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fhis Program Logic Manual (PLM) is a guide 
to the IBM Disk operating System/Virtual 
Storage Extended (DOS/YSE), Linkage Editor 
program. It supplements the frogram 
listirigs by providing descriptive texts and 
flowcharts. 

For overall system control logic 
description, this PLK is to be used lIith 
six other PLMs: 

~Q§l!§~ Supe~!~2~ ~29!£, SX33-855~ 

~Q§l!§~ ~~~~ ~£2!~[I·!!~ !~£2£g!ng 
I~!n§i~!§ ~29!£, 5133-8552 

~Q§l!§~ ~g!£!! I~!n§!~n!§ !ng Q!~E fb!§~§ 
199i£. 5133-8553 

~Q§l'S! !!!!ti!! RI2g~g ~2ad !ng !!Q£ 
£2!!!I2! 199ic 5133-8555 

~§LYS~ 1!B£!~ia!! ~g!£, 5133-8557 

Publications that aid in the·u!>e of this 
lIilnual are; 

~!!!g! 12 ~OSl!SE !§§~~!!!!~, GC33.-~0214 

~§l!§~ §~st!~ £2~1~2! §!!~!!n1§, 
GC33-5376 

~Q§l!§~ QE~!!!n9 f~2£!g!I~, GC33-5378 

Publications related to the subject-of this 
"anual are:. 

~§l!§~ ~st!! ~!!!~~!~!!! 2!!g~, .GC33-5371 

~Q§l!§~ ~!!! ~!!!~~!!!!! !;Q!!£~E!§, GC24-5138 

QQ§l!§! tt!£~2,~~f~~n£~, GC24-5140 

~Q~l!~! §l§!~! Ge!~~!!!2!, GC33-5317 

QQ§l!§1 tt~§§!g~§, GC33-5319 

QQ§L!§! 1!Q~§ !g!J!!~ 1, SI33-1:1559 

Titles and abstracts of the other related 
publications are listed in the IBM 
§Y2~~!LlIQ ~!£!!29I!E!Y, GC20-000~. 

This manual consists ot five major 
sections: 

• 
• 

• 

• 

• 

Intr~duct10n to the Linkage Editor. 

Method of Operation, describing the 
program function, the structure ot 
object modules as input, I/O tlow and 
storage layout. 

program Organization, describing in 
detail the library record formats, the 
cont~ol floll and various features ot 
the program. 

General and detailed charts shoving the 
logic tloll of the linkage editor 
program. General charts are identitied 
by tllo-digit numerals such as 01, 
detailed tlollcharts by letters such as 
AA through ZZ. 

lppendixesllhich include a l~bel list, 
phase-to-module ~nd message crosS 
references for use in analyzin~ program 
errors, a brief description ot the 
system residence organization, and the 
linkage e!iitor External Symbol 
Dictionary (ES~ processing and map. 

r----------------------------------------------------------------------, I In this publication, system and component names as listed below I 
I should be read as indicated: I 
I I 
I System/component name T.o be read as I 

I --------------------- ------------- I I DOS/VS DOS/iSE (see Note beloll) I 
I I 
I Note: Unless that name explicitly refers to OOS/iS Release 34 or I 
I an earlier DOS/IS release. I 

~----------------------------------------------------------------------~' 
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All programs to be executed in the DOS/VS 
environment must be link-edited and stored 
in the core image library before they can 
be executed. The core image library is 
either on SYSRES (the system core image 
library) or on SYSCLB Ca private core image 
library). The linkage editor prog~am 
accomplishes the link edit function 
operating in one of three modes: 

!. ~~!~129 !2Q~. An object module is 
link-edited and permanently stored in 
the core image library. The core image 
directory of cataloged phases is 
updated in this mode ot operation. 

1· 12~Q ~nQ ~!~g~!~ !2Q~· An object 
module is link-edited 12£ 1~!E2£~£1 
§12£~9~ in the core image library and 
is i!!~Qi~1~11 ~!~g~l~Q· 

~. !§§~!!21~ ~'!!Q~!~£~!~ !2Q~. A source 
mOdule is assembled. or compiled. The 
object module (output) is link-edited 
for !~!E2£~£.! §!N~9~ in the core image 
library and is i!!gQi~!~l.! ~!~g~!§Q. 

Note: When operating in catalog mode, the 
core image directory for linked phases is 
updated. A reenterable program can be 
cataloged as eligible to be loaded into the 

3. 
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shared virtual area (SVA eligible). Phases 
resident in the SVA can be shared 
concurrently by programs running in 
different partitions. 

Job control calls the linkage editor 
program when a 1/ EXEC LNKEDT control 
statement is read. 

For updating the core image library 
directory, control is given to $MAINDIR. 
If OPTION CATAL was specified, the 
directory for cataioged phases is updated. 
If OPTION LINK was specified, the link area 
of the directory is updated. After either 
one of these functions is completed, 
control is returned to the linkage editor 
and then passed on to job control. 

The linkage editor program can run in 
either the background or a foreground 
partition. If it runs in the foreground, 
you must assign a private core image 
library (SYSCLB). In the background 
partition, the linkage editor defaults to 
the system core image library if no private 
core image library is assigned. The 
linkage editor issues a diagnostic message 
and terminates abnormally when you assign 
the private core image library across 
partitions. 

1. 

Linkage 
Editor 

2. 

3. 

2. 

3. 



The linkage editor prepares programs for 
execution on DOS/VS. Input for the linkage 
editor are t~e relocatable modules produced 
by the language translators. The linkage 
editor processes these modules into program 
phases which may be immediately executed or 
cataloged into the core image library. 

The linkage editor control cards direct the 
program to read an input module(s) and to 
torm phases from the control section within 
the modules. Figure 1 shows how phases can 
be formed. The linkage editor relocates 
the origin of each cont.rol section in the 
phase, assigns each phase an area of 
storage and a transfer address, and 
modifies the contents ot the address 
constants in the phase. 

r-----------------------------------------, 1 Sample of a 2-module input resulting in I 
1 a 3-phase output 1 
1-----------------------------------------1 
1 Language Trans- 1 Linkage Editor 1 
1 lator Output 1 Output I 
--~-----------------+------------~-------I 

!'Jodule A 

ESDs 
TXT-CSECTA 
TXT-CSECTB 
TXT-CSECTC 
RLDs 

Module B 

ESDs 
TXT-CSECTD 
TXT-CSECTE 
TXT-CSECTF 
TXT-CSECTG 
RLDs 

Phase 1 

CSECTA 
CSECTB 

1 
1 
1 
1 
1 
1 
1 

--------------------1 
Phase 2 

CSECTC 
CSECTD 
CSECTE 

1 
1 
1 
1 
I 
1 
1 
1 

--------------------1 
1 1 
1 Phase 3 I 
1 1 
1 CSECTF 1 
1 CSECTG I L------_---_______________________________ J 

Figure 1. Example of a Module-Phase 
Relationship 

The relocation factor for each control 
section is determined and saved by building 
a table called the control dictionary. 
This table contains the linkage editor 

phase definitions and the module ESD items. 
When complete, the table provides . 
sufficient information for determining the 
location ot each control section and for 
resolving any references between control 
sections. 

The module TXT items are then built into 
phase blocks. The RLD items (address 
constants) are modified and inserted into 
the text. A transfer address. is determined 
for each phase. Unresolved address 
constants will appear as zero RLD items in 
relocatable phases. 
The linkage editor will also accept as 
input phases retrieved by the CSERV program 
from the core image library. The purpose 
of this function is to allow recataloging 
of an already link-edited phase to a 
different core image library. 

The input to the linkage editor consists of 
object modules and linkage editor control 
cards. Each module is the output of a 
complete language translator run. It 
consists of dictionaries and text for one 
or more control sections. 

The dictionaries contain the information 
necessary for the linkage editor to resolve 
references between different modules. The 
text consists of the actual instructions 
and data fields of the module. , 
Six card types can be produced, by the 
language translators or by the programmer, 
to form a module. They appear in the 
following order: 

r-----------------------------------------, 
1 Card Type I tefinition 
1-----------+-----------------------------
1 ESt External symbol dictionary 
1 
1 SYM 
1 
1 TXT 
1 
1 RLD 
1 
1 REP 
I 
1 
1 ENt 

Ignored by linkage editor 

Text 

Relocation list dictionary 

Replacement to text made 
by the programmer 

End of module L _________________________________________ J 
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The ~~1~fns1 §~~E21 Q!£1!Qnsf~ contains 
control section definitions and intermodule 
references. When the linkage editor has 
the ESOs from all modules, it can relocate 
the sections and resolve the references. 
Five types of entries are defined in the 
control dictionary. 

SD Section definition: provides 
control section name, assembled 
origin and length. Generated by 
a named START or a named CSECT in 
a source module. 

WX 

PC 

LO/LR 

ER 

Generated by Weak External 
Reference (WXTRN), which has a 
function similar to EXTERN, 
except that WXTRN suppresses 
AUTOLINK. The linkage editor 
treats WX as an EN, NOAUTO. 

Private code: provides assembled 
origin and length for an unnamed 
control section. 

Label definition: specifies the 
assembled address and the 
associated SD of a label that may 
be referred to by another module. 
The LO entry is termed LR (Latel 
Reference) when the entry is 
matched to an ER entry. 

External reference: specifies the 
location of a reference made to 
another module. ER is generated 
by EXTRN or a v-type address 
constant in a source module. 

CM Common: indicates the amount of 
main storage to be reserved for 
common use by different phases. 
CM is generated by CCM in a 
source module. 

~O DOS/VS Linkage Editor 

The f~1Q£s1!2n 1!§1 Q!£1!2nsf~ identifies 
portions of text that must be modified on 
relocation (address constants). 

When the linkage editor reads a module, it 
stores ESDs in its control dictionary, 
writes TXT and REP items in core image 
blocks in the library, and writes BLO items 
on an RLD file. Each item that is 
identified by the language translators with 
an ESID number ,is re-identified by the 
linkage editor with a control dictionary 
number to avoid duplication of 
identification between modules. For the 
ESD processing, see !1212~ng!! 1. 

lL.Q f.l&~ 

The I/O flow for the linkage editor program 
consists of: 
• Input from: 

SYSLNK - the system link library 
SYSRLB - a private relocatable library 
SYSRES - the system relocatable 

library on SYSRES 
SYS001 - the I/O workfile 

• Output to: 

SYSLST - the list device 
SYSLOG - the logging device 
SYSRES - the system CIL en SYSRES 
SYSCLB - a private core image library 



Figure 2 shows the I/O flow of the linkage editor. 

SYSLNK 

SYSRES 
(System CI L) 
and/or 
SYSCLB 
(Private CI L) 

SYSRES 
(Syst. Reloc. Libr.) 
and/or 
SYSRLB 
(Private 
Reloc. Libr.) 

Linkage 
Editor 

uo 
Figure 2. Linkage Editor I/O Flow 

SYSO01 
Workfile 

D 
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Addresses in Col. "start at approx." are relative to the beginning of 
. partition. 

Start at Addressed Description 
approx. by 

Length 
approx. 

o IJBLNK Part of linkage editor permanent in 
storage 

19K 

19K 

\l9K 

20K 
22K 

24K 

IJBINL 
VCATND 

AWKARE 

RLDIRAR~ 
RLDIRAR2 

IOAREA 1 

26K-320 bytes 

26K 

28K 

29K 

30K 
+176 
bytes 

30K+? 

30K+? 

54K+? 

FRMBUF 

FLNBUF 

LTMINE 

CDENT1 

CTLDAD 

WRKI"IAIN 

INL-CSECT, used only during initialization, 4K 
ther'eafter overlaid by I/O-areas 

Aligned on 1K 
I/O-area for core image lib 

Aligned on 2K (page-boundary) 
2 I/O-areas for reading directory of 
relocatable library (used alternately) 

I/O-area for reading from SYS001 

Aligned on 2K (page-boundary) 
Save-area for 1 record of a member in the 
relocatable library (handling spanned 
records: already read part of the record 
is moved before the part being read by a 
new read-command) 

1K 

2K 
2K 

0,5K 

320 
bytes 

I/O-area for reading member of relocatable 2K 
library 
Also used as I/O-area during initialization 
(reading library descriptor records) 

I/O-area for reading from SYSLNK (default- 1K or 
size=1K, may be changed by user) 1K· 

Workarea (called Linkage Table) for 1200 
processing ESD-numbers during processing bytes 
an object module (i.e. only till the next 
END card) 

will be overlaid by status-table when 
calling $LIBSTAT 

Workarea (called control dictionary) 
containing information about all phases 
and ESD-items. Size will vary, as big as 
necessary 
20 bytes for each ESD-item 
40 bytes for each phase 

Workarea (called stowtable) containing 
information about all phases as interface 
table for SMAINtIE or $MAINDIF. 
Size will vary, max. 2K 
12 bytes tor control-information 
30 bytes tor each phase 

Workarea used by $I"IAINDIR or $I"IAINDIF 
(approx. 24K, for exact value consult 
$MAINDIR or $I"IAINtIF) 

END OF USED STORAGE 

13 
bytes 

? 

? 

24K 
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29K 

19K+ 
16 bytes 

When calling $tIBSTAT overlaying at 

LTIH NE Workarea (called status-table) 
as interface tor $LIESTAT 

Workarea used by $LIESTAT (approx. 4K, 
tor exact value consult $LIBSTAT) 

13 
bytes 

4K 

Method of Operation 13 



SYSLNK AND RELOCATABLE LIBRARIES 

The Linkage Edito~ reads data from SYSLNK in three different formats 
(format 1, 2 and 3) and from the Relocatable Library in a unique format 
(format 3). 

""I ..... ----------322 bytes-----------J .. I 

Format 2 B1 B2 80 bytes 80 bytes 80 bytes 80 bytes 

""1 ... ----------322 bytes-----------J .. I 

F~mat31 ~._1~I_B2_L1 _______ 16_0_b_y_te_s ______ ~ _______ 1_6_0_b_yt_e_s ______ ~1 
Bl (1 byte) - "Number of records per block (either 1. 2 or 4) 
B2 (1 byte) - Record length (either 80 or 160) 

Figure 3. Block Format on SYSLNK and Eelocatatle Library 

Format 3 is the odly one acceFted from the Relocatable Library. 
to the DOS/VS Librarian Logic for a detailed description.) 

(Refer 

The Linkage Editor recognizes different item types (ESD, TXT, RLD, REP, 
ENt). Only one item type cpn be contained in each individual record. 

The Linkage Editor control statements ACTION, INCLUDE, ENTRY and PHASE 
each occupy a complete block, i.e. only one record per block will be 
accepted. 

For a private relocatable library, Figure 4 shows an example of a 
logical block consisting of a set ot physical blocks. 

14 DOS/VS Linkage Editor 



1st byte = Number of logical records (1 in Linkage 
Editor control cards, 2 in 12-2-9 cards) 

,2nd byte = Record length (160 in all records) 

1 160 INCLUDE 

1 160 PHASE 

Unused 

Unused } Linkage Editor 
Control Cards 

2 160 ESD ESD 

2 160 ESD .TXT 

2 160 TXT TXT 

2 160 TXT TXT 

2 160 TXT TXT 
12-2-9 Cards 

2 160 TXT TXT 

2 160 TXT REP I Unused 

2 160 REP Unused RLD 

2 160 RLD RLD 

2 160 RLD END I Unused 

\ J 
v 

2 Bytes 160 Bytes 160 Bytes 

322 Bytes 

Figure 4. Example of a logical block on SYSRLB 

For CKD devices, the physical record is 
identical with the logical block. For FBA 
devices, this is not true. For the FBA 
records of SYSLNK, the SAM format is used. 
The control interval is 1K by default. The 
user may change this value by specifying a 
different size in the EXTENT card. 

�i ..... t---------Control Int.rv.I---------t .. ~1 

1 I 
I I 

logical block I logical block I 2_RDF l.RDF CIDF I I. ... 
I I 
I I I 

Figure 5. SAM-Format for SYSLNK on FBA 

ClDF Control interval definition field (4 
bytes; first .two bytes containing 
address of free space, last two bytes 
containing length of free space) 

BDF Becor~ definition field (3 bytes) 

1. BDF: 1. Byte: bit 1=0 only 1 block 
bit 1=1 (X'40') 

more than one block in this 
C.l. 
last two bytes: length of 
block 

2. BDF: last two bytes: number ot 
blocks in this C.l. 

For the relocatable library on an FBA 
device, no special format is used. The 
first logical block of a member starts on a 
physical block boundary. The next logical 
blocks are written sequentially, regardless 
of 'physical block' boundaries ("spanned 
records", i.e. part of a logical may be in 
one physical block and the rest of it in 
the next physical block). 

I" physical block --14--phvsical block ~ 

1 1 1 I I 
1 1 1 I I 
I 1 1 1 I 
1 I 1 I I 
1 1 I I 1 
I 1 i I I 
1 1 I 1 I 

!+log.block..j.log_block..,.j.log_block...J.....log.bloCk...J.....log.block.! 

Figure 6. Spanned records for SYSRLB on 
FBA 

~ 

\ 
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CORE IMAGE LIBRARY 

The logical record of the core image 
library has a size of 1024 bytes. It 
contains executable ~ode and at the end of 
the phase some RLD information, whenever 
the phase is relocatable. For CKD devices, 
the records are unblocked and the physical 
record is the same as the logical record. 
For FBA devices with a blocksize of 512 
bytes, the unit-of-transfer will always be 
two physical blocks = 1024 = one logical 
record. 

WOBKFILE SYSOO 1 

The linkage editor is a single phase 
program divided into ten CSECTs. The CSECT 
names and their functions are the 
following: 

IJEINL Entry point tor calling program, 
used for initialization and 
processing ACTION cards (afterwards 
overlaid by I/O-areas), (Chart 01). 

IJBLNK Contains subroutines and constants, 
besides subroutine ALNKOF, which 
reads input and gives control to 
the appropriate CSECT (Chart 02). 
See also the chapter on 
subroutines. 

The logical record for the workfile SYSOO 1 I.IJBFIN 
has a size of 240 bytes. In the first 16 
bytes, it contains the standard information 

Beads input, if SYSLNK or a 
Relocatable Library is on FBA 
(Chart 03). 

of a RLD card, in the ~est, it contains the 
variable intormation of four BLD cards. For IJB~SD 
CKD devices, the records are unblocked and 

Processes ESD-cards (Charts 04, aS). 

the physical record is the same as the IJEOTH Processes TXT, REP, RLD, END-cards 
(Chart 06). logical record. For FBA devices, two 

logical records are blocked together in one 
physical block. IJBSCN Processes INCLUDE, PHASE, ENTRY 

cards (Chart 01). 

"'1 .. ..----------PhySical bIOCk-----------<~~1 

logical record 1 logical record 2 unused 

Figure 7. Blocked records for SYS001 on 
FEA 
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IJECTL Post-processes PHASE, ENTRY cards 
(Chart 08). 

After ENTRY-card: 

IJBMAP prints linkage editor map (Chart 
09) (Figure 19). 

IJBRLD Processes RLD-items read from 
SYS001 (written by IJBOTH) (Charts 
10, H). 

IJECAT Updates directory of Core Image 
Library (calling $MAINDIR or 
MAINDIF). Prints status report 
(calling $LIBSTAT), returns to 
caller (Chart 12). 



Figure 8 shows how these CSECTS are ccnnected in the program. 

~------'3 

FIN 

4+5 

ESD 

.------~6 

OTH 

7 

SCN 

Notes: The boxes show the CSECT names without 
the common prefix IJS. 
Numbers adjacent to boxes point to the re
spective general chart(s). 

NO 

Figure 8. Linkage Editor Control Flow 

~----"""8 

CTL 

~--L.--""""9 

MAP 

10-11 

RLD 

12 

CAT 
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The control dictionary is an internal 
linkage editor table used to store phase 
and external symbol dictionary (ESD) 
information. All information necessary for 
relocation is contained in the control 
dictionary. 

The control dictionary is composed of a 
variable number of 20- and 40-byte entries. 
Each phase entry is 40 bytes long and is 
handled as if it consisted of two 20-tyte 

lb BOS/VS Linkage Editor 

entries by the routines scanning the 
control dictionary (except for when it is 
scanned for a section definition entry) • 
All other types of entries are 20 bytes 
long. 

The control dictionary starts on the first 
full word boundary after the linkage table. 
Location CDENT! contains the address of the 
first entry. Location CTLDAD contains the 
address of the last entry in the control 
dictionary. Refer to Figure 9 for the 
format of the control dictionary entries. 



FORMAT OF CD ENTRIES 

Layout of Control Dictionary entries for ESD items 

NAMED 

o 

o 

NAMED 

o 

NAMED 

ESDTYPD 

ASSORGD 

8 9 

8 9 

ESDTYPD 

ASSORGD 

8 9 

ESDTYPD 

12 

12 

16 

14 18 

fype of ESD item: 
(see section 'Object Modules as Input' abovel 

SO section definition 
or 
PC private code 

CM - common storage 

LD label definition 
or 
LR label record 

ER - external reference 
or 
WX - weak external reference 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Byte 19 is reserved for future use. 

Figure 9. Format ot Control Dictionary Entries (Part 1 ot 2) 
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Layout of Control Dictionary entries for a phase 

PHNAMED ESDTYPED 

ORPHDAD NOBLOKD 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

ORPHRGD NXPHRGD 

TRFRADD LlNKSTRD* 

Byte 39 is reserved for future use. 
*Only used for relocatable phases. Otherwise the content is zero. 

Figure 9. Format ot Control Dictionary Entries (Part 2 ot 2) 

USE OF CD ENTRY FIELDS 

Each control dictionary entry is first 
built in a fixed location in IJBLNK and is 
called "current entry". The current phase 
control dictionary entry starts at label 
CPHENT and the current ESD entry at latel 
CESDENT. The current ESD entry is added to 
the control dictionary at label ELBINT in 
the ESD processor. The current phase entry 
is moved to the control dictionary at label 
MOVENTRY after the next phase card or the 
ENTRY card has been read. 

In IJBMAP the location CPHENT is used to 
save a phase entry during a search for ESD 
entries belonging to the phase that is 
being processed. References to control 
dictionary information are sometimes to the 
current entry and sometimes to the contrel 
dictionary itself. Therefore, in the 
following description of the control 
dictionary fields, the name of the 
corresponding current field between 
parentheses is added to the control 
dictionary name of the field. 
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'I'his CD Field Contains 

NAMED (NAME) the name of the ESD item. 

ESDTYPD (ESDTYP) the type of ESD item. The 
representation of diffe
rent ESD items is shown 
below. 

ASSORGD (ASSORG) the assem~IEd origin of 
SD, pc, LO, or LB. 

LNGTHD (LNGTH) the length of the CM. 

RELFACD (RELFAC) • in the case ot an SD or 
PC the relocation fac
tor. The relocation 
tactor is calculated 

CSNUMD (CSNUM) 

by SUbtracting the as
sembled origin from the 
next possible phase 
origin NXFHRGD (NXPHBG). 

