
































































































































































































































































































































































































































































































































































































































events, the error code indicates that the WAIT cannot ke satisfied owing
tc EVs having the EWIP flag set.

Linkage
R1 = A(PLIST)
PLIST = A(number of events (N) to be waited on) or high order

kit = 1 if N is not specified.
A(event variable)

A(event variable)

The last A(EV) in the parameter list is indicated by a '1' in the high
order bit.

Calls

IBMDRIC -~ Record I/0 module.
IBMDERR - Errxor handler.
IBMDJDS - DISPIAY.

Called By

Ccrgpiled ccde.
IBMBJWI - WAIT (array events).

IBMGJWT - WAIT (Single Event)

Function

To implerent the PL/I WAIT statement. This module is used in systems
that do not support waits on multiple events.

Method (chart GJWT)

The module first checks the parameter list to confirm that only one
event variable (EV) has been passed. If more than one EV has Lkeen
passed, the module calls the error handler to raise the ERROR condition.

If the EV is already complete, or if the nurbexr of events to ke waited
on (specified in the PIL/I WAIT statement) is less than or equal to zero,
an immediate return is made tc ccmpiled code.

The module ncw tests to see whether or not the event can be waited on.
If the EV is not active, or if flag EWIP in the EV is set, the module
calls the error handler to raise the ERROR condition. Otherwise, the
module goes ahead and processes the WAIT.

Fcr 1I/C events, the module passes the EV to IBMDRIO, which in turn calls
the relevant transmitter module tc wait on the event and raise any
errors (see DCS PL/I Transient Likrary: Program Logic).

Fcr DISFLAY events, the module issues a WAIT macro on the CCB and, on
completion of the wait, calls IBMDJDS tc tidy up the DISPLAY
environment.

If contrcl returns from IBMDRIO or IBMDJDS, the module sets the EV
complete and inactive and returns tc the caller.
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Error and Exceptional Conditions

The error handler is called to raise the ERROR condition in the
following circumstances:

1. Mozxe than one EV is passed to the module.

2. The EV passed to the module is incorplete and inactive.

3. The EV passed to the module has its EWIP flag set.

Note: EWIP is a flag in the EV which indicates that the event is
already keing waited on and has caused entry to an ON-unit. This

situation can arise if a wait on a gparticular event causes entry to
ON-unit which contains a wait on the same event.

Linkage
R1 = A(FLIST)
PLIST = A(nunker of events (N) to be waited on) or high order

bit = 1 if N is nct specified.
A(event variakle)

A(event variakle)

an

The last A(EV) in the parameter list is indicated by a 'l1*' in the high

crder kit.

Calls
IBMDRIO - RECORD I/0O interface module.

IBMDJDS - DISPIAY module.
IBMDERR - Errxor handler.

Called By

Ccrpiled code.
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IBMDRCP - CHECKPOINT/RESTART Interface Module

Function

To implement the PL/I CHECKPOINT facility.

Method (chart DKCP)

The module establishes a checkpoint by issuing a CHKPT macro
instruction. Operands for the macro instruction are set up as follows:

If the device number in the parameter list for IBMDKCP (see "Linkage"
below) specifies a disk file, a DTFPH is generated and its address is
set as an operand on the CHKPT macro instruction. The device number is
contained in the "device characteristic" parameter, which has the form

" [sysnamel, [device number]®. The default values for the sysname and the
device number are SYS001 and 2400, respectively.

The "restart address™ set on the CHKPT macro instruction is an address
within IBMDKCP. The purpose of this entry is described under the
heading "Restart™ below.

Two tables are set up and their addresses are set as operands on the
CHKPT macro instruction. The first table contains the name of all tape
files that are open when the checkpoint is taken. The second contains
verification information for all disk files that are open when the
checkpoint is taken. Information on the open files is obtained by
scanning the open file chain.

The "checkid" parameter in the parameter list for IBMDKCP (see "Linkage"
below) is a character string variable. The module places a unique
checkpoint identification in this variable when the CHKPT macro
instruction has been issued.

After issuing the CHKPT macro instruction, the module issues a STXIT
macro instruction to restore PL/I interrupt handling, and then returns
to the caller. The STXIT macro instruction is necessary because the
CHKPT macro instruction cancels the previously issued STXIT.

Restart

When restart is invoked by means of a JCL statement, the restart routine
passes control to the address in IBMDKCP that was specified in the CHKPT
macro instruction. The module resets the program mask to the value it
had when the checkpoint was established, and issues a STXIT macro
instruction to restore PL/I error handling. The module then returns to
the point in compiled code at which the checkpoint was taken.

Error and Exceptional Conditions
Errors are handled by passing a fullword binary return code to the

caller in the address specified in the parameter list. The return codes
have the following meanings:

0 Successful completion
4 Restart has occurred
8 Unsuccessful completion (program error)
12 Unsuccessful completion (I/O error or set-up error)
Linkage

Licensed Material - Property of IBM Chapter 9: Miscellaneous Routines
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RA = A(PLIST)
PLIST = A(filename string locator)
A(checkid return string locator)
A(device characteristic string locator)
A(return code)
Note: All the PLIST arguments are optional.
Called By

Compiled code.

