I llist items. I 
I I I 
IMBOOl3 I ASSIGN; completes stack and rescans group of assignments, putting I 
I Itarget d(~scriptions out in correct sequence, generates code for I 
, I pseudo-variable in stack. I 
I I I 
'MB0014 IMultiple ASSIGN; places any target descriptors in stack. I 
I I I 
IMB0020 'Construc':s pseudo-variable stack entry. I 
I I I 
IMEl3l0 IResets input pointer to start of sequence of ASSIGNS. I 
I I I 
IMBl3l1 IRescans ,!\SSIGNS and associated TMPDS from stack in reverse order. , 
I I I 
I MB1316 I Tests for end of stack. I 
I I I 
IMB1318 ITests for pseudo-variable TMPD. I 
, I I 
IMB1320 ,Generates code for pseudo-variable. I 
I I I 
IMMV3A5 IMoves one triple to output. I 
I I I 
IMVTMPD IPlaces temporary descriptor in stack. I 
I I I 
IOUTMPD IPlaces temporary descriptor in output string. I 
I I I 
I SWITCH iChanges scanning table. I 
I I I 
I TARGET IObtains temporary workspace for pseudo-variable, if necessary. I L __________________ ~ ___________________________________ ------__________________________ J 
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Table MD. Phase MD Pseudo-Code In-Line Functions 
r-----------------------------------T---------------T-----------------------------------, 
, I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans text I Phase KT (SCAN) I None I 
t-----------------------------------t---------------t-----------------------------------~ I Builds up function stack I LFARIN I None I 
t-----------------------------------t---------------t-----------------------------------~ 
I Builds up argument stack I LFCOM I None I 
~-----------------------------------t---------------t-----------------------------------~ I Moves genera ted code to output I LFMOVE I MV3 (KT) I 
I block I I I 
~-----------------------------------t---------------+-----------------------------------~ I Generates in-line code and I LFEOF2 I SNAKE, ROPE I 
llibrary calling sequences I' I L ___________________________________ ~ _______________ ~ __________________________________ -J 

Table MDl. Phase MD Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
ILFARIl IContinues scan for in-line functions. I 
I , I 
I LFARIN I Builds up function stack. I 
I I I 
I LFCOM I Builds up argument stack. , 
I I I 
ILFDR IUnpacks dictionary reference of argument when argument triple found. I 
I I I 
I LFEOF2 ,calls subroutines to generate in-line code. I 
I I I 
ILFIGN IRemoves triple from text if inside an in-line function. I 
I I I 
ILFSPEC IBranches if IGNORE triple or not an in-line function. I 
I I I 
I ROPE IGenerates code for STRING function. I 
I I I 
I SNAKE IGenerates code for ADDR function. I L __________________ ~ ____________________________________________________________________ J 

Table ME. Phase ME pseudo-Code In-Line Functions 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
.-----------------------------------+---------------+----------------------------------~ 
IScans and moves text IPhase KT (SCAN) ISC1,SC2,SC3,SC5,MV3 I 
~-----------------------------------t---------------t-----------------------------------~ 
IBuilds up function stack ISFUNC IZDRAOF I 
t-----------------------------------t---------------t----------------------------------~ 
IConstructs result TDB and branches ISFNPM I MS4,MS5,MSB,RTAA,RTAB,INDEX, I 
Ito routines for INDEX, UNSPEC, I I ILUNSP, EVENT, ZDRAOF,STATUS I 
\ COMPLETION, and STATUS I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Deletes current triple I SIGN I None I 
t-----------------------------------t---------------t-----------------------------------~ 
lBuilds up argument stack ISDCOM IZDRAOF I 
~-----------------------------------t---------------t-----------------------------------~ 
IInspects arguments and branches to IMSB I RTB,RTC,RTD, RTE, RTF, RTG, RTH I 
lappropriate subroutine I I I L ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table MEl. Phase ME Routine/Subroutine Directory (Part 1 of 2) 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine' Function I 
.------------------+---------------------------------------------------------------------~ 
I EVENT lGenerates in-line code for COMPLETION function. I 
I I I 
I FINISH I Passes con.trol to the next phase. I 
I I I 
IILUNSP lGenerates in-line code for the UNSPEC function. 1 
1 I I 
I INDEX IGenerates in-line code for optimizable invocations of the function I 
1 I INDEX. , 
I I I 
IMSB ICaiis subroutines to generate in-line code. I 
I I I 
IMSG IResets current flag and continues scan. I 
I I I 
IRLCTOF IReleases module and passes to next phase. I 
I I I 
IRTAA IGenerates in-line code when the result is in a register by name, andl 
I I the secoI>.d argument is constant. I 
1 I I 
IRTAB I Generates. in-line code when the result is in a register by name, andl 
I I the second argument is variable. I 
I I I 
IRTB IGenerates in-line code for the case when the first argument is an I 
I I aligned hit string, and the second and third arguments are both I 
I I constant. I 
I I I 
IRTC IGenerateB in-line code in the case when the first argument is a I 
I I character or aligned bit string, the second argument is constant and I 
I I the third variable. I 
I I , 
tRTD IGenerate:> in-line code when the first argument is a character or I 
1 I aligned bit string, the second is constant and the third is not I 
I , present. I 
I I I 
IRTE IGenerates in-line code when the first argument is a packed bit I 
I I string, and the second is constant. I 
I I I 
I RTF lGenerates in-line code when the first argument is a character I 
I I string ,and the second and third are both variable. I 
1 I I 
IRTG IGenerates in-line code when the first argument is a character I 
, \ string, the second is variable, and the third is not present. I 
I I I 
IRTH IGenerates in-line code when the first argument is a bit string, and I 
I I the second is variable. I 
I I I 
I SBERR I Error routine. I 
I I I 
ISBGNER IGets the next even register and sets the even/odd bit on. I 
I I I 
I SBGNOR/Gets the, next odd register and sets the even/odd bit on. I 
I I I 
ISBGTNR 'Gets the next available symbolic unassigned register. I 
, I I 
I SCAN I Scans for the next triple of interest. I 
I I I 
I SCINIT I Ini tiali zes pOinters and text blocks. I 
I I I 
I SDCOM I Builds up argument stack. I 
I I I 
I SFNPM IGeneratHs in-line code. I 
I I I 
I SFUNC I Builds IIp function stack. I L __________________ ~ _______ • _____________________________________________________________ J 
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Table MEl. Phase ME Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
ISIGN I Deletes current triple. I 
I I I 
I STATUS IGenerates code for STATUS function. I 
I I I 
ISTRUT2 ,constructs a string dope vector. , 
I I I 
ISUBl IGenerates code to place the address of the first argument plus a I 
I IIi teral offset into a symbolic register. , 
I I I 
1 SUB 3 IGenerates a ST and DROP instruction, optionally followed by a MVl I 
I ,instruction. 1 
I 1 1 
ISUB4 IConstructs a dictionary entry for the constant JJ, and generates an , 
1 IMVC instruction. I 
I I 1 
1 SUB 5 IGenerates two STH instructions, followed by a DROP instruction. I 
I 1 , 
ISUB6 IGenerates an RX instruction to operate on a TDB by a register, I 
I loptionally followed by an instruction to drop any register used in , 
I ,addressing the TDB item. I 
I I I 
,SUB7L IGenerates SR, SLDL, OR instructions. I 
, I I 
ISUB7R IGenerates SR, SRDL, OR and DROP instructions. I 
I I I 
,SUB9 I Calculates correct values for ILEN, IOFF and Y. I 
I I I 
IZDRAOF IConverts a dictionary reference to an absolute address. I 
I I I 
I ZURCOF I Releases scratch core. I l __________________ ~ ____________________________________________________________________ J 

Table MG. Phase MG Pseudo-Code In-Line Functions 1 
r-----------------------------------T---------------T-----------------------------------, 
I IMain processingl I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
IScans text ,PHASE KT (SCAN)INone I 
t-----------------------------------t---------------t-----------------------------------1 
I Builds up function stack I LFARIN ,None I 
t-----------------------------------t---------------t-----------------------------------~ 
I Bui Ids up argument stack I LFCOM I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IMove generated code to output ILFMOVE ,MV3 (KT) I 
Iblock. I I I 
t-----------------------------------t---------------t-----------------------------------1 
IGenerates in-line code ILFEOF2 IABBFLL, ABBFLS, ABSFB, ABSFD, I 
I I IALLOC2, CElLB, CElLD, CEILL, I 
I I ICElLS, CMPLXB, CMPLXD, CMPLXL, I 
I I ICNASTR, CNVINT, CONJGB, CONJGD, I 
I I' CONJGL, CONJGS, ERRFUN, FLOORB, I 
I I I FLOORD, FLOORL, FLOORS, lMAGB, I 
I I IIMAGFD, lMAGL, lMAGS, REALB, I 
I I IREALFD, REALL, REALS, SBGTNR, I 
I I I TRUNCB, TRUNCD, TRUNCL, TRUNCS, I 
I I I UNSPEC, UTI'EMP I l ___________________________________ ~ _______________ ~ ___________________________________ J 
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Table MGt. Phase MG Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine! Function I 
r------------------+--------------------------------------------------------------------~ 
IABBFLL IGenerates in-line code for ABS function with long floating-point I 
I I argument. I 
I I I 
IABBFLS IGenerates in-line code for ABS function with short floating-point I 
I I argument. I 
I I I 
IABSFB IGenerateE in-line code for ABS function with fixed binary argument. I 
I I I 
IABSFD I Generate!;: in-line code for ABS function with fixed decimal argument. I 
I I I 
IALLOC2 !Generates in-line code for ALLOCATION function. 1 
I I I 
ICEILB (MH) IGenerate~; in-line code for the CEIL function with fixed binary I 
1 I argument .. I 
I I I 
J CEILD (MH) I Generates in-line code for the CEIL function with fixed decimal I 
I I argument., I 
I I I 
I CEILL (MH) I Generate:3 in-line code for CEIL function with long floating-point , 
I I argument. I 
I I I 
ICEILS (MH) I Generates in-line code for the CEIL fUnction with short floating- I 
I Ipoint ar'3'ument. I 
J I I 
ICMPLXB IGenerates in-line code for COMPLEX function with fixed binary I 
I I argument. I 
I I I 
ICMPLXD lGenerates in-line code for COMPLEX function with fixed decimal I 
! I argument. I 
I I I 
ICMPLXL IGenerates in-line code for COMPLEX function with long floating-point I 
I I argument. I 
1 I I 
ICNASTR IConstructs assignment triple and associated TMPDS. I 
I I I 
ICNVINT I Convertr:: a decimal integer constant to fixed binary. I 
1 I I 
ICONJGB IGeneratE!S code for the CONJG function with fixed binary arguments. 1 
I I I 
I CONJGD I Generates in-line code for the CONJG function with fixed decimal I 
I I argumeni:s. I 
I I I 
ICONJGL IGenerat(~s in-line code for the CONJG function with long floating- I 
I I point a:rguments. ! 
I I I 
I CONJGS I Generat':s in-line code for the CONJG function with short f loating- I 
I I point a:cguments. I 
I I I 
I ERRFUN I Aborts if Phase 1M discovers an error in a function. I 
I I I 
IFI.oORB (MH) IGenerates in-line code for the FLOOR function with fixed binary I 
1 I argument. I 
I I I 
IFLOORD (MH) IGenerates in-line code for the FLOOR function with fixed decimal I 
I I argument. i 
I I I 
IFLOORL (MH) IGenerates in-line code for the FLOOR function with long floating- I 
I I point a.rgument. I 
I I I 
IFLOORS (MH) /Generates in-line code for the FLOOR function with short floating- I 
I I point argument. I 
I I I 
IIMAGB I Generat~es in-line code for lMAG function with fixed binary argument. I L __________________ ~ _______ . _____________________________________________________________ J 
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Table MGl. Phase MG Routine/Subroutine Directory (Part 2 of 2) 
r-----------------~--------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
r------------------+--------------------------------------------------------------------~ 
IIMAGFD IGenerates in-line code for lMAG function with fixed decimal I 
I I argument. , 
I I I 
IIMAGL IGenerates in-line code for IMAG function with long floating-point I 
I I argument. I 
I I I 
IIMAGS IGenerates in-line code for IMAG function with short floating-point I 
I I argument. I 
I , , 
ILFARIN 'Builds up function stack. I 
I I I 
ILFARIl 'Continues scan for in-line functions. I 
, I I 
ILFCOM IBuilds up argument stack. I 
I I I 
ILFDR IUnpacks dictionary reference of argument when argument triple found. \ 
I I I 
ILFEOF2 ICalls subroutines to generate in-line code. I 
, I I 
ILFEOF3 IDepending on start of argument list, branches to produce in-line I 
I 'code. I 
I I I 
ILFIGN IRemoves triple from text if inside an in-line function. I 
I I I 
ILFMOVE IMoves generated code to output block. I 
I I I 
ILFSPEC JBranches if IGNORE triple or not an in-line function. I 
I I , 
\REALB ,Generates in-line code for REAL function with fixed binary argument., 
I I I 
IREALFD IGenerate in-line code for REAL function with fixed decimal argument. I 
I I I 
IREALL IGenerate in-line code for REAL function with long floating-point I 
I I argument. J 
I I I 
IREALS IGenerates in-line code for REAL function with short floating-point I 
I I argument. I 
I I I 
ISBGTNR IGet next available symbolic register. I 
I I I 
ITRUNCB (MH) IGenerates in-line code for the function TRUNC with fixed binary I 
I I argument. 1 
1 I I 
ITRUNCD (Ma) IGenerates in-line code for the TRUNC function with fixed decimal \ 
I I argument. I 
I I I 
JTRUNCL (MH) IGenerates in-line code for the TRUNC function with long floating- I 
I Ipoint arguments. I 
I I I 
ITRUNCS (Ma) IGenerates in-line code for the TRUNC function with short floating- I 
I I point argument. I 
I I I 
IUNSPEC (MH) \Generates in-line code for the UNSPEC function. I 
I , I 
\UTTEMP 'Gets a required amount of temporary work space. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table MI. Phase MI Pseudo-code In-Line FUnctions 2 
r----------------------------·-------T---------------T-----------------------------------, 
I ,Main Process ing I I 
I Statement or Operation T~pe , Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
'Scans text IPHASE KT (SCAN)INone I 
r-----------------------------------t---------------t-----------------------------------~ 
I Builds up function stack I LFARIN I None I 
r-----------------------------------t---------------t-----------------------------------~ 
IBuilds up argument stack ILFCOM INone I 
~-----------------------------------t---------------t-----------------------------------~ 
IMove generated code to output blocklLFMOVE IMV3 (KT) I 
t-----------------------------------t---------------t-----------------------------------~ 
IGenerates in-line code I LFEOF2 IMAXB, MAXD, MAXL, MAXS, MINB, MIND, I 
I I I MINL, MINS, MODB, MODD, MODL. MODS, I 
I 'I ROUNDB, ROUNDD, ROUNDL, ROUNDS I L ___________________________________ i _______________ i ___________________________________ J 

Table MIL Phase MI Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
t------------------t---------·-----------------------------------------------------------~ 
ILFARIN ,Builds up function stack. I 
I I I 
I LFCOM I Builds up argument stack. I 
I I I 
ILFEOF2 ICalls sul:>routines to generate in-line code. I 
I I I 
ILFMOVE IMoves generated code to output block. I 
I I I 
IMAXB/MINB (MJ) IGenerate code for MAX/MIN function with fixed binary arguments. J 
I I I 
IMAXD/MIND (MJ) IGenerate in-line code for MAX/MIN function with fixed decimal I 
I I arguments. I 
I I I 
IMAXL/MINL (MJ) IGenerate in-line code for MAX/MIN function with long floating-point I 
"' I arguments. I 
I I I 
IMAXS/MINS (MJ) IGenerate in-line code for MAX/MIN function with short floating-point I 
I I argument" • I 
I I I 
I MODB (MJ) I Generates in-line code for MOD function with fixed binary arguments. I 
I I I 
IMODD (MJ) IGenerates in-line code for MOD function with fixed decimal I 
I I arguments. I 
I I I 
IMODL (MJ) IGenerates in-line code for MOD function with long floating-point I 
I I arguments. , 
I I I 
IMODS (MJ) IGenerates in-line code for MOD function with short floating-point I 
I I arguments. I 
I I I 
I ROUNDB IGenerate in-line code for ROUND function with fixed binary argument. I 
I I I 
I ROUNDD IGenerates in-line code for ROUND function with fixed decimal I 
I I argument. I 
I I I 
I ROUNDL I GeneratE! in-line code for ROUND function with long floating-point I 
I I argument.s. I 
I I I 
I ROUNDS I GeneratE! in-line code for ROUND function with short floating-point I 
I I argument;s • I L-_________________ i ________ . ___________________________ -----------_____________________ -J 
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Table MK. Phase MK Pseudo-Code In-Line Functions 3 
r-----------------------------------T---------------T-----------------------------------, 
I J Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used J 

~-----------------------------------t---------------t-----------------------------------i 
IScans text IPHASE KT (SCAN}INone I 
t-----------------------------------+---------------+-----------------------------------~ 
I Builds up function stack I LFARIN I None I 
~-----------------------------------+---------------t-----------------------------------i 
IBuilds up argument stack ILFCOM I None I 
t-----------------------------------f---------------+-----------------------------------~ 
IMove generated code to output block/LFMOVE IMV3 (KT) I 
~-----------------------------------t---------------+-----------------------------------i 
IGenerates in-line code ILFEOF2 I DIM, HBOUND, LBOUND, LENGT, SIGNFB,I 
I I ISIGNFD, SIGNL, SIGNS, FREBIF I l ___________________________________ L _______________ L __________________________________ ~ 

Table MKl. Phase MK Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------i 
101M IGenerates code for DIM function. I 
I I I 
IFREBIF IGenerates code for FREE function. I 
I I I 
IHBOUND IGenerates code for HBOUND function. I 
I I I 
ILBOUND IGenerates code for LBOUND function. I 
I I I 
ILENGT IGenerates code for LENGTH function. I 
I I I 
ILFARIN IBuilds up fUnction stack. I 
I I I 
I LFCOM I Builds up argument stack. I 
I I , 
I LFEOF2 I Calls subroutines to generate in-line code. , 
I I , 
ILFMOVE IMoves generated code to output block. I 
I I I 
ISIGNFB IGenerates code for SIGN function with fixed binary argument. I 
I I I 
ISIGNFD IGenerates code for SIGN function with fixed decimal argument. I 
I I I 
ISIGNL IGenerates code for SIGN function with short floating point argument. I 
I I I 
'SIGNS IGenerates code for SIGN function with short floating point argument. I l __________________ L ____________________________________________________________________ J 

162 



Table ML. Phase ML Pseudo-Code calls and FUnctions 
r-----------------------------------T---------------T-----------------------------------, 
I IMain processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------------f---------------t-----------------------------------~ 
Iscans text IPHASE KT (SCAN) INone I 
~-----------------------------·------t---------------+-----------------------------------~ 
I Identifies argument of procedure I FPFNAR I None I 
I invocation I I , 
t-----------------------------·------f---------------+-----------------------------------~ 
ISelects generic built-in function I FPBIF I FPARDl I 
r-----------------------------·------t---------------+-----------------------------------~ 
I Selects PL/I generic entry nclme I FPGAR I FPARD2, FPARD3, GNSECO I L ____________________________________ ~ _______________ L ___________________________________ J 

Table MLl. Phase ML Routine/Subroutine Directory 
r------------------T---------·-----------------------------------------------------------, 
I Routine/Subroutine , Function I 
r------------------+---------·-----------------------------------------------------------~ 
I FPAOl \Scans for next argument. i 
I I I 
\ FPARDl IObtains p.iramet.er descriptions relating to built-in function I 
I \ arguments. t 
I I I 
I FPARD2 IObtains successive parameter descriptions relating to the entry I 
\ Idescription of a PL/I generic procedure. I 
I I I 
I FPARD3 lObtains and stacks full parameter description of a PL/I generic I 
I l procedure. , 
I I I 
I FPBIF ISelects generic built-in functions. I 
I I I 
I FPEPCO IConstructs an entry parameter. I 
I I I 
I FPFNAR IIdentifies arguments of procedure invocations. I 
I I I 
I FPGAR ISelects PL/I generic entry name. , 
I , I 
IGNFM2 IReplaces generic reference testing for uniqueness. I 
I I I 
I GNSECO I Makes entry in stack of parameter descriptions. I 
'-------------------~--------------------------------------------------------------------' 

Table MM. Phase MM Pseudo-Code Calls and FUnctions 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------f---------------f-----------------------------------~ 
IScans text IPHASE KT (SCAN) I None I 
~---------------------------·--------f---------------+----------------------------------~ 
IScans list, counts argument:3 and I CFCALL ICFARID, CFFBIR, CFFDVS, CFMVTR, I 
I identifies storage class I I CFMVCD I 
r---------------------------·--------t---------------+-----------------------------------~ 
IRescans list and generates calling ICFCFSS ICFARHA, CFCALP, CFBIFH, CFMLBR, I 
I sequence for library routim~ I I CFMVCD, CFNEST, UTTMPW, CFAlFl, I 
I I I BASED I L ___________________________________ ~ _______________ L __________________________________ -' 
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Table MM1. Phase MM Routine/Subroutine Directory 
r-----------------T--------------------------------------------------------------------, I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
IBASED (MO> IGenerates relocation code for based variables. I 
I I I 
I BEGIN IInitializes phase. j 
I I I 
ICFALFl (MO) jPlaces address of invoked routine at the head of its argument list. I 
I I I 
I CFARHA I Generates calling sequence. I 
I I I 
I CFARID (MO) 'Counts arguments and sets STATIC/AUTO flag. j 
I I I 
ICFBIFH IFurther built-in function identification with relevant parameter I 
I I setting. I 
I I I 
ICFB04 IRestores previous environment. I 
, I I 
ICFB021 ITests nature of function found. I 
I I , 
ICFB036 IRestores pointer to start of invocation. I 
I I I 
ICFCALL IScans lists, counts arguments, identifies storage class. I 
I I I 
ICFCALP Icompletes calling sequence and, if necessary, generates code to ini-I 
I I tialize dope vector. I 
I I I 
ICFC03C ITests for nested function. I 
I I I 
ICFCFSS IRescans list and generates calling sequence for Library routine. I 
I I I 
ICFEXIT ITransfer vector after first scan. I 
I I I 
ICFFBIR IIqentifies built-in functions, sets parameters for calling sequence I 
I I generation. I 
I I I 
ICFFDVS (MN) IReserves output text area for generation of code to initialize dope 
I Ivector when a function returns a string. 
I I 
ICFL06 IGenerates code to set up result dope vector. 
I I 
ICFL043 IGenerates code to place result address in argument list. 
I I 
ICFMLBR (MN) IGenerates code to move a skeleton parameter list which is greater 
I Ithan 256 bytes. 
I I 
ICFMVCD IGenerates pseudo-code into the output text block. 
I I 
ICFMVTR IGenerates triple into the output text block. 
I I 
ICFNEST IHandles a nested situation. 
i I 
ICFY007 ISets parameters to produce special calling sequences. 
I I 
IUTTMPW (MN) IAllocates one word of workspace. I L-_________________ ~ ___________________________________________________________________ -J 
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Table MP. Phase MP Pseudo-Code BUY Reorder 
r----------------------------·-------,---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
(Main scan routine for phase IMPl ISCAN(KT), ZDRFAB, ZTXTRF, ZUERR I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table MPl. Phase MP Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~-----------------+-------------------------------------------------------------------~ 
IUTOS I Adds SELL dictionary reference to SELL list if not already there. I 
I I I 
I MP1 I Main cont.rolling routine for rearranging BUY and SELL statements I 
I linvolved in obtaining VDAs for adjustable length string temporaries. I 
I I I 
I MP3 I Processes; EOP triple. Releases control of phase. I 
I I I 
I MP4 I Processes BUYS triple. I 
I I I 
I MP4A I ProcesseB BUYX triple. I 
I I I 
IMP8 IContinue:; text scan if not string or arithmetic data, or not I 
I I structure. I 
I I I 
IMP23 IContinues scan of text. I 
I I I 
IMP26 IProcesse:3 BUYS triple. I 
I I I 
IMP27 Iprocesses BUY ASSIGN triple. I 
I I I 
I MP28 I Processes BUY triple. I 
I I I 
IMP29 Iprocesses SUBSCRIPT triple. I 
I I I 
I MP30 I Processes ASSIGN triple. I 
I I I 
IMP31 lAccesses top stack entry. I 
I I I 
IMP86 ITests triple for BUYX, and processes. I 
I I I 
I MP87 IScans for BUYS, BUY, and SELL triples. I 
I I I 
IMPS IProcesses SELL triple. I 
I I I 
!SCAN(KT) I General scan routine. I 
I I I 
I ZDRFAB I Converts dictionary reference to absolute address. I 
I I I 
I ZTXTRF I Changes absolute address to a text reference. I 
I I 4 
I ZUERR I Makes error message entr ies. I L __________________ ~ ________ . __________________________________________________________ -J 
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Table MS. Phase MS Pseudo-Code subscripts 
r-----------------------------------T---------------T-----------------------------------, 
1 I Main Processing I t 
I Statement or Operation Type t Routine I Subroutines Used t 
r-----------------------------------t---------------t-----------------------------------1 
I Scans text t SBSCAN I None I 
r-----------------------------------+---------------t-----------------------------------~ 
ICalculates element offset ISBSTlH ISBASS, SBCOBl, SBGNOR, SBMVCD, I 
I I ISBNEST, SBSUBP, SBSUDV, SBXOP, I 
I I I UTTEMP , SBOPT, SBFSUB, UTTMPH I 
t-----------------------------------t---------------t-----------------------------------~ 
IChecks subscript range ISBSBRN INone I l ___________________________________ ~ _______________ ~ ___________________________________ J 

Table MS1. Phase MS Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
1 Routine/Subroutine i Function I 
r------------------t--------------------------------------------------------------------~ 
! SBASS I Updates scan pointer over an assignment. I 
I I I 
ISBCOBl (MT) IConverts subscript to binary integer. 1 
I I I 
ISBCOMR (MT) I Handles COMR triple I 
I I I 
ISBERR (MT) IPuts error message into dictionary_ I 
I I I 
!SBFSUB (Tests the FIRST flag setting if it is not already set, and exits I 
I I unless FIRST was unset on entry I 
I I I 
ISBGNOR (MT) jAllocates an odd symbolic register. t 
1 I I 
ISBMVCD (MT) IGenerates pseudo-code and moves it into output text block. I 
I I I 
ISBNEST (MT) IHandles nested subscript situation. I 
I I 1 
I SBOFFS (MT) 1 Handles OFS triple I 
I I I 
ISBOPT Icalculates element offset in optimizable cases. 1 
1 I I 
I SBSBRN (MT) I Checks subscript range. I 
I I I 
I SBSCAN I Branches to KT for s can. I 
I I I 
ISBSTIH jGenerates code to calculate element offset. I 
I I 1 
I SBSUEI I Sa ves arra y name. I 
I I I 
I SB8UBP (MT) I Handles end of subscri pt list. I 
I I I 
ISBSUDV IGenerates code to set up the dope vector of an array of adjustable I 
I I strings. 1 
I I I 
ISBS05 I Generates code to multiply subscript by multiplier. I 
I I ( 
(S8806 jCompiles code to convert to fixed binary. I 
I I I 
ISBS002 IChecks for occurrence of subscript. ( 
I I I 
18BS029 I Generates code to multiply subscript by 4 or 8. I 
I I I 
IS88059 IGenerates multiply halfword code modifications I 
I I I 
ISBTRID I Scans for comma, subscript prime, or subscript triple. ( 
I I I 
\ SCAN CKT) I controlling scan of text. I 
I I I 
1 UTTEMP (MT) I Allocates workspace. I 
I I I 
IUTTMPH(MT) I Gets two bytes of storage on a halfword boundary I l __________________ ~ ___________________________________________________________________ ~ 
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Table NA. Phase NA Ps eudo-Code Branches. ON, Returns 

r-----------------------------------T---------------T-----------------------------------1 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 

~-----------------------------------+---------------+-----------------------------------~ 
I Initializes text block I NAINIT I SCI NIT (KT) I 
~---------------------------·--------t---------------t-----------------------------------~ 
,scans text for next triple of INASC1, NASC2, ISCi, SC2, SC3 (all in KT) I 
I interest to user I NASC3 I I 
~---------------------------.-----.---+---------------+----------------------------------~ 
I Processes STOP statements I STOP I NAUTl I 
~--------------------------·-----·---+---------------t-----------------------------------~ 
I Processes EXIT statements I EXIT ,NAUTl I 
~------------------------------------+---------------+----------------------------------~ 
IProcesses IF triples IIF iNAUTD, NAUT16, NAUT21, ZSTUTl I 
r------------------------------------+---------------t----------------------------------~ 
I Processes ON triples ION I NAUTD, NAUT6, NAUT16, SCS (KT) , 
t---------------------------------·---+---------------+-----------------------------------~ 
I Produces Library ca 11 at end of , PROCP, BEGINP I NAUTl I 
'each PROCEDURE or BEGIN block in I I I 
I source text I I I 
t------------------------------------+---------------+----------------------------------~ 
I Processes RETURN triples I RETURN I NAUTl I 
t------------------------------------t---------------t-----------------------------------~ 
IProcesses function RETURN :3tate- INA3002 INAUTB, NAUTCA, NAUT1, NAUT12 I 
Iments for one data type I I I 
t--------------------------·---------+---------------t-----------------------------------~ 
I Processes function RETURN 3tate- I NA3013 I NAUTA, NAUTB, NAUTCA, NAUTD, NAUTF, I 
lments for more than one da"ta type I INAUTi, NAUT1, NAUTa, NAUT9, NAUTi1, I 
I I INAUT12 I 
t-----------------------------------+---------------t-----------------------------------~ 
I Processes GOTO triples I GOTO I NAUTD I 

~-----------------------------------+---------------t-----------------------------------~ 
I Processes GOLN triples I GOLN I NAUTD I 

~----------------------------------+---------------+-----------------------------------~ 
J Processes GOOB triples I GOOB I NAUT5, NAUTD, NAUTl6, scs (KT) I 
~-----------------------------------+---------------t-----------------------------------~ 
IProcesses SIGNAL triples tSIGNAL INAUTD, NAUT6, NAUT16, NAUTa, I 
I I I NAUTi0, NAUT21 I 

t-----------------------------------t---------------t-----------------------------------~ 
IProcesses REVERT triples I REVERT INAUTD, SCS (KT) I l ___________________________________ i _______________ i ___________________________________ J 

Table NAl. Phase NA Routine/Subroutine Directory (Part 1 of 2) 

r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine \ Function I 
~-----------------t--------------------------------------------------------------------~ 
I EXIT I Processes EXIT statements. I 
I I I 
IGOOB IProcesses GOOB triples. I 
I I I 
IGOTO IProcesses GOTO triples. I 
I I I 
I GOLN Iprocesses GOTO label number (GOLN) triples. I 
I I I 
I IF I Process es IF triples. I 
I I I 
.INAINIT I Initializes text blocks. I 
I I I 
INASC1/NASC2/NASC3 IScan t~~t for next triple of interest to user. I 
I I I 
I NAUTA IGenerates pseudo-code to test switch value at RETURN (fUnction I 
I I value) statement for more than one data type. I 
I I I 
INAUTB IGenerat;es assignment triple to RETURN function result. I 
I I I 
I NAUTCA I Generat;es assignment tri pIe set up by NAUTB. I 

I I I 
I NAUTD IGenera1:es indicated pseudo-code. I L __________________ i _____________________________________________________________________ J 

Section 3: Program organization 167 



Table NAl. Phase NA Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
I NAUTF I Generates pseudo-code to branch to EQU value. I 
I I I 
INAUTl IGenerates call to indicated library routine. I 
I I I 
INAUT2 IHoves indicated pseudo-code, deletes current triple, continues text I 
I I scan. I 
I I I 
I NAUTS Makes dictionary entry for indicated library routine. I 
I I 
INAUT6 Updates current symbolic register value. I 
I I 
INAUT7 On entry, register BR points at an entry label dictionary entry. Onl 
I normal exit from the routine, register BR points at the next label I 
I dictionary entry. Abnormal exit indicates that there are no further I 
I labels on the current PROCEDURE or ENTRY sta ternent. I 
I I 
I NAUTa Bump EQU* value for branch pseudo-code item. I 
I I 
INAUT9 Bump return switch value to be used for current entry label. I 
I I I 
INAUT11 IFor current entry label, generate appropriate EQU* pseudo-code item. I 
I I I 
INAUT12 Iconverts current label dictionary reference to an absolute address. I 
I I I 
INAUT16 Iconverts dictionary reference of triple second operand to absolute I 
I I address, loads address into register BR. I 
I I I 
INAUT17 IMakes dictionary entry for maximum negative number. I 
I I I 
I NAUT18 I Makes indicated dictionary entry. I 
I I I 
INAUT21 IGenerates pseudo-code to compare source bit string, making library I 
I (comparison routine dictionary entry, if necessary. I 
I I I 
I NA1100 I Tests for SNAP. I 
I I I 
INAl140 IUsing NAUTD, generates code for ON-units. I 
I ! I 
INA3002 IProcesses function RETURN statements for one data type. I 
I ! ! 
I NA300S 10utputs assignment triple. I 
I I 
INA3013 Iprocesses function RETURN statements for more than one data type. 
I I 
INA8003 IGenerates pseudo-code for branch and mask, labels. 
I I 
INAS010 I Converts 1D to bit-string. 
I I 
INAS012 loutputs pseudo-code. Compares bit-string to zero. 
I I 
ION IProcesses ON triples. 
I I 
IPROCP/BEG1NP IProduce Library call at end of each procedure in source text. 
I I 
I RETURN Iprocesses RETURN triples. 
I I 
I REVERT IProcesses REVERT triples. 
I I 
I SIGNAL IProcesses SIGNAL triples. 
I I 
I STOP IProcesses STOP triples. 
I I 
IZSTUTl I string utility in Phase LV to provide a dope vector for a specified 
I I string. I L __________________ ~ ____________________________________________________________________ J 
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Table NG. Phase NG Pseudo-code Operating system Services 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t------------------------------------t---------------t-----------------------------------~ 
I Processes ALLOCATE statementB for IALOCAT I CALIB, FAWTl I 
I based variables I I I 
t------------------------------------t---------------t-----------------------------------~ 
IProcesses DELAY statements IDLAY ICALIB, INTEG, SCAN (KT) I 
t----------------------------·-------t---------------t-----------------------------------~ 
IProcesses DISPLAY statements \ DSPY ICALIB, CHAR, ENDLST, I 
I I I SCAN (KT), STORAD I 
t----------------------------·-------t---------------t-----------------------------------~ 
\Processes FREE statements foe based\FREE ICALIB, FALUTl I 
I variables I I I 
t-----------------------------------t---------------t-----------------------------------~ 
jProcesses WAIT statements I WAIT ICALIB,INTEG,SCAN(KT),OPLAST I L __________________________ . _______ J. _______________ .l. _________________________________ .-J 

Table NG1. Phase NG Routine/Subroutine Directory 
r------------------r--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t-----------------t-------------------------------------------------------------------~ 
ICALIB IGenerates part of calling sequence and makes dictionary entry for I 
I ILibrary routine. I 
I I I 
ICHAR (NH) IConverts a given argument to character string. I 
I I I 
IDLAY IProcesses DELAY statements. I 
I I I 
IDSPY IProcesse~ DISPLAY statements. I 
I I I 
\DSPY3 I Tests that operand is character variable. I 
I I I 
I DSPY4 I Makes di<:tionary entry for parameter list. I 
I I I 
IDSPY10 I Scans fOl: REPLY option. I 
I I I 
IENDLST ICompletes parameter list and makes dictionary entry for it. I 
I I I 
IFALUT1 I Examines argument of ALLOCATE or FREE statements to see if variable I 
I lis based and forms RDV in workspace to prepare for call to the I 
I I library. I 
I I I 
IINTEG (NH) IConverts a given argument to an integer. i 
I I I 
INGO I Scans to next statement. I 
I I I 
IOPLAST I Builds up parameter list in workspace. I 
I I I 
ISTORAD I Stores a):l address in a parameter list. I L-_________________ .l. ________ . ___________________________ ------__________________________ .-J 
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'I'able NJ. Phase NJ Pseudo-Code RECORD I/O (part 1 of 3) 
r-----------------------------------T---------------T--------------~-------------------l 

I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IInitialize Phase NJ by calling in ISTRTNJ IZLOADW (AA), SCINIT (KT), SC1 (KT) I 
I block NK and initializing SCAN I I I 
lutility I I I 
~-----------------------------------+---------------+-----------------------------------i 
IInitializes switches and flags to INUSTAT I TXTEST I 
lindicate start of new statement. I I I 
I Determines RECORD-oriented I/O verb I I I 
land goes to appropriate routine I I I 
r-----------------------------------t---------------t-----------------------------------i 
!Gets next triple of interest, ISCNOPT iSC3 (KT), TXTEST, SCAN01, CMPERR I 
Iconverts to internal code and I I TXTERR, ZABORT (AA) I 
I selects the appropriate routine to I I I 
Iprocess it I I I 
t-----------------------------------+---------------t-----------------------------------~ 
IProcesses FILE option of RECORD- IFILOPT ITXTARG, DYNMPL, LAONLY, STDROP, I 
loriented I/O by placing dictionary I ICMPERR, TXTERR, WRKSPC, MVPSCD, I 
I reference of FILE Declare DCB in I I ZTXTRF (KT), SYMREG, MV3 (KT) I 
I the appropriate slot of the parame-! I I 
I ter list. The parameter list is in I I I 
ISTATIC if file constant, WORKSPACE I I I 
I if file parameter I I I 
~------·-----------------------------t---------------+---------------------------------~ 
IEstablishes the record dope vector IINTFRM I TXTARG, CMPERR, DYNMPL, LAONLY, I 
I (RDV) for the triple operand and I ISTDROP, LAOSM2, CRDV, TXTERR, I 
Iplaces the address in the second I IZABORT (AA), WRKSPC, MVPSCD, TXTRF,I 
Islot of the parameter list unless I ISYMREG, ZDRFAB fAA), CALLIB, I 
Ithe operand of the INTO triple is I IZDICRF (AA), REFRDV, SCALAR, I 
IA varying string, in which case it I IPNTRDR, BSDRDV I 
I places the address of the string I I I 
I dope vector of the operand in the I I I 
I second slot in the parameter list. I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IProcesses the operand of the ILOCOPT I TXTARG, ZDICRF, PNTRDR, SCALAR, I 
(LOCATE triple by establishing the I I LOCRDV, CMPERR I 
I RDV for the triple operand and I I I 
Iplacing this address in the second I I I 
I slot of the parameter list. It ! I I 
I establishes the pointer qualifier I I I 
lof the based variable and saves I I I 
ithis, either to be used, or to be I I I 
loverwritten by the operand of a SET I I I 
·Itriple. It establishes a compiler I I I 
Ilabel and puts this in the third I I I 
Islot of the parameter list in orderl I I 
I to tell the library where to I I j 
I return, so that code assigning the I I I 
I pointer val ue returned in the RDV I I I 
1 to the saved pointer operand is I I I 
I avoided. It then initializes the I I I 
I based variables just allocated I I I 
~-----------------------------------t---------------+-----------------------------------~ 
jProcesses KBYTO option of RECORD- IKYTOPT I TXTARG, SCALAR, DYNMPL, LAONLY, I 
loriented I/O by verifying that its I ISTDROP, NXTMPD, ZSTUT2 (STRUT2 in , 
largument is a character string, I ILV), LAOSM2, LAOSMl, TXTERR, I 
Ithen placing it in the appropriate I IZDRFAB (AA), SC5 (KT), WRKSPC, I 
!parameter list slot, which may be I IMVPSCD, MV3 (KT), SYMREG I 
lin STATIC or WORKSPACE I I I l ____ ~ ______________________________ i _______________ i ___________________________________ J 
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Table NJ. Phase NJ Pseudo-Code RECORD I/O (Part 2 of 3) 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses the KEY or KEYFROM optionlKEYOPT I TXTARG, SCALAR, DYNMPL, LAONLY, I 
lof RECORD-oriented I/O by I ISTDROP, NXTMPD, ZSTUTl (STRUTl in I 
Iconverting the argument to a I ILV), LAOSM1, LAOSM2, TMPSEL, TXT ERR I 
Icharacter string if it is not I I I 
I already a character string and I I I 
Iplacing the result in the appropri-I I I 
I ate parameter list slot; thh, is ! I I 
lei ther in STATIC or WORKSPACE I I I 
t----------------------------------t---------------t-----------------------------------i 
I Processes the IGNORE option of IIGNOPT I TXTARG, SCALAR, CINTEG, DYNMPL, I 
IRECORD-oriented I/O by first I ILAONLY, STDROP, MVPSCD, WRKSPC, I 
I checking that the argument i:, a I I MVTRPL, LAOSMl, ZDRFAB eM), I 
Iscalar and then converting to a I ICMPERR, TMPREF, NXTMPD, MV3A (KT), I 
Ibinary fixed integer if it is not I IWRKSPC, SYMREG, MV3 (KT) I 
lalready a binary fixed integ,=r. I I I 
I The address of the argument is I! ! 
Iplaced in the appropriate pa.cameterl I I 
Ilist slot in STATIC or viORKS:i?ACE I I I 
~---------------------------------·-+---------------t-----------------------------------~ 
IProcesses the event option of IEVTOPT I TXTARG, DYNMPL, LAONLY, STDROP, I 
IRECORD-oriented I/O by checking I !NXTMPD, TMPREF, TXTERR, WRKSPC, I 
Ithat the argument is a scalar EVENT I IMVPSCD. ZTXTRF (KT), SYMREF, I 
Ivariable and placing its address inl IMV3 (KT) I 
I the appropriate parameter list I I I 
I slot. The parameter list is either I I I 
lin STATIC or WORKSPACE, depending I I I 
I upon the storage class of the I I I 
Jargument. I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IProcesses the pointer operand of a ISETOPT I TXTARG, SCALAR, NXTMPD, DYNMPL, I 
1 SEl' triple. If part of a READ I I TMPREF, STDROP, TXTERR I 
istatement, the address of the I I I 
Ipointer variable is placed jn the I I I 
I second slot of the parameter list. I I I 
I If part of a LOCATE statement, the I I I 
I pointer operand overwrites t.he I I I 
Jpointer taken from the based vari- I I I 
I abl e in the LOCATE sta tement~ • to be I I I 
lused in the pointer assignmEmt code I I I 
I produced by ENOIO. I I I 
r------------------------------------+---------------+-----------------------------------~ 
I At end of I/O statement, places I ENDIO I ZDICRF (AA), LAONLY, LAOSM1, I 
IREQUEST_CODE (Le., IODEF) in sta- I ICALLIB, MVPSCD, ZTXTAB (M), SELL, I 
Itic constant chain, puts ST1\TIC I I SC3 (KT) SYMREG, TMPREF, I 
I parameter list in STATIC chain. I I ZDRFAB, MVTRPL, RCBCMN I 
I Creates external Library calling I I I 
I sequence for RECORD-oriented I/O I I I 
I statement as follows: I i I 
I I I I 
I EPRM I I I 
I LA 1, PARM.LIST I I I 
I L 15, RECORD.IO. LIBRARY. ROUT I I I 
I BALR 14, 15 I I I 
I EPRM I I I L ___________________________________ ~ _______________ ~ ____ - ______________________________ J 
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Table NJ. Phase NJ Pseudo-Code RECORD I/O (Part 3 of 3) 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------t---------------t-----------------------------------i 
IIf there is a WORKSPACE parameter IENDIO (cont'd) I I 
Ilist. it updates the MVC or parame-I I I 
Iter list from STATIC to WORKSPACE. I I I 
I It checks whether a LOCATE state- I I I 
I ment is being processed, for which I I I 
lit generates pseudo-code to assign I I I 
I the pointer value from the RDV to I I I 
Ithe pointer variable and to ini- I I I 
I tialize the REFER variable of a I I I 
Iself-defining structure. It I I I 
I generates an allocate triple to I I I 
Jindicate possible initialization ofl I I 
I TASK and/or EVENT variables. and a I I I 
I compiler label triple to mark the I I I 
I end of initialization code for the I I I 
I library. It generates any SELL I I I 
Itriples accumulated throughout the I I I 
Istatement on SELL chain. It can- I I I 
Icels the RECORD-oriented I/O option I I I 
Itriple codes from the SCAN TRT int-I I I 
I erest table. I t gets the next tri - I I I 
J pIe of interest and goes to NUSTAT J I I 
I to process as a new statement. I I I 
t-----------------------------------+---------------+-----------------------------------~ 
I Indicates presence of NOLOCK I NLKOPT I None I 
I option. I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IDelete the SELL triple encountered ISELL routine IZDRFAB (AA), MV3A (KT) I 
Iduring scan of RECORD-oriented lat SVSELL or I I 
11/0 statement but puts dictionary ITMPSELL entry I I 
Ireference in the SELL chain so that I point I I 
ISELL triple can be regenerated at I I I 
I end of I/O statement I I I 
t-----------------------------------+---------------+-----------------------------------~ 
,At end of program. releases own IPRGEND IRLSCTL I 
I modules and turns control over to I I I 
Inext requested phase. I I I 
L ___________________________________ ~ _______________ ~ __ --------------------------------~ 
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Table NJ1. Phase NJ Routine/Subroutine Directory (Part 1 of 2) 
r----------------~---------·--------------------------------------------------------, 

I Routine/Subroutine , Function I 
t------------------+------------------------------------------------------------------~ 
IBSDRDV(NK) IEntry point to CRDV routine which marks it as processing a based I 
I I variable in an INTO or FROM option. I 
I I I 
ICALLIB tcreates pseudo-code to call library routine; indicates call in dic- I 
I Itionary if not previously noted. I 
I I I 
ICINTEG iChecks whether argument is a binary fixed integer. I 
1 I I 
ICMPERR IIndicates compiler error and ABORT, error code in HOLD register. I 
I I I 
!CRDV (NK) Iconstructs a record dope vector (RDV) entry in WORKSPACE. If the I 
I I dope vect.or descriptor bit is on, then the routine generates a I 
I Ilibrary call to generate the RDV. If the variable has static I 
I I extents a.nd is not a string, the RDV is constructed from information I 
I I in the RDV dictionary entry. If the variable is a string, then the I 
, IRDV is constructed from its string dope vector. , 
I , I 
I DEFER IIndicate~; compiler error in the case of a deferred feature not I 
I I detected by earlier phase. I 
I I I 
I DELETE I Establishes DELETE code as REQUEST_CODE. I 
I , I 
I DYNMPL (NK) ,Establishes a parameter list in workspace if one is not already I 
I I established. Calculates workspace offset to particular slot I 
I I requested. Establishes a symbolic working register. Establishes I 
I Iskeleton pseudo-code for LA, ST, and DROP of register into workspace I 
I I offset. I 
I I I 
I ENDIO I Handles operations at end of I/O statement. I 
I I , 
IEVTOPT lProcesses EVENT option. (Not implemented in second version.) I 
I I I 
IFILOPT IProcesses FILE option. I 
I I I 
IIGNOPT I Processes IGNORE option. I 
I I I 
IINTFRM Iprocesses INTO/FROM option. I 
I I , 
IKEYOPT IProcesses KEY or KEYFROM option. I 
I , I 
ILAONLY (NK) loutputs pseudo-code for LA into symbolic work register of a dic- I 
I 1 tionary reference without any offset modifiers. I 
I I I 
ILOCRDV (NK) ,Entry point to CRDV routine which marks it as processing a based I 
I I variablE! of a LOCATE statement. I 
I , I 
IKYTOPT IPrOCeSSE!S KEYTO option. I 
I I I 
I LAOSM1 (NK) ,Establh;hes pseudo-code for a LA instruction into a symbolic work , 
I Iregister with the address of WORKSPACE and a literal offset which isl 
I lpointed to the argument register. I 
I I , 
ILAOSM2 (NK) IGenerates LA pseudo-code in which both base and offset are in I 
I lregistel:s. I 
1 I I 
IMVPSCD (NK) IPuts pSI~udo-code assembled in p3eudo-code area into output text I 
I I block. I 
I I I 
IMVTRPL (NK) IInvokes SCAN utility to move generated triples into output text I 
I I block. I 
I I I 
I NLKOPT IIndicat,es presence of NOLOCK option. I L __________________ ~ ____________________________________________________________________ J 
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Table NJ1. Phase NJ Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------1 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
INUSTAT I Handles operations at start of new statement. I 

I I 
NXTMPD IInvokes SCAN utility to get next triple, which is checked to see if I 

lit is a TMPD; if not, it is an error. I 
I I 

PNTRDR jEstablishes the seven-byte pointer information slot in a BASED vari-I 
I able dictionary entry. I 
I I 

PRGEND IReleases control to next phase at end of program. I 
I I 

RCBCMN Icommons the dictionary entries of request code blocks. I 
I I 

READ IEstablishes READ code as REQUEST_CODE; establishes parameter list , 
I I size. I 
I I I 
IREFRDV (NK) IEstablishes the address of the RDV dictionary entry in the ARG reg- I 
I lister when given the data variable dictionary address in INDXl. I 
I I I 
IREWRIT IEstablishes REWRITE code as REQUEST_CODE. I 
, I I 
I SCALAR IConfirms that dictionary code byte refers to scalar item; ascertains \ 
I I whether item is a constant. I 
I \ I 
ISCANOl IIndicates compiler error in the case of a deferred feature not I 
I I detected during Read-In. I 
I I I 
ISCNOPT IGets next triple of interest, branches to appropriate routine. I 
I I I 
,SCRHOP ISearches options, inserts RECORD-oriented I/O option entries into I 
I I SCAN TRT interest table. I 
I I I 
ISELL (NK) IGenerates SELL triples for all dictionary references in the SELL I 
I I chain. I 
I I I 
ISTDROP (NK) loutputs pseudo-code to ST contents of symbolic work register into I 
I Iparameter list slot in workspace set up by DYNMPL, and the drop of I 
I I the symbolic register. I 
I I I 
ISTRTNJ I Initializes phase. I 
I I I 
\SYMREG (NK) IEstablishes symbolic work register. I 
I I I 
ITMPREF (NK) IGenerates the appropriate LA pseudo-code to load the address of the I 
I I temporary described by TMPD. I 
I I I 
ITMPSEL (NK) IAdds temporary entry to SELL chain for generation of SELL triple I 
I I upon completion. I 
\ I I 
I TXTARG IProcesses second argument of triple. If dictionary reference, esta-I 
I Iblishes absolute address in INDXl. Returns to LR if zero, i.e., I 
I I TEMP, LR+4 if dictionary reference. If null, indicates compiler I 
I ,error. I 
I I I 
I TXTERR I Wri tes error message. I 
I I I 
I TXTEST IConverts function code of triple interest TRT table to internal key,1 
I land invokes PRGEND if end of program is indicated. I 
I I \ 
I UNLOCK IEstablishes UNLOCK code as REQUEST_CODE. (Not implemented in secondl 
I I version. ) I 
I I I 
I WRITE IEstablishes WRITE code as REQUEST_CODE. I 
I I I 
IWRKSPC (NK) IEstablishes the requested workspace area, starting on fullword I 
I I boundary. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table NM. Phase NM Pseudo-Code Executable I/O 

r-----------------------------------T---------------T-----------------------------------, 
I t Main Processing i I 
I Statement or operation Type I Routine I Subroutines Used I 
~------------------------------------+---------------+----------------------------------~ 
I Processes GET and PUT statemlmts I GET I INSERT, STORAD, INSTFL, GENPC, t 
I I IGENTR. MVTRSP, ENDLST, CALIB, I 
I I I CHAR, INTEG, UTTMPW, SRCERR, I 
I I ISCAN (KT), STRUT1 (LV), STRUT2 (LV), 
r------------------------------------+---------------+-----------------------------------~ 
,Processes OPEN and CLOSE stai:ements I OPEN I INSERT, STORAD, INSTFL, GENPC I 
I I IGENTR, MVTRSP, ENDLST, CALIB, I 
I I I CHAR, INTEG, UTTMPW, SRCERR, I 
I ! iSCAN (KT), STRUT1 (LV), STRUT2 (LV), 
L __________________________ . _______ .1. _______________ .1. ___________________________________ J 

Table NM1. Phase NM Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
IRoutine/Subroutine! Function I 
~------------------+-------------------------------------------------------------------~ 
ICALlB (NN) IGenerates part of calling sequence and makes dictionary entry for , 
t I Library routine. I 
I I , 
ICHAR (NN) Iconverts a given argument to character string. I 
I I I 
'ENDLST (NN) 'completes parameter list and makes dictionary entry for it. I 
I I I 
IGENPC (NN) IMoves pSEudo-code to output. I 
I I I 
I GENTR (NN) I Moves generated triples to output. , 
I I , 
I GET ,processe!:: GET and PUT statements. , 
I I I 
IGETOO !Initiali~;es switches for GET/PUT. I 
I I I 
'GET20 IPAGE option. I 
, I I 
I GET85 I Processes end of I/O statement. I 
I I , 
I INSERT (NN) 'Inserts dictionary reference in parameter list. , 
I , I 
IINSTFL (NN) I Inserts file reference in parameter list. , , , , 
I INTEG (NN) Iconverts a given argument to integer. I 
I I I 
,MVTRSP (NN) I Moves da -::a and format list triples to output. I 
I I , 
I NMR1 ,Begins scan for triples of interest. I 
, I , 
I OPEN I Processe:5 OPEN and CLOSE statements. I 
, , I 
10PENOO \Initializes switches for OPEN/CLOSE. I 
, I I 
ISRCERR (NN) IMakes ercor dictionary entry. , 
I I I 
ISTORAD (NN) IGenerates pseudo-code to store symbolic register in parameter list. I 
, I , 
IUTTMPW (NN) tObtains temporary workspace. I L __________________ .1. ____________________________________ - _______________________________ J 
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Table NT. Phase NT Pseudo-Code Data and Format 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------t---------------t-----------------------------------~ 
IInitializes phase, obtains scratch INTOOOO I None I 
I storage I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IScans text INT0003 INT0011, NT0014, NT0017, NT0021, I 
I I INT0023, NT0024, SC2 (KT) I 
r-----------------------------------t---------------t-----------------------------------1 
ICollects remote format items and INT0011 I None I 
I saves until end of block I I I 
t~----------------------------------t---------------t-----------------------------------~ 
IAssociates remote format items withiNT0014 INTUTIO I 
Idata list items I I I 
t-----------------------------------t---------------t-----------------------------------1 
IMakes entries for Library routines INT0017 INTUT20 I 
I required for EDIT-directed I/O and I I I 
I copies skeletons for phase NU into I I I 
Iscratch storage, then releases I I I 
I phase I I I 
r-----------------------------------+---------------+-----------------------------------1 
IIdentifies type of data list item INT0021 I None I 
I and enters the type code in a list I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IAssociates format and data list INT0023 INTUTI0 I 
I items and marks INCLUDE matrix I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IIdentifies type of format list itemiNT0024 I None I 
I and enters the type code in a list I I I 
t-----------------------------------t---------------t-----------------------------------~ 
ISets bits in INCLUDE matrix to INTUTIO I None I 
I represent STREAM I/O conversion I I I 
I requirements at execution time I I I 
t-----------------------------------t---------------t-----------------------------------1 
IMakes dictionary entry for Library INTUT20 I None I 
I Routine I I I l ___________________________________ ~ _______________ ~ __________________________________ ~ 

Table NT1. Phase NT Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------1 
INTOOOO IInitializes phase, obtains scratch storage. I 
I I I 
INT0001 IInitializes phase address slots. I 
I I I 
I NT0003 I Scans text. I 
1 I I 
INT0011 ICollects remote format items. I 
.1 I I 
INT0014 IAssociates remote format items with data list items. I 
1 I I 
INT0017 IMakes entries for Library routines for EDIT-directed I/O. I 
I I I 
INT0021 IIdentifies types of data list items. I 
I I I 
INT0023 IAssociates format and data list items. I 
I I I 
I NT0024 I Identifies types of format list items. I 
I I I 
I NT1700 I No EDIT-directed I/O, therefore no scan pass. I 
I I 1 
INTUTI0 Isets bits in INCLUDE matrix. 1 
I I I 
INTUT20 IMakes dictionary entry for Library routine I l __________________ ~ ____________________________________________________________________ J 
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Table NO. Phase NU Pseudo-C~ie Data and Format Lists 
r----------------------------·------~---------------T-----------------------------------, 
liMa in Process ing I I 
I Statement or Operation ~ipe I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------i 
IGenerate Library calling sequences INU0022 IINSERT,UT24,UTll,UT23 I 
Ifor data items in DATA-directed 1/01 I I 
I statements I I I 
t-----------------------------------f----------------f-----------------------------------~ 
IGenerate Library calling sequences iNO0023 IINSERT,UTll,UT25,UTl4,UT23,UT09 I 
I for data items in LIST-directed I/O I I I 
I statements I I I 
t-----------------------------------t---------------t-----------------------------------i 
IGenerate code for data items in INU0024 IUT09,14 I 
I EDIT-directed I/O statements I 1 I 
r-----------------------------------t---------------t-----------------------------------i 
I Scan text I NU0002 I SCl CKT), SC2(KT), SC3(KT) I 
t------------------------------------f---------------t-----------------------------------~ 
IGenerate Library calling sequences INO0029,NU0030 IUT15,UT18,BCDCNV,UTlO I 
Ifor format list items INU0033,NU0037, I I 
I I NU0050 I I L ____________________________ • _______ ~ _______________ ~ __________________________________ -J 

Table NUl. Phase NU Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------f---------------------------------------------------------------------i 
IBCDCW (W) IConvert decimal constant to binary. I 
1 I I 
I INSERT I Add an entry to an argument list. I 
I I I 
I NU0002 (NV) I Scan text. , 
I I I 
INU0022 IGenerate Library calling sequence for DATA-directed data list item. I 
I I I 
INU0023 IGenerate Library calling sequence for LIST-directed data list item. I 
1 I I 
INU0024 (W) IGenerate cards for EDIT-directed data list item. I 
I I I 
INU0029 (NV) IGenerate Library call for A or B format item. I 
I I I 
I NU0030 (W) I Generate Library call for E or F format item. I 
I I I 
INU0033 (NV) IGenerate code for R format item. I 
I I I 
INU0037 (W> IGenerate Library call for P format item. I 
1 I I 
INU0050 (W) I GeneratE, Library call for X, PAGE, SKIP, LINE, C, or COLUMN format I 
I I item. I 
I I I 
IUT09 IMake dictionary entry for constant in EDIT or LIST list. I 
I I I 
IUTlO IConvert a constant entry to one of specified type. I 
I I I 
IUTll I Generatl~ Library calling sequence passing argument list. I 
I 1 I 
IUT14 \Generate code for intermediate result items in EDIT and LIST data I 
I I lists. I 
I I I 
I UT15 I Make dictionary entry for FED or DED. I 
I I I 
I UT18 (NV) IGenerat'= an assignment triple. I 
I I I 
\UT23 IGenerabe Library call code. \ 
\ J I 
I UT24 I Construct symbol table dictionary entry. J 
I I I 
\UT25 ISet bit in the INCLUDE matrix. I L __________________ ~ ____________________________________________________________________ J 
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Table OB. Phase OB Pseudo-Code compiler Functions 
,----------------------------------------------------r----------------T----------------, 
I IMain processing I Subroutines I 
I Statement or operation Type I Routine I Used I 
~----------------------------------------------------+----------------+----------------~ 
Iscans text for BUY, BUY ASSIGN statements and compil-IST1 ISCAN (KT) I 
ler fUnction and compiler pseudo-variables (see I I I 
I "Second File Statements" in Section 4), and transfers I I I 
I to appropriate routine I I I 
~-----------------------------------------------------t_---------------+----------------~ 
IReplaces MTF compiler functions (see ·Second File IMTFR I BUFIZE. FR"STOP,I 
IStatements· in Section 4) by pseudo-code move I ISC3 (KT) I 
Icharacter instructions, adjusting the target field tol I I 
Icontrolled or temporary type 2 workspace where I I I 
I necessary I I I 
~----------------------------------------------------+----------------+----------------~ 
IReplaces ADV compiler functions (see ·Second File IADVR ISC3 (KT) I 
Istatements· in Section 4) by pseudo-code instructions I I I 
Ito load specified element of a dope vector into a I I I 
I register I I I 
t-----------------------------------------------------t_---------------+---------------~ 
lReplaces SDV compiler functions (see "Second File ISDVR ISC3 (KT) I 
IStatements· in Section 4) by instructions to load thel I I 
Imaximum length from a string dope vector into a I I I 
I register I I I 
t-----------------------------------------------------+----------------+---------------~ 
IReplaces compiler pseudo-variable triples and com- IST4 IBUFIZE, STACK, I 
Ipiler assignment triples by pseudo-code instructions 1 IMV3A (KT), I 
Iwhich store the value assigned in specified part of I IFRSTOP, DROPRG, I 
I dope vector I I USTACK, Scs (KT) I 
t-----------------------------------------------------+----------------+---------------~ 
IRemove BUY, BUY ASSIGN, and SELL statements for ISTa, ST10, ST7 ISC2, SC3 I 
Iscalar non-adjustable temporary variables from the I I (both in KT) I 
Itext, and allocate storage in the pseudo-code work- I I I 
I space for the temporaries I I I 
l-----------------------------------------------------t_---------------+---------------~ 
IGenerates code to drop a symbolic register, or mark alDROPRG I None I 
(literal register not wanted I I I 
r-----------------------------------------------------+----------------+---------------~ 
IDetermines whether the target dictionary reference oflFRSTOP ISETDVF I 
IMTF function, or ADV or SDV pseudo-variable is con- I I I 
\trolled or a temporary type 2. If it is. the dic- I I I 
ltionary reference is replaced by the dictionary I I I 
Ireference of the controlled or temporary type 2 work-I I I 
I space, with the appropriate offset, if the target is I I I 
,Ia structure base element I I I 
t-----------------------------------------------------+----------------+----------------i 
IStack and unstack the information specifying the tar-ISTACK. US TACK I None I 
Iget field of compiler pseudo-variable assignment I I I 
~-----------------------------------------------------+----------------+----------------i 
ICalculates the offset of the dope vector of a struc- ISETDVF I None I 
Iture base element from the start of the structure I I I 
I dope vector I I I 
'~----------------------------------------------------+----------------+---------------~ 
IPlace triples from the source text in an internal I BUFIZE ISCS (KT) I 
I buff er • I I I L _____________________________________________________ ~ ________________ ~ ________________ J 
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Table OB1. Phase OB Routine/Subroutine Directory 
r------------------T---------·-----------------------------------------------------------, 
I Routine/Subroutine , Function I 
~------------------+--------------------------------------------------------------------~ 
IADVR IReplaces ~DV compiler functions by pseudo-code instructions to load I 
I I the specif ied element of a dope vector into a register. I 
, I I 
I AT7 IGenerates pseudo-code. , 
I I I 
I AT8 I Replaces operand by workspace reference. I 
I I I 
I BUFIZE IPlaces triples from the source text in an internal buffer. I 
I I I 
IBY5 ITests lercgth of string. I 
I I I 
I BY19 I Processes string temporary (dope vector only). I 
I I I 
IDROPRG IGenerates code to drop a symbolic register or mark a literal regis- I 
I I ter not "ranted. I 
I I I 
\FRSTOP IReplaces the target field of MTF function or compiler pseudo- I 
I I variable by controlled workspace where necessary. I 
, I I 
IMTFR IReplaces MTF compiler functions by pseudo-code move character I 
I I instructions. I 
I I I 
ISDVR IReplaces SDV compiler functions by pseudo-code instructions to load I 
I I the maximum string length into an object register. I 
I I I 
I SETDVF I Calculates the offset from the start of a structure dope vector to \ 
I I the dope vector of a particular base element. I 
I I I 
\STACK/USTACK \Stack and unstack information specifying target field of compiler I 
I I pseudo-variable assignment. I 
I I I 
IST1 .Iscans text for BUY and BUY ASSIGN statements, compiler functions, I 
I I and compiler pseudo-variables. I 
I I I 
IST4, ST6 IReplaces compiler pseudo-variables and compiler assignment triples I 
, Iby pseudo code instructions to set the assigned expression, con- , 
, Iverted if necessary in the specified part of a dope vector. I 
I I I 
1ST? ,ST8,ST10 \Remove BUY, BUY ASSIGN, and SELL statements for fixed scalars from \ 
I Ithe text., and allocate space for the temporary variables in the I 
I I pseudo-code workspace. I l __________________ .1. ________ . _________________________ - _________________________________ -l 

Table OD. Phase OD Pseudo-Code Assignment 
r------------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or operation Type I Routine I Subroutines Used I 
~--------------------------.---------+---------------+-----------------------------------~ 
I Get block of scratch core I SCRCOR I None I 
~--------------------------·---------t---------------+----------------------------------~ 
IMove routines, constants a:ld tables I MOVTAB I None I 
Ito block I I I l ________________________________ . ___ .1. _______________ .1.-------------______________________ J 