$ 1n the case ot a CM the 
absolute address of the 
next start ot the CM. 

a pointer to the SD or CM 



containing the entry sym
bol ot the LO or LB. If 
the SO or eM pointed to 
by an LD or LR has al
ready been processed the 
LO or LR is called "as
Signed". If not, LO or LB 
is called "unassigned". 
In the case of an unas
signed LD or LR this 
field contains the ESID 
number of the SD or CM as 
a pointer. In the case of 
an assigned LD or LR this 
field contains the con
trol dictionary number of 
the SD or CM. 

r-----------------------------------------, 
I ESD Item I Representation I 
1-------------------------+---------------1 
I Section Definition (SD) I X'OO' I 
I Private Code (PC) I X'04' I 
I Co. lion (CM) I X' 05' I 
I Label Definition (LD) I X'Ol' I 
I Label Reference (L8) I X'03' I 
I External Reference (ER) I X' 02' I 
I Weak External (WX) I X' 02' I 
l-------------------------------~---------J 

PHRUMED (PHNUME) the phase number of the 
phase in which the ER or 
WX was encountered. 

PHRUMD (PHNUM) the phase number of the 
phase containing the SD 
or PC. 

SWITCHD (CSWITCH) r-----------------------, 
BitlOn I Off 
---+---------+---------
0-41lJnused 
---+---------+---------

5*INo IAIJTCLIRK 
IAIJTOLINK Inecessary 
Inecessaryl 

---+---------+---------
6 IER is a IEB is a 

Iweak Inormal 
lexternal lexternal 
I Ireference 

---+---------+---------
7 ILD/LR un-ILD/LR 

lassigned lassigned 
l-----------------------J 
*This bit is always set 
if bit 6 is on and also 
after AIJTOLINK was not 
successful. 

PHNAMED (PHNAMEC) the phase name. 

ESDTIPED 
(ESDTIPC) 

ORPHOAD (OBPHDA) 

X'07' to classify the 
control dictionary entry 
as a phase entry 

the diSK address of the 
first text blOCK of the 

phase in the format 
CCHHRfor CKDdevices. 
For FBA devices, the 
first four bytes contain 
the physical block number 
(relative to the device, 
not to the library); the 
fifth byte is unused. 

ROBLOKD (ROSLOK) the number of text blOCKS. 

NOEYTEC (NOEITE) the number of bytes in 
the last text block. 

fiLDITEMD 
(RLDITEMS) the n umber of BLD items. 

ORPIlRGC (ORPHRG) the load address of the 
phase. The first byte 
must be X'OC' (see note 
below) • 

NXPIlBGD (NXPHRG) the highest phase address. 

TRFBADI) (TRFRA!:) 

LINKSTRD 
(LINKSTRT) 

RLLELCKC 
(RLDBLCKS) 

PHTIPED (PHTIPE) 

This field is initialized 
with the contents of 
ORPHRG. Every time an SD 
or PC is ~ncountered the 
field NXPHRGC is aligned 
on a double word boundary 
and the length of the
control section is added 
to it. 

the transter address of 
the phase~ The first byte 
must be X' 00' (see note 
below). 

the starting address of 
the partition into which 
the program is link 
edited. 

the number of extra RLL 
blOCKS. Extra RLD blOCKS 
must be added if, atter 
the text of a relocatable 
phase, RLI) information is 
stored for use by the re
locating loader and the 
remaining space in the 
last text block is not 
sufficient. 

an indication as to the 
type of phase. 

r-----------------------, 
IType of PhaselRepresen-1 
I 1 tation 1 
1-------------+---------1 
I Self 1 I 
I relocating I X'80' I 
I Relocatable I X'40' I 
ISVA eligible I X'20' I 
I Not I I 
I relocatablel X'OO' I 
L-----------------------J 
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]Q1~: Most of the routines scanning the 
control dictionary handle it as if it 
consisted of fixed length (20-byte) 
entries. The value X'OO' in the first 
bytes of the OBPHRGD and TRFRACD fields, 
prevents the second half of a phase entry 
to be interpreted as an ESD entry since the 
displacements of OBPHRGD and TEFRADB 
correspond to those of NAMED ana ESDTYPC. 
Because of the type mask X'OO' for an SD, 
an exception has been made for routines 
searching the control dictionary for an SD. 

The linkage table is an internal linkage 
editor mechanism used to link the ESIC 
number supplied by tpe language translator 
output to the corresponding control 
dictionary number that belongs to a control 
dictionary entry. 

The linkage table is composed of a variable 
number of fixed 3-byte entries up to a 
maximum of 400. It is built separately for 
each object module. When an END card is 
processed, signalling the end of a module, 
the table is reset to zeros. Location 
LTMINE contains the address of the first 
item in the linkage table minus 3 bytes. 
LNKTAD contains the address of the last 
item in the linkage table plus 3 bytes. 

Linkage 'table 
r---------------------, 
I Control I ESD 1 
1 Dictionary 1 Type 
1 Number 1 1 
1------------+--------1 
I 2 Bytes 1 1 Eyte I 
L---------------------~ 

USE OF THE LINKAGE TABLE AND CONTROL 
DICTIONARY 

The linkage table is designed to associate 
text and RLD information with the proper 
relocation attribute from the control 
dictionary. The following steps are taken 
in processing text: 

1. Get the ESID number and calculate the 
linkage table entry. 

2. Go to the linkage table. 

3. Extract the control dictionary number 
field of the linkage table, and 
calculate the control dictionary entry 
location. 

4. Go to the control dictionary entry. 
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5. Extract the relocation factor. 

6. Add the relocation factor to the 
assembled origin of the text to be 
loaded. 

7. Substitute the result of the 
calculation in step 6 (the load origin) 
for the lan~uage translator supplied 
assembled origin (for the text). 

8. Calculate the block of the core image 
library to which this text belongs 
(next available block). 

9. Get the proper core image block. 

10. Put the text into the core image block. 

]Q1~: If a TXT card on P-pointer points to 
a negative control dictionary number, that 
control section is skipped. If the 
R~pointer points to a negative control 
dictionary number, that control section is 
needed (CSECT is not in this phase in real 
storage) . 

This feature tries to locate a module in 
the private (if assigned) and system 
relocatable libraries for any unresolved 
ERs found in the preceding phase. The 
signal that indicates a phase has finished 
processing is either a new phase card or an 
ENTRY card. When the signal is detected, 
autolink is attempted unless the feature 
has been suppressed by a NOAUTO phase card, 
action card option, or by WXTRN. 

Whenever a BTF macro is expanded during a 
language translator run, an EE is generated 
with a label corresponding to a label of a 
LIOCS module. The label of the ER is used 
as the search argument in autolink. The 
autolink processing searches first the 
private (if assigned), then the system 
relocatable directories for the 
corresponding label. The directory entry 
contains the disk address of the module in 
the relocatable libraries. The module is 
the macro expansion, and is then treated as 
an include statement. 

• The symbol AIO represents the assembled 
origin. 



• The symbol R/F represents the 
relocation factor. 

• The symbol L/O represents the load 
origin. 

• The symbol P/O represents the phase 
origin. 

~!~~~l~ 1: The A/O provided by the language 
translator is added to an R/F determined by 
the phase origin information. If the phase 
is not relocated when it is loaded into 
main storage the result, the L/O, is the 

'main storage address that is the physical 
location of this text, RLD item, or control 
section. 

A/O + R/F = L/O 

]!~~~1~ 1: The assembled origin of the 
CSECT being processed is subtracted from 
the address that is the next possible phase 
origin. This results in the relocation 
factor for that control section. 

P/O - A/O = R/F 

]!~~~1~ 1: The address of the next 
available control dictionary entry is 
calculated by adding the length of the last 
entry to the address of the last entry. 

~!~~El~ ~: The current linkage table entry 
plus 3 equals the next linkage table entry. 

The first CSECT (IJBLNK) of the linkage 
editor program contains most of the 
subroutines used by other linkage editor 
CSECTs. After processing any of these 
subroutines, control is returned to the 
calling routine if not indicated otherwise. 
A list containing the subroutine names of 
this CSECT, the main entry points, 
descriptions of the routines' functions, 
and the appropriate flowcharts is shcwn 
below: 

Sub- Entry 
routine point 

Function Chart 

RDSOCO RDSOOO Reads input trom SYSLNK AA 
or the relocatable 
library. 

LTESID LTESID Note: Input to this AE 
routine is an ESID num-
ber supplied by the 
language translators. 
Inspects the centrol 
dictionary by taking 
the following actions: 

• If the control dictio
nary number is zero, 
the ESID number has not 
yet been processed. The 
routine then returns to 
the address in the link 
register. 

• If the control dictio
nary number is negative, 
the ESD item is bypassed 
and the routine returns 
to link register plus 4. 
Addresses of the linkage 
table entry and the con
trol dictionary number 
are supplied • 

• If the control dictio
nary number is positive, 
the routine returns to 
register plus 8. Relo
cation tactor (for SD/ 
PC), control dictionary 
number and address ot 
the control dictionary 
are supplied. 

SRCHCD SRCHCD Searches the control AC 
dictionary for a matching 
label. 

SRPCOD Entry at SRPCOD continues 
the search after a matching 
label has been found. 

CNVHEX CNVHEX converts EBCDIC input AC 

PRINT PEINT 

LOGMSG LOGMSG 

PRTLST PRTLST 

SPACE1 SPACE1 

AD1DSK AD1LSK 

to hexadecimal output. 

Prints messages and map AD 
onto SYSLST. 
Prints error message A~ 
onto SYSLOG. 

Prepares for printing AD 
the linkage editor 
diagnostics of input. 

Spaces one line on AD 
SYSLST. 

Updates the disk address AE 
to the next record. 

UPDSKAD UPDSKAD Updates the disk address 
to the first record on the 
next track. 

XTPHNO XTPHNO Extracts the phase num- AF 
ber from SD, PC, LD, or 
LR control dictionary 
entries. 

XTPHGT Entry XTPHGT is used it 
th~ entry is known to be 
a SD or PC. 
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I 

ABTEER ABTERR Gives control to IJBELD AF 
for abnormal termination 
error handling. 

CDSIZE CDSIZE Checks for control AF 

WRITE 

ALNKPR 

ALNKOF 

W~ITE 

READC1 

dictionary overflow. 

Reads or writes core 
image blocks. 

DISKRDWR Executes the I/O by 
DISKIO means of EXCP. 

FDISKIO Entry if I/O for FEA. 

ALNKPR Initializes for the 
scanning of the reloca
table directory for 
AUTOLINK. Extracts un
resolved ERs from the 
control dictionary in 
collating sequence. 
Gives control to the 
INCLUDE processor and, 
after the modules have 
been included, passes 
control to ALNKOF. 

AG 

AG 

ALNKOF 
RDNEXT 

Reads the input stream AH 
and diagnoses the type of 
card to pass centrol to 
the appropriate CSECT. 

RDEXEC Entry at RDEXEC skiFs 
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CANCL 

EREOR 

NOTCTL 

DERDAD 

EXLOAD reading of card. 

CANCL Cancel routine. If AH 

EEROR 

necessary, sets the new 
supervisor cataloged bit 
in COMREG off. 

sets up to print non- AI 
termination error 
messages. If the calling 
routine sets the RETEN bit 
in ERRSW, the ERROR routine 
returns to'the calling 
routine. If the RETRN bit 
is off, return is to 
RDNEXT or to ALNKPB if the 
error occurred during 
AUTOLINK. 

NOTCTL Converts input cards AI 
(containing 12-2-9 in 
the first column) to 
machine printable format. 

DERDAD Provides a core image AK 
block containing a 
specified storage address 
for a work area. If the 
space in the work area is 
required for a next block, 
the current block is 
written back to the CIL. 



1. A unit of programming, routine, CSECT, or phase, is contained in one 
box like this: 

2. 

3. 

xxx 
r--------------------------------------, 1 YYY 777 1 
1--------------------------------------1 
1 1. 1 
1 2. step members 1 
1 3. 1 
1 1 

where: xxx marks the label and routine name 
ffY says briefly what the routine does 
zzzis the reference to the detail chart(s). 
The step numbers are given from 1 to n within this routine 
only. 

On-page connectors are such: 

--0 0-
Off-page connectors are such: 

~ 
Table E y 

CONTROL 
3 

where: the number in the frame marks the chart from which we come or 
to which we go, 
the word above (incoming) or below (outgoing) marks the label 
(routine) on that chart, 
the number under the word marks the step within the routine 
to which we go if it is not step 1. 
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Chart 01. IJEINL and FBAINL Initialization 

IJSINL * 

~ 
Verifies the 

INTPT2 PCIL NO linkage edi tor 
Assigned runs in the 

JA background 

Calculates relocation factor and 
relocates address constants. 

YES I 
~ VALIDFN PCILYES 

JA JB 

Set constants for valid Fn - parameters on Verifies that the private core image library 
ACTION - card and set switches for RPS - support. is uniquely assigned to the partition in 

which the linkage editor is running. 

~ --
OPEN ROUTINE JA, JD 

Opens SYSLST, SYS001, and SYSLNK and USESYS 

saves information concerning these files. GET LIBRARY INFORMATION JB, JD 

~. Reads the library descriptor entry from the core image 
CALCWA library directory to obtain device and library information 

JA of the core image library. Gets relocatable library 
information from the system directory. 

Calculates the address of 
1/0 - areas 
linkage table 
control dictionary 

Get start address of partitions. RLBOPEN 
Check if partition is large enough. SYSRLB NO 

Assigned 

SYSREST + 
YES 

JA, JD 

Initialize constants for system relocatable Opens SYSR LD and saves start address of 
library and system core image library. the private relocatable directory. 

I 

'C?N 
GHERKIN 

JB 

Calls S$BSYSWR to allow writing 
onto SYSRES. 

"Entry point to Linkage Editor 
I 

NXTCARD • ACTION CARD PROCESSOR JC 

Reads cards from SYSLNK. If an ACTION card is 
read, the operands are scanned. On reading the f----first NONACTION card, the actions are processed 
and the routine exits to R DEXEC to scan the 
NONACTION card. 

~ 03 

RDEXEC FREADLN 
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Chart 02. IJBLNK - subroutines 

ALNKPR 

04 
06 
07, 
08 

01 - NXTCARD 
03-FREADLN 

IJBSCN 

ALNKPR* 
06 - ENDPRC 
07- ENTCRD 

Searches the control table for unresolved 
ERs and initializes for AUTOLIN K if an 
unresolved ER is found_ 

Reads record from SYS LN K or the 
relocatable library_ 

Diagnoses type of card image and gives 
control to the appropriate CSECT. 

CHKNPH 

Note: The flowcharts AA-AF and AJ-AK 
describe the less important subroutines. 

AG 

AH 

FREADREL 

AH 
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Chart 03. IJBFIN - Processing EBA device input 

RONEXT 

FREAOREL 

Takes care of spanned records in the relocatable 
library. Entered from the read routine with label 
RON EXT (Chart 02). 

ROEXEC 

INCLPR 

FRMOOIO 

Issues the I/O command by means of CCW's. Also 
used as second entry from IJBSCN (Chart 07) after 
having scanned the directory of the relocatable 
library for the module to be included. 

FREADLN 

~ 
RDEXEC 

01- NXTCARD 
02- RDNEXT 

KA 

KA 

KB 

Deblocks the input from SYSLNK. Entered the first time 
from NXTCARD, a label in the initialization routine IJBINL 
(Chart 01). As soon as the first non-ACTION card has been 
processed, always entered from read-routine RDNEXT 
(Chart 02). 

RDEXEC 
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Chart 04. IJBESD - ESD Processing 

From 
several 
points 

BC 

. Preliminary 
processing of 
SO/PC item. 

ROEXEC 

CHKNPH 

INITIALIZE THE ESO PROCESSOR 

Performs the input control function of updating 
location PERIOA (see label list). Builds a dummy 
phase card for the initial phase if none has been 
supplied. 

ESORET 

START CARD IMAGE CHECK 

Checks the validity of the type code supplied with 
each ESO item in the variable field of the card 
image just supplied as input. Provides exit from 
this phase when a II the ESO items on a card 
i mage have been processed. 

Preliminary 
processi ng of 
LO item. 

BA BA· BC 
Preliminary 
processing of 
ER item. 

Searches the control dictionary for a label 
matching the label of the input ESO item. 

~ 
ESLBCO 

BA 

BA 

BO 

Preli minary 
processi ng of 
CM item. 

BC 
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Chart 05. IJBESD - ESD Processing 

ELBCM 

BD 

Completes 
CM Processing. 

ESORET 

ESLBCD 

PROCESS ESD ITEM AGAINST CONTROL 
DICTIONARY 

Compares the label of the input ESD item with 
the label fields of the control dictionary entries. 
Complete SD/PC processing by ensuring that the 
hame field of the ESO item is a blank. 

ELBSD 

BD BE 

Completes Completes 
SD/PC processing. LD processing 

ELBNCD 

UPDATES THE LINKAGE TABLE AND 
CONTROL DICTIONARY 

Posts the ESD item in the control dictionary (as a 
new entry or as a replacement). Moves the control 
dictionary number of the ESD item (non LD) to 
the linkage table. Checks for control dictionary/ 
linkage table overlap. 

ESDRET 
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BO 

ELBER 

BC 

Completes 
ER processing. 

BF 



Chart 06. IJBOTH - TXT, REP, BLD, and END processing 

TXTPRC 

TXT PROCESSOR 

RDEXEC 

IJBOTH 

INITIALIZE IJBOTH 

.Scans and analyzes language translator provided input 
cards. Determines the processing routine required. and 
branches to the appropriate address. Determines card 
type anq branches to a ppropriate processor . 

CA 

...-__ --!TXT END 1------, 
REP RLD 

ENDPRC 

cEi END CARD PROCESSING 

Puts the text into core image format. 
Builds the text blocks reletive to the 
starting address of the 110 area labelled. 
WKAREA. 

1: Updates input control mechanism PERIDA 
(see labellistl. 

2. Sl,Ippl ies transfer address if none has been 
accepted. 

REPROC 

REP PROCESSOR 

Modifies REP card images so that they 
appear as text card images. Processes 
within the text processor as a text card 

~~ 
RDNEXT 

RLDPRC 

co 

3. Identifies unassigned LD/LR within the 
control dictionary for this module. 

4. Clears the linkage table. 
5. AcCepts CSECT length if required. (Some 

language translators supply CSECT length 
in the end cardsl. 

RLD PASS 1 PROCESSING CD. CEo CH 

02 

RDNEXT 

Converts Rand P poimer information to 
control dictionary number information for 
pass 2 RLD procesSing. This routine·outputs 
the pass 1 R LD information onto SYS001. 

NO Return to 
Autolink 

YES 

~ 
ALNKPR 

CF·CG 
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Chart 07. IJBSCN - Control statement (INCLUDE, PHASE, and ENTRY) and Scan processing 

INCCRD 

INCLUDE CARD PROCESSOR 

RDEXEC 

IJBSCN 

INITIALIZE CONTROL CARD PROCESSOR DA 

Performs the input control function of updating location 
PERIDA (see label list). Locates the. operation field of 
the control card and performs initial validity checks of 
this field. Identifies the type of control card and bran· 
ches to the appropriate processing routine. 

INCLUDE ENTRY 

PHCRD ENTCRD 

DB PHASE PROCESSOR DC·DE ENTRY CARD PROCESSOR DB 

Checks the validity of the 
INCLUDE card operands. 

Validity checks operands and operand 
delimiters (stop characters). 

Provides exit from either the entry card 
processor or the phase card processor. 
Scivesany transfer address provided as 
the operand of an entry card. 

ALNKPR 

INCLPR 

INCLUDE/AUTOLINK POST PROCESSOR DG,DH,DJ 

Performs tota I search of private relocatable, if assigned, 
and system relocatable directories for a module with the 
name specified by the INCLUDE card image. Updates 
location PERIDA which is used to keep track of nested 
INCLUDES (see label list); also searches the directories 
for a module with same name as the ER, generated by 
LlOCS or some language translators (autolink feature). 

c:J 
RDNEXT 
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Chart 08. IJBCTL - PHASE and ENTRY Statement Processing 

PHSPRC 

PHASE PRE-PROCESSOR EA-EF 

Determines which optional operands have been used. 
Builds current phase control dictionary entry. 
Gets all the information necessary to process this phase 
and determi nes whether the phase can be made 
relocatable. 

RDNEXT 

ENTCRD 

YES 

WRTRFR 

PHASE POST-PROCESSOR ED 

Writes the current core image block in the core image 
library. For relocatable phases, space is reserved in 
the CI L to include the relocation information. 

WHAT NOW 

PHASE 

IJBMAP 
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Chart 09. LJBMAP - Print Map 

WRTRFR 

IJBMAP 

PRINT MAP FA - FE 

Displaces phase load addresses by the cumulative 
length of the commons. Calcu lates the load 
origin for the transfer address. If the map option 
was selected, prints the map. Determines the 
exit from this phase, depending on errors 
found and whether or not cancel option is specified. 

SVC 6 Cancel 

IJBRLD 
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Chart 10. IJBRLD - RLD Processing 

TSTCNT 

MAP ROUTINE 

Map unresolved Adcons and/or 
Adcons outside the limits of the 
current phase. 

RELROUT 

IJBMAP 

NO 

IJBRLD 

PASS2-P POINTER PROCESSOR GA 

Reads R LD records from SYSD01, where they were written 
by IJBOTH. Gets the relocation factor for the P pointer and 
moves the appropriate control dictionary entry to the current 
phase entry if the P pointer is outside the current phase, thus 
re-initializing for the subroutine that builds core image blocks. 
Controls the route taken in IJBR LD, choosing the appropriate 
processor based on conditions found. 

RLDOR 

PASS2-R POINTER PROCESSOR 

Gets the relocation factor for the R pointer. If the R 
pointer is an ER, the assembled origin is included in 
the calculation. 

RLDCON 

PASS2-RLD CONSTANT PROCESSOR 

GB 

GC 

Adjust the constants portion of the R LD item by the value 
of the relocation factor. Moves the address constant to 
the output buffer in core image for mat_ 
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Chart 11. IJERLD - RLD Processing 

TSTUNR 

NO 

INITIALIZE PASS3 RLD PROCESSING GE,GG 

WRLST 

Modifies Pass2 R LD Processor to insert relocation 
information for relocatable phases into the space 
reserved by the 'PHASE' processor. Repositions 
SYSOOl to the start of the R LD file. 

TSTUNR 

BLOCK PHASE HEADER GF, GG 

Writes the last block in the core image library and 
verifies all core image blocks previously written 
and closes SYSLN K and SYS001. 

IJBCAT 
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Chart 12. 

IJBCAT 

IJBCAT - Cataloq Routine 

WRLST 

INITIALIZATION 

Starts the STOW table "after the control dictionary 
initializes the control dictionary search. 

SCAN CD 

Searches for the next phase entry 
in the control dictionary. 

HA 

HA 

The STOW table is the inter ace of the 
linkage editor with $MAINDIR. 
$MAI NDI R updates the core image library 
directory according to the information 
in the STOW table. 

UPDDIR 

BLDENT 

RETURN 

En~ of STOW Table YES 
Reached 

NO 

Modifies the load and transfer address 
of the phase in process and adds the 
entry to the STOW table. 