IBMDKDM - Dump Bootstrap

Function

|IBMDKDM is the bootstrap routine for the transient dump control module
IBMDKMR, or IBMFKMR in a CICS environment.

Method (chart DKDM)

|The module tests a field in the TCA to determine if the program is
|executing on CICS. If so, a CICS program control LOAD macro is issued
|for the CICS dump control module IBMFKMR, otherwise the module loads the
|transient dump control module IBMDKMR. The appropriate module is then
|called, passing the same parameter list as was passed to IBMDKDM.

On return from the transient routine, IBMDKDM decides, from the
|parameter returned by IBMDKMR or IBMFKMR, which of the two possible
actions (stop or continue) is required. For "stop", IBMDKDM places the
appropriate return code in the TCA and branches to the goto code in the
TCA, passing the address of the dummy DSA and the address of register 14
in that DSA. For "continue", a normal return is made to the caller.
Linkage

R1 = A(PLIST)

PLIST = A(string locator for dump parameter string)
A(string locator for the user's dump-identifier)

Calls

IBMDKMR - Transient dump control module.
| IBMFKMR - Transient dump control module - CICS.

Called By

Compiled code.

IBMDKST - SORT Interface Module

Function

IBMDKST acts as an interface between the system sort/merge facilities
and PL/I. 1In this capacity it serves as a bootstrap to preserve the
integrity of the PL/I calling program and to set up the correct
environment for the sort/merge routines. It interfaces with either of
two SORT/MERGE programs; No. 5736-SMI., or No. 360-SM-u483.
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The module has four entry points and enables the use of two SORT/MERGE
user exit roints E15 and E35. The exit points allow a PL/I routine to
create and pass records to the SCRT/MERGE routine and also to receive
records after sorting from the routine.

IBMDKST can be called by any of its four entry points to estaklish four
tyres cf processing.

IBMBKSTA: Invokes the sort/merge program to sort records from an input
data set, and write them in sorted sequence onto an output data set.

IEMBKSTB: Invokes the sort/merge program and specifies the use of user
exit E15. Using this exit can either supply all the records to ke
sorted or receive records oktained from an input data set and alter or
delete them from the sort. It can also insert additional records into
the sort. The sorted records are written directly into an output data
set.,

IBMBKSTC: Invokes the sort/merge prograr and specifies the use of user
exit E35. 1Invcking this exit can allow the program to either receive
all the records from the sort and handle any output that is required, or
exarine each scrted record and alter or delete it from the output data
set. '

IBMBKSTD: Invokes the sort/merge prograr and specifies the use of user
exits E15 and E35. The use of these exits is exactly as described for
IEMDKSTE and IBMDKSTC above.

Method (chart DKST)

The actual sorting process is controlled by providing the sort routine
with the appropriate control information. This is passed as an argument
list by the PL/I program to IBMDKST. All calls to SORT go through the
interface module as do all exits invoked by SORT.

When exit E15 is invoked, the entry point of the procedure to be used as
the exit routine is passed to SORT by IBMDKST. The sort routine then
invokes this procedure once for each record presented for sorting. A
character string representation of the record is passed kack to the sort
rcutine via the interface module. A return code is also passed back to
indicate whether the exit is to ke invoked again or not.

When exit E35 is invoked, the entry point concerned is passed in the
argument list to IBMDKST as described for exit E15 above. The sort
routine, at the end of the sort cycle, invokes this exit so that the
scrted records can ke presented to the exit routine. The exit is
entered once for each record sorted. A character string rarameter is
declared in the exit procedure to receive the records passed back by the
sort routine. A return code is returned to SORT to indicate whether any
ncre records are required or not.

The exit routines are addressed by the exit code in the DSA. Control
will return to this code, which will then store the registers belonging
to SORT, restore the PL/I registers, and branch to the appropriate exit
routine interface. Control then returns via register R14 to the point
in IBMDKST immediately following that from which the branch to SORT was
originally made.

When the module IBMDKST is called, it saves the contents of register R1
and oktains a ISA large enough to hold two nine word save areas, for use
by routines in IBMDKST, and some workspace. The first of the two
dyrnamic save areas (DSA) is for use by the sort/merge routines, and the
second for use by the exit routines at exits E15 andE35. The second
save area is addressed fkack toc the first via a normal back chain slot
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and contains a flag which is recognised by the PL/1 housekeeping
routines. The back chaining and flagging are required to cater for
aknorral termination of a user exit. Such terrination could happen
under the following conditions:

1. The exit procedure terminates due to an error.

2. The exit procedure executes a GO TO statement naming a procedure at a
level equal to or higher than the prccedure calling the sort routine.

Having cktained the LSA, the module then generates a parameter list,

from the arguments passed to it by the caller. The generated list is
set up in the first DSA so that arguments corresponding to it can be

passed to the sort routine. The list contains the addresses of user

exits,if specified, and return code for interprogram communication.