Table OD1. Phase OD Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
ISCRCOR IObtains block of scratch core. I 
\ I I 
I MOVTAB IMoves routines, tables and constants into scratch core. I l __________________ .1. ____________________________________________________________________ J 
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Table OE. Phase OE Pseudo-Code Assignment 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~---------------------------------+---------------+-----------------------------------~ 
IGenerates pseudo-code for assign- IASSOO IASCOO, ASCDOO, ASDROP I 
I ment tri pIes I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IGenerates Library calling sequenceslALLOC, FREE, ICALIB I 
Ifor ALLOCATE, FREE, BUY, and SELL IBUY, or SELL I I 
I triples I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table OE1. Phase OE Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine, Function I 
~------------------+-------------------------------------------------------------------~ 
IALLOC (OF) IProcesses ALLOCATE triples. I 
I , I 
IASCOO IInserts target types for constants. I 
I I I 
I ASCDOO IControls assignment of real and complex data. I 
I , I 
I ASDROP 'Drops symbolic registers. I 
I I I 
I ASFBOO IGenerates code for fixed binary assignments. , 
I I I 
IASFDOO (OF) 'Generates code for fixed decimal assignments. , 
, I I 
IASFLOO IGenerates code for floating-point assignments. I 
I I I 
IASLOO IGenerates code for label assignments. I 
I I I 
IASPOOO IGenerates code for pointer/offset assignment. I 
I I I 
\ ASAROO IGenerates library calling sequence for area assignment. I 
I \ I 
IASSOO I Processes assignment triples. I 
I I I 
IASS032 ITests for special assignment triple. I 
I I I 
IASTROO (OF) IGenerates code for string and numeric field assignments. , 
I I I 
IBUY (OF) IProcesses BUY triples. I 
I I I 
ICALIB (OF) IGenerates Library calling sequences. , 
I I I 
I ENABLE ,Enables for SIZE prefix option. , 
, I I 
I FREE (OF) I Processes FREE triples. I 
, I I 
IGENCNV IGenerates convert macro instruction. , 
I I I 
,GENRXO ,Generates RX instruction. I 
I I I 
,GENSSO I Generates SS instruction. , 
J I I 
IGETDES IObtains operand description. , 
I I I 
'RMNDX I Removes index from operand. I 
I I , 
,SBGTNR IObtains next symbolic register. , 
I , I 
,SELL (OF) ,Processes SELL triples. I 
I I I 
I SPASS (OF) I Processes special assignment triples. , l _________________ ~ __________________________________________________________________ J 
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Table OG. Phase OG Library Ccdling Sequences 

r------------------------------------r---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------·-------+---------------t-----------------------------------~ 
Iscans triples and takes action on lTRSCAN IEOBIN,TSCSNO,TSCCLB,TSCPRC,FMT001, I 
Itheir values I ITSCEOP,TSCEP2,JSCJMP,MOVITM,MOVOUT 1 
t------------------------------------+---------------t-----------------------------------~ 
I Scans pseudo-code deleting IGNORE I PCSCAN I CNVFND, MOVITM, MOVOUT I 
Ii tems and detecting CONVERT i terns I I I 
t----------------------------·-------t---------------+-----------------------------------~ 
IExamines fields of CONVERT, ,:lnd IIEMOH IMJG201,IEMOI,CODCAL I 
Idetermines whether the conversion I I I 
I is to be done in-line I I I 
t-----------------------------------+---------------+-----------------------------------~ 
iGenerates Library calling sequence IMJG201 IMJG203,MJG20Q,MJG298 I 
~------------~---------------------+---------------t-----------------------------------~ 
IGenerates in-line code for selectedlIEMOI IBITODI,FDTOFB,FIBFLT,DECFLT,PICHAR I 
I conversions I I I 
~-----------------------------------+---------------+-----------------------------------i 
lGenerates in-line code for FictureslIEMOL ISILCON, MOVOUT I 
I containing not more than four of I I I 
Ithe insertion characters (/ •• I I I 
Iblank), if the target field is I I I 
I fixed decimal, fixed binary, float I I I 
I decimal or float binary I I I L ___________________________________ ~ _______________ ~ ___ - ______________________________ -1 
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Table OG1. Phase OG Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine, Function I 
~-----------------+--------------------------------------------------------------------~ 
/EOBIN I Entered when an end of input block marker is detected. / 
I I I 
I TSCSNO I Processes SN, SN2, and SL triples. I 
I I , 
I TSCCLB IProcesses CL triples. I 
I I I 
I TSCPRC IProcesses PROC, PROC~, BEGIN, and BEGIN1 triples, and sets up countsl 
I I for work space requirements. I 
I I I 
IFMT001 IHandles the workspace requirements for FORMAT and FORMAT LIST. I 
I I I 
I TSCEOP 'Processes EOP triple. I 
I I I 
I TSCEP2 I Processes EOP2 triples and terminates phase. I 
I I I 
I TSCJMP IWhen a JUMP triple is found the routine sets up a counting mechanism I 
I land enters PCSCAN. , 
, I I 
I MOVITM IMoves from input an item which spans blocks. I 
I I I 
I MOVOUT IMoves an item to the output block. I 
I I I 
jCNVFND IWhen a CONVERT is found passes control to IEMOH and outputs pseudo- I 
, lcode generated on return. I 
I I I 
IMJG201 (OH) IGenerates pseudo-code to call the Library conversion package. I 
I I I 
ICODCAL (OH) IGiven a DED generates a code byte used by the in-line conversions. I 
I I I 
IMJG203 (OH) IGenerates pseudo-code to point registers at data. I 
I I I 
IMJG204 <OH) IGenerates pseudo-code to call Library conversion module. I 
I I I 
IMJG298 (Om Isets bits in include card matrix. I 
I I I 
IBITODI (01) IGenerates in-line code for binary to decimal conversion. I 
I I I 
IFDTOFB (01) IGenerates in-line code for decimal to binary conversion. I 
I I I 
IDECFLT {OIl IGenerates in-line code for decimal to float conversion. I 
I I I 
IFIBFLT (01) IGenerates in-line code for fixed binary to float conversion. I 
I I I 
\PICHAR (01) IGenerates in-line code for picture to character string conversion. I 
I I I 
ISILCON (OL) IGenerates in-line code for pictures containing not more than four ofl 
I Ithe insertion characters (/ , • blank), if the target field is I 
I Ifixed decimal, fixed binary, float decimal or float binary j 
I I conversion. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table OM. Phase OM In-line Data Conversions 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine! Subroutines Used I 
~------------------------------------t---------------+-----------------------------------~ 
I Scans text for CNVC macros I TEXTSC I None I 
~----------------------------.-------+---------------+-----------------------------------~ 
I Passes control to code genera.tion I CNVCDE I PACK, UNPACK, EDIT, EDMK I 
I routines I I I l ____________________________ . _______ ~ _______________ ~ ___________________________________ J 

Table OMi. Phase OM Routine/Subroutine Directory 
r------------------T-------------------------------------------------------------------, 
I Routine/Subroutinei Function I 
r------------------+--------------------------------------------------------------------~ 
!CNVCDE IPasses control to the in-line code generation routines. I 
I I I 
I EDIT IGenerates conversion code, based on the ED instruction, for FIXED I 
I I DEC to PICTURE conversion which includes punctuation and/or zero I 
I I suppression. I 
I I I 
IEDMK IGenerates conversion code, based on the EDMK instruction, for FIXED I 
I I DEC to PICTURE conversion which includes a drifting sign. I 
I I I 
IPACK (ON) lGenerates conversion code, based on the PACK instruction, for PIC- I 
I ITURE to FIXED DEC conversion when the picture contains only 9's and 1 
I IV, and has only external sign or edit characters. I 
I I I 
IPTNGEN IGenerates the editing constant or mask used by the ED or EDMK in- I 
I I line instructions. I 
'I I I 
I TEXTSC I Scans text for CNVC macros. I 
I I I 
I UNPACK (ON) I Generatef:; conversion code, based on the UNPK instruction, for FIXED I 
I I DEC to PTCTURE containing only 9' s and V, and with only external I 
I I sign or E,dit characters. I l __________________ ~ _____________________________________________________________________ J 

Table OPe Phase OP FUrther In-line Conversions 
r------------------------------------T---------------T-----------------------------------, 
1 IMain Processingl I 
I Statement or Operation ~:ype I Routine I Subroutines Used I 
~------------------------------------+---------------+-----------------------------------~ 
IInitialize and perform test scan tolTEXTSC \CNVCDE I 
I search for convert macros I I I 
~------------------------------------+---------------+-----------------------------------~ 
I Examine convert macro and select I CNVCDE I BNTOBT, BTTOBN, FLTOBN I 
Iroutine to generate in-line code I I I l ____________________________________ ~ _______________ ~ _________________________________ -1 

Table OP1. Phase OP Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------.------------------------------------------------------------~ 
IBNTOBT IGenerate in-line code for conversion from fixed binary to bit string I 
I I I 
IBTTOBN IGenerate in-line code for conversion from bit string to fixed binary I 
I I I 
IFLTOBN IGenerate in-line code for conversion from float binary to fixed I 
I Ihl~ry I L _________________ ~ ________ . ___________________________________________________________ -1 
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Table OS. Phase OS Constant Conversions 
r-----------------------------------T---------------T-----------------------------------, 
, ,Main Processing, , 
I statement or Operation Type , Routine I Subroutines Used I 
~-----------------------------------t---------------+-----------------------------------~ 
IScans constants chain for double ISCAN1 IPOOLSC, SCN010, STPTST I 
I word constants I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IScans constants chain for single ISCAN2 IPOOLSC, SCN010, STPTST I 
I word constants I I I 
r-----------------------------------t---------------+-----------------------------------~ 
IScans constants chain for unalignediScAN3 ICONVRT, IADENT, SCN010, STPTST I 
I constants I I I 
r-----------------------------------t---------------+----------------------------------~ 
IScans through constants chain for ISCAN4 ICONVRT, STPTST I 
I all constants used to initialize I I I 
I STATIC storage I I I 
r-----------------------------------t---------------t-----------------------------------~ 
Isets up parameter and branches to ICONVRT IARARD, ARBTD, ARCHD, CHARD, ERROUT,I 
,the correct conversion routine I IIACONV, IASTRN, IHEVFA, IHEVFB, , 
I I IIHEVFC, IHEVFD, IHEVFE, IHEVKF, I 
I I I IHEVKG, IHEVPA, IHEVPB, IHEVPC, I 
I I IIHBVPD, IHEVPE, lHEVPF, IHEVPG, I 
I I IIHEVPH, UPAA, UPAB, UPBA, UPBB, I 
I I IVSAA, VSCA, VSDA, VSEA, ZEROPT I l ___________________________________ L _______________ L __________________________________ ~ 

Table OSl. Phase OS Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
IARARD IHandles the linking of routines required for any arithmetic to ari- I 
I Ithmetic conversions (corresponding Library module IHEWDMA). I 
I I I 
IARBTD lAs above for arithmetic to bit conversion (corresponding Library I 
I I routines IHEWDNB). I 
I I I 
IARCHD IArithmetic to character (IH.E.WDNC). I 
I I I 
I CHARD ICharacter to arithmetic (IHEWDCN). I 
I I I 
ICONVRT ISets up parameters and branches to correct conversion routine. I 
I I I 
IERROUT IHandles the output of error messages for the conversion routines. I 
I I I 
IIACONV IHandles conversion to arithmetic type. I 
I I I 
IIADENT IMakes dictionary entry in the constant pool, generating a new con- I 
I I stant pool block if necessary. I 
I I I 
IIASTRN IHandles conversion to string type. I 
I I I 
IIHEVFA (OT) IConverts radix long floating-point binary to packed decimal I 
I I intermediate. I 

I ' I IHEVFB (OT) IConverts long precision floating-point number to fixed binary. I 
I I I 
IIHEVFC COT) lConverts long floating-point number to floating-point variable. I 
I I I 
IIHEVFD (OT) IConverts fixed point binary integer with scale factor to long preci-I 
I Ision floating-point intermediate. I 
I , I 
IIHEVFE (OT) ,Converts floating-point number of specified precision I 
I I floating-point. I 
, I , 
IIHEVKF (OU) IConverts packed decimal intermediate to decimal fixed or floating- I 
, Ipoint numeric field with specified precision. I L-_________________ L ___________________________________________________________________ ~ 
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Table OS1. Phase OS Routine/Sllbroutine Directory (Part 2 of 2) 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
t------------------+---------·-----------------------------------------------------------~ 
IIHEVKG (OU) I Converts packed decimal intermediate to a sterling numeric field, I 
I Iwith specified precision. I 
I I I 
IIHEVPA COT) \Converts packed decimal intermediate to long float. I 
I I I 
IIHEVPB (OU) IConverts packed decimal intermediate to an F format item. I 
\ \ I 
IIHEVPC (OU) IConverts packed decimal intermediate to an E format item. I 
I I I 
IIHEVPD (OT) IConverts packed decimal intermediate to a decimal integer with spe- I 
I Icified precision and scale factor. I 
I I I 
IIHEVPE (OT) IConverts an F or E format item to packed decimal intermediate. I 
I I I 
lIHEVPF (OT) 'Converts a decimal integer with specified precision and scale factor I 
, I to packed decimal intermediate. , 
I I I 
,IHEVPG (OT) IConverts binary fixed or floating-point constant to long precision I 
I ,floating-point. I 
I I I 
IIHEVPH (OT) IConverts bit string constant with up to 31 significant bits, to I 
, I floating- point with long precision. I 
I , I 
\LDCONP IPoints to head of constant chain. I 
I I I 
IPOOLSC IGiven a (~nverted constant in scratch storage, scans the existing I 
I I pool f or an identica 1 entry. If such an ent ry is found, the pool I 
, loffset and dictionary reference of the entry is moved into the dic- I 
I ,tionary tmtry for the constant. I 
I , i 
i SCAN1 Iscans constants chain for double word constants. i 
, I I 
I SCAN2 ,scans constants chain for single word constants. I 
I , , 
, SCAN3 I Scans constants chain for unaligned constants. I 
, , I 
I SCAN4 'Scans constants chain for constants used to initialize static I 
I I storage. , 
, I I 
ISCN010 IControls the calling of the conversion routine CONVRT and pool scan I 
I Iroutine POOLSC and, if required, IADENT. Also handles the case of a\ 
I I constant given in internal form. I 
I I I 
I STPTST I Checks f or the end of the constant chain. I 
I I I 
IUPAA (UPAB) (OT) IProduces zero real (imaginary) part for CAD (corresponding Library I 
I Imodule IHEWUPA). I 
I I I 
IUPBA (UPBB) COT} IProduces zero real (imaginary) part for numeric field (IHEWUPB). I 
I I I 
IVSAA (OT) IConvert from bit string to bit string (IHEWVSA). I 
I I I 
'VSCA (OT) IConvert from character string to character string (IHEWVSC). I 
, I I 
,VSDA (OT) IConvert from character string to bit string (IHEWVSD). I 
I I I 
IVSEA (OT) Iconvert from character string to pictured character string I 
I I (IHEWVSE) • I 
I I , 
'ZEROPT IProduces a zero real or imaginary part for a constant given in I 
I I internal form. I L __________________ ~ ________ . ___________________________ ---------------__________________ J 
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STORAGE ALLOCATION PHASE TABLES 

Table PA. Phase PA DSAs in STATIC Storage 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans Entry Type 1 chain for blockslPADSA I DSASIZ,DVSIZE I 
I eligible for STATIC DSAs I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IMakes a dictionary entry for each IDICENT I None I 
I STATIC DSA I I I 
~-----------------------------------+---------------+-----------------------------------~ 
ISorts STATIC chain (called from PD)ISCSORT I None I 
~-----------------------------------+---------------+-----------------------------------i 
IScans STATIC chain for INTERNAL IARRSCN I None I 
larrays; calculates number of ele- I I I 
I ments for those arrays needing I I I 
linitialization. Allocates storage I I I 
Ifor arrays and, if necessary, for I I I 
I secondary dope vectors I I I l ___________________________________ ~ _______________ ~ __________________________________ -J 

Table PA1. Phase PA Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
IARRSCN IScans STATIC chain for INTERNAL arrays; allocates storage for arrays I 
I I and secondary dope vectors (called from PH). I 
I I I 
IDICENT IMakes a dictionary entry for each STATIC DSA. I 
I I I 
I DSASIZ Icalculates size of DSA excluding Register Allocator Workspace. I 
I I I 
I DVSIZE Iscans AUTOMATIC chain for variables requiring dope vectors, and cal-I 
I I culates size of dope vectors. I 
I I I 
I PADS A IDetermines eligibility of a block for a STATIC DSA. I 
I I I 
I SCSORT I Sorts STATIC chain (can ed from PD). I L-_________________ ~ ___________________________________________________________________ -J 
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Table PD. Phase PD Storage Allocation Static ~ 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~------------------------------------t---------------+-----------------------------------~ 
IReverses second file dictionary I PD I NXBLCK I 
I pointers I I I 
~------------------------------------t---------------t-----------------------------------~ 
I Sorts STATIC chain I SCSORT (in PA) I None I 
~----------------------------·-------t---------------t-----------------------------------~ 
IAllocates storage for simple, non- I STATIC I SDSA1 I 
I structured, non-external items I I I 
~----------------------------·-------+---------------t-----------------------------------~ 
I Allocates dope vectors for all non-\ DVALOC I None I 
I external items I I I 
~----------------------------------t---------------+----------------------------------~ 
IAllocates 4-byte addressing slots; I TVALOC I STRCDV I 
Icalculates control section size fori I I 
lall external items I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for constants. ICONALC I None I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table PD1. Phase PD Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine \ Function I 
t------------------+-------------------------------------------------------------------~ 
ICONALC IAllocates storage for constants. \ 
I \ I 
I DVALOC IAllocate" dope vectors for all non-external items. I 
I I I 
I NXBLCK IObtains Lext text block. I 
I I I 
IPD IScans text file and reverses second file pointers. I 
I I I 
I SDSAl I Allocate,. a 4-byte address slot for each STATIC DSA. I 
I I I 
I SCSORT I Sorts STltTIC chain. I 
I I I 
I STATIC I Allocates storage for simple, non-structured, non-external items. I 
I I I 
ISTRCDV IAllocate!> relative offsets of structure member dope vectors. I 
1 I I 
I TVALOC I Allocates 4-byte addressing slots; calculates control section size I 
I I for all ,:xternal items. I L ________________ ~ ____________________________________________________________________ -1 
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Table PH. Phase PH storage Allocation Static 2 
r-----------------------------------------T---------------T-----------------------------, 
I IMain Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------------+---------------+-----------------------------~ 
,Scans AUTOMATIC chain; allocates ,PBSCAN IAUT04, SKDVl, SKENT3, STRSCN,I 
I dope vector I I TEMPDV , 
~-----------------------------------------+---------------+-----------------------------~ 
IScans CONTROLLED chain ICONSCN IAUT04, SKDV1, STRSCN , 
~-----------------------------------------+---------------+-----------------------------~ 
IAllocates storage for skeleton argument ISKARGL I None , 
llists appearing in STATIC chain I' , 
~-----------------------------------------+---------------+-----------------------------~ 
IScans STATIC chain for INTERNAL arrays; IARRSCN (in PAl INone , 
Icalculates number of elements for those I I I 
larrays needing initializing. Allocates I I I 
Istorage for arrays and, if necessary, fori I I 
I secondary dope vectors I I I 
r-----------------------------------------t---------------t-----------------------------~ 
IScans STATIC chain for INTERNAL strue- I STRALO I None I 
Itures. Calculates number of elements in 'I I 
Istructured arrays needing initializing. I I I 
iCalculates size of storage for all struc-I I I 
I tures and bumps location counter. I I , l _________________________________________ ~ _______________ ~ ____________________________ _l 

Table PHi. Phase PH Routine/Subroutine Directory 
r-----------------~--------------------------------------------------------------------, 
,Routine/subroutinel Function I 
~------------------+----------------------------------------------------------------~---i 
IARRSCN (in PAl 'Scans STATIC chain for INTERNAL arrays; allocates storage for arrays, 
I 'and secondary dope vectors. I 
, I , 
I AUT END I Tests for end of AUTOMATIC chain. I 
I I , 
I AUT04 icalculates size of dope vectors for dynamic temporaries and CON- I 
I ITROLLED variables. I 
I , I 
ICONSCN IScans CONTROLLED chain. , 
I I I 
ICSCN2 ITests for end of STATIC chain. I 
I I I 
IENDS13 Istores STATIC location counter and releases control. I 
I I I 
I PBSCAN I Scans AUTOI-lATIC chain; allocates dope vectors. , 
I I , 
IPBSl IGets next item in chain. I 
I I , 
ISKARGL IAllocates storage for skeleton argument lists appearing in STATIC I 
I I chain. I 
I I I 
ISKARGl IAllocates storage required. , 
I I I 
ISKDVl Icreates skeleton dope vector dictionary entries for non-structured , 
I lvariables in AUTOMATIC and CONTROLLED storage. ~ 
I I , 
ISKENT3 Iconstructs skeleton dope vector dictionary entries for function I 
I Ivalues. I 
I I I 
ISTRALO 'Calculates number of elements in structure arrays to be initialized; I 
I ,calculates size of storage for all structures. , 
I I I 
I STRSCN I Creates skeleton dope vector dictionary entries for structures in , 
I I AUTOMATIC and CONTROLLED chains. I 
I I I 
ITEMPDV Icreates skeleton dope vector dictionary entry for temporary I 
I I workspace. , L __________________ ~ ____________________________________________________________________ J 
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Table PL. Phase PL Storage AJ_location Symbol Table and DEDs 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation ~rpe I Routine I Subroutines Used I 
~----------------------------·-------t---------------t-----------------------------------~ 
IAllocates STATIC storage for all IIEMPL I BCSCAN, CCSCAN, CNSCAN, SCSCAN I 
I symbol tables and DEDS I I I 
~----------------------------·-------t---------------t-----------------------------------i 
IScans STATIC chain for symbol and ISCSCAN \DEDALi, STRSCN, SYMTAB I 
I DED variables I i I 
~--------------------------·-------t---------------t-----------------------------------1 
Iscans CONTROLLED chain for symbol ICCSCAN \DEDALi, STRSCN, SYMTAB I 
I and DED variables I I I 
r-----------------------------------t---------------t-----------------------------------i 
I Scans PROCEDURE block chain of I BCSCAN I ACSCAN, DEDALi I 
I ENTRY type 1 entries I I I 
t-----------------------------------t---------------t-----------------------------------i 
IScans AUTOMATIC chain for symbol \ACSCAN IDEDALi, STRSCN, SYMTAB I 
land DED variables I I I 
~-----------------------------------t---------------t-----------------------------------i 
I Scans chain of members of particu- I STRSCN I DEDALi, SYMTAB I 
Ilar structure for symbol and DED I I I 
I variables I I I 
t-----------------------------------t---------------t----------------------------------~ 
I Allocates storage for symbol tables I SYMTAB I DEDAL2 I 
~-----------------------------------t---------------t-----------------------------------~ 
lAllocates storage for DEDS I DEDAL (two I None t 
\ I entry points: I I 
I I DEDALi , DEDAL2) I I l ____________________________ . _______ ~ _______________ ~ ___________________________________ J 

Table PLi. Phase PL Routine/Subroutine Directory 
,-----------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~-----------------t--------·------------------------------------------------------------~ 
I ACSCAN I Scans AUTOMATIC chain for symbol and DED variables. I 
I I I 
I BCSCAN IScans procedure block chain of ENTRY type 1 entries. I 
I I I 
ICCSCAN IScans controlled chain for symbol and DED variables. I 
I I I 
ICNSCAN IScans constants chain for DED variables. I 
I I I 
IDEDAL1 (PM) IAllocates storage for DEDs. I 
I I I 
IIEMPL IAllocates STATIC storage for symbol tables and DEDs. I 
I I I 
\SCSCAN I Scans STATIC chain for symbol and DED variables. I 
I I I 
ISTRSCN IScans chain of members of particular structure for symbol and DED I 
I I variables. I 
I I I 
1 SYMTAB (PM> I Alloca te s storage f or symbol tables. I l __________________ ~ ____________________________________________________________________ J 
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Table PP. Phase PP Storage Allocation Sort of AUTOMATIC Chain 

r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IScans BEGIN-ENTRY for ENTRY type 1 IRAO ISETCH, SCRUBl, SORCH I 
I entries I I I 
~----------------------------------+---------------+-----------------------------------~ 
IScans AUTOMATIC chain from each ISETCH I EXDT, SRCH2 I 
I ENTRY type 1 entry I I I 
~----------------------------------+---------------+-----------------------------------~ 
IAdds ON conditions to first AUTO- I SC24 I None I 
IMATIC zone I I I 
~----------------------------------+---------------+----------------------------------~ 
I Adds temporaries (type 2) and inde-I SC 31 I None I 
I pendent items to first zone I I I 
~-----------------------------------+---------------+----------------------------------~ 
IAdds dependent items to subsequent I SC44 I None I 
I zones I I I 
~----------------------------------+---------------+----------------------------------~ 
I Determines list of dependencies I SC39 I SCNCHN, SRCH2 I 
I from INITIAL attribute I I I 
~---------~------------------------+---------------+---------------------------------~ 
I Determines list of dependencies I SC40 I SCNCHN, SRCH2 I 
I from DEFINED attribute I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Determines list of dependencies fori SC35 I EXDT , SCNCHN I 
I array bound expressions I I I 
~----------------------------------+---------------+----------------------------------~ 
IDetermines list of dependencies forlSC50 ISCNCHN, SRCH2 I 
I string length expressions I I I 
~----------------------------------+---------------+-----------------------------------~ 
IRemoves independent item dictionaryiSCRUB1 I None I 
Ireferences upon which items in the I I I 
IAUTOMATIC chain depend. I I I l ___________________________________ ~ _______________ ~ ___________________________________ -J 
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Table PP1. Phase PP Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine' Function I 
t------------------t---------------------------------------------------------------------~ 
IEXDT I Scans dimensions tables for second file statements with adjustable I 
I ,bounds. , 
, I I 
I RAO I Scans BEGIN-ENTRY for entry type 1 entries. I 
I I I 
I HAl ITests for end of ENTRY type 1 chain. I 
I I I 
I RA4 I creates an AUTOMATIC chain delimiter. I 
I I I 
I RA7 I Tests for end of chain. I 
I I I 
ISCNCHN IScans current AUTOMATIC chain; determines whether reference belongs I 
I I to it. , 
I I , 
,SCRUBI IRemoves independent item dictionary references from the stack of I 
I ,dictionary refere~ces upon which items in the AUTOMATIC chain I 
,depend. I 
I I 
, SC24 Adds ON conditions to fi rst automati c zone. I 
I I 
I SC31 Adds temporaries (type 2) and independent items to first zone. I 
I I 
,SC35 Determines list of dependencies for array bound expressions. , 
I I 
I SC39 DeterminEs list of dependencies from INITIAL attribute. I 
., I 
I SC40 DeterminE,s list of dependencies from DEFINED attribute. , 
I I 
I SC 4 4 I Adds depE!ndent items to subs equent zones. I 
I I , 
, SC50 ,Determines list of dependencies for string length expressions. I , , , 
,SETCHN ,scans AU'J'OMATIC chain from each ENTRY type 1 entry. I 
I I , 
,SORCH I Sorts chain in order of dependencies; creates zone delimiter dic- I 
I I tionary .mtries. , 
, I I 
I SRCH2 I Scans second file statements for dictionary references of labels, I 
I Ida ta i telOs, and structures, which may belong to the current AUTOMAT-I 
I I IC chain:,. I L-_________________ ~ ____________________________________________________________________ -J 
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Table PT. Phase PT Storage Allocation AUTOMATIC Storage 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
.-----------------------------------t---------------t-----------------------------------~ 
IScans stacked CONTROLLED chain for IMYNAM I DVSIZE I 
Ilargest dope vector I I , 
r-----------------------------------t---------------t-----------------------------------~ 
lInitializes ENTRY type 1 chain scanlDSALOC IMKSTAT I 
land DSA I I I 
~----------------------------------t---------------+-----------------------------------~ 
IAllocates slots for ON conditions I DSA4 IMKSTAT I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for workspace andlDSAlO I None I 
I for DSA addressing vector I I I 
r-----------------------------------t---------------t-----------------------------------~ 
Iscans AUTOMATIC chain and allocates I DSA16 I COpy. DVSIZE, INITDV. MKSTAT. I 
Istorage for dope vectors I ISTDVIN I 
r-----------------------------------t---------------t-----------------------------------~ 
I Allocates BUY workspace I DSAl7 I None I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for parameters I DSA19 I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for double preci-IDSA25 INone I 
I sion variables I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for single preci-IDSA29 I None I 
Ision variables I I I 
}-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for character I DSA38 INone I 
I strings and halfword binary I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for bit strings I DSA46 I None I 
~----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for arrays and IDSA54 ICOPY, INITDV, MKSTAT, SDVCDE I 
I secondary dope vectors I I I 
r-----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for structures I DSA68 I COPY, MKSTAT I 
t-----------------------------------t---------------t-----------------------------------~ 
IGets VDA and initializes dope vec- IDSA72 I COPY, INITDV, MKSTAT, STDVIN I 
Itors for adjustable regions of I I I 
IAUTOMATIC chain I I I 
~----------------------------------t---------------t-----------------------------------~ 
IAllocates storage for DEFINED items I DSA98 I None I l ___________________________________ ~ _______________ ~ __________________________________ ~ 
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Table PTl. Phase PT Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I FUnction I 
t------------------t---------·-----------------------------------------------------------i 
tCONTi I Scans controlled chain for size of longest dope vector. I 
I I I 
I COpy I Compiles code to copy skeleton dope vector into real dope vector. I 
I I I 
1 DSALOC I Initializes ENTRY type 1 chain scan and DSA. I 
I I I 
I DSA4 IAllocates slots for ON conditions. I 
I I I 
I DSA5 I Allocates standard save area and flag bytes. I 
I I I 
I DSAiO IAllocates storage and workspace for DSA addressing vector. I 
I I I 
I DSA16 I Scans AUTOMATIC chain and allocates dope vectors. I 
I I I 
I DSA17 IAllocates BUY workspace. I 
I I I 
I DSA19 (PU) I Allocates storage for parameters. I 
I I I 
I DSA25 (PU) I Allocates storage for double precision variables. I 
I I I 
IDSA29 (PU) IAllocates storage for single precision variables. I 
I I I 
IDSA38 (PU> I Allocatef; storage for character strings and halfword binary. I 
I I I 
IDSA46 (PU) IAllocate~; storage for bit strings. I 
I I I 
I DSA54 IAllocates storage for arrays and secondary dope vectors. I 
I I I 
IDSA68 IAllocates storage for structures. I 
I I I 
I DSA 72 I Initiali:~es dope vectors for adjustable regions of AUTOMATIC chain. , 
I I I 
I DSA74 IStores pointer to skeleton second file statement. I 
I I I 
I DSA 98 I Allocate:; storage f or DEFINED it ems. I 
I I I 
I DSA161 IAllocates storage required for dope vectors. I 
I I I 
I DSA162 ICompiles code to initialize dope vectors. I 
I I I 
IDSA952 IGets VDA for this region of AUTOMATIC chain if required. I 
I I I 
IDVSIZE (PU) IDetermines size of dope vectors. I 
I I I 
IINITDV ICompiles code to initialize address slot in dope vector. I 
I I I 
IMKSTAT IMakes a second file statement. I 
, I I 
I MYNAM I Scans CONTROLLED chains. I 
I I I 
I SDVCDE (PU) I Compiles code for secondary dope vectors. I 
I I I lSTDVIN IInitializes structure member dope vectors. I 
------------------~--------.---------------------------------------_____________________ J 
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Table QF. Phase QF Storage Allocation Prologues 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~----------------------------------t--------------+-----.----------------------------~ 
IScans text for statement labels, IQFOOOO IQBEGEP, QBPROL, QEOP, QMOVE, QPROL,I 
IPROCEDURE statements, BEGIN state- I IQSL I 
I ments, BEGIN END statements, and I I I 
lend-of-prograrn marker I I I 
~-----------------------------------t--------------+-----------------------------------~ 
Iprocesses statement label pseudo- IQSL IQMOVE I 
I code items I I I 
~----------------------------------t---------------+-----------------------------------~ 
IFrees text storage at end of phase;IQEOP IQMOVE I 
I releases control I I I 
~-----------------------------------+---------------t-----------------------------------~ 
ICreates stereotyped prologue for a IQBPROL IQADJAL, QFSKIP, QF0201, QMOVE I 
I BEGIN block requiring a dynamic I I I 
I storage area I I I 
r-----------------------------------+---------------t-----------------------------------i 
ICreates stereotyped or special I QPPROL IQADJAL, QFSKIP, QF0201, QMOVE, I 
Iprologues for PROCEDURE statements, I I QONPRL I 
I depending on conditions. Processes I I I 
I s ta tement label ps eude- code items I I I 
r-----------------------------------t---------------+----------------------------------i 
Icreates a compiler label marking IQBEGEP IQADJAL, QF0201, QMOVE I 
Ithe return from a BEGIN block I I I 
r-----------------------------------t---------------+-----------------------------------i 
ICreates a prologue for ON block IQONPRL IQADJAL, QFSKIP, QF0201 I 
~-----------------------------------+---------------+-----------------------------------~ 
lAssembles code to initialize DSA IQADJAL IQMOVE1 I 
I dope vector data areas, and to I I I 
lallocate variable data areas I I I 
r-----------------------------------t---------------+-----------------------------------~ 
ISkips second file statements fol- IQFSKIP INone I 
Ilowing a block heading statement I I I 
r-----------------------------------+---------------+----------------------------------i 
IObtains new buffer and chains it tolQF0201 I None I 
I the previous one I I I 
r-----------------------------------+---------------+-----------------------------------i 
IMoves input text being skipped fromlQMOVE I None I 
linput buffer to output buffer I I I 
t----------------------------------+---------------+-----------------------------------i 
IMoves a second file statement, IQMOVE1 IQMOVE I 
Ipointed at by PAR1, to the prologuel I I 
I being generated I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 
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Table QFl. Phase QF Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+---------------------------------------------------------------------1 
IQADJAL IAssembles code to initialize DSA dope vector, variable data areas, I 
I I and to allocate variable data areas. I 
I I I 
IQBEGEP ICreates a compiler label marking the return from a BEGIN block. 1 
I I I 
I QBPROL (QG) I creates s'tereotyped prologue for a BEGIN block requiring a dynamic I 
I I storage a.rea. I 
I I I 
IQEOP IFrees text storage at end of phase; releases control. I 
I I I 
I QFSKIP (QG) I Skips second file statements following a PROCEDURE or BEGIN I 
I I statement. I 
I I I 
IQFOOOO IScans text for statement labels, PROCEDURE statements, BEG.IN state- I 
I Iments, BEGIN END statements, and end-of-program marker. t 
I I I 
IQF0201 (QG) IMoves code to output buffer; obtains new buffer if required. I 
I I i 
IQF0360 ITests for external procedure. I 
I I I 
I QF0370 IGenerateE prologue for GET DSA. I 
I I I 
IQF0570 IGenerateE code to copy argument and target addresses. I 
I I I 
I QF0625 I Tests fOl' entry points. I 
I I I 
I QF0860 I Tests end of chain. I 
I I I 
IQFl172 ITests end of first region. I 
I I I 
IQF1194 IExtracts mapping code from second file. I 
I I I 
I QF1215 I Tests for storage required. I 
I I I 
I QF1511 I Removes VDA accumulator assignment code from mapping code. I 
I I I 
IQMOVE IMoves te:<t from input buffer to output buffer. I 
I I I 
I QMOVEl I Moves second file statement to prologue being generated. I 
I I I 
IQONPRL (QH) Icreates 9rologue for ON block. I 
I I I 
IQPPROL (QG) Icreates stereotyped or special prologues for PROCEDURE statements, I 
I I dependin':J on conditions. I 
I I I 
I QSL I Processes statement label pseudo-code items. I L __________________ ~ ___________________________________________________________________ ~ 
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Table QJ. Phase QJ storage Allocation Dynamic Storage 
r-----------------------------------T---------------T-----------------------------------1 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IGeneral scan of text for ALLOCATE, IGSl IALLOC, BUY, BUYP, FREE, TRF1. I 
I BUY and FREE statements I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IAllocates items not requiring dope IAL20 JAL1S, TRF2 I 
I vector I I I 
~-----------------------------------+---------------t-----------------------------------~ 
IGenerates code to move skeleton I MOVEDV I TRF2 I 
I dope vector into workspace for con-I I I 
I trolled variables I I I 
t-----------------------------------+---------------+-----------------------------------1 
ILooks ahead to reverse pointers forlREVPT IGS1, TRFl I 
IALLOCATE statements I I I 
t-----------------------------------+---------------+-----------------------------------1 
IAllocates storage for controlled IAL2S IGS1, LIBC1, LIBC2, SCANSF, TRF2 I 
Istring I I I 
t-----------------------------------+---------------+-----------------------------------1 
IAllocate storage for controlled fAL21 I ABOUND, LIBC1, MOVEDV, PREVAL, I 
I array I ISCANSF, TRF2 I 
t-----------------------------------+---------------+-----------------------------------1 
IAllocates storage for controlled IAL29 IBNDEXP, LIBC1, MOVEDV, NXTREF, I 
I structure I INXTVAR, PREVAL, SCANSF, TRF2 I 
t-----------------------------------+---------------+-----------------------------------1 
fLoads Library call parameter regis-IFREE ITRF2, TRF3 I 
Iter to free allocated storage I I I 
t-----------------------------------t---------------t-----------------------------------1 
I Moves skeleton dope vector for I BUYP I TRF2 I 
I bought temporary I I I 
t-----------------------------------t---------------t-----------------------------------1 
IBUys storage for temporary array IBY14 ISCANSF, TRF2 I 
t-----------------------------------+---------------+-----------------------------------~ 
IBuys storage for temporary IBY13 ILIBC4, NXTREF, NXTVAR, SCANSF, TRF21 
I structure I I I 
~----------------------------------t---------------+-----------------------------------~ 
IPlaces initial value code line for IAL1S INXTRF, SCANSF I 
I controlled variables I I I 
t-----------------------------------+---------------+----------------------------------~ 
ISkips scan register over initial i- I SKIPTX IGS1 I 
Ization statements I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Generates code to set a pointer to I PREVAL I TRF2 I 
I the previous allocation. I I I 
t-----------------------------------t---------------t-----------------------------------1 
ISearches dimension tables for I ABOUND ISCANSF I 
I adjustable bound expressions I I I 
~----------------------------------t---------------+-----------------------------------~ 
IGenerates code for temporary ISTMP ILIBC3, TRF2 I 
I variables requiring only a dope I I I 
I vector I I I l ___________________________________ ~ _______________ ~ __________________________________ -J 
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Table QJl. Phase QJ Routine/Subroutine Directory 
r------------------T---------·-----------------------------------------------------------, 
IRoutine/Subroutine! Function I 
r------------------t--------------------------------------------------------------------~ 
IABOUND (QK) Isearchesiimension tables for adjustable bound expressions. I 
I I I 
IALLOC (QK) IAscertains the type of allocate statement. ! 
I I I 
I ALl 5 \Places initial value code line for controlled variables. I 
I I I 
IAL20 (QK) IAllocates items not requiring dope vector. I 
I I I 
IAL27 (QK) IAllocates storage for controlled arrays. I 
I I \ 
IAL29 (QK) IAllocates storage for controlled structures. I 
I I I 
IBNDEXP I Generates or extracts code to set the adjustable bounds of I 
I I structurE,S. I 
I I I 
\ BUY I Ascertains the type of buy. I 
I I I 
I BUYP I Moves sk€!leton dope vector for bought temporary. I 
I I I 
\ BYl3 I Buys storage for temporary structure. I 
I I I 
I BYl4 I Buys storage for temporary array. I 
i I I 
I BY15 I Buys sto)~age for tempora ry string. I 
I I I 
I FREE (QK) I Loads Library call parameter register to free allocated storage. ! 
I I I 
I GSl I Genera13can of text for ALLOCATE, BUY, and FREE statements. I 
I I I 
I LIBC1/LIBC2/LIBC4 I Places t.f1e library calling sequence for controlled storage in I 
I Is equence in the text. I 
I I I 
IMOVEDV (QK) IGenerates code to move skeleton dope vector into workspace for con- I 
I \trolled variables. I 
1 I I 
INXTREF (QK) IObtains the next structure base element reference. I 
I I I 
INXTVAR (QK) IObtains the next varying array base element reference. I 
I I I 
IPREVAL (QK) IGenerates code to set a pointer to the previous allocation. I 
I I I 
IREVPT I Looks ahead to reverse pointers for ALLOCATE statements. I 
I I I 
I SCANSF I Places s.econd file statement in the line in the text. I 
I I I 
I SKIPTX I Skips scan register over initialization statements. I 
I I I 
I STMP (QK) IGenerat€~s code to buy storage for temporary variables which only I 
I I require a dope vector. I 
I I I 
ITRFl I Transfers input text to output. I 
I I I 
ITRF2 I Adds text skeletons to the output text. I 
I I I 
ITRF3 IAdds the Library Calling sequence to the output text. I L-_________________ ~ _______ . ____________________________________________________________ -J 
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Table QU. Phase QU Alignment Processor 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processingl I 
I Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------t---------------t-----------------------------------1 
ITests pseudo-code instructions for IALIGNQ IALREGQ,MVCMAK,REGENT I 
I misaligned operands and deduces thel I I 
(correct alignment I I I 
r-----------------------------------t---------------t-----------------------------------~ 
(Generates a move character (MVC) IMVCMAK IABEOT,NEXREG,OUTEST,PSMOVE,REMOVE, I 
I instruction for a misaligned I ISNEXT,TRANS , 
I operand I I i 
r-----------------------------------+---------------+-----------------------------------~ 
I Skips a pseudo-code item 'T3 I TNEXT I 
t-----------------------------------+~--------------+-----------------------------------~ 
I Processes the load address (LA) I TLA I TRR I 
I pseudo-code instruction I I , 
r-----------------------------------t---------------+-----------------------------------~ 
I Processes the library calling I TLTB I ABEOT, T3 I 
I sequence in the pseudo-code I I , 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses the L pseudo-code ITLL IALIGNQ,ALREGQ,OUTEST,PSMOVE,REMOVE,I 
I ins truct ion I I SNEXT, TRANS, TRR I 
t-----------------------------------t---------------+-----------------------------------~ 
iProcesses pseudo-code instructions,ITHT IALIGNQ,TRRS I 
lother than L and LA, that may have I I I 
lmisaligned operands I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IExamines a pseudo-code item and ,TRANS IT3,TABS,TDROP,TEOP,THT,TLA,TLIB, I 
(passes control to the appropriate I ITLL,TRR,TSN I 
I processing routine I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table QU1. Phase QU Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------t--------------------------------------------------------------------~ I ABEOT I Out puts termination error message. I 
I i I 
IALREGQ ITests whether or not the register is in the register table. I 
I I I 
I NEXREG I Gets a symbolic register. I 
I I I 
I OUT EST IGets a new output text block if required. I 
I I I 
IPSMOVE IFills current output text block and gets a new one. I 
I I I 
I REGENT IMakes an entry in the register table for a register that has been I 
I I loaded with the address of a misaligned operand. I 
I I I 
I REMOVE Icopies text into the output text block. I 
I I I 
ISNEXT IAccesses next pseudo-code item in the source text. I 
I I I 
I TABS Iscans absolute code and copies it onto the output text if necessary. I 
I I 1 
ITDROP IRemoves dropped registers from the register table. I 
I I l 
lTEOB IAt the end of a source text block, moves out the scanned text and I 
I Igets the next source text block. I 
I I I 
ITEOP IAt the end of the program, outputs the remaining text, and releases I 
I I control. I 
I ! I 
ITRR IDeletes an aSSigned register from the register table. I 
I I I 
ITSN IUpdates the statement number slot in the communications region. I L __________________ ~ ____________________________________________________________________ J 
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Table QX. Phase QX Print Aggregate Length Table 

r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or operation Type I Routine I Subroutines Used I 
r----------------------------·-------t---------------+-----------------------------------~ 
IScan storage chains in dictionary I SCANC I ANAGG, PRNTAB ! 
I for aggregate entries I I I 
r----------------------------·-------t---------------+-----------------------------------~ 
IAnalyze aggregate dictionary IANAGG IANCOB,EXTENT,FINALA,FIRSTA,FORMAL, I 
lentries and print table entry I \GETVO,GEI'SB,MAKEN,PRHED,SORTEN, I 
I I IVOPLUS I L ___________________________________ ~ _______________ ~ ___________________________________ J 

Table QX1. Phase QX Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------t--------------------------------------------------------------------1 
IANAGG IAnalyzes jictionary entries for a major structure or non-structured I 
I I array. I 
I I 1 
IANCOB iFinds original major structure dictionary entry for a COBOL major I 
I I structure. I 
I I I 
I EXTENT ICalculates length in bytes of a data variable, label, task, event, I 
I lor area. I 
I I I 
I FINALA I CalculatEs address of final basic element of a rna jor structure. I 
I I I 
I FIRSTA I CalculatE:s address of first basic element of a rna jar structure. I 
I I I 
I FORMAL ICalculatE's length of a non-structured array. I 
I I I 
I GETVO I Gets virt.ual origin of a dimensioned variable. I 
I I I 
I GETSB I Sets pointer to BCD in a dictionary entry. I 
I I I 
IMAKEN IMakes an entry in text block for each aggregate. I 
I I I 
IPRHED IPrints main heading and sub-heading of table. I 
I I I 
I PRNTAB I Prints Aqgregate Length Table. I 
I I I 
ISCANC IScans STATIC, AUTOMATIC and CONTROLLED chains in dictionary for I 
I I aggregah: entries. I 
I I I 
I SORTEN I Sorts te:«t block entry f or aggregate so that the entries are chained I 
I I in colla·:.ing sequence order of t.he aggregate identifiers. I 
I I I 
I VOPLUS I Calculat'2s address of first or last element of rna jar structure. I L __________________ ~ ____________________________________________________________________ J 
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REGISTER ALLOCATION PHASE TABLES 

Table RA. Phase RA Register Allocation Addressability Analysis 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
IControls scan of source ILAA IACT1, ACT2, Acr5, ACTS, ACT9, I 
I I I ACTl 0, ADCBUF, GETSBF I 
~-----------------------------------+---------------+-----------------------------------1 
I Processes RX, RS, or SI I ACT3 I ADTEST, DRTEST I 
I instructions I I I 
r-----------------------------------+---------------+-----------------------------------1 
IProcesses SS instructions I ACT4 IADTEST, DRTEST I 
~-----------------------------------f---------------+-----------------------------------~ 
,compiles code for start of PL/I IACT15, ACT14, IADCBUF, GENFLP, UPSN I 
I statement: 1. with label, 2. I ACT16 I I 
lwithout label, 3. compiler label I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IProcesses PROCEDURE and BEGIN I ACT6 IADCBUF I 
I blocks I I I 
r-----------------------------------+---------------+-----------------------------------~ 
!Processes END statements on PROCE- IACT7 IADCBUF I 
I DURE or BEGIN blocks I I I 
~-----------------------------------+---------------+-----------------------------------1 
IAdds text to output string IADCBUF IGETCBF I 
r-----------------------------------+---------------+-----------------------------------~ 
IAdds text to insertion file IADIBUF IGETIBF I 
~-----------------------------------+---------------+-----------------------------------~ 
IObtains new source buffer IGETSBF I None I 
r-----------------------------------f---------------+-----------------------------------~ 
IObtains next output buffer I GETCBF I None I 
t-----------------------------------+---------------+-----------------------------------i 
IObtains next insertion file buffer IGETIBF INone I 
r-----------------------------------+---------------+-----------------------------------~ 
I Examines dictionary reference in I DRTEST ,ADINST, DECOMP, SETBLK I 
I source I I I 
r-----------------------------------f---------------+-----------------------------------~ 
IProduces recovery code when literal!ADTEST IADCBUF I 
loffset greater than 4095 is met I I I 
r-----------------------------------f---------------+-----------------------------------~ 
ICreates coded addressing IADINST IADCBUF, ADIBUF I 
I instructions I I , l ___________________________________ ~ _______________ ~ ___________________________________ J 
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Table RA1. Phase RA Routine/Subroutine Directory 
r-----------------~---------------------------------------------------------------------, 
I Routine/SubroutineI Function I 
~------------------+---------------------------------------------------------------------~ 
I ACTl I Copies non-special three-byte item to output. I 
I I I 
I ACT 2 I Copies mm-special five-byte item to output. I 
I I I 
I ACT 3 I Processe:3 RX, RS, or SI instructions. I 
I I I 
I ACT 4 I Processes SS instructions. I 
I I I 
I ACT 5 I End of block routine. I 
I I I 
IACT6 IProcesse'3 PROCEDURE and BEGIN blocks. I 
I I I 
IACT7 IProcesse:3 END statements on PROCEDURE or BEGIN blocks. I 
I I I 
I ACTS I End of source text routine. I 
I I I 
I ACT 9 I Action of start of common block of prologue. I 
I I I 
I ACT 1 0 I Action at end of prologue. I 
I I I 
IACTl2 Icopies absolute code to output stream. I 
I I I 
IACT13 Icreates ADI instruction at prologue insertion point. I 
I I I 
IACT14 I Compiles code for start of PL/I statement with label. I 
I I I 
I ACT15 I Compiles code for start of PL/I statement without label. I 
I I I 
IACT16 ICompiles code for start of PL/I statement compiler label. I 
I i I 
IADD/ADD2 IGenerates store of calculated address. I 
I I I 
I ADCBUF I Adds text to output string. I 
I I I 
IADIBUF IAdds text to insertion file. I 
I I I 
IADINST Icreates coded addressing instructions. I 
I I I 
IADTEST IProduces recovery code when literal offset greater than 4095 is met. I 
I I I 
IATD ITests whether previous offset is out of bounds. I 
I I I 
IDECOMP IDecodes dictionary reference. I 
I I I 
IDRTEST (RB) I Examines dictionary reference in source. I 
I I I 
I DTY I Scans st ep table and generates addressing instructions. I 
I I I 
IGENFLP IGenerate,s code to set bits on and off in a prefix ON-slot. I 
I I I 
IGETCBF IObtains next output buffer. I 
I I I 
IGETIBF IObtains next insertion file buffer. I 
1 I I 
IGETSBF IObtains next source buffer. I 
I I I 
ILAA IScans input text. I 
I I I 
1L125 IMoves addressing instructions to IN-LINE. I 
I I I 
ISETBLK I Finds block number of referenced item. I 
I I I 
IUPSN I GeneratE~s code to keep the statement number slot in the DSA up to I 
I I date. I L __________________ ~ ________ . ____________________________________________________________ J 
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Table RD. Phase RD Use Determination of all EQUs 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------t---------------t-----------------------------------~ 
I Initializes text blocks for tables ILINIT I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IScans text I LEUILD I LEQV, LBC, LBAL, LOBR, LEOB, I 
I I I LABS, L3BYT, LSBYT, LVARB, I 
I I ILSTAT, L2BYT, LEOP I 
t-----------------------------------t---------------t-----------------------------------~ 
iProcesses EQU items ILEQU IFNDIND I 
r-----------------------------------t---------------t-----------------------------------~ 
I Processes BC i terns I LEC I FNDIND I 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses BAL items ILEAL I LOBR, L5BYT I 
~-----------------------------------t---------------t-----------------------------------~ 
IProcesses any other branch item ILOBR IFNDIND I 
~-----------------------------------t---------------t-----------------------------------~ 
ISkips a 2-byte item IL2BYT I None I 
r-----------------------------------t---------------t-----------------------------------~ 
ISkips a 3-byte item I L3BYT I None I 
t-----------------------------------t---------------t-----------------------------------~ 
ISkips a 5-byte item ILSBYT INone I 
r-----------------------------------t---------------t-----------------------------------~ 
ISkips a variable length item I LVARB I None I 
t-----------------------------------t---------------t-----------------------------------~ 
IProcesses a statement number item I LSTAT I None I 
r-----------------------------------t---------------+-----------------------------------~ 
I Processes an EOB item I LEOB I None I 
t-----------------------------------+---------------t-----------------------------------~ 
I Scans absolute code I LABS I None I 
r-----------------------------------t---------------t-----------------------------------~ 
IFinds the indicator byte and text I FNDIND I None I 
I reference of an EQU value I I I 
r-----------------------------------t---------------+-----------------------------------~ 
lEnds table build and passes controllLEOP ILSCAN I 
I to second section I I I 
~-----------------------------------t---------------t-----------------------------------~ 
IScans tables for optimizable EQUs ILSCAN ILFLAG I 
~-----------------------------------t---------------t-----------------------------------~ 
IFlags EQUs in text as optimizable ILFLAG I None I l ___________________________________ i _______________ i ___________________________________ J 
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Table RD1. Phase RD Routine/Subroutine Directory 
r------------------T---------------------------------------------------------------------1 
I Routine/Subroutine I Function I 
~-----------------t---------------------------------------------------------------------~ 
IFNDIND IFinds indicator byte and text reference of EQU value I 
I I I 
I LABS I Scans ab!30lute code I 
I I I 
ILBAL Iprocess HAL items I 
I I I 
I LBC I Processes Be items I 
I I I 
ILBUILD IScans text I 
I I I 
I LEOB I ProcesseG EOB items I 
I I I 
I LEOP I Ends table build and passes control to second section I 
I I I 
I LEQU I Processe:3 EQU items I 
I I I 
I LFLAG I Flags EQlJs in text as optimizable I 
I I I 
I LINIT IInitiali:z;es text blocks for tables I 
I I I 
I LOBR I Processes any other branch item I 
I I I 
I LSCAN I Scans tables for optimizable EQUs I 
I I I 
I LSTAT I Processe:3 statement number items I 
I I I 
I LVARB I Skips va:riable length items I 
I I I 
IL2BYT ISkips 2-byte items I 
I I I 
I L3BYT I Skips 3-byte items I 
I I I 
I L5BYT I Skips 5-;oyte items I l ___ ~ _____________ ~ ____________________________________________________________________ J 
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Table RF. Phase RF Register Allocation Physical Registers 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------t-----------------------------------~ 
I Controls scan of text I Z9 I ADCBUF, ADIMOV. BR1. BR3, BR4. I 
I I I GEI'NXT, LBAL, LBALR, LBCTR, LEOB, I 
I I ILEOP, LR1, LR3, LR4, LR6, LR7, LR9,1 
I I I LSHIFT, OBREGS I 
t-----------------------------------+---------------+-----------------------------------~ 
I Processes PROCEDURE or BEGIN I LPROC I None I 
I statement I I I 
t-----------------------------------t---------------+-----------------------------------~ 
I Processes end of PROCEDURE or BEGIN I LEND I None I 
I block I I I 
t-----------------------------------t---------------t-----------------------------------~ 
(Processes requests for registers; IOBREGS IBRGUSE, LOAD1, STORE1, STORE2, I 
I allocates physical registers I I REGUSE I 
t-----------------------------------t---------------+-----------------------------------~ 
Icompiles code to store symbolic ISTORE2 IADCBUF I 
lregisters I I I 
~-----------------------------------t---------------t-----------------------------------~ 
I Compi les code to store assigned I STOREl I ADCBUF I 
I registers I I I 
t-----------------------------------t---------------+-----------------------------------~ 
ICompiles load of physical registerslLOADl IADCBUF I 
~-----------------------------------t---------------t-----------------------------------~ 
ICompiles load register ILOADRG IADCBUF I 
t-----------------------------------t---------------t-----------------------------------~ 
I Expands coded address ing I AD IMOV I ADCBUF I 
I instructions I I I 
t-----------------------------------t---------------t-----------------------------------~ 
I Adds to out put buff er I ADCBUF I None I l ___________________________________ ~ _______________ ~ ___________________________________ J 

Table RFl. Phase RF Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------t--------------------------------------------------------------------~ 
IADCBUF Adds to output buffer. 
I 
!ADIMOV Expands coded addressing instructions. 
I 
IBRGUSE Tabulates use of base register in look-ahead. 
I 
IBRl (RH) Processes RX branch instructions. 
I 
IBR3 (RB) Processes BCT instructions. 
I 
IBR4 (RH) Processes RR branch instructions. 
I 
IFRTEST Scans list of free registers to make even-odd pair. 
I 
IGETNXT Obtains next block. 
I 
ILADl (RH) Processes ADl (addressing) instructions. 
I 
I LB (RH) constructs and puts out completed instruction. I l __________________ ~ ____________________________________________________________________ J 
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Table RFl. Phase RF Routine/Bubroutine Directory (Part 2 of 2) 

r------------------T---------------------------------------------------------------------, 
'Routine/Subroutinel Function I 
~-----------------+--------.------------------------------------------------------------~ 
ILBAL (RH) I Processe:3 BAL instructions. I 
I I I 
I LBALR (RH) I Processes BALR instructions. I 
I I I 
I LBCTR (RH) I Processes BCTR instructions. I 
I I I 
ILDROP (RH) Iprocesses DROP pseudo-instruction. I 
I I I 
I LEND (RH) I Loads end of PROCEDURE or BEGIN block. , 
I , I 
ILEOB eRH} IProcesses end-of-block marker. I 
I I I 
ILEOP iProcesses end-of-program marker. I 
I I I 
,LOAD1 I Compiles load of physical registers. I 
I I I 
ILOADRG ICompiles load register. I 
I , I 
ILPROC (RH) IProcesses PROCEDURE or BEGIN statement. I 
I I I 
ILRl (RH) IProcesses instructions in which first and second operands require I 
I I loading, and the first is altered, e.g., AR. I 
I I I 
1LR3 (RH) IProcesses floating-point instructions. I 
I I I 
ILR4 (RH) IProcesses SS instructions. I 
I I I 
lLR6 (RH) IProcessEs instructions where a load of first operand is required, nol 
I loperands are changed, e.g., ST. I 
, I I 
ILR7 (RH) IProcesses SI instructions. I 
I I I 
ILR9 (RH) Iprocesses instructions in which no load of first operand is needed, I 
I land it is changed, e.g., LA. I 
I I I 
I LSHIFT (RH) I Processps shift inst'ructions. I 
, , I 
I OB560 (RG) ,Tests whether all registers are available. I 
I I I 
IOB630 (RG) I Generates stores of registers if branch in or out. I 
1 I I 
IOB895 (RG) IGenerates code to load registers. I 
I I I 
I P9INIT (RH) I Main text scan. I 
I I , 
IOBREGS (RG) IProcess~!s requests for registers; allocates physical registers. I 
I I I 
IREGUSE ITabulates use of registers in look ahead. I 
I I I 
ISTOREl I Compiles code to store assigned registers. I 
I I , 
I STORE2 ,compiles code to store symbolic registers. , 
I , I 
,W4 (RH) I Extracts ADIs at prologue insertion point. , 
I I I 
I Z9 (RH) 'Controlling scan of text. I L _________________ .J. ___________________________________________________________________ .-J 
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FINAL ASSEMBLY PHASE TABLES 

Table TF. Phase TF Final Assembly Pass 1 
r-----------------------------------,---------------T-----------------------------------, 
I ! Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
I Scans text IIL0024 I None I 
r-----------------------------------+---------------+-----------------------------------~ 
IAssigns offsets to labels IIL0019 IFINEQ1, NEXTSL I 
~-----------------------------------+---------------+-----------------------------------~ 
IIncrements location counter for IIL0014 INone 1 
lmachine instructions I I I 
~-----------------------------------+---------------+-----------------------------------~ 
IDetermines code for instructions IIL0020 IFINEQl I 
Iwhich refer to labels I I I 
t-----------------------------------+---------------+-----------------------------------i 
IInitializes location counter at IILOOI0 I None I 
I start of procedure I I I 
~-----------------------------------+---------------+-----------------------------------~ 
Istores size of procedure and IILOOll I None I 
lresumes containing procedure I I I L ___________________________________ ~ _______________ ~ __________________________________ -l 

Table TF1. Phase TF Routine/Subroutine Directory 
r------------------r--------------------------------------------------------------------, 
I Routine/Subroutinel FUnction I 
r------------------+--------------------------------------------------------------------~ 
IFINEQl ILocates label number table entries. I 
I I I 
IILOOOO IEntry point from compiler control. I 
I I I 
IIL0003 I Entry point to scan from initialization routine. I 
I I I 
IILOOIO I Initializes location counter at start of procedure. I 
I I I 
IIL0011 Istores size of procedure and resumes containing procedure. I 
I I I 
IIL0014 IIncrements location counter for machine instructions. I 
I I I 
I IL0015 I Processes the start of prologues. I 
I I I 
IIL0017 IReleases control. I 
I I I 
IIL0019 IAssigns offsets to labels. I 
I I I 
IIL0020 IDetermines code for instructions which refer to labels. I 
I I I 
IIL0022 IProcesses end-of-block pseudo-code item. I 
I I I 
IIL0024 I Scans text. I 
I I I 
!NEXTSL IDetermines multiple statement label entries in dictionary. I L __________________ ~ ____________________________________________________________________ J 
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Table TJ. Phase TJ Final ASHembly Optimization 
r------------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I statement or Operation ':~ype I Routine I subroutines Used I 
~------------------------------------+---------------+-----------------------------------~ 
I Controls phase IILOOOO I OPTIMA I 
r------------------------------------+---------------+-----------------------------------~ 
IMaintains location counter for IIL0014 INone I 
lmachine instructions I I I 
t------------------------------------+---------------+-----------------------------------~ 
IAssigns offsets to labels IIL0019 ICOMRTN, FINEQ1, NEXTSL I 
r-----------------------------------+----------------+----------------------------------~ 
IDetermines code for instruc;:ions 111.0020 IFINEQ1 I 
1 which refer to labels I I I 
1-------------------------------------+---------------+------------------------------------~ 
IInitialize location counter at IIL0010 I None I 
1 start of procedure I I I 
1-------------------------------------+---------------+-----------------------------------~ 
IStores size of procedure fo:r:: IIL0011 I None I 
Imachine instructions I I I 
t------------------------------------+---------------+-----------------------------------~ 
IReduces number of MVC instructions I1L0027 I OFFSET, OSMRTN I 
j----------------------------·--------+---------------t-----------------------------------~ 
1 Determines offset from a given die-I OFFSET I None I 
Itionary reference I I I L ___________________________ • ________ i _______________ i __________________________________ -l 

Table TJ1. Phase TJ Routine/;3ubroutine Directory 
r------------------T--------·------------------------------------------------------------, 
1 Routine/Subroutine I Function I 
r------------------+--------·------------------------------------------------------------~ 
I COMRTN I Determin'~s whether further optimization is possible. 1 
I I I 
I FINEQl I Locates label number table entries. I 
I I I 
IILOOOO I controls phase. I 
I I 1 
IIL0003 IEntry point to scan loop from initialization. I 
1 I I 
IIL0010 I Initiali.~es location counter at start of procedure. I 
1 I I 
I1L0011 IStores size of procedure and resumes containing procedure. t 
1 I I 
IIL0012 I Processe3 machine instructions, etc. I 
! 1 I 
IIL0014 I Maintains location counter for machine instructions. I 
I 1 I 
IIL0019 I Assigns offsets to labels. I 
1 I I 
I1L0020 IDetermines code for instructions which refer to labels. I 
I I I 
IIL0024 IGets pseudo-code item length and updates text pointer. I 
I I I 
I1L0027 IElides MVC instructions. I 
1 I I 
IIL1001 IEvaluates new ADCON needs. Sets location counter to zero. I 
I I I 
I1L1101 I Restores content of containing procedure. 1 
I I I 
INEXTSL ILooks for equivalent statement labels. I 
1 I I 
IOFFSET (TK) IDetermines offset from a given dictionary reference. I 
1 I I 
1 OPT IMA I Scans text. I 
I I I 
IOSMRTN IScans ahead for literal offsets. I L __________________ i ___________________________________________________________________ -l 
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Table TO. Phase TO Final Assembly External Symbol Dictionary 
r-----------------------------------T---------------T-----------------------------------, 
I IMain Processing I I 
I Statement or Operation Type I Routine J Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
Iconstructs first six standard ESD ILG401 IMOVE, NAME, ERROR I 
I entries I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IConstructs entries for external ILGOOl I MOVE, ERROR I 
I procedure labels J I I 
r-----------------------------------+---------------+-----------------------------------~ 
Iconstructs PR type entries for eachJLG030 IMOVE, NAME I 
I block and procedure ! I I 
~-----------------------------------t---------------+-----------------------------------~ 
IConstructs entries for external ILG050 IMOVE, ERROR I 
J variables and external entry names I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IConstructs entries for controlled ILG090 IMOVE, NAME, ERROR I 
I variables and task names I I I 
r-----------------------------------+---------------+-----------------------------------~ 
lConstructs entries for Library con-IIL0200 IIHEINC I 
I version modules I I I l ___________________________________ i _______________ i ___________________________________ J 

Table T01. Phase TO Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
~------------------+--------------------------------------------------------------------~ 
JERROR ITruncates over-length external identifier, generates error message. 
I I 
JLGOOl IConstructs entries for external procedure labels. 
I I 
ILG030 Iconstructs PR type entries for each block and procedure. 
I I 
ILG050 Iconstructs entries for external variables and external entry names. 
'I I 
ILG055 Iprocesses ON-conditions and external variables. 
I I 
ILG080 IProcesses external entry names. 
I I 
'I LG08 5 I Processes FILE constants. 
I I 
ILG090 Iconstructs entries for controlled variables and task names. 
I I 
ILG093 I Inserts name in ESD entry for CONTROLLED. 
I I 
ILG401 Iconstructs first six standard ESD entries. 
I I 
I MOVE IMoves ESD entries to card buffers, and puts out buffer when full. 
I I 
JNAME JGenerates names for pseudo-registers. 
l I 
IIHEINC (TQ) I Constructs a string of Library module names. I 
L-_________________ i ___________________________________ --------------------------------~ 
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Tabl e TT. Phase TT Fina 1 AsBernbly Pass 2 
,----------------------------------T--------------T----------------------------------, 
I I Mai n processing I I 
I Statement or Operation ~rype I Routine I Subroutines Used I 
r------------------------------------+---------------+-----------------------------------~ 
I Scans text IILO002 INone I 
t------------------------------------f--------------+-----------------------------------~ 
IGenerates text for RR instructions IIL0012 IGENTXT I 
t---------------------------·--------+---------------f-----------------------------------~ 
IGenerates Text for RX non-branch \IL0013 I EOBRTN, GENTXT, OFFSET I 
linstructions LM, STM, and SI Types I I I 
r---------------------------·--------+---------------+-----------------------------------~ 
I Generates text for shift IIL0021 I GENTXT I 
I instructions I I I 
r-----------------------------------+---------------+-----------------------------------~ 
IGenerates Text for SS instructions IIL0014 I EOBRTN, GENTXT. OFFSET I 
t-----------------------------------+---------------+-----------------------------------~ 
ISets up trace information and num- 'IL0019 IGENTXT I 
,bers compiler labels I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IGenerates text for branch and load IIL0020 IFINEQ1, GENTXT, OFFSET I 
,address instructions 'I I 
t-----------------------------------+---------------+---------------------------------~ 
IInitializes location counter at IIL0010 IPUNCHT I 
I start of procedure 'I I 
t----------------------------------+---------------t-----------------------------------~ 
IResumes containing procedure at endlILOOll I PUNCHT I 
lof procedure 'I I 
r-----------------------------------+---------------+-----------------------------------~ 
IMoves Text into card image I GENTXT I PUNCHT , 
r-----------------------------------t---------------t-----------------------------------1 
I Punches cards ensuring that RLD I PUNCHT I CAROOU I 
Icards follow related TXT card, I I 
r-----------------------------------+---------------t-----------------------------------~ 
I Generates text for compiler IINCLUD , GENTXT I 
I subroutine I I I L-__________________________________ ~ _______________ ~ __________________________________ ~ 
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Table TTl. Phase TT Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
I Routine/subroutine! Function I 
t------------------+--------------------------------------------------------------------~ 
I CARDOll I Directs card image to load file or punch file. I 
I I I 
I EOBRTN I Chains to next input text block. I 
I I I 
IFINEQl I Locates label number table entries. , 
I I I 
IGENTXT IMoves text into card image. , 
I I , 
IIL0002 IScans text. I 
I I I 
i IL0003 I Entry point to scan from initialization routines. I 
I I I 
IIL0010 IInitializes location counter at start of procedure. I 
I I I 
IILOOll IResumes containing procedure at end of procedure. , 
I I I 
IIL0012 iGenerates text for RR instructions. I 
I I , 
IIL0013 IGenerates text for RX non-branch branch instructions, LM. STM, and I 
I lSI type. I 
I I , 
IIL0014 IGenerates text for SS instructions. I 
I I I 
IIL0015 I Processes the start of prologues. I 
I I , 
I IL0016 I Processes the end of prologues. , 
I I I 
IIL0017 IEnd-of-text routine. , 
I I I 
I IL0019 Isets up trace information and numbers compiler labels. I 
I I I 
IIL0020 IGenerates text for branch and load address instructions. I 
I I 1 
IIL0022 IEnd-of-block routine. I 
I I I 
IIL0027 IGenerates text for shift instructions. I 
I I , 
'OFFSET (TU) IDetermines offset and relocation pointer from given dictionary , 
I I reference. , 
, I , 
IPUNCHT 'Punches cards ensuring that RLD cards follow related TXT card. I L-_________________ i ___________________________________________________________________ -1 
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Table UA. Phase UA Final Assembly Initial Values, Pass 1 
r-----------------------------------T---------------T-----------------------------------, 
I \ Main Processing I I 
\ Statement or Operation Type I Routine I Subroutines Used I 
t-----------------------------------+---------------t-----------------------------------~ 
IScans STATIC chain to beginning of IUAD01 IUA200, UA220, UA230 I 
I external section \ I I 
~----------------------------------+---------------+------------------------------------~ 
\Initializes scalar variab.les \UA200 I TXTMOV I 
t-----------------------------------+---------------+-------------------------------.----~ 
IInitia.lizes BCD for label \ UA220 I RLDMOV, TXTMOV I 
t------------------------------------t---------------t----------------------------------~ 
I lni tiali zes DED for temporary I UA230 I TXTf.10V I 
t-----------------------------------+------·---------t-----------------------------------~ 
I Initializes address constants. \ UA010 I UA401, UA403, UA404, UA405, UAI~06 \ 
~----------------------------------t---------------t-----------------------------------~ 
IInitializes symbol table entries IUA030 IRLDMOV, TXTMOV I 
t-----------------------------------t---------------t------------------------------------~ 
I Initializes address slots fer I UA403 I RLDMOV, TXTMOV I 
I external variables I I I 
t------------------------------------t---------------t-----------------------------.------~ 
IInitializes address slots fe,r func-IUA401 IRLDMOV, TXTMOV I 
Itions and programmer-defined ON- I I I 
I condition names \ I I 
t-----------------------------------+--------------t------------------------------.. ----~ 
IInitializes address slots for l.abellUA404 IRLDMOV, TXTMOV I 
I constants I \ \ 
i-----------------------------·-------+---------------t-------------------------------------~ 
IInitializes address slots for entrylUA405 \RLDMOV, TXTMOV I 
I labels I I I 
t----------------------------·-------t---------------t-----------------------------------~ 
I Initializes file attribute E!ntries I UA406 I RLDMOV, TXTMOV I 
land files I I I 
~---------------------------.-------+----------------+------------------------------------~ 
IInitializes constants pool IUA014 IRLDMOV, TXTMOV I 
t----------------------------·-------t---------------t-----------------------------------~ 
I Initializes dope vector skeletons I UAO 21 I TXTMOV I 
~-----------------------------------+---------------+-----------------------------------~ 
IInitializes argument lists \UA025 IRLDMOV, TXTMOV I l ____________________________________ .1.. _______________ .1.. __________________________________ -1 
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Table UAI. Phase UA Routine/Subroutine Directory 
r------------------T--------------------------------------------------------------------, 
!Routine/Subroutine! Function , 
r------------------+--------------------------------------------------------------------~ 
IOUTPUT (UB) IMoves card images to load file. ! 
, ! I 
IRLDMOV CUB> IMoves RLD entries to card buffer. I 
I I I 
!TXTMOV (UB) IMoves TXT entries to card buffer i 
, I I 
I UAOOOO 'Entry point from compiler control. , 
I , , 
'UAOOl IScans STATIC chain to start of external section, to initialize sca- I 
, lIar variables. I , , , 
IUA0015 IReturn point for branches taken in first scan. , 
I , I 
,UAOI0 IInitializes address constants. I 
I I I 
IUA013 'Return point for branches taken in second scan. , 
, , I 
!UA014 CUC> ,Initializes constants pool. I 
, I I 
IUA021 ,Initializes dope vector skeletons. I 
I I I 
IUA0215 (UC> IProduces text for dope vector skeleton. I 
, I I 
IUA025 IInitializes argument lists. , 
I I , 
IUA033 IReturn point for branches taken in last scan. , , , , 
l UA08 0 CUC> I Initializes symbol table entries. , 
I , , 
JUAlOO (UC) ,Initializes one-word CSECT "IHEMAIN'. I 
I I I 
,UAlOOA IExit from UA to compiler control and UD. , , , , 
IUA200 I Initializes scalar variables. I 
, I I 
I UA220 CUC> I Initializ es BCD for label. I 
I I , 
IUA225 (UC> ,Entry to label routines for label variable BCDs. , 
, I , 
,UA230 (UC) IInitializes DED and FED for temporary. ! 
, I , 
IUA401 ,Initializes address slots for functions and programmer-defined ON- , 
I I condi tion names. I 
I I I 
I UA403 I Initializes address slots for external variables. I 
I I 
'UA404 Initializes address slots for label constants. I 
I I 
I UA405 Initializes address slots for entry labels. I 
I , 
IUA406 Initializes DECLARE control blocks for files and file attributes I 
,entries. I 
I I 
\UA407 Makes text for file attributes entry. J 
I I 
,UCINIT (UC> Initializes array variables. I 
, I 
IUCUPDT (UC> IInitializes arrays of varying strings. I 
I , , 
IUC0080 (UC> I Initializes bit arrays. I 
, I , 
,TIDY (UC> ICompletes packing of bit strings in structures or arrays. I L-_________________ ~ ___________________________________________________________________ ~ 
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Table 00. Phase UD Final Assembly Pseudo-Code static DSA's 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------+-----------------------------------~ 
,Scans STATIC DSA chain IAl I AUTO I 
~-----------------------------------+---------------+-----------------------------------~ I Scans STATIC DSA' s AUTOMATIC chain I AUTO I DAT, LAB, STRUC I 
~----------------------------.-------+---------------+-----------------------------------~ 
I 1ni tiali zes dope vectors fOl: data I DATLAB I TXTMOV (UB) • RLDMOV (UB) I 
I items and label variables I I I 
I (unstructured) I I , 
~----------------------------.-------+---------------+-----------------------------------~ 
IInitializes dope vectors fOl: ISTRUC ITXTMOV(UB).TLDMOVWB) I 
I structures ! I I l ____________________________ . _______ L _______________ L __________________________________ -J 