NO End 
Of CD 

Reached 

YES 

Calls UPDDI R for the last time. 
Calls $LlBST AT if OPTION CATAL was 
specified and SYSLST is assigned. 
Sets JCSW2 in COMREG indicating a 
successful link edit run or requesting 
an auto condense limit check. 

Sets up register interface with $MAI NDI R 

RO Start of STOW table 
R 1 Transfer address of $MAINDI R 
R D Work area address 
R E Return address 

Calls $MAINDIR to update the directory. 
Starts new STOW table. 

HA 

HB 

I 

H Returnto 
Job Control 
~ 

HA 
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A 1----. 

Process 
*B2 

....-Cl---... 
Labell BW 

Subroutine 

Predefined 
Process 

C~!rminal ) 

~ 
~ 
Filinp 

DESCRIPTION 

A group of program instructions that per
form a processing function of the program. 
The label, if any, is shown above the block. 
*82 
If any additional explanation is required, 
its location on the chart is identified by an 
asterisk and the block 10. 

Description of a subroutine. The starting 
label of the routine appears above the stripe. 
If the subroutine is documented in detail on 
another flowchart, the 10 of this flowchart 
is also shown. 

An instruction, or group of instructions, 
that changes portions of a routine or initia
lizes a routine for given conditions. 

A group of operations. not detailed in the 
flowcharts in this manual, such as user's 
routines. 

Any function of an input/output device or 
program, usually branching to an I/O routine 
to perform the function stated in the block. 

Points where the program branches to alter
nate processing, based upon variable condi
tions such as program switch settings and 
test resu Its. 

The beginning, end or point of interruption 
in a program. 

On-page connector. An entry from or an exit 
to another function on the same flowchart. 
The number in the connector identifies the 
corresponding entry or exit on the chart. 

Off-page connector, an entry from, or an 
exit to, a given point on another flowchart. 
The characters in the connector identify the 
chart and block. The corresponding label, if 
any, is placed outside the connector. For mul
tiple entries and exits, an asterisk appears in 
the connector and the characters are listed 
nearby. 

3b DOS/'S Linkage Editor 

EXAMPLE 

Start 

USEX15 

NO 

* BB-D4,INITLI 
BC-B2, OPENX4 
BL-JL, ENDPRN 

C5---... 
Errtn BG 

YES 
Error Routine 

D4·...a..---, 

Process the 
Record 

Print 



Chart AA. IJBLNK - Read SYSLNK subroutine. Refer to Chart OL 

..... ,. ........ · . .. RDSOOO .. 

• 0 ............... 
i 

8DSOOO .... 
at *. 

• * *. 
.. " DOft.ST " .. YES 

*.. I'H1SE .. * ........ *. ClRD .. * *. ..* * ... * • 10 

i ·····ct······ .. ·· · . -UPDATE: POUlTER .. 
"TO liE IT LOGIClL* 
.. RICORD .. 

• 0 ................. 
i .'. 

01 *. • * ".. .. 

. ... . . 
: 83 : .... 

i 
.0. 

B3 *" ..... 8" ......... . .* .... *ADIDSK All: .. 
..* SECORD * .. 80 *-+-+-*-*-*-*-*-* 

.... POUND .. * ............. X.-cOl'!lPDTR .DDN.85S-
*" .. " .. OP 1ST RECORD • *..* .. ON MBIT 'l'IiACK .. * .... * ................ . 

.. rES 

i 
Rf:.CP'OO .. * .. 

C3 *. .. * *-. 
HO .* *. .. ...... *. J:iEAU .. " 

*" .. D4 .. * *. ..* * ... * .. IES 

i ·····03·········· *ADlllSK At .. 

• D" 

i .... . . 
.. (;1 • . . 

If I'iiIS BUUUII.t: IS USED 
TO t:dECt( FOR ftOlS.t;: RECORDS. 
IHt'UT (:OI!lTIHJi. SJ':'j'$ 
sWl1'Cd REef 00 UD CdANGES Tl::tE ccar 

.. * srlLL *. Y.t:SX .. *-*-*-*-*-*-*-*- .. *.. 111 THIS ....................................... 1 .. .. U PDATE IH~K '" 
".. BLOCK .* 

*. .* * •. " o NO 

:x ...... _ ....... . 
i 

: •••• E 1 ......... : ····L2.········· " SET 111' celli .. 
Tu HEAD .. 

• 0 0 .......... * ItlSOO O-ij. .. 
.. SYSLNIt : • 0 ............... .................. 

:x ................. _ .. 
INSOOU i 

•••• .. t ,. ........ . 
.. St'! UI-" DISK .. 
.. AND SECTuR .. 
.. VaLU L, ADDld:.SS .. 
.. OF KUT BLOI.."K .. 

• 0 ................. .... 
• o. 
: G1 :.1. . .... 

i ·····Gl···· .... ·· o 0 
-SE'r UJ- OVEBPLOW* 
.. PAC'l'OkS PUR .. 
.. S fSUlK .. · . ................. 

i .'. 

····P.o····· .. ·· • 0 0 

.. e ..... : IW;;;OOO : ......... ' ..... . 

til *. • ••• *i:I2: .......... . 
~. *.. *Sl!r iH' OyeRFLt) .. . 

.. * .IN *. IES .. P'ACl'ORS Flfi .. * .. RI.'['OCAflflLt; ............ .{* RE10C1TAtlLE *. LIBRARY .* .. L16BAn[ 
*...* .. * ... + ................. . 

o OU 

:1 ............................................... : 
i 

••••• J , •••••••••• · . .. S.I!:T UI' DISK .. 
.. AiiL'RESS OF .. 
.. HEXT SLOll\. .. · . ................. 

i .•. 
••• K .............. P(:i *". 

.. ADDRESS .. 

• 0 ................. 
i ·····r:3·········· .. SAVE NEW DISK .. 

.. AOD1(ESS IN .. 

.. l.OCAl'lOM .. 

.. ONSt)OO .. · . ..................... 

i 
........ p J .......... . 
.. SA VB tIE:. .. 
.. SECTOR YALU~ .-
.. 11' WCATI0f4 .. 
.. 1~KSY .-

• 0 . ................ . 
i 

•••• *Gj ............ . 
• SAVr; NO~aBR • 
• Of" LOGICAL .. 
• fH!CORD::i Athl .. 
.LO(;lCAL RECORD. 
.. LEIiG'ttj • ................... 

i 
• •••• d.j .......... . 
.. INITIALIZE • 

• • POIIITEB ro • 
.. J[ ••• Fl~ST LOGICAL. 

.. RECORD • · . .. ................. . 

015K10 AG ... *. • ..... Kj ......... . • -.-.-*-*-.-.... -. ... Nflto' ... !to • RETURN VIA • 
linD NlllT ......... it.. TO HI.. ........... X. LlIIIK RJ!!GISrEB • 

R"BCORU. .. .. r LS'l' i.D •• • • ....* ••••••••••••••• ................ **. * .... * 
*" :r:.c.!:i 

.~ ... . . 
: ~j : 
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Chart AB. IJELNK - Control Dictionary Search Subroutine. Refer to Chart 02 

····"2····· .. ·· · . •••• ,3': •••••••• · . 

.... · . • AQ • · . .... 
. ........... 1: 
:L'l'CDID i .· .. ·.4· .. ·~ ... •. • c ... .I.C lDDii.,ESS • 

• 0' COITBOL • ..··.5········· · . .. LrEsIlI .. .. LTCDAD ........ __ • DICTIOI.kl • • .L'1'CDR.P • 

't 1 
LllfKAGE TAol.g
CQI'fTJtOL DICTIONARY 
OY~R1AP .. 

'" •••• :11*.* ....... .., 

.. 1.'1"":ONO .. . . ................ 

. , .. · . • $ ............ . . ............ .. 
i 

fiiii""A .* .. 
Bl *. 

.. * *. .. * E:SIIJ .... N U *. HDI1B.f.h ................. _ ..... ___ .. 
*.PU:iIT.lV":: .* 

*. .* * ... * .. !' ~;s 

,L'f.t:SID i •· .. ··CL···· ...... · . .. CALCULATE .. 
.. ADDRESS Ol" .. 
.. LINKAG.t: TABU: • 
.. f.liTH¥ .. .................. 

i 
••••• jJ ............. . 

.. CAl.CiJJ.A'l'l:. .. 

.. ADDABSS uP .. 

.. NEXT Ll N"-A(;£ .. 

.. TAbl.E tlUHf .. · . .................. 
i 

ENB44 i ···C3············ EHBOB AJ • -.-*-4-.-*-.-*-. 
ERROR x ..... 

"ESSiG! .. 
'214"1' . ............... . 

i · .. ·.-03·········· .. RDliEI'T .. 
.. CHART Aii .. · . . ............. . 

.*. . •. 
Eo(. *.. EJ * . 

..... ();s~rLC·· •• 'tES •• ··O~S~fLC·· •• :rIrs: 
•• Gr .L.HI'iTAD .* .......... JI •• Gl' t,.,1lEIIIT 1 ..... .. 

•• CO!iTl'.NT .* •. • E 1 •• .... ... . ... .. . .. . 
• NO • NO 

i ·····PJ······· .. · • Of'DA'rE LOC • 
• .L.iK'l'AD WITd • 
• RESULT OF • 
: CALCOLATION : ................. 

:x •• oo.oo ................. oo ......... : 

1.$..:-rb i 
:." •• G..: •••• " ..... : 

"LOAD erRL .J1Cl' • 
• INfU ~\j~:G .. t. ;.N.J • 
• ~ur t.SD '1'11~: " 
" INT() SSV'tY PI!: .. ................. 

ErtH07.) i ·····tl"'·········· • INI HA1.B.\:; • 
• .'H.ll' th0C,t:;S.!::D • 
>It ERRO" I1FSSAG~ • 
• lI'1 hEG1S'rj~, • · . • >It ••••••••••••••• 

.... oooo ........ oo .. oooo ...... oo ...... oooo..;: i 
L'fCDN..) oo.oo 

J ~ "' • 
•• ~r.kJ.. •• • ••• J3 ••••••••• 

• '" ;)1('1' * .. f C:S .He'rUR~ TO LINK. 
... :~J. 11,.! () ........ oo ...... 1. RtG ADDRhSS • 

*. .• '" .. .. .. . ............. . .. . '" 
• 0" 

i 
.* . 

~L •• 
•• C'fRL •• • ••• KJ ••••••••• 

.... .1ICl *. rES .R~TU_RN TO LINK. 
* .. so. A !'lINUS ...... oo ••••• x*!UmlSTEB Pl.US Ii. .. .. . . .... . ............. . 

*. oo* 
• NO 

i 
.*** 

• * • Aif .. · . 
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• BI'1'II.11 • • 0 • BEG 9 • . ............. . ................. 
:1 ...... oooo ••• oo •••• oo •••• oo.oooo: 

J.T\:DRP i 
•• .. ·8 ... •••••••••• o • 
.LOID ilU .. OC1TlO •• 
• FACTOR l.ITO • 
• REGlST'E6 1 • 

• * ................. 

i · .. ·C4l········· .R ~TUkii TO .l.IilK • 
.8 BGISTEB P .... US tI. 
o • ............... 



Cbart AC. IJBLNK - Label Search and convert to Einary subroutines. Refer to Cbart 02 

•••• c 1 ••••••••• . . 
.. SBPCOI,.i .. . . ............... 

.. ···A,L····· ... •· · . .. 5RCHCD .. · . ............... 

SRCtiCD i ·····8"···· ... ··· .. POT L/E COft~ .. 
*Rt;GIQN Ell'R.I.ES .. 
.. ~TLDNO AND .. 
.. c·rL..JAD Ih J. .. 
.. j(E~!) .. ................. .... · '. .. C2 " .. X .. 
.. ...... i 

.sRLAB.l. .. * .. 
C2 * • .* l..A81.L *. • ••• Cj ••••••••• 

• * Ilf 1.:1£L *o. I ES .. l:i:li'r TO LINK .. 
••• ~lcil.1i~fCiJ .............. 1: REG PLUS 4 : 

*..* ............... . 
* •• * 

• OU 

: .... o. .............................. x: 
x 

SRi'COD .* .. 
D.i *. 

.. * *. ····Uj········· . * Bi.iO *. I~S .. RKT TO l.INK .. 
".. OF Cl'J:[L .. * .............. ,. REG .. 

".. DiCT .. " .. .. *..* ............. .. 
" ... * • 00 

i ••••• ,e::t: ........... . · . GtT 'rtiE .. 
NE1T C1'i< L 

: DIC}" EHTF); ............ .,., ... 
; ·.· •• ,FL·····f···· .. D~CRr:.ASi; .. 

.. THE CTRL " 

.. DIC1' tlUl"I&E.l:i • 
• tSl vN:t:: • · . .............. " ... .... · . • G3 • · . 

····A"'········· · . • CI'HBI .. · . . ............. . 
CN'lHEJ i .... ·s,,·········· · . • ZHRO Tlit • 

• aET0811 • 
• REGISTER • · . . ............... . . ... · ' . • C,. •• 1. · . .... . 

ikH002 I 

•• .. ·c .. •••••••••• • IIIITI1LJ.ZE • 
• UBGa aESSAGB • 
• '08 TillS • 
• SUBBOOTIU; • · . . ............... . 

i ..···D4··.·.····· · . • 111'rlALUE .. 
• A ~OBK .. 
• REGISTER • · . ................. 

i .. .. ·8q··· .. •••·• • TEST TIU. • 
• t.:dAR1CTEh • 
• lGlllS'l 1 • 
.. .11B • · . .. .............. . 

i .'. P'" •• .• ·oo oo. CKAHAC'fEB •• IES 
.ooGHBATER THAN •• oooooo ••• 

•• 9 •• .. .. 
·oo oo" 

• 10 

. ... · . 
• GS • · . .... 

i ..... . . i : .......... 1: 

'.1 
ftULTIPl.! ftill 
&1 16 AND ADO 
CONTEIITS Of 
»ORK REG. 

: Cl : .... 

····i1i····· .. ·· · . CM'lAIiX : ............... 

CNVdSIf .'. G3 .oo 
.·RESULT .oo oo. IN THE * .• 0 

.RANG! HEX tU!·. * .... 
•• TO ·OP' .* 

·oo .• .. .. 
• rES 

CNVSHF i 
••• ••• 8) •••• • •• ••• · . • COIIVERT TO • 

i . ... · . • G~ • · . .... 
• tHR,aY +X ••••• 
• .Ii 1 • · . ................. 

i .... *G" •••••••••• 
• PUT TB.E .. 
• CHI.R1CT.t;R • 
• BRING rESTED • 
• UTO THE "ORK • 
• REGISTEB • ....••.....•..... 

i ·····6"·········· • CALCULATE .. 
• CdARACrBB .. 
• 'ALOE 8110S • 
• HEI'PO· • · . . ............... . 

: .................... ', ...• : i I 
CIi'YAl::IX .'. .'. J3 ... J" •. .. .. .- .. 

•• lIoaB *. YES • NO.. BBSULT •• 
•• CHARACTERS ••••• oo ....... or C1LC •• 

• TO CONVERT •• ... .-.... 
• NO 

i ····K3······· .. • It.t:T TO Lllut .. 
• REG ADDs • · . ............... 

i .... · . 
• C4 • · . .... 

·.JBG1'lIYB •• .. .. 
•• oo· 

• YES 

i 
..... I.q ......... . · . 
• ADD A JiEI -
• al9- TO rH.J: • 
• CIUB1CTER • · . .. .............. . 

i .... · . • G3 • · . .... 

i 
··4'Gs .. •••••••••• ERROR lJ .-* ..... -*-*-*-.-+-* 

:iBID KiBoa 
tlSG t21021- • .. .............. . 

i . ····as .. ·•··••• • RDIBIT • 
• CBAll't Ail • · . . ............ .. 

Detail Charts 41 



Chart AD. IJBLNK - Print subroutines. ~eter to Chart 02 

..... ,.. ....... . · . • PH liT • · . ............... 
i 

PRIIT . '. B1 *. 
• * *. 

•••• ,.l ••••••••• · " • L'JG~al'; • · " . ............. . 
l.OGI!SG i ·····a2····· .. ··· · . • * BHD or *. ao • SEI' COUNT • *. P"Gf: •••••• * .. B.tACHED .* *. .* 

*", .* • us 

PRIIT 
HBADBB 
011'0 

Sl'SLST ................. 
i ·····D .. ·•• .... ·· · . .. DBCBE1Si: • 

.. LIM. coaft .. 
• 01 SISLST • 
• 81 2 • ................. 

i .. ···B1.··· .... •· · . • £ISUBB • 
.. SPACIIG OF • 
*2 LIlES BEPORE • • .~''!' PHIIT • ................. .... · .. .. Pl •• tOo · . .... .. 

PRTLI_C; I 

i .... . " • P1 • 
" . 

··.P ... ••••• ... · •• 
PRlir 

OUTPUT ABKA 
011'0 

SfSLST ................. 
i ••• •• Gl···· .... ·• · . • Cl.E1B .. 

• oorFUT lUI • 
.. TO BUlKS • · . ................. 

i .····0 ... ··· .... ·· · . • DIC.JlEASE • 
• LIR" CODIT • 
• OM SYSLST • 
• BY OHIS • ................. 

i ···.Jl···· .... · .. BETUaj 9IA • 
• LIIK dEGlS1'ER • · . ............... 

• IN \!CW TO • 
.. .LEilGTH OP • 
• ~r;SSAGE • ................. 

i ···C.i.····· .. ••••• 
waITE 

OUTPUT AREA 
011'0 

srSLOG . ............... . 
i .' . D;t •• .. .. 

•• dUST •• NO 
... BUrPEIt BS .-•••• 

• oo BLINKED oo. 
•• *Pll .. -* ..... 

• YES 

i ·····E}.····· ... ··· " " • bLANK • 
• OUTPUT 6UPl'ER • · . · . . ............... . 

:1 .......... : 

.1 ····P2····· .. ·· • RETURN VIA .. 
• LINK. dEGIS'l'BN • · " ............... 
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····l~········ " . 
• sPAce1 .. · . ............... 

SPACEl i ·····83·········· · . .EISURE SPACING • 
• o¥;,: .LINES • 
• 8.r;PORE NBIT .. 
• PMINT • ................. 

i ·· .. ·C3·········· · . • DECREASE • 
• Ll. E coo.:r • 
• 01 srSLST • 
• BI Olli • ................. 

i ····D3······· .. • RE'lOBI VIA • 
• LIllI HBGlSTiSB • " . . ............. . 

. .... " ........ . 
" . .. PB"rLS!' • · . . ............. . 

i 
l-liTl.S'J' ••• 

Bll -. ·a*.. • ••• ti~.* ••••••• 
•• IU.P *. _0 • RBrUBIi '.II • 

•• 1I8QURS'lHD a ........... X. LIII. UG~STBi • 
·oo ... • • .... . ...•.......... 

·oo .* • :t.ES 

i .. ···C,.··· .. ••·•• · . • PILL ounUT • 
• ARSI iUra • 
*C lkD ll1AGE lin • 
• STRIIG ILISTI • ................. 

i ·• .. ·Dq·········· .PJUn" ID • .-..-.-.-e-'-'*-.-. 
• MaIrE OUTPDT • 
• IBEI olra • 
• ·SISloST • . ............... . 

i · .. ·1'··· .. ···· • RITual' LA • 
• 1.1.. BJ;G lSTEi: • · . . .............. . 

"F" ODTI'DT BUP'EB IfI.LL .en DB 
BLI.KED IP soaB BISSIGH 
!!UST ILSO GO 1"0 SISLS'I' • 



Chart AE. 

·.1 
.t:NTR t I1"R(j~ Vt-RDAD 

IJBLNK - Input Pointer to Address to be Updated. aefer to Chart 02 

••• *A ;.** ....... 
• Al)l~SK-/1 '" 
'" '" A 1 .. · . ••••••••••••• ** 

; ····"'82*···· .. ··• '" (;1:,1' ~Jl!i.l ... ~ .. 
.. rl.' DISK .. 
.. AOD!L ss '1\) £(: .. 
: !J (';)A'l'l 1) : ................. 

*.* ·Aj········· .. AulDS/( • 
: ... A3 : ............... 

: .......................... .<: 

• ··.f'F.' .. •••••••• " . 

An lOSK i * •••• c 3 ••••••••• '" 
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chart ~F. IJBLNK Extract Phase Number, Overflow Test, and Phase Load subroutines 
Refer to Chart 02 
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Chart AG. IJBLNK - Read/Write and Autolink Processing subroutines. Refer to Chart 02 
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Chart AH. IJBLNK - Read Input stream. Befer to Chart 02 
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Chart AJ. IJBLNK - Non-Abort Error and Cverla~ Subroutine~ Befer to Chart 02 
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Chart AK. IJBLNK - Core Image BloCK Euilding Subroutine. Refer to Chart 02 
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Chart BA. IJBESD - Initialize ISD Processor and ISD Processor Card Image Check 
(Part 1 of 3~ Reter to Charts 04 and 05 
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Chart BB. IJBESD - ESD Processor Card Image ChecK 
Refer to Charts 04 and 05 

(Part 2 of 3) 
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Chart BC. IJBESD - ESD Processor Card Image ChecK (Part 3 of 3) 
Refer to Charts 04 and 05 
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Chart BDo IJBESD - Process ESt Item against Control Dictionary and SD Processor 
Refer to Charts C4 and 05 
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Chart BE. IJBESD - ESD Processor (LD/lE). '.1efer to Charts 04 and 05 
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Chart BF. IJBESD - ESD Processor UPdate Linkage Table and Control Dictionary 
Refer to Charts C4 and 05 
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Chart CA. IJBOTH - Initialization Refer to Chart 06 
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Chart CB. IJBOTH - Text Processor Beter to Chart 06 
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Chart DC • IJBSCN - Phase Card Processor (Part 1 of 2). Refer to Chart 07 
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Chart DD. IJBSCN - Phase Card Processcr (Part 2 ot 2). Befer to Chart 01 
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Chart DE. IJBSCI - Skip Blanks and Extract Field subroutines (Part 1 of 2) 
Refer to Chart 07 
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Chart OF. IJBSCN - Skip Blanks and Extract Field Subroutines (Part 2 of 2) 
Refer to Chart 01 
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• lNTO IUP • 
: P&lHT ADJ::l : . ............... . 

i ·····P3·········· • SPAl;E 1 AD • *-.-.-.-*-.-.-*-* 
• SPACE • 
• OIlE • 
• LINE • ................. 

i ·····GJ·········· • PBIIiT AD • • -*-.-.-.-+-.-.-. 
• PRINT INVALiD • 
• TR LABEL 01 BID. 
• OR .lUI'lRf I'ISG • ................. 

:, ...... oooo •••• : 

i 
(J NRSP~ .' . 

H] •• 
•• AIY * • 

•• ZERO LIG •• 1110 
•• COITROL ...... . 

·.:;ECTIOIIS •• •. .* .... 
• YES 

i .... 
i .... · . • I~ • · . .... 