After the parameter list has been set-up, the following actions are
performed before a kranch and link is made to the sort/merge program:

1. The sort module is loaded by the interface module, the amount of
store being determined from the STORAGE parameter in the OPTION
statement passed to IBMDKST.

2. The exit code is stored in the first save area, followed by the
address of the first save area. Contained in the exit code is an
errcxr handling routine.

A word in the implementation defined appendage of the TCA(the word is
originally set by STXIT) is reset to point to the error handling
routine, mentioned above, which handles grogram interrupts for the
duration of the sort.

If there is no exit routine, control returns directly to IBMDKST.
Finally, the program check exit is reset for control to pass to PL/I
error handling routines if required and a return made to the calling

program.

When the call to sort is one that does specify an exit

routine, then on exit fror scrt, the fcllowing actions are performed.

1. A branch is taken to the exit code in the first save area of the
interface module. This exit code picks up the address of the first

save

area, saves the registers of SORT, re-establishes the PL/I

environment and branches to an address in IBMDKST.

2. The program check exit is reset so that control passes to PL/I error
handling routines if required.

3. Parameters for the exit routines are set from information passed by

SORT.

4. On comrpletion of the exit routine, control returns to SORT via
IBMDKST. SORT then, dependent upon the return code it is passed,
continues processing as required.

If abnorral termination of the exit routine occurs, a flag X'02*, set to
ON in the second byte of the second save area, is recognised ky PL/I
hcusekeeping rocutines. 1In consequence, PL/I housekeeping gives control
to the interface module IBMDKST which terminates the sort routine in the
following manner.

If the sort is being terminated at an E35 exit, the interface module

returns
records
and the
IBMDKST

206

control to SORT with a return code of 4 to see if any sorted
remain for output. If such is the case, SORT returns control,
address of the next sorted record, to IBMDKST. In consequence,
continues to return to SORT with a return code of 4, until SORT
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has passed the address of every outstanding record. When this
circumstance prevails, IBMDKST returns to SORT with a return code of 8
tc terminate that routine.

If the sort is being terminated at an E15 exit, no further records are
passed tc the SORT program, and termination proceeds as described above
for the E35 exit.

Contrxol then passes kack to the housekeeping routine.

Note: If the SORT/MERGE program No.5736-SM1 is used, then there is no
need tc terminate the SCRT routine in the manner described above.
Instead, IBMDKST merely returns control to SORT with a return code of 16
tc terrminate that routine. Control will then pass back to the
hcusekeering routine.

Exrror and Exceptional Conditions

Return is made to caller via the Link Register with a special return
code value (8).

Linkage
R1 = A(PLIST)
PLIST = A(Scrt control statement string locator)
A (Record control statement string locator)
A(Ortion control statement string locator)

A(PL/1I procedure
A(PL/I procedure
A{Inpfil comntrol
A(Outfil control

tc be invcked as
to ke invoked as
staterent string
statement string

an E15 exit)
an E35 exit)
locator)
locator)

Calls

SORT/MERGE program Exit routines.

called By

Ccmwpiled code.

Licensed Material - Chapter 9: Miscellanecus Routines 207

Property of I1IBM






APPENDIX A: LIST OF MODULES

The following list of modules is arranged in alphabetical ordexr of the
last three letters of the mcdule nare.

the reader the troukle of remembering whether the module is prefixed
with IBMB or IEMD.

Name

IEMBAAH
IBMBAIH
IBEMBAMM
IBMBANM
IBMBAPC
IBMBAPF
IBMBAPM
IBMBASC
IBMBASF
IBMBAYF
IEMBBBA
IBMBBBN
IBMBBCI
IBMBBCK
IBMBBCT
IBMBBCV
IBMEBGE
IBMBBGC
IBMBBGE
IBMBBGI
IBMBBGK
IBMBBGS
IBMBBGV
IBMBCAC
IBMBCEB
IBMBCBC
IEMBCBQ
IBMBCCA
IEMBCCB
IBMBCCC
IBMBCCQ
IBMDCCS
IEMBCE

IBMBCGP
IBMBCGQ
IBMBCGT
IEMBCGZ
IBMBCH

IEMECK

IBMBCM

IEMBCO

IBMBCP

IEMBCR

IBMBCT

IEMECU

IBMBCV

IEMBCW

IBMBCY

Function

ALL, ANY (simple and interleaved arrays)
Indexer for interleaved arrays

Structure mapping

STRING built-in function

PROD (arrays with fixed point integer elements)
PRCD (arrays with floating point elements)
STRING pseudovariakle

SUM (arrays with fixed-point elements)

SUM (arrays with floating-point elements)

FOLY built-in functicn

AND, OR operations (kyte-aligned bit strings)
NCT operation (byte-aligned bit strings)

INDEX (character strings)

Concatenate, REFEAT (character strings)
TRANSLATE (character strings)

VERIFY (character strings)

BOOL (kit strings)

Compare (general kit strings)

Assign (kyte-aligned bit strings) and Fill (general bit

INDEX (bit

strings) strings)

Concatenate, REPEAT, General Assign (bit strings)