Table UD1. Phase UD Routine/Subroutine Directory 
r-----------------~---------------------------------------------------------------------, 
I Routine/Subroutine! Function I 
~-----------------+---------------------------------------------------------------------~ 
IAl I Scans ST1\.TIC DSA chain. I 
I I I 
I AUTO I Scans STli.TIC DSAs AUTOMATIC chain. I 
I I ! 
IDATLAB I Initiali;~es dope vectors for data items and labels. I 
I I I 
ISTRUC I Initiali:~es structure dope vectors. I 
, I I 
I UDOOO I Entry point I 
I I I 
, UDEND I Releas es control. I 'L _________________ L __________________________________ ---_______________________________ -J 
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Table DE. Phase UE Final Assembly Initial Values, Pass 2 
r-----------------------------------T---------------T-------------------------~----------1 
I I Main Processing I I 
! Statement or Operation Type I Routine I Subroutines Used I 
r-----------------------------------+---------------+-----------------------------------~ 
IScans STATIC chain to beginning of !UA001 IUA200, UA220, UA230 I 
I external section I I I 
~-----------------------------------+---------------+-----------------------------------~ 
I Ini tializes scalar variables I UA200 I TXTMOV CUB) I 
~-----------------------------------+---------------+-----------------------------------~ 
Iscans STATIC chain to initialize IUA003 IUA300, UA320, UA340, UA360, UA365 I 
linternal dope vectors I I I 
r-----------------------------------+---------------+-----------------------------------1 
IInitializes dope vectors for IUA300 IRLDMOV (UB), TXTMOV (UB) I 
I internal strings I I I 
r-----------------------------------+---------------+-----------------------------------1 
!Initializes dope vectors for IUA320 !RLDMOV (UB), TXTMOV (UB) I 
linternal data arrays I I I 
t-----------------------------------+---------------t-----------------------------------~ 
IInitializes dope vectors for arrays!UA340 ITXTMOV (UB), UCUPDT (UC) I 
lof varying strings I I I 
t-----------------------------------+---------------+-----------------------------------1 
IInitializes dope vectors for IUA360 !RLDMOV (UB), TXTMOV (UB) I 
linternal label arrays I I I 
t-----------------------------------+---------------+-----------------------------------~ 
IInitializes dope vectors for IUA365 IUA300, UA320, UA360 I 
linternal structures I I I 
r-----------------------------------+---------------+-----------------------------------1 
IInitializes arrays IUA030 IRLDMOV (UB), TXTMOV (UB), I 
! I I UCINIT CUC) I 
r-----------------------------------t---------------+-----------------------------------~ 
IInitializes structures IUA040 ITXTMOV (UB), UA200, ucosoo (UC), I 
I I ITIDY CUC) I 
r-----------------------------------+---------------+-----------------------------------1 
IInitializes one word CSECT IUA100 jOUTPUT, RLDMOV, TXTMOV (all in UB) I 
I • IHEMAIN' I I I 
t-----------------------------------+---------------+-----------------------------------~ 
I Initializes CSECT for STA'l'IC I Uhl005 IOUTPUT WB), UA030, UA200, UA300, I 
lexternal variables I IUA320, UA360, UA365, UA401, UA406 I 
r------------------------------------+--------------+-----------------------------------~ 
I Makes up END card and terminates I Uhl20 IOUTPUT (UB) I 
I phase I I I 
t-----------------------------------+---------------+-----------------------------------1 
IInitializes array variables IUCINIT (UC) ITXTMOV (UB), UCOOSO (UC), TIDY (UC)I L ___________________________________ i _______________ L ___________________________________ J 
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Table UE1. Phase UE Routine/Subroutine Directory 
r------------------r---------------------------------------------------------------------, 
'Routine/Subroutine! FUnction I 
~------------------t--------·------------------------------------------------------------~ 
! AREA I Initiali:~es AREA variables. , 
, I I 
I EVENT I Initiali:~es EVENT variables. I 
\ \ I 
I TASK ,Initiali:?;es TASK variables. I 
I , I 
I UAOOO ,Entry point from UA and compiler control. I 
I , I 
'UA001 'Scans STATIC chain to start of external section, to initialize sca- I 
I lIar variables. I 
, I I 
I UA0015 IReturn point for branches taken in first scan. I 
I I I 
I UA003 I Scans ST.l\.TIC chain to initialize all dope vectors for internal I 
, I variable;3. I 
! I I 
IUA021 IStart of scan for arrays and structures. I 
I I I 
jUA030 I Initializes arrays. I 
I I I 
IUA031 IProduces RLD entry for label array virtual origin. I 
I I I 
IUA033 IReturn point for branches taken in array scan. I 
1 I I 
!UA034 \Produces RLD entry for data array virtual origin. I 
I , I 
J UA040 I Initializes structures. I 
I I I 
IUAlOO CUC) I Initializes IHEMAIN CSECT. I 
I I I 
!UAl05 IReturn point for branches taken in external scan. ! 
I I I 
IUAl20 IMakes up END card and terminates phase. \ 
! I I 
IUA200 I Initializes scalar variables. I 
\ I I 
I UA207 I Lists label variables. I 
I I I 
IUA300 I Initializes dope vectors for internal strings. I 
, I ! 
IUA320 I Initializes dope vectors for internal data arrays. I 
I I I 
IUA340 IInitializes dope vectors for arrays of varying strings. I 
I I I 
IUA360 IInitializes dope vectors for internal label arrays. I 
I I I 
IUA365 I Initializes dope vectors for internal structures. I 
I I I 
!UA401 (Initializes address slots for functions and programmer-defined ON- I 
I I condition names. I 
I I I 
IUA406 IInitializes DECLARE control blocks for files and file attributes 1 
I I entries. I 
! I I 
IUAl005 I Initializes CSECTs for STATIC external variables. I L-_________________ ~ ____________________________________ ------_________________________ -J 
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Table UF. Phase UF Final Assembly Object Listing 
r-----------------------------------T---------------T-----------------------------------, 
I I Main Processing I I 
I Statement or Operation Type I Routine I Subroutines Used I 
~-----------------------------------+---------------t-----------------------------------i 
Iscans Text IIL0002 I None I 
~-----------------------------------t---------------+-----------------------------------i 
I Lists RR instructions IIL0012 I PRINIT, RRRTN I 
~-----------------------------------t---------------t-----------------------------------i 
ILists RX non-branch instructions IIL0013. IBXRTN, PRINIT, PRNTOU, PRNTVF, I 
I I I SECOND I 
r-----------------------------------t---------------t-----------------------------------i 
ILists SS instructions IIL0014 IEOBRTN, PRINIT, PRNTOU, SSRTN I 
~----------------------------------+---------------t-----------------------------------i 
ILists shift instructions IIL0026 IPRINIT, PRNTOU, PRNTVF I 
r-----------------------------------t---------------t-----------------------------------i 
ILists LM and STM IIL0027 IPRINIT, PRNTOU, PRNTVF, SECOND I 
~-----------------------------------+---------------t-----------------------------------i 
ILists SI instructions IIL0028 ICHARVF, PRIN1T, PRNTOU, PRNTVF I 
I I I SECOND, SSRTN I 
~----------------------------------t---------------t-----------------------------------i 
ILists branch and load address IIL0020 IIL0013, NAMEIT, NAMEQU, PRINIT, I 
I instructions I I RRRTN I 
r-----------------------------------t---------------t-----------------------------------i 
ILists labels IIL0019 INAMEVF, NEXTEL, NEXTSL, I 
I I I PRNT LC, PRNTOU, PRNTVF, STATMN I 
~----------------------------------+---------------+-----------------------------------i 
ILists procedure names IIL0010 INAMEVF, NEXTEL, PRNTOU, STATMN I 
~-----------------------------------+---------------+-----------------------------------4 
ILists ends of procedures IIL0011 INAMEVF, NEXTEL, PRNTOU I 
~----------------------------------+---------------+-----------------------------------i 
Iscans ahead for literal offsets; I SECOND I EOBRTN I 
I inserts second instruction byte I I I 
linto print image I I I 
t-----------------------------------+---------------+-----------------------------------i 
IGenerates listing of text for base ISSRTN, BXRTN \ABSOFF, ADDEND, NAMEIT, NAMEQU, I 
loffset pair I IPRNTVF I 
t-----------------------------------+---------------+-----------------------------------4 
INames generated label number INAMEQU IDECINT, FINEQl I 
~----------------------------------+---------------+-----------------------------------~ 
IInserts location counter value, andlPRINIT IPRNTLC I 
Ihexadecimal and mnemonic operation I I I 
I codes in print line I I I 
~-----------------------------------+---------------t-----------------------------------i I Moves var iable length i tern into I PRNTVF I PRNTOU I 
I variable field part of print line I I I 
r-----------------------------------t---------------t-----------------------------------i 
I Lists statement numbers I STATMN I STATNO I 
~----------------------------------+---------------t-----------------------------------i 
IDetermines name and offset from INAMEIT jDECINT, HEXINT I 
Idictionary reference I I I 
~----------------------------------+---------------t-----------------------------------i 
IGenerate listing of compiler IIL0017 IPRNTLC,PRNTVF,PRNTOU I 
I SUbroutine I I I L ___________________________________ ~ _______________ ~ ___________________________________ J 

216 



Table UF1. Phase UF Routine/Subroutine Directory (Part 1 of 2) 
r------------------T--------------------------------------------------------------------, 
I Routine/Subroutine I Function I 
r------------------+--------------------------------------------------------------------~ 
IABSOFF IAppends literal offsets to operands in variable part of print line. I 
I I I 
I ADDEND IAppends signed literal offsets to operands. I 
I I I 
IBXRTN/SSRTN I Generate listing of text for base offset pair. I 
I I I 
ICHARVF (UG) (Places one character in variable field of print line image. I 
I I I 
IDECINT (UG) I converts binary to externally coded decimal. I 
I i I 
IEOBRTN IChains to next input block. I 
I I I 
IFINEQl ILocates label number table entries. I 
I I I 
IHEXINT CUG) IConverts binary to externally coded hexadecimal. I 
I , I 
IILOOOO I Entry point from compiler control. I 
I I I 
IIL0002 I Scans text. I 
I I I 
IIL0003 I Entry to scan from initialization routines. I 
I I I 
IIL0010 (UG) I Lists procedure names. I 
I I I 
IIL0011 (UG) I Lists ends of procedures. I 
I I I 
IIL0012 ILists RE instructions. I 
I I I 
IILO013 ILists RX non-branch instructions. I 
I I I 
IIL0014 ILists S8 instructions. I 
I I I 
IIL0015 I Processes the start of prologues. I 
I I I 
IIL0016 I ProceSSE~S the end of prologues. I 
I I I 
IIL0017 (UI) I End-of-t;ext routine, and compiler subroutine listing. I 
I I I 
IIL0018 IProcesses compiler generated label numbers. I 
I I I 
IIL0019 (UG) I Lists labels. I 
I I I 
IIL0020 I Lists bl:anch and load address instructions. I 
I I I 
IILO026 I Lists shift instructions. I 
I I I 
IIL0027 ILists U1 and STM. I 
I I I 
IIL0028 I Lists S1 instructions. I 
I I I 
IIL0032 I Process,=s SS decimal instructions. I 
I I I 
IIL1003 (UG) I Prints- *PROCEDURE" followed by entry names and statement number. I 
I I I 
IIL2005 I Identifies operands. I 
I I I 
INAMEIT I Determines name and offset from dictionary entry. I 
I I I 
INAMEQU INames generated label number. I 
I I I 
I NAMEVF (UG) I Places a variable name in the print line. I 
I I I 
I NEXTEL (UG) I Scans dictionary for multiple entry labels. I L-_________________ ~ ____________________________________ - _______________________________ J 
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Table OFl. Phase UF Routine/Subroutine Directory (Part 2 of 2) 
r------------------T--------------------------------------------------------------------, 
'Routine/Subroutine' FUnction , 
~-----------------t--------------------------------------------------------------------~ 
INEXTSL CUG) IScans dictionary for multiple statement labels. I 
I I I 
'NM0003 (UH) 'Common return point in naming routine. , 
I , , 
IPRINIT (UG) ,Prints location counter value, hexadecimal, and mnemonic op codes. I 
I I I 
IPRNTLC (UG) IConverts location counter to hexadecimal; places it in print image. I 
I , I 
,PRNTOU CUG) I Prints a line. I 
I , I 
IPRNTVF (UG) IMoves variable length item into variable field part of print line. I 
I I I 
IRRRTN ,Generates RR format listing of text. I 
I I I 
'SECOND ,Scans ahead for literal offsets; inserts second instruction byte I 
I linto print image. I 
I I I 
ISTATMN (UG) ILists statement numbers. I 
I I I 
ISTATNO CUG) IConverts statement number to decimal. I L-_________________ ~ ___________________________________________________________________ ~ 
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ERROR EDITOR PHASE TABLES 

Table XA. Phase XA Error Message Editor 
r------------------------------------T---------------T-----------------------------------, 
I I Mai n Process ing I I 
I Statement or Operation ~ipe I Routine I Subroutines Used I 
r-----------------------------------t---------------t---------------------------------~ 
I Determines whether error messages I XA I None I 
lare to be printed I I I 
r------------------------------------t---------------t-----------------------------------~ 
Iscans error message text skeletons IXA8 IXASO, XA70, XA90, XA110, ZUPL I 
I and prints them out I I I L ____________________________________ ~ _______________ ~ __________________________________ -J 

Table XAl. Phase XA Routine/Subroutine Directory 
r------------------.--------------------------------------------------------------------, 
I Routi ne/Subroutine I FUnction I 
r------------------t---------·----------------------------------------------------------~ 
I XA I Determines whether error messages are to be printed. I 
I I I 
IXAO ISets sevecity code. I 
I I I 
I XAOl I Establish,=s which message types to suppress. I 
I I I 
I XA1 I counts number of error chains to be processed. I 
I I I 
I XA2 I Puts out .:nessages if there are no diagnostics. I 
I I I 
IXA4 I Prints out ·COMPILER DIAGNOSTIC MESSAGES·. I 
I I I 
IXA7 IFirst scan of message chains. I 
I I I 
IXA8 I Scans err<)r message text skeletons and prints them. I 
I I I 
IXA9 (XB) I Scans to head of next non-empty chain. I 
I I I 
IXA12A (Selects and prints header for messages of given severity. I 
I I I 
IXA30 (XB) IGets next entry in message chain. I 
I I I 
IXA32 (XB) IBuilds up first part of message in buffer. I 
I I I 
IXA35 (XB) IAccesses message skeleton. i 
I I I 
IXA40 (XB) IPuts out completed message. I 
I I I 
I XA50 (XB) I Moves mes:3age te~ to print buff er. I 
I I " I 
IXA70 (XB) I Converts ,;oinary statement number to character representation, and I 
I Imoves ,it ·to'flrint buffer. I 
I I. . I 
IXA90 (XB) Iconve~sbinary numeric value to character representation and moves I 
I lit to print buffer. I 
I I I 
IXA110 (XB) IMoves identifier from dictionary entry to the print area. I 
I I I 
IZUPL IPrints a line on PLILIST data set. I l __________________ ~ _________ . ___________________________ ----____________________________ J 
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FLOWCHART CONVENTIONS 

The flowcharts in this manual were produced by the IBM System/360 Flowchart Program 
(FL/I), using ANSI symbols. Following is a description of the ANSI symbols and flowchart 
oonventions. 

220 

SYMBOL 

ONPAGE 
CONNECTOR 

OFFPAGE 
CONNECTOR ..... . . . . 

DEFINITION 

INDICATES AN ENTRY OR 
TERM INAL PO I NT I N A FLOW-

~~m~; D~~~S t~~~tE~~3~~ 
TION. MAY ALSO INDICATE 
RETURN TO THE CALLING 
PROGRAM. 

INDICA.TES A PROCESSING 
FUNCTION OR A DEFINED op
ERATION CAUSING CHANGE IN 

~~L¥~Fok~~lg~. LOCATION 

INDICATES A DECISION OR 
SWITCHING-TYPE OPERATION 
THAT DETERMINES WHICH Of 
A NUMBER OF ALTERNATE 
PATHS SHOULD BE FOLLOWED. 

INDICATES A SUBROUTINE OR 
MODULE THAT IS DESCRIBED 
IN THIS MANUAL 

INDICATES A SUBROUTINE OR 
MODULE THAT IS INCLUDED 
IN THE FLOWCHARTS OF AN
OTHER MANUAL_ 

INDICATES GENERAL I/O 
FUNCTIONS. SUCH AS GET. 

~~b' D~~~g~-~~,~i~bL Sl&CRO 
INSTRUCTIONS. 

INDICATES A PROCESS THAT 

~~~N~~~~L~;E~E~~E~A§~~~CH t 
MODIfIES AN INDEX REGISTER. 
OR INITIALIZES A ROUTe>lE. 

fNDICATES ENTRY TO OR EXIT 
fROM ANOTHER BLOCK ON THE 
SA.."'IE FLOWCHART PAGE. 

INDICATES ENT"-'! 'fO OR EXIT 
FROM A BLOCK ON ANOTHER 
PAGE OF THE SAME SET OF 
FLOWCHARTS. 

EXAMPLE 

MODNAME 

C~~::::-) 

CSECT 

I FROM: OTHERMOD 
CHART AZ 

"'r' I 

<>a 
1\ 

EP-ENTRYPT 
CHAAT AC 
VIA: PASSMECH 

COMMENTS 

B3: MODNAME IS THE LOAD MODULE OR LIBRARY 
NAME OF THE ROUTINE DESCRIBED BY THIS 
FLOWCHART. 

COMNAME I S THE. COMMON NAME OF THE 
ROlJTINE. 

OTHERMOD IN:DICATES THE MODULES PASSING 
CONTRCl TO THIS MODULE AND THEIR FLmoj
CHARTS. 

C3: CSECT IS THE ('SECT NAME OR OTHER ENTRY 
POINT AT WHICH PROCESSING BEGINS. 

LABEL ~ IS THE LABEL OF THE FIRST 
INSTRUCTION. 

D3: PR(XiR.AM EXECUTION CONTINUES ',\ITH BLOCK 

~lu~~E~3T~riE~Effr~ Ig~ci~o~ Is o~ ES 

£3: LABEL2 IS THE LABEL OF THE SECTION Of 
CODE IN THIS ROUTINE FROM >-IHICH CONTROL 
IS PASSED TO THE SUBROUTINE. CUNTROL 
RETURNS TO THE NEXT INSTRUCTION FOLLOW
ING THE SUBROUTINE CALL. 

ENTRY?'!' IS THE ENTRY POINT. 

SUBRTN IS THE COMMON NAME OF THE SUB
ROUTINE IN FLOWCHART AG. 

'JIA: PASSMECH INDICATES HO'n CONTROL 
PASSES F'ROM COMNAME TO SUBRTN. 

rl; LABEL) IS fHE LABEL OF THE SECTION OF 
CODE FROM ~"HICH caNTHOL IS PASSED TO THE 

b~~~~~~~g r~~~5fHt~P~~BLI~~+ig~IS 
(-PDPNM- MAY ALSO BE USED IN A P:<'OCESS
INC BLOCK) . 

G3: EXECUTION CONTINUES WITH BLOCK H3 WHEN 

~~~ED~C6~ I~~I~S sf¥S 6r O~L~~~A~f~C~H£~ ON 
THE DECISION IS NO. 

rHE OFFPAGE C 0 01H"3 INDI-
CATES THAT EXEC NUES WITH BLOCK 
H3 FROM ANOTHER IS SET OF FLOW-
CHARTS. THIS C S ALSO PAIRED 
WITH THE ONPAGE CONNECTOR FROM B: .. .oCK 03. 

H3: LABEL4 IS -1'HE LABEL OF A SECTION OF CODE 
OF THIS ROUTINE THAT INITIATES I/O. 

J3: NEXTRTN IS THE COMMON NAME OF THE ROUT
INE THAT EXECUTES AFTER THIS ROUTINE. 

ENTRYPT IS THE ENTRY POINT Of NEXTRTN, 
WHICH IS DESCRIBED IN CHAR.T AC .. 

VIA: PASSMECH INDICATES HOW CONTRUL 
PASSES FROM COMNAME TO NEXTRTN. 
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RESIDENT TABLES 

There are three resident tab:ces: the di c
tionary, the keyword tables, and the phase 
directory. The dictionary i~; resident 
through part of the compilation; the for
mats of the dictionary entries are fully 
described in this section. ~~he keyword 
tables are resident during the read- in log
ical phase, and the phase diJ:ectory 
throughout the compilation. 

9RGANIZATION OF KEYWORD TABU~S 

The read-in phase is divided into five 
passes containing the module8 shown in 
Figure 10. 

Modules CA and CC contain routines which 
are common to all five passeB. The keyword 
tables are held in separate modules (CE , 
CK, CN, and CR) which must each be less 
than 1,024 bytes (lK) long. In this way it 

r--------, 
I I 
I CA I 
I I L _______ J 

r--------, 
I cc I L ________ J 

Common Routine!> 

SECTION 4: DATA AREA LAYOUTS 

is possible to hold in storage only those 
kt"ywords which are required for anyone 
pass. The keyword tables are constructed 
in the following manner. 

For ease of searching and modifying a 
keyword table, it is organized into two 
levels and by keyword length, as shown in 
Figure 11. 

The KEYWD routine is called by one of 
the statement scanning routines, and is 
supplied with a parameter which enables it 
to decide which set of keywords to look at 
(e.g., statement identifier, ON condition, 
miscellaneous). It does this by using the 
parameter to extract the required relative 
address (R(A}.etc.) from the first level 
directory. The second level directory pro
vides the KEYWD routine with the means of 
reaching a table containing keywords of 
correct length; the KEYWD routine calls the 
KEYID routine, which scans the next signi
ficant item in the source text to obtain 
the length used in this look-up. 

------------T--------------T"-----------·---T--------------T-------------

r--------, 
I CE i L-______ J 

r--------, 
I I 
I CG I 
I I L _______ J 

r--------, 
I I 
I CI I 
I I L _______ J 

Pass 1 

r--------l 
I CK I l ________ J 

r--------, 
I I 
I CL I 
I I L ________ J 

r--------, 
I I 
I CM I 
I I l ________ J 

Pass 2 

r--------, 
I CN I l ________ J 

r--------, 
I I 
I CO I 
I I L ________ J 

r--------, 
I I 
I CP I 
I I L ________ J 

Pass 3 

Figure 10. Organization of Head-In Phase 

r--------, 
I CR I l ________ J 

r--------, 
I I 
I CS I 
I I l _________ J 

r---------, 
I I 
i CT I 
I I L ________ J 

Pass 4 

r-------, 
I CR I L ________ J 

r--------l 
I I 
! CV I 
! I l ________ J 

r-------, 
I I 
I ew I 
I I l _______ J 

Pass 5 
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r------, 
r-------------~ R(A) I 
I ~------~ First Level 
I r-~ R (B) I Directory 
I I ~------~ 
I I I R{C) 1---, 
I I t------~ I 
I I i I I 
I I I I I 
I I I 
I I I 
I r------, I r------, I r------' 

Al>1 I Bl>1 I CL>I I Second 
t------~ t--·----~ I-----.--~ Level 
I I I I I I Direc-
t------1 t------1 I------~ tory 
I I I I I I 
L ______ J 1-------1 t--------1 

I I I I 
1-------1 I I 
I I 
I-------~ 
I I 
I I 

Figure 11. Organization of Keyword Table 

Format of First Level Directory 

FSTLVL DC AL2(STATID - FSTLVL) 

DC AL2(ONID - FSTLVL) 

Format of Second Level Directory 

The second level tables contain relative 
addresses, which enable the KEYWD routine 
to reference a third level table containing 
keywords of the correct length. If one of 
these entries should contain zero, then 
KEYWD will interpret this as meaning that 
no keywords of this length exist in this 
table. 

STATID DC FL2' m' where m is smallest 
length in table 

DC FI.2 'n' where n is largest 
length in table 

DC AL2(STLm-STATID) 

DC AL2CSTLn-STATID) where the 
symbols beginning STL are 
the symbolic addresses of 
the corresponding keyword 
tables 

Format of Third Level Tables 

The third level tables have a prefix byte 
containing the number of entries in this 
particular table followed by keyword 
entries. These consist of the keyword in 
internal code plus the replacement charact
er (keywords recognised as such are 
replaced by a Single code byte}. 

362 

STLm DC FL1'x' where x is number of 
keywords in this table 

DC X'11231S' keyword in internal 
code 

DC X'SS' replacement in internal 
code 

DC X'393839' 

DC X"SA' 

Some keywords are not represented by one 
word (e.g •• GO TO, BY NAME) and clearly, 
the mechanism must be modified to cope with 
the second word. This modification is 
achieved by placing a 1-hit into the first 
bit of the first level by using the OR log
ical operation. The presence or absence of 
this bit is tested by the KEYWD routine 
before the suspected keyword is compared. 
If the bit is absent, the pass through the 
routine is quick, as there is no possibili
ty of an extra level search. If the bit is 
present, the keyword must be compared after 
the additional bit has been removed by the 
AND logical operation. If the comparison 
is equal, the two bytes following the 
replacement character are used as a rela
tive address to reach the next level table. 

Format of Entry Reguiring Additional 
Comparisons 

DC X'9726' GO + X'1000' 

DC X'40' 

DC AL2(N XTLVL-*) Relative address 
of next level table 

The format of these extra level tables 
is similar to that for the third level. In 
this way, it is possible for national lan
guage keywords to replace Single words by 
two or more words, if so desired. 

PHASE DIRECTORY 

The phase directory is a list maintained in 
module AA. Each entry in this list is 8 
bytes long. The first two bytes contain 
the module name. The remaining 6 bytes are 
initially blank. When an output module is 
loaded, the address in virtual memory of 
each module within that output module is 
slotted into the last 4 bytes of the rele
vant entry in the phase directory. This 
directory is used by the phase linkage rou
tines in module AA to locate the compiler 
modules in vir:tual memory. 

The format of a phase directory entry is 
as follows: 
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,----------T--------------··-----------, 
IByte Number I Description I 
I:------------+-------------------------f 
I 0 - 1 I Module name I 
I I I 
I 2-7 I Initially blank. however, I 
I I when output module is I 
I I loaded, bytes 11-7 contain I 
I I address of individual I 
I I module in output module. I L ____________ J.. _____________________________ J 

INTERNAL FORMATS OF DICTIONARY ENTRIES 

The following description of i:he formats of 
dictionary entries during the compilation 
of a source program is organi,!ed in this 
manner: 

1. Dictionary Entry Code By1:es 

2. Dictionary Entries for ErITRY Points 

3. Code Bytes for ENTRY Dic1:ionary 
Entries 

4. Dictionary Entries for DlI,TA, LABEL, 
and STRUCTURE Items 

5. Code Bytes for DATA, LABEL, and STRUC
TURE Dictionary Entries 

6. Format of Variable Inforraation 

7. Other Dictionary Entries 

8. Dimension table 

9. Dictionary Entries for Initial Values 

1. DICTIONARY ENTRY CODE BYTES 

The dictionary is used to communicate a 
complete description of every element of 
the source program, the compiled object 
program, and the compiler dia9nostic mes
sages between phases of the compiler; the 
text describes the operations to be carried 
out on the elements. 

Each type of element has a characterist
ic dictionary entry, which is identified by 
a code occupying the first by1:e of the 
entry. In general, each type of element 
has a different code byte, but: in order to 
permit rapid identification of dictionary 
entries, the code bytes have been allocated 
on the following basis: 

First Half Byte 

Bit 
Position 

o 

Bit 
Value 
-0-

1 

Meaning 
entry has BCD 
entry has no BCD 

1* 0 entry is to be chained 
1 entry not to be chained 

2 0 not a member of structure 
1 member of structure 

3 0 not dimensioned 
1 dimensioned 

*This bit only applies to Phase FT which 
constructs the storage class chains by a 
sequential scan of the dictionary; later in 
the compiler, items with this bit on are 
added to the storage class chains. 

second Half Byte 

In the second half byte, the following 
codes have the meanings shown, unless the 
first half byte is X'C': 

X'7' means label variable 
X'C' means task identifier 
X'D' means event variable 
X'E' means structure 
X'F' means data variable 

The second and third bytes of every dic
tionary entry contain the length, in bytes, 
of the entry. If the entry has BCD (i.e., 
the first bit of the entry is zero), this 
length count does not include the BCD: 
instead, the BCD, which follows the main 
body of the entry, is preceded by a single 
byte cont:aining one less than the number of 
characters of BCD. 

Using this general scheme, the code 
bytes allocated for dictionary entries 
appear in the following table. Code bytes 
in the table which have no corresponding 
description are not allocated. 

X'OO' 
01 
02 
03 
04 
05 

06 
07 
08 
09 
OA 
OB 
oc 
00 
OE 
OF 

10 
11 
12 
13 
14 
15 

Statement label constant 
Procedure or entry label 
GENER IC entry label 
External entry label (entry type 4) 
Built-in fUnction, e.g., DATE 
Temporary variable and controlled 
allocation workspace 
Built-in GENERIC label, e.g., SIN 
Label variable 
File constant 

Task identifier 
hvent variable 

Data variables (not dimensioned or a 
structure member) 
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16 
17 Dimensioned label variable 
18 
19 
1A 
1B 
lC Dimensioned task identifier 
1D Dimensioned event variable 
1E 
1F Dimensioned data variable 

20 
21 
22 
23 
24 
25 
26 
27 Label variable in structure 
28 
29 
2A 
2B 
2C Task identifier in structure 
2D Event variable in structure 
2E Structure item 
2F Data variable in structure 

30 
31 
32 
33 
34 
35 
36 
37 Dimensioned and structured label 

variable 
38 
39 
3A 
3B 
3C Dimensioned task identifier in 

structure 
3D Dimensioned event variable in 

structure 
3E Dimensioned structure item 
3F Dimensioned and structured data 

variable 

40 Formal parameter type 1 
41 
42 
43 
.. 4 
45 
46 
47 
48 
49 
4A 
4B 
4C 
4D ON CONDITION entry 
4E 
4F 

80 ENTRY type 1 -- from a PROCEDURE 
statement 

364 

81 BEGIN statement entries -- entry 
type 1 

82 ENTRY statement -- entry type 1 
83 Entry type 5 
84 Entry type 3 
85 Entry type 2 
86 Entry type 6 
87 Label variable formal parameter or 

temporary 
88 constant 
89 File formal parameter or file 

temporary 
8A 
8B 
8C Task identifier formal parameter 
80 Event variable formal parameter 
8E 
8F Data variable formal parameter or 

temporary 

90 Invocation count dictionary entry 
91 
92 
93 
94 
95 
96 
97 Dimensioned variable formal parameter 

or temporary 
98 File attribute entry 
99 
9A 
9B 
9C Dimensioned task identifier formal 

parameter 
9D Dimensioned event variable formal 

parameter 
9E 
9F Dimensioned data variable formal pa

rameter or dimensioned temporary 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 Structured label variable temporary 
A8 
A9 
AA 
AB 
AC Structured task identifier temporary 
AD Structured event variable temporary 
AE Temporary or formal parameter 

structure 
AF Structured data variable temporary 

BO 
B1 
B2 
B3 
B4 
B5 
B6 
B7 Dimensioned and structured label 

variable temporary 
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B8 
B9 
BA 
BB 
Be Dimensioned and structUl~ed task iden

tifier temporary 
BD Dimensioned and structured event 

variable temporary 
BE Dimensioned structure formal parame

ter or temporary 
BF Dimensioned and structUJ~ed data vari

able temporary 

co String dope vector for 1:emporary 
C1 DED2 entry 
C2 Internal library function, e. g., con-

version routines 
C3 Compiler label 
C4 Prefix ON list item 
C5 Parameter lists 
C6 Dope vector skeletons 
C7 Symbol table entry or Dlm entry 
C8 Error message, table en1:ry, workspace 

requirement, STATIC DSA. etc. 
C9 Record dope vector (RDV] entry 
CA Workspace requirement entry 
CB Select a member from a generic family 
CC AUTOMATIC chain delimit(:r or Dope 

Vector Descriptor (DVD> entry 
CD ON condition entry 
CE Label BCD entry 
CF End of information in dictionary 

block 

2. DICTIONARY ENTRIES FOR ENJ~RY POINTS 

Entry type 1 for PROCEDURE, BEGIN, and 
ENTRY statements 

The format of an entry for a PROCEDURE 
statement is as follows: 

Byte 
Number 
1 

2-3 

4 

5 

6-7 

8-9 

10-11 

12-13 

Description 
Code byte·X'80· 

Length 

Level 

Count 

Dictionary referencl~ to the entry 
type 1 of the containing block 

Dictionary reference of the dic
tionary entry for the first label 
that was attached to the PROCE
DURE statement 

Dictionary referenc.~ to the entry 
type 1 of the next PROCEDURE or 
BEGIN statement in i::he source 
program 

The start of the chain of all 
AUTOMATIC variables 

14-15 
16-17 
18-19 

20-21 

22-23 

24-25 

26-28 

29-31 

32-34 

35-37 

38-40 

41-42 

43 

44-57 

Dictionary references to 
three dictionary entries 
indicating storage require
ments for workspace 

Dictionary reference of CHECK 
list set by phase FO. 

Phase QU re-uses this slot and 
sets it to the offset from regis
ter 9, at which the register 
allocator workspace is to start. 

Dictionary reference of NOCHECK 
list 

Dictionary reference of the first 
symbol table entry for this block 

Size of the DSA for this block, 
set in storage allocator phase 

Note: If this procedure has a 
static DSA, a WC8 static DSA" 
entry is made by phase PA and the 
dictionary reference of this 
entry is put in bytes 27 and 28. 
Phase MA moves, into bytes 27 and 
28, the dictionary reference of a 
temporary describing a table to 
be built at execution time for 
the TRANSLATE or VERIFY function. 

Offset of the eight words in the 
DSA used for addressing the DSA 

Offset of the storage used for 
the parameter list necessary in 
an ALLOCATE- FREE statement 

Offset of the two-byte switch 
which is set on entry to a proce
dure and tested at a RETURN 
( expression) 

Offset of the four-byte slot 
which will contain the address of 
the first approximation of the 
target field (the address of the 
implied parameter) 

Dictionary reference of the entry 
type 1 of the first ENTRY state
ment of the procedure. The entry 
type 1 for PROCEDURE and ENTRY 
statements of anyone procedure 
form a circular chain. If there 
are no ENTRY statements in a pro
cedure this slot will contain the 
dictionary reference of the PRO
CEDURE'S entry type 1, i.e., of 
the entry in which the slot 
occurs 

OPTIONS code byte 

Eight 2-byte dictionary 
references to dictionary entries 
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60 

61-63 

64 

65 

66 
onwards 

for prefix options. Only those 
prefix options which are changed 
within the procedure have a dic
tionary reference. The remainder 
are zero. The order of the 
options in this list is the same 
as in the options byte. (See 
·Options Code Byte" in section 3 
~l~) 

Options change byte. This byte 
contains a one bit for each pre
fix option which is changed 
within the procedure. Its format 
is identical with the normal 
options byte 

Offset of workspace used in BUY 
statement 

Optimization byte 

2*n where n is the number of 
parameters at this entry point 

N dictionary references of 
formal parameter type 1 entries 

The format of an entry for a BEGIN 
statement is similar to the above for the 
first 34 bytes. The initial code byte is 
X' 81', and the dictionary reference in 
bytes 8 and 9 is that of the first la~l on 
the original BEGIN statement, if any. If 
there was no statement label, then the 
statement number occupies this slot. The 
presence of a statement number or statement 
label is indicated by a flag byte in posi
tion 35. This is set to SN for a statement 
number, or to SL for a statement label. 
Bytes 36-56 contain the same as bytes 44-64 
in a PROCEDURE entry type 1. 

The format for the entry type 1 derived 
from an ENTRY statement is as follows: 

Byte 
Number 
1 

2-3 

4 

5 

6-7 

8-9 

366 

Description 
Code byte X' 82' 

Length 

Level 

Count 

Dictionary reference of the next 
member in the circular PROCEDURE
ENTRY chain 

Dictionary reference of the dic
tionary entry for the first label 
on the original ENTRY statement 

10-12 

13 

14 

The offset of the apparent entry 
point 

2*n where n is the number of 
parameters 

n dictionary references to the 
formal onwards parameter type 1 
entries 

The labels on a PROCEDURE or ENTRY 
statement will be placed in the dictionary 
according to the following format: 

Byte 
Number 
1 

Description 
Code byte X'01' 

Length 

4-5 Hash chain{STATIC chain) 

6-8 Pointer to transfer vector 

9-10 

11 

12-13 

14-16 

17 

18 

19 

20 

21 

Statement number. If the label 
is mentioned in an ON CHECK list, 
this slot contains the dictionary 
reference of Label BCD Entry 
(X'CE'), which has the statement 
number in bytes 4 and 5 

Other 1 code byte. (See "First 
code byte - other 1" in Section 5 
below.> The last bit will always 
be set to one, unless the label 
is the last label for a particu
lar statement, in which case the 
last bit will be set to zero. 

Pointer to entry type 2 

Spare bytes for final assembly. 
The pseudo-code phase dealing 
with RETURN (expression) will 
insert into these bytes a code 
which must be stored in a specif
ic slot in the DSA whenever the 
procedure is entered via this 
label. The code is used by the 
prologue construction phase. 
Byte 16 in the first label for 
each PROCEDURE or ENTRY statement 
will contain the number of labels 
associated with that statement 

Block level 

Block count 

Count of containing block 

BCD length-1 

BCD of label 



Entry Type 2 

An entry type 2 describes th'2 data attri
butes of an entry point. The format is as 
follows: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9 

10-12 

13-14 

Description 
Code byte X' 85' 

Length. 

Dictionary referen'::e of entry 
type 3 

Offset, Le., the ,?osition of the 
string dope vector in the DSA of 
the block to which the entry 
belongs. This wilL be zero if 
the item is not a string. 

DATA byte (see "DATA Byte" in 
Section 5 below). 

Data information, , .. hich is: 

1. with numeric data, the preci
sion and scalin;J, left 
justified 

2. for strings of fixed maximum 
length, the binary version of 
the string length in the two 
leftmost bytes of the data 
information 

3. for strings of adjustable 
length, the text reference of 
a second file statement giving 
the expression for the string 
length 

Picture table reference, if 
required. The storage allo
cation phase will change this to 
the dictionary reference of a DED 
entry, the picture table 
reference being moved into this 
reference if necessary 

Entry Type 3 

Entry type 3 dictionary entries are con
structed either from an explicit declara
tion or from implicit and default rules. 
Their format is as follows: 

Byte 
Number 
1 

2-3 

4-5 

6-7 

Description 
Code byte X' 84' 

Length of entry. 

Dictionary reference of entry 
type 1 of PROCEDURE or ENTRY 
statement. 

Dictionary reference of entry 
type 2. This describes the value 
returned when the label asso-

8-10 

11 

12-13 

14-15 

16-17 

18-19 

20 

21 

22 
onwards 

ciated with this entry type 3 is 
invoked as a function. 

The offset in the DSA of the con
taining block of the first appro
ximation of the storage for the 
value returned by this entry 
point, when it is invoked as a 
function. 

The entry code byte. (See "Entry 
Code Byte" in Section 3 below) 

The dictionary reference of an 
item in the AUTOMATIC chain of 
the containing block. Entry type 
3 entries feature in the AUTOMAT
IC chain of the containing block. 

Switch bytes. The pseudocode 
phase dealing with RETURN (expre
ssion) inserts into these bytes 
the bit pattern of the code which 
will signify that entry to the 
procedure was by the label asso
ciated with this particular entry 
type 3. Phase QF will use this 
to create MVI instructions. 

Dictionary reference of a SETS 
list. This will be zero if the 
attribute SETS was not specified. 
The format of a SETS list is 
given at the end of this section. 

Dictionary reference of the dic
tionary entry for the label 
belonging to this entry type 3. 

Status byte. This byte will con
tain X'OO' or X'FO'. X'OO' indi
cates that the entry was con
structed from an ENTRY declara
tion which had parameter descrip
tions. X'FO' indicates the entry 
was constructed either artifi
cially or from an ENTRY declara
tion which did not have parameter 
descriptions. 

2*n where n is the number of 
parameters. This is zero if the 
status byte is X'FF' 

If the status byte is X'OO' 
there are n two-byte references 
of parameter descriptions. A pa
rameter description is a dic
tionary entry for the particular 
type of item but without a BCD. 
If one particular parameter is 
not described, i.e. if there are 
two adjacent commas in the ENTRY 
attribute, then the dictionary 
reference is zero. When the sta
tus byte is X'FO' then an entry 
type 3 is only 23 bytes long. 
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22+2n-
23+2n 

DECLARE statement number 

SETS List Format 

Byte 
Number 
1 

Description 
Code byte X'C8' 

2-3 Overall length of original 
BCD entry 

4-5 2*n1 where n1 is the number of 
identifiers in the SETS list. If 
* was specified, these bytes con
tain 2*n1+1. 

6-5+2*n1 Dictionary references of the 
identifiers in the SETS list. 

6+2*n1 n2, the number of para- meters in 
the SETS list. 

7+2*nl 
onwards 

n2 numbers of one byte each. 
These are the parameter numbers 
and will be in ascending order. 

Entry Type '+ 

Entry type 4 dictionary entries describe 
external entry points. Their format is as 
follows: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-11 

12-13 

14 

15 

16-18 

368 

Description 
Code byte X' 03' 

Length 

Hash chain, later used as the 
STATIC chain 

Offset of the load constant in 
STATIC 

Offset in the DSA of the declara
tion block of the storage for the 
first approximation of the value 
returned. 

The dictionary reference of an 
item in the AUTOMATIC chain of 
the declaring block. Entry type 
'+ entries are members of the 
AUTOMATIC chain of the declaring 
block. 

The Entry code byte. (See "ENTRY 
Code Byte" in Section 3 below). 

The DATA byte. (See "DATA Byte" 
in Section 5 below) 

Data information which is: 
a) with numeric data, the preci

sion and scaling, left 
justified 

b) for strings of fixed maximum 
length, the binary version of 
the string length in the two 
leftmost bytes of the data 
information 

c) for strings of adjustable 
length, the text reference of 
a second file statement giving 
the expression for the string 
length 

19-20 Picture table address if 
required. 

21-22 Dictionary reference of a SETS 
list 

23 

24 

25 

Status byte. If this byte is 
X'oo' the meaning is the same as 
the status byte in an entry type 
3. If the byte is X'FF' it is 
implied that no parameters were 
described 

2*n where n is the number of 
parameters. This is zero if the 
status byte is X'FF' parameters. 
This is zero if the status byte 
is X'FF' 

n dictionary references to param
eter descriptions as in an entry 
type 3 

25+2*n Level 

26+2*n 

27+2*n 

28+ 2*n 
onwards 

Count 

BCD length-1 

BCD of identifier 

Entry Type 5 

Entry type 5 dictionary entries describe 
the entry points which are formal parame
ters. They have the same format as entry 
type 4 except that: 

Byte 1 is X' 83 • 

Bytes 4 and 5 contain the address of 
the formal parameter type 1 entry 

Bytes 6 to 8 contain the offset in the 
DSA of the declaring block of the 
address slot associated with a formal 
parameter 

No BCD is contained in the entry 

GENERIC Entry Point 

The format for a GENERIC entry point is as 
follows: 



Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11 

Description 
Code byte X'02' 

Length 

Hash chain 

Offset 1 Slot 

DECLARE statement number 

2n, where n is the number of two
byte addresses following 

12-11+2n Pointers to entry type 4 or 5, 
ENTRY labels, or BUILTIN entries. 
These entries are made when an 
identifier is given the attribute 
GENERIC. The pointers are to the 
entries which contain specifica
tions of the various possible 
attributes 

12+2n Level 

13+2n Count 

14+2n BCD length-l 

15+2n BCD 
onwards 

3. CODE BYTES FOR ENTRY DICTIONARY ENTRIES 

ENTRY Code Byte 

This code byte is used in entry type 3, 4, 
and 5 dictionary entries. The format is as 
follows: 

Byte 
Number Description 
0 IRREDUCIBLE 

1 REDUCIBLE 

2 USES 

3 SETS 

4 SECONDARY 

5 RECURSIVE 

6 Has data attributE 

7 Not used 

Options Code Byte 

This code is used in entry type 1 dic
tionary entries for PROCEDURE statements. 
The format is as follows: 

Byte 
Number 
o 

1 

2 

3 

4 

5 

6 

7 

Description 
RE:ENTRANT 

ON Block 

MAIN 

TASK 

RECURSIVE 

OPTIONS 

Contains RETURN (expression) 
statement 

ENTRY name is passed as 
argument 

Optimization Byte 

This code byte is used in entry type 1 dic
tionary entries. 

Format of the Optimzation Byte: 

Byte 
Number 
o 

1 

2 

3 

4 

5 

6 

7 

Description 
Not eligible for DSA in library. 

Eligible for DSA in STATIC 
storage. 

Needs invocation count. 

Needs current file slot. 

Contains asynchronous CALL. 

Indicates ORDER or REORDER option 
o = ORDER, 
1 == REORDER. 

Default is ORDER 

Not used. 

Not used. 

4. DICTIONARY ENTRIES FOR DATA, LABEL, AND 
STRUCTURE ITEMS 

Label Variables - Obtained from DECLARE 
Statement 

Byte 
Number 
1 

Description 
Code byte may be X'07', X'17', 
X'27', X"37', X'87', X'97', 
X'A7', X'B7'. The last four 
cases apply when the item 
occurred in a parameter list in a 
PROCEDURE or ENTRY statement. In 
this case, bytes 4 and 5 will 
contain the dictionary reference 
of the corresponding formal pa
rameter type 1 entry. In the 
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2-3 

4-5 

6-8 

9-10 

11 

12 

13 

14 

15 

16 
onwards 

2 bytes 

1 byte 

1 byte 

1 byte 

first four cases, bytes 4 and 5 
initially contain the hash chain. 
After the scan of the dictionary, 
this slot will be re-used to form 
another chain, e.g., AUTOMATIC or 
STATIC chain 

Length 

Initially contains the hash 
chain. After the dictionary 
scan, this is re-used to form 
another chain, e.g., AUTOMATIC or 
STATIC chain 

Offset inserted by storage allo
cation phase (as for a data item) 

DECLARE statement number 

'Other l' code byte (See "First 
Code Byte - other 1" in Section 5 
below) 

'Variable' code byte (See "Vari
able By ten in Section 5 below) 

'Other 2' code byte (See 'Second 
Code Byte - Other 2" in Section 5 
below) 

'Other 3' code byte (See "Third 
Code Byte - Other 3" in Section 5 
below) 

'Other 4' code byte (See "Fourth 
Code Byte - Other 4" in Section 5 
below) 

content determined by 
variable code byte. 

After variable information 

Symbol slot 

Level 

Count 

BCD length-1 

BCD 

With the exception of the 2-byte symbol 
slot, the general format is the same as for 
a structure. 

Dictionary Entries for Data Items 

The format is as follows: 

Byte 
Number 
1 
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Description 
Code byte may be X'OF', X'1F', 
X'2F', X'3F', X'8F', X'9F', 
X'AF', or X'BF'. The last four 
cases apply when the item 

2-3 

4-5 

6-8 

9-10 

11-16 

17-19 

occurred in a parameter list in a 
PROCEDURE or ENTRY statement. In 
this case, bytes 4 and 5 will 
contain the dictionary reference 
of the corresponding formal pa
rameter type 1 entry. In the 
first four cases, bytes 4 and 5 
initially contain the hash chain. 
After the scan of the dictionary 
this slot will be re-used to form 
another chain, e.g., AUTOMATIC or 
STATIC chain 

Length 

See above 

Offset. (See "Format of Variable 
Information" in Section 6 below) 

DECLARE statement number. If the 
variable has not been explicitly 
declared, this number is zero; 
otherwise, it is the statement 
number assigned to the DECLARE 
statement from which the variable 
was obtained. 

Six code bytes. These are: 
other 1, variable, other 2, other 
3, other 4, and data. (See ·code 
bytes" in Section 5 below for a 
description of these bytes.) 

Data information, which is: 

1. with numeric data, the preci
sion and scaling, left 
justified 

2. for strings of fixed maximum 
length, the binary version of 
the string length in the two 
leftmost bytes of the data 
information 

3. for strings of adjustable 
length, the text reference of 
a second file statement giving 
the expression for the string 
length 

4. Bit 0 of byte 19 indicates 
that the temporary is used as 
an argument for halfword 
binary temporaries 

Note: In the case of a temporary data 
variable for an argument, the first bit of 
byte number 19 is set to 1 by phase GP. It 
is set to 0 by phase 1M for temporary argu
ments to built-in functions and pseudo
variables. It is examined by phase QU. 

20-21 SymbOl slot, containing either 
zero, or one of the following: 

1. If the SYMBOL and DED bits are 
not on, and the data item has 
a picture, these bytes contain 
the dictionary reference of 



22 

1 byte 

1 byte 

1 byte 

the picture tab=.e entry 
2. If the DED bit ~s on and the 

SYMBOL bit off, this slot 
points at a DED entry. If the 
item has a picture, the DED 
entry will contain the picture 
table address 

3. If the SYMBOL bJ_t is on, the 
slot will point at a SYMBOL 
entry. This again will con
tain the picture address, if 
specified 

Variable information. The con
tents of these bytes are deter
mined by the variable code byte. 
(See "Format of Val:iable Informa
tion" in Section 6 below> 

Level 

count 

BCD length-1 

BCD 

Major and Minor Structure Ent.ries 

These entries do not include base elements, 
i.e., they do not have any data attributes 
or LABEL. Their format is: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

Description 
Code byte may be X· 2E', X' 3E' , 
X' AE', or X~BE·. ~rhe last two 
indicate that there is no BCD 
attached. When the identifier 
occurs in the parameter list of a 
PROCEDURE or ENTRY statement, 
bytes 4-5 contain i:he dictionary 
reference of the formal parameter 
type 1 entry. In -:he case of the 
first two code byt,::!s, bytes 4- 5 
of the entry initially contain 
the hash chain. This is later 
modified by Phase E'T 

Length 

See byte number 1 

These bytes are us,=d by the 
storage allocator; they will fin
ally contain one of the following 
offsets: 

1. For structures lNhich are pa
rameters, or ar,= dynamically 

9--10 

11-15 

16 

1 byte 

1 byte 

1 byte 

defined, the offset from the 
start of the major structures 
dope vector or the minor 
structures dope vector. 

2. For major structures, the off
set from the start of AUTOMAT
IC or STATIC of the address 
slot which will point at the 
structure dope vector 

3. For CONTROLLED structures, 
only that specified for minor 
structures in 1 , above 

4. For structures in STATIC 
EXTERNAL the contents depend 
on the setting of the "dope 
vector required" bit in the 
"other 3" code byte. If this 
bit is off and the item is a 
major structure, the slot con
tains the offset from the 
start of STATIC of the slot 
which will contain the address 
of the first byte of the 
structure. If the dope vector 
bit is on, the slot contains 
the offset from the start of 
STATIC of the address slot 
which will point at the struc
ture dope vector. The offset 
slot is not used in either of 
the above cases for minor 
structures 

DECLARE number, i.e., the state
ment number of the DECLARE state
ment which produced the structure 

~'ive code bytes. These are: 
other 1, variable, other 2, other 
3, and other 4 

Variable information. The con
tent is determined by the vari
able code byte, and will always 
include the information required 
for structure members. (The for
mat is described under -Format of 
Variable Information" in Section 
6 below) 

After variable information: 

Level 

Count 

BCD length-l 

BCD 
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5. CODE BYTES FOR DATA, LABEL, AND STRUCTURE DICTIONARY ENTRIES 

The First Code Byte - Other 1 

r-----T-------------------------------------T------------------, 
I Bit I I I 
I No. I Description I Set By I 
~-----+-------------------------------------+------------------i 
I 0 I Symbol or requires load constant if I Phase EL, FT, or I 
I I label constant I NU I 
I I I I 
I 1 I Defined on I Phase EL ! 
I I I I 
I 2 I Mentioned in CHECK list I Phase FO I 
I I I I 
I 3 I Needs DVD I Various I 
I I I I 
I 4 I Last member in structure I Phases EL or EW I 
I I I I 
I 5 I Variable dimensions I Phase EL I 
I I I I 
I 6 I * dimensions I Phases EL and FT I 
I I I! 
I 7 I * string length for data item I Phases EL and FT I 
I I I I 
I I --More labels follow for a label I Phase EG I 
I I constant I I 
I I I I 
I I ---Major Structure - no member of I Phase EY I 
! I the structure has a dimension or I I 
I I length attribute which is not * I I l _____ ~ _____________________________________ ~ __________________ J 

The Second code Byte - Other 2 

r-----T-------------------------------------T-----------------, 
I Bit I I I 
I No. I Description I Set by I 
~-----~-------------------------------------+------------------~ 
I 0 I Dynamically defined I Phase EL I 
I I I I 
I 1 I CONTROLLED major structure with I Phase EY I 
I I varying strings I I 
I I I I 
I 2 I NORMAL == 0, ABNORMAL = 1 I Phases EI and FT I 
I I I I 
I 3 I Reserved I I 
I I 1 I 
I 4 I Formal Parameter I Phase EI I 
I I I I 
I 5 I INTERNAL = 0, EXTERNAL = 1 I Phase EI I 
I I I I 
I 6 1 00 AUTOMATIC or DEFINED or simple I Phase EL I 
I and I paramet er I I 
I I I I 
1 7 I 01 = STATIC I Phase EL I 
I I I I 
I I 11. = CONTROLLED I Phase EL I L-____ ~ ____________________________________ ~ __________________ J 
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The Third Code Byte - Other :~ 

r-----T--------------------------------T------------------------------, 
1 Bit I 1 I 
1 No. I Description I Set by I 
~-----+--------------------------------+------------------------------~ 
I 0 I Needs dope vector I Phases EK and EY if variable I 
1 I I dimension entries, variable I 
I I 1 string length, or in I 
I I 1 CONTROLLED storage; 1 
I I I Phase NU when item appears I 
I I 1 in an argument list 1 
I I I 1 
I 1 I Needs DED I Phase NU I 
I I I I 
I 2 I Needs no storage for the item I Phase GP I 
I I itself I I 
I I I I 
I 3 I correspondence defined I Phase FV I 
1 I I I 
I 4 I Chameleon I Phase GP I 
1 I I I 
I 5 I Data Variable UNSAFE I Set by phase KE I 
I I I 1= UNSAFE I 
I I I 0= SAFE I 
I I I This use is local to the I 
I I I K phases I 
I I ! I 
I I Sign bit for first o:Efset I Phase PH for STATIC and I 
I I I Phas e PT f or AUTOMAT IC I 
I I I I 
I 6 I Indication of the state of I Phase PH for STATIC and I 
I I the value in the fir:>t offset 1 Phase PT for AUTOMATIC I 
I I 0 = r ubbi sh I I 
I I 1 = good value I I 
I I ! I 
I 1 I As above but for second I Phase PH I 
1 I address slot I I l _____ J. _____________________ . __________ J. ______________________________ J 
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The Fourth Code Byte ~ Other 4 

r-----T--------------------------------------------T--------------------, 
I Bit I I I 
I No. I Description I Set by I 
r-----t------------------------------------------t--------------------~ 
I 0 I Usage (i): I Phase EL (for EW) I 
I ! An explicit alignment declaration has I I 
I I been made I I 
I I Usage (ii): I Phase .JK I 
I I A constant has been produced for this I I 
I I structure or array I I 
I I I I 
I 1 I 00 Not temporary I Phase GP, HF, HK, I 
! and I 01 Temporary type 2 11M, or LB I 
! 2 I 10 Temporary not sold I I 
I I 11 COBOL temporary I I 
I I I I 
I 3 ! Member of defined stTucture I Phase FV I 
I I I I 
I 4 I Packed = 0 Aligned == 1 I Phase EL I 
I I I I 
I 5 I Major structure I Phase EL I 
I I I I 
i 6 I No dope vector initialization I Phase GP I 
I I I I 
I 7 I A temporary type 2 which has been in- I Phase OB I 
I I corporated in workspace 1 or RDV I I 
I I required. For COBOL temporaries this I I 
I I bit means RDV required I I l _____ ~ _________________________________________ ~ ____________________ J 

Variable Byte 

r-----T-----------------------------------, 
I Bit I I 
I No. I Description I 
~-----t------------------------------------~ 
I 0 I Second address slot I 
I I I 
I 1 I Dimensioned I 
I I i 
I 2 I Member of structure I 
I I I 
I 3 I Value list for label variables or I 
I I POS for defined items I 
I I I 
I 4 I Initial value if not a structure I 
I I or LIKE if a structure i 
I I I 
I 5 I EXTERNAl, slot I 
I I I 
I 6 I Defined slot I 
! I I 
I 7 I CONTROLLED from ALI.oCATE statement I 
r-----~-----------------------------------~ 
I Note: For a detailed explanation of thel 
I significance of these bits and a I 
I description of the extra slots asso- I 
I cia ted with them, see "Format of Vari- I 
I able Information" in this section. I L ______________________ ~ _______ , _____________ J 
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Data Byte 

r---------T---T------------T----------T---------T----------T---------T-------T---------, 
I I I I I I I I I I 
I BIT I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 
I I I I I I I I I I 
t---------t---t-----------t------------f---------f---------f---------t-------+---------~ 
I CAD or I 1 I POINTER/ I Sterling I Long I Cad. I Binary I Float I Complex I 1 
I NUttiERIC I I OFFSET * I NON I Short/ I Numeric I Decimal I Fixed I Real I 0 
I FIELD I I I STERLING I OFFSET I Field I I I I 
~---------t---+-------------+-----------t---------t----------f---------t-------+---------~ 
I STRINGS I 0 I Adjustable I Aligned I Varying I No I Char I AREA I Not I 1 
I ! I Length I I I Picture I I VARI- I Used I 
I I I String I Unaligned I I Picture I Bit I ABLE* I I 0 1----------.1.--,-.1.----_________ .1. __________ .1. _________ .1. ___ ------.1.---------.1.-------.1.---------; 
I *AREA, POINTER, and OFFSET data byte settings are: I 
i AREA: X' 02 t superimpos€,d on the non-pictured CHAR string data byte entry I 
I POINTER: X'40' superimposed on the FIXED BIN data byte entry I 
I OFFSET: X' 50' superimposed on the FIXED BIN data byte entry I 
I I 
INote: The LONS bit X'10' i~; set -to 1 for halfword binary and 0 for fullword binary I L _____________________________________________________ - ________________________________ J 

6. FORMAT OF VARIABLE INFOR~~TION 

Data items, labels, and structures require 
pointers to various tables if they have 
certain attributes; for example, if they 
are dimensioned or defined on a base. 
Space will be left for information only if 
the attribute is present. This leads t_o an 
addressing problem of how to find the posi
tion of the information when the presence 
of other attributes alter it~; address. 

The problem is resolved h~' collecting, 
into one byte, all the attributes which 
require more than one bit to describe them. 
This has taken the second place in all the 
collections of attribute bytes. The pres
ence of a bit in this byte indicates the 
presence of further information. The off
set of this information from the start of 
the variable information is 9iven by the 
presence of the bits to the left of the one 
of interest. Each bit will have a value 
associated with it. The sum of the values 
of the bits present and to the left of the 
one of interest will give the value of the 
offset. This is achieved in the coding by 
moving the code byte, maskin<;: off the bits 
to the right of the one being tested and 
the bit itself, and translating the byte. 

The information produced by the presence 
of the following bits in the variable byte 
is as follows: 

Bit number 0: The second offset slot is 4 
bytes long. The contents of this slot are 
described in this appendix. The decision 
to include a second offset slot in a dic
tionary entry is based on questions about 
the nature of the identifier. Refer to 
Figure 12. 

r-, 
IYI implies that a second offset 
L_J slot will be given, 
r-, 
INI that it will not. 
L_J 

Bit number 1: The dimensioned bit. The 
slot produced by this is three bytes long. 
The first byte will contain the number of 
dimensions, the next two the dictionary 
reference of the dimension (multiplier) 
table. 

Bit number 2: Member of a structure bit. 
This slot is ten bytes long and has the 
following format: 

Byte 
Number 
1 

2 

3-4 

5-6 

7 

8-10 

Description 
Declared level number 

True level number 

Dictionary reference of 
the containing structure 

Dictionary reference of 
the next member in the 
structure 

Alignment 

Element length 

Bit number 3: POS for defined items. The 
two-byte slot will contain the POS value as 
a binary integer. 
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r-- - ----.-.------- '--1 

I Entry I 
l-------T-------J 

I 
V 

r---·-------------, 
VI Is it data I 

r--~ item? I 
I l---------T-----'--J 

I IN 
! V 
I r---------------, r---------------" 
I I Is it struc- IN I Is it label IN r-, 
I I ture? r---------> I variable? ~--> I N I 
I L-------T---·----J l-------T-------J l_J 
'--------->1 < _____ . ____________________ J V 

YV 
r-------------··, r---------------, 
! Is it formal I Y I Is it struc- IN r-, 
I parameter'? ~---------> I ture member? /---> I N I 
l---------T-------J L--------T-------J l_J 

IN I IY 
V I V 

r--·-----------'--, I r-, 
I Is it con- IY I tYI I ~ ____ J '-J 

! trolled? I 
L-------T-------J 

IN 
V 

r---------------, r---------------, 
I I Y I Is it ex- I Y r-' 
I Is it static? \---------->1 t-->jYl 
I I I ternal? I l_J 

L-------T-------J l-------T------- J 

NI<-------------------------JN 
V 

r --.-------------, 
! I Y r-, 
I Is it string? I--->IYI 
l-------T-------J l..J 

IN 
V 

r---------------, 
I Is it struc- IY r-, 
I ture member? \--->IYI 
L ______ -,-_______ J l_J 

IN 
V 

r---------------, 
I I Y r-, 
I Is it defined?\--->IYI 
l-------T-------J L_J 

IN 
V 

r------------ ---1 

! Is it dimen- IY r-, 
I sioned? t-->IYl 
L-------T-------J L_J 

IN 
V 

r-, 
INI 
l_J 

Figure 12. Decision to Include a Second 
Offset Slot 
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Bit number 4: The initial value or LIKE 
bit is a four-byte slot. 

1. For normal initial value. The first 
two bytes contain t.he dictionary 
reference of the associated 'Initial 
Value· dictionary entry. The fourth 
byte contains X'FO' 

2. For INITIAL CALL. The first three 
bytes contain the text reference of a 
second file statement. The fourth 
byte cont.ains X, 0 F' • 

3. For initial labels. The first three 
bytes contain the text reference of a 
set of second file statements. The 
fourth byte contains X'FF'. If there 
is an initial slot but no initial 
values the fourth byte contains X'OO' 

4. For LIKE. The first two bytes contain 
the LIKE chain. The third and fourth 
bytes contain the dictionary reference 
of the likened structure 

Bit number 5: The EXTERNAL bit. This 2-
byte slot contains the ESD number. 

Bit number 6: The DEFINED bit. This 7-
byte slot contains the following: 

Byte 
Number 
1-2 

3-4 

5-7 

Description 
Defined chain. 

Dictionary reference of base 

The text reference of a second 
file statement. After the dic
tionary these bytes will contain 
X'FFFFFF' if the base is 
unsubscripted. 

Bit number 7: The CONTROLLED from ALLOCATE 
bit. This bit is on for dictionary entries 
for level 1 CONTROLLED data specified in 
ALLOCATE statement.s. The two- byte slot 
contains the dictionary reference of the 
dictionary entry for the data constructed 
from the DECLARE statement. 

Uses of the OFF'SET1 and OFFSET2 Slots in 
Data, Label, and structure Dictionary 
Entries 

The OFFSET1 slot is in bytes 6-8 of the 
dictionary entry and the OFFSET2 slot is 
part of the variable information. 