. ... · . 
• j~ • · . •••• 

i ...... , ......... . 
• P or 82S51G. • 
• LITO alP • 
• PIUI!' • 
• UiBI • · . . ............... . 

i 
.. •• .. 5 .. ••• .. ••• .SPlCEl AD • .-+-.--.-+-.-.--*-* 
• SPlt.:~ • 
• Oal: • 
• 1.11.11:, • . ............... . 

i ····+cs .. •••••••• .PBII., AD • .-*-*-.-..-.-+-.-. 
• PB"'_'!' zoo • 
• LUGTS ern • 
• SJtC'f lise • . ............... . 

.... . 1'.. . 
• p~ •• 1.. 
:.... i 

n:H..LD ••• 
E!J •• .. .. 

•• 1.11 •• 10 
.. .1.. BBIlOIIS •••••• 

.,. 
llESSAGE 211:l!>1 
1M IT II!.lJ..ED dRBE 
lOR PBlliTIHlO 1111 
$LIIKaDTl 

. ,; .. . . 
" 25 • . . .... 

..TBIS aOI •• .. , .. . ... 
• IES 

ItHH08S i ·····1'5 .. ••• .. ••• .1.IT EBIlOH IISG • 
• BBG TO a5 POB • 
.,eOiT 01 BBBOM • 
• II S PIUSB • • ."4 • ................. 

i 
.*. 

e5 •• .... G4......... .• BJUIOB •. 
• .STEBB - IBS .- I., LltIBJ)T ... 
• CdAS', A~ .1. •••• a.. .•. OB S •• 
• • •• PHASB •• ............... ... . . .. . 

* 10 

i .'. dS •• • ... 64......... .* IS .. 
• SY\: b • IBS.. OP'rlOI •• 
• CAIClL .1.... ••• ••• CAICB!. •• 
• • .oo 011 .-............... .... . ... · . • J4 •••• 
• • .1- ••••• OO •••• .... .. 

-.. -• 10 

i .... · . 
• J4· · . .... 

· . .. AJ .. i · . 
• 15 • GOBW 1 .II BCI. i · . .... ··J2····· .. . . 

RESET • 
• Sill EITNSIII • 

• TO BRANCh • . . ........... 
i .... · . • Cl • · . .... 

· . .... .. ... J,.. ........ . · . • CLlIR JRKOB • 
• REGISTER -
• 88 • * • ................. 

i · .. ·It,,··· ...... • IJ811LD • 
• CHIRT G1 • · . ............... 

• • ..,!t ........... . 
SYC 0 

.~'lif.ll~ 
Sf SLOG .. .............. . 

i ...··.5 .. ········ · - .. • •• SIC 7 •• 
.......... 111'1' •• · . . . · . . . ... ............. . 
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Chart, FE. IJBMAP - Print Map (Part 5 of 5), Reter to Chart 09 

····c~········ • CBYLOP • 
• *El • · . ............... 

. ............... . · . • e.,al. • · . ............... 

C"'HII i .... ·B4··· .. • .. •• • LOID 1 RBG • 
• 1III1't8 6, THB • 
• CODII~ OF • 
• HEI: OOTPUT • 
• CRI.RIl.'"TU5 • ................. 

i •• .. ·c,,··· .... ••• • SHIn j • 
• BITB FIIOII *' *' I1Por UG TO • 
• IDJICE.T lI:m • · . ................. 

. ... · . • B$ • · . -.. 
i. ·····.5 .. ·••••••• · . • IDD OIB • 

• '10 OU7PU7 • 
• 18BI PO.lITEB • · . . ............... . 

i ,'. 
C5 •• .- -. 10 .* H.I •• .. .... oo.. ali. CIIIoT •• 

• .. EO &.1110 •• .. . . 
* .•• 

• JES 

:1 •••••• , ... : 
: ........................................ 1.: 

-li) 
ENl'lif POu't 
ro CONVBtiSIOIil 
SIJBHOO'flIiE 
tHoa IUP 
PHASE IfHEI 
'lHE CILIIiDER 
VALUE OP A 
DISK ADDfCESS 
IS TO BE 
COHYERTEu. 

CHYl.Ol> i ·····D,.·········· · . • ZERO • 
• lOJACBI'f • 
• REGl.S'fEB • · . ................. -. 

i ·· .. ·B.····· .. ··· • SHIrr l • 
• alL' 81TH • 
• i'IiOft I'.pur • 
• BIeG '1'0 • 
• A»dACE." &BG • .. .............. . 

i 
..... pq ......... . 
• so CT • 
• 9 • 
• ADJ • 
• REG HB • · . ................. 

i .'. Git •• 
.. * *oo 

lES oo. BBSOL~ .oo 
•••••• or CALC •• 

·.POSI'lI'h .* •. oo· * •.• 
• 10 

i 
.... ·li .. ••• .... ••• · . • IDD 57 • 
• '1'0 .lDJICEI'l • 
• IBGIST-SR • · . ................. 

i 
..... J ............ . · . * IDD 192 TO • 
• IDJICKIT • 
• Iil:BG.lS'fD • · . ................. 

i •• .. • .. 4··· .... ••• • a aK. • 
• ~IJ.OC· 
• .BD 'fO • 
• C1.l'I.Jr:D BaG. · . ................. 

i .... · . • B5 • · . .... 

i 
···41)50 .. ••••••• • 8ft '10 1.1' • 

• UG IODi, • • • ............... 
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Chart GA. IJBRLD - Pass 2 P-Pointer processing. Refer to Chart 10 

····1'· .. · .. ··. • • 
• IJtlBLD • · . ............... 

i 
LJttlLD .... 

81 * .. .* ... 
... liAS ... lIS *. Rt:LOCA'lIOll .* ..... *. ea. .* 

*.0011:: .* * ••• 
• lu 

i ·····el······ .... • BHLOCATl:; • * .. DOR OOISl'.ITS • 
• 11 f..'"CBS • 
• AID CCWS ,. · . ................. 

:~ .......... : 

. ... 
o 0 

: AL : .... 
IH.DWAG i ·····Al··.·· .. ··• *8D500 1 ~13. .-.-.-.-.-.-.... -. 

• HElD RLI) .. 
• BCl,). PItOB .. 
• 515001 • ................. 

i 
•• ••• S,l .......... . 
o • 
• 5El UF 11EG .. 
• P01.'IER 1'U • 
• INPor .kEA .. 
• PJ.DS I:.! • .................. 

i 
•• ~.t ••••••• 

.NOP swJ.TCH • 
• RLDSifl HI • 

. ... 
• 0 • BJ • · . .... 

BLUOP i ··BJ*······ • SB? Sill • 
• RLDS,f3 II • 

• 4..'"O.STlIT '80- • 
.CBSSIRG SEf.!'r • 

• TO BRAICH • . ......... . 
i 

.0. 
f.!3 •• 

o.. p- •• 
YES... puIn'BB eo. 

• THIS RTfI- • 
• pOIHl'J::H • 

• ••••••• EO 1I11U5 CrilL •• 
o. •• DIcr .* 

·paOcESSl;jli • ........... ...... . 
• • .1 ••••••••••• 
• .... .c. · . .... . 