SUBSTR SID

VERIFY (bit strings)

Conversion
Converxrsion
Conversion
Conversion
Conversion
conversion
HIGH, LCW,
Cconversion

director (arithmetic to character)
(bit to kit)

(bit to character)

(kit to pictured character)
director (character to arithmetic)
(character to bit)

Assign (character strings)
(character to pictured character)

String conversion director kootstrap

conversion

Check input (pictured decimal)

(fixed decimal - free decimal - float - fixed
binary)

Check input (pictured character)
Table of powers of ten
Set a sukfield of a complex number to zero

Conversion
conversion
Conversion
conversion
Conversion
Conversion
Conversion
conversion
Conversion
conversion
Conversion
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(fixed binary - float - free decimal)

(fixed decimal - free decimal - fixed decimal)

(pictured decimal to packed decimal)

(packed decimal to pictured decimal)

(bit to fixed binary or float)

(fixed kinary or float to bit)

(decimal constant to packed decimal)

(binary constant to float)

(packed decinmal to E format)

(packed decimal to F format)

(fixed binary to fixed binary and float to
float)

Appendix A: List of Modules

This oxdering is used to save

390
100
17€0
1630
580
370
1230
420
330
380
520
400
200
610
770
210
660
240
390
350
890
330
420
700
350
220
240
520
420
270
410
340
720
870
200
140
300
480
370
810
1080
490
400
670
780
670
490
250

209

Size
(approx)

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes



IBMDEFL
IBMBEOC
IBMBEOL
IBMBERC
IBMDERR
IBMDEVO
IBMDIEC
IEMDIEF
IBMDIEF
IEMDJIDS
IBMDJDT
IEMDJDY
IBMDJDZ
IBMDJTT
IBMBJWI
IBMDIWT
IBMGJWT
IEMDKCP
IBMDKDM
IEMDKST
IBMBMAL
IBMBMAS
IBMBMAX
IEMEMAY
IBMBMBL
IBMBMBS
IBMBMBX
IBMBMBY
IBMBMCL
IBMBMCS
IBMBMDL
IEMBMDS
IBMBMDX
IEMBMDY
IBMBMGL
IBMBMGS
IBMBMGX
IBMBMGY
IBMBMHL
IBMBMHS
IBMBMHX
IBMBMHY
IBMBMIL
IEMBMIS
IBMBMJL
IEMEMJS
IBMBMKL
IBMEMKS
IBMBMKX
IEMBMKY
IBMBMLL
IBMBMLS
IBMBMML
IBMBMMS
IBMBMOD
IBMEMPU
IBMBMPV
IEMBMQU
IBMBMQV
IEMBMRU
IBMBMRV
IBMBMRX
IBMBMRY
IEMEMUD
IBMBMVU

210

FLCW option

ON-code

CNIOC built-in function

CHECK systenr acticn

Error handler

Event Variakle operations
Interlanguage housekeeping
Interlanguage housekeeping
Interlanguage housekeeping

DISPLAY

DATE kuilt-in function

DELAY

DISPLAY without EVENT

TIME built-in function

WAIT (array events)

WAIT (multiple events)

WAIT (single event)
Checkpoint/restart interface

Dump bootstrap

SORT interface

SCRT (long float real)

SQRT (short float real)

SQRT (short float complex)

SQRT (long float complex)

EXF (long float real)

EXP (short float real)

EXP (short float complex)

EXP (long float complex)

ERF, ERFC (long float real)

ERF, ERFC (short float real)

LOG, LOG2, 10G1l0 (long float real)
LOG, LOG2, LOG10 (short float real)
10G (short float complex)

LOG (long float complex)

SIN, SIND, COS, CCSD (long float real)
SIN, SIND, COS, COSD (short float real)
SIN, SINH, COS, COSH (short float complex)
SIN, SINH, COS, COSH (long float complex)
TAN, TAND (long float real)

TAN, TAND (short float real)

TAN, TANH (short float complex)
TAN, TANH (long float complex)
SINH, COSH (long float real)

SINH, COSH (short float real)

TANH (long float real)

TANH (short float real)

ATAN, ATAND (long float real)

ATAN, ATAND (short float real)
ATAN, ATANH (short flcat complex)
ATAN, ATANH (long float complex)
ATANH (long float real)

ATANH (short float real)

ASIN, ACOS (long float real)

ASIN, ACOS (short float real)

ADD (fixed decimal real or complex)
MULTIPLY (fixed kinary complex)
MUITIPLY (fixed decimal conmplex)
DIVIDE (fixed binary complex)
DIVIDE (fixed decimal complex)

ABS (fixed kinary complex)

ABS (fixed decimal corplex)

ABS (short float complex)

ABS (long float complex)

shift and assign/load (fixed decimal real)

Multiplication and Division (fixed kinary complex)
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1200
220
160
490

1500

i6
500
910

1000

740
80
130
590
15¢
390
800
220
82
140
iu40
170
170
290
300
460
260
140
140
640
410
340
260
230
230
390
310
310
370
320
260
230
2390
240
160
260
200
470
360
260
260
260
180
350
260
290
290
280
460
580
210
540
120
130
360
290