STATIC INTERNAL Structures 

Major and minor structure entries: OFF
SETl slot not used. OFFSET2 slot con
tains offset of structure dope vector 
from start of STATIC INTERKAL control 
section (if there is a dope vector) 

Basic elements: OFFSETl slot contains 
offset of virtual origin (in the case of 
dimensioned items) or offset of item 
(when not dimensioned) froIT. start of 
STATIC INTERN~L control section. OFFSET2 
slot contains offset of dare vector (if 
there is one) from start of STATIC 
INTERNAL control section 

AUTOMATIC Structures 

Constant dimensions: as fer STATIC 
INTERNAL except that all offsets are 
relative to start of DSA. 

Adjustable dimensions: rr.ajor and minor 
structure entries: OFF'SETl slot not 
used. OFFSET2 slot contains offset of 
structure dope vector from start of DSA 
Cif there is a dope vector) 

Basic elements: OFFSETl slot not used. 
OFFSET2 slot contains offset of element's 
dope vector (if there is one) from the 
start of the DSA 

STATIC EXTERNAL and Parameter Structures 

Major structure entry: OFFSEI'l slot con
tains offset of address slet from start 
of data region. OFFSET2 slot contains 
size of EXTERNAL control SEction. (Off
set of major structure dope vector = 0.) 

Minor structure entries: CFFSETl slot 
not used. OFFSET2 slot contains offset 
of structure's dope vector from start of 
rna jor structure dope vector. 

Basic elements: OFFSETl slot not used. 
OFFSET2 slot contains offset of element's 
dope vector from the start of the EXTERN
AL control section 

CONTROLLED Structures 

Major and minor structures: OFFSETl slot 
not used. OFFSET2 slot contains offset 
of structure dope vector from point to 
which pseudo register points. (In the 
case of the major structure, this value 
will be zero.) 

Basic elements: OFFSETl slot not used. 
OFFSET2 slot contains offset of element's 
dope vector relative to address in 
pseudo-register. 

Non-structured Arrays in STATIC INTERNAL 

OFFSETl slot contains offset of vertical 
origin of the array relative to start of 
data region. OFFSET2 slot contains offset 
of dope vect,or (if there is one) from the 
start of the data region. 

Non-Structured Arrays in AUTOMATIC 

Cons t ant dimensions: as for STATIC 
INTl:RNAL 

Adjustable dimensions! OFFSETl slot not 
used. OFFSET2 slot, contains offset of 
dope vector from start of data region. 

STATIC EXTERNAL, CONTROLLED or Parameter 
Array 

OFFSET 1 slot contains offset of address 
slot which contains a pointer to the arrays 
dope vector. (Not used in the case of CON
TROLLED.) OFFSET2 slot is not present. 

Non-Structured Scalar strings in STATIC 
INTERNl',L 

OFFSEI'l slot contains offset of datum from 
start of data region. OFFSET2 slot con
tains offset of dope vector (if there is 
one) from start of data region. 

Non-Structured Scalar strings in AUTOMATIC 

Cons~ant lengt-.h: as for STATIC INTERNAL 

Adjustable length: OFFSETl slot not 
used. OFFSET2 slot contains offset of 
dope vector from st_art, of data region. 

Non-Structured Scalar Strings in STATIC 
EXTERNAL, CONTROLLED or Parameter 

OFFSETl slot cont.ains offset of address 
slot which points to string dope vector 
(not used in the case of CONTROLLED). OFF
SET2 s lot not present. 

Non-structured Non-string Scalars in 
AUTOMATIC or STATIC INTERNAL 

OFFSET1 slot contains offset of datum from 
start of data region. OFFSET2 slot not 
present. 

Non-Structured Non-String Scalars in STATIC 
]?XTE~A~ONTROLLED or Parameter 

OFFSETl slot contains offset of address 
slot which points to datum (not used in the 
case of CONTROLLED). OFFSET2 slot not 
present. 
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7. OTHER DICTIONARY ENTRIES 

Labe~ Constants - Extracted by the Read-In 
Phase 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11 

12-14 

15-16 

17 

18 

19 

Description 
Code byte X'OO' 

Length up to BCD ~ength-l byte 

Hash chain - STATIC chain 

Offset 

statement number (except when the 
labe~ is mentioned in an ON CHECK 
list, in which case it gives the 
chain to the label BCD dictionary 
entry, code byte X'CE') 

Other 1 Code Byte (See "First 
Code Byte - Other 1" in Section 5 
above) 

Second Offset Slot 

Spare for Final Assembly 

.Level 

Count 

Count of Containing Block 

20 BCD Length-l 

21 etc. BCD 

compi~er Label~ 

The format is identical to that of a label 
constant, except for the omission of the 
BCD. The code byte is X'C3'. 

Formal parameter type 1 entry 

These entries are derived from the PROCE
DURE and ENTRY statements, and do not con
tain any information other than that the 
identifier is a formal parameter. The for
mat is as follows: 

Byte 
Number ----
1 

2-3 

4-5 

6-7 

378 

Description 
Code byte x' 40' 

Length 

Hash chain 

These bytes wil~ point to a fu~l 
description of the identifier 
after Phase ER, or Phase FA, or 
Phase FE. These full descrip
tions are dictionary entries for 
the type of item they are 

8 

9 

10 

11 

describing. They do not contain 
the BCD of the identifier, but in 
the slot for the hash chain there 
is the dictionary reference of 
the corresponding formal parame
ter type 1 entry. 

Level 

Count 

BCD length-1 

BCD 

For a description of the types of entry 
pointed to, see "Dictionary entry for pa
rameter descriptions." 

Dictionary entry for FILE 

For attributes specified in OPEN statement 
the format is as follows: 

Byte 
Number 
1 

2-3 

4-5 

6-S 

9-10 

11 
onwards 

Description 
Code byte x' 9S' 

Length 

STATIC chain 

OFFSET1 

DECLARE statement number 

String of second level 
markers (without preceding 'CS' 
code bytes) one for each attri
bute other than FILE, TITLE and 
IDENT. 

This entry is created by the read-in 
phase and is referred to only as the argu
ment of an ATTRIBUTES marker. 

FILE Constants 

COde X'OS' is used for file constant 
entries, which have the following format: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

Description 
Code byte X'OS' 

Length 

Hash chain, subsequently EXTERNAL 
or STATIC chain depending on 
whether FILE is EXTERNAL or 
INTERNAL 

OFFSET1 (STATIC or transfer vec
tor offset) 

Declare statement number 



11-12 

13 

14-15 

16 

17 

1S 

19 
onward 

Dictionary reference of attri
butes entry (zero if none) 

Code byte (similar to the "other 
2" code byte. Only internal/ 
external bit used) 

Dictionary reference of environ
ment string (zero if none) 

Level 

count 

BCD length-1 

BCD 

FILE Parameters and Temporaries 

Code X'S9' is used for 
for file temporaries. 
entry will be the same 
variables. 

file parameters and 
The format of the 
as that for label 

FILE Environment Entries 

code X'CS' is used for the e:"lvironment 
string. 

Byte 
Number 
1 

2-3 

4 
onwards 

Description 
Code byte X, C8 ' 

Length 

Internally coded form of 
argument of ENVIRm.MENT option 

Code X'CS' is also used for attributes 
collected from the DECLARE s':atement. 

Byte 
Number 
1 

2-3 

4 
onwards 

Description 
Code byte X'CS' 

Length 

String of second l,~vel 
markers (without p:ceceding code 
bytes X'CS'), one .for each attri
bute other than FE.E, ENVIRON
MENT, EXTERNAL, or INTERNAL 

Dictionary Entries from Cons"tants 

The format is: 

Byte 
Number 
1 

2-3 

4-5 

Descri ption 
Code byte X'SS' 

Length 

Hash chain 

6 

7 

8 

9 

10 

11 

12 

13-14 

15 

DATA byte 

Data Precision'" 

Scale Factor* 

"'These are the apparent preCision 
and factor derived from the BCD 
of the constant (see Note 2) 

Type (see Note 1) 

DATA by"t f< (2) 

Data Precision (2)** 

Scale Factor (2)** 

**These bytes are inserted by the 
phase requesting conversion. If 
a picture is required, these 
bytes are used to contain a pic
ture table reference (see Note 3) 

Dictionary reference - used when 
a phase requires a constant to be 
converted into a specific loca
tion in storage 

BCD 

1. The type byte has the following 
meaning: 

:ir::::".:. and ;;:.econd bits: 

00 - normal BCD constant. The first 
offset slot must be relocated by 
the storage allocation phase, to 
cont:.ain the offset of the con
verted constant from the start of 
STATIC storage, rather than from 
the start of the constants pool 

11 - the BCD is replaced by the 
internal form of the constant. 
The first offset slot is treated 
in the same way as for the code 
00 

10 or 01 - the constant is required to 
be converted into a specif
ic location in storage. 
The second code implies the 
converted constant should 
be made negative before 
being stored 

Sixth bit: 1 indicates that the con
stant requires a DED. 

Seventh bit: 1 indicates that the 
constant requires a dope vector. 

Eighth bit: 1 indicates that no conv
ersion is required. 
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2. After the constants processor the 
bytes 6 through 8 will contain the 
offset of the constant from the start 
of the pool of constants. If a dope 
vector is requested then the offset of 
this from the start of the constants 
pool is eight less than that of the 
converted constant. 

3. Should a DED be required, this will be 
constructed by Phase PL. The two 
bytes, precision(2) and scale factor( 
2), will contain a dictionary 
reference of a DED dictionary entry. 
If the constant requires a dope vector 
then Phase OS will make a dictionary 
entry for it, and the dictionary 
reference preceding the BCD will be 
the dictionary reference of this. 

Task Identifiers and EVENT Data 

The format of the dictionary entries for 
task identifiers and EVENT data is, apart 
from the initial code byte, the same as 
that for a label variable. 

Dictionary Entries for Built-in Functions 

The format is: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11-12 

13 

14 

15 

16 

380 

Description 
Code byte X' 04 • 

Length 

Hash chain - later hecomes the 
STATIC chain 

Offset - gives the position in 
STATIC storage of the load con
stant for Library routine 

Code bytes - the first code byte 
contains a value which identifies 
the built-in function and also 
provides information about it. 
It is used mainly by phases 1M 
and MD-MM inclusive. The second 
code byte contains further infor
mation about the built-in func
tion (See "Second Code Byte.-) 

DECLARE statement number 

Level 

Count 

BCD length-l 

BCD 

Second_ Code Byte 

'fhe second code byte contains the following 
int ormation: 

Byte 
Number 
o 

1 

2 

3 

4 

5 

Description 
May be passed as an argument 

May have an array as an argument 

Must have an array as an argument 

Is a pseudo-variable 

Indicates to which of the two 
tables the offset refers 

r-lay have an array (or structure> 
as an argument, but will return a 
scalar result 

Internal Library Funct_ions 

Library routines, other than built-in or 
GENERIC functions, are known as Internal 
Library Functions. Their dictionary entry 
format is as follows: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9 

10 

11-12 

13 

14 

Description 
Code byte X' C2' 

Length 

Hash chain 

Offset, 

Library Code - identifies the 
particular Library routine 
required 

Not used 

Code Bytes - the first code byte 
cont,ains a value used by phase MG 
to pick up complete information 
about the library function. The 
second code byte contains further 
information about the function 

Level 

Count 

BCD Entries 

BCD entries are used when the LIKE or 
DEFINED attributes are used. A short dic
tionary entry with the format given below 
is used. This is pointed at by the dic
tionary entry with the attribute. 

Byte 
Number 
1. 

Description 
Code byte X'40' 



2-3 Length 

4 BCD length-1 

5 BCD 

Dictionary Entry for Parameter Descriptions 

Dictionary entries .for parameter descrip
tions are identical with the normal entry 
for data variable, label variable, struc
ture, file, or entry points, except for the 
following details: 

Hash chain contains pointer to formal 
parameter type 1. After Phase FT this 
pointer is moved to the bytes cont.ain
ing level and count 

No BCD is present 

No block identification is present for 
ENTRY or FILE 

The code byte for an entry point -
referred to as entry type 6 - is X'86' 

ON Statements 

Entries for ON statementeS are made by Phase 
~U, and contain the following: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9 

10 

11 

12 

B 
onwards 

Description 
Code byte X'CD' 

Length 

AUTOMATIC chain 

Offset 

Code byte as supplied by the 
Read-In Phase 

Block level 

Block count 

n 

n dictionary refeIences of 
variables or ON condition entries 

ON Condition 

This entry is made by Phase FO: 

Byte 
Number 
1 

2-3 

4-5 

Description 
Code byte X'4D' 

Length 

Hash chain later used as AUTOMAT
IC chain 

6-8 

9 

10 

11 

12 

13 
onwards 

Offset. 

Code byte as supplied by the read 
in phase 

Block level 

Block count 

BCD length-1 

BCD 

CHECK List Entry 

'l'his entry is made by Phase FO: 

Byte 
Number ----
1 

2·· 3 

4 

5 
onwards 

Descript ion 
Code byte X'CS' 

Length 

n where n is the number of dic
tionary references following 

Dictionary references (2n 
bytes) 

PICTURE Entry 

The format of an entry in the picture table 
in the dictionary. 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9 

10 

11 

12 

Description 
Code byte X'CS' 

Length == L+13 

contains address of next entry in 
picture chain 

Usage (l) (Before Phase FQ) 
Dictionary reference of 
associated declare or format 
statement, right adjusted 

Usage (11) 
Offset in STATIC storage 

Code Byte (after Phase FQ) (See 
Code Byte description) 

P - the number of digit positions 
in field in numeric picture. 

Q - the number of digit positions 
after V character in numeric pic
ture. Code X'SO' represents 0, 
X'7F' represents -1, and X'Sl' 
represents +1. 

w - apparent length of picture. 
- length of picture following. 
(For a non-numeric picture the 
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1.4 
onwards 

length is obtained in bytes 
1.2-13.) 

Picture. 

Byte 9 - Code Byte 

Bit 
Number DescriEtion 
0 0 string 

1. numeric 

1. 0 correct 
1. error 

2 0 not sterling 
1. sterling 

3 0 short 
1 long 

4 Not used 

5 0 decimal 
1 binary 

6 0 fixed 
1 floating 

7 Not used 

Dictionary Entry for WorksEace Requirement 

The format for a dictionary entry for work
space requirement is: 

Byte 
Number DescriEtion 
1. Code byte X'C8' or X'CA' 

2-3 Length = 8 

4-5 Total workspace required 

6-8 Offset 

If the code byte is C8 this is the tem
porary workspace used by pseudo-code (tem
porary type 1). 

Dictionary Entry for Parameter Lists 

Dictionary entries for parameter lists have 
the following format: 

Byte 
Number 
1. 

2-3 

4-5 

6-8 

9-1.0 

382 

DescriEtion 
Code byte X'CS' 

Length 

STATIC chain 

STATIC offset 

Assembled length 

11. 
onwards 

Contains DCA's 

Dictionary Entries for DOEe Vector 
Skeletons 

Byte 
Number 
1. 

2-3 

4-5 

6-8 

9-1.0 

11. 
onwards 

Description 
Code byte X' C6' 

Length 

STATIC chain 

Offset in STATIC 

Dictionary reference or DECLARE 
number 

Bit pattern of skeleton dope 
vector 

This entry is constructed by Phase PD 

Symbol Table Entry 

Symbol table entries are made by Phase PL. 

Byte 
Number 
1. 

2-3 

4-5 

6-8 

9-11 

12-13 

14-15 

1.6-17 

Description 
Code byte X'C7' 

Length 

STATIC chain 

Offset in STATIC of DED 

Actual DED if not pictured. If a 
picture is involved, the last two 
bytes are the dictionary 
reference of the picture table 
entry 

Offset in STATIC storage of sym
bol table entry 

Dictionary reference of next item 
in the symbol table for this 
block 

Dictionary reference of item 
requiring entry in symbol table 

Dictionary Entry for AUTOMATIC Chain 
Delimiter 

An entry for AUTOMATIC chain delimiter is 
made by Phase PP. 

Byte 
Number 
1 

2-3 

DescriEtion 
Code byte X'CC' 

Length 



4-5 

6-7 

8-9 

AUTOMATIC chain 

Pointer to first second file 
entry 

Pointer to second second 
file entry 

DED Dictionary Entry 

An entry for a DED is created by Phase PL. 

Byte 
Number 
~ 

2-3 

4-5 

6-8 

11-~8 

19-20 

Description 
Code byte X'C7' 

Length 

STATIC or AUTOMATIC chain 

Offset 

Dictionary referel1Ce of variable 

Eight bytes of RDV text 

DECLARE number 

The LONG bit X'lO' of byte 9 is set to 1 
for halfword binary and 0 for fullword 
binary. 

If the DED requires a picture, the last 
two bytes contain the dictionary reference 
of the picture table entry. 

This entry has the same format as the 
first eleven bytes of a symbol table entry. 
No item will require both types of entry. 
The type required will be chained from the 
symbol slot in an item. 

DED2 Entries 

These entries are generated when a DED is 
required for the conversion of a temporary 
result. 

Byte 
Number Description 
1 Code byte X'Cl' 

2-3 Length = 11 

4-5 STATIC chain 

6-8 Offset 

9-11 Actual DED 

Dictionary Entry for FED - Format Element 
Descriptor 

The entry for a FED is made by Phase NV. 

The entry is identical with a DED2 entry 
but with a length of 12, instead of 11. 
The storage allocated will ce word-aligned. 

Byte 
Number Description 
1 Code byte X'Cl ' 

2-3 Length = 12 

(-1-5 STATIC chain 

6--8 STATIC offset 

9--12 Actual FED 

Label BCD Entries 

Label BCD entries are made by Phase FO. 

Byte 
Number -----
1 

2-3 

4-5 

6-7 

8-9 

Desc.r-iption 
Code byte X, CE' 

Length 

DECLARE number 

Offset of the BCD 
in STATIC 

Dictionary reference of item 
requiring BCD 

These entries are constructed when a 
statement label or a PROCEDURE or ENTRY 
label is mentioned in an ON CHECK list. 
These entries are also made for EVENT and 
TASK variables. Phase PD will allocate 
storage in STATIC for the BCD of the label, 
and place the offset of this in the above 
entry. 

Dope Vector Entries for Temporaries 

This entry is constructed to indicate that 
a dope vector is required for a temporary 
result. At this stage the bytes in the 
entry contain the following: 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11-12 

Description 
Code byte X'CO' 

Length 

AUTOMATIC chain 

Offset in the temporary type 
1 stack. After Phase QJ 
this will contain the offset 
from the start of the DSA 

Dictionary reference of dope 
vector skeleton entry 

Length of string 

Record Dope Vector Entry 

This entry is constructed when a variable 
requires a record dope vector. 

section 4: Data Area Layouts 383 



Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11-18 

19-20 

Description 
Code byte X'C29' 

Length 

STATIC or .AUTOMATIC chain 

Offset 

Dictionary reference of 
variable 

Eight bytes of RDV text 

DECLARE number 

Dope Vector Descriptor Entry 

This entry is constructed for a structure 
which requires a dope vector descriptor. 

Byte 
Number 
1 

2-3 

4-5 

6-8 

9-10 

11-12 

13 ••• 

Description 
Code byte X'CC' 

Length 

STATIC chain 

Offset 

Dictionary reference of structure 

Chain to RDV entry or DECLARE 
number 

DVD text set up by Phase JK 

Format of a Second File Dictionary Entry 

Byte 
Number 
1 

2-3 

4-5 

6-7 

8-9 

10 

384 

Description 
Code byte X' C8 ' 

Length of entry 

Statement number of the DECLARE 
or other statement giving rise to 
the second file statement 

Dictionary reference of the entry 
type 1 of the block from which 
the second file statement was 
extracted 

Dictionary reference of a three
byte slot in the dictionary. 

Type of second file statement, 
i.e., the function it performs. 
This is the second byte of the 
dictionary reference used to 
designate the function in the 
actual second file statement 

Dictionary Entry for a STATIC DSA 

This entry is made by phase PA (whenever a 
block has its DSA in STATIC). The "size of 
DSA- slot (right-hand two bytes) in the 
Entry Type 1 is used to contain the dic
tionary reference in this entry. 

Byte 
Number 
1 

2-3 

4-5 

6-7 

8-10 

11-12 

13 

14-16, 

17-1S 

19-20 

Description 
Code byte X'CS' 

Length =: 20 

Dictionary reference of the next 
STATIC DSA entry, or zero if this 
is the last entry. 

Offset address slot in STATIC for 
the DSA (set by phase PD). 

Size of DSA (set by PT and 
amended by RF). 

Dictionary reference of the Entry 
Type 1 of the block. 

Code byte to be put into first 
byte of DSA. 

Offset of start of DSA in STATIC 
(set by phase TO>. 

Head of block's automatic chain. 

Not used 

Dictionary Entry for an Error Message 

Byte 
Number 
1 

2-3 

4-5 

6-7 

8 

9 

Description 
Code byte X' C8' 

Length 

Chain 

Messages number 

Flags: 
Bit 0 on if text to be inserted 

in message 
1. on if statement number to 

be inserted 
2 on if a numeric parameter 

to be inserted 
3 on if a dictionary 

reference to be inserted 
4-7 Severity: X'O' 

Termination 
X' 4' Severe 
X'8' Error 
X'C' Warning 

Variable information in the for
mat shown below: 



2 bytes Statement number (if 
present) 

2 bytes Numeric parameter (if 
present) 

2 bytes Dictionary reference 
(if present) 

8. DIMENSION TABLE 

Each entry containing dimension information 
will result in a table being set up. This 
table is shown in Figure 13. 

If text is to be insertec it is con
tained in a second dictionary entry immedi
ately following the main entry for the mes
sage. The format of this SEcond entry is: 

9. DICTIONARY ENTRIES FOR INITIAL VALUES 

The declaration of a variable with an INI
TIAL attribute produces these entries: 

Byte 
Number 
1 

2-3 

4 

5 

Des cri ption 
Code byte X'C8' 

Length 

Flag: X'OO' Text that follows 
has not been truncated and is 
10 bytes or les~ 

X· 01' Text that fc,llows is not to 
be truncated and is g.reater 
than 10 bytes 

X' FF' Text that f()llows has been 
trlll1cated and i~; to be printed 
within quotes. 

Variable length of text (in com
piler internal code). 

An INITIAL dictionary entry 

and 

One or more dictionary entries for 
constants 

and perhaps 

A second File Statement for any iteration 
expression contained in the INITIAL 
specification. 

r------------------T--------------------------------------r----------------, 
I Code Byte C8 I Two-byte length I Flag Byte I 
L------------------+----------------------T-----------_____ .L ________________ ~ 

Zero byte INO. of dimensions (n}1 Two-byte chain address I 
r------------------.L,---------------------.L---------------------------------i 
I VIRTUAL ORIGIN WORD I 
~-----------------T---------------------T---------------------------------~ 
I One-byte ma]~ker I Not used I Lower bound (halfword) I 
t------------------+---------------------+---------------------------------i 
lOne-byte marker I Not used I Upper bound (halfword) I 
r-----------------+---------------------+---------------------------------~ 

t------------------+---------------------+---------------------------------i 
I I I nth upper bound I 
r------------------ i---------------------i---------------------------------~ 

n multipliers I I 
,-____________ i- ________________________________________ ---------------------------------i 
I I 
I Note: The one-byte marke::- is: I 
I I 
I 00 if bound is fixed poin1: constant; bound is a two-byte binary constant, I 
I right-adjusted. I 
I I 
I FF if bolll1d is an express:con; bound is a three-byte pointer to a second file state- I 
I ment in text. I 
I I 
I 7F if the bound is inheri1:ed and has an l<II'F function. I 
I I 
I 3F if the bound is inherii:ed and is covered by a previous MTF function. I 
I I 
I FO if the bound is specified by an "'. I L ___________________________________________________ , _____________________________________ J 

Figure 13. Dimension Table 
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The INITIAL dictionary entry contains 
pointers to the constant entries and any 
Second File Statements, and is of the fol
lowing format: 

Byte 
Number 
1 

2-3 

4 

5 

6 

7 
onwards 

Final 

Description 
Code byte X'C8' 

Length of entry 

Prefix options byte 

INITIAL code byte X '79' 

Left parenthesis 

INITIAL value list (see 
below) 

Right parenthesis 

INITIAL Value List 

The INITIAL value list contains references 
to Second File Statements and dictionary 
entries which are created to correspond to 
the value in the input text. 

The list contains the following code 
bytes to identify each associated dic
tionary reference: 

X'Fl' Constant iteration factor. This is 
followed by X'OO' and the dictionary 
reference of the constant iteration 
factor. 

X'F3' INITIAL value item. This is fol
lowed by X'OO' and the dictionary 
reference of the constant. (The BCD 
of the constant is expanded by any 
imposed string replication factor). 

X'F5' EOB marker. This is followed by 
X'OO' and the dictionary reference 
of the next entry on the chain. 
(This will occur when the scratch 
core storage allocated for building 

386 

the entry is not sufficient, and a 
chain of entries is constructed). 

X'F7' Variable iteration factor. This is 
followed by the text reference of 
the Second File Statement containing 
the expression. 

INTERNAL FORMATS OF TEXT 

The following is a description of the 
internal formats of text at various points 
during the compilation of a source program. 
It is organized in this manner: 

1. Text Code Bytes after the Read-In 
Phase 

2. Text Formats after the Read-In Phase 

3. Text Code Bytes on Entry to the Trans
lator Phases 

4. Format of Triples 

5. Text Code Bytes in Pseudo-Code 

6. Text Formats in Pseudo-Code 

7. Text Formats in Absolute Code 

8. Second File Statements, and the For
mats of Compiler Functions and 
Pseudo-Variables 

9. Pseudo-Code Phase Temporary Result 
Descriptors (TMPDs) 

10. Library Calling Sequences 

11. Descriptions of Terms and Abbrevia
tions used in Text During a 
Compilation 

Note: The internal formats of text during 
compile-time processing are described in 
Appendix F. 



1. TEXT CODE BYTE AFTER THE READ-IN PHASE 

First Level Table (00 to 7F) 

o 1 2 3 4 5 6 7 
r----------T---T---T------------T--------T---------~--------T----------, 

o I 0 I @ I # I $ I BLANK I I I I 
I-----------t---+---+------------+--------+-----------+--------+----------~ 

1 I 1 I A I J I I I { I DO I } I 
I I I I I I I EQUALS I I 
~----------+---+---+-----.-----+--------+----------+--------+----------~ 

2 I 2 I B I K I S I • I I ---> I I 
~----------+---+---+------·-----+--------t----------+--------+---------~ 

313 lelLI T I (I I I I 
t----------+---+---+------·-----+--------+---------·-+--------t---------~ 

414 IDIMI U I I I I c' I 
~----------+---+---+------.-----+--------+----------+--------+-----------~ 

5 I 5 lEI N I V I) I I <= , > I + I 
~----------t---+---+-----------+--------t----------+--------+----------~ 

6\ 6 IFIOI WI· I I I I 
~----------+_--+---t------------+--------t----------t--------+----------~ 

7 I 7 I G I P I X I ASSIGN I MULTIPLE I >= I / I 
I I I I I I ASSIGN I , < I I 
~----------+---t---+------------t--------+----------t--------t----------~ 

8 1 8 I H I Q I Y I: I I I REFER I 
t----------+---+---t------------+--------+----------+--------+----------~ 

9 I 9 I I I R I Z I II I 1,= I * I 
~----------t---+---+------------+--------+----------+--------+----------~ 

A I I I I PSEUDJ- I % 1 I I' I 
I I I 1 VARIABLE I I I I I 
~----------+---+---+-----------+--------+----------+--------+----------~ 

B 1 1 1 I I I I I = I PREFIX - 1 
~---------+---+---+-----------+--------+----------+--------+----------~ 

C I I I I FUNCT ION I I I It' I 
r----------+---t---+-----------t--------+----------t--------+----------~ 

D I I I I I t I I > I PREFIX + I 
~---------t---+---+-----------+--------+----------+--------+----------~ 
I SUBSCRIPT I I I I I LITERAL lit • I 
1 I I I I I CONSTANT I I I 
~---------+---+---+-----------+--------+----------+--------+----------~ 

F I I I I I, I I < I ** I L-_________ i_ __ ~ ___ ~ ___________ i_ _______ ~ __________ ~ ________ ~ __________ J 

I <-Digits-> 1 <-----Letters----->I <--------------Operato rs-------------->I 
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First Level Table (80 to FF) 

8 9 A B C D E F 
r-------T-------T----------T-------T---------T-------------,-----------r-------------, 
I I I I HYBRID I I I I I 

o I TO I LINE I A I QUAL I I SN I I FL DEC IMAG I 
t--------f-------t----------+-------+---------+----------+---------t-------------~ 
I I I I I IASSIGN BY I I I 

1 I ALLOCATE I I CALL I EN'l'RY I I NAME I I FL DEC REAL I 
~--------+-------+----------+-------+---------+----------t---------t-------------~ 

2 IBY I I B I I I SL I I FL BIN lMAG I 
r--------t-------t----------f-------t---------f----------+---------t-------------1 

3 I FREE I I RETURN I PROC I I SL' ION PROC I FL BIN REAL I 
~--------t-------+---------+-------+---------t-----------+---------+-------------~ 

4 IWHILE I IP ICHECK I ICN I IFIX DEC IMAG I 
~--------t-------t----------t-------+---------t----------t---------+-------------1 

5 I I DISPLAY I GOOB I BEGIN I I GET I I FIX DEC REAL I 
t--------f-------+----------t-------t---------t----------t---------t-------------~ 

6 ISNAP I COL IR I I ICL I IFIX BIN IMAG I 
~--------t-------t----------+-------+---------+----------t---------t-------------1 

7 I I SIGNAL I GO TO I ITDO I WRITE I PUT I END DO I FIX BIN REAL I 
~--------+-------t----------t-------+---------f----------+---------+-------------1 
I I I INO 12nd LEVELl I I I 

8 I SYSTEM I E I I CHECK I MARKER! I END ITOO I INTEGER I 
~-------_+-------t----------+-------t---------+----------+---------+-------------1 

9 I WAIT I REVERT I I DO I READ I UNLOCK I END I STG DEC REAL I 
~--------t-------+----------+-------t---------+----------+---------+-------------~ 
I I I I DATA I I I I I 

A ITHEN IF I ILIST DOl I I I I 
~--------t-------+----------+-------t---------t----------+---------t-------------i 

B j DELAY I I INIT LABELIIF I LOCATE I REWRITE I END PROG ION I 
.--------t-------t----------t-------t---------t----------t---------+-------------~ 
ICONTROL I I I I I I I ARRAY I 

C I VARIABLE I I I SN2 I I I I CROSS SECT ION I 
~--------+-------t----------+-------t---------f----------+---------+-------------~ 

D I EXIT I NULL I DECLARE i ELSE I DELETE I OPEN I END BLOCK I CHAR CONSTANT I 
~--------+-------t----------+-------t---------+----------+---------t-------------~ 

E I I C I X I NO SNAP j I I I iSUB I 
t--------+-------t----------+-------+---------+----------+---------+-------------~ 

F ISTOP JASSIGN I IFORMAT I I CLOSE I; IBIT CONSTANT I L ________ ~ _______ ~ __________ ~ _______ ~ _________ ~ __________ ~ _________ ~ _____________ J 
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Second Level Table (00 to 7F) (Preceded by Second Level Marker Byte CS) 

o 1 2 3 4 5 6 7 
r----------T--------T--------T-------T--------------T-----------T----------T----------, 

o I I FILE I I I DECIMAL I OPTIONS IEXTERNAL I AREA I 
1-----------+--------+-------+--------+--------------+-----------t----------+----------~ 

1 I I I I ! BINARY I IRREDUCIBLE! INTERNAL I POINTER I 
t----------+--------+--------t-------t--------------+-----------+----------t----------~ 

2 I I LIST I I I FLOAT I REDUCI BLE I AUTOMATIC I EVENT I 
I-----------t--------+--------+-------+--------------t-----------t----------t----------1 

3 i IEDIT I EVENr1 I I FIXED lRECURSIVE (STATIC I TASK I 
t---------+--------+--------+-------+--------------+----------t----------+----------~ 

4 ITITLE I DATA (PRIORITYI I REAL IABNOrutlAL2 jCON'I'ROLLEDICELL I 
I-----------t--------t--------+-------+--------------t-----------t----------+----------1 

5 IATTRIBUTESISTRING I REPLY I I COMPLEX I NORMAL2 ISECONDARY IBASED ! 
~----------+--------+--------t-------+--------------t-----------t----------+----------~ 

6 !PAGESIZE ISKIP I I IPRECISION 1 IUSES2 I I OFFSET I 
r----------t--------+--------+-------+--------------+-----------+----------+----------~ 

7 IIDENT I LI NE I I I PRECISION 2 I SETS2 I I I 
r----------+--------+---------+-------+--------------+-----------+----------+----------~ 

8 ILINESIZE !PAGE I I IVARUNG I ENTRY IINITVAR 1 I I 
I-----------+--------+---------+-------+--------------t-----------+----------+----------~ 

9 I ICOPY I I I PICTURE (NUM) I GENERIC I INITIAL !INITVAR 2 I 
~----------+--------+---------+-------+--------------+-----------t----------+----------~ 

A IINTO IKEYTO I I IBIT ATTRIBUTE IBUILTIN ILIKE I I 
I-----------+--------+---------+-------t--------------+-----------+----------+----------1 

B ! FROM I TASKOP I I I CHAR ATTRIBUTE I I DEFINED I ! 
t----------+--------+---------+--------+--------------+-----------+----------+----------~ 

C ISET I I IN I I DIMS (INTEGERS) I iALIGNED I I 
r----------+--------+---------+-------+--------------+-----------+----------+----------~ 

D I KEY I I I I LABEL I ORDER t UNALIGNED I I 
r----------+--------+---------+-------+--------------t-----------+----------+----------~ 

E I NOLOCK ! KEYFROM I I i I REORDER I P ACKED2 I I 
r----------+--------+---------+--------+--------------+-----------+----------+----------~ 
I I FORMAT I I I DIt'S I I I PICTURE I 

F I IGNORE ILIST I I BY NAME I (NON-INTEGER) IRETURNS IPOS I (CHAR) I I-__________ i_ _______ ~ _________ ~ _______ ~ ______________ i__---------~----------~----------i 
11The EVENT built-in function and pseudo-variable are known externally by the I 
I equivalent name COMPLETION. I 
I:'<Obsolete attribute. The second level marker is used only to ensure correct I 
I warning message transmission in Read-In, and does not appear in text at any time. I l _____________________________________________________________________________________ ~ 
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Second Level Table (80 to FF) 

8 9 A B C D E F 

r-----------T----------T---------T---------T------T----------T----------T---------, 
o IBUFFERED I I I MAIN I IOVERFLOW I CONVERSION I CONDITION , 

~-----------+----------+---------+---------+------+----------+----------+---------~ 
1 I UNBUFFERED I I I I I I I I 

~-----------+----------+---------+---------+------+----------+----------+---------~ 
I I i I I I I STRING- I I 

2 I EXCLUSIVE I I I REENTRANT I I UNDERFLOW I RANGE I NAME I 
r-----------+----------+---------+---------+------+----------+----------+---------~ 

3 I KEYED I I I I I I I I 
~-----------+----------+---------+---------+------+----------+----------+---------~ 

4 I STREAM I I I SECONDARY I I ZERODIVIDEI AREA I TRANSMIT , 
~-----------+----------+.---------+---------+------+----------+----------+--------~ 

5 IRECORD I I I ! I I PENDING I I 
1------------+----------+---------+---------+------+-----------+----------+---------~ 
I I I I I I FIXED I I I 

6 I BACKWARDS I I I TASK I IOVERFLOW I ENDF'ILE 'CHOCK I 
1------------+----------+---------+---------+------+----------+----------+---------~ 

7 I SEQUENTIAL I I I I I I I I 
r-----------+----------+---------+---------+------+----------+----------+---------~ 
I I I I , I SUBSCRI PT I I I 

8 I DIRECT I I I ON-BLOCK I I RANGE I ON RECORD I , 
.-----------+----------+---------+---------+------+----------+----------+---------~ 

9 I PRINT' I I I I I I I 
1------------+----------+---------+---------+------+-----------+----------+---------~ 

A 'ENVIRONMENT I I I I I ERROR I END PAGE I I 
r-----------+----------+---------+---------+------+----------+----------+---------~ 

B I INPUT, I I I I I I I 
t-----------+----------t---------+---------+------+----------+----------+---------~ 

C I OUTPUT I ! I ! I FINISH I KEY I NOCHECK I 
~-----------+----------+---------+---------+------+----------+----------+---------~ 

D I UPDATE I I I I I I I I 
~-----------+----------+---------+---------+------+----------+----------+---------~ 
I I I I I I I UNDEFINED I I 

E ITRANSIENT I I I I ISIZE I FILE I I 
~-----------+----------+---------+---------+------+----------+----------+---------~ 

F I I I I I I I I I l __________ .l __________ .l ________ .l _________ .l ______ .l __________ -1. __________ .l _________ J 

2. TEXT FORMATS AFTER THE READ-IN PHASE 

In the following statement formats the code 
bytes SN, SL, SL', POS, and OB have the 
following meanings: 

SN statement number 

SL statement label 

SL' initial label 

POS following SN is a 2-byte statement 
number 
following SL is a 2-byte dic
tionary reference of statement 
label or entry type 1 

OB prefix options byte, specifying ON 

r---------T-------------------------------, 
I BIT I ON CONDITION , 
~---------+--.------------------------------~ 
! 0 I OVERFLOW I 
I 1 I UNDERFLOW , 
I 2 I ZERO DIVIDE I 
I 3 I FIXEOOVERFLOW I 
I 4 I SUBSCRIPTRANGE I 
I 5 I SIZE I 
I 6 I CONVERS ION I 
I 7 I STRINGRANGE , L _________ .l ______________________________ -J 

The abbreviation SQUID means an identi
fier, possibly subscripted and/or 
qualified. 

PROCEDURE Statement 

conditions enabled for the state- The format of a PROCEDURE statement is as 
ment as follows: follows: 
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Byte 
Number 
1 

2-3 

4 

5 

6 

7 

8-10 

11-13 

14-16 

17 

18 ••• 

Description 
Code byte SN or SL 

POS 

OB 

PROCEDURE 

Block level 

Block count 

PROCEDURE- BEGIN checin 

DECIARE chain 

ENTRY chain 

Left parenthesis - optional 

Format parameter list -
optional 

Right parenthesis -. optional 

Attribute marker - optional 

Attribute code - optional 

Attribute list - optional 

Statement terminating 
semicolon 

ENTRY Statement 

'l'he format of an ENTRY statement is as 
follows: 

Byte 
Number 
1 

2-3 

4 

5 

6-8 

9 

10 

11 

12 ••• 

Descriptio.!! 
Code byte SN or SL 

POS 

OB 

ENTRY 

ENTRY chain 

Block level 

Block count 

Left parenthesis - optional 

Formal parameter list -
optional 

Right parenthesis -. optional 

Attribute marker - optional 

Attribute code - optional 

Attribute List - optional 

statement t.erminating 
semicolon 

BEGIN 8tatement 

The format. of a BEGIN statement is as 
follows: 

Byte 
Number ----
1 

2-3 

4 

5 

6 

7 

8-10 

11-13 

14 

Descript.ion 
Code byte SN or SL 

POS 

OB 

BEGIN 

Block level 

Block count 

PROCEDURE-BEGIN chain 

DECLARE chain 

Statement terminating 
semicolon 

END Statement 

The format of an END statement is as 
follows: 

Byte 
Number ---.-
1 

2-3 

4 

5 

6 

7 

8 

Description 
Code byte SN or SL 

POS 

OB 

END1, END2, or END3 - ENDl ends a 
PROCEDURE or BEGIN block; END2 
ends an iterative DO block; END3 
ends a non-iterative DO block 

Block level for the containing 
block 

Block count for the containing 
block 

Statement terminating semicolon 

IF Statement 

The format of an IF statement is as 
follows: 

Byte 
Number 
1 

2-3 

Description 
Code byte SN or SL 

POS 
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4 

5 

6 ••• 

OB 

IF 

Expression 

THEN 

statement or Group 

ELSE - optional 

statement or Group 
optional 

Note: The semicolon preceding the ELSE has 
been del eted • 

DO Statement 

The format of a DO statement is as follows: 

Byte 
Number 
~ 

2-3 

4 

5 

6 

7 

Description 
Code byte SN or SL 

POS 

OB 

DO or ITDO 

CV 

BKC 

8... Squid 

DO equals 

Expression 

TO 

Expression 

BY 

Expression 

WHILE 

Expression 

Statement terminating 
semicolon 

ON Statement 

The ON statement takes one of the following 
formats: 

Byte 
Number 
1. 

2-3 

392 

Description 
Code byte SN or SL 

POS 

4 

5 

6 

7 

8 

Byte 
Number 
1 

2-3 

4 

5 

6 

7 

8 

OB 

ON 

ON Condition 

SNAP or No..SNAP 

Statement or block 

-or-

Description 
Code byte SN or SL 

POS 

OB 

ON 

ON Condition 

System 

SNAP or NOSNAP 

ASSIGN Statement 

The format of the ASSIGN statement is as 
follows: 

Byte 
Number 
~ 

2-3 

4 

5 

Description 
Code byte SN or SL 

pas 

OB 

ASSIGN or ASSIGN BY NAME 

6. • • Squid 

Comma - optional, 
may be repeated 

Squid - optional, 
may be repeated 

Variable number of bytes -
optional, may be repeated 

ASSIGN 

Expression 

Statement terminating 
semicolon 

WAIT Statement 

The WAIT statement has the following 
format: 

Byte 
Number 
1 

Description 
Code byte SN or SL 



2-3 

4 

5 

6 

7 ••• 

POS 

OB 

WAIT 

Left parenthesis 

Identifier 

Left parenthesis - optional 

Expression - optional 

Right parenthesis- optional 

Conuna 

Further optional parentheses 
and expressions 

Right parenthesis 

Left parenthesis - optional 

Expression - optional 

Right parenthesis- optional 

statement terminating 
semicolon 

CALL Statement 

The CALL statement has the following 
format: 

Byte 
Number 
1 

2-3 

4 

5 

6-8 

9 

10 

11 

12 •.• 

Description 
COde byte SN or SL 

POS 

OB 

CALL 

CALL chain 

Identifier 

Left parenthesis 

Expression 

Right parenthesis 

Left parenthesis 

Argument List 

Right parenthesis 

Statement terminating 
semicolon 

GO TO statement 

The format of the GO TO statement is as 
follows: 

Byte 
Number 
1 

2-3 

4 

5 

6 ••• 

Description 
Code byte SN or SL 

POS 

OB 

GO TO 

Squid 

Statement terminating 
semicolon 

SIGNAL and REVERT Statements 

The SIGNAL and REVERT statements have the 
following format: 

Byte 
Number 
1 

2-3 

4 

5 

6 

7 

Description 
Code byte SN or SL 

POS 

OB 

SIGNAL or REVERT 

ON Condition 

statement terminating 
semicolon 

DISPIAY Statement 

The format of the DISPLAY statement is as 
follows: 

Byte 
Number 
1 

2-3 

4 

5 

6 

7 ••• 

Description 
Code byte SN or SL 

POS 

OB 

DISPLAY 

Left parenthesis 

Expression 

Right parenthesis 

Left parenthesis - optional 

Squid - optional 

Right parenthesis - optional 
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Statement terminating 
semicolon 

DELAY Statement 

The format of the DELAY statement 
follows: 

Byte 
Number Descri12tion 
1 Code byte SN or SL 

2-3 POS 

4 OB 

5 DELAY 

6 Left parenthesis 

7 .•• Expression 

Right parentheSis 

Statement terminating 
semicolon 

RETURN Statement 

The format 
follows: 

Byte 
Number 
1 

2-3 

4 

5 

of the RETURN statement 

Descri12tion 
Code byte SN or SL 

POS 

OB 

RETURN 

is 

is 

6 Left parenthesis - optional 

7 ••• ~pression - optional 

as 

as 

Right parentheSis - optional 

Statement terminating 
semicolon, 

STOP, EXIT, and Null Statements 

The format of STOP, EXIT and Null state
ments is as follows: 

Byte 
Number Descri12tion 
1 Code byte SN or SL 

2-3 POS 

4 OB 

5 Statement identifier 

6 Statement tenninating 
semicolon 
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INITIAL Label DECLARE Statements 

The format of INITIAL label DECLARE state
ments is as follows: 

Byte 
Number Descri12tion 
1 Code byte SN or SL 

2-3 POS 

4 OB 

5 INITIAL Label DECLARE 

6-8 DECLARE chain 

9 ••• INITIAL label 

Statement termiP-"lting 
semicolon 

DECLARE and ALLOCATE Statements 

The format of DECLARE and ALLOCATE state
ments is as follows: 

Byte 
Number 
1 

2-3 

4 

5 

6-8 

Descri12tion 
Code byte SN or SL 

POS 

OB 

DECLARE or ALLOCATE 

DECLARE chain or ALLOCATE 
chain 

9... Declaration list 

statement terminating 
semicolon 

FORMAT Statements 

The format of the FORMAT statement is as 
follows: 

Byte 
Number 
1 

Descri12tion 
Code byte SN or SL 

2-3 POS 

4 OB 

5 FORMAT 

6... Fonnat list 

Statement terminating 
semicolon 

Format items are replaced by one-byte 
codes. 



OPEN and CLOSE statements 

The format of OPEN and CLOSE statements 
follows. 

Byte 
Number 
1 

2-3 

4 

5 

Description 
Code byte SN or SL 

POS 

OB 

OPEN or CLOSE 

6... File group list 

Statement terminat:Lng 
semicolon 

READ, WRITE, GET, PUT, REWRITE, UNLOCK, and 
DELETE Statements 

The format of READ, WRITE, GET, PUT, 
REWRITE, UNLOCK, and DELETE statements is 
as follows: 

Byte 
Number 
1 

2-3 

4 

5 

6 ••• 

Description 
Code byte SN or SL 

POS 

OB 

Statement identifier 

Option list 
Statement terminating 
semicolon 
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3. TEXT CODE BYTES ON ENTRY TO THE TRANSLATOR PHASES 

o 1 2 3 4 5 6 7 
r----------T--------T----------r----------T--------T--------T----------T--------------, 
I I I I COMPILER I I I I COMPILER I 

o IDICT. REF. I FILE I I FUNCTION I IFILE" I I FUNCTION' I 
r----------+--------+----------+----------+--------+--------+----------+--------------~ 

1 I I I I I COMMA I { I DO EQUALS I} I 
r----------+--------+----------+----------f--------+--------+----------+--------------~ 
I I I I COMPILER I I I iCOMPILER I 

21 ILIST I I FUNCTION IFCOMMA I LIST' I !FUNCTIONCALL" 
I I I I CALL I I I I I 
r----------+--------+----------+----------+--------+--------+----------+--------------1 

3 I IEDIT I EVENT I I ( I EDIT' I I I 
r----------+--------+----------+----------+--------+--------+----------+--------------~ 
I I I ICOMPILER I COMPILER I I 'COMPILER I 

4 I TITLE I DATA I PRIORITY I PSEUDOVAR I FUNCTION I DATA' I I PSEUDOVAR' I 
I I I I I COMMA I I I I 
r----------t--------+----------t----------t--------t--------+----------+--------------1 

5 I ATTRIBUTES I STRING I REPLY! I) I STRING' I:S; I + I 
r----------t--------t----------+----------+--------+--------+----------+--------------~ 
I I I I I COMPILER I I I I 

6 I PAGESIZE I SKIP I I ERROR I ASSIGN I I I NDX I 
r----------+--------+----------+----------f--------+--------+----------t--------------~ 
I I IBUY I I I MULTIPLE I I I 

7 IIDENT I LINE ICHAMELEON IBUY ASSIGNIASSIGN (ASSIGN I ~,< I / I 
~----------+--------+----------+----------t--------+--------t----------f--------------~ 

8 I LINES IZ E I PAGE I I ARCO I DROP I TMPD I LEFT IOFS I 
t----------+--------f----------+----------+--------t--------+----------t--------------~ 

9 I I COpy I I I I I I LD I, = I * I 
r----------f--------+----------+----------+--------+--------+----------+--------------~ 
I I I I I BUYB I I I I 

A I INTO I IG:;YTO I I PSEUDOVAR I CALSEQ I TT I I PSEUDOV AR' I 
t----------+--------+----------+----------+--------+--------+----------+--------------~ 
I I I lEND I I I I I 

B I FROM I TASK I LIST MARK I LIST MARK I I I JMP I I PREFIX - I 
r----------+--------+----------+----------+--------+--------+----------+--------------~ 

C ISET IRPL lIN I FUNCTION ICNVA IRPL' I I FUNCTION' I 
t----------+--------+----------+----------+--------+--------f----------+--------------~ 
I I I I ARGUMENT I I I I I 

D I KEY I 1 I MARK I & I I > I PREFIX + I 
r----------+--------+----------+----------f--------+--------t----------+--------------1 
I I I DEFINED I SUBSCRIPT I I LITERAL I DEFINED I I 

E INOLOCK IKEYFROM ISUBSCRIPT I ICNVB I CONSTANT I SUBSCRIPT' I SUBSCRIPT' I 
t----------f--------f----------t----------+--------+--------+----------t--------------~ 
I I FORMAT I I I I FORMAT I I I 

F IIGNORE I LIST I I I, I LIST' I < I ** I L-_________ ~ ________ ~ __________ ~ __________ ~ ________ ~ ________ L-_________ ~ _____________ ~ 
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8 9 A B C D E F 

r-------~-------T-----_r-------T--------T---------T---------_r-------------, 

o ITO ILINE IA I ITO' ISN I I I 
~--------+-------+------t-------t--------t---------+----------+-------------~ 

1 \ ALLOCATE I I CALL I I I ICALL' \ EIO j 
r--------+-------+------+-------+-----·---t---------t----------+-------------~ 

2 IBY I PAGE IB I IBY' ISL I I I 
~--------t-------+------+-------+--------+---------+----------+-------------~ 

3 IFREE I !RETURN!PHOC I I I IPROC' I 
r--------t-------+------+-------+--------+---------t----------t-------------~ 

4 \WHILE I SKIP IP I I WHILE' ICN IP' I I 
r--------+-------+------+-------+--------+---------+----------+-------------~ 

5 I \DISPLAYIGOOB IB3GIN ISORT IGET I I BEGIN' I 
r--------t-------+------+-------+--------t---------+----------+-------------~ 

6 ISNAP ICOL IR I I SNAP' ICL I I I 
r-------+--------t------t-·-----t--------+---------t----------+-------------~ 

7 I ISIGNAL IGOTO iI'rDO I WRITE I PUT lEND DO IITOO' I 

r--------t-------+------t-·-----+--------+---------+----------+-------------~ 
8 I SYSTEM I E I I I SYSTEM' I E' I END ITDO I I 

~--------t-------+------+-·-----+--------+---------+----------+-------------~ 
9 I WAIT I REVERT I I DO I READ I UNLOCK I END I DO' I 

r--------+-------+------+-·-----t--------+---------t----------+--------------~ 
A I THEN IF! G I I IF' I G' I I 

~--------t-------+------+------+--------+---------+----------+-------------~ 
B I DELAY I I I I E' I LOCATED I REWRITE I END PROG I H" OR ON I 

r--------+-------t------+------+--------t---------+----------+-------------~ 
I I I I I I I I ARRAY I 

C ICV I I SELL I SN2 I cv' I I I CROSS SECTION I 
~--------t-------+------+------+--------+---------+----------+-------------~ 

b I EXIT I NULL 1 BUY I ELSE I DELETE I OPEN I END BroCK I I 
r--------t-------+------+------t--------+---------t----------t-------------~ 

E I I C I X I NC>SNAPI Ie' I END PROG 21 NOSNAP' I 
r--------+-------+------+------+--------+---------+----------+-------------~ 

F I STOP I ASSIGN I BUYS I FORMAT I I CLOSE I ; I FORMAT I L ________ ~ _______ ~ ______ L_ _____ ~ ________ ~ _________ L __________ ~ _____________ J 
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4. FORMAT OF TRIPLES 

The triples produced as output from the 
translator phase each consist of five 
bytes, an operator followed by two two-byte 
fields. Each of the two-byte fields may be 
occupied by an operand, which may be a dic
tionary reference, a code byte or code 
bytes, or a numeric parameter. Two zero 
bytes in place of a dictionary reference 
operand imply that the operand is the 
result of previous operations, and that its 
type and location are described in a TMPD 
in the text. 

The number of operands and the fields 
which they occupy depend upon the type of 
triple. The following table contains this 
information for all the triples used in the 
compiler. 

r----------------T----T---------T---------, 
I TRIPLE TYPE I HEX I FIELD 1 I FIELD 2 I 
I ICODEI I I 
~----------------+----+---------+---------~ 
I KEYED I 03 I - I - I 
~----------------+----+---------+---------~ 
I TITLE I 04 I I OPERAND I 
~----------------+----+---------+---------~ 
I ATTRIBUTES I 05 I I OPERAND I 
t----------------+----+---------~---------~ 
IPAGESIZE I 06 I I OPERAND I 
~----------------+----+---------~---------~ 
I I DENT I 07 I - I OPERAND I 
~---------------+----+---------+---------~ 
ILINESIZE I 08 I - I OPERAND I 
~----------------+----+---------+---------~ 
I INTO I OA j I OPERAND I 
~----------------+----+---------~---------~ 
I FROM I OB I I OPERAND I 
~---------------+----+---------+---------~ 
I KEY I OD I I OPERAND I 
t----------------+----+---------+---------~ 
I IGNORE I OF I I OPERAND I 
t----------------+----+---------+---------1 
I FILE I 10 I I OPERAND I 
t----------------+----+---------+---------~ 
I LIST I 12 I I I 
~----------------+----+---------+---------~ 
I EDIT I 13 I I I 
t----------------+----+---------+---------~ 
I DATA I 14 I I I 
t----------------+----+---------+---------~ 
I STRING I 15 I I OPERAND I 
t----------------+----+---------+---------~ 
I SKIP I 16 I - I OPERAND I 
t----------------+----+---------+---------1 
I LINE I 17 I I OPERAND I 
t----------------+----+---------+---------~ 
I PAGE I 18 I I I 
t----------------+----+---------+---------~ 
I COpy I 19 I - I - 1 
t----------------+----+---------+---------~ 
IKEYTO I lA I JOPERAND 1 L ________________ ~ ____ ~ _________ ~ _________ J 
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r----------------T----T---------T---------, 
I TASK I IB I I I 
~----------------+----+---------+---------~ 
IRPL I lC I I I 
~----------------+----+---------+---------~ 
lIN I ID I IOPERAND I 
~----------------+----+---------+---------1 
IKEYFROM I IE I I OPERAND I 
.----------------+----+---------+---------~ 
I FORMAT LIST I IF I I I 
t----------------+----+---------+---------~ 
I UP I 20 I I OPERAND I 
~----------------+----+---------+---------~ 
I GIVING I 21 I IOPERAND I 
~----------------+----+---------+---------~ 
I DOWN I 22 I I OPERAND I 
.----------------+----t---------+---------~ 
I EVENT I 23 I IOPERAND I 
~----------------+----+---------+---------~ 
I PRIORITY 1 24 I I I 
t----------------t----+---------+---------~ 
I REPLY I 25 I IOPERAND I 
t----------------+----+---------+---------~ 
I BUY CHAMELEON I 27 I - I OPERAND I 
t----------------+----+---------+---------~ 
IMBA , 28 iOPERAND 1iOPERAND 21 
t----------------+----+---------+---------~ 
IMTA I 29 'OPERAND 1iOPERAND 21 
~----------------+----+---------+---------~ 
1 DEFINED I I I I 
I SUBSCRIPT I 2E I OPERAND , I 
~----------------+----+---------+---------~ 
I NULL-FUNCTION 1 2F I I , 
t----------------+----+---------+---------~ 
I COMPILER I I I I 
I FUNCTION I 30 JOPERAND I I 
.----------------+----+---------+---------~ 
I COMPILER I I I I 
IFUNCTION CALL I 32 IOPERAND I I 
t----------------+----+---------+---------~ 
I COMPILER I I I I 
IPSEUDO-VARIABLE I 34 IOPERAND I I 
.----------------+----+---------+---------~ 
IBUY ASSIGN I 37 IOPERAND 110PERAND 21 
~------------.. ----+----+---------+---------~ 
I ARCO I 38 I I I 
.----------------+----+---------+---------~ 
ISUBO I 39 IOPERAND 1iOPERAND 21 
~----------------+----+---------+---------~ 
IPSEUDO-VARIABLE I 3A IOPERAND I I 
~----------------t----+---------t---------~ 
ISSUB I 3B IOPERANDl IOPERAND2 I 
t----------------+----+---------+---------~ 
I FUNCTION I 3C IOPERAND I - I 
.----------------+----+---------+---------~ 
ISSB' I 3D iOPERAND I I 
t----------------+----+---------+---------~ 
1 SUBSCRIPT I 3E IOPERAND I I 
.----------------+----+---------+---------~ 
INOP I 3F I I I 
~----------------+----+---------+--------~ 
IPTCH I 40 IOPERAND 11 0PERAND 21 
~----------------+----+---------+---------~ 
/COMMA I 41 I I * j 
~----------------~----~---------~---------i 
I*This triple may have two operands in I 
I format lists. I L ________________________________________ ~ 



r----------------T----T---------T---------, r-------------·--'-T---T--------T---------, 
IFUNCTION COMMA I 42 I I OPERAND I I DEFINED I I I I 
r----------------+----+----------+--.----.---~ ISUBSCRIPT' I 6E IOPERAND I I 
I COMPILER I I I I l-- ---- --. -----------+----+---------+---------{ 
IFUNCTION COMMA I 44 I I OPERAND I I LESS I 6F IOPERl,ND 11 OPERAND 21 
1---------------·---+----+------·----+---------1 ~----------------+----+---------+---------~ 
I ACT I 45 IOPERAND 1lOPERAND 21 I COMPILER I I I I 
~---------------+----+----------+---------~ II"tJNCI' ION' I 70 I OPERAND I I 
ICOMPILER ASSIGN I 46 IOPERAND 1 I OPERAND 21 t--------------·--+----+---------+---------~ 
1-----------------+----+----------+------.----1 I COMPILER I I I I 
IASSIGN I 47 IOPERAl'lD 1 I OPERAND 21 I FUNcr ION CALL' I 72 I OPERAND I I 
I-----------------+----+------'---+---------~ ~----~-----------+----+---------+---------~ 
I DROP I 48 I I OPERAND I I MINUS I 73 IOPERAND 110PERAND 21 
~----------------+----+------,---+---------i t----------------+----+---------+---------~ 
I CONCATENATE I 49 IOPERAND 1 IOPERAND 2 I I COMPILER I I I I 
t----------------t----+-·---------+---------~ I PSEUDO-VARIABLE' , 74 IOPERAND I I 
IBUY B 1 4A 1 1 OPERAND I r----------------+----+---------+---------i 
I-----------------+----+------.---+---------{ I PLUS I 75 IOPERAND 110PERAND 21 
lOR I 4B IOPERAND 1 I OPERAND 21 t----- - .-._---------+----+---------+---------~ 
t----------------t----+-----,---f---------~ ICOMR I 76 I I OPERAND I 
lAND I 4D IOPERAND 110PERAND 21 t---------.-------+----+---------+---------~ 
I----------------t----+-------,,---f---------~ IDIVIDE I 77 IOPERAND 1lOPERAND 21 
I Nar I 4F 1 I OPERAND I ~----------------+----+---------+---------~ 
I-----------------+----+------·---f---------{ IOFS I 78 IOPERAND I I 
I LIST f I 52 I I I t----------------+----+---------+---------~ 
.. ----------------+----+--·----··----+-·--------1 I MULTIPLY I 79 IOPERAND 110PERAND 21 
I EDIT' I 53 I I I t-----·-· ----------+----+---------+---------~ 
I-----------------+----+------.-----+---------~ I PSEUDO-VARIABLE' I 7 A IOPERAND I I 
I DATA' I 54 I - I - I I-----------------+----t---------t---------~ 
.. ---------------+----+------_._---+---------{ I PREFI X MI NUS I 7 B I I OPERAND I 
I STRING' I 55 I I I I-----------------+----+---------+---------~ 
1-----------------+----+------·---+---------1 IFUNCTION' I 7C IOPERAND I I 
I STMPD I 56 IOPERAND 110PERAND 21 I------------------+----+---------+--------~ 
~----------------+----+------.----+---------~ I PREFI X PLUS I 7 D 1 I OPERAND I 
IMULTIPLE ASSIGN I 57 IOPERAND 1iOPERAND 21 I-----------------+----+---------+---------~ 
r----------------+----t---------i---------{ I SUBSCRIPT , I 7E IOPERAND I I 
ITMPD I 58 IOPERAND 110PERAND 21 ~-----------------+----+---------+--------~ 
I-----------------+----+------.----+---------~ I EXPONENTIATE I 7F IOPERAND 1lOPERAND 21 
I JMP I 5B IOPERAND 11 OPERAND 21 I-----------------+----+---------+---------~ 
I-----------------+----+---------+---------{ ITO I 80 I I I 
I RPL' I 5C I I I t----------------+----t---------+--------~ 
I-----------------+----+---------i---------~ I ALLOCATE I 81 I I OPERAND I 
ILITERAL CONSTANT I 5E I I OPERAND I I-----------------+----+---------+---------~ 
1-----------------+----+----------+---------1 JBY I 82 I 1 I 
IFORMAT LIST' I SF I I I I------------------+----t---------+---------~ 
1-----------------+----+------ ----+---------~ I FREE I 83 I - I OPERAND I 
IUP' I 60 I - I - 1 I-----------------+----+---------+--------~ 
t----------------+----+------· ---+---------{ I WHILE I 84 I OPERAND I I 
I DO EQUALS I 61 IOP~D 1lOPERAND 21 ~----------------+----+---------+--------~ 
1-----------------+----+---------+---------{ I*CV I 85 I I OPERAND I 
I DOWN' I 62 I I I t----------------+----t---------+--------~ 
~----------------+----+------ ----+---------~ I SNAP I 86 I - I OPERAND I 
I ERROR I 63 I i I ~----------------+----+---------+---------~ 
t----------------+----+------ ----+----------~ I DELAY 1 8B 1 I OPERAND I 
I UPSIDE-DOWN 1 I I I l------------------+----+---------+--------~ 
I COMMA I 64 IOPERAl'D 1lOPERAND 21 ICV I 8C IOPERAND 1iOPERAND 21 
~----------------+----+---------t---------~ l------------------+----+---------+---------~ 
1 LESS/EQUAL I 65 IOPERAr;D 11 OPERAND 21 I EXIT I 8D I I 1 
l-----------------t----t------ ---t----------~ t----------------+----+---------+--------~ 
IGREATER/EQUAL I 67 IOPERAND 110PERAND 21 I STOP I 8F I I I 
I-----------------+----t---------+---------~ I-----------------+----+---------+---------~ 
I LEFT I 68 IOPERAND 1 I OPERAND 21 ILINE I 90 I IOPERAND I 
I-----------------+----+---------+---------~ ~----------------+----+---------+--------~ 
INOT EQUAL I 69 IOPERAND 1lOPERAND 21 lEND ALLOCATE I 91 I - I - I 
1-----------------+----+---------+---------~ l------------------+----+---------+---------{ 
I EQUAL 1 6B IOPERAND 1 I OPERAND 21 I PAGE I 92 I 1 I 
I-----------------+----+---------+---------~ t----------------+----+---------+----------t 
I GREATER 1 6D IOPERAND 1lOPERAND 21 I SKIP I 94 I IOPERAND 1 l ________________ .l _____ .l _________ .l _________ J l ________________ .l ____ .l _________ .l ________ ~ 
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r----------------T----T---------T---------, r---------------,------T---------T---------·-, 
I DISPLAY I 95 I I OPERAND I 'WHILE' I C4 10PERAND 110PERAND 21 

~----------------+----+---------t---------~ ~----------------+----t---------+---------~ 
I COLUMN I 96 I I OPERAND I I WRITE I C7 I - I - I 
~----------------+----+---------+---------~ ~----------------t----+---------+---------~ 
I SIGNAL I 97 I - I OPERAND I I READ I C9 I I I 
~----------------+----+---------+----------~ t----------------+----+---------t--------~ 
IE I 98 I I I I CV • I cc 10PERAND 110PERAND 21 
~----------------t----+---------t---------~ ~----------------+----t---------t---------~ 
I REVERT I 99 I I OPERAND I ISTATEMENT NUMBER I DO 10PERAND Il0PERAND 21 

~----------------t----t---------+---------~ ~---------------_+----t---------+---------~ 
IF I 9A I I I ICLNI I D1 I - (OPERAND I 
~----------------+----+----------t---·------~ t----------------+---t---------+-----------~ 
IC I 9E I I I ISTATEMENT LABEL I D2 10PERAND 110PERAND 21 
t----------------+----t---------t---------~ t----------------+----t---------t---------~ 
IA I AD I - I OPERAND I I CLN2 I D3 I - 10PERAND I 
~----------------+----+---------+---------~ .----------------t----t---------+---------1 
I CALL I Al I I OPERAND I I COMPILER NUMBER I D4 I 10PERAND I 
~----------------+----t---------t---------~ ~----------------+----t---------+---------~ 
IB I A2 I - I OPERAND I IGET I D5 I - I - I 
~----------------t----t---------+---------~ ~----------------t----+----------+---------~ 
I RETURN I A3 I I OPERAND I I COMPILER LABEL I D6 I I OPERAND I 
~----------------+----t---------t---------~ ~----------------+----+---------+---"------~ 
IP I A4 I I OPERAND I I PUT I D7 I I I 
~----------------t----t---------t---------~ ~----------------t---·-t---------+---------_I 
IGO OUT OF BLOCK I AS I - iOPERAND I I E' I D8 I - I - I 
t----------------+----+--------+---------~ ~----------------+----t----------+---------~ 
IR I A6 I I OPERAND I I UNLOC K I D9 I I I 
~----------------+----t---------+---------~ .-----------··-----+----t----------+---------~ 
IGO TO I A7 I I OPERAND I IF' I DA I - I - I 
t----------------+----t---------t---------~ ~----------------+----+---------+----------~ 
I GOLN I AS I - I OPERAND I I REWRITE I DB I I I 
~----------------t----+---------t---------~ t-------·-----·----+----+----------+·---------~ 
I BUYT I A9 I I OPERAND I I OPEN I DD I I I 
~----------------+----+---------+---------~ ~----------------+----+---------t~--------~ 
I BUYX I AA I 10PERAND 21 IC' I DE I I I 
~----------------+----+---------+---------~ t----------------+----t--------·-t---------~ 
I HSELL I AB 10PERAND 1 I OPERAND 21 I CLOSE I DF I I I 
t----------------+----+---------+---------i t----------------+----+---------t---------~ 
I SELL I AC I I OPERAND I I CALL' I El I I I 
~----------------+----+_--------t---------1 t----------------+----+---------+---------~ 
I BUY I AD I - I OPERAND I IP' I E4 I I I 
~----------------+----+---------+---------~ ~----------------+----+---------+---------~ 
IX I AE I I OPERAND I I END PROG I EB I I I 
~----------------+----t---------t---------1 .----------------t---t----------t---------~ 
I BUYS I AF I I OPERAND I I EN D BLOCK I ED I - I - I 
t----------------t----+---------+---------~ ~----------------+----+---------+----------~ 
I PROC I B3 I I OPERAND I I END PROG 2 I EE I I I 
~----------------+----+---------t---------~ .----------------t----+---------+---------~ 
I BEGIN I B5 I - I OPERAND I I END I/O I Fl I - I - I 
t----------------+----t---------+---------~ ~----------------+----+---------+---------~ 
I ITERATIVE 00 I B7 I OPERAND I I I PROC' I F3 I 10PERAND I 
~----------------t----t---------t---------~ t----------------+----t---------t---------~ 
100 I B9 'OPERAND ! I I BEGIN' I F5 I I OPERAND I 
t----------------+----+---------+---------~ ~----------------+----t---------t---------~ 
IIF I BB 10PERAND 1iOPERAND 21 IITERATIVE DO' I F7 I 10PERAND I 
t----------------+----t---------t---------~ ~----------------+----t---------+---------~ 
I SN2 I BC I I OPERAND I 100' I F9 I 10PERAND I 
~----------------+----t---------+---------~ ~-----------------t----+---------+---------~ 
I NOS NAP I BE I I OPERAND I I IF' OR ON I FB I - 10PERAND I 
~----------------t----t---------+---------~ ~---------------_+----t---------t---------~ 
! FORMAT I BF I i OPERAND I IPREFMT I FD I I I 
~----------------+----+---------t---------~ ~---------------t----+---------+-------·--~ 
I TO' I CO I I OPERAND I I FORMAT , I FF I I I 
~----------------+----t---------+---------~ 

l _______________ ..L ____ ..l __________ ~ ________ ~ 

IBY' I C2 I I OPERAND I l ________________ ~ ____ ~ _________ i ________ ~ 
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5. TEXT CODE BYTES IN P8EUDO-::::ODE 

o 1 2 3 4 5 6 7 8 9 A B C D E F 
r-----T------T------T-----r----T------T----T----T-----T----T----T-----T-----T------T--T----' 

o IDCVO 108M! P:>GPE IBLBS ILCR ILCDRILCER\LM IBCTA'ILH ILA ICLI ICLC ITR I IINSTI 
t-----+------+-----+-----+----+----+----+----f-----+----+----+-----+----+------+--+---~ 

1 IDCVl 10SM2 IEOB IBLBS'IBCR ISPM ICLR ISLA IBC iCH tCL lMVI IMVC iTRT I I MVCLI 
t-----f------+-----+-----f----+----f----f----+-----+----+----+-----+----+------+--+----1 

2 !DCV2 IALLOC IPCC !BUYS IHER ILTR IALI<. ISLDAIDCF IAH IAL INI \ MVN I PACK I I I 
t-----+------+-----+-----+----+-----+----+----+-----+----+----+-----+----+------+--+-----{ 

3 IDCV3 IDCA) ICHSM IPINS IHDR ILTERISLR ISLDLIBCTA lSH \SL 101 IMVO IUNPK I I I 
r-----+------+-----t-----+----t----+----+----+-----t----+-----+-----+----+------+--+----1 

4 IDCV4 IDCA4 IADR IRWA IBCTRILTDRj ISLL IBCT IMH ISTC ISSM IMVZ \ IGNORE I I I 
1-----+------+-----+-----+----+----+----+----+----+----+----+------+----+------+--+----1 

5 IDCV8 IFREE ISN3 IAPRM INR ILNR ILPR ISRA IN ISTH 1ST ITM INC I I I I 
r-----+------+-----+-----+----+----+----f----+-----t----+-----+-----+----+------+--+----1 

6 IDROP IBUY IBCIN IUSNG IOF ILNERILPERISRDAIO IQLA lEX IXI loe ICONV I I I 
1-----+------+-----+-----+----+----+----+----+-----+-----+----+---·--+----+------+--+----1 

7 I EQU ISELL I STOP I EDIT IXF I LNDRI LPDRI SRDL!X I STD \STE ILA' I XC I CONV' I I I 
r-----+------+-----+------f----+----+----+----+-----+----+----+----+----+------+--+----~ 

8 I PROC I PROC' I BGNP I FMl' I LE I LDR I LER I SRL I L I LD I LE I DCF2 I ZAP I USSL I I I 
I I I ILST I I I I I I I I I I I I I 
r-----+------+-----+-----t----f-----+----t----+-----+----+----+-----+----+-----+--+----~ 

9 \BEGINIBEGIN'IBGNP'!FMr ICE ICDR ICER ISTM IC ICD ICE tBCT' ICP IDRPL I I I 
~-----+-----+-----+-----+-----+----+----+----+-----+----+----+-----+----+------+--+----1 

A IPASS IADV IDROB'IFMT' I AI; IADK IAER IBXil IA lAD IAE IMDRP lAP ICNVA I I I 
t-----+------+-----f-----+-----+----+----+----+-----+----+-----+-----+----+------+--+----~ 

B lEOP IPLBS IPLBS'IEDIT'!SH ISDR ISER IBXLEls ISD ISE lisp ISINL I I I 
~-----+------+-----+-----+-----t----+----+----+-----+----+----+-----+----+------+--+----~ 

C I EOP2 I PCBS I PSLD I ERRORIMR I MDR I MER I SLl I M I MD (ME ISN2 IMP ICNVC1 I IIGN21 
r-----+------+-----f-----+-----f----f----+----+-----+----+----+-----+----f------+--+----1 

D IIPRM IlPRM' lABS IFFMT jDH IDDR IDER ISN ID IDD IDE 108M31DP \CNVe2 I IIGN41 
1-----+------+-----+-----+-----+----+----+----+-----+----+-----f----+----+------+--+----~ 

E IEPRM I EPRM' lABS' I ISVC IAWR IAUR ICLl. IIC lAW IAU IEQU' lED ICNVC3 I IIGN51 
~-----+------+-----+-----+----_t----+----t----+-----+----+----+-----+----+------+--+----~ 

F I ITDO I ITDO' I ALIGN I I BALR I SWR I SUR I CN I BAL I CVB I CVD I BSW I EDMK I CNVC4 I I IGN81 L _____ ~ ______ ~ _____ ~ _____ L-____ ~ ____ ~ ____ ~ ____ ~ _____ ~ ____ ~ ____ L-____ ~ ____ ~ ______ ~ __ ~ ____ J 

6. TEXT F'ORMATS IN PSEUDO-CODE 

Pseudo-code Design 

pseudo-code is essentially a symbolic 
representation of machine co.je, designed 
in such a way that it is possible to 
directly transform it into executable 
machine code by an assembly process. 