dL.nRtiT I 

•• 10 ••• 
.o. ... . .~ 

i 
HEPKHBICBS 
TO G1D2· 

~~~: ~~! 
gg~, GaD3 

·····D' .. ···· .. ··· · . • LOAD HEG !(lTlt • 
·.D)·.····· · . • lOP • 

i ... 
m;1 *. .* :IAS ... . * All ABOST *. U:S *. tJl80R .* ........ 

• • OCCURRtD .-
*. .* 

* •• -. ... 
i 

••••• !' , •••• " •••• 
*lIH'lLALLZh Cool •• 
*.8 LOCK SiZE dEll) • 
• .1.18 IIoBCOb1)S • 
• P 1:R TRICk rOR • 
• SYSMBS • ................. 

i ·····Gl·.···· •... • atS'fOlit: • 
• DrSK ADDS r:SS • 
• OP • 
• LAST BLOt... • · . ................. 

i ··ltl···· .. · *ftODUf 5U8-* 
• BTl AT.LOC • 

• DRRD1D OF 'fBI' • 
.CTaL. '1'0 1De.-

*aO'!'SID .~ • ........... 
i 

.... -.J ........... . · . • SA'. • • IBIT ADDIESS • : °r.S &lg2' : ................. 
i .... · . 

• oJ] • · . .... 

i ..... 
·GB • • B,· 

o • . 
ABORT 

• CRT llP BITJ::S • 
• 1'0 6;' PliUC~5S~D. 
• A.D sODTHACr ... ................. 

i . .. 
~l *. .. .. 

... .t:NU •• ItS 
•• UP 1.:.A.hlJ ...... . 

•• U1Ala. •• .. .. .. .. 
o 00 

i ·····P.l····· .. ··· • STOllE IItllfU' • 
• CA.L~ULA1't:fl • 
• erIe CQDl!I'r 1. -
• TrlE .1 ~PU1' A REA • 

• 0 ................. 
HAOD4 i ·····G,,····· .. •·• o • 

PO.LHT TU • 
BR.lT JcldJ • 

Ri:;CORD • 
o ................. 

i 
RLDS .. ' • 0. 

Hl -. 

i . ... 
o 0 

• 12 • 
• 0 .... 

•• k-/I-- •• 
•• PUI'T};R •• sa 

•• PBOCdSS1.G • - ..... 
•• NECESSARI.· 

•• * H~ .* •• • * 
• 801' 

i ··oJ:.t:····· .. • RBSE'!' sw • 
• RLDSVl TO • 

i ..... 
·tiC • 
• 11· o • 

• BLDCOI 

• aR1ICH- -
• PKOCI:SS • 

• COIST'IT- • . ........ .. 
i . ... . . 

• Bl .. .. . . ... 

• Sit • 
• KLDS.,3 • o • . ......... . 

i ·····B.3*········· • LTCD1D 18 • .-.-.-.-.-.-.-.-. 
• GBT II£LOC • 
• PACTOR POB • 
.. i"-POIHTBB • ................. 

i 
..... ,.J* ••••••••• 
o 0 

• Sl'l: IUU.UC • 
• F.aOH 1. • 
• LOCATIO' • 
• IPO'P .. . ............... . 

i ·····G3*········· • Glr COIIPLETI:: • 
• PtUSB .UR8BR • 
• T d.tS CSEC'I' • 
• Bf.;LOIGS TO • 
• CD UllGB • . ............... . 

i .... · . • lit • · . . ... 
.... · . • J3 .. • • . ... 
i .... ·013*········· • Sl'. IU88.. • 

• 0' 8LOCKS • 

: s;l~nB= ~'E : • • .. ............... . .. .. 
*GO" • 
• G2 •• 1. · . .. .. 

i :;:::ar······:: .-*-*---*-.-..-*-. 
: R Hg8~lI~3 : 
.. S'I'I.B'I' 0' PILB • ................. 

. i .. · . • 12 .. • • •••• 

. ... 
o • 
• .&.11 • · . . ... 

i ... .,. .. 
o.. p- .Oo 

•• P01.Ttl •• ,:IS 
.Oo I. 'rdiS ••• o. ..... o.. Oo .. Oo .. o. •••• 

•• PHISE •• .. . . . ... 
• 10 

i ·····ts .. ··••••••·• .51'018 PK1SI:: 10 • 
• O~ R-PO,!'T • 
• I. we .. 
• -'OSlo- • · . . ............... . 

i ·····c.··· .... ··· eL'tCOAO .&.B • .-.-.-.. -.-.-.-.-. 
• PliO CO'1'aOL • 
• Dicr Ilrll • 
• roR PltASB .. .. .............. . 

i ... 
04 •• .. . .. 

•• IS ••• 0 

i . .. 
B~ •• ... .. 

•• aJ.D •• 185 
•• .'55 J •••••• .. .. .o. .. 

e ••• 
• 10 

i ..... ·.G • • 81· . . 
• Id.DOa 

i ..... 
·G ... 
• al· .. . 

~ST8L1I 

• ... HI~I~fbLl.··· .............. o.Oo •• :, 

.o. •• . ... 
• '&5 

i •• !u.··· .... • • • TOMI 01 • •• MB~~:"BLB •• • • ........... 
i 

··I!) .. ••••• . . 
• 'lUBI 0" • • al.ps., • 
• IKl'r • 

·aBLOCA'1'&8U· . ......... . 
:1 •..... o. ..................... : 

I 
psJSlfl ... "It * • •• .o. 

•• aLB •• 'as 
e. PASS J ...... . 

•• o.. .. ... . .... 
• 10 .... 

~K· • 
• CJ •• 1. · . .... . 

GE'lCBIf'I' I .... *G,. ......... . 
o • 
• SAV. PYASB • 
• .ITBI &5 • 
• CUI ••• ., C.'1'R • 
• DIeT.I.YRI • ................. 

i 
PSJPIt ... 

S4 •• .. . . 
... BLD •• rll:s 

... .AS5 ...... . *. j •• ... . . .... 
• 10 

i • •••• ·a8 • 
• 81· . -• ILDOJl 

i . .... 
"'D• 114· -. -BB&DLSr 

- .. S BUlca 01 n811 'l'O ID3AD USTB&D or 
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Chart GB. IJBRLD - Pass 2 B-Fointer Frccessing~Hefer to Chart 10 

..... - . - _ . -. . 
REP'EHtNCBS 
TO GliBl: 
.... aD!). GAtt" 
GDPq 

.... . -
: til : .... 

. ... · -• oj • - -.... 
:l ................ . i 

kLDOR i •• " 1.· •••• · .. ~it'r sw .. 
.. HLDSItI2'1'O .. 

• tiR.lt.NCH- .. 
.. iNiTiAL .. 

.. CaIC')IlrOH .. ........... 
i ---t: 1 .... 

• * 1(- -. 
IIO.* POINTi;h .... 

..... .... t;~UAL5 .* 
*.. .t:H .* 

*. .* * •• * .. YES 

i ··Dl······· .. BSSET SW .. 
.. BLDSII"t 1"0 .. 

• NO.1' &lib Cl.BAJI .. 
.. z;R .t.:f'tBI Sif .. - -........... 

: .............. 1: 

i •.•. ·Rl···· .... ·· *L:rCOAD AD .. 
*-*-*-*-*-.---*-* 
.. GEl' RELOC .. 
., ACTOR UP I,.'THL .. 
• Jacl' ENTH! .. ................. 

i ..... " ... : ...... . 
.. 5Ath, T"U.t • 
• ASS.t:fttlLl:D • 
• Ok.i.~lN 0,. TJiE .. 
.. erRL OU .. "'J' • 
• tIfTH! • ................. 

i 
G , ...... 

.. * 15 *. 

kLCTtlt i ·····u}····· .. ··· 

*EJ 

• ADr) uN~ 'fO • 
• l'lte CRT UP • 
• UNfU,SOX.VE.J) 
• ,De\JNS ltCJ:"t 
• IN LOC U .. I1J:iSU • ................. 

i ··Cl······· • St:T SW • 
• RLDSW] /0 • 

• 8HANCtt- • 
• ~l"ASS • 

*PL10-.=ESti1HH • ........... 
i ..... 

OGA -• .u2* . --i,LDlu"r 

II' 'rUB R- POHIT.i:OlI: WAS 
All ER Ir IS IXCHSSl.Rr 
TO PROVIDE .\1 &,sSBd
BLED lJRIGLN rUN USij 
111 CALC TING TilE 
LOAD AD .. 'J.'.I:It 
ASSEIIB.l. IGIN IS 
Tlur AD OP' 1HB 

g~fI~is TIJt: \,;~R'!"~ 11'eD 
RLD!J1f2 lS 'flU:: fCol1rING 
SilU'Cd 'rtiAT DEtEO
fHIES IP 'I '&SSt:flBLE'D 
OICIGIII IS IlIBED10 .. 

• * l.'"TRl. *. n:s * .. I>lCT ENTB! .* ........ 
-.oS!) dB (Ie .* *. ..* 

* •• -
- NO 

i -.-til *. .* IS *. 

i .... · -• DJ • · -.... 
.. " Cl"hL Ol(.T ... U:S 

*.. RN'ray It. ...... .. 
*. copumli .* 

*. .* * ••• 
• 00 

i -.-J1 * .. • * 15 * . 

i .... · -• GJ • · -.... 
• * C1"IU .. DH."T * .. IRS *. B8T111 Alii ...... .. *. !~R .* *. .* * .• * 

~ 10 

i .... 
- . • 83 .. . . .... 

i .... · -• B2 • - -.... 
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RtUTKN _.-
BJ *o. 

.. * *. .. r&s .. * *O' 
O' ........ U.ItESOL,gD .. * 

*. loR .--.. .* * •• * 
• NO 

i ·····cJ*········· -LreDAD 1.& • .-.-*-*-.-*--.-* 
: '~~BL~~'PfR : 
• B~LONG!i 1'0 * . ............... . .... · .• .0) • .. x. - . .... i 

Rl.DSII2 ---OJ •• 
•• WI.S •• 

•• TtiB H- ... dM 
•• POlITIR ..... .. 

... .AI Ba •• 
•• ·B2 •• .... 

• lOP 

:.BII 
i 

••••• £j •••••••••• 
• ADD 1.5511111.& • .80 • 
~RIGIM or t.:TBl. • 
• DIeT Bllra! • 
• BBLac pI.CrOB- • 

:.~i.t~~.~~~!;.: 

i 
••••• p~ ••••••••• 
• aDD THB • 
• l.BIfG'l'H or THiS • 
• CO"ftOIf TO flU ' .• 
• CALCD • 
• LOAD ADDB • . ............... . ..... . 
• • .1 ........... . 
• GJ •• 1. · . .... .. 

RLDCIU I ·····Gl······· .. · • STORB £l1'HBH • 
• LOID ADDR OR • 
• BBLOC .PACTOM • 
• .!III LOC 8"OPS • 
• ·811 • ................. 

i ..... ..... 
• D2· .. · ilLDRaT 

.1' "U B- POIITEI 11&5 &1 
iiI. 'tiI.I!. COIT.I!' 01 Iron 
IS ru SOl or rdM 
jSSBftBLBD OalGll •• D 
I.LOCATIO. PieNi. IF 
IH~ I POII'l.&R 111.5 .. 10M 

nlog:~101d',~tliXBlg' silllaD 
II .a.ocATIOI .For8. 



Chart·GC. IJBRLD - Pass 2 BLI constant frocessing. Refer to Chart 11 

..... 
""1 • 
.. 112-.. · 

i 
NLoCOJi .... 

A 1 * .. 
• * -. 10.* IRB -. 

•••••• R- AID p- •• 
POI. 'l'.BRS '01'

_ .. Ey .* 
* •• * .. rES 

i ··8 ... ·•• .. • .. Sm' SV • 
.. RLDSll '1'0 • 

.. IOF-IJ.LOV .-
.. POl..~BB • 

·PkOl."!!::bSllfG • ........... 
: ............ ,: 

i 
II1.D5113 ... 

el *. . * *. • * COIS'l'"T *. 80 *. 'to DB ....... . 
*.PBOCBSSBD.* 

*. .* * ••• 
• u.s 

i .. ···01···· .... ·· · . .. GET BLOC • 
.. P,I.\."TOB OP R- • 
.. POLITER D • 
.. REGISTBD • ................. 

i ·····Bl···· .... •• · . • CALC LOAD • 
• ADDIi: or THE • 
• LOAD COlfSTAlIl' • * • ................. 

i .•. 
Fl·. 

• * *. 

i ..... 
eGA· 
.. .02-.. . 
BLDBET 

.* RLi) •• rES *. PISS 3 •••••• •• .* .. ... .... 
• 10 

i ·····Gl···· .. ···· · . • CALC A'I> • 
• SI'S LNG OP TRE
• LoaD COliSTal7 • · . ................. 

i ··tll······· . . 
• Sm' SW! • 

• BI.DS"'" • • TO IOP- • 
• .t:1'1'RJ.C'l- • ........... 

• i.. . . 
- B3 • . . .... 

i ..... 
·GE • 
• Bl· .. . 

RLDPaC3 

..... . . 
.. B3 • . . .... 

RLADC. i ·····S3*········· • DEBDA» ,lI, • 
*-*-.-*-*-*-*-.-. 
.. SBT UP ~'"OaE • 
.. .UU,GB BJ..K • 
.. II IiKASEI • . .................. . 

i .*. Bot"SID 
C3 *. • .... Cq ......... . 

.. " illS *. .. ADD 1 TO CIT • .* 'fBI: ADCOM *. u.s, .. OP IDCOIfS • *. dli.!OlIIO TtlE ............... 1. OO'l'SlDE PBUB • *. PHISE .. " .. USI"S ~ LOC • 
*J.II'lITS.* .. 1I0'lC1T - • * •• * ................ . 

• 10 

i .. ···D3·········· • CALC A.D • 
• ADD OF • 
• lOCOIi B VE • 
-ToST p. 
·LIJCiI:H1. • ................. 

i 
ltl.DSiill .*. ld ... 

.. *EI1'81(."· .. 

·i:it 

i .. ... 
*CIA· 
• 02· .. 

* Bl.DA.a:T 

l"dIS S "ITCH 111'1'5 01 
110 loJ:G IIUI TtiE lDCOI 1.5 
S.Kl.G .8.BS'lO.ltBD 2:0 'lH.B 
COB! IUGB 8.LOCK. 

•• lDCOIl •• 10 
•• PROli Cl ..... .. 

•• BU ... 
*. -:Bit .* .... 

• YES 

i ••••• ,3* ........ . 
• itOVE OIK • 
• 8fTB OP tHB • 
• ADCON IJl1'O • 
• THB lIoaK • 
• IBBA • . ............... . 

i ·····G3·········· · . • ADD OlilB TO • 
• ADDB OP • 
• rHE lOCO. • · . . ............... . 

i ... 
1i3 •• 

•• HAS •• 

i .... · . • C!J • • • .... 

•• 'tHE *. 10 
-.BII'lIBB AOCOI •••••• 

•• DEM •• -.ao.aD.· . ..•. 
• IES 

i 
• •••• .J3" ........ . 
• ADD • 
• ABLOC • 
• OF a- a • 
• TO '!'BB I. • • ................. 

i 
•• 1[3* •••••• 

• aBSET 51 • 
• BUlISV" • 

• ~o .Ales - • 
• ..PL&.CB- • . . ........... 

i .... · . • B~ • • • •••• 

i . ... · . • BJ • · . .... 

.... · . • .850 • • • _ .. 
i 

••••• 85 ... • •• • ••• 
• S OBrnCT 1 • 
• '11011 .lDCOI • 
• POI.TU SO • 
.'!'dAT 1.T pol-Irs • 
• fO 1o1S'I' BIrB • ................. . ... · .. • c5 •• 1.. • • .... . 

a.soc. & ····*Cs .. ··•·•·•· • &lI:PJ..lCl: • 
• ADco. 1.1 • 
• J.OC .,IAUI. • 
• oaB Ill'll: AT • 
• Irl.&B • . ............... . 

i 
..·· ... 5 .. • .... ••• • • 
• SOB'l'n..::or 1 • 
• FBOII 1.0001 • 
• .OD~BIl • · . .. .............. . 

i .•. 
85 *. .* us •• 

10 .-oru BIt'.1&B •• 
• •••• lDCOI BUI .* 

·.R&PJ..&~B.D •• .. .. 
i .... 

• • 
• 83 • · . _ .. . .. -• I.lS 

i . .... 
eGA. 
·112· • • • IiLD.lB't 
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C.ba r t ('1'. IJPPLD Pass 3 /lLD Constant Processing. Refer to Chart 11 

TSl"DNR 

..... 
*GG • 

• D1· .. · 
i 

.... TSTRLDXX 
A 1 ... ..Al ••••••• 

.. * *.. • • 
... RJ.D ... n:s .SET -RLDS~~ • 

*.. PASS 3 ............... 1. SWl'rCd TO * .... . ... .* • BFlANCH • *...* • ... 
* .• * 

• NO 

i ..... 
·GE • 
• tB· .. . 

..... 
-GA .. 
• dq* . . 

* 
i .'. TS'tRLD 

ltR1DLST i 
b 1 *. 

.. * *. ... !'lAP ... NO 
*.. RBIJDEST.tD .* .................................. .. ... .* 

*.. .* * .... * 
• YES 

i ·····c1······ .. ·· · . 
.... · '. • c2 ... 1 .. · . * ••• i 

Rl:LROOT .*. 
Ci •• 

•• ANI * .. 
• GET OOUJlT OF • •• RELOCATABLE •• NO 
... UNR'£sOLY ro .. 
• ADDRESS .. 
• CQIISTAM1'S ... ................. .... · '. • D1 ... 1 .. · . •••• i 

rS'f(.:HT ..... 
01 ... 

.. * *. • * *. NO *. ERRORS .* ....... 
*.. .-*. ..* 

* .... * 
• YhS 

i 
: •••• ,E; 1 ••••••••• : 

• !'lOVE COON'T .. 
.. AND !'ILSSAG.t. • 
.. TO PRrN'r .. 
.. AREA • ................. 

i ·····P1······ .. ·· *SPAC£;l AD-. -.-.---.-.-.. ..... -. 
.. SPiCE ... 
.. Ont: LI'!. .. · . .................. 

i 
••• G 1 •••••••••••• 
PRrN'I~ AD • -.-.-...... --tc-.-.-* 

PRINT 
ONE Ll~.E ................. 

:x: ............ : 
i .'. d 1 •• .. .. 

•• YlflS'r •• HO 
•• fIftH ...... . .. .. ... ... .... 

• Ill:S 

i ··J1·· ••.• · * • 
• dOtH"! • 

... tIBSS1GK .. . . ........... 
i ·.···K,. ........ · · . • GK'!' mOIiT or • 

• ADCONS OUTSIDE • 
*'LlfUTS or PHASE. · . ................. 

i .... 
• * .. D1 • 

• * ._* 

i .... · . • c2 • · . .... 

*. J'HAS):; •••••• 
*.PROCESSlm.* ... .* 

* ••• 
• lES 

i *····02····· .. •·· · . • 1!1lTIAl.lzt • 
• l!URRENT PHASE. 
• NO !'!BIHi 'ro • 
• I'lINUS uNE .. ................. 

i ··E:l····· .. SET SwIl't.:H1::S. 
• p.nSW1 • 

• PSJSiIIIl • 
• P~3S1ri13 • 

• PS3SiPf • . ........ .. 
i 

••••• P':t ......... . · . • CALCuLATE!:JID • 
• OP RLD ou'rro-r • 
• 1/0 lRRA • · . ................. 

i ·····<.>2····· .. •·• • nu.rlALIZM • 
• CUHBENr PdASJ:;S • 
• RLO ITI::I'IS .. 
• caUNTRR 'fa • 
• 0 • J 3 • ................... 

i ..... 
OG •• 
• K3* . . . 

i ..... 
*GP • 
• A1· . . . 
WRWT 

• J3 
AN RLD IT.!! II THE CORE I'!l.GE 
LIBRIR! IS " BI'lBS LOIIG 

f'll~~'~isI~D~is~ ~o=~~~.~LAG, 
'J'BE BIT POSI'l"IOifS IN THB PLIG 
SfTE lRB lOT .ID.'TICIL '1'0 
TaOSE II THE ORl.G.II1L PL1G 
8J'lB. 
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.. .. ·B ... •••• .. ••• • GITtor .. 
• RLD lTBIlS or • 
• 81UI PHASB .. 
*' FROft RlJ) • 
• COITBOL 1"IBLD • ................. 

i ·· .. ·ell····· .. ·•• · . • GBT'OP • 
• 'In'!' BITES • 
• II LlS'l • 
• TEx'r BLOCK' • . ............... . 

i .... ·D"··· .. ••••• · . • C1LCOLAI'lf • 
:AD~::ts'l5IpMO : 
• 1St RLD 1'l8l! • .......... "" ..... 

i ·· .. ·B"··· .... ··· • * • 1IIl'IALU.B • 
• TO GBT • 
• CORRECT • 
• elL RECORD • . ................ . 

i ... 1',. ........... . 
DERDA!) IK .-*-*-.-.-+-*-.

BEID BLOCK 
• WKBR.B I11.D ITBI!S 

CAli BE STOll ED . ............... . 

OlD 

i ..... 
·613 • 
• 81· . . . 
BLOOR 



Chart GE. IJBRLD - Pass 2 Abort and lIaF lJouti nes. Refer to Chart 11 

..... 
"GC· . ". • • • 

B!.DPRCl j ·····a1···· .. ·•·• • noya A.DDRESS • 

:or c~'~t~'B~gs : 
• I/O lBBI. • · . ................. 

i ·····c ... ··· .. ···· · . • 1I0'E THE • 
• LE.NGTH Am • 
• SlGII f'ITS TO • 
• '1'H£ 1/0 lOA • ................. 

i .. ···Dl···· .... ·· · . *R8DUC£ CORBEIIT • 
• PUASSS RLD • 
• COUwrER 81 • 
• 01.1 • ................. 

V'ERLQP i 
••••• !1 ........ ... · . • RLD • 
• COIJIII'!'BB • 
• ZERO • · . ................. 

i ..... ', .......... . · . • llfCltE.IIBIfT • 
• POINTER TO • 
• I/O Ai.!A .. · . ................. 

i .•. 
Gl *. .. . .. 

... .FOld. *. ItO 
•• DWCIl ...... . 

•• ..* .. .. .. .. 
• us 

i ···al ......... ···· DIBDI.D All • _._.-e .... _ ....... _. 
IRITB FOl.L 

• BLOCK •• D BElO. 
IE'T 011: ................. 

•· •••• J1*i ....... . · . • RESE% BW • 
• ITB!lS L"QU • .,8B • 
• '1'0 SlAB" OF • : ••• l'~e=~ ... : 

:1 ........... : 
I ..... 

OGl· 
• D2· . . · IlLDBB'I' 

TSTB1.lJ 

..... · . · .. . . · 
i .•. 

1),; e. ._ • e. 
.- OF 81.D *. ItO *. l'lEI'lS ...... .. *. CaBaReT .* *. .* * ... * 

• IES 

i .•. 
CJ *. 

. * *. 

i ..... 
OGP • 
• 6.1· .. . 
MIU.S! 

• - NEXT *. IRS *. PitAS! ...... .. 
*RBl.OCA.l'A.BLB* 

*. .* * •• * 
• 10 

i ··D3······· -SET 5IH'I'CH • 
• BLDS.,3 TO • 

• BIP1SS BLD • 
• l'lE!tS • . . ............ 

i ..... 
OGA • 
• 02· .. · Rl.DR!T 

i ..... 
OGl· • G"· .. . 
GB'l'CBNT 

• •••• -GA· 
• Ji,1* • • • 

&808'1 i ·····as .. ·•······ • • 
• !lOY • .BaBOlt • 
• IBSSIGB '10 • 
• 0 IJ'rPU!' .laD • 
• .. 0. • . ............... . 

i .* • 
C5 e. a- -. 10 .* UP * • 

.. ..... -. 8B\lUBST.BD .* 
.. *.. .* *. .* * •• * • las 

i 
•••• -O~ ......... . 
.SP.l.CBl AD • .-.-.-.... -..-.-.-. 
• S'I.CB 01. • 
.LlIB 01 SrSLS'l • 

• * .. .............. . 
i ·.···.5 .. •·•·••·· .P8~.t AD • .-e_*-* ... _*_._._. 

• PI.I17 ~a.a& • 
• IIB55&6. alTO • 
• SI5LST • .. .............. . 

i ...··l's .... •••••· .SPICB1 I.D .. ....-e-.-e-.-e-.-. 
• sp&a OIB • 
.LXIE 01 ~1:iLS!, • 

* * . ............... . 
i .*. 

G~ •• .• *. .* SISLO(It •• IllS •• = •••••• 
•• SISl.S'l •• .. . . * ••• 

·10 

: ........•. x: 

I.B08'f10 i 
.. •• .. 5 .. ••• .. ••• .LOGJISG 1.0 • ._e--.. ... -.-e_.-. 
• PU.7 ••• oa • 
• aBSSI.G. alTO • 
• SISloOG • . ............... . 

::r •••••••••• : 

CUCLII i 
•••• .... 5 .. ••• .. ••• * * : cm-~IZt'K : 
: .IP .BClSSAa. : ................. 

•••• 5.1 ....... 
• cue]. • 
• Cllft AS .. 
* * ............... 
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Chart GF. IJBRLD - Pass 2 Block Phase ~€ader. Refer to Chart 11 

..... . . , ., .. . 
ihtL~T i 

ft}o:YEkRNCES 
TO Gr.,: 
GOC2. SEB) 

···A , .••••••.•.•• 
WRITf: AG • -.-.~-4-*-*-.-. 

Nlart. LAST 
BLOCK 111 

Cl. LIB ................. 
i . '. 

Ii 1 *. 
• * *. .* CORE *. rEs *. !rlAG~ LIB .* ............................................... .. 

.... OM PBA ,,* 
*. .* * ... * , HO 

i 
: •••• Cl ......... : 

.. SET UP CCW .. 

.. POR REAL DISK .. 

.. OPBR.l.Tloa .. · . ................. 
i ... ·.D , ......... . 

• POT 't'ut! NOPl.BER .. 
.. OF 1'lIE '185'1' .. 
.. CYLraDEB USED .. 
.. 111 ruts RUli .. 
.. INTO A .. ................. 

V".bRLQP i ·.···.E.l····.· .. ·· -STORt: CY.J..IMDER .. 
.. YA!.U:t: I" LOe .. 
.. V'ERADUR. THE .. 
.. YBR IFI ADDh .. 
.. LOCA'.l'IOIi *B3 .. ................. .... · ' . .. F 1 ... 1. · . 

i . ··Pl······ .. ···· 
.. 5V" U V ~BIPY 

CYLINDlRS 
*B] 

.... . . 
.. Aj .. 
• * 

i 
••••• &j .......... . .. .. .. .. 
.... sVC 7 .... 
.... if1lT •• · .. . . · .. . . . ................. . 

i .* . 
83 ... ... . .. 

... elL •• NO 
.oo ON 8PS a ...... 

.oo Dr;VICE oo • 

*.. ... 
* ..... • n:s 

i 
••• CJ •••••••• 

• ~olJlr TO 
• PIRST LlHK • 

.. EDIT eSRCT • . . . ......... . 
i ·····D3·········· • SET UP SET • 

• SeCTOR CCII 
.. IN' liI'Y 
: CHAIII . ................ . 

:x ........ oo .... : 

i ·• .. ·JU······· .. · · . • 1DD ONE • 
• "rV CURB!lIT • 
*CYLINDER YU.UJ!!. • 

• * ..............•.. 
i .' . P3 ... ... . .. 

... 11.l. •• 110 
..... CILIHDE.aS ....... .. 

... YERIP lEO •• ... .... ...... i • u:s . ... 
i : .................. aX: * • 

• '1 • 
* • .... . . 

: A3 : .... 
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i ·····Gj·········· .CLOSE GG • • -.-.-.-.-.-.-*-* 
... Cl.OSE StSl.lIK • 
: 1ND SIS001 : ................. 

i ····tf3········· • IJSCAT • 
: CdARl iiA : ................. 

..... 



Chart GG. IJBRLD - Pass 2 Subroutines. Befer to Chart 11 

····A , ........ . 
• RDSOOl '" 
• *12 '" · . ............... 

RDSOOl i ··.··91* ........ . · . • LOID REG ISTBR • 
• WITH PC'lOO 1 '" · . · . .................. 

·A2 
aDS 001 1S A SU"HOUT IN}>; 
TdAr ~EAUS SJ:VUEN'fUl.LI 
FIl:0M SISLJO 1 

i --_ •••••••• ---j 

.'. 'l'ISDISK ••• 
ct *. C:l •• 

• * *. ... . . 
... IS Sl5001 "' .. NO .. r~s.. LAST •• *. A TAPE ........ .. • ••••• RECORl.I .* 
*.. ..* 

*.. .* * .. * • "5 
:1 ...................... : 
I .'. 

01 * .. 
. * *. 

.'" LAST *. u.s *. 9E;~ORD ......... .. 
"'.. READ .* *. ..* 

* ... * • NO 

i ·····f:l······ .. ·· · . '" Dt:C8EASE '" 
'" COMTENTS uP '" 
'" reTOOl BT ONE. · . ................. 

i ..... 
·GD • 
* A1· .. . 
TSTUN R 

•• HEAD •• .. ... 
* ••• 

• NU 

i .*. 
Di •• 

•• ·oO 

". 5J5001 •• IES 
•• Od YBA ..... oO ...... oO .. .. .. ... ... ... 

• NO 

i ·····el····· .. ··· · . • G!f Dl.SK • 
• ADOB tSS I"fWI1 • 
• O~SOOl • · . .................. 

• ..... j$ •••••••• · . • CLOSE • · . . ............. . 
i . '. 83 •• .. .. 

... 515001 ._ 10 
... lSSIGIBD •••••• *. .• 

*.. • • .. .. 
• ras 

i ·····Cj·········· · . . . 
•• CLOSE •• 
•• SYSLIfIt •• 
•• 515001 •• · . . . ................. 

i ·····D3·········· · . • SET SWITCI:I • 
• POft • 
• Cl.OS ED FILE S • · . ................. 

:1 ........... : 

i ····83······· .. • Rl::TURH' 11 • 
: .LIllI( REliISTEB : ............... 

•••• ... 4· •• • ..... · . • Ba;PUOl • 
• 0 . ............. . 

i 
H.t1FOO 1 .*. RIP'Ol ••• 

84 •• B!I •• .... .... 
•• SfSOO 1 •• ras .* ,nST ._ J~S 

... O' 'a... • •........ X.. T1sB ....... . *. .• •• .* *..* *.... .. .. . .... 
• 110 • 10 

i .... ·Cll··· .. •···• • 1I0fB STlfl'lI,G • 
• DI51 10DJiBSS • 
• or 515001 • 
• 111"0 0.5001 • · . ................. 

i 
.0. D" ... .. . .. 

... 15 515001 •• 10 
•• A TIP~ ....... . .. .. ... .. . .... 

• f'ES 

i ·· .. ·B'·········· .SESTORB lotUiER • 
• 0' KaCOBDS TO • 
• BE 8E ... .o 111'0 • 
.LOCATIO. PC'l'OO 1. · . .. .............. . 

i 
• ••• *C~ ......... . · . • SD' SWITCH • 
• 1'08 • 
• SBCOJlJ) TIS.! • · . ................. 

i 
••• &~ ........... . 
PDISIU.O 1G .-..... -*-*-.-*--.... 

IIa.ID BLOCK • . ............... . 
i i 

..... ........... ·"i 
ROSP'Ol .... i i ..... ', ......... . · . '" Sr;T UP CcW '" 

'" ANv eee POR '" 
'" TAPE READ '" · . ................... 

·····1'2·.··· .. ··· *"D1DSK AI:;. *,-.-.-+-. -.-+-.-* 
.. MEAr DISK • 
• AODi;tt.5S ON • 
• 515001 • ................. 

:x ................ .. 
RDDIW 1 i 

····~1······ .. ·· '" SU!'PI..I TAPE. '" 
'" OP DISK t.."CB '" 
• HID Cl.'1f TO '" 
*DISKIO ROUTHIE '" · . ................. 

i ···tll···· .... ··.· DISKIO AG 
*-*-*-41-4:- ___ .... *-. 

READ A RJl::ORD 
'Rem SJSOOl '" ................. 

i 
••••• J ........... . 
'" SAlE SECTOB • 
• , "LUE POB BElT '" 
• BLOCK TO BJ:C • 
'" RElD • · . .................. 

i ·····GL····· .. ··· · . • SAVE IEIT • 
• DISK ADDRESS' • *' 1M ON~001 • · . ................. 

i ·····K2····· ... ··· · . • SET SiiC'lOR • 
• VAl.UE or BLOCK • 