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
kytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

bytes
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IBMBMVV
IBMBMVW
IBMBMWX
IBMBMWY
IBMBMXL
IBMBMXS
IBMBMXW
IBMBMYL
IBMBMYS
IBMBMYX
IBMBMYY
IBMDOCL
IBMBPAF
IBMBPAM
IBMBPGO
IBMDPGR
IBMDPIR
IBMDPJR
IBMDPOL
IBMDPOV
IBMBPRC
IBMDRIO
IBMBSAT
IBMBSAO
IBMBSBO
IBMBSCI
IBMBSCO
IBMDSCP
IBMDSCV
IBMDSDI
IBMDSDJ
IBMDSDO
IBMDSED
IBMDSEE
IBMDSEH
IBMDSEI
IBMDSEO
IBMBSFI
IBMBSFO
IBMDSII
IBMDSIO
IBMDSIS
IBMDSLI
IBMDSLJ
IBMDSLO
IBMBSMW
IBMBSPI
IBMDSPL
IBMBSPO
IBMDSTF
IBMDSTI
IBMDSXC
IBMBTOC

|DFHPL1I

Multiplication and Division (fixed decimal complex)
Multiplication (long and short float complex)
Division (short float complex)

Division (long float complex)

Integer exponentiation (long float real)
Integer exponentiation (short float real)
Integer exponentiation (short and long float complex)
General exponentiation (long float real)
General exponentiation (short float real)
General exponentiation (short float complex)
General exponentiation (long float complex)
OPEN/CLOSE bootstrap

Controlled variable management

AREA management

Reset CHECK enablement

Storage management

Program initialization from system

Program initialization from caller

Overlay space saving module

overlay

Return code module.

Record I/0 interface module

Input conversion director (A, P, and B formats)
Output conversion director (A format)

Output conversion director (character-P and B formats)
Input conversion director (C format)

Output conversion director (C format)

COPY

Conversion fix-up bootstrap

Data-directed input

Data-directed input

Data-directed output

Edit-directed 1/0 housekeeping
Edit-directed combination module
Edit-directed combination subset module
Edit-directed input

Edit-directed output

Input conversion director (F and E formats)
Output conversion director (F and E formats)
GET FILE initialization

PUT FILE initialization

GET or PUT STRING initialization
List-directed input

List~-directed input

List-directed output

Missing output width module

Input conversion director (P format)

PAGE, LINE, and SKIP

Output conversion director (P format)

Stream input transmitter

Stream print F-format transmitter

X and COLUMN format items

COMPLETION pseudovariable and Event variable assignment

CICS initialization bootstrap
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660
120
100
100
140
140
410
160
150
260
270
240
150
540

40
610
420
330

110

40
280
420
130
400
300
290
230

2090
2090
1210
1050
1420
880
440
210
240
210
420
330
350
2220
2070
1610
340
370
530
290
440
190
440
130
100

List of Modules

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
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APPENDIX B: LIST OF LIBRARY MACRO INSTRUCTIONS

Name
IBMBXCH
| IBMBXCIC
IBMBXDBG
IBMBXDBL
IBMBXDBM
IBMBXDC
IBMBXDD

IBMDXDM

IBMBXDP

IBMBXEC

IBMBXER

IBMBXET

IBMBXFLT

IBMBXEV
IBMBXFV

IBMDXGC

IBMBXGV

IBMBXIC

IBMBXIN

IBMBXIOS

Function
Chains a specified element to a specified chain.
Map of CICS appendage
Debug macro.
Debug macro.
Debug macro
Dechains a specified element.
Provides a DSECT map of the Data Element Descriptor (DED).
Provides a description of the options for the dump modules
and a description of the dump control routine's Dynamic

Storage Area (DSA).

Provides a description of the picture part of the Data
Element Descriptor (DED).

Gives the code required by routines which raise CONVERSION
or set up information for data conversion conditions.

Provides DSECT maps of the following blocks:

Dynamic Storage Area (DSA).

Dynamic On Control Block (ONCB)

Static On Control Block (ONCB)
Diagnostic File Block (DFB).

Dump Block (DUB).

Dynamic Storage Area (DSA) for IBMDERR.
Interrupt Control Block.

Generates the message text modules.

Provides DSECT maps of the heading for the flow statement
table and for the meanings of the bits in the flag byte of
each statement number entry.

Provides a DSECT map of an Event Variable (EV).

Frees a Variable Data Area (VDA).

Contains the GOTO code that is copied into the TCA by
module IBMDPII.

Gets a Variable Data Area (VDA) and returns its address.

Initializes two adjacent chain fields to zero for use by
macros IBMBXCH and IBMBXDC.

Performs the initialization functions required by a library
module.