A unit consists of a one-byte operation 
code followed by, normally, a two or four
byte field and on the other occasions by a 
variable length field. The bit pattern of 
the operation code indicates the type of 
unit which it heads. 

By having most units either three or 
five bytes long, the scanning of pseudo
code is a fairly straightforward process. 

The format of the various pseudo-code 
units is as follows: 

Three-byte unit: this consists of a one
byte operation code followed by a two-byte 
literal offset. and it appears immediately 

after the symbolic representation of the 
instruction to which if refers. 

Five-byte unit: there are four basic 
five-byte units which have the following 
formats. 

By·tes 0 1 3 
r-------T--------------T-------------, 
I OP I 1 I R2 I 
I I Rl I I 
I CODE I 0 I DICT REF I L _______ ~ _____________ ~ _____________ J 

Bytes 0 1 3 
r-------T-------------y-------------, 
I OP I I I 
I I R3 i OFFSET I 
I CODE I I I l _______ ~ _____________ ~ _____________ J 

Bytes 0 1 3 
r-------T--------------T-------------, 
I OP I I I 
I I Rl I R2 I 
I CODE ! I I l _______ ~ _____________ ~ _____________ J 
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Bytes 0 1 3 
r-------T-------------T-------------, 
I OP I 1 I R2 I 
I I HEX I I 
I CODE I 0 I D1CT REF I l _______ ~ _____________ ~ _____________ J 

Using these units with, if necessary, a 
three-byte unit, it is possible to symbol
ically represent any possible RR, RX, RS 
or S1 instruction. 

Variable length unit: the format of this 
is: 

Bytes 0 1 3 

r-------T-------------T-------------, 
I OP I I I 
I I FLAG I VARIABLE I 
I CODE I I I L ______ -L _____________ ~ _____________ J 

With a specially designed variable 
field described by a two-byte flag, it is 
possible to represent any SS instruction 
wi th this uni t. 

The first byte of the two-byte flag 
indicates the format of the variable field 
and the second gives the length of the 
total unit. 

RX Instructions 

The following examples illustrate the 
basic forms of an RX instruction and the 
way in which they are represented in 
pseudo-code. 

L Rl,JOE 

Bytes 0 1 3 

r-------T-------------T-------------, 
I L I 0 R1 I DR (JOE) I L _______ ~ _____________ ~ _____________ J 

L Rl, JOE+24 

Bytes 0 1 3 

r-------T-------------T-------------, 
I L I 0 Rl I DR(JOE} I L _______ ~ _____________ ~ _____________ J 

r-------T-------------, 
I OSMi I 24 I l _______ ~ _____________ J 

L Rl,JOE(R3) 

Bytes 0 1 3 

r-------T-------------T-------------, 
I L I 0 R1 I DR (JOE) I l _______ ~ _____________ ~ _____________ J 

r-------r-------------, 
I OSM2 I R3 I l _______ ~ _____________ J 
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L Rl,JOE+24{R3) 

Bytes 0 1 3 

r-------T-------------T-------------, 
I L I 0 Rl I DR (JOE) I l _______ ~ _____________ ~ _____________ J 

r-------T-------------~------------, 
I OSM3 I 24 I R3 I L _______ ~ _____________ ~ ____________ ~ 

Alternatively, JOE might be a base reg
ister in which case the dictionary 
reference would be replaced by a symbolic 
register. The two forms are distinguished 
by setting the flag bit of the first sym
bolic register equal to one when a base 
register is intended. 

L R1, 0 (R3, R2) 

Bytes 0 1 3 
r-------~------------~------------, 
I L I 1 Rl J R2 I L _______ ~ ____________ ~ ____________ ~ 

r-------T-------------, 
I OSM2 I R3 I L _______ ~ _____________ J 

When a branch instruction is generated 
which branches to a compiler generated EQU 
value, bit two of the second byte is set 
to one to indicate that the second field 
is in fact an EQU value. 

Bytes 0 1 2 3 

r-----~-------T--------T-----------, 
I BC I 01 J HEX IEQU VALUE J L ______ ~ _______ ~ ________ ~ __________ ~ 

Bytes 0 1 2 3 
r------r-------r--------T-----------, 
I I 1 I I R2 I 
I BC I 0 I HEX ~---------__1 
I I 0 I I DICT REF I L _____ -L _______ ~ ________ ~ __________ ~ 

RS Instructions 

The following examples illustrate the 
basic forms of an RS instruction and the 
way in which they are represented in 
pseudo-code: 

BXH R1,R2,ALPHA 

Bytes 0 1 3 

r-------T-------------r-------------, 
I BXH I 0 R1 I DR (ALPHA) I L _______ ~ _____________ ~ _____________ J 

r-------T-------------, 
I OSM2 I R2 I L _______ ~ ____________ -J 



BXH R1, R2, .ALPHA+ 24 

Bytes 0 1 3 
r-------T-------------T-·------------, 
I BXH I 0 R1 I DR (ALPHA) I '-______ .L _____________ .L ______________ J 

r-------T-------------T--------------, 
I OSM3 I 24 I R2 I l _______ .L _____________ .L ______________ J 

Alternatively, ALPHA might be a base 
register in which case the dictionary 
reference would be replaced ~, a symbolic 
register as in the RX instruci:ion. 

SLA R1,6 

Bytes 0 1 3 
r-------T-------------T--------------, 
I SLA I R1 I 6 I l _______ .L _____________ .L. _____________ J 

RR Instructions 

The following example illustr.3. tes the form 
of an RR instruction and thellay in which 
it is represented in pseudo-c~de. 

AR R1,R2 

Bytes 0 1 3 
r-------T-------------T-------------, 
I AR I R1 I R2 I l _______ .L _____________ .L _____________ J 

SI Instructions 

The following examples illustrate the 
basic forms of an SI instruction and the 
way in which they are represented in 
pseudo-code: 

CLI BETA,X'FF' 

Bytes 0 1 

r------T-------------,------------, 
I CLI \ 0 FF I DR (BE."l'A) I L _______ J. _____________ .1. ____________ J 

CLI BETA+4,X'FF' 

Bytes 0 1 
r-------T------------,-------------, 
I CLI I 0 FF I DR (BETA) I L _______ J. _____________ J ______________ J 

r-------r-------------, 
I OSMl I 4 I L _______ J. _____________ J 

Alternatively, BETA might be a base 
register in which case the dictionary 
reference would be replaced by a symbolic 
register. 

S8 Instructions 

Basically, an SS instruction consists of 
two base registers and a length byte. 
Since this does not conform to the format 
of other items of pseudo-code, it is 
necessary to represent an 55 instruction 
with a variable length field, the length 
of which is specified in the second of two 
flag bytes immediately following the 
operation code. 

This variable form of pseudo-code will 
be used to convey items of information 
internally between compiler phases, at the 
same time maintaining the items in the 
guise of pseudo-code. 

Variable Length Item FLAG 

The first bit of the FLAG indicates wheth
er or not the unit represents a machine 
instruction. In the former case, the for
mat of the instruction is: 

Bytes 
o 1 2 3 4 6 8 10 
r----T----T------r----T----T----T----T----' 
lOP I I I I I I I I 
I 11"LAG I LENGTH \ F1 I F2 I F3 I F4 I F5 I 
ICODEI I I I I I I I '-___ .L ____ .L ______ .L ____ .L ____ .L ____ .L ____ .L ____ J 

The format of the FLAG is: 

Bit 
o 

1 

2 

3 

4 

Zero 
Always zero 

F2=dict. ref. 

F3=dict. ref. 

F4 not present 

F5 not present 

5-7 Not used 

One 

F2=sym reg. 

F3=sym reg. 

F4 present 

F5 present 

The FI field is identical to the length 
field in the ss machine instruction. The 
field contains one or two lengths which 
are each one less than the corresponding 
lengths used in Assembler Language. The 
F4 and F5 fields contain literal offsets. 

Compiler Function (Bit 1=1) 

In compiler functions, the format of the 
FLAG depends on the operation code. Thus: 

r------r------r--------r----T----' 
I CONV I FLAG I LENGTH I F1 I F2 I L ______ .L ______ .L ________ .L ____ .L ____ J 
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The format of the FLAG is: 

~its Both Zero Both One 
0 Always one 

1 and 2 F1=dict. ref. Fl=TMPD operand 

3 and 4 F2=dict. ref. F2=TMPD operand 

5-7 Not used 

The FLAG in the IGNORE item does not 
contain any information. 

The following examples illustrate the 
basic forms of an SS instruction and the 
ways in which they are represented in 
pseudo-code. 

MVC ALPHA(7),BETA 

Bytes 0 1 2 3 4 
r---T-----T----T-----T---------, 
!MVCIX'OO', 8 I 6 IDRCALPHA) I L ___ L _____ ~ ____ ~ _____ i _________ J 

6 
r--------l 
IDR(BETA) I l _______ -I 

ZAP ALPHA+3(14), BETA(6} 

Bytes 0 1 2 3 4 
r---T-----T----T-----T---------, 
IZAP!X'10'1 10 113 5 IDRCALPHA) I L ___ ~ _____ i ____ ~ _____ L _________ J 

6 8 
r--------T----' 
IDRCBETA)I 31 l ________ L ____ J 

MVC ALPHA(6), BETA+l1 

Bytes 0 1 2 3 4 

r---T------T----T-----T---------, 
IMVCIX' 08' I 10 I 5 I DRCALPHA) I L-__ ~ ____ i ____ i _____ L _________ J 

6 8 
r--------T----' 
I DR (BETA) I 111 L ________ L ____ J 

AP ALPHA+3(14),BETA+11(6) 

Bytes 0 1 2 3 4 
r---T-----T----T-----T---------, 
lAP IX'~S'I 12 1~3 5 I DR (ALPHA) I L ___ L _____ i ____ i _____ i _________ J 

6 8 10 
r--------T----T----' 
IDRCBETA) I 31 ~11 l ________ L ____ L ____ J 

Alternatively, ALPHA and/or BETA might 
be base registers, in which cases, the 
dictionary references would be replaced by 
symbolic registers and the FLAG byte would 
be set accordingly: 
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MVO ALPHA(14). ~1(6,R1) 

Bytes 0 1 2 3 4 
r---T-----T----T-----T---------, 
IMVOIX'2S', ~o 113 5 tDR(ALPHA) I 
L ___ i _____ J. _____ .L _____ i _________ J 

6 8 
r--------T----' 
I Rl I 111 L __________ l. _____ J 

Pseudo-Code Format Between IEMTRA and 
IEMTRF 

Fields that may hold a dictionary 
reference or register number have, at this 
time, the possibility of holding a literal 
offset. The presence of an offset is 
indicated by the first bit of the field 
being set to one, and earlie.r flags being 
set to 'register.' 

7. TEXT FORMATS IN ABSOLUTE CODE 

Where a standard set of assigned registers 
is to be used for a section of code, e.g. 
in the construction of prologues, or dur
ing the generation of addressing instruc
tions, it is possible to generate instruc
tions with registers in absolute code, 
instead of the normal pseudo-code two-byte 
symbolic registers (see "Text Formats in 
PseudO-Code" in this section). 

Sections of absolute code are preceded 
by ABS markers and followed by ABS' mar
kers. The operation codes are the same as 
the normal pseudo-code instructions (see 
"Text Code Bytes in Pseudo-Code" in this 
section), but the instruction formats 
differ, as shown in the following 
examples: 

RR Instructions 

Bytes 0 1 
r---------T-----------, 
I OP CODE I Rl R2 I l _________ L ___________ J 

RX Instructions 

Bytes 0 1 2 
r------------T---------T--------, 
I OP CODE I R1 X2 I B2 I L ____________ i _________ i ________ J 

3 
r------------, 
I DICT REFCE I L ___________ J 

o 1 

r---------~-------, 
I OSM2 I OFFSET I L __________ i ________ J 



SS Instructions 

Bytes 0 1 2 3 
r---------T--------T-----T-----------, 
I OP CODE I LENGTH I B1 I DICT REFCEI L ________ .1. ________ .1. ___ ,_.1. ___________ J 

5 6 
r---~-------------l 

I B2 I DICT REFCE I l ____ .1. _____________ J 

o 1 
r------T--------, 
I OSMl I OFFSET I l ______ .1. ________ J 

o 1 
r------T--------, 
I OSM2 I OFFSET I L _____ .1. ________ J 

RS Instructions 

Shift Instructions 

Bytes 0 1 2 
r------------T---------T---------, 
I OP CODE I R1 0 I OFFSET I l ____________ .1. _________ .1. ________ J 

Other Instructions 

Bytes 0 1 2 
r------------T--------'T--------, 
I OP CODE I R1 R2 I B2 I L ____________ .1. _________ .1. ________ J 

3 
r------------, 
I DICT REFCE I l ____________ J 

o 1 
r---------T--------, 
I OSM2 I OFFS~~ ! L ________ .1. ________ J 

81 Instructions 

Bytes 0 1 2 3 
r---------T--------T----T------------, 
I OP CODE I MASK IB1 I DICT REFCE I l _________ .1. _______ .1. ____ .1. ____ , ________ J 

o 1 
r---------T--------, 
I OSM2 I OFFSET I l _________ .1. ________ J 

Note that the OSMl/OSM2 markers and their 
following offsets are all op':.ional; note 
also that the OSM2 byte does not have a 
register following it, as in normal 
pseudo-code, but a literal o:Efset. 

The first bit (bit 0) of 'the byte con
taining the base is used as <'1 flag. If 
this bit is a one, the follo.wing two bytes 
contain, in their low order position, a 
twelve bit offset, instead of a dictionary 
reference. 

After Phases RA and RF all instructions 
in the text will be in absolute code. 

8. SECOND FILE STATEMENTS, AND THE 
FORMATS OF COMPILER FUNCTIONS AND 
PSEUDO-VARIABLES 

Second File Statements 

Any expression occurring in an attribute 
must be put into a form which is accept
able to the translator phase. This means 
that it must look like a source statement. 
To comply with this, all expressions deal
ing with array bounds, string lengths, 
DEFINING, and INITIAL value iteration fac
tors are converted into assignments to 
function references. These functions have 
a special meaning. They are not entered 
in the dictionary, and their dictionary 
references are to a region in the communi
cations area. The pseudo-code physical 
phase dealing with each particular func
tion generates in-line code instead of a 
function reference. 

All the statements of this type are 
generated in the source text after the end 
of the original source program. They form 
a second program and are referred to later 
as the "second file. n 

The statements generated have the fol
lowing overall format: 

Byte 
Number 
1 

2-3 

4 

5 

6 
onwards 

Description 
Code byte SN2 

Dictionary reference 

options byte 

Statement type markers 

Statement body 

The dictionary reference is the 
reference of a second file dictionary 
entry. It is described in this section 
under "Internal Formats of Dictionary 
Entries." The options byte is that for 
the options operative in a prologue, i.e., 
no interruptions are accepted. 

Array Bounds 

The format of the second file statement 
for array bounds is as follows: 

Byte 
Number 
1 

2 

Description 
Assignment statement marker 

Code Byte X·OO· 
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3-4 
5 
5 

6 

7 

8-9 

10 

11 

12 

13 

14 

15 

16 

17 ... 

ADV code X'0002' 

Compiler pseudo-variable 

Left parenthesis 

Code byte X'OO' 

Dictionary reference of array 

Triple operator code byte X'44' 

Code byte X'SE' 

Code byte X' 00' 

Code byte X'OO' for lower bound, 
X'01' for higher bound 

Number of the dimension whose 
bound is referenced 

Right parenthesis 

Triple operator code X'46' 

Expression for bounds 
Statement terminating semicolon 

Multiplier Function 

Muitiplier function statements are used to 
denote copying of a section of one dope 
vector into another. The format is: 

Byte 
Number 
1 

2 

3-4 

5 

6 

7 

8-9 

10 

11 

12-13 

14 

15 

16 

17-18 

19 

20 
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Description 
Assignment statement marker 

Code byte X'OO' 

MTF code bytes X'0010' 

Compiler call marker 

Left parenthesis 

Code byte X' 00' 

Dictionary reference 

Triple operator code byte X'44' 

Code byte X'QO' 

Dictionary reference 2 

Triple operator code byte X'44' 

Code byte X'5E' 

Code byte X' 00 • 

Offset 

Triple operator code byte X'44' 

Code byte X· 5E' 

21 Code byte X' 00' 

22-23 Offset 2 

24 Triple operator code byte X'44' 

25 Code byte X'5E' 

26 Code byte X'QO' 

27--28 Length 

29 Right parenthesis 

30 Statement terminating semicolon 

This statement requires the number of 
bytes specified by the length to be moved 
from the dope vector of the item at dic
tionary reference 2, starting at an offset 
of offset 2, to the dope vector of the 
item at dictionary reference 1, starting 
at an offset of offset 1. 

String Length Statement 

The string length statement is used to 
initialize the maximum length slot in a 
string dope vecoor. The format is: 

Byte 
Number 
1 

2 

3-4 

5 

6 

7 

8-9 

10 

11 

1 2 ••• 

Description 
Assignment statement marker 

Code byte X' 00' 

SDV code X'0004' 

Compiler pseudo-variable 

Left parenthesis 

Code byte X'QQ' 

Dictionary reference 

Right parenthesis 

Triple operator Code X'46» 

Expression 
Statement termination semicolon 

The dictionary reference is that of the 
item whose dope vector is being initial
ized. If the expression is defining the 
length of a string being returned by an 
internal functoon, then the dictionary 
reference is that of the entry type 2 
belonging to the label. In Figure 9 the 
reference is to B or C depeiding on wheth
er the statement appeared in a PROCEDURE/ 
ENTRY statement, or an ENTRY attribute. 
If the item is a data item, an external 
procedure, or a formal parameter entry 
point, then the dictionary reference of 
that particular item appears in the 
statement. 



INITIAL Value Statements 

INITIAL value statements are used to ini
tialize a vector of storage m;ed to con
tain iteration factors. It is implied 
that the value of the expression must be 
converted to type integer. The format is 
as follows: 

Byte 
Number 
1 

2 

3-4 

5 

6 

7 

8-9 

10 

11 

12 ••. 

Description 
Assignment sta temen': marker 

code byte X'OO' 

IDV code 

Compiler pseudo-vartable 

Left parenthesis 

Code byte X'OO' 

Dictionary referenc,:! 

Right parenthesis 

Triple operator code X'46' 

Expression 
Statement terminating semicolon 

The dictionary reference is to the item 
being initialized. The integer is the 
number of assignment statements of this 
type, and for this variable, that have 
been generated before this one. 

Second File statements for BASED and 
OFFSET 

A statement is generated for a variable 
which is declared BASED with its asso
ciated pointer given, and for a variable 
which is an OFFSET with its associated 
base given. The format of the statement 
is similar to that of the INITIAL value 
statement except: 

Byte 
Number 
3-4 

12 

Description 
PEXP code (BASED) ~'0016' or 
BVEXP code (OFFSET) X'0017' 

Expression (which must be a 
single dictionary l"eference of 
the associated pointer or base) 

The dictionary reference in bytes 8-9 is 
that of the BASED or OFFSET variable. 

Second File Statements for DEFINED 

Second file statements are gE!l1erated when 
an expression is associated "d th DEFINED, 
but the expression does not contain any 
iSUBs. The format is: 

Byte 
Number 
1 

2 

3-4 

5 

6 

7 ••• 

Description 
Compiler assignment statement 
marker 

Code byte X'OO' 

ADF code; 
X'0011' for base only 
X'0012' for subscripted base 
X'0013' for base with iSUB's 

pseudo-variable marker 

Left parenthesis 

Base and subscript list 
Right parenthesis 
Statement terminating semicolon 

9. PSEUDO-CODE PHASE TEMPORARY RESULT 
DESCRIPTORS (TMPD) 

Temporary Description Stack 

All information on temporary results is 
contained in this stack. Each item in the 
stack consists of 10 bytes. A maximum of 
200 items is allowed. 

Byte 
Number 

1 

2 

3-4 

5-6 

Description 
Flag 1: describes the addres
sing method contained in bytes 5 
through 10. 2 bits in this byte 
are also used during the release 
of temporary results 

Code 2 describes the radix, 
scale, mode, string type etc. 
of the temporary result. The 
format of this byte is identical 
to the similar byte in the dic
tionary and the DED used by the 
Library subroutines (see -Data 
Byte" in this section). 

P,Q: describes the precision 
and scaling of arithmetic type 
results 

BASE in one of the following 
forms: 
1. "Reg by value" register con

taining the result - no index 
or offset is allowed. 

2. "Reg by value" register con
taining the base address of 
the result stack 

3. Offset from beginning of cur
rent temporary storage for 
results held in the temporary 
storage stack 

4. Dictionary reference which 
specifies the base address of 
the result of a subscript 
calculation 
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7-8 NDX in one of the following 
forms: 

1. Symbolic indexing register 
for BASE type 2 and 4. 

2. The number of bytes required 
in the temporary core stack 
for BASE type 1 

9-10 OFS: which is a literal offset 
to be inserted in the base 
address. When used with BASE 
type 1 the actual temporary off
set is the sum of the offsets 
and the number of bytes required 
in the stack is the sum of the 
contents of OFS and NDX 

Strings are described in the following 
ways: 

If the string is of fixed length less 
than 256 bytes, it is given storage in 
the core stack. This type of string 
has a dictionary entry if it is passed 
to a subroutine. 

If the string is of variable length or 
longer than 256 bytes, the storage is 
bought and sold when required. This 
type of string always has a dictionary 
entry. 

If the string has no dictionary entry, 
it is described by the usual CODE 
bytes, the temporary core offset in 
BASE, and the byte length in NDX. 

If the string has a dictionary entry, 
it is described by the usual CODE 
bytes and the dictionary reference IN 
BASE. The dictionary entry describes 
the location of the string which may 
be either the temporary area offset 
and size for the first type, or a BUY 
statement for the second type. 

The 'top' of the stack is indicated by 
two pointers: PSTK and LSTK. PSTK points 
to the • physical' top of the stack, which 
is the last item added. LSTK points to 
the 'logical' top of the stack, which is 
the next item to be released. The dif
ference is necessary because the temporary 
storage stack may not be released in the 
same order as the description stack. When 
an item in the description stack is 
released, the corresponding temporary 
storage may not be at the top of the stack 
storage. As the storage stack is always 
released in order, the description is 
flagged and the LSTR is reduced by 1 item. 
When the corresponding temporary core is 
released from the top of the storage 
stack, the description is completely 
removed from the 'physical' stack. 
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Temporary Descriptions in Pseudo-Code 

Descriptions are passed between pseudo
code phases using two or three TMPD tri
ples, with the following formats: 

r------T----r----r----T----' 
I TMPD iFLAGI F2 I F3 I F4 I 
~------+----~----+----~----~ 
I TMPD I F5 I F6 I 
t------+---------+---------~ 
I TMPD I F7 I I l ______ ~ ________ ~ _________ J 

1. FLAG describes the use of fields F5, 
F6, and F7. 

2. CODE contains the data byte (describ
ing type, radix, scale, mode, etc.) 

3. F3 and F4 contain: 
a. Precision and scale factor of 

coded arithmetic type data 
b. String length for coded non

adjustable strings (maximum 
length for varying strings) 

c. Picture dictionary reference for 
data with picture 

r-------T-----T---------------------------, 
IBit I I I 
INumber IValuel Meaning I 
~-------t-----+---------------------------1 
10 and 11 00 I F5 contains a dictionary I 
I I I reference I 
I I 11 I F5 contains a temporary I 
I I I workspace offset I 
I I 01 I F5 contains symbolic reg- I 
I I I ister with address of item, 
, I 10 I FS contains register with I 
I I I value of item I 
12 ,0 I F6 does not contain index 1 
I I I register 1 
1 I 1 I F6 contains index registeri 
13 I 0 I Two TMPD triples are used I 
I I 1 I Three TMPD triples are I 
I I I used, and F7 contains an I 
I I I offset I 
14 I 0 I Normal setting. String I 
1 I I utility STRUT2 drops sym- I 
I I , bolic register in F5 if I 
I I , used for input , 
I I 1 ,String utility STRUT2 does I 
I I I not drop symbolic register I 
15 I 0 I Normal setting I 
I I 1 I Result of an invocation ofl 
, , I SUBSTR or REPEAT I 
16 I 0 I No SELL is required , 
1 I 1 I User of this description I 
I I I must SELL dictionary I 
I 1 I reference in F5. Set by 1 
I I I string utilities for I 
I I I adjustable string result I 
17 I 0 I F6 does not contain a die-I 
1 I I tionary reference I 
I I 1 'F6 contains a dictionary I 
I I I reference I L-______ ~ ____ ~ ___________________________ J 



r-----T-----------T-----------·r----------T--------·--------------------------------------, 
I I I \Whether F7\ \ 
IFLAG I F5 I F6 I applicablel Comments I 
t-----f-----------f--------·---- t-----·------t-----------·-------------------------------------~ 
\X'OO'tDictionary I I Yes I I 
i \ reference I \ I I 
i X· 02 'I Dictionary I I No I STRUT2 output -- must SELL dictionary ref. I 
I I reference I I I I 
IX' 04 • I Dictionary I \ No I REPEAT function result. I 
I I reference I I I I 
\X'OS'\Dictionary \Dictionary \ No ISUBSTR function result. I 
I I reference:1 I reference 2 I I I 
\X'20'IDictionary IIndex I Yes (Arithmetic subscript, or SDV for varying I 
I I reference I register I I string subscript. I 
IX'41'Isymbolic IDictionary I Yes INon-adjustable fixed string subscript, with I 
I I register I reference I IDROP in STRUT2. I 
IX'49'\symbolic IDictionary I Yes INon-adjustable fixed string subscript, without I 
I I register \ reference I \DROP in STRUT2. I 
\X'80'\Register I I No lItem in register -- F7 cannot exist. I 
IX'CO' IWorkspace I I Yes I I 
I loHset I I I I 
IX'C1' IWorkspace IDictionary I Yes ISDV for adjustable fixed string subscript. I 
I loffset I reference I I I 
IX'CS t IWorkspace I Dictionary I No I SUBSTR pseudo-variable result. I 
I loffset Ireference I I I t _____ i ___________ i ___________ i-_________ i _____________ ---------------------------------~ 

I Notes 1. Since F6 cannot be used for both an index register and a dictionary I 
1----- reference, bits 2 and 7 of the FLAG byte cannot both be 1. I 
I 2. Many other bit configurations in the FLAG byte are meaningful and could I 
I be used for futUrE' appLications. I 1.-_______________________________________________________________________________________ -1 

Figure 14. Temporary Descript~ions .in Pseudo-Code -- Use of TMPD Triple Fields F5 and F6 

4. F5 and F6 are at present used as shown 
in Figure 14. 

5. F7 can be used by adding X'10' to the 
FLAG byte in all cases which give a 
meaningful result (see F:_gure 114). 

10. LIBRARY CALLING SEQUENCE:~ 

Internal library routines are used for such 
things as data type conversioll, where there 
is no explicit reference to the routine in 
the PL/I source program. The arguments are 
handed to the routines in registers. In 
pseudo-code form, assigned reqisters are 
used, and special markers, IPRM and IPRM' 
are used to indicate the calling sequence 
to the register allocator pha:3e. Internal 
library calls appear in pseud,=>-code as: 

IPRM 
L 
L 

L 
BALR 
IPRM' 

1, (ARGUMENTl) 
2, (ARGUMENT2) 

15,IHE----(Rout.ine Name) 
14,15 

The second byte of the IPRM item is used 
as a flag byte. The settings are as 
follows: 

Bit 0 

Bit 1 

Bit 2 

Must be zero 

END, or RETURN statement not 
in BEGIN block calling 
sequence 

END statement calling 
sequence 

External library routines calls corres
pond to explicit references to functions or 
I/O statements in the PL/I source program. 
The arguments to the routines are placed in 
workspace, and register 1 is set to point 
to the first argument. For pseudo-code 
form the calling sequence is preceded by an 
EPRM marker and followed by an EPRM' mark
er. Thus, the library calling sequence 
appears as: 

MVC WSP(N), (ARGUMENT1) 

EPRM 
L 
BALR 
EPRM' 
LA 

1,WSP 
15. IHE----- <Routine Name) 
lI~r 15 

1,WSP 

The second byte of the EPRM is used as a 
flag byte. The setting is as follows: 

Bit 0 A calling sequence to a PLiI 
procedure 

Section 14: Data Area Layouts 409 





DESCRIPTIONS OF TERMS AND ABBREVIATIONS 
USED IN TEXT DURING A COMPILATION 

The table in this Appendix gives first, the 
term or abbreviation; second, the phase in 
which the term is used; and third, a brief 
description of the meaning of the term or 
abbreviation. The key to the code used is: 

R 
PS 
T 

After the Read-In I'hase 
During the Pseudo-Code Phase 
A triple or translator input 
code byte 

Term or 
Abbreviation 
A 

Used In 
Phase 
R,T 

Description 
CharactE~r string for
mat item 

ABS 

ABS' 

ADI 

ADR 

ADV 

ALIGN 

ALLOCATE 

PS 

PS 

PS 

PS 

IndicatE~s the start 
of absolute code 
(Section 4, Text For
mats in Absolute 
Code> 

Indicates the end of 
absolub~ code 

Addressing instruc
tion (ul,ed between 
phases RA and RF) 

The two byte operand 
contain::; a reg ister 
for use by final 
assembly f or addres
sing branch destina
tions b,=yond 4096 
bytes from the pro
gram base 

PS Used in 2nd file 
assignment statements 
to indicate that the 
expression has been 
calculated and that 
the following code is 
only concerned with 
assignment to the 
variable, or its dope 
vector, which is the 
subject of the second 
file statement 

PS Indicates that 4 byte 
alignment is required 
in the code at this 
point 

R, T, PS ReplacE-s the keyword 
ALLOCATE 
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APRM PS 

ARCO T,PS 

AREA R 

ARGUMENT MARK R 

ARRAY CROSS 
SECTION 

ASSIGN 

R,T 

R,T 

ASSIGN BYNAME R 

ATTRIBUTES R,T 

AUTOMATIC R 

B R,T 

BACKWARDS R 

BASED R 

BEGIN· T,PS 

BGPE PS 

BGNP PS 

Indicates the library 
calling sequence for 
VDA or controlled 
storage 

Provides space to 
allow insertion of 
argument conversion 
triple 

Replaces keyword AREA 

Marker used by phases 
GK and GP to indicate 
he start of a func
tion argument 

Replaces the PL/I ••• 
used to specify an 
array cross section 

Marker which precedes 
an aSSignment 
statement 

Precedes an assign
ment statement with 
the BY NAME option 

Marker which precedes 
a dictionary entry 
containing the attri
butes which have been 
specified on an OPEN 
or CLOSE statement 

Replaces the keyword 
AUTOMATIC 

Bit string format 
item 

Replaces keyword BAC
KWARDS BEGIN 

Replaces keyword 
BASED 

Triple Which ter
minates the BEGIN 
block triples 

Indicates the end of 
the complete prologue 
for a begin block 

Indicates the start 
of code for a BEGIN 
block with no 
prologue 
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BGNP' PS 

BIT ATTRIBUTE R 

BIT CONST 

BINARY 

BLBS 

BLBS' 

BUFFERED 

BUILTIN 

BUY 

BUY 
ASSIGNMENT 

BUYB 

R 

R 

PS 

PS 

R 

R 

T,PS 

T 

T 

BUY CHAMELEON T 

BUYS T,PS 
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Indicates the end of 
code for a begin 
block with no 
prologue 

Replaces the keyword 
BIT 

Marker preceding a 
BIT string constant 

Replaces the keyword 
BINARY 

Indicates the start 
of the prologue for a 
BEGIN block 

Indicates the end of 
the prologue for a 
BEGIN block 

Replaces keyword 
BUFFERED 

Replaces the keyword 
BUILTIN 

Code byte or triple 
which indicates that 
a te~porary variable 
is required 

Triple which indi
cates assignment to a 
temporary variable, 
and which implies 
that the workspace 
for the temporary 
variable must be 
obtained before the 
assignment 

Triple or code byte 
which indi cates that 
a scalar temporary is 
required for an 
aggregate argument to 
a generic scalar 
built in function 

Marker which indi
cates that workspace 
is required for a 
temporary variable of 
chameleon data type 
i.e. the data type 
is taken from the 
expression assigned 
to the variable 

Code byte or triple 
which indicates that 
a temporary variable 
is required, and that 
initialization code 
exists between this 

BY 

BY' 

BY NAME 

C 

C· 

CALL 

CALL' 

CELL 

CHAR 
ATTRIBUTE 

R,T 

T 

R 

R,T 

T 

R,T 

T 

R 

R 

triple and the BUY 
triple 

Replaces the keyword 
BY 

'friple which indi
cates the end of a BY 
expression 

Replaces the keyword 
BY NAME 

Complex decimal for
mat item 

Triple which indi
cates the end of a C 
format item 

CALL statement marker 

Triple internal to 
phase IA which marks 
the end of a CALL 
statement 

Replaces the keyword 
CELL 

Replaces the keyword 
CHARACTER 

CHAR CONSTANT R Marker preceding a 
character string 
constant 

CHECK 

CHSM 

CL 

CLN1 

CLN2 

CLOSE 

CN 

CNVC1,--4 

R 

PS 

Replaces the keyword 
CHECK 

A special offset 
marker. Used only in 
absolute code to ind
icate that the offset 
may require changing 

R,T,PS Compiler label marker 

T Compiler label number 
triple, referred to 
once only in the cur
rent statement 

'r compiler label number 
triple, referred to 
at any point 

R,T Replaces the keyword 
CLOSE 

R,T,PS compiler statement 
nurr~er. Can precede 
compiler inserted 
statements 

PS Convert compiler 
functions 
l=Drop all registers 



COL 

COMA 

COMPLEX 

COMPILER 
ASSIGN 

COMPILER 
FUNCTION 

COMPILER 
FUNCTION' 

R,T 

T 

R 

T 

T 

T 

COMPILER T 
FUNCTION CALL 

COMPILER T 
FUNCTION CALL' 

COMPILER T 
FUNCTION COMMA 

COMPILER T 
PSEUDO-VARIABLE' 

COMPILER T 
PSEUDO-VARIABLE 

COMR T 

CONDITION R 

CONTROLLED R 

2=Drop t~arget 
register 
3=Drop source 
register 
4=Do noi: drop 
registel~ 

Replace:> the keyword 
COLUMN 

Triple indicating an 
individual subscript 
in a subscript list 

Replace3 the keyword 
COMPLEX 

Code byte or triple 
indicating assignment 

Code byte or triple 
used to indicate the 
start of a compiler 
function call argu
ment list 

Triple indicating the 
end of a compiler 
function argument 
list 

Code byte or triple 
used tc indicate the 
start cf a compiler 
fUncticn call argu
ment list 

Triple indicating the 
end of a compiler 
fUnction call argu
ment list 

Triple used to indi
cate the argument of 
compiler function, or 
Pseudo-Variable 

Triple indicating the 
end of a compiler 
pseudo-·variable argu
ment l3.st 

Code byte or triple 
us ed to indicate the 
start of a compiler 
pseudo-·variable argu
ment LLst 

Triple indicating an 
individual subscript 
held in a register 

Replac\:!s the keyword 
CONDITWN 

Replaces the keyword 
CONTRO:LLED 

CONTROL 
VARIABLE 

CONVERSION 

COpy 

CONTROL 
VARIABLE' 

R,T 

R 

R,T 

T 

DATA R,T 

DATA' T 

DATA LIST DO R 

OCF2 

DECIMAL 

DECLARE 

DEFINED 

DEFINED 
SUBSCRIPT 

DELAY 

DELETE 

DICTIONARY 
REFERENCE 

DIRECT 

DISPIAY 

00 

PS 

R 

R 

R 

T 

R,T 

R,T 

T 

R 

R 

R,T 

Marker which indi
cates the control 
variable of a DO loop 

Replaces the keyword 
CONVERSION 

Replaces the keyword 
COpy 

Triple which indi
cates the end of a 
control variable 
expression 

Replaces the keyword 
DATA 

Triple indicating the 
end of a data 
directed I/O list 

Replaces the keyword 
DO in an iterative 
clause in a data l.ist 

Causes output of 
'ERROR STOP' and the 
four bytes following 
in the pseudo-code 
item 

Replaces the keyword 
DECIMAL 

Replaces the keyword 
DECLARE 

Replaces the keyword 
DEFINED 

Marker which precedes 
the parenthesized 
iSUB subscript list 
of a defined array 

Replaces the keyword 
DEIAY 

Replaces the keyword 
DELETE 

Marker indicating 
that the following 
two bytes contain a 
symbolic dictionary 
reference 

Replaces the keyword 
DIRECT 

Replaces the keyword 
DISPLAY 

Replaces the keyword 
DO, in a non
iterative DO group 
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DO EQUALS 

DRaB 

DROP 

DROP 

DRPL 

E 

EDIT 

EDIT' 

EIO 

ELSE 

END 

END BLOCK 

END DO 

ENDFILE 

END ITDO 
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R,T 

PS 

T 

PS 

PS 

R,T 

R,T 

T 

T 

R,T 

R,T 

R,T, 

R,T 

R 

R,T 

Marker which replaces 
the PL/I'=' in the 
iterative DO state
ment (DO 1= ) 

Indicates to the reg
ister allocation 
phases that a base 
register used for 
addressing a con
trolled variable 
should be dropped 

Triple used in opti
mization indicating 
the drop of an index 
register 

Indicates that a sym
bolic or assigned 
register in the 
operand field of the 
instruction is no 
longer required 

Indicates the end of 
the use of a list of 
symbolic registers 
which have appeared 
in an USSL item 

Floating decimal for
mat item 

Replaces the keyword 
EDIT 

Triple indicating the 
end of an edit 
directed I/O list 

Code byte or triple 
which indicates the 
end of an I/O 
statement 

Replaces the keyword 
ELSE 

Replaces the END key
word at the end of a 
BEGIN or PROCEDURE 
block 

Indicates the end of 
a text block 

Replaces the END key
word at the end of a 
non-iterative DO 
group 

Replaces the keyword 
ENDFILE 

Replaces the END key
word at the end of an 
iterative DO loop 

END LIST l-"illRK R Marker used by phases 
GK and GP to indicate 
the end of a function 
argument list 

END PROG R,T,PS Marks the end of 
program 

END PROGRAN2 T,PS Triple which marks 
the end of the second 
file text i.e. pro
logue initialization 
text, which is placed 
after the source pro
gram text 

ENTRY R Replaces the keyword 
ENTRY 

EPRM PS Indicates the start 
of an external 
library calling 
sequence (Section 4) 

EPRM' PS Indicates the end of 
an external library 
calling sequence 

EQU PS Indicates that the 
two byte operand 
field contains a 
label. The label is 
considered to be 
attached to the fol
lowing pseudo-code 
item 

EQU' 

ERROR 

ERROR 

ERROR 

EVENT 

EXCLUSIVE 

EXIT 

EXTERNAL 

PS 

R 

T 

PS 

R,T 

R 

R,T 

R 

As for EQU, but indi
cates that control 
may enter from a dif
ferent statement. 

Replaces the keyword 
ERROR 

Code byte or triple 
which marks the pOSi
tion of an erroneous 
source statement 
which has been 
deleted 

Indicates the pres
ence of a source pro
gram error 

Replaces the keyword 
EVENT 

Replaces keyword 
EXCLUSIVE 

Replaces the keyword 
EXIT 

Replaces the keyword 
EXTERNAL 



F 

F' 

F COMMA 

FILE 

FILE' 

FINISH 

FIXED 

FIX BINARY 
IMAGINARY 

FIX BINARY 
REAL 

FIX DECIMAL 
IMAGINARY 

FIX DECIMAL 
REAL 

R,T 

T 

T 

R,T 

T 

R 

R 

R 

R 

R 

R 

FIXED R 
OVERFLOW 

FLOAT R 

FLOAT BINARY R 
IMAGINARY 

FLOAT BINARY R 
REAL 

FLOAT DECIMAL R 
IMAGINARY 

FLOAT DECIMAL R 
REAL 

FORMAT R,T 

FORMAT' T 

Fixed decimal format 
item 

Triple which indi
cates the end of an F 
format j_ tern 

Triple used to indic
ate the arguments of 
a funct;con- or pseudo 
variable 

Replace:3 the keyword 
FILE 

Triple indicating the 
end of a file list 

Replaces keyword 
FINISH 

Replaces the keyword 
FIXED 

Marker which precedes 
a fixed binary 
imaginary constant 

Marker which precedes 
a fixed binary real 
constant 

Marker which precedes 
a fixed decimal 
irnaginc.ry constant 

Marker which precedes 
a fixed decimal real 
constant. 

ReplacE:s keywords 
FIXED OVERFLOW 

Replaces the keyword 
FLOKf 

Marker which precedes 
a floa-I: binary 
imaginary constant 

Marker which precedes 
a floa;: binary real 
constant 

Marker which precedes 
a floa-;: decimal 
imaginary constant 

Marker which precedes 
a floa-t decimal real 
constant 

Replaces the keyword 
FORMAT 

Triple which marks 
the end of a remote 
format statement 

FORMAT LIST R,T Precedes a format 
list 

FORMAT LIST' T Triple indicating the 
end of a format list 

FREE R,T,PS Replaces the keyword 

FROM R,T 

FUNCTION T 

FUNCTION R 

GENERIC R 

GET R,T 

GOOB R,T 

GOLN T 

GOTO R,T 

IDENT R,T 

IF R,T 

IF' T 

IGN 2 •• 8 

IGNORE R,T 

IGNORE PS 

FREE 

Replaces the keyword 
FROM 

Code byte or triple 
indicating the start 
of a function argu
ment list 

Marker which precedes 
the parenthesized 
argument list (if 
present) of an entry 
name in a function 
reference or CALL 
statement 

Replaces the keyword 
GENERIC 

Replaces the keyword 
GET 

GOTO out of block 
statement marker 

Indicates a branch to 
a label number 

GOTO in block state
ment marker 

Replaces the keyword 
I DENT 

Replaces the keyword 
IF 

Triple which ter
minates an IF 
expression 

Ignore markers used 
by Final Assembly 
when code has been 
made redundant. The 
final digit indicates 
length to be ignored. 

Replaces the keyword 
IGNORE 

Pseudo-code item 
which indicates that 
the number of bytes 
appearing in the 
length count must be 
ignored 
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IN R/T 

INITIAL R 

Replaces the keyword 
IN 

Replaces the keyword 
INITIAL 

INITIAL LABEL R Marker which precedes 
elements of arrays of 
labelvariables which 
are initialized by 
being attached to 
statements 

INITVAR 

INPUT 

INST 

INTEGER 

INTERNAL 

INTO 

IPRM 

ITDO 

ITOO' 

JMP 

KEY 

KEYED 

KEYFROM 

KEYTO 
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R Replaces the keyword 
INITIAL(iteration 
factors) 

R Replaces keyword 
INPUT 

PC Defines a store 
generated by register 
allocator which may 
be deleted by phase 
TF if unused 

R Marker which precedes 
an internal binary 
integer constant 

R Replaces the keyword 
INTERNAL 

R,T Replaces the keyword 
INTO 

PS Indicates the end of 
an internal library 
calling sequence 

R,TrPS Replaces the keyword 
DO in an iterative DO 
loop 

T,PS Triple which ter
minates an iterative 
00 expression 

T Triple indicating the 
presence of pseudo
code. The number of 
bytes of pseudo-code 
is specified in the 
first operand 

RrT Replaces the keyword 
KEY 

R Replaces keyword 
KEYED 

RrT Replaces the keyword 
KEYFROM 

R,T Replaces the keyword 
KEYTO 

LABEL 

LEFT 

LIKE 

LINE 

LINESIZE 

LIST 

LIST' 

LIST MARK 

LITERAL 
CONSTANT 

LOCATE 

MAIN 

MDRP 

MULTIPLE 
ASSIGN 

MVCL 

NAME 

NEW PAGE 

NOCHECK 

NO SNAP 

R 

T 

R 

R,T 

R,T 

RrT 

T 

T 

RrT 

R,T 

R 

PC 

R,T 

PC 

R 

R 

R 

R,T 

Replaces t.he keyword 
LABEl" 

Triple indicating a 
temporary result for 
a pseudo-variable 

Replaces the keyword 
LIKE 

Replaces the keyword 
LINE 

Replaces the keyword 
LINESIZE 

Replaces the keyword 
LIST 

Triple indicating the 
end of a list 
directed I/O list 

Marker used by Phases 
GK and GP to indicate 
the start of function 
argument list 

Indicates that the 
following two bytes 
contain a fixed 
binary constant 

Replaces the keyword 
LOCATE 

Replaces keyword MAIN 

Defines a register 
which will be multip
ly dropped. Phase RA 
no-ops all DROP's for 
this register except 
the last 

Marker indicating 
multiple assignment 
(Replaces PL/I',') 

Defines a character 
move greater than 256 
bytes. This is 
expanded by phase QF 

Replaces the keyword 
NAME in the context 
of ON NAME 

Replaces the keyword 
NEW PAGE 

Replaces the keyword 
NOCHECK 

Replaces the keyword 
NOSNAP 



NOS NAP , T 

NULL R,T 

NULL-FUNCTION T 

OFFSEl' R 

OPEN R,T 

OFS T 

ON R,T 

OPTIONS R 

ON RECORD R 

OSM1 PS 

OSM2 PS 

OSM3 PS 

OUTPUT R 

OVERFLOW R 

P AR,T 

P' T 

PAGE R,T 

PAGESIZE R,T 

PASS PS 

Triple iYhich indi
cates the end of a 
NOSNAP list 

Null sta tement marker 

Enables TMPD's to be 
passed in text by 
phases LB and LG 
before the evaluation 
phase IS 

ReplacE-s the keyword 
OFFSET 

Replaces the keyword 
OPEN 

Triple indicating 
offset used in opti
mization of DO loops 

Replaces the keyword 
ON 

ReplaCeS the keyword 
OPTION,S 

Replaces the keyword 
RECORD in the context 
ON RECORD 

Indicates that the 
two byte operand 
field contains an 
index register 

Indicates that the 
two byte operand 
field contains a lit
eral cffset 

Indicates the pres
ence of a literal 
offset and an index 
regist,er 

Replaces keyword 
OUTPUT 

Replaces keyword 
OVERF1~OW 

Pictw~e format item 

Triplt~ which indi
cates the end of a P 
forma': i tern 

Picture format item 

Repla~es the keyword 
PAGES[ZE 

POINTER Assignment 

PCBS 

PeC 

PFMT 

PICTURE 

PINS 

PLBS 

PLBS' 

POINTER 

PRECISION1 

PRECISION2 

I'RINT 

PRIORI.'l'Y 

PSEUOO
VARIABLE 

PSEUDO
VARIABLE 

PSEUDO
VARIABLE' 

PS 

PS 

PS 

R 

PS 

PS 

PS 

R 

R 

R 

R 

R,T 

R 

T 

T 

Indicates the end of 
the complete prologue 
for a procedure block 

Follows a PROC or 
BEGIN marker. Used 
to carry the prefix 
change byte for the 
block. 

PICTURE format 

Replaces the keyword 
PICTURE 

Indicates the prolo
gue insertion point 

Indicates the start 
of the prologue for a 
procedure block which 
is common to all 
entry points 

Indicates the end of 
the prologue of a 
procedure block which 
is common to all 
entry points 

Replaces the keyword 
POINTER 

Indicates a precision 
which has been writ
ten in the source 
program as '(10)', 
which may be either 
fixed or float 

Indicates a precision 
which has been writ
ten in the source 
program as • (5,2)' 
which implies fixed 

Replaces keyword 
PRINT 

Replaces the keyword 
PRIORITY 

Marker which precedes 
the parenthesized 
argument list to a 
pseudo-variable 

Code byte or triple 
indicating the start 
of a pseudo-variable 
argument list 

Triple indicating the 
end of a pseudo
variable argument 
list 
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PSLD 

PROC 

PROC' 

PTCB 

PUT 

R 

READ 

REAL 

RECORD 

RECURSIVE 

REENTRANT 

REPLY 

RETURN 

REVERT 

REWRITE 

RPL 

RPL' 
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PS Indicates a pseudo
code instruction for 
use ~ the final 
assembly listing 
phase 

R,T PS Replaces the keyword 
PROCEDURB 

T.PS Triple which ter
minates the procedure 
block triples 

T Patch triple. Used 
by optimization phase 
to overwrite a triple 
in text at a point 
where code is to be 
inserted. The code 
to be inserted and 
the overwritten tri
ple are held in a 
table in text blocks 

R,T Replaces the keyword 
PUT 

R,T Remote format state
ment marker 

R,T Replaces the keyword 
READ 

R Replaces the keyword 
REAL 

R Replaces the keyword 
RECORD 

R Replaces the keyword 
RECURSIVE 

R Replaces the keyword 
REENTRANT 

R,T Replaces the keyword 
REPLY 

R,T Replaces statement 
marker 

R,T Replaces the keyword 
REVERT 

R,T Replaces the keyword 
REWRITE 

T Code byte or triple 
indicating the start 
of a format list 
replication factor 
expression 

T Triple indicating the 
end of a format list 
replication factor 
expression 

RWA 

SECONDARY 

SECOND LEVEL 
MARKER 

SELL 

SEl' 

SETS 

SEQUENTIAL 

SIGNAL 

SIZE 

SKIP 

SL 

SN 

SN2 

SN3 

PS Indication of an 
addreSSing vector for 
use by the register 
allocator when the 
number of symbolic 
registers in use 
exceeds the amount of 
work space which has 
been allocated 

R Replaces keyword 
SECONDARY 

R A code byte which 
immediately precedes 
all code bytes 
appearing in the 
second level table 

T,PS Code byte or triple 
which indicates that 
a temporary variable 
is no longer required 

R,T Replaces the keyword 
SEl' 

R Replaces the keyword 
SETS 

R Replaces the keyword 
SEQUENTIAL 

R,T Replaces the keyword 
SIGNAL 

R Replaces the keyword 
SIZE 

R,T Replaces the keyword 
SKIP 

R,T,PS Statement label mark
er. Precedes all 
labelled statements 

R,T,PS Statement number 
marker. Precedes all 
unlabelled statements 

R,T,PS Marker which precedes 
a second file state
ment (see Section 4) 

PS Indicates the start 
of a second file 
statement which is 
concerned with 
initializing array, 
or structure, or 
string dope vectors. 
Similar to SN2 (Sec
tion 4) except that 
there is no asso
ciated entry 



SNAP' T 

STATIC R 

STERLING R 
DECIMAL REAL 

STOP R,T 

STREAM R 

STRING 

STRING' 

STRINGRANGE 

SUB 

SUBSCRIPT 

SUBSCRIPT' 

SUBSCRIPT
RANGE 

SSB' 

SSUB 

SYSTEM 

SYSTEM' 

TASK 

THEN 

R,T 

T 

R 

R 

R,T 

T 

R 

T 

T 

R,T 

T 

R,T 

R,T 

Triple which indi
cates the end of a 
snap list 

Replaces the keyword 
STATIC 

Marker which precedes 
a sterling decimal 
constant 

Replaces the keyword 
STOP 

ReplacE!s keyword 
STREAM 

Replac~es the keyword 
STRING 

Triple indicating the 
end of a string list 
used w:Lth list 
directed I/O 

Replac.2s the keyword 
STRING :~NGE 

Replaces the keyword 
SUB us;ed in iSUB 
DEFINING marker pre
ceding a BIT 

Marker which precedes 
the parenthesized 
subscript list of an 
array 

Triple indicating the 
end of a subscript 
list 

Replaces keyword SUB
SCRIPTRANGE 

supersubs prime tri
ple. Similar to 
SUBS'. Used by Opti
mization phases in 
conjur.!ction with SSUB 

SuperEubs triple. 
Similar to SUBS. 
Us ed hy Optimization 
phase8 

Replaces the keyword 
SYSTEH 

Triple which indi
cates the end of a 
systeD list 

Replaees the keyword 
TASK 

Repla.:::es the keyword 
THEN 

TITLE R,T 

TMPD T 

TO R,T 

TO' T 

TRANSMIT R 

UNBUFFERED R 

UNDEFINEDFILE R 

UNDERFLOW R 

UNLOCK R,T 

UPDATE R 

USES R 

USNG PS 

USSL PS 

VARYING R 

WHILE R,T 

WHILE' T 

WRITE R,T 

x R,T 

ZERODIVIDE R 

Replaces the keyword 
TITLE 

Triple indicating a 
temporary expression 
result 

Marker replacing TO 
in the iterative DO 
statement 

Triple which indi
cates the end of a TO 
expression 

Replaces the keyword 
TRANSMIT 

Replaces the keyword 
UNBUFFERED 

Replaces the keyword 
UNDEFINEDFILE 

Replaces keyword 
UNDERFLOW 

Replaces the keyword 
UNLOCK 

Replaces keyword 
UPDATE 

Replaces the keyword 
USES 

Indicates the pres
ence of an assigned 
register 

Indicates a list of 
symbolic registers 
which need not be 
saved on branch and 
branch and link 
instructions 

Replaces the keyword 
VARYING 

Replaces the keyword 
WHILE 

Triple which indi
cates the end of a 
WHILE expression 

Replaces the keyword 
WRITE 

Spacing format item 

Replaces the keyword 
ZERODIVIDE 
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The communications region is an area specified by the control routines (see Appendix Hl, 
and used to communicate necessary information between the various phases of the compiler. 
The communications region is resident in the first dictionary block throughout the 
compilation. 

Note: The use of the communications region during compile-time processing is described 
In Appendix F. 

The tables below give the following information for each location of the communica
tions region: name of location; offset (I.e., relative address); use (i.e., stages of 
compilation during which the location is in use); and a description of the contents. 
Certain locations are used in one capacity during part of the compilation, and then re
used in a different capacity during another part of the compilation. In these cases, one 
location will have two table entries: details of alternative usage appear in the columns 
headed Name2. Use2, etc. 