• TO 5E !if-AD • · . .................. 

i ·····Jl····· .. ··· .. .. lion: SET SJ!C- • 

: ........ :oio'fcR~18ft C:~S: *' TABLi: TO COi • 
• CHN rOR 51500 1 • ................. 

P3 •• • ... , ............. . .. .. 
... PIRST .oO IRS 

•• TIftH .......... oo asp 111.1 PS8 *. ... .. *. •• .. .. . ............... . 
• 00 

:% ............... : 
i ·····63·········· • SET SII ITCH • 

• 10B , IRST 1'11'111.: • 
• UPDATE DISK • 
• J..DDRf:SS • · . ................. 

i ···H.3*······ ..... PDISKIO AG .---* ... -.-+-.... -* 

WBITE BLOCK • . ............... . 
i ·····J3······· .. · · . • OPDATE DISK • 

• lDDRESS POB • 
.. MElT BLOCK. • · . ................. 

i 
• .. ·G .. ••• .... •• • KETUI. 'Ii • 

• U.K REGISTER • o • . ............. . 

• .... J,.i ....... . 
• • 
• SBT SWITCH • 
.. rOI SBCO.D • 
• '1'18.8 • • • . ............... . 

1 

: ...... oo ....... oO .............. oO ................................. 1:1 ...... _ ...................... : 

i ····lt3······· .. • RBTORt Vll • 
• I,l_K RBGISTBit • · . ............... 

·····'5 .. ··· .. ··· o • 
• Sll. IOBDU • 
• or LAST • 
• IIRl.TTBII BLOCK • · . . ............... . 

:1 .. _ ........ : 

i ····*tis .. •••••••• o • 
• XII.T ccw • 
• TO I B1D P:lIST • 
.PRI S.IC1L BLOCK • • • . .............. .. 

i 
• .. ··.115 .. •••••••• · . .1IIT SWITCH TO • 
• PBOCBSS rIIST • 
*LOG1C.lL la:oaD • 

• 0 . ............... . 

Detail Charts 89 



Chart HA. IJBCAT - UpdatecIL Directory (Part 1 of 2). Befer to Chart 12 

.... , 1········ · . .. IJ8CAT .. · . ............... 

IJBC1T i ·····11 ... •·• .. ··•· .. CA LeULA TE .. 
.. SrlRTIBG .. 
.. ".DURESS oP .. 
.. STOll TABLB ,. 
.. .. 12 .. ................. 

i ·····Cl···· .... ·· · . .. 80110 S'!'OV • 
.. BBL! .. 
.. HEADER .. 
.. .. C2 • ................. 

i .. ···Dl ......... . · . .. 181r 5ClI or .. 
.. ellTB DIeT 'ID .. 
-,SID ADDRESS OP .. 
.. STOll TABLE .. ................. 

:, .......... . 
1 

SCAleD .... 
21 -. 

• * -. 110 .*e.TBL DIC'r -. ....... ~.1'Rr PH .-
*. .* *.. •• 

* •• -.. 11::5 

i ·····('1···· .... ·· · . .. 1., R.IIID or .. 
.. STOW TAbU .. 
.. CALL $11111 tmlB .. · . ................. 

:SUll.D i ····*(;1···· .. ···· -BLDBMT Hl .. *-*-.. -.... -*-..-*-. 
.. BUILD SOfOW .. 
.. TABU .BITHI .. 
*.POR THIS PUlSE • ................. 

: ............. x: 

COII1'5CI i ·····H1···· .... ·· • 0 .. UP.LJa.TE .. 
.. POI nED '1'0 .. 
• WEIT ClI'!'8 Dl.C'l .. 
.. PATRY .. ................. 

i .'. J1 •• .. .. 
•• .BID OP •• '0. *. clm DI.fo.'T •••••• 
•• RZ1CHBD •• .. .. .•. .. 

• IBS 

i ····«1···· ... ·· • 8MB8. • 
• CHAR'!' aB • 

• « ............... 

. 
l 
S • D 
T 
I • 

• C2 

OW TABU 
IIUIHDJATELI 

'fliE cowraOL 
IIABI. 
0 .. TAdLE 

IJl1'f;B.PAt.:B 
·$!tAIND1H. 

NO!'lBER Of' !:HTRL.I$'S 

Jf~~.~~Lo .l:~~L'LIZ~U 
KIODEST MUtl.8ER 
JREQ' •• 1 IUTIALIZSD 

ITS ORR. 

• .. ·Alt'········ • 0 • BLDBSl" • o • ................ 

B.LJ)SI1' i . ··.·S3·········· o • 
• aODJ.'! LOID • 
• AIID TR1NS.PBB • 
-IDOB 8r .l.B'G'rU • 
• OP emiliO. • . ............... . 

i ·····Cj·········· 
• 0 • UPDl'!B .Uftd8d. • 
• O.P DTRIES • : (g;r~~I) : ................. 

i . ' . ..... 02*......... D3 .. 
• • .* •. 
• l'lT ruN:. rES.. roo •• 
• EB.t:lOh ftLSSAGE .1 •••••••••• IIANI PdAS8S •• 
• 'l18bl'. ..,oa LI" .* · . .... ................. * .•• 

i . ... 
• 0 
* H3 • . . .... 

• 10 

i .'. 
EJ *. .. .. 

!to.. PB1SI *. 
........... •••••••••• PI::IASB ••• •• 

·.DETECTBD .-.. .. .. .. 
• n:s 

s'raULD i .1. ..... Pl.......... Pl .. 
• .dOVE· •••• 
• ISf'ORIUTIOlf. IlfS.. OPTIO. •• 
• PBOM CIITB nEl" .1.... ....... ••• UI' •• 
• TO STOil 'fABLJ::l • ..SPJ:CIPIBD •• · . ... . ................. . .. . 

i ···.G4!·· •• • .. •• • R1!;TORM • 
• CHAR1' dB • 

• 0 ............... 

o 10 

i ·····G3*·.···· ... o • 
• lllT.roll • 
• BRBOR aaSSAGE • 
• '21921' • · . . ............... . .... · .. • 83 *.1. · . .... 

i ····H3······· .. • 1MBRI • 
• CHllt' IF • o • ............... 
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• .. ·.l4··· .... •• • • 
• UPODIa • .. . ............... 

i 
OI'DDI. • ... 

DII * • •• *. • * IS 1:1' *o. 10 
• •• ~.S~ CALL 01' ...... . 

·.$811IDla •• 
*. .* * ••• 

• ISS 

i 
.... ·C .. •••• .. ••• • • 
• GBY I'IIST • 
• D0081..1 VOID • 
*OOOIU.lBI IPDI • 
• Sroll 'fA8.La • .. ............... . 
..... D".i ....... . · . • TlllIi 1:7' IS • 
• LOID ADDUSS • • .POa S81I..»1. • 
:..tl=.;¥l~.l! •• : 

i .. .... " ......... . • • 
• C fa. 
• ID 01'. 
• vaR POi.. · s... *&S. ....... .. ..... 

i ..···P4··· .... ••· · . • S'rOBB • 
• I.Po.aa&'!'~OII • 
• POa IU'! CALL • 
:.~r.!2tl=II •• : 

:1 .........• : 

CALOI! i .. .. .,.;" ......... . • • 
• SBT UP • 
• aBG.tSTD • 
*I • .,BIlP.lCJ: 11TH • 
• SIIIIIDB • .. .............. . 

i .... ·s".· ...... •• *salll»18 .as-
.-.... -*-*.-.-*"-*-. 
• DOl'll C.1L • 
• DlaB,-~al • • • .. .............. . 

i . .. 
J4 *. .* *. .* IBn.1 * .. 10 

• .. CODB ~. IJIG ..... .. 
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.... , .......... . · . • BEroaM ... · . ............... **.* · . • BJ • • • .. _. 

i ........... 1: 
.'. :OPDCOft i 

el *. .* * .. . * OPTIOI *. IES ... *. L.lI' .* ........................................ x.. 
"'.SPECIFIED.· *. .• 

* •• " • 10 

i .'. 
Dl * • 

• * ". to.* srSLST *. 
.... .... ASSl.GIltED .* 

*. .* *. .* * •• * • IES 

i ·····Z1··· ..... ·· · . " BOILD 
• S'l"TUS 
• TABLE ... • 12 ... ................. 

i ·····'1···· .... ·· · . • CALCUL1'rI; ... 
• AODh.E:SS 01' ... 
• 1I0RK.lREI roB • 
• SLlB S'U.T • P2 " ................. 

i ·····Gl···· .... ·· · . 
" LOAD " 
• JLJ.BS'lA'.t ... · . · . ................. 

i .. ···111*····· .. •• ... $LIBS1AX " .-* ... -.4-* ..... -. 
" PRINT S'U,'J\JS ... 
... HhPOB'!' " · . ................. 

: .......••. x: 
i 

NOSTlt .-. 
J 1 •• .. .. 

*:;2 
rHE STA1U5 rABLE 
IS 'tHE IN1'I';RP1CB 
lHTH 'l..1BST.I.:r. 

·Pl 
ttl! gil.! AIJDnESSeS 
OP 'rHg ST U'US 1'I.BL1. 
AIIID 0' 'fH.k LASr PHl::;! 
LOADED ARE Cf.mPABBU. .. 
1'1U!'! lj.[bilEST BID ADDRESS 
IS l'AK~N AS IIIOHKA.RlU, 
ADDRESS FOf( SLIBSTAT. 

•• o Pl'IOI •• IBS • 
•• UIII •••••••••••••••••••••••••••••••••• 

-.SPECIPIED.· -. . . •• • * 
·10 

i .... · . • B3 .. · . .... 

· .. ···CJ······· .. · · . • I.OlCA.TE • 
• SOCCBSSPULL .. 
• Llllt BD11' .. 
.. .. C... .. ................. 

i ····DJ·······*" • hBrtJRII TO • 
• JOB COMTRO'&' .. · . ............... 

• u. 
ar SenUG BI'!' 1 
.1.1 JCSIII2 II CORRIG 

. ..: ... 
at !:iBT'l'I1G BIT 2 
rl JCSif,l 11 COSIBG 

Detail Charts 91 



Chart JA. IJBINL - Initialization (Part 1 of 2). Befer to Chart 01 
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Chart JB. IJBINL - Initializat~on (Fart 2 of 2). Refer to Chart 01 
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This label list has two parts: One lists the entry labels and summarizes the function of 
the CSECTs the labels lead to; the other one lists all the labels occurring in the 
flowcharts. 

Label 

ABORT 

CSECT Chart 

GE 
Beginning of non-recoverable error 
handling subroutine. 

ABT£RR AF 

ACSLTH 

ACMDSW 

AL NK P R 

CCSIZE 

Gives control to IJBRLD so that 
abort error processing can con
tinue. Entered when non-recover
able errors are found. 

CG 
Some compilers supply control 
section length in the END card. 
This routine processes the contrel 
section length tor this special 
case. 

IJBMAP FA 
Program switch to indicate tirst 
time through the MAP processor. 

IJBLNK AG 
starting address of the autolink 
processor, which is entered when
ever a phase has tinished proces
sing and autolink has been 
requested. 

IJBLNK AF 
starting label of a subroutine to 
check for control dictionary 
overflow. 

CHKNPH IJBESD EA 

crNOBL 

CNCALK 

Beginning of the ESE processor 
phase, IJBESD (see "Appendix E" 
for a detailed description of th1s 
phase) • 

IJBCTL EE 
Number of core image blOCKS 
required by this phase is equal to 
number of bytes loaded, divided by 
block size. Add one blOCK tor any 
remainder. 

IJBESD BC 
The instructions starting at this 
label cancel autolink. The NOAUTCL 
switch in CSWITCH (current CIE 
entry) "is set to indicate that no 
autolink should be attempted on 
this ER, either because autolink 
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Label 

CNVHEX 

COMCHK 

DECDSP 

DE6DAD 

LEHSW 

LMPHSW 

DSPRTN 

CSECT Chart 

has already been tried or because 
autolink should not be performed. 

IJBLNK AC 
Label at the beginning of a sub
routine that converts hexadecimal 
to binary notation. 

IJBMAP FA 
Beginning of common (CM) processing 
in the MAP processor. The cumula
tive length of discretely named 
commons is calculated at this point 
in the program. 

INBSCN CD 
Beginning of decimal displacement 
processing for the operand of a 
phase card. 

IJBLNK AK 
Beginning of subroutine that builds 
core image blocks. Basically, this 
subroutine: 
1. Ensures that the text is within 

the limits of the phase; 
2. Finds the core image block the 

text belongs in; 
3. Reads the core image block 

required by the text into the 
I/O area. 

INBLNK AK 
program switch that forces con
tinued proceSSing when a zero 
length control section is'found 
by the ESC processor (Chart BE). 

IJBLNK AH 
Program switch initialized as an 
MVC instruction. Modified to an 
effective NOP by the ESD processor 
(Chart BA) when a dummy phase card 
is to be built. By the NOP modifi
cation, the disk address of the 
ESD card not yet processed is re
tained in location COMNRF for use 
after the phase processing is 
finished. (Dummy phase cards are 
treated as actual phase cards.) 

IJBSCN DC 
Beginning of displacement operand 



Label 

ELBe!'! 

ENtRTN 

ENDSBM 

ENDSCD 

EN.TALK 

ENTCRD 

ERRACT 

CSECT Chart 

processing. 

IJBESD Et 
Beginning of C!'! (common) proces
sing. Whenev.r both the ESt item in 
the card image and the control dic
tionary entry are commons with 
matching labels, this routine ruts 
the common with the longest length 
in the control dictionary. If ccm
mons with different labels are 
found, this routine posts the new 
common in the co~trol dictionary. 
Th~ map processor of the linKage 
editor calculates a total length 
of commons, which adjusts the 
phase origin. 

IJBOTH 
Tests SB!'!DST to determine it 
name list should be cleared. 
SBMDST in label list.) 

CF 
the 
(See 

IJBOTH CG 
Program switch providing an exit 
from the END card processor. the 
switch is assembled in the NOP 
state, initialized to branch by 
the END card processor, and reset 
to NOP by the END card processor 
if the module being processed has 
been autolinked. 

IJBOTH CG 
Searches control dicticnary for 
unassigned LD/LRs, and ensures that 
the control dictionary number for 
such items is negative. 

IJB.SCN DD 
Provides an exit trom the $LNKEDT4 
phase of the linkage editor when a 
blank ENTRY card is tound. 

IJBSCN tE 
Beginning of the entry card pro
cessor. 

Note: At this time, a blank operand 
field would be detected in the skip 
blanks subroutine. (See SKIPS and 
ENTALK in the label list.) 

IJBINL' JC 
Common error exit from the acticn 
processor. Error messages are ini
tialized in the action processor, 
but are actually issued during the 
execution of another initialization 
routine (see Chart AC). 

ERRN!'.IL IJBSCN LA 
Program switch initialized to 
branch. However~ it an error occurs 
on an include card and the include 
card has created a name list, 

Label 

ESr;EiET 

ESLECD 

EXLCAD 

FCHEiLD 

INCLOP 

CSECT Chart 

ERRNML is set to NOP. This allows 
the name list to be cleared before 
card error processing. 

IJBESD BA 
Common entry point when the proces
sing of an ESD item is finished. 
Instructions starting at this label 
determine if any more ESD items are 
in the variable field of the card 
image. 

IJBESD BD 
Beginning at this label, the ESD 
processor searches the control 
dictionary for a label that cor
responds to the label of the ESD 
item in the current control dictio
nary entry. 

IJBLNK AH 
1. Entry point from the autolink 

routine (Chart AJ) when the 
control card processing phase is 
to be loaded. 

2. Entry point from the ESD proces
sor when a dummy phase card has 
been built and a control card 
processing phase is to be 
loaded. 

3. Entry pOint from the initialize 
IJBOTH routine when the ESD 
processing phase is to be 
loaded. 

IJBMAP FD 
Entry point when NOMAP option is 
found. 

IJBSCN DG 
Beginning of the relocatable direc
tory scan f.or autol1nk, include, 
and terminal processing. The scan 
looks for ~ module with a name that 
matches the card image name field. 

rSDISP IJBCTL EC 
Processing when the phase card 
operand is a displacement. 

IS ROOT IJBCTL EC 

LABST 

Processing when the phase card 
operand is ROOT. 

IJBSCN DB 
Euilds the name list of control 
sections from the operand field 
ot an INCLUtE card. These control 
sections subsequently build a phase 
(see NMELST in the label list). 

LTcr;NO IJBLNK AB 
Entry point to the control dictio
nary search subroutine When a test 
for control dictionary number as
signment is required by the calling 
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routine. The control dictionary 
number was available, but because 
its status was undetermined, entry 
is made to this subroutine. 

LTESID IJBLNK A8 

MAPCST 

MAPHA5 

MAPLDR 

NI'lELST 

NI'lSBSW 

NOBLOK 

NOBYTE 

CRPHDA 

CRPHRG 

Beginnin~ of the subroutine that 
finds control dictionary number, 
control dictionary address, or re
location factor, using the E5Ir 
number from the language translator 
and the linkage table constructed 
by the linkage editor. LTESID is 
the entry point when the ESlr 
number is supplied. 

IJ.BMAP FB 
Sets up for a scan ot the control 
dictionary, searching tor control 
sections that belong to the phase 
previously identified in this 
routine. 

IJBMAP FE 
Beginning ot a control dictionary 
scan that searches tor phase 
entries. 

IJBMAP FC 
Sets up for scan of control dictio
nary that searches tor LO/LRs. 

* A list of control sections speci-
fied by the name list operand of an 
INCLUDE card. The list is blank 
except when a named submodule is 
still being processed. 

* Supplies the intormation in byte 4 
of location PERIDA during INCLurE 
card processing in the IJB5CN Fhase. 
Resets to zero during the execution 
of the control card scan in the 
IJBSCN phase. Bit 6 is set to one 
during initial INCLUOE card pro
cessing, and Bit 1 is set during 
phase post processing (autolink 
mode). 

* Label in control dicticnary entry. 

* Label in control dictionary entry. 

* Label in control dictionary entry. 

* Label in control dictionary entry. 

* Listing only 
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PERIOA * 
The location labeled PER IDA is a 
36-byte input control area used by 
the linkage editor program to: 
• obtain the address of the next 

card image to be processed after 
the ENO card; 

• determine the point at which 
processing is finished tor an 
object module; 

• maintain control over the nesting 
ot include statements by functio
ning as last-in, first-out list 
to establish processing prio
rities. 

Location PERIOAis used in conjunc
tion with either location E50000 or 
E50NOO (see label list) depending 
on the input device being used at 
this time. E50000 Or E50NOO is 
loaded with the disk address of the 
first E50 card image of the object 
module. PERIOA is loaded with the 
disk address of the card image that 
follows the control card image. The 
linkage editor program compares th~ 
disk address in location PERIOA 
with the address in either E50000 
or E5DNOO. Input control is based 
on the result of the comparison 
made at END card time. Possible 
results and corresponding input 
control actions are: 
• The address in PERIOA is equal 

to or higher than the address in 
E50000. Process the card image 
sequentially following the END 
card. 

• The address in PERIOA is lower 
than the address in E50000. Get 
the address of next card image 
to be processed -from PERIOA. 

• The address in PERIOA is lower 
than the address in E50NOO. Get 
the address of the next card 
image to be processed from 
PERUA. 

• The address in PERIOA is equal 
to or higher than the address in 
E50NOO. Effectively shift PERIOA 
left six bytes. Get the address 
of the next card image to be pro
cessed from the updated PERIOA. 

Before the comparison is made and 
the appropriate actions are taken 
at END card time, the linkage edi
tor program ensures that a value 
is available tor PERlrA (see 
RECFOO in this list). Location 
PERIDA establishes processing 
priority by functioning as a 
last-in, first-out list for up to 
five levels of include (nest 
depth). The list is built during 
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the execution at the include card 
processor (Chart DB). Figure 10 
illustrates the physical structure 
of PEBIDA and Figure 11 illustrates 
how this location functions as a 
last-in, first-out list. 

."". Byte Byte Byte 5 Byte 
2 3 4 Expended 30 

/9 10j o 0 

If H H R 0 0011 ~ll, c 
1 1 

f I t I 
I 
I 

Di.k Addra. of 
I 
I 

Next Card to be I 
I 

Proces.d I 

~------------------~ 

Byte 
31 

c 

B 

Note: If all five levels of in
clude are used, the last 6-byte 
segment of PEBIDA contains the 
address of the card image following 
the first INCLUDE statement. 

yte Byte Byte Byte 
32 33 34 36 

H H R 
Sw 

Byte 

Na 

Source of I nput Switch 
1 = SVSLNK 0= Not SVSLNK 

med Submodular Switch 
= ON 1 0= OFF 

Source of I nput Switch 
1 = SVSRLB 0= Not SVSRLB 

Req uest via Autolink Switch 
1 = ON 0= OFF 

Note: Input from system relocatable library if byte 5 bits 5 and 7 are both O. 

Figure 10. PEBIDA Layout 

LIFO LIST 

C First C 
tnctudlA ~ 6 Byte Slgment ~ 

Last In ofPERIDA First Out 

/ B Second B 
"A Says Include 8 ~ 6 Byt. Slgment ~ 

Second In of PER IDA Second Out 

/ A Third A 

B Seys Include C ~ 6 Byte Segment ~ 

First In of PERIDA Last Out 

Figure 11. Last-In, First-Out List (LIFO) 
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Label 

PHA[;MD 

PHCRt 

PHSTOR 

PVLBSW 

QUAl'RO 

RDALSW 

<;:SECT Chart 

IJBMAP FE 
Adjusts load address of the phase 
by the cumulative length of thE 
discretely named commons. 

IJBSCN LC 
Beginning of the phase processcr in 
the IJBSCN phase. This part of the 
phase processor performs two tasic 
functions: 
1. Determines which optional ope

rand has been used. 
2. Validity checks the phase card 

i.mage. 

IJBMAP FA 
Reinitializes the phase information 
in location PHEADR (see label list). 

IJBLNK liB 
switch set to Nap by END and 
INCLU[;E card processors it input is 
from SYSRLB. 

IJBSCN [;D 

Beginning of qualitier processing 
for the operand of a phase card. 

IJBLNK lIH 
switch set to branch if Autolink is 
in operation. 

RECFOO IJBLNK All 
Program switch set to branch and 
reset to Nap by either the hS[; pro
cessor (Chart BA) or the END card 
processor (Chart CF). The ES[; pro
cessor ensures that the correct 
disk address is in location PEEI[;l1 
(see label list) by branching to the 
read SYSLNK subroutine at location 
INSOOO after the CCW has been set to 
Nap. The disk address of the next 
card image is located by updating 
the disk until a record is found. 
Register 2 supplies the correct disk 
address for location PERIDA. The END 
card processor used the same te~h
nigue to locate the diSK address of 
the next card to be processed (put 
into location NDSOOO). RECFOO is set 
to branch to prevent updating beyond 
the proper disk address. 

RELBSW IJBLNK lIH 
Program switch that tests tor input 
from the relocatable library. Sets 
(branch) in the include processor 
and resets (NaP) in the END card 
processor. 

RL[;PRC IJBOTH C[ 
Beginning of RLD pass 1 processing. 

ELDRAG IJBRLD GA 
Reads RLD information, supplied ty 
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Label 

BLDSW1 

FL[;SW2 

H[;SW 3 

HDSW4 

RLSW1 

liLW £iIT 

ROOT NO 

CSECT Chart 

pass 1, from SYS001. 

IJBRLD GA 
Program switch set to branch within 
this phase, whenever pointer pro
cessing is tinished. 

IJBIiLD GE 
Program switch initialized to 
branch, calculates load address 
(assembled origin of control dic
tionary entry plus relocation 
factor) when set to NOP in this 
phase. 

IJBBLD GC 
Initialized to NOP. set to branch 
within this phase whenever Rand 
P pointers indicate wrong phase. 

IJBRLD GC 
Program switch initialized to NOP, 
indicating the ADCON is to be 