Provides a DSECT map of the Request Control Block and the
parameter list for record I/0 statements.
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IBMBXKY

IBMBXLB

IBMBXML
| IBMBXPL
| IBMBXPLC

IBMBXRRI
IBMBXRRT
IBMBXRT

IBMBXRWS

IBMBXSIO

IBMBXSY

IBMBXTAB
IBMBXVKD
IBMBXVRD
IBMBXWT

IBMDXCOM
IBMDXDGT
IBMDXDTF
IBMDXFCB
IBMDXOSA

IBMDXTA

Checks the key given in the KEYFROM or KEY option for

regional

for the record.

files and converts it into the "search address"
For Regional(3) files the macro also moves

the key to the buffer to the buffer area.

Defines all symbolic register and offset names and provides

DSECT maps of the Task Communications Area (TCA),

library

workspace (LWS), and the On Communications Area (ONCA).

Moves any number of bytes from one area to another.

Map of the DOS PLSTART parameter list.

Map of the CICS initialization parameter list.

Provides
modules.

a record checking table for reference in library

Generates code to set up the registers for record checking
or generates an offset table for use in record ckecking

Provides

the code necessary to return from a library module

to a caller.

Defines the workspace of all record I/0 transmitters to
enable them to pass information to the record I/0 error

modules.

Provides
(SIOCB).

Provides
Provides
Provides
Provides
Provides

Provides

a DSECT map of the Stream I/0O Control Block

a DSECT map of the Symbol Table.

a DSECT map of the tab table.

a DSECT map of the Key Descriptor.

a DSECT map of the Record Descriptor.
DSECT maps of an EVTAB element.

a DSECT map of the DOS communication region.

Debug macro.

Provides

Provides

a DSECT map of the Define The File Block (DTF).

a DSECT map of the File Control Block (FCB).

Defines a DSECT for Opens/Close workspace.

Provides

a DSECT map of the implementation defined

appendage of the Task Communications Area (TCA).
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APPENDIX C: REACTIVATION OF DEBUGGING MACRO INSTRUCTIONS

The program listings of many library modules contain debugging macro
instructions which were used during the development of the library. The
release version of the library does not contain any instructions
corresponding to these macro instructions; the debugging facilities
that they provide are therefore normally inactive. This appendix
describes how the debugging macro instructions can be reactivated.

Debugging Facilities

The facilities provided by the debugging macro instructions are as
follows:

1. Module trace: This facility is provided by macro instruction
IBMBXDBM, which is included once in every library module. When the
instruction is executed it causes the 5th, 6th, and 7th letters of
the module name to be entered in a push-down stack, thereby
providing confirmation that the module has been entered. The push-
down stack holds the names of the last twelve modules entered.

2. Label Trace and General Register Dump: This facility is provided by
macro instruction IBMBXDBG. When this macro instruction is
expanded, it generates a label of the form DBXYZnn, where X, ¥, and
2 are the 5th, 6th, and 7th characters of the module name, and nn is
a numeric value unique to the particular appearance of the macro
instruction. When the macro instruction is executed, it stores this
label in a trace table. Optionally, the contents of specified
registers can be stored in the trace table following the generated
label.

3. Bit Setting: This facility is provided by macro instruction
IBMBXDBG as an alternative to the label trace facility. When the
macro instruction is executed, it sets a bit in a known position in
a bit table, thereby providing confirmation that control has passed
through the section of code containing the macro instruction.

The debugging information generated by these macro instructions is
stored in a table known as BUGTAB. Storage for this table is obtained
at program initialization by macro instruction IBMDXDGT.

The debugging facilities are controlled by operands on a "debugging
level®™ macro instruction: IBMBXDBL. This macro instruction appears at
least once in every module that contains other debugging macro
instructions. It has the following format:

INIL{,

IBMBXDBL LEVEL=|BIT|, REG1=n, REG2=m, TYPE=CHANGE, PHASE=|DEV |
|LAB|, | RELEASE |
| REG|

The operands are optional and can be coded in any order. The default
values are: LEVEL=BIT, REG1=13, REG2=11, PHASE=RELEASE.

LEVEL=NIL causes macro instruction IBMBXDBG to generate noO executable
instructions.
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LEVEL=BIT selects the bit-setting facility provided by macro instruction
IEMEXDEG.

LEVEL=1LAB selects the label trace facility provided by macro instruction
IEMBXDBG.

LEVEL=REG selects the label trace facility with the general register
dump option. Registers REG1 through REG2 are dumped.

If an IBMBXDBL macro instruction arpears more than once in a library
mcdule, TYPE=CHANGE is coded on the second and subsequent appearances.

PHASE=RELEASE deactivates all the debugging facilities. This option
overrides all cther options.

Reactivating the debugging mracrc instructions

In order to reactivate the library dekugging facilities you will require
a source module for each module that you wish to reactivate, source
modules for modules IBMDPIR (PL/I resident likrary) and IBMDPII (PL/I
transient likrary), and a likrary macro library.

The source mcdules must be modified as follows:

1. Locate the IBMBXBDL macro instructions in modules IBMDPIR and
IBMDPII and change the PHASE operand to PHASE=DEV. This is
necessary to obtain storage for the BUGTAB.