Table 2. Communications Region (Part 1 of 2) 
r--------T--------------T----------------T---------------------------------------, 
I Name I Offset (Dec.) I Use I Description I 
~--------+--------------+----------------+---------------------------------------~ 
I SAVEO I 0 I ALL PHASES I Register save area I 
I SAVEl I SAVEO+4 I ALL PHASES I Register save area I 
I SAVE2 I SAVEO+8 ETC. I ALL PHASES I Register save area I 
I I . I I I 
I I . I I I 
I I . I I I 
I SAVE15 I SAVEO+60 I ALL PHASES I Register save area I 
I ZTV I 64 I ALL PHASES I Control phase base I 
I ZTRAN1 I 68 I ALL PHASES I External to internal translate table I 
I ZTRAN2 I ZTRAN1+4 I ALL PHASES I Internal to external translate table I 
I ZNXTD I 76 I ALL PHASES I Next available dictionary location I 
i ZERRD I 80 I ALL PHASES I I 
I ZERRS I Z~RRD+4 I ALL PHASES I First locations of error chains I 
I ZERRW I ZERRD+8 I ALL PHASES I I 
i ZERRC I ZERRD+12 I ALL PHASES I I 
I ZDNXT I ZERRD+16 I ALL PHASES I I 
I ZSNXT I ZDNXT+4 I ALL PHASES I Current ends of error chains I 
I ZWNXT I ZDNXT+8 I ALL PHASES I ! 
I ZCNXT I ZDNXT+12 I ALL PHASES I I 
I ZMYNAM I 112 I ALL PHASES I Name of last phase entered I 
I I I I I 
I DICTP I 116 I ALL PHASES I I 
I ZCNCHR I 118 I ALL PHASES I Source column containing control I 
I I I i character I 
I ZPROCH I 120 I ALL PHASES I Chain of created procedures I 
I ZSTAT I 124 I ALL PHASES I Current statement number I 
I PARt I 128 I ALL PHASES I Parameter word t I 
I PAR2 I PAR1+4 ETC. I ALL PHASES I Parameter word 2 I 
I I . I I I 
I I . I I I 
I I . I I I 
I PAR8 I PAR1+28 I ALL PHASES I Parameter word 8 I 
I CORLFI' I 160 I ALL PHASES I Amount of core left .for compilation I 
! LKNAME I 164 I PHASE VE I Member name of module produced by I 
I I I I compilation I 
I ZOBSAD I 172 I ALL PHASES I Address of overflow block I 
I TERMSW I 176 I ALL PHASES I compilation terminating switch I 
I OFDNAM I 178 I ALL PHASES I I 
I SPLNAM I 180 I ALL PHASES I Name of phase in control when I 
I I I I spill file is opened I 
I ZOBNUM I 182 I ALL PHASES I Overflow block number I 
I SCNOP I 184 I ALL PHASES I Phase directory scan switch I l ________ J. ______________ J. _______________ J. _______________________________________ J 
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Table 2. Communications RE~gion (Part 2 of 2) 
r-------T-------------T----------------T---------------------------------, 
I Name I Offset (Dec.) I Use I Description I 
t--------+--------------+----------------+-------------------------------------~ 
I SCCNF I 185 I lu.L PHASES I On if in second half of compiler I 
I ZDROLF I 186 I iU.L PHASES I Overlay switch I 
I AREA I 187 I lu.L PHASES I Code word for dummy routines I 
I I I 1 (phase AD) I 
I ZM91 I 188 I ju.L PHASES I (used for Model 91 systems) I 
I PERRSW I 189 I ALL PHASES I Print error switch I 
I BERSW I 190 I ALL PHASES I *process error byte I 
I IOERSW I 191 I ALL PHASES I I/O error switch I 
I ZPAGE I 192 I;I\LL PHASES I Number of lines in page I 
I ZLINE I 194 I ALL PHASES I Number of characters in a line I 
I ZOPT I 196 I ALL PHASES I Code word of loading of optimizing I 
I I I I phas es I 
I PARMLEN I 197 I·!\LL PHASES I Length of options field in * - process I 
I I I I card I 
I MAXFON I 198 I ~ PHASES I Number of offset slots in a dictionary, 
I' I I block I 
I ZDICTSPI 200 I ~ PHASES I Useful dictionary block size I 
I ZNXTOF I 204 I ALL PHASES I Offset of next dictionary entry I 
I FONOF I 208 I ~ PHASES I Offset of offset slots in dictionary I 
I I I I block I 
I FSTDRF I 212 I ALL PHASES I Dictionary reference of last diction- I 
I I I I ary entry I 
I ERCODE I 224 I ALL PHASES' Error message codes I 
I MCSIZE I 228 I ALL PHASES I M/CSIZE this run , 
I CCCODE I 232 I ALL PHASES I Compiler option indicators I 
I I I I (see table 5 below) I 
I HDR I 236 I ALL PHASES I Address of phase directory I 
I TLR , 240 I ALL PHASES I Timer last read I 
I TRT I 244 I ALL PHASES I Total run time I 
I ARINT I 248 I ALL PHASES I Arithmetic interrupt I 
I BR2 , 252 I ALL PHASES I Second base for control phase I 
I STARTX I 256 I ALL PHASES I Start of text I 
I DICTSZ , 260 I ALL PHASES I Dictionary block size I 
I TXTSZ I 264 I ALL PHASES I Space available in text block I 
I RDSIZE I 268 I ALL PHASES I SIZE of read area I 
I INCOD I 272 I ALL PHASES I Interrupt code I 
I ARMAsK I 273 I ALL PHASES I Arithmetic error mask I 
I LOCK I 274 I ALL PHASES' Dictionary lock slot I 
I ZNXTLC , 276 I ALL PHASES I End of current text I 
I ZSHIFT I 280 I ALL PHASES I Number of bits in dictionary reference I 
I' I I offset I 
I ZMASK I 284 I ALL PHASES I Mask to remove block numbers I 
I ZMASK1 I ZMASK + 2 I ALL PHASES I Mask to remove offset I 
I ZSOR I 288 I ALL PHASES I Input record source I 
I ZMAG I 290 ,ALL PHASES I Input record margin I 
I CCCODEE I 292 I ALL PHASES I Compiler option indicators I 
I ZCOMM I 304 I ALL PHASES I I L ______ .1. _____________ .1._. _______________ .1. ________________________________ J 
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Table 3. Communications Region (Part 1 of 2) 
r------r_-----~---------------------T--------------r_----_r-------------T--------------, 
I I Dec. 1 Use I I I Use2 1 I 
I Name I Offset ~---------_.__--------~ Description IName2 t------~-----~ Description2 1 
I I i Start I End 1 I 1 Start I End 1 I 
t------t--------+----------+----------t--------------t------+------t------+--------------~ 
I ZCALLC I ZCOMM+ 0 I Read in I BCD to 1 start of CALL I I 'I 1 
I I 1 IDict.Ref·lchain I I I' I 
IZLABTBI + 41Read in IInitial Istart of label, 1 'I I 
1 I I I I chain I I I I 1 
I ZATTID I +81 I I Pointer to I ZPCOP I I' 1 
I I I I I attribute I 1 1 I I 
1 1 I 1 ltidy-up area 1 I I 1 I 
I ZALLCH 1 + 121 Read in I ALLOCATE + I Start of I I I I I 
I I , I Attribute I ALLOCATE chain I 1 1 1 I 
IZFLAG11 +16lRead in IDictionarylFlag bytes, I I I I I 
1 ZFIAG21 +171 I Imainly used' I I I I 
IZFLAG31 +181 1 Ifor optional I I I' I 
ZEIAG 4 1 +191 , 'phase I I I I , 
ZFLAG5 1 +201 1 Imarking (see I ZSYSOT I Pseudo PseudolDict. Ref. I 

I 1 1 1 Table 4 below> I I code code I SYSOUT I 
ZFLAG6 I + 211 FU I QU 1 Unaligned I 1 I I 

I I I I (see Table 4) I 1 1 I 
UNUSED I +211 I I I 1 I I 

1 TOI I I 1 I I , 
,+231 I I 1 1 1 1 

ZSCRCH 1 + 241 PD I PL 1 Address of, I , 
1 I , I scratch core I 1 I 
1 1 I Ikept across 1 I I 
1 I I phases I I I 

UNUSED, +251 I I I I 
1 TOI I I I 1 
I +271 I I I I 1 

ZHASH 1 +28 1 Dictionary I Dictionary Start of hash IZINCL IPC. lEnd IINCLUDE card 
1 , I table 1 I 1 I pointer 
I +321Not used INot used IZEQTA31Finai IAssy. IAssigned 

I I I I I I I loffset table 
IZFATTBI +361 Dictionary I Declare Start of fact- ZLCONslStrge IAlloc ILast constant 
I I I lpass 2 ored attribute ZEOCS I I lin STATIC. 
I I I I I I I End of STATIC 
IZCDIMCI +40 I Dictionary I Pre- Start constant ZSMREGITrans-IPseudolcurrent sym- I 
I 1 1 I translator 1 dimension Ilator Icode lbolic register 1 
IZ2FILEI +44 1 Dictionary I End IStart of 1 1 1 I 
I I I I I second file I 1 I I 
IZDLFSTI +48 1 Dictionary I Storage I Defined ZFSTEXIStrge lEnd IFirst external I 
I I I I allocator I storage area I alloc Iii tem I 
IZDCBLDI +521 Dictionary I Dictionary 1 Dictionary ZPRSIZIFinal IAssy. ISize of com- I 
I 1 I 1 1 build area I I piled program 1 
IZMPSTKI +561 Dictionary I Translator I Program map ZSICSZIFinal IAssy. STATIC I 
I I 1 I I stack I I INTERNAL size I 
IZUPIC 1 +60 I Dictionary I Picture IStart of IZSTALCIFinal IAssy. Storage loc- I 
I I I I processor I picture chain I I I ation counter 
IZPROC11 +641 Dictionary I End I Start of entry 1 I I 
I I I I Itype 1 chain I I I 
IZSTACHI +68 I DictionarylEnd I Start of STAT-I I I 
I I I I I IC chain (6) I I I 
IZVDIMCI +741 Dictionary I Translator I Start of vari-I I I 
I I I I I able dimension I I I 
I I I I I chain I I I 
I ZCONCHI +78 I Dictionary I ALLOCATE IStart of con- I I I 
I I I I I stan ts chain I I I 
IZDEFCHI +80lDictionarYIDictionarylchain of IZCITEMIPre lEnd IChain of CON-
I I I I Idefined items I I trans. I ITROLLED items 
IZLIKCHI +82lDictionarylDictionarylChain of LIKE IZEQMAXIPseudolEnd IMax. label 
I I I I I items I I code I 1 number I L--____ ~ _______ ~ __________ ~ __________ ~ ______________ ~ ______ ~ ______ ~ ______ ~ ______________ J 
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Table 3. Corranunications Region (Part. 2 of 2) 

r------T--------T---------------------T--------------T------T-------------T-------------, 
I I Dec. I Use I I I Use2 I ! 
I Name I Offset ~----------~---------~ Description iName2 ~-----~------IDescription2 I 
I , , start I End, I I Start 'End I I 
~------t--------+----------+----------+--------------+------+------+------+-------------~ 
IZPOLCHI +84IDictionaryIDictionary,Chain of POOL IZOS~~G,PseudoIPseudo'End of , 
I , I , I items I I code I code loptimization I 
I I I I I I I I Isymbolic reg-I 
I ! I I I I I I , isters I 
IZDCOMl IZCOMM+86 I Dictionary I Dictionary I Latest iZCOBOLI GB I JI IHead of COBOL I 
I , I , ,dict. ref. I I I ,structure I 
I I I I I I I I Ichain I 
IZDCOM2, +90lDictionarYIDictionarylFlags for dic-I , I' I 
, I I I Itionary build I , I I , 
I I , I Ii nterf ace I , I I I 
, , , I I (8 bytes) I I I I I 
IZDSA I ZCOMM+94 I PA I UD IHead of STATIC I I I I I 
I I I I I DSA chain I I I I , 
I ZCPOFF I ZCOMMI PD , UA IOffset of ! I I I I 
, I +100 I I ,first I I I I I 
I I I I Iconstants pool I I I I I 
I I I I 'within static ! I I I I 
I I I I I internal. ! I I I I 
I MACRON I ZCOMMI BW I TP I Macro reqd I I I I I 

I +336 1 I I count I I I I I 
I I ! I (halfword) I I I I I 

SOURCNI ZCOMMI CI I TP ISource reqd I I I I I 
I + 3381 I I count I 1 I I I 
I I I I (halfword) I I I 1 I 

STMNTNI ZCOMMI CI ! TP I Source stmt I I I I I 
I +340 I I I count I I i I I 
I I 1 j(halfword) I I I I I 

INSTRNI ZCOMMI TJ I TP IObject instn I I I I I 
I +3421 1 I count I I i I I 
I 1 I I (halfword) I I I I I 

BYTESNI ZCOMMI TO I TP IObject byte I I I 1 I 
I I +3441 I I count I 1 I I I 
I 1 I I I (full word) I I I I I 
~------i----_---~---__ -----~---_-_-__ -~--------------~_-----~------~------~-------------1 
INote: Bytes ZCOMM+60 to ZCOMM+332 are used internally within the Read-in phase and I 
I cannot be assumed to be zero at exit from that phase. I 
I Bytes ZCOMM+336 to ZCOM.M+344 are not available for re-use. I 
I Bytes ZCOMM+104 to ZCOMM+131 are used by the generic phase IM. They are cleared I 
1 before exit from the phase. I l ______________________________________________________________________________________ ~ 
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Table 4. Communications Region. Bit Usage in ZFLAGS 
r--------T----------T-------T----------T------------------------------------------------, 
I Byte I Offset I Bit I Bit Name I Description I 
I Name I I (Hex) I I Bits are set on, on encountering:- I 
t--------t----------t-------t----------t------------------------------------------------~ 
I ZFLAG1 I ZCOMM+16 I 80 I ZDEFFL I DEFINED attribute I 
I I I 40 I ZAWAFL I ALLOCATE statement I 
I I I 20 I ZSECFL I Second File statement I 
I I I 10 I ZDIMFL I Dimension attribute I 
I I I 08 I ZCHKFL I CHECK/NOCHECK prefix I 
I I I 04 I ZONFL ION, SIGNAL or REVERT statement I 
I I I 02 I ZSTRFL I Structure I 
I I I 01 I ZDECFL I DECLARE statement I 
I I I I I I 
I ZFLAG2 I +17 I 80 I ZLIKFL I LIKE attribute I 
I I I 40 I ZINTST I STATIC INITIAL I 
I I I 20 I ZOPCFL I OPEN/CLOSE statement I 
I I I 10 I ZGTPFL I GET/PUT statement I 
I I I 08 I ZGOTFL I GO TO statement I 
I I I 04 I ZTEPFL 1 TASK/EVENT/PRIORITY options, REPLY statement I 
1 I I 02 I ZPICFL I PICTURE attribute/format item I 
I I 01 I ZISBFL I iSUB defining I 
I I I I I 
I ZFLAG3 +18 I 80 I ZCONTG I UNALIGNED (NONSTRING) attribute I 
I I 40 I ZSETFL I SETS attribute I 
I I 20 I ZOSSFL I DELAY, DISPLAY, WAIT statement I 
I I 10 I ZARGFL I Argument list I 
I I 08 I ZINLFL I INITIAL Label I 
I I 04 I ZDIOFL I DATA directed I/O I 
I I 02 I ZRECIO I RECORD I/O I 
I I 01 I ZINTAC I AUTO/CTL initialization I 
I I I I I 
I ZFLAG4 +19/ 80 1 ZFREE I FREE statement I 
I I 40 1 STM256 I More than 256 statements I 
I 1 20 I FILEFL I Files present I 
I I 10 I I Spare I 
I 1 08 I ZPUTFL I PUT DATA I 
I 1 04 I ZGETFL I GET DATA I 
I I 02 I ZPTRFL I Pointer Qualifier I 
I I 01 I ZRODFL I STATIC DSA Entry I 
I I I I I 
I ZFLAG5 +20 I 80 I ZFTASK I TASK/EVENT/PRIORITY option on a CALL statement I 
I I 40 I ZDENFL I Set by FT I 
I I 20 I ALCSLM I ALLOCATE, with second level marker I 
I I 10 I I Spare I 
I I 08 I I Spare I 
I I 04 I I Spare I 
I I 02 I I Spare I 
I I 01 I I Spare I 
I I I I 1 
I ZFLAG6 +21 I 80 I ZUNAFL I ON for unaligned data: set by FU I 
I I 40 I I Spare I 
I I 20 I I Spare I 
I I 10 I I Spare I 
I I 08 I I Spare 1 
I I 04 I I Spare I 
I I 02 I I Spare I 
I 1 I 01 I I Spare I l ________ L __________ ~ _______ ~ __________ ~ ________________________________________________ J 
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Table 5. Communications Hegion. Bit Table 5. Communications Region. Bit 
Usage in CCCODE. (Part 1 of 2) Usage in CCCODE. (Part 2 of 2) 

r-----T----r-------------------------------, ,---T---T---------------------, 
I Byte I Bit I I I Byte I Bi t I , 
t-----+----+------------------------------~ .-----+----+----------------------------~ 
,0 I 0 'DUMP 1 wanted I I 2 I 0 ISOURCE 1 not wanted I 
I I I 0 not wanted I I I I 0 wanted I 
I I I I I I , I 
I I 1 I 1 abort has occurred I I I 1 ICHK 1 not wanted I 
I I t i I I' 0 wanted I 
, I 2 ILIST 1 not wanted I I I I , 
I I I 0 wanted I I I 2 I BCD 1 BCD input I 
I I I I I I I 0 EBCDIC input I 
I I 3 I LOAD 1 not wanted I I I I , 
I I I 0 wanted I I I 3 ISOURCE2 1 wanted I 
I I I ! I I I 0 not wanted , 
I I 4 I DECK 1 not wcmted I I I I I 
I I I 0 wantec. I I I 4 I OPT 1 wanted I 
I I I I I I I 0 not wanted I 
I I 5 !EXTREF 1 not wanted I I I I I 
I I I 0 wanted I I I 5 I 1 AE required , 
I I I I I I I I 
I I 6 IXREF 1 not wanted I I I 6 I ~ program check I 
I I I 0 wanted I I I I has occurred I 
I I I I I I I I 
I I 7 IATR 1 not wa:·)ted I I I 7 I 1 means first record I 
I I I 0 wanted I I I I has been read I 
l-----+----+-------------------------------t .-----+----+------------------------------~ 
I 1 I 0 I 1 means U-format I I 3 I 0 ISTMT ~ not wanted I 
I I I 0 means P-format I I I I 0 wanted I 
I I I records on input I I I I I 
I I I I I I 1 IMACDCK 1 not wanted I 
I I 1 I 1 if track overflow I I I I 0 wanted I 
I I I is present I I I I I 
I I I I I I 2 ICOMP 1 not wanted I 
I I 2 I severity code I I I I 0 wanted I 
I I I I I I I I 
I I 3 I severity code I I ! 3 I 1 macro J;base now I 
I I I I I I' running I 
I I 4 I severity code I I I I I 
I I I I I I 4 I 1 batch record found , 
I I 5 I Severity ':;ode I I I I 0 batch record not I 
I I I where OOOO=FLAGW I I I I found I 
I I I 000l=FLAGE I I I I , 
I I I 0010=FLAGS I I I 5 I 1 EOF record found I 
I I I I I I I 0 EOF record not foundl 
I I 6 I CHAR 48 1 not wanted I I I I I 
I I I 0 wanted I I I 6 I not used requirement, 
I I I I I I I I 
I I 7 I MACRO 1 not wanted I I I 7 I NEST 1 wanted I 
I 'I 0 wanted I I I I 0 not wanted I L _____ L ____ L _____________________________ J L-____ L ____ ~ ______________________________ J 
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APPENDIX C: COMPILER OPTIONS TABLE 

Control module IEMTAF consists of a control section. IEMAP. containing a bit string field 
of fourteen bytes in length, followed by seven fixed-point values aligned on fullword 
boundaries (see Figure 15). The first five fixed-point values give defaults for the com
piler options LINECNT, SIZE, SORMGINL (start), SORMGINR (end), and CRGCNTL (control 
column), respectively. The remaining two fixed-point values are spare and not currently 
in use. 

The SORMGINL. SORMGINR, and CRGCNTL settings of 9, 108, and 8, respectively, represent 
actual left and right margins of 1 and 100, and a carriage control column setting of O. 
However. the first 8 bytes of each line in TSS must be reserved for a header containing 
the line number. Any changes in margin settings, including CRGCNTL. should take this 
fact into account, adding 8 to each setting desired. 

Bits 0 to 2S, 28 to 46, and Sl to 53 in the string are used to specify the default 
status of the options. Bits 54 to 102 in the string specify whether an option keyword is 
to be deleted (see Figure 16). A R1" in the bit string means Ryes;" a ·Ow means "no.
The remaining bits in the string are spare bits not currently in use. Figure 17 contains 
the PL/I defaults for TSS/360. 

Note: Bits 28 through 30 are dummy settings for the syntax check option. Because the 
defaults for these options will differ depending upon the mode the user is in. the 
defaults are always set in module Fl. However, bits 28 through 30 cannot be treated as 
spare bits (due to a routine check of them by module AB during compilation) and must 
always be O. 

r---------------------------------------------------------------------------------------, 
I IEMAP CSECT I 
I I 
I r-------------------------------------------------------------i I DC B' I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' DEFAULT I 
t I I 
I DC B' I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I SWITCHES I 
I I I 
I DC B' I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' I 
I I r----------------------------------------------i 
I DC B' I 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 ' DELETE I 
I ~-----------J I 
I DC B' I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 'SWITCHES I 
I I I 
I DC B' I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' I 
I I r-------------------------------------------~ 
I DC B' I 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 • SPARE SWITCHES I I L-_____________ ~ ____________________________________________ ~ 

I I 
I LINECNT DC F"SO' I 
I I 
I SIZE DC F'999999' I 
I I 
I SORMGINL DC F'9' I 
I I 
I SORMGINR DC F'108' I 
I I 
I CRGCNTL DC F' O· I 
I DC F' O' I 
I DC F' O· I l _________________________________________________________________________________ -1 

• Figure 15. The IEMAP Control Section 
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r---T-------------------·---r------r-------------------T------r------------------, 
I Bit I Parameter I Bit I Parameter I Bit I Parameter I 
~-----+------------------.--+-----+----------------------+----+--------------------~ 
I 0 I ATR I 38 I NONEST I 75 I DELETE=SOURCE 2 I 
I 1 I NOATR I 39 I COMP I 76 I DELETE=NOSOURCE2 I 
I 2 I BCD I 40 I NOCOMP I 77 I DELETE=OPT I 
I 3 I EBCDIC I 41 I M91 I 78 I DELETE=LINECNT I 
I 4 I CHAR60 I 42 I NOM91 I 79 I DELETE=LINELNG I 
I 5 I CHAR48 I 43 I MACDCK I 80 I DELETE=SIZE I 
I 6 I DECK I 44 I NOMACDCK I 81 I DELETE=SORMGIN I 
I 7 I NODECK I 45 I EXTDIC I 82 Not used I 
I 8 I EXTREF I 46 I NOEXTDIC I 83 DELETE=STMT I 
I 9 I NOEXTREF I 47 I Not used I 84 DELETE=NOSTMT I 
I 10 I FLAGW I 48 I Not used I 85 DELETE=MACRO I 
I 11 I FLAGE I 49 I Not used I 86 DELETE=NOMACRO I 
I 12 I FLAGS I 50 I Not used I 87 DELETE=COMP I 
I 13 I LIST I 51 I DEFAULT/DELETE I 88 DELETE=NOCOMP I 
I 14 I NOLIST I I (BIT always O) I 89 DELETE=M91 I 
I 15 I LOAD I 52 I LIB=REAL I 90 DELETE=NOM91 I 
I 16 I NOLOAD I 53 I LIB=COMPLEX I 91 DELETE=PAGECTL I 
I 17 I XREF I 54 I DELETE=ATR I 92 DELETE=MACDCK I 
I 18 I NOXREF I 55 I DELETE=NOATR I 93 DELETE=NOMACDCK I 
I 19 I SOURCE I 56 I DELETE=BCD I 94 DELETE=EXTDIC I 
I 20 I NOSOURCE I 57 I DELETE=EBCDIC I 95 DELETE=NOEXTDIC I 
I 21 I SOURCE2 I 58 I DELETE=CHAR60 I 96 DELET:E=OPLIST I 
I 22 I NOSOURCE2 I 59 I DELET:E=CHAR48 I 97 DELETE=NOOPLIST I 
I 23 I OPT=O I 60 I DELETE=DECK I 98 DELETE=NEST I 
I 24 I OPT=1 I 61 I DELETE=NODECK I 99 DELETE=NONEST I 
I 25 I OPT=2 I 62 I DELETE=EXTREF I 100 DELETE=SYNCHKE I 
I 26 I Not used I 63 I DELETE=NOEXTREF I 101 DELETE=SYNCHKS I 
I 27 I Not used I 64 I DELETE=FLAGW I 102 DELETE=SYNCHKT I 
I 28 I SYNCHKE1 I 65 I DELETE=FLAGE I 103 Not used I 
I 29 I SYNCHKS1 I 66 I DELETE=FLAGS I 104 Not used I 
I 30 I SYNCHKT1 I 67 I DELETE=LIST I 105 Not used I 
I 31 I OPLIST I 68 I DELETE=NOLIST I 106 Not used I 
I 32 I NOOPLIST I 69 I DELETE=LOAD I 107 Not used I 
I 33 I STMT I 70 I DELETE=NOLOAD I 108 Not used I 
I 34 I NOSTMT I 71 I DELETE=XREF I 109 Not used I 
I 35 I MACRO I 72 I DELETE=NOXREF I 110 Not used I 
I 36 I NOMACRO I 73 I DELETE=SOURCE I 111 Not used I 
I 37 I NEST I 74 I DELETE=NOSOURCE I I I 
~-----~----------------------~-----L-----------------_--___ ~ _____ ~ ______________________ ~ 
I 1See Note on preceding page. I L __________________________ . _____________________________________________________________ J 

Figure 16. Bit Identificat.ion Table 
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r-------------------------------T--------------------, 
I I TSS I 
I Option I Default I 
~------------------------------+--------------------~ 
lFixed Values 1 I 
ILINECNT 150 I 
I SIZE 1999999 I 
ISORMGIN - left 19 I 
I SORMGIN - right 1108 I 
ICRGCNTL 18 I 
I I I 
lAlternative Options I 
\ATRINOATR I NOATR 
I BCD I EBCDIC I EBCDIC 
I CHAR601 CHAR48 I CHAR 6 0 
IDECKINODECK I NO DECK 
I EXT REF I NOEXTREF I NOEXTREF 
I FIAGW I FLAGE I FLAGS I FLAGW 
1 LIST I NOLIST I NOLIST 
I LOAD I NOLOAD I LOAD 
IXREFINOXREF I NOXREF 
I SOURCE I NOSOURCE I SOURCE 
ISOURCE21NOSOURCE2 I SOURCE 2 
IOPT=0IOPT=110PT=2 IOPT=l 
IM911NOM91 I NOM91 
I MACDCK I NOMACOCK I MACDCK 
I EXTDICI NOEXTDIC I EXTDIC 
I OPLIST I NOOPLIST IOPLIST 
ISTMTINOSTMT I NOSTMT 
I MACRO I NOMACRO I NOMACRO 
lNESTINONEST I NONEST 
I Unused I 
I COMP I NOCOMP I COMP 
ILIBRARY OPTION, REAL\,COMPLEX 1 
I SYNCHKE' SYNCHKS 1 SYNCHKT I SYNCHKS 
I I (conversational) 
I ISYNCHKT 
I I (nonconversational) 
I I 
IDeleted Options I 
IM91 I 
I NOEXTDIC I I L _______________________________ ~ ____________________ J 

Figure 17. PL/I Defaults-
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APPENDIX D: CODE PRODUCED FOR PROLOGUES AND EPILOGUES 

The mechanism of dynamic storage management is described in the publication IBM System/ 
360 Time Sharing System, PL/I Subroutine Library Program Logic Manual. 

Part of the code required to implement the storage management is generated as prologue 
and epilogue code by the compiler. This Appendix contains annotated examples of prolo
gues and epilogues for PROCEDURE, BEGIN, and ON blocks. 

PROLOGUES AND EPILOGUES 

Example in PL/I 

A:I: PROCEDURE(X,Y); 
DECLARE Y CONTROLLED; 

ON OVERFLOW C=O; 

B: BEGIN; 

END; 

AB:IJK: ENTRY(Y,Z> 

RETURN (EXPRESSION) 

END: 

A 

SIZDSA 
STATIC 

* 
* 
* 
I 

ADPRIM 

* 

BC 
DC 
DC 
DC 
DC 

STM 

* 
LR 
BAL 
MVI 

BC 
BC 
DC 
DC 
DC 
STM 

L 
LA 

15,16,(0,15) 
All (1) 

C' A' 
F' SIZE OF DSA' 
A(STATIC CONTROL 
SECTION> 
14,11,12, (13) 

10,15 
8,GETDSA(0,10) 
SWITCH (13) , X t Xl • 

15,COPRAMl(O,10) 
15,10(0,15) 
ALl (1) 

C'I' 
A(A) 
14,11,12(13) 

10, ADPRIM (0,15) 
8,IP(O,lO) 

BRANCH ROUND FOLLOWING CONSTANTS 
LENGTH OF BCD 
BCD OF ENTRY POINT 

ADDRESS OF STATIC INTERNAL CONTROL SECTION 
(ONLY COMPILED FOR EXTERNAL AND ON PROLOGUES) 

SAVE STANDARD REGISTERS IN SAVE AREA OF 
CALLER' S DSA 
SET UP FIRST PROLOGUE BASE 
CALL ROUTINE TO GET DSA 
INSERT RETURN (EXPRESSION) SWITCH 
(ONLY COMPILED IF THERE IS A RETURN (EXP) 
AND THE ENTRY LABELS HAVE DIFFERENT DATA 
ATTRIBUTES) 
BRANCH TO COPY OVER PARAMETERS 
BRANCH ROUND FOLLOWING CONSTANTS 
LENGTH OF BCD 
BCD OF ENTRY POINT 
FIRST PROLOGUE BASE ADDRESS 
SAVE STANDARD REGISTERS IN SAVE AREA OF 
CALLER' S DSA 
SET UP FIRST PROLOGUE BASE 
SET RETURN REGISTER 
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GETDSA 

* 

* 
* 

LOOP 

IP 
COPRAMl 

* 
* 
* COMMON 

* 

* 

***** 
* 
* 
* 
* 
* 

* ***** 

* 

* 
* 
* 
* 
* 

* 
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L 

L 
L 

BALR 
LR 
LA 
SR 
A 
ST 
LA 
BCT 
BCR 
MVI 
L 
ST 
L 
LA 
SR 
LH 
ST 
L 
ST 
L 

BAL 
BCR 

MVI 

BALR 
LA 

ST 

11,STATIC(0,10) 

0,SIZDSA(0,10) 
15,32, (0,11> 

14,15 
14,13 
0,7,(0,0) 
15,15 
14,0(0,11) 
14,ADVEC+4(15,13) 
15,4(0,15) 
O,LOOP(0,10) 
15,8 
SWITCH (13) ,X' X2' 
14,0(0,1> 
14,X(0,13) 
14,4(0,1> 
0,10(0,0) 
14,0 
14,0(0,14) 
14,Y(0,13) 
14,8(0,1> 
14, TARGET (0,13) 
10,A ••• A(O,11) 

8,COMMONCO,10) 
15,10 

96 (13) ,X' 80' 

10,0 
9,ADDAREA(0,13) 

9,ADVEC(0,13) 

SET UP STATIC DATA POINTER (ONLY IN 
EXTERNAL PROCEDURES AND ON PROLOGUES) 
GRO=SIZE OF DSA 
LOAD GR15 WITH ENTRY POINT OF IHESADA 
(UNLESS DSA IS IN STATIC, WHEN ENTRY POINT OF 
COMPILER'S 'GET DSA' ROUTINE WILL BE LOADED) 
CALL ROUTINE TO GET A NEW DSA 
POINT GR14 AT NEW DSA 
SET LOOPING VALUE = 7 
CLEAR INDEXING REGISTER 
BUMP GR14 BY 4096 
STORE GR14 IN ADDRESSING VECTOR 
BUMP INDEX REGISTER 

BRANCH ON RETURN REGISTER 
INSERT RETURN (EXP) SWITCH 
PICK UP FIRST ARGUMENT ADDRESS AND 
STORE IN X IN DSA 
PICK UP SECOND ARGUMENT ADDRESS 

POINT GR14 AT PSEUDO-REGISTER OFFSET OF 
ARGUMENT AND PICK IT UP 
STORE OFFSET IN Y IN DSA 
PICK UP ADDRESS OF TARGET FIELD 
AND STORE IN DSA 
LOAD GRIO FROM TRANSFER VECTOR SLOT 
FOR ENTRY POINT A IN STATIC. 
BRANCH AND LINK TO COMMON PROLOGUE 
BRANCH TO THE APPARENT ENTRY POINT 
FOR A 
SET DSA TASKING FLAG (ONLY COMPILED 
IF TASKING IN COMPILATION) 
SET UP COMMON PROLOGUE BASE 
SET GR9 TO POINT TO ADDRESSING AREA 
AT END OF DSA 
AND STORE IN ADDRESSING VECTOR. 

THE FOLLOWING CODE APPEARS 
ONLY IN THE CASE OF RECURSIVE PROCEDURES 

L 14,PR ••• A(12) LOAD GRI4 WITH THE CURRENT DISPLAY 
VALUE FOR A 

ST 14,92(0,13) STORE IN DISPLAY UPDATE IN DSA 
LA 14,PR ••• A(12) 
SR 14,12 GR14 = OFFSET OF DISPLAY PSEUDO-REGISTER 
ST 14,88(0,13) STORE IN DISPLAY UPDATE IN DSA 

INITIALIZE ON SLOTS (IF ANY) 
MVI 0(13),X'8F' IDENTIFY DSA. 

COPY SKELETON DOPE VECTORS (IF ANY) FROM STATIC INTERNAL 
CONTROL SECTION TO REAL DOPE VECTORS IN DSA. (THERE IS ALWAYS A 
SKELETON FOR A REAL DOPE VECTOR), AND RELOCATE THE ADDRESSES WITH THE 
ADDRESS OF THE DSA FOR THOSE DOPE VECTORS REFERRING TO VARIABLES 
IN THE DSA. 

FOR EACH VDA (VARIABLE DATA AREA) REQUIRED BY THE 



* 
* 

VDAI 

* 

PROCEDURE THE CODE BETWEEN THE lABELS VDAI AND VDA2 IS 
GENERATED 

SR 
SR 

7,7 
0,0 

CLEAR STORAGE ACCUMULATOR ACI 
CLEAR SECONDARY DOPE VECTOR STORAGE 
ACCUMULATOR AC2 

* FOR EACH VARIlillLE IN THE VDA, THE FOLLOWING CODE IS 
* GENERATED (BETWEEN lABELS VARl AND VAR2). 

VAR1 EVALUATE EXTENT EXPRESSIONS (DIMENSIONS AND STRING LENGTHS) AND 
* STORE RESULTS IN DOPE VECTOR IN DSA. 
* ALIGN ACCUMULATOR ACl ON CORRECT BOUNDARY FOR VARIABLE 
* BUMP ACCUMULATOR AC:;: BY SIZE OF SECONDARY DOPE VECTOR (IF VARIABLE 
* IS DIMENSIONED AND VARYING). 
* RELOCATE ADDRESS IN VARIABLES DOPE VECTOR RELATIVE TO STARr OF 
* VDA. 
VAR2 BUMP ACCUMULATOR ACl BY SIZE OF STORAGE REQUIRED FOR VARIABLE 

AR 0, 7 ADD AC1 AND AC2 
L 15,36 (0,11> LOAD GR15 WITH ENTRY POINT IHESADB 
BALR 14,15 GET VDA 
LA 1,8(0,1) B~MP VDA POINTER PAST FLAG AND CHAIN SLOTS 
AR 7,1 POINT GR7 AT FIRST SECONDARY DOPE VECTOR. 
L 14, DV •• VAR (0, t3) FOR EACH VARIABLE IN REGION, RELOCATE 
AR 14,1 ADDRESS IN roPE VECTOR. 
ST 14,DV •• VARCO,:_3) 

* FOR EACH DIMENSIONED VARYING ITEM IN REGION, INITIALIZE 
VDA2 SECONDARY DOPE VECTORS. 

LA 10,PROCBASE SET UP PROCEDURE BASE 
CODE (IF ANY) TO SET UP SOME ADDRESSING MECHANISMS 
IN E 
ADVANCE FOR USE IN PROCEDURE 

BCR 15,8 RETURN FROM COMMON PROLOGUE. 
CNOP 0,4 

AB BC 15,8(0,15) BRANCH ROUND BCD OF ENTRY POINT 
DC AL1C2} 
DC CIAB' 
STM 14,11,12(13) SAVE REGISTERS IN CALLER'S SAVE AREA 
L 10,PROBASCO,lS) SET UP FIRST PROLOGUE BASE 
BAL 8,GETDSA(10) BRANCH AND LINK TO GET DSA AND TO SET 

* UP ADDRESSING VECTOR 
MVI SWITCH (13) ,X' X3' SET UP RETURN (EXP) SWITCH IF THERE IS 

* RETURN (EXP) AND DATA ATTRIBUTES OF 
* ENTRY LABELS DIFFER 

BC 15,COPRAM2(0, Il) BRANCH TO COPY OVER PARAMETERS 
IJI< BC 15,12(0,15) BRANCH ROUND FOLLOWING CONSTANTS 

DC ALl (3) LENGTH OF BCD 
DC C'IJK' BCD OF ENTRY POINT 

PROBAS DC A(A) FIRST PROLOGUE BASE 
STM 14,11,12(13) SAVE REGISTERS IN CALLER'S SAVE AREA 
L 10 , PROBAS CO, 1!i) SET UP FIRST PROLOGUE BASE 
HAL 8, GETDSA( 0,10] BRANCH TO GET DSA AND SET UP 

* ADDRESSING VECTOR 
MVI SWITCH (13) ,X' X4' SET RETURN (EXP) SWITCH 

COPRAM2 L 14,0(0,1) PICK UP FIRST ARGUMENT ADDRESS 
LA 0,10(0,0) 
SR 14,0 
LH 14,0(0,14) PICK UP PSEUDO-REGISTER OFFSET OF 
ST 14,Y(O,13) ARGUMENT AND STORE IN DSA. 
L 14,4(O,l} PICK UP ADDRESS OF SECOND ARGUMENT 
ST 14,Z{O,13) AND STORE IN Z 
L 14,8(0,1) PICK UP ADDRESS OF TARGET FIELD 
ST 14,TARGET(0,13) AND STORE IN DSA 
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L lO,A ..• A<O,1l) 

BAL 8,COMMON(0,10) 
BC 15,AE ••• AB(O,10) 

LOAD GR10 WITH ADDRESS OF FIRST BY'.rE 
OF PROCEDURE 
BRANCH AND LINK TO 
BRANCH TO APP ARENT 

COMMON PROLOGUE 
ENTRY POINT AB 

THIS IS THE APPARENT ENTRY POINT OF A. 

THE FOLLOWING IS AN ON BLOCK PROLOGUE WHICH IS COMPILED FOR ALL 
ON BLOCKS EXCEPT IF BLOCK SPECIFIES SYSTEM 

STM 
LR 

14,11,12(13) 
10,15 

L 11,STATIC(0,10) 
L 15,32(0,11) 
L O,SIZDSA(O,lO} 
BALR 14,15 
LR 111,13 
LA 0,7(0,0) 
SR 15,15 
A 14 , 0 ( 0 , 11> 
ST 14,ADVEC+4(15,13) 
LA 15,4(0,15) 
BCT O,LOOP(O,10} 
BC 15,COMMON(0,10) 
DC F'SIZE OF DSA' 

SAVE REGISTERS 
SET PROLOGUE BASE 

SET UP STATIC INTERNAL DATA POINTER 
LOAD GR15 WITH ADDRESS OF IHESADA 
LOAD GRO WITH SIZE OF DSA 
CALL IHESADA TO GET A DSA 

SET UP ADDRESSING VECTOR IN 
DSA 

BRANCH TO INITIALIZE DSA 

DC A(STATIC INTERNAL CONTROL SECTION) 
BALR 10,0 
CODE IS GENERATED HERE FOLLOWING SAME PATTERN 
A BEGIN PROLOGUE (SEE BELOW) COMMON SECTION. 

AS FOR 

LA 10,ONSTART 

EPILOGUE FOR AN ON BLOCK 
L 15,IHESAFA{O,11) 
BALR 14,15 

LOAD GR15 WITH ENTRY POINT TO EPILOGUE 
ROUTINE AND BRANCH AND LINK TO IT 

PROLOGUE FOR A BEGIN BLOCK 
LA 
BALR 
CNOP 
STM 
BALR 
L 
L 
BALR 
LR 
LA 
SR 
A 
ST 
LA 
BCT 
BC 
DC 
LA 
ST 

14,BEND 
15,0 
0,4 
14,11,12(13) 
9,0 
15,32(0,1l> 
0,SIZDSA(0,9) 
14,15 
14,13 
O,7(O,O} 
15,15 
14,0 (0 Ill> 
14, ADVEC+4 (15.13) 
15,4(0,15) 
o , LOOP ( 0, 9) 
15,COMMON(0,9) 
F'SIZE OF DSA' 
9,ADDAREA(0 ,13) 
9 ,ADVEC (0,13) 

THE CODE GENERATED HERE 
EXCEPT THAT A DIFFERENT 
DSA; GR10 IS NOT RESET; 

SET UP RETURN REGISTER 
SET UP ENTRY POINT ADDRESS 

SAVE REGISTERS IN CONTAINING BLOCK'S DSA 
SET UP PROLOGUE BASE 
LOAD GR15 WITH ENTRY POINT TO IHESADA 

GET A DSA 

SET UP ADDRESSING VECTOR FOR DSA 

SET GRG TO POINT TO ADDRESSING AREA 
AT END OF DSA AND STORE IN ADDRESSING 
VECTOR 

IS THE SAME AS THAT FOR A PROCEDURE PROLOGUE 
CODE BYTE IS MOVED TO THE FIRST BYTE OF THE 
AND THE BCR 15,8 IS NOT GENERATED. 



EPILOGUE OF A BEGIN BLOCK 
L lS,IHESAFA 
BALR 14,15 

LOAD GR15 WrrH ENTRY POINT OF 
EPlLOGUING ROUTINE AND CALL IT 

BEND 

* 
* 
* 
* 
* 
* 
* 

RETURN (EXP) STATEMENT EXAMINES THE LOCATION 'SWITCH' IN THE DSA 
SET BY THE PROLOGUE TO DETERMINE THE CONVERSION REQUIRED ON 
THE EXPRESSION. IT rHEN ASSIGNS THE CONVERTED EXPRESSION TO 
THE TARGET FIELD FOR WHICH THE LOCATION • TARGET , • IN THE DSA, 
POINTS TO EITHER ITS DOPE VECTOR (IN THE CASE OF A STRING) 
OR THE STORAGE. ROUTINE IHESAFA IS THEN INVOKED. 
END STATEMENT (WHICH IS THE SAME AS A RETURN STATEMENT) 
L 15,IHESAFA 
BALR 14,15 

DSA OPTIMIZATION 

In compilations specifying OPT=1, if a PRO
CEDURE or BEGIN block has a DSA which 
requires less than 512 bytes of storage, 
such storage may, under certain conditions, 
be obtained from STATIC storage or from 
library workspace. To obtain a STATIC DSA, 
the block must satisfy these conditions: 

1. The block must not be re-entrant or 
recursive 

2. The block must not be nested (at any 
depth) within an ON block 

3. The block must not haVE the MAIN or 
TASK options 

A block which is ineligible for a STATIC 
DSA, and whose DSA will never be active 
when any new DSA is required, is allocated 
its DSA from library workspace. 

Each block requiring a DSA either in 
STATIC or in library workspace calls one of 
two compiled subroutines. instead of IHE
SAD, to allocate the storagE. Either or 
both subroutines, if required, are compiled 
onto the end of the program, and are pre
fixed by the comments 'STATIC PROLOGUE SUB
ROUTINE' and 'DYNAMIC PROLOGUE subroutine' 
respectively_ Entry may be made to the 
STATIC prologue subroutine C.t one of sever
al points. 

Any block using one of tt.ese prologue 
subroutines will also use a compiled Epilo
gue subroutine, which will be called for 
the END statement of the ble.ck, or for a 
RETURN statement without an expression. 
(The same Epilogue subroutine serves both 

ST 
ST 
ST 
MVI 
ST 
BR 

4,84(13) 
2, SO (13) 
2,8(13) 
76(13),X'OC' 
2,96 (13) 
14 

STATIC and library workspace DSAs.) If 
there is any core to be freed, the Epilogue 
subroutine will call IHESAFA. The Epilogue 
subroutine is also compiled onto the end of 
the program, and always immediately pre
cedes the STATIC Prologue subroutine if 
this is present. 

The address of ·t.he Dynamic Prologue sub
routine and the Epilogue subroutine are 
placed in the STATIC internal control sec
tion, at offsets 40 and 48 from the start 
respectively. Since the STATIC Prologue 
subroutine always follows the Epilogue sub
routine, which is of fixed length, a third 
address slot is not required for it. 

Listings of the Dynamic and Static Pro
logue and the Epilogue subroutines 

* DYNAMIC PROLOGUE SUBROUTINE 

* 

L 
LTR 
BC 
L 
LTR 
BC 
LR 
SR 
L 
ST 
ST 
TM 
BC 
L 
B 
ST 
L 
LA 
ST 

5,PR •• IHEQLWF(12) 
5,5 
8,90(15) 
6,PR •• IHEQINV(12) 
6,6 
4.90(15) 
13,5 
2,2 
3.PR •• IHEQSLA(12) 
13,PR •• IHEQSLA(12) 
3,4(13) 
0(3),X'80' 
1,52(15) 
3,4(3) 
36 (15) 

13,8(3) 
4,PR •• IHEQINV(12) 
4,1(4) 
4,PR •• IHEQINV(12} 

L 15,32(11) 
BR 15 

END SUBROUTINE 
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* EPILOGUE SUBROUTINE * STATIC PROLOGUE SUBROUTINE 

TM 1 (13) ,X' 80' L 4,PR •• IHEQINV(12) 
BC 8,60(15) LTR 4,4 
L 2,80(13) BC 11,86 (15) 
LTR 2,2 L 7,PR •• IHEQLWO(12) 
BC 7,60(15) MVC 80(4,3),80(7) 
C 13,PR •• IHEQSLA(12) LA 4,1(4) 
BC 7,60(15) ST 4,PR •• IHEQINV(12) 
L 13,4(13) ST 4,84(3) 
ST 13,PR •• IHEQSLA(12) MVI 76(3} ,X'OO' 
TM 0(13},X'80' ST 3,8(13) 
BC 1,50(15) LR 13,3 
L 13,4(13) L 3,PR •• IHEQSLA(12) 
B 34 (15) ST 3,4(13) 
ST 2,8(13) ST 13,PR •• IHEQSLA(12) 
LM 14,11,12(13) SR 2,2 
BR 14 ST 2,80(13) 
L 15, A •• IHESAFA ST 2,8(13) 
BR 15 ST 2,96(13) 

BR 14 

* END SUBROUTINE 

* END SUBROUTINE 
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APPENDIX E: DIAGNOSTIC MESSAGES 

Messages produced by the PL/I compiler are explained in the PL/I programmer's Guide. In 
the table below, each compile]:' message number is associated with the phase and module in 
which the corresponding messaC}e is generated. 

Message numbers are not li:3ted for PLC and ODC messages. All messages numbered 
CFBAAxxx (where xxx is a thre,e-digit number) are generated in PLC. All messages numbered 
CFBABxxx are generated in ODC. These messages are explained in IBM System/360 Time Shar-
ing system, System Messages. 

r---------------------------·-------------, r-----------------------------------------, 
I Message I IMessage I 
I Number Logical Phase Module I I Number Logical Phase Module I 
~---------------------------.-------------~ t-----------------------------------------~ 
IIEMOOOlI Read In CA I IIEMOO57I Read In CC I 
IIEMOO02I Read In CA I IIEMOO58I Read In CC I 
IIEMOOO3I Read In CA,CP I IIEMOO59I Read In CP I 
IIEMOOO4I Read In CA I IIEMOO60I Read In CP I 
IIEMOOO5I Read In CA,CL I IIEMOO61I Read In CP I 
IIEMOOO6I Read In CA I IIEMOO63I Read In CO I 
IIEMOOO7I Read In CA I IIEMOO64I Read In CC I 
IIEMOOO8I Read In CA I IIEMOO66I Read In CG I 
IIEMOOO9I Read In CA I IIEMOO67I Read In CL I 
IIEMOO10I Read In CA I IIEMOO69I Read In CG I 
IIEMOOllI Read In CA I IIEMOO70I Read In CG I 
IIEMOO12I Read In CA I IIEMOO71I Read In CG I 
IIEMOO13I Read In CA I IIEMOO72I Read In CG I 
IIEMOO14I Read In CA I IIEMOO74I Read In CG I 
IIEMOO15I Read In CA I IIEM0015I Read In CG I 
IIEMOO16I Read In CA I IIEMOO16I Read In CG I 
IIEMOOl7I Read In CA I IIEM0077 I Read In CG I 
IIEMOO18I Read In CA I IIEMOO78I Read In CG I 
IIEMOO19I Read In CA I IIEMOO80I Read In CG I 
IIEMOO20I Read In CA I IIEMOO81I Read In CG I 
IIEMOO21I Read In CA I IIEMOO82I Read In CG I 
IIEMOO22I Read In CA I lIEMOO83I Read In CG I 
IIEMOO23I Read In CA I IIEMOO84I Read In CG I 
IIEMOO24I Read In CA I IIEM0085I Read In CI I 
IIEMOO25I Read In CA I IIIEMOO86I Read In CI I 
IIEMOO26I Read In CA I IIEMOO89I Read In CI I 
IIEMOO27I Read In CA I IIEMOO90I Read In CI I 
IIEMOO28I Read In CG I IIEMOO94I Read In CI I 
IIEMOO29I Read In CA I IIEMOO95I Read In CI I 
IIEMOO31I Read In CA,CL,CT I IIEMOO96I Read In CG,CI I 
IIEMOO32I Read In CC I IIEMOO97I Read In CI I 
IIEMOO33I Read In CC I IIEMOO99I Read In CI I 
IIEMOO35I Read In CC I IIEM0100I Read In CI I 
IIEMOO37I Read In CC I IIEM0101I Read In CM I 
IIEMOO38I Read In CC I JIEM0102I Read In CI I 
IIEMOO39I Read In CC I jIEM0103I Read In CI I 
IIEMOO40I Read In CC I IIEM0104I Read In CC I 

IIIEMOO44I Read In CC I IIEM010SI Read In CC,CG I 
IIEMOO45I Read In CC I IIEM0106I Read In CI,CV I 
IIEMOO46I Read In CC I IIEM0107I Read In CI I 
IIEMOO48I Read In CG I IIEM010SI Read In CI I 
IIEMOO50I Read In CL,CP I IIEM0109I Read In CG.CI I 
IIEMOO51I Read In CL,CP I IIEMOllOI Read In CI I 
IIEMOO52I Read In CO I IIEMOlllI Read In CI I 
IIEMOO53I Read In CO I IIEM0112I Read In CI I 
IIEMOO54I Read In CO I IIEM0113I Read In CG,CM I 
IIEMOO55I Read In CP I IIEM0114I Read In CI I l _____ -' _________________________________ J l _________________________________________ J 
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r-----------------------------------------, r-----------------------------------------, I Message I I Message I 
I Number Logical Pha se Module I I Number Logical Phase Module I 
~-----------------------------------------f ~----------------------------------------~ 
IIEM0115I Read In CL I IIEM0221I Read In CT I 
IIEM0116I Read In CI I IIEM0222I Read In CT I 
I IEM0117 I Read In CM I IIEM0223I Read In CT I 
IIEM01l8I Read In CL I IIEM0224I Read In CT I 
I IEM0119 I Read In CM I IIEM0225I Read In CT I 
IIEM0120I Read In CM I IIEM0226I Read In CT I 
IIEM0121I Read In CO I IIEM0227I Read In CT I 
IIEM0122I Read In CO I IIEM0228I Read In CT I 
IIEM0123I Read In CM I IIEM0229I Read In CT I 
IIEM0124I Read In CO I IIEM0230I Read In CS,CT I 
IIEM0125I Read In CO I IIEM0231I Read In CT I 
IIEM0126I Read In CO I IIEM0232I Read In CT I 
IIEM0127I Read In CO I IIEM0233I Read In CV I 
I IEM0128 I Read In CO I IIEM0235I Read In CS I 
IIEM01291 Read In CL I IIEM02361 Read In CS I 
IIEM0130I Read In CL I IIEM0237I Read In CS I 
IIEM0131I Read In CO I IIEM0238I Read In CV I 
IIEM0132I Read In CO I IIEM0239I Read In CS I 
IIEM0134I Read In CP I IIEM0240I Read In CV I 
IIEM0135I Read In CP I IIEM0241I Read In CV I 
IIEM0136I Read In CO I IIEM0242I Read In CV I 
IIEM0138I Read In CP I IIEM0243I Read In CV I 
IIEM0139I Read In CP I IIEM0244I Read In CV I 
IIEM0140I Read In CO I IIEM0245I Read In CV I 
IIEM0141I Read In CP I IIEM0247I Read In CW I 
IIEM0144I Read In CO I IIEM0254I Read In CC I 
IIEM0145I Read In CO I IIEM0255I Read In CG I 
IIEM0147I Read In CO I IIEM0510I Dictionary EH I 
IIEM0149I Read In CL,CM I IIEM0511I Dictionary EH I 
IIEM0150I Read In CL I IIEM0512I Dictionary EH I 
IIEM0151I Read In CO I IIEM0513I Dictionary EG I 
IIEM0152I Read In CO I IIEM0514I Dictionary EG I 
IIEM0153I Read In CO I IIEM0515I Dictionary EG I 
IIEM0154I Read In CA I IIEM0516I Dictionary EG I 
IIEM0158I Read In CO I IIEM0517I Dictionary EG I 
IIEM0159I Read In CO I IIEM0518I Dictionary EG I 
IIEM0163I Read In CT I IIEM0519I Dictionary EG I 
IIEM0166I Read In CL I IIEM0520I Dictionary EG I 
IIEM0172I Read In CL ! IIEM0521I Dictionary EG 
IIEM0180I Read In CT I IIEM0522I Dictionary EG 
IIEM0181I Read In CL I IIEM0523I Dictionary EG 
IIEM0182I Read In CL,CS, I IIEM0524I Dictionary EH 
I CT,CV I IIEMOS25I Dictionary EI 
IIEM018SI Read In CT I IIEM0527I Dictionary EJ 
IIEM0187I Read In CT I iIEM0528I Dictionary EH 
IIEM0191I Read In CT I IIEM0529I Dictionary EI 
IIEM0193I Read In CT I IIEM0530I Dictionary EI 
IIEM0194I Read In CT I IIEM0531I Dictionary EI 
IIEM019SI Read In CT I IIEM0532I Dictionary EI 
IIEM0198I Read In CT I IIEM0533I Dictionary EI 
IIEM0202I Read In CL I IIEMOS34I Dictionary EI 
IIEM0207I Read In CG I IIEM0536I Dictionary EI 
IIEM0208I Read In CG I IIEM0537I Dictionary EI 
IIEM0209I Read In CC I IIEM0538I Dictionary EJ 
IIEM0211I Read In CL I IIEM0539I Dictionary EJ 
IIEM0212I Read In CP I IIEM0540I Dictionary EJ 
IIEM0213I Read In CP I IIEM05411 Dictionary EJ 
IIEM0214I Read In CP I IIEM0542I Dictionary EJ I 
iIEM0216I Read In CP I IIEM0543I Dictionary EL,EK,EMI 
IIEM0217I Read In CP I IIEM0544I Dictionary EL,EK,EMI 
IIEM0220I Read In CT I IIEM0545I Dictionary EL,EK,EMI L _________________________________________ J L _________________________________________ J 
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r-----------------------------------------") r-----------------------------------------, 
I Message I 
I Number Logical Phase Module I 

I Message I 
I Number Logical Phase Module I 

~---------------------------·--------------f 
IIEM05461 Dictionary EL,EK,EMI 

~--------------------------------------__1 
IlEM06291 Dictionary FV,FW I 

IIEM05471 Dictionary EL,EK,EMI IIEM06301 Dictionary FV,FW I 
IIEM05481 Dictionary EL,EK,EMI 
IIEM05491 Dictionary EL,EK,EMI 

IlEM0631l Dictionary FV,FW I 
IIEM06321 Dictionary FV,FW I 

IIEM05501 Dictionary EL, EK, EMI 
IIEM05511 Dictionary EK,EL,EMI 
IIEM05521 Dictionary EL,EK,EMI 
IIEM05531 Dictionary EL,EK,EMI 
IIEM05541 Dictionary EL.EK,EMI 
IIEM05551 Dictionary EL,EK,EMI 
IIEM05561 Dictionary EL,EK,EMI 
IIEM05571 Dictionary EL,EK,EMI 
IIEM05581 Dictionary EL,EK,EMI 

IlEM06331 Dictionary EY I 
IIEM0634l Dictionary EY I 
IIEM06361 Dictionary EY I 
IIEM06311 Dictionary EY I 
IlEM0638l Dictionary EY I 
IIEM0640l Dictionary EY I 
IIEM06411 Dictionary EY I 
I lEM0642l Dictionary EY I 
IIEM06431 Dictionary EY I 

IIEM05591 Dictionary EL,EK,EMI 
IIEM05601 Dictionary EL,EK,EMI 
IIEM0561l Dictionary EL,EK,EMI 
IIEM0562l Dictionary EK,EL,EMI 
IIEM05631 Dictionary EK,EL,EMI 
IIEM05641 Dictionary EK,EL,EMI 
IIEM05651 Dictionary EK,EL,EMI 
IIEM05661 Dictionary EK,EL,EMI 
IIEM05671 Dictionary EP I 
IIEM05681 Dictionary EP I 
IIEM05691 Dictionary EP I 
IIEM05701 Dictionary EP I 
IlEM05711 Dictionary EK I 
I lEM05721 Dictionary EL I 
IlEM05731 Dictionary EL I 
IIEM05761 Dictionary EL I 
IlEM0577l Dictionary EL I 
IIEM05781 Dictionary EL I 
IIEM05791 Dictionary EL I 
IlEM0580l Dictionary EL I 
IIEM05891 Dictionary EW I 
IIEM05901 Dictionary EW I 
I lEM05911 Dictionary EW I 
IIEM05921 Dictionary EW I 
IIEM05931 Dictionary EW I 
IIEM05941 Dictionary EW I 
IIEM05951 Dictionary EW I 
IIEM05961 Dictionary EW I 
IIEM0597I Dictionary EW I 
IIEM05981 Dictionary EW I 
IIEM0599I Dictionary EW I 
IIEM06021 Dictionary FV,FW I 
IIEM06031 Dictionary FV,FW I 
IlEM06041 Dictionary FV,FW I 
IIEM06052 Dictionary FV,FW I 
IIEM06061 Dictionary .FV ,FW I 
IlEM06071 Dictionary FV,FW I 
IIEM0608l Dictionary FV, FW I 
IIEM06091 Dictionary FV,FW I 
IIEM0610l Dictionary FV, FW I 
IIEM06111 Dictionary FV,FW I 
IlEM06121 Dictionary FV I 
IIEM06131 Dictionary FW I 
IIEM06141 Dictionary FW I 
IIEM06231 Dictionary FV ,FW I 
IIEM06241 Dictionary FV,FW I 
IIEM06251 Dictionary FV,FW I 
IIEM06261 Dictionary FV,FW I 
IIEM0628l Dictionary FV,FW I l ___________________________ . ____________ J 

IIEM06441 Dictionary EY I 
IIEM06451 Dictionary EY I 
IIEM06461 Dictionary EY I 
IIEM06471 Dictionary EY I 
IIEM0653l Dictionary FE I 
IIEM06551 Dictionary FE I 
IIEM0656l Dictionary FE I 
IIEM06571 Dictionary FE I 
IIEM06581 Dictionary FE I 
IIEM06601 Dictionary FE I 

IIIEM06611 Dictionary FE I 
IIEM06621 Dictionary FE I 
IIEM06731 Dictionary FE I 
IIEM06741 Dictionary FF I 
IIEM06751 Dictionary FF I 
IIEM06761 Dictionary FF I 
IIEM06771 Dictionary FE I 
IIEM06821 Dictionary FI I 
IIEM06831 Dictionary FI I 
IIEM06841 Dictionary FI I 
IIEM06851 Dictionary FI I 
IIEM06861 Dictionary FI I 
IIEM06871 Dictionary FI I 
IIEM0688l Dictionary FI I 
IlEM06891 Dictionary FI I 
IIEM06901 Dictionary FI I 
IIEM06911 Dictionary FI I 
IlEM06921 Dictionary FI I 
IIEM06931 Dictionary Fl I 
IIEM06941 Dictionary FI I 
IIEM06951 Dictionary FI I 
IIEM06961 Dictionary Fl I 
IIEM06911 Dictionary FI I 
IIEM06981 Dictionary FI I 
IIEM06991 Dictionary FI I 
IIEM0700l Dictionary FI I 
IIEM0701I Dictionary FI I 
IIEM07021 Dictionary FI I 
IlEM0703l Dictionary FI I 
IlEM07041 Dictionary FI I 
I lEM07051 Dictionary FI I 
IIEM07061 Dictionary Fl I 
!UEM07071 Dictionary FI I 
IIEM0715l Dictionary EJ I 
IIEM07181 Dictionary FO I 
IIEM07191 Dictionary FO I 
iIEM07201 Dictionary FO I 
I lEM07 21I Dictionary FO I 
IIEM07221 Dictionary FO I l _________________________________________ J 
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r-----------------------------------------, r-----------------------------------------, 
I Message I 
I Number Logical Phase Module I 

IMessage I 
I Number Logical Phase Module I 

~-----------------------------------------~ t-----------------------------------------i 
IIEM0723I Dictionary FO I IIEM0817I Pretranslator GU,GV I 
IIEM07241 Dictionary FO I IIEM0818I Pretranslator GU,GV I 
IIEM07251 Dictionary FO I IIEMOS19I Pretranslator GU,GV I 
IIEM07261 Dictionary FO I IIEM08201 Pretranslator GU,GV I 
IIEM0727I Dictionary FO I IIEMOS21I Pretranslator GU,GV I 
I IEM0128 I Dictionary FO I IIEM0823I Pretranslator GU,GV I 
IIEM0729I Dictionary FO I IIEMOS24I Pretranslator GU I 
IIEM0730I Dictionary FQ I IIEM0825I Pretranslator GU,GV I 
I IEM0731I Dictionary FQ I IIEM0826I Pretranslator GU,GV I 
IIEM0732I Dictionary FQ I IIEM0832I Pretranslator HF,HG I 
IIEM0733I Dictionary FQ I IIEM0833I Pretranslator HF,HG I 
IIEM07341 Dictionary FQ I IIEM0834I Pretranslator HF,HG I 
IIEM07351 Dictionary FQ I IIEM0835I Pretranslator HF,HG I 
IIEM0736I Dictionary FQ I IIEM0836I Pretranslator HF,HG I 
IIEM07371 Dictionary FQ I IIEM0837I Pretranslator HF,HG I 
IIEM0739I Dictionary FQ I IIEM0838I Pretranslator HF I 
lIEM07401 Dictionary FQ I IIEM0848I Pretranslator HF,HG I 
IIEM0141I Dictionary FQ I IIEM08491 Pretranslator HF,HG I 
IIEM0142I Dictionary FQ I IIEM0850I Pretranslator HF,HG I 
IIEM0745I Dictionary FQ I IIEM0851I Pretranslator HF,HG I 
IIEM07461 Dictionary FQ I IIEM0852I Pretranslator HF,HG I 
IIEM07471 Dictionary FQ I IIEM08531 Pretranslator HF,HG I 
IIEM07481 Dictionary FQ I IIEM0864I Pretranslator HK,HL I 
I IEM07491 Dictionary FQ I IIEM08651 Pre translator HK,HL I 
IIEM0750I Dictionary FQ I IIEM0866I Pretranslator HK,HL I 
IIEM0751I Dictionary FQ I IIEM08671 Pre translator HK,HL I 
IIEM0752I Dictionary FQ I IIEM0868I Pretranslator HK,HL I 
IIEM0754I Dictionary FQ I IIEM0869I Pretranslator HK,HL I 
IIEM07551 Dictionary FQ I IIEM0870I Pretranslator HK,HL I 
I IEM01561 Dictionary FQ I IIEM08711 Pretranslator HK,HL I 
IIEM07581 Dictionary FQ I IIEM08721 Pretranslator HK,HL I 
IIEM0759I Dictionary FQ I IIEM0873I Pretranslator HK,HL I 
IIEM0760I Dictionary FQ I IIEM0874I Pretranslator HK,HL I 
IIEM0761I Dictionary FQ I IIEM0875I Pretranslator HK,HL I 
IIEM0762I Dictionary FQ I IIEM0876I Pretranslator HK,HL I 
IIEM0769I Pretranslator GB I IIEM08171 Pretranslator HK,HL I 
IIEM0770I Pretranslator GB I IIEM0878I Pretranslator HK,HL I 
IIEM0771I Pretranslator GB I IIEM0879I Pretranslator HK,HL I 
I IEM0778 I Pretranslator GB I IIEM0880I Pretranslator HK,HL I 
IIEM0779I Pretranslator GB I IIEM0881I Pretranslator HK,HL I 
IIEM0780I Pretranslator GB I IIEM0882I Pretranslator HK I 
IIEM07811 Pretranslator GB I IIEM0896I Pretranslator HP I 
lIEM0782I Pretranslator GB I IIEM0897IPretranslator HP I 
IIEM07861 Pretranslator GK I IIEM0898I Pretranslator HP I 
IIEM07871 Pretranslator GK I IIEM0899I Pretranslator HP I 
IIEM07911 Pretranslator GK I IIEM0900I pretranslator HP I 
IIEM07921 Pretranslator GP,GQ,GR/ IIEM0901I Pretranslator HP I 
IIEM0793I Pretranslator GP,GQ,GRI IIEM0902I Pretranslator HP I 
IIEM0794I Pretranslator GP,GQ,GRI IIEM0903I Pretranslator HP I 
IIEM07951 Pretranslator GP,GQ,GRI IIEM09061 pretranslator HP I 
IIEM01961 Pretranslator GP,GQ,GRI IIEM09071 Pretranslator HP I 
IIEM07971 Pretranslator GP,GQ,GR[ IIEM10241 Translator IA I 
IIEM0798I Pretranslator GP,GQ,GRI IIEM1025I Translator IA I 
IIEM07991 Pretranslator GP,GQ,GRI IIEM1026I Translator IA I 
IIEM08001 Pretranslator GP,GQ,GRI IIEM1027I Translator IA I 
IIEM0801I Pretranslator GP,GQ,GRI IIEM1028I Translator IA I 
IIEM0802I Pretranslator GP,GQ,GRI IIEM1029I Translator IA I 
IIEM0803I Pretranslator GP,GQ,GRI lIEM1030I Translator IA I 
IIEM0804I Pretranslator GP,GQ,GRI IIEM1040I Translator 1M I 
IIEM0805I Pretranslator GP,GQ,GRI IIEMl051I Translator 1M I 
IIEM08061 Pretranslator GP,GQ,GRI IIEM10561 Translator 1M I 
IIEM08071 Pretranslator GP,GQ,GRI IIEM1057I Translator 1M I 
IIEM0816I Pretranslator GU,GV I IIEM1058I Translator 1M I L _________________________________________ J L-________________________________________ J 
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r----------------------------·-------------, r-----------------------------------------, 
,f,; .... ,..,-~""'" 

I Message I I Message I 
\ Number Logical Phase Module I I Number Logical Phase Module I r--------------------------·-------------i ~-----------------------------------------~ 
IIEMI059I Translator 1M I I1EM1612I Pseudo-code LW I 
/IEMI0601 Translator 1M I I1EMI6131 Pseudo- code LS,LT,LUI 
IIEM1061I Translator 1M I I1EMI61qI Pseudo-code LW I 
I1EM10621 Translator 1M I i1EMI615I Pseudo- code ME I 
I1EM10631 Translator 1M I IIEMl6161 Pseudo-code ME I 
IIEMI064I Translator 1M I i1EM1617I Pseudo- code ME I 
I1EMI0651 Translator 1M I I1EM16181 Pseudo-code ME I 
I1EM1066I Translator 1M I I1EM16191 Pseudo- code ME I 
I IEMI067 I Translator 1M I ,IIEM16201 Pseudo-code ME I 
IIEMI0681 Translator 1M I IIEM16221 Ps eudo- code ME,ME I 
IIEMI070I Translator 1M I IIEM1623I Pseudo-code ME 
IIEN1071I Translator 1M I iIEMI6241 Pseudo-code ME 
I1EMI0721 Translator 1M I IIEMI6251 Pseudo-code ME 
I1EM1073I Translator 1M I I1EM16261 Pseudo-code ME 
I1EMI0741 Translator 1M I i 1EMI6271 Pseudo-code ME 
IIEMlO761 Translator JD I IIEM16281 Pseudo-code ME 
IIEMI082I Translator IX I IIEMI629I Pseudo- code ME 
I1EMI0881 Aggregates JK I IIEM16301 Pseudo-code MG,MH 
IIEM10891 Aggregates JK I IIEM1631I Pseudo-code M1,MJ 
IIEMI0901 Aggregates JK I I1EM1632I Pseudo-code MI,MJ 
IIE1"1I091I Aggrega te PreprocE~ssor J1 I IIEM16331 Pseudo- code ME 
I I EMIO 92 I Aggregates JK I I1EM16341 Pseudo-code .ME 
I1EM11041 Aggregates JP I IIEMI6351 Pseudo-code ME 
I1EMll051 Aggregates JP I IIEM16361 Pseudo-code ME 
I 1EMll 061 Aggregates JP I IIEM1637I Pseudo- code ME 
IIEMll07I Aggregates JP I I1EM1638I Pseudo-code .ME 
IIEM1108I Aggregates JP I IIEMI639I Pseudo-code MF 
I IEMlll 01 Aggregates JP I I1EM1640I Pseudo-code MM,MN 
IIEM111I1 Aggregates JP I IIEM1641I Pseudo-code MM,MN 
IIEMI1121 Aggregates JP I IIEMI6421 Pseudo-code MM,MN 
I I EMI113 I Aggregates JP I IIEMI643I Pseudo-code MM,MN 
IIEMl1141 Aggregates JP I I1EMI6441 Pseudo-code MM,MN 
I1EMl115I Aggregates JP I IIEMI6451 Pseudo-code MM,MN 
IIEM11201 Aggregates JP I IIEM1648I Pseudo-code MM,MN 
IIEM1121I Aggregates JP I IIEMI649I Pseudo-code MM,MN 
IIEM11221 Aggregates JP I IIEM16501 Pseudo-code MM,MN 
IIEM1I231 Pseudo-code LD I IIEMI6511 Pseudo-code MM,MN 
IIEM11251 Pseudo-code LD I IIEM16521 Pseudo-code MM,MN 
I1EMI2001 Ps eudo- code KT I IIEMI653I Pseudo-code MM,MN 
IIEMI2I01 Do loop optimization KC I IIEMI6541 Pseudo- code MM,MN 
IIEM121U Ps eudo- code KE I IIEM1655I Pseudo-code MN 
IIEMI220I Do loop optimization KU I IIEMI6561 Pseudo- code ME 
IIEMI2231 Do loop optimization KO I IIEM1657I Pseudo-code 1"11"1 
IIEM12241 Do loop optimization KA I I1EM16581 Pseudo-code MN 
11EM1569I Pseudo-code LG-ON I IIEM16701 Pseudo-code MP 
IIEMI570I Pseudo-code LG I IIEMI671I Pseudo- code MP 
IIEMI5711 Pseudo-code LG I I1EM16801 Pseudo-code MS 
I1EM15121 Pseudo-code LG I IIEM16871 Pseudo-code MS 
IIEM1574I Pseudo-code LG I IIEMI6881 Pseudo-code MS 
IIEM15751 Pseudo-code LG I IIEM16891 Pseudo-code MS 
IIEM158S1 Ps eudo- code MD I I,IEM16921 Pseudo-code MS 
, 1EM16001 Pseudo-code LS,LT,LUI IIEM1693I Pseudo- code MS 
IIEM1601I Pseudo-code LS I IIEMI6951 Pseudo-code MA 
I1EM16021 Pseudo-code LS,LT,LUI IIEMI696I Pseudo-code MA 
IIEM16031 Pseudo-code LS,LT,LUI IIEM17501 Pseudo-code MS 
IIEM16041 Pseudo-code LS,LT,LUI IIEM17511 Pseudo-code MS 
IIEM1605I Ps eudo- code LS,LT,LUI IIEMI752I Pseudo-code NA 
IIEM16061 Pseudo-code LS,LT,LUI IIEM17531 Pseudo-code NA 
IIEMI607I Pseudo-code LS,LT.LU I IIEMI7541 Pseudo- code NA 
IIEMI60S1 Pseudo-code LS,LT,LUI IIEM17901 Pseudo-code OG,OM 
IIEMH09I Pseudo-code LS,LT,LUI IIEM17931 Pseudo-code OE 