extracted from the core image tlock. 
If the switch is set to branch, the 
ADCON is replaced in the core image 
block. 

IJBOTH CD 
Program switch set and reset within 
IJBOTH phase. setting (NOP or 
branch) determines if the Rand P 
pointers are to be processed. 
several BLD items can habe the 
same Rand P pointers. Only the 
first set of identical Ii and P 
pointers are processed. 

IJBOTH CE 
Program switch set to Nap in the 
pass 1 RLD processor when the RLD 
is to be processed in the pass 2 
RLD processor. If the switch is set 
to tranch (initial condition), the 
RLD is ignored. 

* This location contains a zero when 
the first phase is not specified 
root, and a one when it is a root. 
The value in ROOTNO is either added 
to or subtracted from the control 
dictionary number • 
• Subtracted - when the control 

dictionary number is used to 
ottain a control dictionary 
entry address. 

(C/D NO - ROOT NO) X16 
DISPLACEMENT 
CDENT1 + DISPLACEMENT 
ENTln ADDRESS 

* Listing only 



Label CSECT Chart 

• Added - when a root phase has 
been specified, a one is added 
tor each control dictionary 
entry. 

SB~DST * 
A program switch that indicates 
when NMELST should be cleared 
(Bit 7) or an ENB card has been 
read (Bit 3). Bit 7 is turned cn 
when a named submodule (INCLUDE 
N A ME, (CSECT» is tound. At the 
same time, a bit switch in location 
PERIDA (see label list) is turned 
on. The apparent duplication of 
switches is necessary because the 
first 5-byte segment of PERIDA is 
a variable, which depends on nested 
levels of INCLUDEs. At END card 
time, a test is made of the bit 
switch in location PERIDA. 

If bit 6 of byte 4 ~n P1RIDA is on, 
turn oft bit 7 inSEMDST. ~he 
switch in PERIDA can then be tested. 

If bit 6 of byte 4 in PERIDA is 
off, do not change the status cf 
SBMDST. The bit switch has already 
been moved to some other 5-byte 
segment of PERIDA. The linkage 
editor program can then test SEMDST 
to determine if the END card being 
processed is part ot the module 
named in the INCLUDE statement 
(bit 7 in SBMDST ott). The name 
list (NMELST) is cleared at END 
card time, except when a named 
submodule still being processed. 

Label 

SRCHCD 

SRPCOD 

TRFRAD 

TSTCNT 

CSECT Chart 

IJBLNII. AC 
Eeginning of a subroutin~ that 
finds the last duplicate label in 
the control dictionary. 

IJBLNK AC 
Tests for end of control dictio
nary. Entry paint tor the label
search subroutine. 

* label in control dicticnary entry. 

IJBliLD GL 
sets up MAP informaticn (number of 
ALCCNS outside the phase limits) in 
a test register. If the re]ister is 
zeroed, there is no MAP informaticn. 
It the content is nonzero, MAP in
formation is to be printed. 

UPDSKAD IJBLNK AE 

VEliLOP 

XTPHNO 

Updates the disk address to the 
first record on the next track. 

IJBliLD GF 
Beginning of a loop that reads and 
verities all core image blOCKS 
written by linkage editor. All 
verification occurs at this point, 
rather than after each individual 
write operation. 

IJBLNK 
Beginning of a subroutine 
extracts the phase number 
control dictionary. 

AF 
that 
from the 
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.f~.U ~: AU 1~'£~1§ 

As there is only one phase, $LNKEDT, in this program, "CSECT" here indicates the CSECT 
of the general phase. 

~abel CSECT Location Label CSECT Location 

ABORT IJBBlD GEBS DEBITE IJBLNK AKE3. 
ABORT10 IJBBLD GEHS DEBIT!1 IJBLNK AKF3. 
ABTEBR IJELNK AFH4 DERLOP IJBLNK AKJ3. 
ACSLTH IJBOTH CGB4 I:EBSWl IJBLNK AKK~ 
ACTRET IJEINL JJ:E3 DISKIO IJBLNK .I\GEl 
ACTVALID IJEINL JCA3 I:ISKRDWR IJBLNK AGBl 
ADMDSW IJEMAF FA I: 3 DMPHSW IJBLNK AHD3 
AD1DSK IJELNK AEC3 DEUB IJBM.!P FDH~ 
ALIGNDW IJECTL ECD4 DSPRTN IJBSCN DCHiJ 
ALIGN4 IJEINL JDF3 
ALKEBR IJESCN DGA4 EISCSL IJBOTH CGF4 
ALKFND IJESCN DHAl EISDPC IJBESD BCE3 
ALNKOD IJEl,NK AGF4 ELBCER IJBESD BDD3. 
ALNKOF IJELNK AHBl ELBCM IJBESD BDC2 
ALNKPR IJELNK AGB4 ELBDSD IJBESD BDF5 
ALNKSC IJBLNK AGE4 ELBELR IJBES!) BCHS 
ALNKVL IJELNK AGJS ELBER IJBESD BCB .. 

ELBGSD IJBESD EDJ5 
BLDENT IJECAT HAB3 ELBINT IJBESD BFE1 
BUILD IJBCAT HAGl EIBISITW IJBESD BCE5 

ELBLD IJBESD BEAI 
CUCWA IJEINL JAJ2 ELBLDR IJBES!) EEB3 
CALMAIN IJECAT HAG4 ELBNAS IJBESD BEFit 
CANCL IJBLNK AHB5 EIBNCD IJBESD BFEII 
CANCLE IJBRLr GEJ5 ELBNLR IJBESD BED2 
CDSIZE IJELNK AFB4 nBPC IJBESD BDEII 
CHABKCT IJEFIN KADS ElBSD IJBESD BDC" 
CHEKQU IJECTL EBE3 !liCBLT IJBOTH CGB' 
CHKNPH IJEESr BAM EliDERR IJBLNK .I\JB" 
CHKRP IJESCN DBE3 EIIDOPER IJBINL JCDI 
CHKRPN IJESCN BDDS EIDPRC IJBOTH CFAIt 
CHKSYM IJELNK AHJ3 !liDRTN IJBOTH CFH2 
CHQUALIF IJECTl ECD2 nDSBM IJBOTH CGB" 
CIMBLK IJECTI EEB4 !lDSCn IJBOTH CGEI 
CINOEL IJECTL EEBl Ell DXFP IJEOTH CFA" 
CLRCMN IJEMAP FAE2 ULD IJBESD EBE .. 
CLRUT IJ EO'I'H CHE3 UOTOO IJBOTH CFA2 
C"DEL IJESCN DEJ4 EIOXFR IJBOTH CFCS 
CNCALK IJEESr BCAl EIiTALK IJBSCN DDH" 
CNTSW IJEOTH CDFiJ ENTCRD IJBSCN DBB" 
CNYAHX IJELNK ACJ3 ENUNAS IJBOTH CGU 
CIYBIN IJEI'lAP FEB4 EPHSCD IJBESD BFK .. 
CNVHEX IJELNK ACE4 EPHSCN IJBESD BFP3 
CNVHSW IJELNK ACG3 EPHULD IJBESD BFD,. 
C"VLOP IJEMAP FED4 EBBACT IJBINL JCE5 
CIIVSHF IJELNK ACH3 ERRNML IJBSeN DAF2 
COI'ICHK IJEf!1AP FAGl EBROR IJBLNK .AJE3 
CONTSCN IJECAT HAHtI ERROR1O IJBLNK AJJ2 
CQUAL IJECTL ECA2 EBROR20 IJELNK AJJ3 
CRDEND IJESCN DDE4 ERROR40 IJBESD EBB5 
CTLSKP IJELNK ABG2 EBROR40 IJBLNK !JF4 
CTNOBL2 IJECTL EEC2 ERBOR40 IJBLNK AJK4 

EBROR50 IJBLNK .AJF5 
DECDSP IJESCN DDU EBROOO. IJBOTH CAC5 
DELEXT IJESCN DCH4 EBBOO2 IJBLNK 1CC4 
DELII'IENT IJEINL JCH1 EBR012 IJBSCN DEF4 
DERCAL IJBLNK AKH3 EERO 13 IJBSCN DEE5 
DEBDAD IJELNK AKEl ERBOUA IJBOTH CCH5 
DERDOK IJELNK AKM EBR014 IJBSCN DBF2 
DERDSW IJELNK UHl EliB022 IJBC'rL EBI:3 

EBR023 IJBCTL EDD2 
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Label CSECT Location· Label CSBCT Location 

ERR024AA lolBCtL EBB4 lIDDEL IJBSCN DDA4 
BIlR032 I.1!!iCI DGB4 PlDDUl!! IJBlNL JCF~ 

ERR040 IdSISIl BDH' FNDENT IJBLNK 'HH2 
ERROq~ IJEESL BFA3 FON'DEL IJBSCN tEE4 
ERR043 IJBESD BOBS FROLNCI IJBFIN ~BF1 

ERR043 IJBESI: BEGS FEDLNF IJBFIN KBB3 
ERR043 IJBESD BEJ2 FROLNOT IJBFIN KBJ2 
BIlR044 IJELNI< AiD4 FRDNEST IJBFIN KAE2 
ERR04S IJBESD BC02 FROUMPH IJBFIN HA2 
BRR046 IJBESL BDF3 FELB.ENA IJBFIN KAC2 
ERROSO IJBLNK AKEl FRLBRET IJBLNK AHB.:! 
ERROS~ IJBOTH CCE4 FRMDOIO IJBFIN KAE4 
ERROSS IJBOTH CDH3 FRMINID IJBFIN KAGS 
BRROSS IJBOTH CGD4 FRMOVE IJBFIN KAB4 
ERROi70 IJBLNI< ABH2 FRUPAD IJBFIN ~AA.:I 

ERROM IJECTL ECJ3 
ERROSS IJB!!AP FDFS GETCENT IJBRLD GAG4 
1I1109~ IJBOTH CHD2 GITVBB IJBSCN DAG!l 
1111093 IJBLNI< AKES GHERKIN IJBINL ,,}BH4 
1111097 IJELNI< AGH2 GORLD IJBMAP FDJ4 
BlR44 IJBLNK ABC3 
1111441 IJBLNK ABB2 HOliMANY IJBCTL lEEE4 
BSCNCD IJBESD BFD3 
ISllNXT IJEESL BAH2 IJBCAT IJBCAT HAB,l 
BSDRET IJBESD BAB3 IJBMAP IJBI1l\P FACl 
ISDSBI'l IJEESL BCH~ IJBOTH IJBOTH CAEl 
BSDlST IJBESD BAA2 IJBRLD IJBRLD GABl 
.SlITA IJB!!AP FAG3 IJBSCN IJBSCN DABl 
IstBCD IJBESD BDBl !NCCRD IJBSCN DBAiI 
IUI'DCN IJEESt BFG2 !NCCRDl IJBSCN DBEl 
BOI'DOK IJBESD BFC2 INCERR IJBSCN DGC4 
BUPDSli IJEESt BFD2 INCFND IJBSCN DHEl! 
IUfDIT IJBESD BFCS INCGET IJBSCN DGClI 
BUtTRY IJBESD BFGl INCGETl IJBSCN DGC2 
IUCliS IJE!!AP FDJS INCGET2 IJBSCN tGFli 
ULOAD IJELNK AHB4 !NCLOP IJBSCN DGKiI 
IUNLP IJB!!AP FeB2 INCLPR IJBSCN DGBII 
II'fNPR IJBMA1? FOG2 INCRED IJBSCN DGDS 
BUNSli IJE!!A1? FDD2 INCBEE IJBSCN tGH1 
U'fRCT IJBSCN DEB3 INDJDR IJBLNK AHHS 
BX'fSCN IJEMAP FDCtI INSOOO IJBLNK UH 

INTPT2 IJBINL .JABl 
'I.ICLB IJEINL JBF2 I N'I'SO 11 IJBINL JAC2 
.eILNK IJBINL JAE3 ISDISP IJBCTL ECA3 
'.USEe IJEOTH DJJ2 ISHOOT IJBCTL BCE3 
'URES IJB!NL JACS 
paULB IJE!NL JBF3 LABST IJBSCN DBE2 
,eI!DIOC IJBOTH DJB3 LDRGO IJBMAP FCB3 
FBRDIREIt IJEOTH DJB2 LLRSCN IJBMAP FCG2 
FBRIHBF IJBOTH DJCl tDRTSD IJBMAP FCC3 
FBRDISLB IJEOTH DJB~ LKQUO IJBSCN DCB4 
FBRDNIT IJBOTH DJGil LOADBASE IJBLNK ~HF4 

FBRESY1 IJEINL JBAiI LOGMSG IJBLNK ADB2 
:FCHRLD IJB!!A1? FDES LSETB IJBLNK ABG2 
:FCLRLOOP IJBINL JODl LTCDAD IJBLNK ABA4 
PCLBIlMAX IJEINL JDD2 LTCDNO IJBLNK UJ2 
FDISKIO IJBLNK AGFiI LTCDRF IJBLNK ABB4 
FINCLOP IJEOTH DJE3 LTESID IJBLNK ABC2 
FINDEL IJBSCN DEE3 
FIBDND IJBSCN DBJ3 MAINFLOW IJBINL JUS 
FINPRO IJBCTL ECG3 MAPCST IJBMAP FBH2 
FIRS'lPH IJECTL EAB2 MAPHAS IJBMAP FEES 
FLDO!!PH IJBFIN KBA2 MAPHNM IJBMAP FBH1 
FLINIT IJEFIN KBE3 MAPLDR IJBMAP FCF2 
FLBEST IJBFIN KBBS MOREBLK IJBCTL EEG2 
FLNRETI IJEIIL JCC~ BOfElT9! IJBCTL EAI: 1 

Appendix A: Label List 10S 



Label CSECT Location Label CSECT Location 

MOVPER IJ EC'IH CFJl liESET IJBSCN tEC3 
RETCHABK IJBFIN I<AG4 

NDESLP IJ El N K AJHl liETOUR IJBINL JCES 
NEWPHS IJEC'II EFE3 RETU1'lN IJBCAT RBB 1 
NEWPHSS IJEC'II EFr:3 HADCN IJBRLr: GCB3 
NEXTOPEB IJEINL JCD3 ELBOPEN IJBINL .JBC4 
NEXTOPT IJESCN DFG3 RLBYWR IJBOTH CEG2 
NOAUTOCHK IJE!:CN DFI:2 lilCT.EB IJBRLL GBE2 
NOFLTPT IJECTI EBHl ELDCLEA1'l IJBCTL EFR3 
NOSCAGAN IJEC'I'1 ECE2 ELtCMN IJBELD GEG3 
NOSTAT IJECAT HBJl ELDCON IJBRJ.D GCAl 
NOT ACT IJEINI JCDS HDOP IJERLL GAE3 
NOTCTL IJELNK AJBl EL DO Il IJBRJ.D GBBl 
NOTF IJEC'II EEe2 lilDP1'lC IJEOTH CLE1 
NOTHFR IJEMAP FAES BLDPIlC3 IJBRLD GEBl 
NOT1ST IJEC'IL EAB4 FLDRAG IJBRLD GAA2 
NTABS IJESCN DDA3 RLDRET IJBRT.D GAD~ 

NTESLP IJElNK AJFl FLDSW1 IJBRLL GAH2 
NT ROOT IJECTL EBAl RLDSW2 IJBRLD GBD3 
NXTCARD IJEINI JCAl FLDSW3 IJBRLL GCC 1 

RLDSW4 IJBRT..D GCE3 
OTHINC IJECTH CAA5 EIRET IJBOTH Crr:1 
OTHTFR IJEOTH CAF3 RLST!' IJBOTH CDB4 
OTHTYP IJECTH CAL3 lilSW 1 IJBO'rH CLHl 
OVBLSW IJEMAP FDDl RLWRIT lJBOTH CEA2 

ENXTRN IJBRLD GEE3 
PBDYCHK IJESCN DFF2 ROTSID IJBRLD GCC4 
PCILYES IJEINI JEBl 
PHADMD IJEMAF FEAl SAVCTL IJBSCN DBBS 
PHCEXIT IJESCN DFH3 SAVCTLl IJBSCN DLJ~ 
PHCOPTN IJESCN DFE2 SCAGAN IJBCTL 15CG2 
PHCRD IJESCN DCAl SCAN IJBMAP ~BJ2 
PHCRD1 IJESCN DCGl SCANCD IJBCAT HAE 1 
PHSCAN IJEMAF FBCS SEEBLK IJBSCN DAE3 
PHSPRC IJECTI EAFl SELFIlLC IJBMAP 'FBE2 
PHSTOR IJU1AF FAJ2 SETPHS IJBCTL l!CBS 
PHXADD IJECTI EDDl SETUPSCN IJBOTH CAC3 
PRERR IJElNK AJC4 SKIPB IJBSCN I:EEl 
PREXTN IJEMAP FDB1 SONOMN IJBMAP 'F AF 1 
PRINT IJEINK ALE 1 SPACE1 IJBLNK UB3 
PRSDPC IJEESL BCCl SRCHCD IJBLNK 1\CE2 
PRTLINE IJElNK ADFl SBLABL IJBLNK 1\CC2 
PRTLST IJElNK ALB4 S HCOD IJBLNK !lCD2 
PS3SW2 IJEFLL GAF4 STORRS IJBSCN DDE2 
PS3SW4 IJEHL GAH4 STRLD IJECTL EEL4 

STRTBLD IJBCAT fiAF2 
QUAPRO IJESCN DDAS SUBMOD IJBSCN I:EHl 

SVACHK IJBSCN DF'E2 
RADD4 IJEHL GAG2 !3YMBORG IJBCTL l!EEl 
RDALSW IJEINK AHDl SYSLIB IJBSCN DGE3 
RDEXEC IJElNK AHC3 SYSREST IJBINL ,JAC4 
RDNEXT IJEINK AHEl 
RDOKOl IJ HilI: GGGl TAPEOl IJBINL ,JAH3 
RDSFOl IJ EFLC GGF3 TERSXY IJBM.l\.P FDD3 
RDSOOO IJElNK AAB1 TISDISK IJBELL GGC2 
RDSOOl IJEFLL GGEl 'fISESD IJBLNK l\.JE2 
READCl IJElNK AGEl TFYROT IJBMl\P FBEl 
READLST IJERLC GDB4 TSTCNT IJBRJ.D GDDl 
BECFOO IJElNK AAC3 TSTESD IJBOTH CFH1 
RELOC IJEf'lAP FBF2 TSTLIM IJBSCN DDFl 
RELBOUT IJEFIL GDC2 TSTNEG IJBSCN 1;LC2 
REPF 01 IJERLL GGBS TSTRLD IJBRLD GEB3 
REPBOC IJ EeTtl CCE2 TSTRLDXX IJBRl:.D GCA2 
REPTXT IJEOTH CCC3 TSTUNR IJBRLD GDAl 
REPOOl IJHlI: GGE4 TXTALL IJBOTH CEG4 
RESDCN IJBFLL GCCS 'fXTGET IJBOTH CBB3 
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TXTPRC IJBO'IH CBBl 
TYPE VB IJElNI< AGD4 

UNRSPC IJEflAF FDR3 
UPDATE IJESCN DEES 
UPDCOM IJBCA'I HEC3 
UPDDIR IJECA'I HAB4 
UPDSKAD IJElNI< AEG3 
UPNDS IJBOTH CAJl 
USESYS IJEnl JBGl 

VALIDji'N IJBIU JADl 
VEBLOP IJEElI: GEEl 
VERLOP IJEB1I: GFEl 

WHATNOW IJECTL EFBl 
WRLST IJEHI: GFAl 
WRSFOl IJBOTH CHB4 
WRST01 IJEOTH CHA2 
WRSOOl IJEOTH CHBl 
WRTRFR J;JEC'IL EDGl 

XTPHGT IJIlLNI< AFE1 
XTPHNO IJElNI< AFEl 
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~l!~e~: 

$LNKEDT 

1l.QQ.Jl1~: 

IJBLE1 
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Message CSECT Chart Message CSECT Chart 

21001 1JBOTH CA 21421 1JBESD BB 
21011 1JBSCN DA 21431 1JBESD BD, BE 
21021 1JBLNK AC 214111 1JBLNK AB, AF 

1JBSCN DD 21451 1JBESD BC 
2111101 1JBSCN DA 21461 1JBESD BD 
21111 1JBSCN DA 21411 1JBOTH CG 
211121 1JBSCN DA 21501 1JBLNK AK 

1JB1NL JC IJBOTH CB 
21131 1JBOTH CC 211511 1JBOTH CC 

1JBlNL JC 21551 IJBOTH CD 
1JBSCN DE 21561 1JEOTH CE 

21141 1JBSCN DA 2151H 1JBOTH CG 
2111161 1JBSCN Dl 21601 1JECTL EF 

IJBLNK AH 21611 IJBSCN DF 
21n1 1JBSCN DA 21701 1JEOTH CB, CD, CF 
21201 1JBCTL EA 211:l11 1JBCTL EA, EC 
211211 1JBSCN DC 21162I 1JECTL EF 
21221 1JBCTL EB 211:l41 1JB1NL JB 
211231 1JBCTL ED 21851 1JBl1AP FD 
21241 1JBCTL EB, EC 211:l61 IJBCAT HA 
21125:,: 1JBSCN DC 21901 1JB1NL JA 
21301 1JBSCN DG 21911 IJBOTH CH 
211311 1JBSCN DG 1JE1NL JA 
21321 1JBSCN DG 21921 1JBCAT HA 
21331 1JBSCN DB 2193l 1JELNK AK 
21351 1JB1NL JC, JD 21941 IJBLNK AG 
21361 1JBINL JC, JD 21951 1JBINL JE 
2B11 1JB1NL JC, JD 21911 1JBLNK AG 
211401 1JBESD BB, BD 21991 1JElIAP FD 
21411 1JBESD BF 
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Component 

IPL Record 
(Phase $$A$IPLl) 

IPL Record 

System Volume Label 

User Volume Label 

Record 1 

Record 2 
System Directory 

Record 3 

Record 4 

IPL Records (Phase $$A$PLBK) 

Cata loged Phases 
Core I mage Directory 

Linked Phase 

Core I mage Library Members 

Relocatable Directory 

Relocatable Library Members 

Source Statement Directory 

Source Statement Library Members 

Procedure Directory 

Procedure Library Members 

Label I nformation Area 

* Allocation Dependent on User ReqUirements 
X = Ending CC of the Preceding Directory 
Y = Ending HH of the Preceding Directory 
2 = E ndi ng CC of the Preceding Library 

Starting Disk Address 

CC HH R 

00 00 1 

00 00 2 

00 00 3 

00 00 4 

00 01 1 

00 01 2 

00 01 3 

00 01 4 

00 01 5 

00 02 

X Y+1 1 

2+1 00 1 

X Y+1 1 

2+1 00 1 

X Y+1 1 

2+1 00 1 

X Y+1 1 

2+1 00 1 

Figure 12. System Residence Organization on CKD 
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Number 
R = Required of Tracks 

(Alloc.) 0= Optional 

R 

R 
1 

R 

0 

R 

R 

1 R 

R 

R 

* R 

* R 

* 0 

* 0 

* 0 

* 0 

* 0 

* 0 

Device 
R dependent 



Component . Starting Disk Address 
Block Number 

IPL Records 
0 (Phase SSASIPLO) 

System Volume Labell 1 

System Directory· 2 

IPL RetrievIIProgrlm 
3 (Phlse S$ASPLBF) 

Core Image Directory 10 

I ~~n::ue LIDrary X+1 

Relocateble Directory V+1 

I :=~~ble Llbrar,y X+1 

Source Statement Directory V+1 

I ~'::',:IStatement Library 
rs X+l 

Procedure Directory V+l 

Procedure Library Members X+l 

Label Information Area V+l 

• = Allocation dependant on user requirements 
X = Last block of preceding directory 
V = Last block of preceding library 

Number of R=Required 
Blocks O=Optional 

1 R 

1 R 

1 R 

7 R 

· R 

· R 

• 0 

* 0 

* 0 

* 0 

* 0 

· 0 

200 2 R 

I Optional user volume labels if written will be in the same block following the 
system volume label. 

2 Using the Restore program you may allocate a label information area different 
than the default ~ize of 200 blocks. 

Figure 13. System Residence Organization on FEA 
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Notes to Figure 12 

IPL 

System Volume Label 

User Volume Label 

System Directory 

Core Image Directory 

Core Image Library 

Relocatable Directory 

Relocatable Library 
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The disk device can be an IBM 2314, an IBM 2319 or an IBM 
3333/3330/3330-11/3340/3350.· The organization of SYSRES is 
as follows: 

This area contains the initial program load (IPL) bootstrap 
program, which causes the IPL retrieval prrigtam to be read 
from SYSSES and loaded into real storage. 

The volume label (VOL 1 label) contains the address of the. 
volume table of contents (VTOC) established when the pack 
was initialized. 

The user volume label area is provided for any additional 
standard volume labels (VOL2-VOL8 labels). This area can 
extend from record 4 through the end of track O. 

This area contains the system (master) dire~tory. Record 1 
contains the location of the core image directory and the 
address of the label information area • liecords 2, 3, 
and 4 contain the starting addresses of the relocatable 
directory, source. statement directory, and procedure 
directory, resFectively. Record 5 contains the IPL 
retrieval program. 

This directory consists of two or more tracks, depending ~n 
the allocation specified by the user. The directory is in 
two parts: The first is the directory of cataloged phases; 
the second is the directory of linked phases. 
Each directory entry deSCribes one phase in the core image 
library and contains such information as the phase name, 
loading address, number of blocks, type of phase, entry 
paint, starting disk address in the core image library, and 
the number of text bytes in the last block. The entries 
are sorted in alphanumeric sequence. 
The first entry in the directory is called the library 
descriptor entry. This contains such infor.ations as the 
number of directory tracks, library cylinders, active 
phases, directory blocks available, and library blocks 
available. 
Thereafter, the entries have a length varying from 14 bytes 
to 34 bytes (depending on the specifications in the PHASE 
statement). Entries are grouped in blocks of 256 bytes, 
plus an 8-byte key for the highest phase name in the block. 

The core image library consists of one or more complete 
cylinders, depending on the allocation specified by the 
user. 

This directory consists of one or more tracks, depending on 
the allocation speCified by the user. It c6ntains two 
types of information: 

1. System directory information for the relocatable 
directory and library. This information occupies the 
first five entries of the first record in the 
relocatable directory. 

2. An entry that describes each module (the output of a 
comFlete language translator run) in the relocatable 
library and contains: the module name, total number of 
text-record blocks required to contain this module, 
starting diSK address of the first text-record of this 
module, and change level identification. 

The relocatable library consists of one or more complete 
cylinders, depending on the allocation specified by the 
user. The number of modules and the size of each module to 
be contained in this library dictate the number of tracks 



Source statement Directory 

Source statement Library 

Procedure Directory 

Procedure Library 

Label Information Area 

Volume Table of contents 

that must be allocated. 

This directory consists of one or more tracks, depending on 
the allocation specified by the user. It contains two types 
ot intormation: 

1. System directory information for the source statement 
directory and library. This information occupies the 
tirst five entries of the first record in the source 
statement directory. 

2. An entry that describes each book (a sequence of source 
language statements in a compressed card image format, 
accessed by a single name) in the source statement 
library and contains: a sublibrary prefix, the book 
name, starting disk address of the first clock of this 
bock, total number of blocks required to contain this 
book in the source statement library, and change level 
information. 

The source statement library consists of one or more 
complete cylinders depending on the allocation specified by 
the user. The number of blocks and the size of each book 
to be contained in this library dictates the number of 
tracks that must be allocated. 

This directory consists of one or more tracks depending on 
the allocation specified by the user. It contains two 
types of information: 

1. System directory information for the procedure 
directory and procedure library. This information 
occupies the first five entries of the first record in 
the procedure library. 

2. An ~ntry that describes each procedure (a set of 
control statements in card image format) catalogued in 
the procedure library and contains: the name of the 
procedure, the starting disk address of the procedure, 
the number of blocks occupied in the procedure library 
and a version and modification level. 

The procedure library consists of one or more complete 
cylinders, depending on the allocation specified by the 
user. Each procedure consists of one or more consecutive 
aO-byte blocks, containing control statements (one card 
image per block) • 

The label information area contains standard, partition 
standard, and user label intormation tor all partitions. 
This area is allocated 2 cylinders on the 
3333/3330/3330-11, 2 cylinders on the 2314/2319, 3 
cylinders cn the 3340, or 1 cylinder on the 3350. Job 
Control stores label information found in job control 