2. Locate the IBMBXDBL macro instructions in the modules whose
debugging facilities you wish to reactivate, change the PHASE
orerand to PHASE=DEV, and code the LEVEL operand for the required
debugging facility.

The modified modules must ncw be reasserxbled and link-edited onto the
aprropriate system likrary. The following methods are suggested.

For modules of the PL/I resident library, reassemktle the module and
catalog it ontc the relocatakle library with a new, unique, name.
Specify the new name on an INCLUDE statement in the 1link edit step of
your PL/I test program; since the entry point names of the modified
module are unchanged, references to ther will ke resolved to the
mcdified module rather than to the unmodified module.

For modules of the PL/I transient library, the name of the modified
module cannot ke changed, since the modules are lcaded by name. It is
therefore necessary to rename the unmodified version of the module on
the core image likrary, and then to link edit the modified version onto
the core image library.

The modules can now ke executed ky means of .a PL/I program.

Recovering the debugging information

The information in the BUGTAB is recoverakle only in a dump. Your test
program nmust therefore produce a dump at the required point in its
execution.

The BUGTAB is located immediately after the program management area, and
its address is located in field TBUG in the TCA. Field TBUG is at
offset 3C (hexadecimal) from the start of the TCA. Module trace
information is located at the start of the BUGTAB. Each module name in
the trace table is prefixed by a number between 1 and 12. Modules 1
through 6 are at the start of the BUGTAB; modules 7 through 12 are
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irrediately kefore the start of the BUGTAB. Module 1 is always the most
recently entered module.

If LEVEL=LAE or LEVEL=REG has been coded on an IBMBXDBL macro
instruction, the label trace will appear in the BUGTAB as a series of
labels of the form DBXYZnn, where X, Y, and Z are the 5th, 6th, and 7th
charactexrs cf the module name, and nn is a numeric value unique to a
particular appearance of an IBMBXDBG macro instruction. The macro that
has generated the particular lakel can be found by examining the program
listing of the reassembled module.

If LEVEL=REG has been coded, each label in the BUGTAB is followed by a
dump of the contents of the registers specified in the REG1 and REG2
operands.

If LEVEL=BIT has keen coded, then each IBMBXDBG macro instruction will
set a specific bit in the BUGTAB when it is executed. The particular

bit set by IBMBXDBG is referenced by a note in the macro expansion. A
typical note appears as:

SET BIT 2 IN BYTE O CF FIELD BZJDS OFFSET HEX 136 FROM BIT-TAB

The bit takle (BIT-TAB) starts at the first fullword boundary after
character string 'BIT TAB' in the BUGTAER.
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Part 2: Flowcharts

The chart references for the flowcharts in this part are derived from
the last four letters of the module name; for example, the flowchart
for module IBMDERR is on chart DERR. The charts are arranged in
alphabetical order of the last three letters of the chart reference.
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¢ CALC BIT ADDR ¢
¢ FOR UNALIGNED ¢
. BIT ELS .

SREPS4S200 0000008

8805 R3S 09950040
. .

*® STORE ADCRESS #*
® AND LENGTH IN ¢
: VDA SLOT :

LA 22T E RS2 2] )

SELEICINEESIEES
$SET VARYING BIT#*
* Ol N .

I
* DESCRIPTOR IF *
* NECESSARY .

LS GESSIEIESIS

3" ..
.* .,
* .,
*.END OF VDA ? .*
*, *

$SEEL5400000 008
NO $RETURN TO MAIN *
): ROUTINE .

L
., .. L YT TP T

. .
* YES

PMZ30
FSSSSEISSe0sRe0E
*SIMPLE EXCHANGE®*
* SORT ELS INTQ ¢
* CORE_ADDRESSS #
* ORDER .

Chart BAPM.
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L T P Y P
ceee
* .
¢ F3 &>
* *
ese
.. PM260 .t
F2 .. F3 .,
. ., o ..
YES .¢ ., YES .*IS NEXT EL e.
------ *.STRINGSIZE ? .*<-~------%, THE LAST ? .*
., o ., o*
., g ., .
., . . .
l NO * NO
>1
PM350 PM265 ..
244G 20080400808 G3 $4020GUEIR SRS
*sCALL IBMBCBBA®#* 4 ., * *
®¢ TO ASSIG . BIT .* *. CHAR ¢ ASSIGN SCURCE *
%% SOURCE TO #*%<Cecm—eea-— *.BIT OR CHAR ?.%-~v==~-->% TO ELEMENT .
héd ELEMENT Ldd L .* * .
s 23 ., .. . .
SOENEISESESENINES . . 000080000000 048
.
<
PM400
See0sHIsee000000
. .
* UPDATE SOQURCE *
* DESCRIPTOR .
. *
. .
SesesttIseItIe
..,
J3 ..
L .. sote
. LAST ¢, NO . .
®. ELEMENT ? .®---=>*® F3 ¢
., . . .
*, .* (X1 1]
. e
¢ YES
*eseKIeseneveee
. RETURN TO .
: CALLER :
Ss00ees0stb000s

STRING pseudovariable (part 2 of 2)