-<".~", IIEMl6I01 Pseudo-code LW I IIEM1794I Pseudo-code OE 
IIEM1611I Pseudo-code LW I IIEM17951 Pseudo-code OE I '---------------____________________________ J l-----------______________________________ J 
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r-----------------------------------------, r-----------------------------------------, I Message I I Message I 
I Number wgical Phase Module I INumber Logical Phase Module I 
t-----------------------------------------~ t---------------------------------------~ I IEM17961 Pseudo-code OE I IIEM23521 Storage Allocation PD I 
IIEM1797I Pseudo-code OE I IIEM26501 Register Allocation RA I 
IIEM1S00I Pseudo-code as I IIEM26601 Register Allocation RD I 
I IEM180H Pseudo-code as I IIEM26611 Register Allocation RD I 
IIEM18021 Ps eudo- code as I IIEM27001 Register Allocation RF,RG,RHI 
IIEM18031 Pseudo-code as I IlEM27011 Register Allocation RF,RG,RHI 
iIEM18041 Ps eudo- code as I IIEM27021 Register Allocation RF,RG,RHI 
I IEM18051 Pseudo-code os I IIEM2703I Register Allocation RF,RG,RHI 
IIEM18061 Pseudo- code os I IIEM27041 Register Allocation RF,RG,RH I 
IlEMiS071 Pseudo- code os I IIEM27051 Register Allocation RF,RG,RHI 
IIEM180S1 Pseudo-code as I IIEM27061 Register Allocation RF,RG,RHI 
IIEM18091 Pseudo-code os I IlEM270n Regist.er Allocation RF,RG,RH\ 
\IEM18101 Pseudo-code os I !IEM270S1 Register Allocation RF,RG,RH\ 
I IEM18111 Ps eudo- code os I IIEM27091 Register Allocation RF,RG,RHI 
IIEM18121 Pseudo-code os I IIEM21101 Register Allocation RF,RG,RHI 
IIEM18131 Ps eudo- code os I \ IEM2711I Register Allocation RF,RG,RHI 
IIEM18l41 Pseudo-code as I IIEM2712I Register Allocation RF,RG,RHI 
IIEM18151 Ps eudo- code os I I IEM28171 DCB Generation GA I 
I IEM1816 I Pseudo-code NJ I IIEM28181 DCB Generation GA I 
IIEM18i7I Pseudo-code NJ I I IEM28191 DCB Generation GA I 
\ IEMla181 Pseudo-code NJ I iIEM28201 DCB Generation GA I 
\IEM18191 Pseudo-code NJ I IIEM2821I DCB Generation GA I 
I IEM18201 Pseudo-code NJ I IIEM2822I DCB Generation GA I 
I IEM18211 Pseudo-code NJ I IIEM2823I DCB Generation GA I 
IIEM18221 Pseudo-code NJ I IIEM28241 DCB Generation GA I 
IIEM18231 Pseudo-code NJ I IIEM28251 DCB Generation GA I 
IIEM1824I Pseudo-code NM I I IEM28261 DCB Generation GA I 
IIEM18251 Pseudo-code NG I IIEM2827I DCB Generation GA I 
IIEM1S261 Ps eudo- code NG I iIEM28281 DCB Generation GA I 
IIEM1827I Pseudo-code NG I IIEM2829I DCB Generation GA I 
I IEM1828 I Ps eudo- code NG I IIEM28301 DCB Generation GA I 
IIEM18291 Pseudo-code NG I IIEM2831I DCB Generation GA I 
IIEM18301 Pseudo-code NG I IIEM28321 DCB Generation GA 
IIEM1831I Pseudo-code NJ IIEM28331 Final Assembly TF 
IIEM18321 Pseudo-code NM IIEM28341 Final Assembly TF 
IIEM18331 Pseudo-code NM IIEM28351 Final Assembly TF 
IIEM18341 Pseudo-code NM IIEM2836I Final Assembly TF 
iIEM18351 Pseudo-code NM IIEM2837I Final Assembly TF 
IIEM18361 Pseudo-code NM IIEM28521 Final Assembly TJ 
IIEMIS311 Pseudo-code NM IIEM28531 Final Assembly TJ 
IIEM18381 Pseudo-code NM IIEM28541 Final Assembly TJ 
IIEM18391 Pseudo-code NM IIEM2B551 Final Assembly TJ 
IIEM18401 Pseudo-code NM IIEM28651 Final Assembly TO 
IIEMI84i1 Ps eudo- code NM IIEM28661 Final Assembly TO 
IIEM1843I Pseudo-code NM IIEM2867I Final Assembly TO 
IIEM18441 Pseudo-code NM IIEM28681 Final Assembly TO 
IIEM18~51 Pseudo-code NM IIEM28811 Final Assembly TT 
IIEMI846I Pseudo-code NM IIEM28821 Final Assembly TT 
IIEM1847I Pseudo-code NM IIEM28831 Final Assembly TT 
IIEM18481 Ps eudo- code NM IIEM28841 Final Assembly TT 
IIEM1849I Constant Conversions os IIEM28851 Final Assembly TT 
IIEM18501 Constant Conversions os IIEM28861 Final Assembly TT 
IIEM18601 Pseudo-code NU IIEM28871 .Final Assembly TT 
IIEM18611 Ps eudo- code NU IIEM28881 Final Assembl.y TT 
IIEM18621 Pseudo-code NU IIEM2897I Final Assembly UA 
IlEM18701 Ps eudo- code NU I IEM28981 Final Assembly UA 
I IEM18711 Pseudo-code NU I IEM2899I Final Assembly UC 
IIEM18721 Pseudo-code NU IIEM29001 Final Assembly UC 
(IEM18731 Pseudo-code NU IIEM29131 Final Assembly UF 
IIEM18741 Pseudo-code NO IIEM30881 Dictionary, Declare EL 
IIEM18751 Pseudo-code NV I Pass 2 
11EM23041 Storage Allocation PD IIEM3136I- Dictionary, Declare EL 
IIEM23051 Storage Allocation PD I 31491 Pass 2 l _________________________________________ J l _________________________________________ J 
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r---------------------------·-------------, r-----------------------------------------, 
I Message I IMessage I 
I Number Logical Phase Module I I Number Logical Phase Module I 
~--------------------------------------~ t-----------------------------------------~ 
I1EM3151I- Dictionary, Declare EL I IIEM38941 compiler Control AA I 
I Pass 2 I I1EM38951 compiler Control AA I 
I1EM31531- Dictionary, Declare EL I IIEM38961 compiler Control AA I 
I Pass 2 I I1EM38971 Compiler Control AA I 
I1EM31541 Dictionary, Declare EL I I1EM38981 Compiler Control AA I 
I Pass 2 I IIEM3899I Compiler Control AL I 
IIEM31561 Dictionary, Declare EL I IIEM39001 Compiler Control AB I 
I Pass 2 I IIEM3901I Compiler Control AB I 
IIEM31621 Dictionary, Declar.-e EL I IIEM39021 Compiler Control AB I 
I Pass 2 I IIEM39021 Compiler Control AB I 
IIEM3167I- Dictionary, Declar-e EL I I1EM39031 Compiler Control AB I 
I 31731 Pass 2 I I1EM39041 Compiler Control AA I 
IIEM31761- Dictionary, Declare EL I IIEM39051 Compiler Control AA I 
I 31901 Pass 2 I IIEM39061 Compiler Control AA I 
I1EM31991- Dictionary t Declare EL I I1EM3907I Compiler Control AA I 
I 32131 Pass 2 I I1EM39081 Compiler Control AA I 
IIEM32161 AB,AM I IIEM39091 Compiler Control AL I 
IIEM3217I Dictionary F1 I IIEM39101 Compiler Control AB I 
IIEM32181 Dictionary F1 I II1EM39121 Compiler Control AB I 
IIEM32191 Dictionary .F1 I 1,1EM39141 Compile-time Processor AB I 
IIEM32201 Dictionary F1 I I1EM41061 Compile-time Processor AS I 
I1EM3221I Dictionary Fl I I1EM41091 Compile-time Processor AS I 

IIIEM32221 Compiler Control AB I IIEM41121 Compile-time Processor AS I 
IIEM35841 48 Character BX I I1EM41151 Compile-time Processor AS I 
I Preprocessor I I1EM41181 Compile-time Processor AS I 
IIEM38401 Compiler Control AA I ! IEM4121I Compile-time Processor AS,BC,BGI 
IIEM38411 Compiler Control AA I IIEM41241 Compile-time Processor BC,BG I 
IIEM38421 Compiler Control AA I IIEM41301 Compile-time Processor BG I 
IIEM38431 Compiler Control AA I IIEM41331 Compile-time Processor BC I 
I1EM38441 Compiler control AA I IIEM41.341 Compile-time Processor BC I 
I1EM38451 Compiler Control AA I IIEM41361 Compile-time Processor BC I 
IIEM38461 Compiler Control AA I I1EM41391 Compile-time Processor BC I 
I Optimization KA I IIEM41421 Compile-time Processor BC I 
IIEM3847I Compiler Control AA I IIEM41431 Compile-time Processor BC I 
I1EM38481 Compiler Control AA I IIEM41481 Compile-time Processor BC I 
IIEM38491 Compiler Control AA I tIEM41501 Compile-time Processor BC I 
11EM38501 Compiler Control AA I I1EM41511 Compi le- time Processor BC I 
IIEM38511 Compiler Control AA I IIEM41521 Compile-time Processor BC I 
I1EM38521 Compiler Control AA I lIEM41531 Compile-time Processor BC I 
I1EM3853I Compiler Control AA I IIEM41541 Compile-time Processor BC I 
IIEM38551 Compiler Control AA I i IEM4157I Compile-time Processor BC I 
IIEM38561 Compiler Control AA I I1EM41601 Compi Ie-time Processor BC I 
IIEM3857I Compiler Control AA I lIEM4163I Compile- t ime Processor BC I 
11 EM38581 Compiler Control AA I IIEM41661 Compile-time Processor BC I 
I1EM38591 Compiler Control AA I IIEM4169I Compile-time Processor BC I 
IIEM38601 Compiler Control AA I jIEM41721 Compile-time Processor BC I 
I1EM38611 Compiler Control AA I IIEM41751 compile-time Processor BC I 

I IIEM3862I Compiler Control AA I IIEM41761 Compile-time Processor BC I 
I1EM38641 Compiler Control AA I IIEM41781 compile-time Processor BC I 
IIEM38651 Compiler Control AA I I1EM41841 Compile-time Processor BC I 
IIEM38661 Compiler Control AA I IIEM4187I Compile-time Processor BC I 
IIEM38721 Compiler Control AA I II.EM41881 Compile-time Processor BC I 
IIEM38731 Compiler Control AA I I1EM41901 Compile-time Processor BC I 

IIIEM38741 Compiler Control AA I i1EM41931 Compile-time Processor BC I 
I IIEM38761 Compiler Control AA I I1EM41961 Compile-time Processor BC I 

I1EM38781 Compiler Control AA I IIEM4199I Compile-time Processor BC I 
I IEM3887 I Compiler Control AA I I1EM42021 compile-time Processor BC I 
I1EM38881 Compiler Control AB I I1EM42051 Compile-time Processor BC I 
IIEM38891 Compiler Control AB I I1EM42081 Compile-time Processor BC I 
lIEM38901 Compiler Control AA I I1EM4211I Compile-time Processor BC I 
I1EM38911 Compiler Control AA I IIEM42121 Compile-time Processor BC I 
I IEM3892 I Compiler Control AA I i1EM42141 Compile-time Processor BC I 
IIEM38931 Compiler Control AA I 

L ________________________________________ -J 
L ________________________________________ -J 
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r-----------------------------------------, r-----------------------------------------, 
I Message I I Message I 
I Number Logical Pha se Module I INumber Logical Phase Module I 
t-----------------------------------------~ t-----------------------------------------~ 
IIEM42151 Compile-time Processor BC I IIEM43791 Compile-time Processor BC I 
IIEM4217I Compile-time Processor BC I IIEM43821 Compile-time Processor BC I 
IIEM42201 Compile-time Processor BC I IIEM42831 Compile-time Processor BC I 
iIEM4223I Compile-time Processor BC I IIEM4391I Compile-time Processor BC I 
IIEM42261 Compile-time Processor BC I IIEM43941 Compile-time Processor BC I 
IIEM4229I Compile-time Processor BC I IIEM4397I Compile-time Processor BC I 
IIEM42321 Compile-time Processor BC I IIEM44001 compile-time Processor BC I 
IIEM42351 compile-time Processor BC I IIEM4403I Compile-time Processor BC I 
IIEM42381 Compile-time Processor BC I IIEM4406I compile-time Processor BC I 
IIEM42411 Compile-time Processor BC IIEM4407I compile-time Processor BC I 
IIEM42441 Compile-time Processor BC IIEM44091 compile-time Processor BC I 
IIEM42471 Compile-time Processor BC IIEM44121 Compile-time Processor BC I 
IIEM42481 Compile-time Processor BC IIEM4415I Compile-time Processor BC I 
IIEM42501 Compile-time Processor BC IIEM44211 Compile-time Processor BC 
IIEM4253I Compile-time Processor BC IIEM44331 Compile-time Processor BG 
IIEM42541 Compile-time Processor BC IIEM44361 Compile-time Processor BG 
IIEM4256I Compile-time Processor BC IIEM44391 Compile-time Processor BG 
IIEM42591 Compile-time Processor BC IIEM4448I compile-time Processor BG 
IIEM42621 Compile-time Processor BC IIEM44511 Compile-time Processor BG 
IIEM42651 Compile-time Processor BC IIEM44521 Compile-time Processor BG 
I IEM4271 I Compile-time Processor BC IIEM44541 Compile-time Processor BG 
IIEM42771 Compile-time Processor BC IIEM4457I Compile-time Processor BG 
IIEM42801 Compile-time Processor BC IIEM44601 Compile-time Processor BG 
IIEM4283I Compile-time Processor BC IIEM44631 Compile-time Processor BG 
IIEM42861 Compile-time Processor BC IIEM44691 Compile-time Processor BG 
\IEM42891 Compile-time Processor BC IIEM44721 Compile-time Processor BG 
IIEM42921 Compile-time Processor BC IIEM44731 Compile-time Processor BG 
IIEM42951 Compile-time Processor BC IIEM44751 Compile-time Processor BG 
IIEM4296I Compile-time Processor BC \IEM4478I compile-time Processor BG 
IIEM4298I Compile-time Processor BC IIEM4481I compile-time Processor BG 
IIEM4299I Compile-time Processor BC IIEM44841 Compil e-time Processor BG 
IIEM4301I Compile-time Processor BC IIEM4499I Compi Ie-time Processor BG 
IIEM4304I Compile-time Processor BC IIEM45021 Compile-time Processor BG 
IIEM43071 Compile-time Processor BC IIEM4504I Compile-time Processor BG 
IIEM43101 Compile-time Processor BC IIEM4505I Compile- time Processor BG 
IIEM4313I Compile-time Processor BC IIEM45061 Compile-time Processor BG 
IIEM4319I Compile-time Processor BC IIEM45081 Compile-time Processor BG 
IIEM43221 C ompi 1 e-time Processor BC IIIEM45101 compile-time Processor BG 
IIEM43251 Compile-time Processor BC IIEM45111 C om pi Ie-time Processor BC 
IIEM4326I Compile-time Processor AV IIEM45141 Compile-time Processor BG 
IIEM4328I Compile-time Processor BC IIEM4517I Compile-time Processor BG 
IIEM43311 Compile-time Processor BC IIEM45201 Compile-time Processor BG 
IIEM43321 Compile-time Processor BC IIEM45231 Compile-time Processor BG 
IIEM4334I Compile-time Processor BC IIEM45261 Compile-time Processor AS 
IIEM4337I Compile-time Processor BC IIEM45291 Compile-time Processor BC,BG 
IIEM4340I Compile-time Processor BC IIEM45321 Compile-time Processor AS 
IIEM43431 Compile-time Processor BC IIEM45351 Compile-time Processor AS 
IIEM43461 Compile-time Processor BC IIEM4547I Compile-time Processor AV 
IIEM43491 Compile-time Processor BC IIEM45501 Compile-time Processor BG 
IIEM43521 Compile-time Processor BC IIEM45531 Compi Ie-time Processor BG 
IIEM4355I Compile-time Processor BC IIEM45591 Compile-time Processor BG 
lIEM4358I compile-time Processor BC IIEM4562I Compile-time Processor BG 
IIEM43611 Compile-time Processor BC IIEM45701 Compile-time Processor BG 
IIEM43641 compile-time Processor BC jIEM4572I Compi Ie-time Processor BG 
IIEM4367I Compile-time Processor BC IIEM45741 compile-time Processor BG 
IIEM43701 Compile-time Processor BC IIEM45761 Compile-time Processor BG 
IIEM4373I Compile-time Processor BC IIEM4578I Compile-time Processor BG 
IIEM43761 Compile-time Processor BC IIEM45801 Compile-time Processor BG l _________________________________________ l _________________________________________ J 
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This appendix describes, for the Compile
time Processor Logical Phase, the internal 
formats of text and tables, communication 
region use, system interfaces and compiler 
control interfaces. 

1. INTERNAL FORMATS OF TEXT 

The internal format of text used by the 
compile-time processor is EBCDIC. As 
source input is read into storage, non
macro text is moved directly into text 
blocks after translation to internal for
mat. Encoded compile-time st.atements and 
line numbers are also placed in text 
blocks. 

Byte 1 Byte 2 Byte 3 Byte 4 
Word r-------T---------T------.------------, 

1 1 LENGTH 1 PROC NO. 1 HASH-CHAIN-POINTER I 
~-------+---------.l.-------------------1 

2 I TYPE I VALUE/VALUE-POINI'ER I 
~-------.l.---------T------·-------------~ 

3 I FLAGS I COUNT I 
r----------------.l.------·--------------t 

4 I POINTERS/PARM-TYPES I 
~------------------------------------~ 

5 IEBCDIC NAME ------> I L _______________________ . _____________ J 

-L ...L 
I I 
r------------------------·----------·----t 

n 1------> EBCDIC NAME I 
~------------------------.-------------~ 

Format of a Dictionary Entry 

The compile-time processor UBes a set of 
chained dictionary entries. Hashing tech
niques are used to add an ibm! to the dic
tionary or to search for an entry. A 
compile-time processor dictionary item is a 
variable-length item with the following 
skeletal format: 

The fields defined in this skeleton have 
the following meaning and usage: 

LENGTH: 
The length of the EBCDIC name. If the 
item has no name (e.g., a constant) 
this field is zero. 

PROC NO.: 
The number assigned to t:he procedure 
in which the identifier was declared. 

APPENDIX F: COMPILE-TIME PROCESSOR 

Each procedure is assigned a unique 
number. The identifiers in the non
procedural text are given the proce
dure number 1. The built-in function 
SUBSTR is given the procedure number 
O. 

HASH-CHAIN-POINTER: 

TYPE: 

The dictionary address of the next 
item on this hash chain. This address 
is zero if no item follows. 

A byte which gives the attributes of 
the entry. The bits (if on) have been 
assigned the following meanings: 

Bit Meaning 
o fixed 
1 character 
2 bit 
3 entry 
4 label 
5 INCLUDE identifier 
6 iterative DO 
7 constant 

VALUE/VALUE-POINTER: 
If the item is fixed, this contains 
the value proper stored as a five
digit packed decimal number. Other
wise it contains a pointer to the 
value stored in IVBs. The definition 
of value for the various kinds of 
entries is given below. For a fixed 
macro variable, this contains the 
value. For a character variable, it 
contains a pointer to IVBs containing 
the value. For a procedure, it points 
to the text-block location of the 
code. For a label, it points to the 
text-block location of the label. If 
references to the label are found 
before the label is discovered, the 
value pointer temporarily points to a 
chain of IVBs with a description of 
every GOTO transferring to this label. 
This information is processed and dis
carded when the label is found. For 
an INCLUDE identifier, it points to 
the beginning of the included text. 

FLAGS: 
This set of bits provides additional 
information about the use of the item. 
They are used as follows: 
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Bit Meaning 
-0- special entry bit 

1 DECLARE encountered (Phase 
BC> 

2 procedure body encountered 
(Phase BC) 

3 parameter 

4 used to indicat.e a procedure 
called by Phase II scan. 

5 DECLARE encountered (Phase 
BG) 

6 unused 

7 ACTIVATE bit 

8 "in-use" bit 

9 • indirect reference" bit 

10 "undefined" bit for multiple 
declarations 

11 left-hand side (LHS bit) 

This field occupies a half-word. 

COUNT: 
For a procedure entry, this field con
tains a count of the number of param
eters for the procedure. For INCLUDE 
identifier it is zero initially, and 
subsequently contains the initial line 
number assigned to the included text. 

POINTERS/PARAM-TYPES: 

444 

For a procedure, the field contains an 
encoding of the type information for 
each formal parameter. Two bits are 
reserved for each parameter. One 
indicates fixed; the other indicates 
character. If neither bit is set, 
this indicates that the entry declara
tion did not specify attributes for 
the parameters. 

For a label, word 4 contains two poin
ters to dictionary items. One points 
to the dictionary entry for the imme
diately embracing iterative DO. The 
second half-word contains a pointer to 
the dictionary entry for the immedi
ately embracing INCLUDE. This pro
vides a method of checking the legali
ty of GOTOs. For an INCLUDE identifi
er, only the pointer to the immediate
ly embracing INCLUDE is kept. 

During Phase I, word 4 is used for 
labels and Simple variables to hold 
two pointers. These form a bi
directional chain of all labels and 
variables having the same procedure 

number which have been used but not 
defined. This information is used 
only in Phase I and can therefore be 
overlaid. 

EBCDIC NAME: 
A variable leng~h field, containing 
the EBCDIC name of the item. If the 
item has no name, this field is not 
included. 

Format of an Identifier Value Block (lVB) 

To hold character and bit string values, 
some text blocks are organised into sub
blocks of 32 bytes each. Of these 32 
bytes, 27 are used to hold values or parts 
of values. The first byte is used to hold 
a copy of the last character in the preced
ing IVB. This copy is made to facilitate 
backup. The last four bytes consist of a 
condition code of one byte followed by a 
3-byte chain pointer. A set of these sub
blocks I chained together. is used to hold a 
value. The condition byte is 27 for all 
except the last sub-block in a value. In 
this last condition code byte the first bit 
is set to 1 to indicate "end-of-value. R 

The remaining bits are a count of the sig
nificant bytes in the sub-block. There is 
a maximum of 27 significant bytes in an 
IVB. 

The chain address is used to point to 
the next sub-block in a value. The meaning 
of the chain address in the last sub-block 
in a chain depends on how the chain is 
being used. 

These small chained sub-blocks are 
referred to as "identifier value blocks," 
or rVBs. 

Text blocks are allocated to hold IVBs 
as the need arises. Those rVBs not cur
rently in use are chained together into an 
availability chain and are re-used when 
needed. 

An example of a character string value 
held in rVBs is shown. The character 
string, which starts with AB and ends with 
CD, is 28 characters long. Two IVBs are 
thus required to hold the value. The 
string AB .•• C is put into the first IVB, 
while the last character, D, is put into 
another IVB. The condition code byte of 
the first rVB is 27. The second condition 
code byte is 10000001. The first R1" indi
cates end-of-value, while 0000001 is a 
count of the significant characters in the 
IVB. 

r----------T-r-l r---------r--------T---' 
j?AB ••• C 101---->ICD///// 1100000011 ? I 
l __________ ~_~_J l _________ ~ ________ ~ ___ J 

<---28---> 1 3 <--28--> <--1--> <-3-> 



Besides holding character·-string values, 
IVBs are used in many places by the 
compile-time processor to hold information 
which must be chained from a dictionary 
entry and which is of indefinite length. 
These uses are noted elsewhere. 

Instruction Codes for the Compile-time 
processor 

compile-time statements are nandled in two 
parts. During Phase BC, each statement is 
recognized and syntax checkej. An encoded 
form of the statement is then placed into 
the current text block. During phase BG 
these encoded statements are executed by an 
interpreter. 

All expressions are encoded in postfix 
polish. A stack is used during Phase II to 
hold all operands. Conversions are done in 
Phase BG. 

Thus the expression CA+B) I IC, for 
example, is turned into 

A B + CII 

To be more explicit, it is turned into the 
instructions 

PUSH Ai 

PUSH B 

ADD; 

PUSH C; 

CONCAT 

The PUSH operator pushes its operand 
onto the phase II stack. This stack con
sists of 150 full words in scratch storage. 
The first byte of each call is a status 
byte; the last three bytes hold the value 
if the item is FIXED, a pointer if the item 
is CHARACTER or BIT, or an indirect 
reference to a dictionary entry if the 
indirect bit is on. 

The bits of the status byte have the 
following meaning if set to one: 

Bit 
-0-

Meaning 
FIXED 

1 

2 

3 

CHARACTER 

BIT 

Indirect reference (i.e., points 
to a dictionary entry) 

4 Character string value does not 
"belong" to the stack and should 
not be erased when stack is 
popped. <Shared with Phase BG 
scan. } 

Bits 6-8 are unused by the interpreter. 
They are reserved for Phase BG scan. 

All instructions generated by the Phase 
BC code generators begin with an operation 
byte. Depending on the operation, it may 
be followed by zero or more bytes of infor
mation which are intrinsically part of the 
instruction. Each instruction may have 
either or both of the characteristics STACK 
and FIXED. The definition of these charac
teristics follows: 

1. STACK. These instructions consist 
only of the one-byte operator. They 
take their operands, if any, from the 
Phase II stack. These operators 
correspond in general to the PL/I ari
thmetic and string operators. Depend
ing on whether they are unary or 
binary, they use the top one or two 
items on the stack. Before these 
operands are used, they are converted, 
if necessary, in place to the required 
type. After the items are used they 
are popped from the stack. The result 
of the operation is pushed onto the 
stack. 

The conversion, the popping, and the 
pushing are all implied for a stack 
operator. 

2. FIXED LENGTH. These operations are 
followed by a fixed number of bytes 
usually two. These bytes, which usu
ally refer to a dictionary entry, 
serve as the operandCs) of the 
instruction. 

The table below shows the operations 
that are to encode macro instructions. The 
operand description indicates only the gen
eral operand type for a variable-length 
item. The count byte is omitted. 
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r--------T-------T------------------------------------T----------------------------, 
I Mnemonic I Type I Operand Description I Function I 
~--------+-------+------------------------------------+----------------------------~ 
I ADD I STACK I BINARY; OPERANDS, RESULT FIXED IA+B I 
I I I I I 
I SUB I STACK I BINARY; OPERANDS, RESULT FIXED IA-B I 
I I I I I 
I MOL I STACK I BINARY; OPERANDS, RESULT FIXED IA*B I 
I I I I I 
I DIV I STACK I BINARY; OPERANDS, RESULT FIXED IA/B I 
I I I I I 
IUNMIN I STACK lUNARY; OPERAND, RESULT FIXED I-B I 
I I I I I 
jUNPLS I STACK lUNARY: OPERAND, RESULT FIXED I+B I 
I I I I I 
IASSIGN~ I STACK lUNARY; B CONVERTED TO TYPE OF A IA=B (assignment) I 
I I FIXED I I I 
I I I I I 
I NOT I STACK I UNARY; OPERAND, RESULT BIT h B I 
I I I I I 
lAND I STACK I BINARY; OPERANDS, RESULT BIT IA&B I 
I I I I I 
lOR I STACK I BI NARY; OPERANDS I RESULT BIT I A I B I 
I I I I I 
ICONCAT I STACK I BINARY; OPERANDS, RESULT CHAR IAIIB I 
I I I I I 
IEQU2 I STACK I BINARY; OPERANDS, RESULT VARY IA=B (equality) I 
I I I I I 
I GT2 I STACK I BINARY; OPERANDS, RESULT VARY I A>B I 
I I I I I 
I LT2 I STACK I BI NARY; OPERANDS, RESULT VARY I A<B I 
I I I I I 
I INC I FIXED ITwo-byte dictionary reference I INCLUDE A I 
I I I I 
I ABORT I FIXED One-byte code IABORT processing I 
I I I I 
I TRA I FIXED Two-byte dictionary reference ITransfer to label I 
I I I I 
ITRAC I FIXED Two-byte dictionary reference ITransfer to label I 
I I I I 
ITRAF3 I STACK Two-byte dictionary reference ITransfer to label I 
I I FIXED I if top of stack false. I 
I I I I 
IINV5 I STACK Two-byte dictionary reference and IInvokes the procedure I 
I I FIXED a one-byte argument count I I 
I I I I 
ITRAI~ I FIXED two two-byte dictionary references ITransfer out of INCLUDE I 
I I 1 I 
I PUSH I FIXED ITwo-byte dictionary reference IPush A onto stack I 
I I I I I 
IPUSHI I FIXED ITwo-byte dictionary reference IPush address of A I 
I I I lonto stack I 
I I I I I 
IUPDT I FIXED IThree-byte line count IPut line count into LINCNT I 
I I I I I 
IENTM I FIXED Ino operand IEnter interpreter I 
I I I I I 
IRTNS I FIXED Ino operand IReturn to Phase II scan I 
I I I I I 
IENB I FIXED ITwo-byte dictionary references IACTIVATE A I 
I I I I I 
I DSB I FIXED I Two- byte dictionary references I DEACTIVATE A I 
I I I I I 
I DCL I FIXED I Dictionary reference IDECLARE A I 
I I I I I 
I NOPD I FIXED I Dictionary reference I No-ops the DECLARE, once I 
I I I I executed I L ________ ~ _______ L ____________________________________ L ____________________________ J 
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r--------T-------T------------------------------------T----------------------------, 
I Mnemonic I Type I Operand Description I Function I 
r--------+-------+------------------------------------+----------------------------~ 
ICVT6 I FIXED IDictionary reference IConvert to RETURNS I 
I I I I attribute I 
I I I I I 
IRETN7 I FIXED IDictionary reference IReturn from procedure A I 
~--------~-------~-----------.-------------------------~----------------------------i 
11The ASSIGN operator does not push a result. The expression result is found on I 
I the PDS and is popped; the dictionary reference for the left hand side is the I 
I si ng Ie argument. I 
I I 
12 0perand conversion for EQU, GT, and LT is as specified in IBM System/360 Operat- I 
I ing System: PL/I Language Specifications. I 
I I 
13 The TRAF uses and pops the top operand on the stack. It is treated as a bit I 
I string for conditional transfers. I 
I I 
14This handles GOTOs out of included text. At this point CLNUP is performed. The I 
I arguments are (a) the dictionary entry for the label to which control is to pass; I 
I and (b) the dictionary entry for the current INCLUDE. I 
I I 
15The arguments for the invocation are contained on the stack. The dictionary I 
I reference is to the procedure entry. I 
I I 
16This converts the top of the stack to the attributes specified in the RETURNS I 
I attribute for the procedure A. I 
I I 
17 This terminates the invoca1:ion of procedure A and converts the value on the top I 
I of the stack to the attribute specified on the PROCEDURE statement. I L ________________________________________________________________ . __________________ J 

2. COMMUNICATIONS REGION USE 

The region from offset 0 to offset 304 (ZCOMM) is used as a general communications 
region throughout the compiler, including the compile-time processor. The region 
from ZCOMM to ZCOMM+463 is also used by the compiler; however, during the compile
time processor phase, this region is used exclusively by the compile-time proces
sing. The details of this uBage are shown below. 

r--------T---------T------~-------------------------------------------------------------, 
I I Dec. I I I 
I Name I Offset I Length I Contents I 
~--------+---------+-------+.-------------------------------------.-----------------------~ 
I STATUS I ZCOMM I 1 I Byte 1: Bit 0 not used I 
I I I I 1 PROCSW -- processing macro procedure I 
I I I I Note: 2 FINDBIT -- SRHDIC has found dictionary item I 
I I I I Condition 3 ERSW -- diagnostic produced in Phase II I 
1 I I I Settings 4 EFSW -- end of file encountered (input) I 
I I I I -1" = set 5 LEVBIT -- processing IVB I 
I I I I "0" = off 6 INCSW processing included text I 
I I I I 7 PH2SW -- in Phas e II I 
I I I I I 
ISTA2 IZCOMM+1 I 1 I Byte 2: Bit 0 OLD INC -- processing already 1isted INCLUDE I 
I I I I 1 SKPSW -- indicates entry to END from PRCSCN I 
f I I I 2 NOPERCENTSW -- look ahead for % completed I 
I I I I 3 SYSOPN -- SYSLIB DCB is open I 
I I I I 4 MACRO -- indicates current macro action I 
I I I I 5 PR2SW -- indica tes in macro procedure I 
I I I I 7 ARG -- indicates that Phase II is looking for I 
I I I I arguments of activated procedure I 
I I I I I 
ISUBSTRDRIZCOMM+2 I 2 I Holds dictionary reference of 0 level SUBSTR entry I 
I I I I I 
I TOKPTR IZCOMM+4 I 4 I Address of character being scanned, text reference or abso-I 
I I I I lute. right justified I L ________ ~ _________ ~ _______ ~. ____________________________________________________________ J 
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r--------T---------T-------T------------------------------------------------------------, 
I I Dec. I I I 
I Name I Offset I Lengthl Contents I 
~--------+---------+-------t------------·------------------------------------------------~ 
IINCPTR I ZCOMM+8 I 4 I Save area for TOKPTR I 
I I I I I 
I I I I I 
IINBUF I ZCOMM+12 I 4 I Absolute address of 132-character input buffer, right I 
I I I I justified I 
I I I I I 
\OUTBUF IZCOMM+16 I 4 I Absolute address of output buffer, right justified I 
I I I I I 
I PDSPTR I ZCOMM+20 I 4 I Absolute address to top of pushdown stack, right justified I 
I I I I I 
IENDBUF IZCOMM+24 I 4 I Absolute address to last significant character in input ! 
I I I I buffer, right justified I 
I I I I I 
I WHERE IZCOMM+28 I 4 I Address of next available byte in output buffer, text I 
I I I I reference or absolute, right justified I 
I I I I I 
IIVBPTR IZCOMM+32 I 4 I Text reference to next free IVB, right justified I 
I I I I ! 
ILINCNT IZCOMM+36 I 4 I Holds current line number, right justified I 
I I I I I 
ITEMPTR IZCOMM+40 I 2 I Dictionary reference to top of -in-use" temporary stack I 
I I I I I 
I DCENTY IZCOMM+42 I 2 I Dictionary reference for chaining dictionary items I 
I I I I I 
ICURINC IZCOMM+44 I 2 I Dictionary reference to INCLUDE entry being processed I 
I I I I I 
ICURDO IZCOMM+46 I 2 I Dictionary reference to DO entry being processed I 
I I I I I 
IPROCNO !ZCOMM+48 I 1 I Current procedure number, right justified I 
I I I [ I 
I NXTPC I ZCOMM.+4 9 I 1 I Next available procedure number, right justified I 
I I I I I 
IDPHCNT IZCOMM+50 I 2 I Current depth count I 
I I I I I 
I CODE IZCOMM+52 I 1 I Code for token type I 
i I I I I 
ILENGTH IZCOMM+54 I 2 I Number of significant characters in TOKBUF, right justified I 
I I I I I 
iMXDPTH IZCOMM+56 I 2 I Integer value of depth of replacement, right justified I 
I I I I I 
IINDEX IZCOMM+58 I 2 I Hash table index for dictionary routines I 
I I I I I 
IATTR IZCOMM+60 I 2 I "Type" byte for dictionary routines I 
I I I I I 
lGRSAVE IZCOMM+64 I 4 I Save area for GRG I 
I , I I i 
INEWIVB IZCOMM+68 I 4 I Pointer to lYE chain to be freed or obtained I 
I I I I I 
I VALUE IZCOMM+72 I 4 I Type and value/value pointer for dictionary entries I 
I I I I I 
IPREINB IZCOMM+76 I 4 I Pointer to header information for INBUF I 
I I I I I 
I BUFSRT IZCOMM+80 I 4 I Pointer to left margin in INBUF I 
I I I I I 
IINIVB IZCOMM+84 I 1 I Current busy block number I 
I I I I I 
10UTIVB IZCOMM+85 I 1 I Current busy block number I 
I I I I I 
I TXTBLK I ZCOMM+ 86 I 1 I Current busy block number I 
I I I I I 
IINVBAB IZCOMM+88 I 4 I Current block used in absolute address calculation I 
I I I I I 
IOUTIVBABIZCOMM+92 I 4 I Current block used in absolute address calculation I L ________ ~ _________ ~ _______ L ____________________________________________________________ J 
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r--------T----------T-------T---------------------------------------------------------------, 
I I Dec. I I I 
I Name I Offset I Lengthl Contents i 
j---------+--------t-------t--------------------------------------------------------------~ 
ITXTBLKABIZCOMM+96 I 4 I Current block used in absolute address calculation I 
I I I I I 
I MTABC I ZCOMM+I00 I 4 I Address of t.ranslate table for TOKSCN and FINDPC I 
I I I I I 
!TXTEST !ZCOMM+I041 4 I Length of text block adjusted for chain address I 
I I I I I 
I BUF1 I ZCOMM+I081 4 I Pointer to first INCLUDE buffer } I 
I I I I Not used I 
!BUF2 IZCOMM+1121 4 I Pointer to second INCLUDE buffer i 
I I I ! I 
I LIBDCB I ZCOMM+ 1161 4 I Pointer to DeB for SYSLIB data set I 
I I I I I 
I USRDCB I ZCOMM+ 120 I 4 I Point er to DCB for user da ta sets I 
I I ! I I 
I MAXLCT I ZCOMM+ 1241 4 I Maximum line count used so far I 
I I I I I 
I PRCWHR I ZCOMM+128 I 4 I Pointer to next byte in which to put: procedure text I 
I I I I I 
IDCENTYABIZCOMM+1321 4 I Absolute address of dictionary entry I 
I I I I I 
ISCHK I ZCOMM+136 I 4 I Pointer to level 1 SUBSTR entry I 
I I I I ! 
I PROCCL I ZCOMM+ 140 I 2 I Dictionary .reference of procedure check list I 
I I I I I 
IOUTERCL I ZCOMM+ 1421 2 I Dictionary reference of outer check list I 
I I I I I 
I PROCCLDRI ZCOMM+144 I 2 I Dictionary reference for PROCCL cell I 
I I I I I 
I OUT RCLDR I ZCOMM+ 1461 2 I Dictionary reference for OUTERCL cell I 
I I I I I 
IDECIDR IZCOMM+148 I 4 I Dictionary reference of dictionary entry for DECIMAL 1 I 
I I I I I 
!CURPRC IZCOMM+1521 4 I Point.er to current procedure entry on PDS ! 
I I I I I 
I TOKBUF IZCOMM+164! 32 I 32-byte buffer, characters inserted left justified I 
I I ! I I 
IHASTB IZCOMM+3001 128 I 64 two-byte dictionary references to hash chains for named I 
I I I I items I 
I I I I I 
I CONSCH I ZCOMM+428I 2 I Dictionary reference to constant chain I 
I I I I I 
ISPECCH IZCOMM+4301 2 I Dictionary reference to special chain -- debugging only I L ________ L _________ ~ _______ ~ _____________________________________________________________ j 

3. COMPILE-TIME PROCESSOR, TIME SHARING 
SYSTEM, AND COMPILER CONTROL INTERFACES 

Although the compile-time processor makes 
considerable use of the time sharing system 
facilities, it usually does so indirectly 
through the compiler control. However, 
those time sharing system services required 
to support the INCLUDE facility are invoked 
directly. Since included text is required 
to be a member of a partitioned data set, 
it is those data management facilities 
which support VPAM which are used. Specif
ically the macros OPEN, FIND, CLOSE, and 
GET are used by various parts of the 
INCLUDE handler. Details of these macros 
can be found in IBM System/360 Time Sharing 
System: Assembler User Macro Instructions. 

The root phas e is invoked by the compil
er control if the MACRO option is speci
fied. All subsequent communication between 
the compile-time phases and the compiler 
control is done by way of cells in the com
munications region. This includes the pa
rameters passed to the compiler service 
routines, the decoded options which are 
tested. and the cells set to indicate the 
status of source m3rgins and mode (EBCDIC) 
of the output. 

Specifically. the following cells in the 
communications region are either used or 
set: 

PAR1 

PAR2 
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ZTV 

ZMYNAM 

MCSIZE 

CCCODE 

TXTSZ 

ZSOR -- column number in which to begin 
scan of input text 

ZMAG -- column number in which to end 
scan of input text 

ZTRANl 

The following compiler control routines 
are referenced: 

ZUPL RELESE 

ZURD RLSCTL 
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ZUGC ZTXTRF 

ZUTXTC ZTXTAB 

ZURC ZCHAIN 

ZABORT ZALTER 

ZLOADW ZDABRF 

ZDICRF ZEND 

ZUERR ZUBW 

ZDRFAB 
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APPENDIX G: TABLE HANDLING ROUTINES FOR K PHASES 

The purpose of these routines is to permit 
the user to build, scan and otherwise mani
pulate tabl.es in text blocks without any 
concern for physical. block boundaries. sta
tus of text blocks or maintaining pointers 
to first. last and current. tabl.e entries. 
The routines al.so handle t.ext. which is 
assumed to be a special type of table. 

The user may: 

1. Define a table by using the IEMKTCA 
macro to set up a TCA (task communica
tion area) control block. The address 
of the TCA is al.ways passed to a table 
handling routine and identifies the 
tabl.e concerned. Most TCAs wil.l be 
held in the local communications 
region in phase KA. 

2. Add new entries to the end of a table. 
Table entries may be of fixed or vary
ing lengths. For fixed length 
entries, the length is hel.d in the TCA 
for the table. For varying length 
entries, the TCA cont;ains information 
enabling the routine to determine the 
length of the entry. Fixed length 
entries may be built in storage and 
moved into the table by the routines. 
or space allocated for an entry by the 
routines and the entry built directly 
into the tabl.e. For varying l.ength 
entries, the entry mllst be buil.t in 
storage and moved inl:o the table by 
the routines. 

3. Scan a tabl.e either forwards or back
wards. The user requests the address 
and text reference of the 'next' table 
entry. The user may position a scan 
to the start or end of a table, or to 
some intermediate point. 

4. Reference individual. table entries at 
random. This may be done while a 
sequential scan of the table is being 
performed, and will not affect the 
scan. 

5. Specify that a table is to be deleted. 

6. Specify that entries are to be 'l.ocked 
in'. This means that the absol.ute 
address of a tabl.e entry will remain 
val.id until the entry is expl.icitl.y or 
implicitly unlocked, or the table is 
deactivated. (See 7). If an entry is 
not 'locked in', any subsequent call 
to the table handlinq routines may 
render the absolute address returned 
for the entry invalid. The current 

entry of a sequential scan, either 
creating or reading. is automatically 
I l.ocked in'. 

A randomly .referenced entry is onl.y 
locked by an expl.icit lock request. 

A current scan entry may be unl.ocked 
explicitl.y by deactivating the table, 
or implicitl.y by making or requesting 
the next entry, or repositioning the 
scan. 

A random entry may be expl.icitl.y 
unlocked, or implicitly unlocked by 
another random reference to the same 
tabl.e specifying l.ock. 

All locks are rel.eased when a table is 
deactivated. The total number of 
locked entries for all. tables must not 
exceed four at anyone time. 

7. Activate or deactivate a table. All 
tabl.es are initial.l.y deactivated. 
Tabl.es are always activated impl.icit
l.y, initial.ly by a request to add an 
entry to the table, and subsequently 
by any valid request for an operation 
to be performed on that table. 

A table may be deactivated by an 
explicit request. Deactivation causes 
al.l locked entries to be unlocked, and 
renders all. absolute addresses of 
entries in that table inval.id. 
Sequential. scans are not otherwise 
affected. 

A table is implicitly deactivated by a 
request to free the tabl.e (as in 5). 
or if the tabl.e contains no l.ocked 
entries and any call is made to the 
table handling routines. 

DESCRIPTION AND FORMAT OF MACRO 
INSTRUCTIONS 

The IEMKTCA Macro 

This macro is used to set up a TCA (task 
communication area) control block describ
ing a table to be processed by the tabl.e 
handling routines. The macro has two 
functions: 

1. Sets up global variables describing 
tables which are used by the IEMKTAB 
macro to generate appropriate linkages 
to the table handling routines. 
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2. Used with the R operand to set up a 
TCA control block the address of which 
is passed to the table handling rou
tines to identify the table. The 
'table identifier' is the same as the 
'table2 identifier' used in IEMKTAB 
macro instructions. It must also be 
the label of a fullword containing, at 
execution time, the address of the TCA 
set up by a IEMKTCA macro instruction 
with the R operand. 

Format: 
(F) 

table identifier IEMKTCA [,R,lET=(V) 
(T) 

[,L=entry length] {,OPS=[S] [R]] 

[,NPTRS=no of scan pointers.] 
[,DLF=displacement to length field] 

Description of Parameters 

l!."T=entry type 
This parameter indicates the type of 
entry contained in the table, as 
follows: 
F - fixed length entries 
V - variable length entries 
T text 

L=entry length 
This parameter is required if ET=F is 
coded, and indicates the length of an 
entry. 

ops=operations 
This parameter indicates the type of 
operations to be performed on the 
table, as follows: 
S - sequential scans will be performed 
R - random references will be made 

NPTRS=n 
This parameter permits more than one 
sequential scan of one table to be 
made at one time. 'n" indicates the 
maximum number of sequential scans 
which will be in progress at anyone 
time. An individual scan is identi
fied by coding PTR=n in the SET, SETZ, 
or SCAN operation (see IEMKTAB macro). 
The default value is n=1 if OPS=S or 
RS is coded, or OPS is omitted, other
wise n=O. If ET=T is coded, this pa
rameter must be omitted and only one 
scan is permitted. 

DLF=dist. to length field 

R 
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This indicates the displacement from 
the first byte of the entry to the two 
byte field containing the length of 
the entry. It must be coded if ET=V 
is coded. 

This parameter is supplied only if 

actual code is to be generated from 
the macro instruction. It provides a 
label for the TeA which may be used in 
an A type address constant having the 
label identifier as its label. 

Example of use: 

TABLE1 DC A(ATAB1) 

TABLE1 DTCA ATAB1,ET=F, L=8, OPS=S 

Note: The label on the IEMKTCA macro 
instruction statement is not made the label 
of any generated statement, so no multiple 
definition will result. Its only use is to 
provide a link between the two macros IEMK
TCA and IEMKTAB. 

The IEMKTAB Macro 

This macro specifies operations to be per
formed on a table or tables. The table to 
be operated on is always specified by supp
lying the address of its TCA. 

Format: 

[label] IEMKTAB code, parameters 

Note: • code' specifies the type of opera
tion, and the parameters depend on this as 
shown below: 

r----~----------------------------------, 
ICode I Parameters I 
~----+-----------------------------------~ 
IBLOC I Table Identifier, address of entry I 
I I skeleton (, AATO=l [r SATO=] I 
~-----+-----------------------------------~ 
IBLDT I Table Identifier [,AATO=] [,SATO=]I 
~-----+-----------------------------------~ 
IDR I Table Identifier, SA=[.AATO=](N) I 
I I ( r OPT= (L) J I 
f-----+--------------------------------~ 
IULDR I (Table Identifier, ••• ) or Table I 
I I Identifier I 
f-----+-----------------------------------~ 
ISET I Table Identifier, SA=[,PTR=n] I 
~-----+----------------------------------_1 
I I (F) I 
ISETZ I Table Identifier [,OPT=(B)] I 
I I (,PTR=nl I 
f-----+----------------------------------~ 
ISCAN I Table Identifier [,AATO=J [,SATO=JI 
I I (F) I 
I I [,OPT=(V)] [,PTR=nl [,ETA=} I 
I I (,TRTAB=,FBTO=] [,PSATO=] I 
~-----+-----------------------------------~ 
IFREE I (Table Identifier, ••• ) or Table I 
I I Identifier I 
~-----+-----------------------------------~ 
IDEACTI (Table Identifier •••• ) or Table I 
I I Identifier I 
~-----+-----------------------------------~ 
ITEST I Table Identifier, NTA= I L _____ ~ ___________________________________ J 



Notes: The 'Table Identifier' operand must 
appear in the label field of il lEMKTCA 
macro instruction physically preceding the 
lEMKTAB macro instruction. The last three 
operands of the SCAN operation (TRTAB, 
FETO, PSATO) only apply to text tables 
ET = T in IEMKTCA). 

Description of Keyword Parame-ters 

AATO 

SATO 

SA 

Opl' 

PTR 

ETA 

A register designation 0.1: address of a 
fullword in which the re-turned abso
lute address is to be placed. 

Address of a three byte field in which 
the returned symbolic address is to be 
placed. 

Address of a three byte area contain
ing a symbolic address. 

Options applying to this operation. 
The option letters may appear in any 
order. 

Specifies the pointer which identifies 
the current record of the scan. "n" 
must not exceed the number specified 
in the NPTRS parameter of the IEMKTCA 
macro instruction. C indicates the 
end of table pointer for creating new 
entries. 

Specifies the address of a routine to 
be given control when the end of a 
table is detected during a sequential 
scan. 

TRTAB 

FBTO 

Address of translate table for selec
tive scan. 

Location or register in which non-zero 
function byte from translate operation 
is to be placed. 

PSATO 

NTA 

Address of a three byte area into 
which the symbolic address of the pre
vious entry is to be placed. 

Address of routine to receive control 
if table is null. 

Note: A register designation (absolute 
expression in parentheses) identifying gen
eral registers 2-9 may be used in the AATO, 
SATO, SA, ETA, FBTO, PSATO and NTA 
operands. 

Description of Table Handling Operations 

BLDC 

BLOT 

DR 

ULDR 

SET 

SETZ 

SCAN 

Adds an entry to the end of a table. 
The entry is built in storage by the 
user and moved to the table by the 
table handling routines. The routines 
return the symbolic and absolute 
addresses of the new entry. 

The table handling routines allocate 
space for a new entry at the end of 
the specified table, and return the 
absolute and symbolic addresses of the 
space. The user builds his entry in 
the space allocated. This operation 
can only be specified if ET=F was 
coded in the IEMKTCA macro 
instruction. 

Direct (random) reference. The entry 
is identified by the SA parameter. 
The absolute address of the entry is 
returned. If OPl'=L is specified, the 
entry is locked in. 

The last directly referenced entry for 
t.his table that specified OPT=L, is 
unlocked. 

The sequential scan is positioned at 
the entry identified by the SA parame
t.er. The next SCAN operation causes 
the absolute address of this entry to 
be returned. PTR=n (see SETZ). 

The sequential scan is positioned to 
the beginning of the table if the OPT 
parameter is omitted or OPT=F is 
coded, or to the end of the table if 
OPT=B is coded. The next SCAN opera
tion returns the absolute address of 
the first or last table entry to be 
returned. The PTR=n parameter indi
cates which sequential scan is meant 
if more than one is in progress at one 
time. "n' may not exceed the number 
specified in the NPTRS parameter of 
the IEMKTCA macro instruction. PTR=l 
is assumed if the parameter is 
omitted. OPT=B may not be coded if 
ET=V or T is coded in the IEMKTCA 
macro instruction for the table. 

The symbolic and absolute addresses of 
the next entry in the table are 
returned. If a SET or SETZ was the 
last operation, the next entry is that 
pointed to by the SET or SETZ opera
tions. The options F or B indicate: 
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F a forward scan is required. This is 
the default. 

B a backward scan is required. This 
may only be specified if ET=F is coded 
in the IEMKTCA macro instruction. 

Selective Scanning Facilitiy 

This facility is available for text tables 
only (ET=T in IEMKTCA macro instruction). 
The TRTAB operand identifies a 256 byte 
translate table which is used to translate 
the code byte of the entry. If the result 
is zero, the scan continues until the rou
tine exits to the ETA address. If the 
result is non-zero, it is placed in the 
register or location identified by the FBTO 
operand, and control returns to the user, 
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the AATO and SATO operands identifying the 
selected entry. 

FREE 
One or more tables are 
freed and deactivated. 
operation on the table 
or BLDT. 

completely 
The next 

must be a BLDC 

DEACT 

TEST 

The table or tables are deactivated. 
All locked entries are unblocked and 
all absolute addresses of entries 
rendered invalid. 

Tests for a null table. If table is 
null, control is passed to routine 
identified by NTA pointer. 



APPENDIX H: CONTROL ROUTINES AND TRANSFER VECTORS 

TRANSFER VECTOR TABLE 

Entry to the various compile:r control rou
tines is via a transfer vector. Details of 
the transfer vector appear below. 

r------T--------T--------------------------, 
IHex. I I I 
jOffsetl Name I Description I 
~------+--------+--------------------------~ 
I 8 I ZUPL Print a line I 
I I I 
I C I ZURD Read a card I 
I I I 
I 10 I ZUGC Get scratch storage I 
I I I 
I 14 I ZUTXTC Get text block I 
I I I 
I 18 I ZURC Release sc:catch storage I 
I I I 
I 1C I ADDLST Ini tial.ization List I 
I I I 
I 20 I ZABORT Dump and go to error I 
I I message routines I 
I I I 
I 24 I ZLOADW Load and r'eturn to I 
I I caBer I 
I I I 
I 28 I ZDICAB Make dictionary entry. I 
I I Absolute address I 
I I returned I 
I I I 
I 2C I ZDICRF Make dictionary entry. I 
I I Dictionary reference I 
I I returned I 
I I I 
I 30 i ZUERR Make error message entry \ 
I I I 
I 34 I ZDRFAB Convert di,ctionary I 
I I reference to absolute I 
I I address I 
I I I 
I 38 I ZLOADX Load wi th:>verlay and I 
I I return to call er I 
I I I 
I 40 I REQUEST Give a list of phase I 
I I names required or not I 
I I wanted for this I 
I I compila Hon I 
I I I 
I 44 I RELESE Release all named phasesl 
I I I 
I 48 I RLSCTL Release all named phasesl 
I I and pass to next phase I 
I I I 
I 4C I ZOOMP DUmp specified main I 
I I I storage and continue I l ______ L _______ .l ___________ . ______________ J 

r------T---------;--------------------------, 
IHex. I I I 
IOffsetl Name I Description I 
~------+---------+------------------------~ 
I 50 I ZTXTRF IConverts absolute I 
I I I address to text I 
, I I reference 
I I I 
I 54 I ZTXTAB IConvert text reference 
I I ito absolute address 
I I I 
I 58 I ZCHAIN IFind next block in chain 
I I I 
I 5C I ZALTER IChange text block status 
I I I 
I 60 I ZDABRF Iconvert absolute address 
I I Ito dictionary reference 
I I I 
I 64 I ZNALRF IMake unaligned die-
t I Itionary entry. 
I I I Reference returned 
I I I 
I 68 I ZNALDB I ~!ake unaligned dic-
I I I tionary entry. Absolute 
I I laddress returned 
I I I 
I 6C I ZEND ITerminate job 
I I I 
I 70 I ZULF IWrite on load file 
I I I 
I 74 I I 
I I I 
I 78 I IEMAC I Intermediate fHe 
I I I routine 
I I I 
I 80 I RLSCTLX IRelease all named phases I 
I I I and hand control to the I 
I I I next phase, after having' 
I I I )_oaded it with overlay I 
I I I I 
I 84 I RECONS IReconstitute instruc- I 
I I Itions in IEMAL I 
I I I , 
I 88 I DYNAMIC /Pass control to the I 
I I I dynamic dump routines, I 
I I I if required I 
I ! I I 
I 8C I IEMAL 'Address of second con- I 
I I 11:rol phase I 
I I I I 
I 90 ! FOOTPRNTIIndicates which output I 
il'modules are loaded and , 
I I I that compiler is invoked' 
I I I I 
I 94 I IEMAP IDEFAULT options I 
I I I I 
I 98 I RESURCT IRoutine to clean-up in I 
I I I case of reinvocation I 
I I I after interrupting out I l ______ .l _______ -L _________________________ J 
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COMPILER CONTROL ROUTINES 

r--------T------T------------------------------------------------------------------------, 
I IHex. I I 
I Name IOffsetl Details I 
~--------+------+-----------------------------------------------------------------------~ 
I ADDLST I 1C I Description: Initializes a list of address in second table of AA I 
I I I I 
I I I Parameters: None I 
~--------+------+-----------------------------------------------------------------------~ 
I RELESE I 44 I Description: Deletes list of phases I 
I I I I 
I I I Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of list of phases to be deleted. The list of I 
I I I phase names, each of two characters. is I 
I I I terminated by the name ZZ I 
I I I I 
I I I Parameters Returned: None I 
~--------+------+-----------------------------------------------------------------------~ 
I REQEST I 40 I Description: Marks phases as 'wanted' or 'not wanted' I 
I I I I 
I I I Parameters Passed I 
I I I PAR1 byte 0 unused I 
I I I 1-3 address of list of phases to be marked as • wanted' I 
I I I I 
I I I PAR2 byte 0 unused I 
I I I 1-3 address of list of phases to be marked as I 
I I I 'not wanted' I 
I I I I 
I I I Parameters Returned: None I 
I I I I 
I I I Note: A phase list containing only ·ZZ' is effectively a null list. I 
I I I During module AM phases of the compiler are all marked as either I 
I I I normally loaded or not loaded. A phase which is normally not loaded I 
I I I is' only loaded if it has previously been marked as 'wanted'. A I 
I I I phase which is normally loaded will always be loaded unless it has I 
I I I previously been marked as "not wanted' I 
~--------+------+-----------------------------------------------------------------------~ 
I RESURCTI 98 I Description I 
I I I Performs clean-up on compiler reinvocation. Examines footprint and I 
I I I unloads all loaded output modules, except control output module; i 
I I I closes and releases load and macro files, if they are open; rein- I 
I I I itializes code in control output module. I 
I I I I 
I I I Parameters Passed I 
I I I Examines FOOTPRNT at hex offset 90 in transfer vector table. I 
t--------+------+-----------------------------------------------------------------------~ 
I RLSCTL I 48 I Description: I 
I I I Deletes a list of loaded phases and passes control to next phase I 
I I I I 
I I I Parameters Passed I 
I I I PAR1 byte 0 unused I 
I I I 1-3 address of list of phases to be deleted before next I 
I I I phase is loaded I 
I I I I 
I I I PAR2 byte 0 unus ed I 
I I I 1-3 (a) zero, if next phase is to be taken from compiler I 
I I I control phase directory I 
I I I (b) address of phase name to be loaded next , 
I I I I 
I I I Parameters Returned (to next phase) I 
I I I PAR1 byte 0 unused I 
I I I 1-3 address of new phase load point I 
I I I I 
I I I Note: List of phases given by the address in PAR1 is deleted. Then I 
I I I the next phase is selected and loaded and control is passed to a I 
I I I pOint two bytes from the load point of the new phase I l ________ ~ ______ ~ _______________________________________________________________________ J 
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r--------T------T-----------------------------------------------------------------------, 
I IHex. I I 
I Name I Offset I Details I 
~--------+------+-----------------------------------------------------------------------~ 
I RLSCTLXI 80 I Description: Releases all named phases and passes control to I 
I I I next phase. The next phase may be loaded more than once I 
I I I I 
I I I Parameters Passed I 

I I PAR1 bytE 0 unused I 
I I 1-3 address of list of phases to be deleted before next I 
I I phase is loaded I 
I I I 
I I PAR2 bytE 0 unused I 
I I !-3 Ca) zero of next phase is to be taken from compiler I 
I I control phase directory I 
I I (b) address of phase to be loaded next I 
I I I 
I I Parameters Returned (to next phase) I 
I I PAR! byte 0 unused I 
I I 1-3 address of load point of new phase I 
I I I 
I I Notes: I 
I I ~ist of phases given by the address in PAR1 is deleted. The I 
I I next phase is selected and loaded and control is passed to a I 
I I point two bytes from the load point of the new phase I 
I I I 
I I 2. The entry point RLSCTLX does not cause the compiler control rou-I 
I I tines to advance the pointer in the table of phases still to be I 
I I loaded, and does not cause the phase to be marked as already I 

I I I loaded once I 
~-------t------t-----------------------------------------------,-----------------------~ 
I ZABORT I 20 I Description: Deletes currently loaded phases (after dumping if I 
I I I DP SPECIFIED IN PARAMETER) AND PASSES CONTROL TO Error Editor I 
I I I I 
I I I Parameters Passed: None I 
I I I I 
I I I Parameters Returned: None I 
~--------+------t-----------------------------------------------------------------------~ I ZALTER I 5C I Description: Changes text clock status I 
I I I I 
I I I Parameters Passed I 
I I I PAR! byte 0 unused I 
I I I 1 text block number I 
I I I 2-3 unused I 
I I I i 
I I I PAR2 bytes 0-2 unused I 
I I I 3 status required I 
I I I bits 0-3 unused I 
I I I 4 X, 4' • busy' I 
I I I 5 X' 3' 'wanted' I 
I I I 6 X'2' 'not wanted' I 
I I I 7 X'!' 'free' I 
I I I I 
I I I Parameters Returned: PAR2 is unaltered and may be used in successive I 
I I I calls without reloading I 
I I I I 
I I I Note: I 
I I I 1. Terminology: I 
I I I 'busy' - lock into storage i.e., address preserved I 
I I I • Wanted' - information required, do not spill unless necessary I 
I I I 'Not wanted' - information required, block may be spilt I 
I I I • Free' - information no longer required I l ________ ~ ____ ~ ______________________________________________________________________ ~ 
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r--------T------T-----------------------------------------------------------------------, 
I IHex. I I 
I Name IOffsetl Details I 
r--------f------f-----------------------------------------------------------------------~ 
I ZCHAIN I 58 I Description: Finds next text block in chain I 
I I I I 
I I I Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1 current block number I 
I I I 2-3 unused I 
I I I I 
I I I PAR2 bytes 0-2 unused I 
I I I 3 status required for old block I 
I I I I 
I I ! Parameters Returned I 
I I I PARi byte 0 unused I 
I I I 1-3 text reference of start of new block I 
I I I I 
I I I PAR2 byte 0 unused I 
I I I 1-3 absolute address of start of new block I 
I I I I 
I I I Note: The new text block is marked as busy I 
~--------f------t-----------------------------------------------------------------------~ 
I ZDABRF I 60 I Description: converts absolute address to dictionary reference I 
I ! I I 
I I I Parameters Passed I 
I I I PARi bytes 0-1 unused I 
I I I 2-3 any reference in the same dictionary block I 
I I I I 
I I I PAR2 byte 0 unused I 
I I I 1-3 absolute address to be converted I 
I I I I 
I I I Parameters Returned I 
I I I PARi bytes 0-1 unused I 
I I I 2-3 dictionary reference corresponding to absolute I 
I I I address I 
I I I Notes: I 
I I I ~o check is made that this address is the start of a dictionary I 
I I I entry, or that it is any other specific point I 
I I I I 
I I I 2. No check is made that the address is in the same block as the I 
I I I dictionary reference passed. If this is the case, that is, the I 
I I I parameters passed are in error, the dictionary reference I 
I I I returned may not correspond to the address I 
~--------+------+-----------------------------------------------------------------------~ 
I ZDICAB I 28 I Description: Makes aligned dictionary entry and returns absolute I 
I I I address I 
I I I I 
I I ! Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of entry (as built by calling phase) I 
I I I I 
I I I PAR2 bytes 0-1 unused I 
I I I 2-3 length of entry (binary) I 
I I I I 
I I I Parameters Returned I 
I I I PARi byte 0 unused I 
I I I 1-3 dictionary entry address I 
I I I I 
I I I PAR4 bytes 0-1 unused I 
I I I 2-3 reference to some point in the same dictionary block I 
I I I Notes: I 
I I I ~he entry built is constructed complete with code byte and I 
I I I length fields. The length passed in PAR2 is the length of the I 
I I I complete entry I 
I I I I 
I I I 2. ZnICRF performs the same function and returns more information, I 
I I I with no loss in efficiency I l ________ J. ______ J. ______________________________________________________________________ J 
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r--------T------T------------------------------------------------------------------------, 
I IHex. I I 
I Name I Offset I Details I 
t--------+------+-----------------------------------------------------------------------1 I ZDrCRF I 2C I Description: Makes an aligned dictionary entry and returns its I 
I I I dictionary reference and absolute address I 
I I I I 
I I I Parameters Passed I 
I I I PAR1 byte 0 unused I 
I I I 1-3 address of entry I 
I I I I 
I I I PAR2 bytes 0 -1 unused I 
I I I 2-3 length of entry (binary> I 
I I I I 
I I I Parameters Returned I 
I I I PAR! bytes 0-1 unused I 
I I I 2-3 dictionary reference of entry I 
I I I I 
I I I PAR4 byte 0 unused I 
I I I 1-3 dictionary entry address I 
I I I I 
I I I Note: See ZDrCAB I 
t--------+------+-----------------------------------------------------------------------~ 
I ZDRFAB I 34 I Description: converts dictionary reference to absolute address I 
I I I I 
I I I Parameters Passed I 
I I I PAR! bytE'S 0-1 unused I 
I I I 2-3 dictionary reference I 
I I I I 
I I I Parameters Returned I 
I I I PARl bytE' 0 unused I 
I I I 1-3 absolute address I 
t--------+------+-----------------------------------------------------------------------1 
I ZDUMP I 4C I DescriptioL: Dumps specified storage and continues I 
I I I I 
I I I Parameters Passed I 
I I I PAR1 byte 0 X' 00' I 
I I I 1-3 unused I 
I I I I 
I I I PAR3 bytes 0-3 either Ca) zero I 
I I I or (b) address of a page heading to be printed I 
I I I I 
I I I Parameters Returned: None I 
I I I I 
I I Notes: I 
I I y:--;rhe areas to be dumped, and the editing to be done on them, is I 
I I given in the DUMP parameter to the compilation I 
I I I 
I I 2. The dump is only produced if the two character name in ZMYNAM I 
I I matches one of the phase names specified in the DUMP parameter I 
I I I 
I I 3. The message ·PHASE zz COMPLETED" is printed if 'P' is included I 
I I in the DUMP parameter even thougth control is returned to the I 
I I poin1~ of invocation in the phase I 
I I I 
I I 4. The J=egisters printed by the dump routine are not necessarily asl 
I I when control was passed from the calling phase I 
r--------f------+-----------------------------------------------------------------------1 
I ZEND I 6C I Descriptio~: Terminates compilation immediately I 
I I I I 
I I I Parameters passed: None I 
I I I I 
I I I Parameters Returned: None I L ________ ~ _____ ~ ________________________________________________________________________ J 
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r--------T------T-----------------------------------------------------------------------, 
I I Hex. I I 
I Name I Offset I Details I 
~--------+------t-----------------------------------------------------------------------i 
I ZLOADW I 24 I Description: Loads phase and returns control to calling phase I 
I I I I 
I I I Parameters passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of name of phase to be loaded I 
I I I I 
I I I Parameters Returned I 
I I I PARi byte 0 unused I 
I I I 1-3 address of phase load point I 
I I I I 
I I I Notes: I 
I I I ~ontrol is returned to calling phase, not to phase just loaded I 
I I I I 
I I I 2. The entry point ZLOADW causes the phase loaded to be marked as I 
I I I such, and therefore cannot be loaded again (see ZLOADX) I 
t--------+------+-----------------------------------------------------------------------~ 
I ZLOADX I 38 I Description: Loads phase and control is returned to calling phase I 
I I I I 
I I I Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of name of phase to be loaded I 
I I I I 
I I I Parameters Returned I 
I I I PAR1 byte 0 unused I 
I I I 1-3 address of phase load point I 
I I I I 
I I I Notes: I 
I I I ~ontrol is returned to calling phase, not to phase loaded I 
I I I I 
I I I 2. The phase loaded may be loaded again, since it is not marked as I 
I I I loaded by this entry point (see ZLOADW) I 
~--------+------+-----------------------------------------------------------------------i 
I ZNALAB I 68 I Description: Makes unaligned dictionary entry and returns absolute I 
I I I address I 
I I I I 
I I Makes unaligned dictionary entry and returns absolute address I 
I I I 
I I Parameters Passed I 
I I PARi byte 0 unused I 
I I 1-3 address of entry I 
I I I 
I I PAR2 bytes 0-1 unused I 
I I 2-3 length of entry (binary) I 
I I I 
I I Parameters Returned I 
I I PARi byte 0 unused I 
I I 1-3 dictionary entry address I 
I I I 
I I PAR4 bytes 0-1 unused I 
I I 2-3 reference to some point in the same dictionary block I 
I I I 
I I Notes: I 
I I ~he entry is constructed exactly as it will appear in the dic- I 
I I tionary, complete with code byte and length field I 
I I I 
I I 2. ZNALRF performs the same function and returns more information, I 
I I I with no loss in efficiency I l ________ ~ ______ ~ _______________________________________________________________________ J 
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r--------T------T------------------------------------------------------------------------, 
I IHex. I i 
I Name I Offset I Details I 
r--------+------+-----------------------------------------------------------------------~ 
I ZNALRF I 64 I Descriptior: Makes unaligned dictionary entry and returns its I 
I I I dictionary reference and absolute address I 
I I I I 
I I I Parameters Passed I 
I I I PARi bytE~ 0 unused I 
I I I 1-3 address of entry I 
I I I PAR2 bytE>S 0-1 unused I 
I I I 2-3 length of entry (binary> I 
I I I I 
I I I Parameters Returned I 
I I I PARi bytes 0-1 unused I 
I I I 2-3 dictionary reference of entry I 
! I I PAR4 bytE!s 0 unused I 
I I I 1-3 dictionary entry address I 
I I I I 
I I I Note: See ZNALAB I 
}--------+------+-----------------------------------------------------------------------~ 
I ZTXTAB I 54 I DescriptiOI~: converts text reference to absolute address I 
I I I I 
I I I Parameters Passed I 
I I I PARi byte 0 X' SO' if status of block to remain unchanged I 
I I I not X'SO' - text block set to busy I 
I I I 1-3 text reference to be converted I 
I I I I 
I I I Parameters Returned I 
I I I PARi bytf: 0 unused I 
I I I 1-3 absolute address corresponding to text reference I 
~--------+------+------------------------------------------------------------------------~ 
I ZTXTRF I 50 I DescriptiOI!: Converts absolute address to text reference I 
I I I I 
I I I Parameters Passed I 
I I I PARi byt.= 0 unused I 
I I I 1 block number of text block containing absolute address I 
I I I 2-3 unused I 
I I I PAR2 byte 0 unused I 
I I I 1-3 address to be converted I 
I I I I 
I I I Parameters Returned I 
I I I PAR1 byt,e 0 unused I 
I I I 1-3 text reference corresponding to absolute address I 
I I I I 
I I I Note: This routine is of use in only a few cases since it requires I 
I I I to be passed the block number containing the absolute address, and I 
I I I only returns the offset from the start of thE~ block. This offset I 
I I I can be calculated, if the text block is scanned sequentially, by I 
I I I subtracting the address of the start of the block I 
~--------+------+-----------------------------------------------------------------------~ 
I ZUERR I 30 I Description: Inserts diagnostic messages in dictionary I 
I I I I 
I I I Parameters Passed I 
I ! I PARS bytes 0-1 unused I 
I I I 2-3 numeric parameter, if any (halfword binary) I 
I I I I 
I I I PAR6 byte 0 unused I 
I I I 1-2 message number (hexadecimal> I 
I I I 3 bit 0 on if text to be inserted I 
I I lion if statement number to be inserted I 
I I I 2 on if numeric parameter to be inserted I 
I I I 3 on if dictionary reference to be inserted I 
I I I 4-7 severity code of message I 
I I I x' 0' Termination I 
I I I X, 4 f Severe I 
I I I X'S' Error I 
I I I X'C' Warning I L-_______ ~ _____ i _______________________________________________________________________ -J 
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r--------T------T-----------------------------------------------------------------------, 
I 'Hex. I , 
, Name 'Offset, Details I 
~--------+------+-----------------------------------------------------------------------~ 
I ZUERR I 30 , PAR7 either: I 
I I I byte 0 unused I 
I I I 1-3 address of text to be inserted I 
I I lor: byte 0-1 unused I 
I I I 2-3 dictionary reference to be inserted I 
, , I I 
I I I PARa bytes 0-1 unused I 
I I' 2-3 length of text to be inserted I 
I I I I 
I I I Parameters Returned: None I 
I I I Notes I 
I I I ---1-.- When the message is printed the numeric parameter is converted I 
I I I to decimal and inserted into the message. PARS is unused if bitl 
I I I 2 of byte 3 in PAR6 is off I 
I I I I 
I I I 2. If bit 1 is on, the statement number is taken from the ZSTAT I 
I I I slot in the communications region at the time ZUERR is called I 
I I I I 
I I I 3. Bits 0 and 3 are mutually exclusive and if both are on in a calli 
I , I to ZUERR, the routine aborts I 
, I I 
I , 4. If bit 3 is on, the dictionary reference from PAR7 is inserted , 
I I into the message dictionary entry. The error message phases I 
I I pick up the BCD from the dictionary entry, indicated by the I 
" reference, and insert it into the message I 
I I I 
I I 5. If bit 0 is on, text is picked up from the address given in I 
I I PAR7. This text is in compiler internal representation. The I 
I I length of the text is taken from PAR8. The maximum length of , 
1 I text inserted into a message is 10 characters. If the length I I' given is greater than 10 the text is truncated to 10 characters., 
I I If the text has been truncated it is enclosed in quotes in the I 
I I message I 
~--------+------+-----------------------------------------------------------------------~ 
I ZUGC I 10 I Description: Gets scratch storage , 
I I I I 
I I I Parameters Passed I 
1 I I PAR1 bytes 0-3 count of 512 byte blocks of storage required I 
I I I I 
I I I Parameters Returned I 
I I ,PAR1 byte 0 unused I 
I 'I 1-3 address of allocated scratch storage I 
I I I PAR2 bytes 0-1 unused I 
I I I 2-3 bytes of storage allocated I 
~--------+------+-----------------------------------------------------------------------i 
I ZULF I 70 I Description: Writes record to object module file (PLILOAD) , 
I I I , 
I I I Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of 72 byte area containing record to be I 
, 'I written I 
I I I I 
I I I Parameters Ret urned : None , 
I , I Notes: , 
I I I I:--If an uncorrectable I/O error occurs on this data set the option I 
I I I LOAD is switched off, a message is produced, and the compilation I 
, I I continues without producing an object module , 
I I I I 
I I I 2. The last 8 bytes of the record will contain: I 
I I I bytes 73-76 name of object module, taken from ZPRNAM in the I 
I I I communications region. This is set from the first I 
I I I four characters of the first entry label of the I 
I I I external procedure I 
I I I 77 -8 0 sequence number , L ________ ~ ______ ~ _______________________________________________________________________ J 
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r-------T------,----------------------------------------------------------------------, 
I I Hex. I I 
I Name I Offset I Details I 
~--------t------t-----------------------------------------------------------------------~ 
i ZUPL I 08 I Description: Puts record out to PLILIST Data Set I 
I I I I 
I I I Parameters :?assed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of area defining print line I 
I I I I 
I I I PAR3 byte:3 0-3 zero if no secondary heading to be printed I 
I I I or address of area defining secondary heading line I 
I I I I 
I I I Parameters Returned: None I 
I I I I 
I I I Notes: I 
I I I r:-I>aginq action is performed automatically I 
I I I I 
I I I 2. Forma-t of area containing print line is: I 
I I I byte ;) x' 00' I 
I I I 1 total length of area (binary> I 
I I I 2 ASA control character I 
I I I 3 line to be printed-EBCDIC, variable length, maximum 132 I 
I I I characters I 
t--------+------t----------------------------------------------------------------------~ 
I ZURC I 18 I Description: Releases scratch storage got by ZUGC I 
J I I I 
I I I Parameters Passed I 
I I I PARi byte3 0-3 count of entries to ZUGC to be released (binary) I 
I I I I 
I I I Parameters .Returned: None I 
I I I I 
I I I Note: Th,e routine frees all the storage that was allocated by the I 
I I I last n calls to ZUGC. where n is given by PARi I 
t--------t------+-----------------------------------------------------------------------~ 
I ZURD I OC I Description: Reads record from PLIINPUT I 
I I I I 
I I I Parameters Passed I 
I I I PARi byte 0 unused I 
I I I 1-3 address of area into which record is to be placed I 
I I I I 
I I I Parameters Returned I 
I I I PAR2 bytes 0-1 unused I 
I I I 2-3 length of record returned (binary) I 
t--------+-----t------------------·-----------------------------------------------------~ 
I ZUTXTC I 14 I Description: Gets new text block and, optionally, chains it to a 
I I I current block 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I , 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Parameters Passed 
PARi byte 0 unused 