statements here. The label information area follows the 
last library and ends the SYSRES file. 

Following the label information area, the use of the 
remaining areas cn the disk pack is left to the user's 
discretion. However, the volume table of contents (VTOC) 
must be contained on the same physical disk pack as the 
SYSRES file. (A VTOC is required on every disk pacK.) The 
VTOC is most frequently the last cylinder before the 
alternate track area. The location and length of the VTCC 
are determined when the pack is initialized. 

The VTCC is a file describing the organization of the disk 
pack. It contains the VTOC identifier (format 4 label) 
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Alternate SYSRES Layout 
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that contains the starting and ending addresses ot the 
VTOC, a fermat 5 label that is not used by DOS/VS, and 
tormat 1, 2, and 3 labels tbat identity and describe all 
files on the pack. More specific information on label 
formats is contained in the ~Q~L!~ ~!~~ 1~£~1§, GC33-5375. 

The relocatable library, the source statement library, and 
the procedure library are shown as optional areas of the 
SYSRES tile because these libraries are not essential tor 
system eperation. If desired, the relocatable and source 
statement libraries can be detined as private libraries; a 
private library for the procedure library is not supported. 
A private core image library can also be detined, but the 
system cere image library must always be included on the 
SYSBES tile. 



~. For each ESt item produced by a 
language translator, an input centrel 
dictionary entry is built at a tixed 
location in storage. In some cases 
this input control dictionary entry 
will be moved to the control dictionary 
during processing. 

2. The input ESD type tield is validated. 

3. 

• If it is a weak external, the ES[ 
type field in the input control 
dictionary entry is set to EH and 
the NOAUTOL and WXTRN tits in 
CSWITCH are turned on. 

• If it is invalid, an error 
condition exists, the whole ESt 
card is ignored, and the next ES[ 
card is Frocessed. 

Further pre-processing deFends on the 
input ESD type. 

• For Lt ESD input 
Each input LD ESD item has a 
pointer (ESID) to the linkage table 
control section. This pointer is 
used to determine whether an input 
ESD item has already been 
processed. The check is made ty 
locating the corresponding linkage 
table entry and investigating the 
control dictionary number stored in 
this entry. 
If the number is: 
zero the ESD item pointed to 

by the LD has not yet 
been processed. The Lt 
is then marked YB2§§1~B~£ 
in CSWITCH ot the input 
control dictionary entry. 

negative the entry is ignored and 
the next ESD item is 
processed. 

positive an entry already exists 
for the ESD item pointed 
to by LD. It the 
existing entry is at the 
type SD or CM, the ID is 
marked 2§§i~B~£, and the 
control dictionary numter 
of the SD or eM is stored 
in the input control 
dictionary entry. 
If the entry is not of 
the type SD or CM an 
error condition exists. 

• For ER ESD input 
If NOAUTO has been requested for 
the phase being processed, the 
NOAUTOL bit in CSWIfCH is set on. 
Otherwise, CSWITCH remains oft. 

For SD or PC ESD input 
Requirements: 
(1) The assembled origin must te 

ali~ned on a double word 
boundary. 

(2) PC must be unnamed. 

The relocation factor is calculated 
by subtracting the assembled origin 
from the storage address (~XPHRG). 

For a normal INCLUDE the 
pre-processing is tinished at this 
stage. 

For a sub modular INCLUDE the name 
list of included CSECls is scanned 
for a name identical to the name ot 
the input control dictionary entry. 
It the names match, pre-processing 
is tinished. If not, the ESD type 
field in the input control 
dictionary entry is changed to ER 
and a switch is set to ensure that 
th'e control dictionary number in 
the linkage table is given a 
negative value. 

]2!~: A negative control dictionary 
number in the linkage table entry 
is a signal for the rSD processor 
to ignore LDs belonging to this 
section definition, and for the 
text processor to ignore the 
corresponding text cards. 

1. The control dictionary is scanned tor 
an entry with the same name as the 
input ESD item. 

This scan starts at the end ot the 
control dictionary and Freceeds towards 
the beginning until either a match 
occurs or the beginning of the control 
dictionary is reached. If a match 
occurs, the control dictionary entry is 
called a duplicate. 

The scan continu~s if the duplicate is 
a phase entry. 
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2. If no duplicate is found, the inFut 
control dictionary entry is added to 
the end of the control dictionary. 

3. If the input ESD is an SD, PC, CM, or 
ER, an entry is made in the linkage 
table. 

4. It a duplicate was tound, the action 
taken by the ESD processor depends on 
the relationship between input and 
duplicate. Use Figures 14 - 18 to 
determine the different actions taken 

r-----------------------------------------, 
I Name I Description 
--------+--------------------------------

A1 Ignore input control dictio-
nary ~ntry. 

A2 Add input control dictionary 
entry to the end of the con
trol dictionary. 

A3 Replace dupllcate with the 
input control dicticnary entry. 

A4* Add the linkage table entry 
pointing to the last entry 
added to the control dictio

A5* 

A6 
A7 

A8 

A9 

A10 
All 

Err-40 

Err-43 

Err-46 

nary. 
Add the linkage table entry 
pOinting to the duplicate. 
Chan1e duplicate L[ to LB. 
Continue scan ot the control 
dictionary. 
Save length ot longest eM in 
the control dictionary. 
Give control dictionary.numter 
in linkage table a negative 
value. 
Change input LD to LB. 
Set 'possible Duplicate Entry' 
switch. 
Print error message '21401' and 
go to RDNEXT. 
Print error message '21431' and 
go to BDNEXT. 
Print error message '21461' and 
go to BDNEXT. 

* If a submodular INCLUDE was used and 
the name list ot included SDs does not 
contain an SD, the control dictionary 
number in the linkage table is given 
a negative value. 

L-----------------------------------------J 

Figure 14. ESD Processing Actions 
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by the ESD processor. 
A summary of all possible ESD 
processing actions is shown in Fig. 14. 
The actiont are named 11 - Err-46. 
To find out the appropriate action(s) 
taken during input processing of CM, 
ER, SD, or LD use Fig. 15, 16, 17, 18 
respectively. The upper part of these 
figures shows the various conditions 
which exist (Y), not exist (N), or can 
be ignored (-), while the lower part 
indicates the actions taken (X). 



Duplicate = so 
= PC 
'" el'l 
= LD/LB 
= ER 

~ 

II 
N 
N 
II 

II 
~ 

N 
N 
N 

II II N 
II II II 
Y N N 
II N Y 
II Y N 

-------------------+ +------------------------------+ +-----------
A3 
ALI 
AS 
A7 
A8 
Err-46 

X 
-

- X 
X -

X 

Figure 15. Process Input el'l 

Duplicate SD, LD, or LR 
= LO 
= el'l 
= ER 

Duplicate ~nassigned * 
Name ~ 'IJ •• ' or 'IBI'l •• ' 
Nalle = 'IBI'l •• ' 
NOAUTO for'input 
Duplicate in current phase 
Duplicate in ROOT phase 

X -

X -

X 

y 
-
N 
N 
II 
y 

N 
N 
N 
N 

y ~ 

- N 
N N 
N II 
II II 
y y 
Y -
II Y 
N -

y y y y ~ ~ ~ N N N N Y 
N II II Y y y ~ N N N II -
II II II N II II II Y II II N N 
II II ~ N II II II II Y Y Y II 
II II II N II II II - - - - y 
y y II Y Y Y II 
- II - II - - - -
N II - Y N II - ~ N -
Y II - - y II - - II Y Y -

Y - ~ - - - - - -
----------------------------+ +-------------------------------
-----------------------~----+ +-------------------------------

A2 
A3 
A4 
A5 
A6 
A7 

X 

X 

-
* SD is to be considered assigned 

X -
X -

X 

- -

- - - -
-

X X X X 
X 

- -

- - - - -
- - X - X -
- - -
X X X X X X X -
X X X - - - - -

X 

Note: Weak externals are processed like ERs for which NCAUTO is requested. 

Figure 16. Process Input ER 

Duplicate SD 
el'l 

~ LD or LR 
~ ER 

Duplicate unassigned 
Input and duplicate ESIDs agree 

ASSORGs agree 
Duplicate in current phase 
Name = 'IBM •• ' 
Duplicate in ROOT phase 

II N N N Y Y Y Y N N N N N 
Y N N II N N II II N II N N N 
N N II N II N II N Y Y Y Y Y 
N Y Y Y N II II N N N II N II 

II II N Y Y 
II II 

y N ~ N II II - Y II - Y 
- II Y Y - Y II N II Y Y II Y 

N N 
II N 
Y Y 
II N 
Y Y 
N Y 

N 
II -
Y N 

- II Y - - - - -

N II II 
II N II 
Y Y Y 
N II II 
Y Y Y 
Y Y Y 
N II Y 
Y II -
Y Y -

---------------------------------+ +----------------------------------------------------------------------+ +-------------------------------------
A2 - X - X X - X - - X - -,X -
A3 
A/.I 
15 
A9 
Err-43 

Figure 17. Process Input St 

X 

X 

X X 
-

X X 

- - X 
X - X X - X - - X - - X -- X X - X 

X - ,- X -- X X - X X - X X - -
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ouplicate '" SD, LO, or LR N N N N Y Y Y Y Y Y Y Y Y Y Y y y y y y 

= CM Y N N N N N N N N N N N N N N M :If N N N 
LO or LB N N N N Y Y Y Y Y Y Y N N N N 
ER N Y Y Y N N N N N N N N N N N N N N N N 

Durlicate unassigned ** - - - - N N N N N N N M N N N y - -
Input unassigned - - - - - y y N N N N N N - :If N N N 
Input points to duplicate SD - - - - - - - - - - y N N N 
Inr- ut and duplicate point to same C/E entry - - - - - - - - - y N N N N N - - - - -
Names of C/D entries agree - - - - - N N N y Y 
Name of Input and Oupl = 'IBM •• ' - N Y Y N Y Y - N Y Y - - - - N Y y 

Duplicate in current phase y N - N Y N Y - - N Y N Y N y 
Input and duplicate ASSORGs agree - - N N N Y Y Y Y Y Y Y Y - y y y y 

--------------------------------------------+ +-----------------------~-------------------------------------------------------------+ +-----------------------------------------
11 - - - - - X X - - - - X - X -
A2 - X - X - X - X - X - - X -
A3 - X X - - - - - - - x*- -
Al0 - X X X - - - - -
All - - - - - X - X X -
Err-43 - - X - X - X - X X - X 
Err-46 X - - - - - - - - - -

* Action A3 is performed retaining the Est type of the Duplicate 
** SD is to be considered assigned 

Figure 18. Process Input LD 

• For E~, LO/LR, or CM ESO input the next 
ESD item is selected tor processing. 

• For SO or PC ESO input 

1. The control diction~ry is scanned 
for unassigned LOs or LRs peinting 
to the input ite~. 

2. The coritrol dictionary entries 
found during the previous scan are 
updated. This is done by storing 
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in the control dictionary e~try the 
control dictionary number found in 
the linkage table entry (that 
corresponds to the input item). 

3. The storage address (NXPHRG) is 
updated by adding the length of the 
control section to it. 

~Q!~: If the length of the control 
section is provided in the END 
card, CSECT IJBOTH performs act~on 
3. 



For a detailed description of the Linkage Editor Map refer to: 
DOS/VS Serviceability Aids and Debugging Procedures, GC33-5380. 

Input List 
r---------------------------------------------------------------------------------, 

JOB NO NAME 06/28/77 LINKAGE EDITOB DIAGNOSTIC OF INPU~ I 

I 
I 
I 
I 

ACTION 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 

I 
I 
I 
V 

TAKEN MAP REL 
INCLUDE IJBSLl 
PHASE DSERV,*,NOAUTO 
INCLUDE FBAEXCP 
INCLUDE IJJCPDV1 
INCLUDE , (IJBDS050) 
PHASE DSERYC,*,NOAUTO 
INCLUDE , (IJBDSC) 
PHASE DSERVF,*,NOAUTO 
INCLUDE ,(IJ8DSF) 
PHASE DSERV1,',NOAUTO 
INCLUDE , (IJ8DS1I41) 
PHASE DSERV2,DSERY1,NOAUTO 
INCLUDE , (IJBDS250) 
PHASE DSERV2F,DSERV1,NOAUTO 
INCLUDE , (IJBDS25F) 
PHASE DSERV3,DSERV1,NOAUTO 
INCLUDE , (IJ8DS350) 
PHASE DSERV4,DSERV1,NCAUTO 
INCLUDE , (IJBDS450) 
PHASE DSEBVS,DSERV1,NOAUTO 
INCLUDE , (IJBDS550) 
PHASE DSERV3F,DSERV1,NOAUTO 
INCLUDE , (IJ8DS35F) 
PHASE DSEBV6,DSERV1,NOAUTO 
INCLUDE , (IJBDS650) 
ENTRY 

I 
I 
I 
I 
t 
I 
I 
I 
I 

l---------------------------------~-------------------____________________________ J 

Figure 19. Linkage Editor Map (Part 1 ot 3) 

Appendix F: Linkage Editor Map 119 



Format A 

r----------------------------------~---------------------------------------------, 
PHASE IFR-AD LOCORE HICORE LSK-AD ESt TYPE LABEL LOADED BEL-FR I 

DSERV 01DEEC 01C078 01E877 

DSERVC 011878 01E878 01EI:lD9 

DSERVF 01EBEO OlEBEO o lEE73 

011 05 09 CSECT 
* ENTRY 
* ENTRY 
* ENTRY 
* ENTRY 
* ENTRY 
* ENTRY 
* ENTRY 
* ENTRY 

FEA 
FBAEICP 
FEAOPEN 
FBACLOSE 
LASTAODR 
REGSV06 
CCBADOR 
CCWADDR 
REGSV7F 

01C078 
01C088 
01C994 
01CB78 
01C98!:! 
01CD84 
01CDE4 
01CDE8 
01CEQ4 

I 
01C078 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CSECT IJJCPDVl 010BEO O~DBEO I 
ENTRY IJJCPDV2 01DBEO I 

CSECT 
* ENTRY 

ENTRY 

011 06 09 CSECT 

011 06 OA CSECT 

IJEDS050 
R3564 
IJJCPD3 

IJBDSC 

IJEDSF 

01DEA8 
01DEB2 
01E360 

I 
003808 I 

I 
I 
I 

01E878 003808 I 
I 

01EBEO 003808 I 
I 

DSERVl 01EE78 01EE78 01F9FF 011 06 OE CSECT IJBDS141 01EE78 003808 I 

tSERV2 OlEE78 01EE7!:! 

DSERV2F 01EE7!:! 01EE78 

DSERV3 OlEE78 01EE7!:! 

tSERV4 OlEE78 01EE78 

DSERV5 OlEE7!:! 01EE78 

tSERV3F OlEE7!:! 01EE76 

tSERV6 01EE78 01EE78 

o 1F7BF 

OlFDDF 

OlFUF 

01F25F 

OlF16F 

01FCSF 

01F21F 

* ENTRY STATTAB 01F9AE I 

011 07 03 CSECT 

011 07 06 CSECT 

011 07 OA CSECT 

011 08 01 CSECT 

011 08 02 CSECT 

011 08 03 CSECT 

011 08 07 CSECT 

I 
IJBOS250 01EE78 002C80 I· 

I 
IJBDS25F 01EE78 002338 I 

I 
IJBDS350 01EE78 0013DO I 

I 
IJBDS450 01EE78 000F48 I 

I 
IJBDS550 01EE78 000B60 I 

I 
IJBDS35F 01EE78 000868 I 

I 
IJBDS650 01EE78 000580 I L--------------------------- __________________________ --------------_____________ ~ 

Format A appears as the Linkage Editcr Map if Core Image Library on CKO. 
DSK-AD contains CCC HH RR in hexadecimal format. 

Figure 19. Linkage Editor Map (Part 2 of 3) 
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Format B 

r--------------------------------------------------------------------------------, 
PHASE XFR-AD LOCORE HICORE CSK-AC ESC TYPE LABEL LOADED EEL-FR I 

DSERV 

DSERVC 

DSERVF 

[)SERV1 

DSERV2 

CSERV2F 

DSERV3 

CSERV4 

CSERV5 

CSERV3F 

DSERV6 

I 
01EB84 01E878 01F49F 00006209 CSECT IJ~CPDVl 01E878 01E878 I 

01F4AO o 1F4AO o 1F7D9 OCCOt217 

01F7E0 OH7EO OUA7B 00006219 

ENTRY IJJCPDV2 01E878 I 

CSECT 
* ENTRY 

ENTRY 

CSECT 

CSECT 

IJBDS050 
R356A 
IJJCPD3 

IJBDSC 

rJBDSF 

01EB40 
01EB4A 
01EF80 

I 
002800 I 

I 
I 
I 

01F4AO 002800 I 
I 

01F7E0 002800 I 
I 

01FA80 01FA80 02058! 00006221 CSECT IJBDS141 01FA80 002800 I 

01FA80 01FA80 0203C7 

01FA80 01FAtlO 02C997 

01FA80 01FAtlO OHF07 

01FA80 01FAtlO OHE7F 

01FAtlO 01FAtlO OUD77 

01FA80 01FAtlO 020tl5F 

01FA80 OlFAtlO OHE47 

00006227 

00006233 

00006241 

00006245 

00006247 

00006249 

00006257 

* ENTRY STATTAB 02053E I 

CSECT 

CSECT 

CSECT 

CSECT 

CSECT 

CSECT 

CSECT 

I 
IJBDS250 01FA80 001CFO I 

I 
IJBDS25F 01FA80 0013A8 I 

I 
IJBDS350 01FA80 000490 I 

I 
IJBDS450 01FA80 000008 I 

I 
IJBDS550 01FA80 -0003F8 I 

I 
IJBDS35F 01FA80 -0006FO I 

I 
IJBDS650 0~FA80 -0014DO I L-------______________________________________________ -__________________________ ~ 

Format B appears as the Linkage Editor Map of Core Image Library on FBA. 
DSK-AD contains block number in decimal tormat. 

Figure 19. Linkage Editor MaF (Part 3 of 3) 
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A 

alternate SYSRES layout 114 
appendixes (see Contents) 
assemble and execute mode 8 
autolink feature 22 
autolink with LIOCS 22 

C 

calculations, fundamental 
of assembled origin (A/O) 23 
of load origin (L/O) 23 
of phase origin (P/O) 23 
of relocation factor (R/F) 23 

card types 
ENL 9 
ESD 9 
REP 9 
BLD 9 
SYM 9 
TXT 9 

catalog mode 8 
CKD 110 
common (CM) 10 
control dictionary 1~ 

description of 18 
layout 19,20 
use of 20 

core image directory 112 
core image library 112 

I:rivate (SYSCLB) 16,~~ 
system (SYSRES) 16,11 

CSECT 
names and functions 16 

L 

determining the relocation 
dictionaries 

control 18,19,20 
external symbol 10 
relocation list 10 

directories 

E 

core image 
relocatable 

112 
112 

source statement 113 
system 112 

ractor 

error message cross reference 109 
Est processor 115 
ESC types, definition 

CM 10 
ER 10 
Lt/LR 10 
PC 10 
SD 10 
WI 10 

23,9 

explanation of flowchart symbols 25 
external 
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reference (ER) 10 
symbol dictionary entries 10 

F 

FBA 111 
tlowchart symbols, explanation ot 25 
fundamental calculations 22 

I 

I/O flow 1\0,11 
initial program load (IPL) 112 
initialization processor 

general chart 26 
input to linkage editor 9,11 
introduction 8 
IPL (initial program load) 112 

K 

key concepts, 
calculation of assembled origin 23 
calculation of load origin 23 
calculation of phase origin 23 
calculation of relocation factor 23 
control dictionary 18 
example of autolink with LIOCS 22 
linkage editor fundamental 

calculations 22 
linkage table 22 
use ot autolink feature 22 
use of linkage table/control 

dictionary 20 

L 

label 
definition 10 
information area 113 
list 98 
reference (LR) 10 

language translator modules 9 
last-in, first-out list (LIFO) 
lil::rary 

core image 
procedure 
relocatable 

112 
113 

112 
source statement 113 

LIFO (last-in, first-out) 
linkage editor 

map lJ9 
program tlow 17 

linkage table 
description 22 

load and execute mode 8 

map 
linkage editor 119 

mode 
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assemble and execute 8 
catalog 8 
load and execute 8 

module card types 
END 9 
ESD 9 
REP 9 
RLD 9 
SYM 9 
TXT 9 

module 

P 

language translator 9 
phase relationship 9 

P-pointer 22 
PERlDA lIOl 
Pointer 

P- 22,83 
R- 22,84 

private 
code (PC) 10 
core image library (SYSCLB) 8,11 

procedure directory 113 
procedure library il13 
program flow 

R 

linkage editor 17 
system 9 

R-Pointer 22,84 
relocatable directory 112 
relocatable library 1~2 
relocation 

S 

tactor, determining 23 
list dictionary 9 

section definition (SD) 10 
source statement directory 113 
source statement library ~13 

subroutines 23,27 
SYSCLB E 
SYSLNK 11 
SYSLNK 
SYSLOG 
SYSLST 
SYSRES 
SYS liLB 
system 

format (required) 
11 
a 1 
11,il12 
10 

core image library (SYSRES) 8 
directory 112 
layout on disk 112 
Frogram tlow 9 
volume label 112 

SYSOO~ 11,16 

T 

table, control dictionary/linkage 18,22 

u 

user volume label 112 

v 

volume table of contents 113 

In(lex 123 



SY33-8556-3 

IBM 
International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N. Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasent, Route 9, North Tarrytown, N. Y., U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Pleins, N. Y., U.S.A. 10601 

. 
( 
r 
[ 

~ a:: 
~ 

r 
5 
S 

Ci c 

c 
Ci 
~ 
(J 
.... 
c. c. 
eX u u a 
c:.: 



DOS/VSE Linkage Editor Logic 

SY33-8556-3 

READER'S 
COMMENT 
FORM 

This sheet is for comments and suggestions about this manual. We would appreciate your 
views, favorable or unfavorable, in order to aid us in improving this pUblication. This form 
will be sent directly to the author's department. Please include your name and address if 
you wish a reply. Contact your IBM branch office for answers to technical questions about 
the system or when requesting additional pUblications. Thank you. 

Name 

Address 

What is your occupation? 

Your comments* and suggestions: 

* We would especially appreciate your comments on any of the following topics: 

Clarity of the text 
Organization of the text 

Accuracy 
Cross-references 

Index 
Tables 

Illustrations 
Examples 

How did you use this manual? 

As a reference source 

As a classroom text 

As a self-study text 

Appearance 
Printlllg 

Paper 
Binding 
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YOUR COMMENTS, PLEASE •.. 

This manual is part of a library that serves as a reference source for systems analysts, 
programmers and operators of IBM systems. Your answers to the questions on the back of this 
form, together with your comments, will help us produce better publications for your use. Each 
reply will be carefully reviewed by the persons responsible for writing and publishing this 
material~ All comments and suggestions become the property of IBM. 

Please note: Requestsfor copies of publications and for assistance in utilizing your IBM sys
tem should be directed to your IBM representative or to the IBM sales office serving your 
locality. 
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