1-3 text reference 
to be chained 

PAR2 bytes 0-2 unused 

to a current block if new one is 

3 X'OO' no chaining 
or X'Sn' chaining where n is status required for 

current block 

Parameters Returned 
PARi byte 0 unused 

1-3 text reference to new block 

PAR2 byte o unused 
1-3 absolute address of start of new block 

I I I Notes: 
I I I ~he new block is set to a status of 'busy' 
I I I 2. See ZALTER for definition of status of blocks I L ________ ~ ______ ~ _____________________________________________________________________ ~ 
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APPENDIX I: PLC COMMUNICATIONS REGION 

This appendix contains: 

• A layout of the PLC communications region (CHAPLI) 

• The CHAMGL DSECT for the merge list 

• The CHAPLI DSECT for the PLC communications region 

<------------------------------------4 bytes-------------------------------------> 
r----------------------------------------------------------~--------------------l 

CFBAA7 I I I 
I NOT US ED I PLIFTP I 
I I (Footprint) I 
r-------------------T-------------------T-------------------+--------------------~ 
I PLISOD I PLILMN I PLIBRV I PLIERR I 
I (Diagnostics I (LIMEN) I (BREVITY) I (Error level code) I 
I on SYSOUT) I I I I 
t------------------~-------------------~-------------------~--------------------~ 
I PLIDDN I 
I (Pointer to SOURCEDS DCB) I 
t--------------------------------------------------------------------------------~ 
I PLILDN I 
I (PointerR to listing DCB) I 
t-------------------------------------------------------------------------------~ 
I PLlMAC I 
I (Pointer to MACRO DSNAME) I 
~--------------------------------------------------------------------------------~ 
I PLIMRG I 
I (Pointer to MRGLST b1ock) f 
t--------------------------------------------------------------------------------~ 
I PLIPDS I 
I (Pointer to merge DSNAME) I 
t-------------------r-------------------T-------------------T-------------------~ 
I PLIPRT I PLILOS I PLICON I PLILOD I 
I (PRINT option) I (Listing Option) I (CONTINUE Option) I (LOAD Option) I 
I I I I (Not us ed) I 
r-------------------~-------------------~-------------------~--------------------~ 
I I 
I PLINAM I 
I (PLI Module Name) I 
I (8 bytes) I 
r--------------------------------------------------------------------------------~ 
I PLIEXP I 
I (Pointer to EXPLICIT parameter list> I 
r--------------------------------------------------------------------------------~ 
I PLIXDS I 
I (Pointer to XFERDS name) I l ________________________________________________________________________________ J 

Figure 19. PLC Communications Region 

DSECT for MERGE MODULE LIST (CHAMGL) 
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I DSECT for PLC COMMUNICATION RE;GION (CHAPLI> 

LOCATION INSTRUCTION 

00000 

63 00004 

63 00005 

63 00006 

63 00007 

63 00008 
63 OOOOC 
63 00010 
63 00014 
63 00018 
63 OOOlC 

63 0001D 

63 0001E 

63 OOOlF 

63 00020 
63 00028 
63 0002C 

63 00000 

63 00003 
00000000 
00000004 
00000003 
OOOOOOOC 
00000010 
00000014 
00000018 
oa00001C 
00000020 
00000024 

00000000 
00000001 

000000C9 
000000E6 
000000D5 
000000E7 
000000E3 

000000])4 
000000E2 
oooooncs 
DonaaOE3 
000aODE7 

00000000 
00000004 
00000008 
OOOOOOOC 
00000010 

00000000 
00000041 
00000061 

00000000 
00000001 

00000000 
00000003 

00000000 
00000001 

ADDR 1 ADDR 2 STA'rEt1NT SOURCE 
0019200 COPY CRAI'LI 

+ CI~PLI DSECT 
+ PI,IFTM DS F 
+ PLIF'l'P EQU PLIFTl1+3 
+ PLIFTO EQD X'OQ' 
+ PLIFT1 EQU X'Oq' 
+ PLIFT2 EQU X'OS' 
+ PLIFT3 EQD X'OC' 
+ PLIFT4 EQD X'IO' 
+ PLIFT5 EQU X'14' 
+ PLIFT6 EQD X'18' 
+ PLIFT7 EQT; X'lC' 
+ PLIFT8 EQU X'20' 
+ PLIFT9 EQU X'24' 
+ I'Ll SOD DS XLI 
+ PLISDI EQU X'OO' 
+ I'LIS])2 EQD X'OI' 
+ I'LILlIN DS CLl 
+ PLILt41 EQU C I I l 

+ PLILM2 EQU C'W' 
+ PLILM3 EQlI C'N' 
+ PLIL114 EQU C'X' 
+ PLILM5 EQU C'T' 
+ PLIBRV ])S CLI 
+ PLIBRl EQU C'M' 
+ PLIBR2 EQU C'S' 
+ PLIBR3 EQU C'E' 
+ PLIBR4 EQU C'T' 
+ PLIBRS EQU C'X' 
+ PLIERR DS XLl 
+ PLIERO EQU X'OO' 
+ PLIERl EQU X, 04' 
+ PLIER2 EQU X'08' 
+ PLIER3 EQU X'OC' 
+ PLIER4 EQU X'IO' 
+ PLIDDN DS F 
+ I'LILDN DS F 
+ PLIMAC DS F 
+ PLIMRG DS F 
+ PLIPDS DS F 
+ PLIPRT DS XLI 
+ PLIPRO EQU X'OO' 
+ PLIPR1 EQU X'41' 
+ PLIPR2 EQU X'61' 
+ PLILDS DS XLI 
+ PLILSO EQU X'OO' 
+ PLILSl EQU X'OI' 
+ PLICON DS XLl 
+ PLICNI EQU X'OO' 
+ PLICN2 EQU X'C3' 
+ PLILOD DS XLI 
+ PLILDl EQU X'OO' 
+ PLILD2 EQU X'OI' 
+ PLINAM DS CL8 
+ PLIEXP DS A 
+ PLIXDS DS A 

Appendix I: 

DSECT FOR COMMUNICATION BUCKET 

FOOTPRINT OF PATH THROUGH PLC 
PLC NOT PREVIOUSLY INTERRUPTED 
EDITOR END REQUIRED 
DATA SET CLEANUP REQUIRED 
PL/l COMPILER INVOKED 
DATA SET CLEANUP REQUIRED 
ODC END REQUIRED 
DATA SET CLEANUP REQUIRED 
CF"BAK END RTN REQUIRED 
DATA SET CLEANUP REQUIRED 
PLC CALL CO)1pLETE 

DIAGNOSTICS ON SYSOUT OPTION 
DIAGNOSTICS ON SYSOUT 
NO DIAGNOSTICS 

VALUE OF "LINEN" 
INFOK'IATION MI:SSAGES 
\"I~.RNING MESSAGES 
ERROR MESSI,GES 
SERIOUS ERROR HESSAGES 
TERHINAL ERROR MESSAGES 

VALUE OF "BREVITY" 
~IESSAGE ID ONLY 
:~ORI"IAL MESSAGE TEXT 
EXTENDED MESSAGE TEXT 
STANDARD TEXT-NO MSG ID 
EXTENDED TEXT-NO MSG ID 

ERROR I,EVEL CODE 
NO ERRORS DETECTED 
TYPE I ERRORS 
TYPE 1 ERRORS - ERRORS 
TYPE 2 ERRORS - SEVERE 
TYPE 3 ERRORS - TERMINAL 

POINTER TO SOURCE DCB 
POINTER TO LISTING DCB 
POINTER TO MACRO DATA SET NAME 
POINTER TO FIRST BLOCK OF MERGE LIST 
POINTER TO MERGE DATA SET NAME 
PRINT OPTION 

NO PRINT 
PRINT - NO ERASE 
PRINT WITH ERASE 

LISTING DATA SET OPTION 
LISTING DATA SET 
LISTING ON SYSOUT 

CONTINUATION OPTION 
NO CONTINUATION 
CON'rINUE COMPILATIONS 

LOAD OPTION 
LOAD - CONVERSION REQUIRED 
NO LOAD - COMPILE ONLY 

NAME OF CURRENT OBJECT MODULE 
POINTER TO EXPLICIT PARAM LIST 
POINTER TO XFERDS NAME 
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APPENDIX J: ODC -- INPUT RECORD FORMAT 

This appendix contains: 

• card image formats of records which are input to ODC 

• a list of tables and DSECTs used by ODC 

ESD Input Record (Card Image) 

r---T-------T----------r-------r-------T-------T-----------------------T----------------, 
I 1 I 2-4 I 5-10 I 11,12 I 13,14 I 15,16 I 17-72 I 73-80 I 
L-T-~T-----~_r--------~-T-----~-T-----~_r-----~-T---------------------~-T--------------J 

I I I I I I I I I I I I I I I l _____ Not used 
I I I I I I I 
I I I I I I L-___ ESD Data -- see below 
I I I I I I 

I I I I I 
I I I I ~----- Blank if all ESD items are LD 
I I I I I 
I I I I L _____ ESD IDENTIFIER of first ESD item (other 
I I I I than LD) 
I I I I I I I L_____ Blank 

I I I I I l _____ Number of bytes of ESD data 
I , 
I l_____ Blank 
I L _____ ESD 

L-____ 12-9-2 (0000 0010) 

ESD Data Item 

r--------------r---r---------r---T---------, 
I 1-8 I 9 I 10-12 I 131 14-16 I 
L-T------------L-T-~-T-------~-T-L-T-------J 

I I I I I 
I I I I I Zero - if length is on END card. 
I I I I j-----Length of control section (if type is: SD,PC,CM) 
I I I I ~-----Identifier of SD entry containing name 
I I I I ~-----Blank if type is ER 
I I I I l-----Length of pseudo-register (PR) 
I I I I 
I I I L-----Blank - Alignment Factor for type PR 
I I I 
I I l-----24 bit address (SD,PC,LD,LR) 
I I 
I L _____ 1YE§ - Hex (OO=SD,01=LD,02=ER,03=LR,04=PC,05=CM,06=PR) 
I 
~----- Name -- when type is: SD,LD,LR,ER,CM,PR 
l _____ Blank -- when type is: PC or blank CM 
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Text Input Record (Card Image) 

r---T-------T---T-------T------r-------T-------T-------T---------------T----------------, 
I 1 I 2-4 I 5 I 6-8 I 9-10 I 11,12 I 13,14 I 15,16 I 17-72 I 73-80 I 
LT-..L.T-----.1.-T-.1.-T-----J.-T----J.-T-----J.-T-----J.-T------L-T-------------.L-r--------------.J 

I I I I I I I I I I 
I I I I t I I I I L_____ Not us ed 
I I I I I I I I I 
I I I I I I I I L _____ Text data (machine 
I I I I I I i I language code) 
I I I I I I I I 
I I iii I I L_____ ESD Identifier of SD for control 

I I I I I I section of this text 
I I I I I I I I I I I l_____ Blank 

I I I I I 
I I I I L _____ Number of bytes of text data 
I I I I I I I L______ Blank 
I I I 
I I l _____ 24 bit address of first byte of text dat~a 
I I I L _____ Blank 

I I L_____ TXT 

I 
L-____ 12-9-2 (0000 0010) 

RLD Input Record (Card Image) 

r---T-------T----------T-------T---------T-----------------------------r----------------, 
I 1 I 2-4 I 5-10 I 11-12 I 13-16 I 17-72 I 73- 80 I 
L-T-J.-T-----J.-r---------L-T-----.1.-T-------.L-r----------------------------J.-T--------------J 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I I I L-___ _ 

I I I L-____ RLD 

I 
L _____ 12-9-2 (0000 

I 
I 
I 
I 
I 
I 
I l ___ _ 

0010) 

I 
I 
I 
I 
! l ____ _ 

I 
I 
I 
l _____ RLD data - see below 

I l_____ Not used 

Number of bytes of RLD data 
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r---T---T-T-----' 
11,213,41516,7,81 RLD data item 
lr--LT--iT~----J 
I I I I 
I I I L--Assigned address of address constant 
I I I 
I , LFlag 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

field -- (TTTTLLSTn) 
TTTT=type 
OOOO-non-branch 
0001=branch 
0011=pseudo register cumulative 

LL=length of address constant 
01-2 bytes 
10=3 bytes 
11=4 bytes 

length 

S=Direction of Relocation 
O=positive (+) 

1=negative (-) 
Tn=type of next RLD item 
O-next RLD item has a dif

ferent R or P pointer; 
they are present in the 
next item. 

1=next RLD item has the 
same Rand P pointers, 
hence they are omitted. 

I l---Position pointer (P) - ESDID of SD for control section that contains the 
I address constant 
I 
I 
L-------Relocation pointer (R) - ESDID of CESD entry for the symbol being referred to. 

Zero (00) if type= PR cumulative length 

END Input Record - Type 1 (Card Image) 

r---T----~--~-----T---------_r-----T-------------T-------T----------------------------, 

I 1 I 2-4 I 5 I 6-8 I 9-14 115,161 17-28 I 29-32 I 33-80 I 
L-Ti-T---~--~----LT---------LT----L-T-----------L-T---__ i~--------------------------J 

I I Iii I I I I 
I I I I I I I I L--Not used 
I I 1 I I I I I 
I I I I I I I L--Control section length for con-
I I I I I I I trol section whose length was 
I I I I I I I not specified in SD ESD item. 
I i I I I I I byte 29 is binary zero if length 
I I I I I I 1 is present. 
I I I I I I I 
I I I I I I L-Blank 
I I I I I I 
I I I I I L-ESDID of SD item for this control section that 
I I I I I contains the address specified in bytes 6-8. 
I I I I I 
I I I I LBlank 
I I I I 
I I I L-24 bit address of entry pOint (optional) 
I I I 
I I LBlank 
I I 
I L-END 
I 
L-12-9-2 (0000 0010) 
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Load Data Set Error Record (Card Image) 

r-------T------------T----T--------------------------------------------------------------, 
I 1-4 I 5-12 I 13 I 14-S0 I 
L---T---.1.-----,------.1.--T-.1.----------------------------------------------------T-------------- J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, 
• 
I 
I 
I 
I 
I l ____ _ 

I 
I 
I 
I 
t----- X'OO' No errors 
I r----- X'04' Warning messages 
I r----- X'OS' Error messages 
I 
t----- x· Oct Severe error messages 
I 
l _____ X'10' Terminal error messages 

DoublE precision fixed-point number resulting 
from issuing a REDTIM macro instruction 

L ___ _ 
C· VID' Identifies load data. set error record 

TABLES AND DSECTS USED BY ODC 

The ODe routine uses the following system DSECTS and associated tables. 
LI and CHAMGL are used exclusively by PLiI t and can be found in Appendix 
al. The rest may be found in IBM System/360 Time Sharing System, System 
Program Logic Manual, Form Y28-2011. 

CHADCB - to open and close data sets 

CHATDT - to find the job l~cbrary and determine whether a data set exists 

CHAPLI - for communication with PLC 

CHAMGL - to access the input merge list 

CHAPOD I 
CHAPOM 

CHAPOE ')

CHADHD 

to search the partitioned data set directory in order 

to build a merge list based on the members of _the 

job library 

I l_____ Not used 

Of these, CHAP
I of this manu
Control Blocks 
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APPENDIX K: COMPILER OUTPUT MODULES 

The PLiI compiler is contained in six link-edited output modules. 

This appendix provides: 

• a table of the six compiler output modules, indicating their functional names and 
the name of the VCON CSECT in each that holds the addresses of the modules within 
that output module, and 

• a table organized by output module name, relating logical phases, physical phases, 
and modules. 

Compiler output Modules 

r-----------------------T-------------------------------------------T-------------------, 
I output Module I FUnctional Name I VCON CSECT I 
~-----------------------t-------------------------------------------t-------------------~ 
I CFBAC I control Output Module I I 
I CFBAD I Main Output Module I IEMAU I 
I CFBAE I First Preprocessor Output Module I IEMAW I 
I CFBAF I Second Preprocessor Output Module I IEMAX I 
I CFBAG I Optimization output Module I IEMAY I 
I CFBAH I Interphase Dumping output Module I IEMAZ I L _______________________ i ___________________________________________ i ___________________ J 

Compiler Phases and Modules 

r--------T----------------T-----------T---------T---------------------------------------, 
I output I Logical I Physical I Modules I Description I 
I Module I Phase I Phase I I I 
t--------t----------------t-----------t---------t---------------------------------------~ 
I I I I I I 
I CFBAC I I I AA I controls running of compiler I 
I I I I I I 
I I I I AC I Writes records on intermediate file I 
I I I I I PLIMAC I 
I I I I I I 
I I I I AE I End of read-in phase I 
I I I I I I 
I I I I AF I Compiler default options I 
I I I I I I 
I I I I AG I Closes PLIMAC for output, reopens for I 
I I I I I input I 
I I I I I I 
I I I I AK I ClOSing phase of compiler I 
I I I I I I 
I I I I AL I Controls dictionary compilation I 
I I I I I I 
I I I I XZ I Builds conversational diagnostics I 
I I I I I I 
I CFBAD I I I AB I Performs detailed initialization I 
I I I I I I 
I I I I AM I Phase marking I 
I I I I I I 
I I Read-In I I CA I Read-in phase common routines I 
I I I I I ! 
I I I I cc I Read-in phase common routines I 
I I I I I I 
I I I I CE I Keyword Tables I L-_______ i ________________ i-__________ i _________ i ______________________________________ ~ 
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r--------T----------------,-O----------T---------T---------------------------------------, 
I Output I Logical I Physical I Modules I Description I 
I Module I Phas e I Phase I I I 
~--------+----------------+-.---------+---------+------------------------------------~ 
I CFBAD I Read-In I CI I CG,CI I Read-in first pass I 
I (cont) I (cont) I I I I 
I I I I CK I Keyword Tables I 
I I I I I I 
I I I CL I CL, CM I Read-in second pass I 
I I I I I I 
I I I I CN I Keyword tables I 
I I I I I I 
I I I CO I CO, CP I Read-in third pass I 
I I I I I I 
I I I I CR I Keyword tables I 
I I I I I I 
I I I CS I CS, CT I Read-in fourth pass I 
I I I I I I 
I I I CV I cv,ew I Read-in fifth pass I 
I I I I I I 
I I Dictionary I ED I ED I Initialization, subroutine package I 
I I I I I for Declare Pass 2 I 
I I I I I I 
I I I EG I EF I EG I Ini tialization I 
I I I I I I 
I I EI I EH,EI,EJI First pass over DECLARE statements I 
I I I I I 
I I EL I EK.EL,EMI Second pass over DECLARE statements I 
I I I I I 
I I EP I EP I Constructs dictionary entries for I 
I I I I PROCEDURE, ENTRY and CALL statement I 
I I I I I 
I I EW I EV,EW I Constructs dictionary entries for I 
I I I I LIKE attributes I 
I I I I I 
I I EY I EX.EY,EZI Constructs dictionary entries for I 
I I I I ALLOCATE and for explicitly qualified I 
I I I I based variables. I 
I I I I I 
I I FA I FA,FB I Checks context of source text I 
I I I I I 
I I FE I FE,FF I Changes BCD to dictionary references I 
I I I I I 
I I FI I FI I Checks validity of dictionary I 
I I I I references I 
I I I I I 
I I FK I FK I Rearranges attributes I 
I I I I I 
I I FO I FO,FP I Constructs dictionary entries for I 
I I I ION-conditions I 
I I I I I 
I I FQ I FQ I Checks validity of PICTURE chain for I 
I I I I PL/I functions and the TRANSLATE and I 
I I I I VERIFY functions 
I I I I 
I I FT I FT ,FU I Dictionary house-keeping 
I I I I 
I I FV I FV,FW I Merges second file statements into 
I I I I text 
I I I I 
I I FX I FX,FY, FZ I Processes identifiers for cross 
I I I I reference and attribute listing 

II I I I 
I I F1 I F1 I Determines if syntax check should 
I I I I terminate compilation 
I I I I 
I Pretranslator I GA I GA I Constructs DECLARE and OPEN control 
I I I I blocks 
I I I I 
I I I GB I GB,GC I Modifies I/O statements I L ________ ~ ________________ ~ ___________ ~ _________ ~ ________ ------------__________________ -J 
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r--------T----------------T-----------T---------T---------------------------------------, 
I output I Logical 1 Physical 1 Modules 1 Description I 
I Module 1 Phase I Phase I I I 
~--------+----------------+-----------+---------+---------------------------------------~ 
I CFBAD I Pretranslator I GK I GK I Checks parameter matching I 
I (cont) I (cant) I I 1 I 
I I I GO I GO I Preprocessor for second check on I 
I 1 1 I parameters I 
1 I I I 1 
1 I GP I GP.GQ,GRI Second check on parameters I 
I I I 1 I 
I I GU 1 GU,GV I Processes CHECK condition statements I 
1 I I I I 
I I HF I HF ,HG Processes structure assignments I 
1 1 I I 
I I HK I HK,HL Processes array assignments 1 
I 1 I I 
1 I HP 1 HP Processes items defined using iSUBs I 
I 1 I I 
I Translator I IA I IA,IB,IC Stacks operators and operands I 
I 1 1 I 
I 1 IG I IG Processes array and structure argu- I 
1 I I ments and built-in functions 1 
1 1 1 I 
I I IK 1 IK First part of preprocessor for gener- I 
I I 1 ic functions 1 
1 I I 1 
I 1 IL 1 IL Second part of preprocessor for gen- I 
I 1 1 eric functions I 
1 I I I I 
I I 1M 11M. IN, 1 Processes generic functions 1 
I I I IP,IQ I 
I I I I 
lilT 1 IT 1 Processes function triples 
1 I I 1 
I I IX I IX I POINTER and AREA checking 
I I I I 
I I JD 1 JD 1 Evaluates constant expressions 
'I I I 1 
1 Aggregates I JI I JI,JJ. 1 Structure pre-preprocessor 
I I I I 
1 I JI I JI,JK,JLI Structure preprocessor 
1 I I I 
I JK I JK,JL,JMI Structure processor 
I I I 
I JP I JP I Checks DEFINED chains 
I I I 
1 JZ I JZ I Checks for abort condition 
I I I 
I Pseudo-Code LB I LB,LC I Generates triples to initialize AUTO-
I I I MATIC and CONTROLLED scalar variables 
I 1 1 
1 LD I LD 1 Constructs dictionary entries for 
I 1 1 initialized STATIC scalar variables 
1 I I and arrays 
I I I 
I LG I LG,LH I Expands DO loops 
1 I I 
I LR I LR I Fixed decimal expression optimization 
I 1 1 and initialization for phase LS 
I I I 
I LS I LS,LT,LUI Converts expression triples to 
I I I pseudo-code 
1 I I 
I I LV I LV ! Provides string handling facilities 
I I I I I 
I I LW I LW I Initialization for phase LX I L ________ ~ ________________ ~ ___________ ~ _________ ~ _______________________________________ J 
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Page of GY28-2051-0, Issued September 15, 1970 by TNL GN28-3161 

r-------~---------------_r_---------~--------~---------------------------------------, 
I Output I Logical I Physical I Modules I Description I 
I Module I Phase t Phase I I I 
~--------+----------------t-----------+---------+---------------------------------------~ 
I CFBAD I Pseudo-Code I LX I LX,LY I Converts string triples to I 
I (cont) I (cont) I I I pseudo-code I 
I I I I I I 
I I I MA I MA I Constructs pseudo-code for fUnctions 1 
I I I I I I 
I I I MB I MB,Me I constructs pseudo-code for I 
I I I I I pseudo-variables I 
I I I I 1 I 
I I I MD I MD I Scans for ADDR and STRING functions I 
I I I I I and generates code for each I 
I I I I I I 
I I I IIf,E I ME I Constructs pseudo-code for in-line I 
I I I I I functions I 
I I I I I I 
I I I MG I MG,MH I Constructs pseudo-code for in-line I 
I I I I I functions I 
I I I I I I 
I I I MI I MI,MJ I Constructs pseudo-code for in-line I 
I I I I I functions I 
I I I I I I 
I I I MK I MK I Constructs pseudo-code for in-line I 
I I I I I functions I 
I I I I 1 I 
1 I I ML I l'lL I Processes generic entry names I 
I I I I I I 
I I I MM I MM,MN,MOI Processes CALL and function procedure I 

I I I I invocations I 
I I I I I 
I I MP I MP I Reorders BUY and SELL statements I 
I I I I I 
I I MS I MS,MT I Constructs pseudo-code for subscripts I 
I I I I I 
I I NA I NA I Generates pseudo-code for branches I 
I I I I RETURN triples, etc. I 
I I I I 1 
I I NG 1 NG I Generates library calling sequences I 
I I I I for DELAY and DISPLAY statements I 
I I I I I 
I I NJ I NJ,NK I Generates library calling sequences I 
I I I I for executable RECORD-oriented input/ 1 
I I I ! output statements I 
I I I I I 
I I NM I NM,NN I Generates library calling sequences I 
I I I I for executable STREAM-oriented input/ I 
I I I lout put statements I 
I I I I I 
I I NT I NT I Preprocessor for NU I 

I I I I 
I NU I NU,NV I Generates library calling sequences I 
J I I for data/format lists I 
I I I I 
I OB I OB,OC I Processes compiler fUnctions and I 
I I I pseudo-variables I 
I I I I 
I OD I OD I Pseudo-code assignment I 
I I I I 
I OE I OD,OE,OFI Constructs pseudo-code for I 
I I I assignments I 
I I I I 
I OG I OG,OH I Generates library calling sequences I 
I I I I 
I OM I OM.ON,OOI Generates pseudo-code for data type I 

I I I I I conversions in-line I l ________ L _______________ .-L-_________ -i _________ ~ _______________________________________ J 
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Page of GY28-2051-0, Issued September 15, 1970 by TNL GN28-3161 

r--------T----------------r-----------T---------T---------------------------------------, 
I Output I Logical I Physical I Modules I Description I 
I Module I Phase I Phase I I I 
~--------+----------------+-----------+---------+---------------------------------------~ 

CFBAD I Pseudo-code I OP I OP,oQ I Generates pseudo-code for further I 
(cont) I (cont) I I I in-line conversions I 

I I I I I 
I I OS I OS, OT, OU I converts constants to required I 
I I I I internal form I 
I I I I I 
I Storage I I I I 
I Allocation I PA I PA I Puts eligible DSA's into STATIC I 
I I I I I 
I I PD I PD I First STATIC storage allocation phase I 
I I I I I 
I I PH I PH I Second STATIC storage allocation I 
I I I I phase I 
I I I I I 
I I PL I PL,PM I Constructs symbol tables and DEDs I 
I I I I I 

I I I PP I PP,PO I Sorts AUTOMATIC chain I 
I I I I I I 
I I I PT I PT,PU,PVI Allocates AUTOMATIC storage 
I I I I I 
I I I QF I QF,QG,QHI Constructs prologues 
I I I I I 
I I I QJ I QJ,QK,QLI Allocates DYNAMIC storage 
I I I I I 
I I I QU I QU I Aligns misaligned operands and pro-
I I I I I cesses halfword binary operands 
I I I I I 
I I I QX I QX I Lists lengths of aggregates 
I I I I I 
I I Register I I I 
I I Allocation I RA I RA,RB,RC I Processes addressing mechanisms 
I I I I I 
I I I RD I RD I Flags branches for optimization 
I I I I I 
I I I RF I RF,RG,RHI Allocates physical registers 
I I I I I 
I I Final I I I 
I I Assembly I TF I I Assembly first pass 
I I I I I 
I I I TJ I TJ, TK I optimization 
I I I I I 
I I I TO I TO,TP,TQI Produces ESD cards 
I I I I I 
I I I TT I TT ,TU I Assembly second pass 
I I I I I 
I I I UA I UA,UB,UCI Final assembly initial values, first 
I I I I I pass 
I I I I I 
I I I UD I un,uB,ucl Generates RLD and TXT cards to set up 
I I I I I dope vectors for STATIC DSAs 
I I I I I 
I I I UE I UE,UB,UCI Final assembly initial values, second 
I I I I I pass 
I I I I I 
I I I UF I UF, UG, UH I Produces listings 
I I I I I 
I I I UI I UI,UG,UHI Completes final assembly listings 
I I I I I 
I I Error I XA I XA I Determines whether there are 
I I Editor I I I diagnostic messages to be printed. 
I I I I I 
I I I I XA,XB I Dummy module I l ________ ~ ________________ i_ __________ ~ _________ ~ _______________________________________ J 
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r--------T----------------T--·---------T---------T----------------------------------------, 
I Output I Logical I Physical I Modules I Description I 
\ Module \ Phase I Phase I I I 
~--------+----------------+--<---------+---------~---------------------------------------~ 
I I I I XA, xc I Controls the printing of messages I 
I I I I I I 
I I I I XF I Message address blocks I 
I I I I I I 
I I I I XG, YY ! Contain the diagnostic messages I 
I I I I I I 
I CFBAE \ I I BX I 48-character set preprocessor I 
I I I I I I 
I I Compile-Time I I AS I Resident phase for compile-time I 
I I Processor I I I processor I 
I I I I I I 
I I I \ AV I Initialization phase for compile-time I 
I I I I I processor I 
I I I I I I 
I I I EM IBM, BN I Error message printout phase I 
iii , I I 
I I I \ BO,BP,BV\ Diagnostic messages I 
I I I I I I 
I I I EW I I Clean-up phase for compile-time I 
I I I I I processor I 
I CFBAF I I EC I BC,BErBFI Initial scan and translation phase I 
I I I I I for compile-time processor I 
I I I I I I 
I I I BG I BG,BI, BJ I Final scan and replacement phase for I 
I I I I I compile-time processor I 
I I I I I I 
I CFBAG I Optimization \ RA I KA,KB I Table handling and initialization I 
I I I I I I 
I I I F:C I KC,KCl I DO temporaries I 
I I I I I I 
'I I F:E I KE,KEl I DO MAP buil.d I 
I I I I I I 
I I I :KG I KG,KGl I DO examine I 
I I I I I I 
I I I :KG I KJ I SUBS TABLE build I 
I I I I I I 
I I I KN I KN I Initialization I 
I I I I I I 
I I I KO I KO,KP,KQI Subscript optimization 1 and 2 I 
I I I I I I 
I I I KT I KT I SCAN utility I 
I I I I I I 
I I I KU I KU,KV I Merge patches and l.oop control I 
I I I I I I 
I CFBAH I I I AD I Performs interphase dumping as speci- I 
I I I I I tied in the DUMP option I 
I I I I I I 
I I I I AH I Format annotated dictionary dump I 
I I I I I I 
I I I I AI,AJ I Format annotated text dump I 
I I I I I I 
I I I I AT I Tracing routine I L ________ ~ ________________ ~ __________ ~ _________ ~ _______________________________________ J 
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abbreviations used during 
compilation 411-419 

abnormal termination 8-9 
absolute code, instruction formats 404 
accumulator register 52 
additions to text 30 
adjustable bounds 24-25 
ADV (see array dope vector) 
aggregate length table 53 
aggregates logical phase 35 
aggregates, RDV for CONTROLLED or BASED 46 
aliasing, of variables 37 
alignment, by structure processor 35-36 
ALLOCATE chain 20 
annotated dictionary dump 16 
annotated text dump 16 
AREA 16 
argument markers 41 
arithmetic registers 40 
array bounds 22 
array dope vector (ADV) 29 
array multipliers, calculated in structure 

processor 35-36 
arrays 

of string dope vectors 36 
of strings, calculations with VARYING 
attribute 36 

assigned registers 55 
ASSIGNMENT triples 48 
ATR option 29 
attribute collection area 25 

scanned for SETS 27 
attribute list, scanned 24 
attributes 

consistency 20 
consistency analyzed 21 
dictionary entries 19 
inconsistent 24 
invalid 24 
syntax checking in read-in phase 22 
test for consistency 22 
when printed 30 

AUTOMATIC chain 28 
housekeeping 29 
in structure processor 36 
scan in pseudo-code phase 40 
VDA 51 

auxiliary storage 3-4 

base registers 55 
based variable expression (BVEXP) 29 
BASED variables, RDV 46 
batch compilation 17 
BCD, translation 16 
BEGIN statements, count 20 
block control area 8 
block header chains 24 
block nesting levels 21 
block size 

476 

dictionary 8 
text 8 

bound slot 29 
boundary alignment, by structure 
processor 36 

built-in function handler 19 
built-in functions 

EMPTY 32 
generic 24 
non-generic 24 
NULL 31 
NULLO 31 
scan for 43 

BUY ASSIGN statements, scan in pseudo-code 
phase 47 

BUY statement 32 
scan in pseudo-code phase 47 

BUY triples, in pseudo-code phase 44 
EVEXP (see based variable expression) 
BXH instruction, used to generate 

pseudo-code 37 
BXLE instruction, used to generate 

pseudo-code 37 
BY NAME option, in pretranslator phase 30 

CALL chain 20 
CCCODE 17 
chains 26 

ALLOCATE 20 
AUTOMATIC 38-39 

housekeeping 28-29 
in structure processor 35-36 
scan in pseudo-code phase 41 
VDA region 51 

block header 24 
CALL 20 
circular 24 
COBOL, in preprocessor 36 
constants 28,4S-49 
constructed by read-in 20 
CONTROLLED 29 

in structure processor 36 
DECLARE statements 20,26 
DEFINED scan 36 
error 57 
hash 24 
picture 25 

validity check 28 
PROCEDURE-ENTRY BEGIN 20 
STATIC 29,49-50 

in structure processor 36 
scan of external section 56 

SUBS TABLE 39 
symbol variables 50 
type 1 entry 56 

chamelon dummy argument 35 
chamelon temporaries 31-32 
character translation 8 
CHAR48 option 9,17-19 
CHECK lists, formal parameters 28 
circular chains 

extended 24 
initialized 24 



cleanup phase 18 
CLOSE statements, parameter list 46 
closing routine 17 
CNVC macro 48 
COBOL chain, mapped in preprocessor 

phase 35 
COBOL option. in ENVIRONMEN.c string 31 
code byte 

for TASK option 31 
GOOB 27 
GOTO 27 
statement introduction :27 
text string 3 

code 
for prologues and epilogues 429-434 
library call 35 
compiler completion 8-9 
dictionary 16 

comments, removed from input text 20 
common data space 37 
commoning of subscripts 37-38 
communication between phases 3-4,8 
communication with control 
program 1-2,11-13 

communications region 
contents 4 
dictionary block 4 
initialization 7-8 
tables 420-425 
use 8 
ZPRNAM 55 

compare action 33-34 
compare weight 33-34 
compilation 9-11 

bypassed 19 
termination 57 

compile-time processor 9 
communications region 447-449 
constants 21 
control interfaces 449 
identifiers 21 
internal formats of text 443-447 
logical phase 18-19 
operators 21 
output string 
SOURCE option 

compiler control 
modules 15-17 
tables 59-67 

21 
9,15 
7-9 

compiler functions, scan in pseudo-code 
phase 47 

compiler logiC 7 
compiler organization and control 

diagram 3 
compiler read routine 19 
compiler 

as part of TSS/360 1 
clOSing 17 
completion code 8-9 
functions 22 
initialization 7,15 
interface 1,11 
invocation by PLC 1-2 
loading 7 
organization 2 
output data sets 1,3,5 
output modules 2,7,470 
phases 4-6 

pseudo variables 22 
purpose 1 
storage requirements 8 

completion code 8-9 
concatenation, in 48 character set 18 
consistency of attributes 20 
consistency of options 20 
constant chain 48-49 
constants pool 49 
constants 

chain 28 
contextual use 22 
conversion to binary 28 
count 28 
dictionary entries 19 
in compile-time processor string 21 
marker 27 

contextual 
constants 22 
identifiers 22 
pictures 22 

control 
of dictionary block 4 
of text block 3 
of workspace ~ 

control blocks 
DECLARE 31 
OPEN 31 

Control Code word 17 
control modules 15-17 
control program 1-2,11-13 
control routines 15-17 

diagnostic messages 8,17 
entry 1 
initialization 7,15 
input/output 8 
program interruptions 1 
storage allocation 8 
storage dumping 16 
table of 455-463 

control variables in pseudo-code phase 41 
CONTROLLED chain 

scan 29 
in structure processor 36 

CONTROLLED variables, RDV 46 
CONV macro 48 
CONV pseudo-code macro 4B 
conversational diagnostic messages 17 
conversion 

constants to internal form 48-49 
input characters 19 
of built-in functions 31 
of character codes 21 
of constants 28 
of load data set 2,13 
of precision data 24 
of replication factors 41 
to EBCDIC 19 
to internal code 19 
to triples 33-34 
4B-to 60-character symbols 17-18 

CONVERT pseudo-code macro 48 
correction of syntactical errors 20 
correspondence defining 36 
count stack 28 
count, of constants 28 

Index 477 



data element descriptor (DED) 27 
for symbol variables 50 

data flow diagram 4 
data sets 

compiler output 1,3 
data flow diagram 4 
INCLUDE 18 
input/output 8 
input/output data set table 17 
interface with compiler phases 8 
opening 3 
PLIINPUT 3,5,9 
PLILIST 3,5,9 
PLILOAD 3.5,9 
PLIMAC 3,5,9 

DECLARE chain 20 
DECLARE control block 31 
DED (see data element descriptor) 
default rules, in dictionary entries 24-25 
DEFINED chain check 35 
DEFINED chain, scan 36 
DEFINED data 29 
DEFINED items, in aggregates phase 36 
defined references 29 
defined slot 27,29 
defining 

dynamic 29 
static 29 
validity of 29 

detection of syntactical errors 20 
diagnostic message chain 20 
diagnostic messages 8,57 

allocation to phases 435-442 
conversational 15 
for invalid characters 19 
parameters in dictionary chain 20 
syntax errors 19 

dictionary 
accessing 22 
annotated dump 16 
areas 22 
BCD entries 16 
codes 16 
communications region 4 
constant chain 48-49 
constructing 22 
default rules 24-25 
diagnostic message chain 20 
diagnostic messages 8 
dump 16 
embryo entry 20 
hash table 22 
identifiers 22 
logical phase 22 
organization 4 
resident table 361 
search 22 

dictionary block 
as communications region 4 
control 8 
release 19 
size 8 
space allocation 8 

dictionary entries 
attributes 19 
AUTOMATIC chain 28 
code bytes 363 
constants 19 

478 

copy made 26 
data byte 28 
defined data 29 
definition of types 23 
diagram for internal entry point 23 
dimension table 385 
dope vector descriptor 36 
dummy reference 26 
entry points 22-23 
expanded 29 
for file conditions 28 
for file constants 31 
for ON conditions 28 
for STATIC DSAs 49 
format 8 
formats 

AUTOMATIC chain delimiter 382 
BCD entries 380 
built-in-functions 380 
CHECK list 381 
code bytes 372-375 
compiler labels 378 
constants 378-379 
data items 370-371 
DED 383 
DED2 383 
dope vector skeletons 382 
dope vectors for temporaries 383-384 
DVD 384 
ENTRY code byte 369 
entry points 365-369 
entry type 1 365-366 
entry type 2 367 
entry type 3 367-368 
entry type 4 368 
entry type 5 368-369 
error message 384-385 
EVENT data 380 
FED (format element descriptor) 383 
files 378 
formal parameters 378 
GENERIC entry 368-369 
internal library functions 380 
label BCD entries 383 
label constants 378 
label variables 369-370 
ON condition 381 
ON statements 381 
optimization code byte 369 
options code byte 369 
parameter descriptions 381 
parameter lists 382 
pictures 381-382 
RDV 384 
second code byte 380 
SETS list 368 
STATIC DSA 384 
structure entries 371 
symbol table entries 382 
task identifiers 380 
variable information 375-376 
workspace requirements 382 

GENERIC 32 
INITIAL value list 386 
INITIAL values 385-386 
internal formats 363-386 
iterative DO-loops 19 
labels 21 



LIKE referemce 26 
optimization 23 
options code byte 23 
picture table 25 
pictures 28-29 
RDV and DVD 50 
record dope vector 36 
REVERT statements 28 
SIGNAL statements 28 
skeleton dope vector 4 9- ~i 0 
statement labels 20 
symbol table 50 

dimensions, inherited 29 
DISPLAY statements, parametelc list 45 
DO group stack 41 
DO MAP 

chain 38 
table 38 

DO statements, count 20 
DO-loop control optimization 39 
dope vector descriptor, dicti.onary 
entry 31,50 

'dope vector required' bit 29 
dope vector, virtual origin slot 36 
DROP item in pseudo code 40 
DSA (see dynamic storage area) 
DTS 16 
DTSC 16 
dummy arguments 

chamelons 35 
when created 34 

dummy dictionary reference 26 
dummy reference, in second file 28 
dummy references, in text 28 
DUMP option, effect on SIZE option 16 
dump 

of dictionary 16 
on PLILIST 16 
on SYSOUT 16 

DUMP 
option 16 
parameter 16 

dumping, inter-phase 16 
DVD (see dope vector descriptor) 50 
dynamic defining 29 
dynamic dump 16 
dynamic storage area (DSA) 40 

optimization 52,433-434 
tasking information 51 

EMPTY built-in function 31 
END card 51 
END statements 

count 20 
inserted 20 

end-of-file indication 20 
end-of-program indication 20 

count 21 
end-of-program marker, in pseudo-code 

phase 43 
entry labels, in source text:. 20 
entry point, formal paramet~~r 26 
entry pOints, dictionary entries 22-23 
entry type 1 56 
ENVIRONMENT option, for fil.e constants 31 
ENVIRONMENT string, with CO:SOL option 31 
EOB (end-of-block) operator 34 

epilogue code, examples 429-434 
erroneous references, replaced in text 28 
error chains 51 
ERROR condition 20 
error dictionary entries 57 
error editor 20 

logical phase 57 
error message text 51 
error messages 

classification 8-9 
order of severity 19 
text 19 

errors and diagnostic messages 20 
errors, detected in read-in phase 21 
ESD (see external symbOl dictionary) 
EXCLUSIVE second level marker 31 
explicitly generated statements, in 
pretranslator phase 30 

expression, definition 32 
expressions 

array bounds 22 
initial value iteration factors 22 
string lengths 22 
structure 33 

external library routines 409 
external symbol dictionary 

ESD cards 55 
in data flow diagram 4 

factored attribute table 24 
factored attributes 24 
file conditions, dictionary entries 28 
final assembly logical phase 55 
first level directory, format 362 
flow trace, not carried out by compiler 55 
flowcharts 

organization 58 
overall compiler logic 239-240 
resident control phase 241 

formal parameter list 29 
form.al parameters, in CHECK or NOCHECK 
lists 28 

formats of dictionary entries 363-386 
freed registers 55 
FREEDSA 44 
function calls 32 
function references 31 
functions 22 

generic built-in fUnctions 24 
GENERIC entry label 32 
generic phase 33 
GET statements, library call 46 
GLOBAL region boundary 38 

hash chain, used to scan dictionary 21 
hash chains 211 
hash table 24 

address 22 
deleted 22 
in dictionary 22 

housekeeping 28-29 

Index 419 



identifiers 
contextual use 22 
implicit definition 22 
in compile-time processor output 
string 21 

in dictionary logical phase 22 
in mUltiple declarations 25 
when rejected 24 

IDV (see initial dope vector) 
IEMI'AA 15 
IEMAF control section 426 
IEMKTAB macro 452-453 
IEMKTCA macro 451-452 
IF statements, count 20 
IHELSP 45 
IHEMAIN 57 
IHEQERR 55 
IHEQTIC 55 
IHESADA 55 
IHESADB 55 
IHESTGA 43 
IHESTGB 43 
in-line pseudo code 42 
INCLUDE data set 18 
inherited dimensions 29 
INITIAL attribute, second file entries 26 
initial dope vector. scan for 
statements 40 

initial labels 
in pseudo-assignment statements 21 
subscripted label variables 21 

initialization 
of compiler 7,15 
of control routines 7,15 

input, original 18 
input text 8 

end-of-file indication 20 
input/output 

control routines 8 
data set table 9 
data sets 5 
library call for RECORD I/O 45 
usage table 17 

insertion file 54-55 
insignificant blanks, removed from input 
text 20 

inter-phase dumping 16 
interface 

with data sets 17 
with TSS/360 1-2,11-13 

intermediate file 24 
control 15 
switching 16 

internal code 20 
in text string 3 

internal entry point, diagram 23 
internal formats of dictionary 
entries 363-386 

internal formats of text 386-409 
internal library routines 409 
interphase dumping 16 
interruptions 1 
invalid attributes, check for 24 
invalid characters 

diagnostics 19 
replaced by blanks 18 
used as markers 19 

invalid pictures 28 
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invariance of subscripts 37-38 
IRREDUCIBLE 26 
iSUB references 30 
iSUBS 33 
ITDO region boundary 38 
iteration factors, initial value 22 
iterative DO-loops, dictionary entries 19 

job termination 8-9 

K phases, table handling routines 451-454 
KEYID routine 361 
KEYWD routine 361 
keyword tables 

construction 361 
in read-in logical phase 21 

label tatle 20 
labels, inserted in dictionary 21 
level stack 27 
library call sequences 

for not in-line CHAR and BIT 
string 47-48 

for storage triples 47-48 
library call 

data transmission 47 
GET and PUT statements 46 
initialization 46-47 
RECORD-oriented I/O 45 
termination 46 

library calling sequenc~s 409 
library conversion routines 56 
library error package 54 
library routines 

external 409 
FREEDSA 44 
IHELSP 45 
IHEQERR 55 
IHEQTIC 55 
IHESADA 55 
IHESADB 55 
IHESTGA 43 
IHESTGB 113 
internal 409 

library work store (LWS) 52 
library, call code 36 
LIKE attribute 26 
LIKE chain 26 
line numbering 18 
list data set 1,3,5 
lists 

SUBS/REGION 38 
USE 38 

load-ahead technique 26 
load data set 1,3,5 
load module 2 
loader text. TXT cards 56 
location counter, for assembled code 56 
logical phases, table 5-6 
LWS (see library work store) 63 

rrachine instructions, in text string 3 
~ACRO option 9,15,18 
nacro-code interpreter 19 



macro data set 3,5,9 
main storage 

release of 1.7 
requirements 8 

marker byte function referenees 31 
markers (see also second level markers) 31 

argument 41 
constant 27 
end-of-program 43 
function call 32 
multiple assignment 43 
P format 27 
procedure calls 32 
pseudo-variable 43 
'unsafe' 38 
use of invalid characters 19 
wanted or not wanted 34 

match chain, in SUBS TABLE 38 
message directory block 20-21 
messages (see also diagnosti:: messages, 
error messages) 

classification 8-9 
control routines 8 
dictionary chain 8 

misaligned argument 53 
misaligned operands 53 
mixed overlay defining 36 
module and phase table 470-475 
MTF (multiplier function) statement 29 
multiple assignment markers 43 
MULTIPLE ASSIGNMENT triples 48 
multiple declarations 25 

NAME card 57 
nested procedures, unnested at object 
time 56 

nesting, patch code 37 
NOCHECK lists, formal parameters 28 
'not sold' temporaries 32 
null arguments, in parameter lists 45-46 
NULL built-in function 31 
NULLO built-in function 31 

object data set 1,2 
object data set converter 

general description 13-14,2 
chart ODC 226-238 

object module 13-14 
OBJNM parameter 57 
ODC (see object data set converter) 
OFFSET slots 376-377 
OFFSET 2 slot, diagram 376 
offset, calculation in structure 
processor 36 

ON conditions, dictionary entries 27 
ON statements, count 20 
OPEN control block 31 
OPEN statements, parameter :List 46 
opening of data sets 17 
operators, in compile-time processor output 
string 21 

optimization byte 23 
optimization logical phase 37 
optimization 

of DSA 52 
subscripts 37-38 

option list, printing 15 
options code byte 23 
options list, initial scan 1.5 
options 

ATR 29 
BY NAME 30 
check for legal combinations 46 
consistency 20 
control section 16,426 
in co~munications region 3 
in data flow diagram 4 
instructions to compiler 1 
MACRO 18 
scanned 23-24 
stored in dictionary 4 
XREF 29 

ORDER, default setting 37 
organization, diagram 3 
original input 18 
output modules 7 

table 470-475 
cut put string 

from compile-time processor 21 
in read-in phase 20 

output, of read-in phase 20 
overlay defining 36 

mixed 36 
scalars 36 
undimensioned structures 36 

padding, calculaticn in structure 
processor 36 

parameter description, in entry 
declaration 32 

parameter list 
DISPLAY statements 45 
for library call initialization 46 
for OPEN and CLOSE statements 46 
library calls 45 
null arguments 45-46 
WAIT statements 45 

parameter matching 23 
parameter registers 40 
parameters, of diagnostic messages 20 
PARTIAL SAFE/UNSAFE boundaries 38 
patch code 

in nest of loops 37 
in optimization phase 37 

patch file 37 
PEXP (see pointer expression) 
PEXP statement 27 

deleted 29 
phase directory 362 

construction 8 
fermat 363 
status byte 363 

phase linkage 8 
phase marking 8,17 
phase and module table 470-475 
phases 

branch after execution 4 
communication between 8 
lcgical 17 

aggregates 5,35-37,290 
compile-time processor 5,18-19,242 
dictionary 5,22-30,256 
error editor 6,57,360 
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final assembly 6,55-57,351 
optimization 6,31-39,294 
pretranslator 5,30-33,212 
pseudo-code 6,39-49,304 
read-in 5,19-22,249 
register allocation 6,54-55,341 
storage allocation 6,49-54,336 
translator 5,33-35,281 

overview 4-5 
physical 410-415 

phases and modules 
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descriptions, subroutine tables, and 
flowcharts 

AA 15,59-60,241 
AB 15,61,241 
AC 15,62,241 
AD 16,62,241 
AE 16,62,241 
AF 16,62,241 
AG 16,62,241 
AH 16,241 
AI 11,241 
AJ 11,241 
AK 11.63,241 
AL 15,63-66,241 
AM 11,61,241 
AS 18,68-69,243 
AV 18,69,244 
BC 18-19,10-11,245 
BE 18-19 
BF 18-19 
BG 19,11-72,246 
BI 19 
BJ 19 
BM 19,13,247 
BN 19 
BO 19 
BP through BV 19 
BW 19,13,248 
BX 11-18,74,250 
CA 21,15 
CC 21,16 
CE 21,16 
CG 21 
CI 21,77,251 
CK 21 
CL 21,78,252 
CM 21 
CN 21 
CO 21,19,253 
CP 21 
CR 21 
CS 22,80,254 
CT 22 
CV 22.81,255 
CW 22 
ED 24,82 
EF 24 
EG 24,82-83,257 
EH 24-25 
EI 24-25.84-85,258 
EJ 24-25 
EK 25 
EL 25,86-88,259 
EM 25 
EP 26,89-90,260 
EV 26 
EW 26,91,261 

EY 26-27,92,262 
FA 21,93-94,263 
FE 21,95,264 
FI 21-28,96,265 
FK 28,91,266 
FO 28,98,261 
FQ 28,99-100,268 
FT 28-29,101-102,269 
FV 29,103-104,270 
FX 29-30,105-106,271 
GA 31,107,213 
GB 31,101-108,274 
GC 31 
GK 31,109,215 
GO 32,110 
GP 32,110-112,276 
GU 32,112-113,211 
HF 33,114-115,278 
HK 33,116,219 
HP 33,117,280 
IA 34,118,282 
IG 34,119,283 
IK 34,120,284 
IL 34-35,120,285 
1M 35,120-122,286 
IT 35,122,287 
IX 35,123,288 
JD 35,123,289 
JI 35-36,124,291 
JK 36,125-126,292 
JP 36,121,293 
JZ 37 
KA 31,128,295 
KB 31 
KC 38,129,296 
KE 38,129-130,297 
KG 38,130,298 
KJ 38,130,299 
KN 38,131,300 
KO 38-39,133-138,301 
KP 38-39 
KQ 38-39 
KT 39,139-140,302 
KU 39,141-142,303 
KV 39 
LB 40-41,143,305 
LD 41,144,306 
LG 41,145-146,307 
LR 41 
LS 41-42.147-148,308 
LV 42,149,309 
LW 42 
LX 42,150-151,310 
LY 42 
MA 42-43,152-153,311 
MB 43,154-155,312 
MD 43,156,313 
ME 43,156-158,314 
MG 43,158-160,315 
MI 43,161,316 
MK 43.162,311 
ML 43-44,163,318 
MM 44,163-164,319 
MP 44,165,320 
MS 44,166,321 
NA 44-45,161-168,322 
NG 45,169,323 
NJ 45-46,110-114,324-325 



NM 
NT 
NU 
OB 
OD 
OE 
OG 
OL 
OM 
OP 
OS 
PA 
PD 
PH 
PL 
PP 
PT 
QF 
QJ 
QU 
QX 
RA 
RB 
RC 
RD 
RF 
RG 
RH 
TF 
TJ 
TO 
TQ 
TT 
UA 
UD 
UE 
UF 
UH 
U1 
XA 
XB 
XC 
XF 

46,175,326 
46-47,116,321 
41,111,328 
41,118-119,329 
41,119,330 
41-48,180,331 
48,181-182,332 
48 
48,183,333 
48,183,334 
48-49,184-185,335 
49,186,331 
49,187,338 
49-50.188,339 
50,189,340 
51,190-191,341 
51,192-193,342 
51-52,194-195,343 
52-53,196-197,344 
53,198,345 
53-54,199,346 
54,200-201,348 
54 
54 
54,202-203,349 
54-55,204-205,350 
54-55 
54-55 
55,206,352 
55,207,353 
55-56,208,354 
55-56 
56,209-210,355 
56,211-212,356 
56-51,213,351 
57,214-215,358 
51,216- 218,359 
51 
57 
51,219,360 
51 
57 
51 

XG through YY 51 
physica1 registers, use 40 
picture 

chain 25,28 
contextual use 22 
dictionary entry 25,29 
marker 21 
table 25 

PLC (see program language controller) 
PLIINPUT (see source data set) 
PLIL1ST (see list data set) 
PLILOAD (see 10ad data set) 
PLIMAC (see macro data set) 
pointer expression (PEXP) 29 
POINTER, in pOinter express:.on 29 
prefix form 34 
preprocessing 9.11-19 
preprocessor 46 

in aggregates phase 35 
48-character set 11 

pretranslator logical phase 30 
procedure calls 32 
PROCEDURE statements, count 20 
PROCEDURE-ENTRY-BEGIN chain 20 
program-check handling 8 

frog ram language controller 
general description 1,11-13 
chart PLC 221-225 
communications region 464 

prologue 49 
contruction 51-52 

prologue code 52 
examples 429-434 

prologue time 29 
PRVDS (see pseudo register vector data set) 
pseudo-code logical phase 39 
poeudo-code 

definition 39 
des ign 39,401- 404 
DROP item 40 
generation using BXH and BXLE 
instructions 31 

in-line 41-42 
skeletons 41 
teroforary descriptions 408-409 

pseudo register vector data set 2,13 
fseudo-variat:le markers 43 
pseudo-variables 22 

scan in pseudo-code phase 41 
PTCH triple 31 
PUT statements, library call 46 

RDV (see record dope vector) 
read-in logical phase 

detection of errors 21 
diagnostic message chains 21 
insertion of messages in dictionary 21 
introduction 19 
keywords tables 21 
organization 361 
output 20 
storage blocks 8 
storage map 21 
structure 21 

record dope vector (RDV) 21 
CONTROLLED or BASED variables and 
aggregates 46 

dictionary entry 36 
REDUCIBLE 26 
REGION boundaries 38 
register allocation logical phase 54 
registers 

arithmetic 40 
assigned 55 
base 55 
'freeing' 55 
parameter 40 
physical 40 
saving 40 
symt:olic 55 
symbolic accumulator 36 

release 
of dictionary blocks 19 
of main storage 11 
of scratch storage 30 
of text blocks 19 

relocation directory, RLD cards 55 
remote format statements 47 
REORDER, in optimization phase 31 
replication factors, converted 41 
resident control phase 241 
resident tables 361 
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result slots 35 
REVERT statements, dictionary entries 28 
RLD (see relocation directory) 68 

saving registers 40 
scalar overlay defining 36 
scan cursor 19 
SCAN routine in pseudo-code phase 43 
scratch storage 26 

control 8 
released 17.30 
text 29-30 

second file statements 23 
ADV 29 
BVEXP 29 
dictionary references 29 
format 405-401 
IDV 40 
MTF 29 
PEXP 26 

second level directory, format 362 
second level markers 

EXCLUSIVE 31 
removed from internal character 

codes 31 
SELL statement 32 
SELL statements, scan in pseudo-code 
phase 47 

SELL triples, in pseudo-code phase 44 
service routines 18 
SETS 

attribute 28 
lists 28 
position 27 

severe error messages 9 
SIGNAL CHECK statement 32 
SIGNAL statements, dictionary entries 28 
size, calculation in structure 
processor 35 

source data set 3,5,9 
source text 3 
stack action 33-34 
stack operator 33-34 
stack weight 33-34 
stacker phase 33 
stacks 

count 21 
DO group 27 
level 27 
temporary description 407-408 

statement delimiters, when removed 34 
statement identifiers, dictionary code 21 
statement label code 20 
statement labels 

in source text 20 
inserted in dictionary 20 

statement number. when printed 30 
statement numbering 20 
statement types 21 
statement, span of storage block 21 
statements 
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BEGIN-END 21 
BUY 32 
chains constructed 22 
DO-END 21 
identification of types 22 
IF-THEN-ELSE 21 

initial dope vector 40 
nested 33 
ON 21 
PROCEDURE-END 21 
second file 24-25,40 
SELL 32 
SIGNAL CHECK 32 
structure assignment 
terminated by compiler 

STATIC chain 50 

33 
20 

external section scan 56 
in structure processor 36 
scan 29 
with symbol table 50 

static defining 29 
STATIC DSA 49 
status byte 363 
status indications 8-9,362-363 
storage attribute collection area 25 
storage allocation logical phase 49 
string lengths 22 
structure assignment statements 33 
structure expressions 33 
structure level numbers 24 
structure processor, in aggregates 
phase 35-36 

SUBS/REGION list 38 
SUBS table 38 
subscript optimization 

commoning 38 
invariance 38 
transformation 38 

substitutions, in source text 20 
symbol table dictionary entry 50 
symbolic accumulator register 36 
symbolic name, text blocks 3 
symbolic register counter 40 
symbolic registers 55 
syntactical errors 

correction 20 
detection 20 
in read-in phase 20 

table control area 451 
table control tlock area 37 
table of logical phases 5-6 
tatles and routine directories, 
introduction 58 

TASK option, code bytes 31 
tasking information in DSA 51 
TeA (see table control area) 
TDSCIE 16 
temporary description stack 407-408 
temporary descriptors 40 
temporary result descriptor triples 

(TMPD) 40,407 
temporary workspace 40 
terminal error messages 9 
termination of compilation 57 
termination, of statements 20 
terms used during compilation 411-419 
testing, for consistency of attributes 
text additions 

BUY statements 30 
I/O statements 30 
SELL statements 30 
statements within statements 30 
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temporary storage 30 
unbrella symbol 30 

text, annotated dump 16 
text blocks 

control 8 
markers 19 
release 19 
size 8 

text chain 29-30 
text code bytes 3 

first level table 387-388 
in pseudo-code qOl 
on entry to translator phases 396-397 
second level table 389-390 

text formats 
absolute code QOQ-q05 
after read-in phase 390-395 
in pseudo-code QOl 
internal 386 
triples 398-QOO 

text scratch storage 29-30 
text string processing 3 
third level tables 362 
TMPD (see temporary result descriptor 
triples) 

transfer vector 18 
to control routines 8 

transformation subscripts 38 
translation table 20 
translator logical phase 

generic phase 33 
stacker phase 33 

triple names (see Appendix 0.11) 
triples 

ASSIGNMENT Q7 
format 33-3Q 
MULTIPLE ASSIGNMENT Qn 
PTCH 37 
SPECIAL ASSIGNMENT 48 
when generated 33-34 

TXT (see loader text) 
type 1 entry 56 
types of dictionary entri'~s 22-23 

unary prefixed triples 35 
undefined formal parameter 26 
undimensioned structure overlay 
defining 36 

'unsafe' variacles 38 
USE list 38 
USSL declaration 39 

validity check,PICTURE chain 28 
value scan 19 
variable data area 

in AUTOMATIC chain 51 
in pseudo-code phase 4/~ 

variable storage accumlator 52 
variables 

aliasing 37 
RDV for CONTROLLED or BASED 46 
symbol table 50 

VDA (see Variacle Data Area) 
virtual origin slot of dope vector 

WAIT statements, parameter list 45 
warning messages 9 
weights, com~are 33-34 
weights, stack 33-3Q 
work data sets (see data sets) 

XREF option 29 

ZCOMM 447 
ZPRNAM 55 
ZUBW 18 
ZURD 16,18 

48-character set 
concatenation 
preprocessor 

9 
18 

17-18 
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A change to the text is indicated by a vertical line to the 
left of the change. A changed illustration is indicated by the 
symbol (.) to the lef:t of the caption. 

Summary of Amendmenb; 

The major change reflected in this TNL is the addition of 
module F1 for handling the syntax check option. 

Other changes includE~ the addition of several new messages,. as 
well as minor technical corrections. 

Please file this cov,~r letter at the back of the manual to pro
vide a record of changes. 
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known as TRACE. 
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resolves nonst~andard QCONs, since the dynamic loader reco
gnizes QCONs. 

3. Module CFBAK has been added to give the user the option of 
transforming ,:,-mplicit calls to explicit calls. 

4. PLC recognize::> two new operands to the PLI command, EXPLI
CIT and XFERDS, which indicate the need for a call to 
CFBAK. PLC also recognizes a new PLCOPT option, NOCONV, 
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piler, should be invoked. 

5. If the default value PLIPACK is set to Y, ODC packs all 
CSECTs of the object module on external storage. If PLI
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CSECTs are packed. 
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6. other changes include the addition and deletion of mes
sages, as well as minor technical corrections. 

Please file this cover letter at the back of the manual to pro
vide a record of changes. 