Part 2: Flowcharts

225



ENTRY
sse0p30ss0s000e
: IBMBCACA 3
0520000000000

TS ST TR TP Y

* [ ]
. INITIALISE .
. GISTERS ¥
* *
* .
EII ARSI LAY L)
« % . >- ot
c2 ., c3 ., cu ., S$406C5es4000804 8
® ., . », ,O ., ‘ ‘
NO .# COMPLEX e. .+ PICTURE *. NO YES NVERT
---0.. SOURCE ? . ., INPUT ? ..‘----—--->‘ BINARY SOURCE ‘--------)0 PRECISIgI)HAND ‘
‘e, . ‘e, .t ‘e, et
., * s, .® ., .# 2004480800000 080
* YES . * NO
<
Se388D2bb sS40 0 S SESBODYsss ettty
* * L
#+ DOUBLE THE * . SET E/F .
» WIDTH . * FARAMETERS AS ¢
M M ! APPLICABLE ¢
6385255550045 4 SEFENERESS R0 E 00
----------- >
A
.0 .,
CEOEEELP*sss R0 52 -, 4SS EESHs bbb bet e E“. .,
*IBMBCCQ . . ., . . .* .
S_b-b-b_t-b-t-4_2 YES .¢ PIc‘x‘u ., . . YES .*¢ COMPLEX ®,
. “onvskr 'm [ LT — *.  TARGET? #Cm $SELECT ROUTINE $<<-------¢, SCURCE ? ..
. PICTUR . .. .. * . .. ..
* ., . * . ., .t
SEFEGEEE RSO SEE SN ., . ® PP S4B EN00 S *, ¥
1 NO * NC
.‘.
‘..‘.Fl."...'t‘. . 0..0‘?3.‘...“.‘0 SEESFFL IS SE 40 S
* ITBMBCC . .o ., » . »
PPty et PP RO .# SOURCE ., - LL RIN, TO * * .
¢  ASSIGN TO  #<--~e~-——#%_ LENGTH < 256 .* : CONVERT 1ST. #--cceco->s SELECT RTN. o
. TARGET * .. . HALF . . .
* - ., . . L]
C84650000088000042 s, ¢ .O‘..0.0.‘..“.‘C POV ESCL 00900
¢ YES
————————>
\
FERSIG 0S4 0R 00" Ss0s8GlLeess000 09
» . ¢ CALL RTN. TO #
. *CONVERT 1ST. OR®
Mve . *  REMAINING ¢
. . SUBFLD. .
. * * *
PEPSSERCE SR C TSP S¢S 6SSPS SIS
’ ﬂn' .‘, t.."ﬂﬁ..“.“’.’
sesE10000 0000 . .,
. .. *. YES OIN ERT"P". SET .
. RETURN . .. F-TYPE? L8elo———_>¢  EXPONENT.
. . ., .® . L]
TP T Y ., . * .
., . G039 98300082 8
* NO
<
...
Ju .
.. ..
NO .e .,
4. COMPLEX ? .¢
A .. ..
., .
*, .
¢ YES
O‘O..K)‘ .‘0‘0‘.‘ S SRUSSS SO SO0 0 ¢
. *
0 DELETE BLANKS . . .
ETC. #Cewccewas INSERT "1° .
* * L d
L d * * *
SESF PSS 0000 SE2E5980020806808
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ENTRY
S000p 2000000000
L]
: IBMBCCAA :
LTI YT T TY

*sesep2e

TIALISE

tedo0 0
L d .
¢ INI

¢ REGISTERS AND
: SWITCHES

.

ssee

6080000000000

es08C 1000008000 .tC2 e,
® CONVERSION * YES .* .,
: ERROR :< ‘-gLANK SOURCEZ.‘
s3080¢0cs0 0 “e. Xy
., .*
NO

*
..
D2 .,
.* ..,
+* COMPLEX

*, NO
., STRING? Pmmaa
.. .
. .*
s, .
I YES
o
E2 L
. .,
NO .
------ ., VALID? "
Te. Y
. .
[ YES
.,
..

F2’

. ..

«*SOURCE ALL *. NO
‘..IHAGINARY7 .a'

.. .

.
* YES

*sE49G2%
SIBMBCGZ
S-F-9-4--0-2-0-0
*ZERO REAL PART *
. OF TARGET :

2948630008500 504 0

(RS2 2L 1]
*

4
PSS ETIIRERES
. POINT TO *

RY .

* »
-=->$ SET FLAG TO 4 #---oone-

ISR 490068
* *

* .
SESSRINS RIS EES N

SEESAFINNBIESESESS
L] *

¢ SET FLAG TO 8 #
-=>%T0 INDICATE TWO®-—----J

. PARTS * A

PR eEEsENINIE

[ ——————

ot
Db .,
.. .
.

>‘.‘ STRING?

BINARY “e. NO

P A Y Y

S9000L 5004300000
.

¢ SET PLAG
DECIMAL

*
980080805008 0000

¢Ss¢SELs¢s 040880

. *
*SET SOURCE DED*
* AND LENGTH :

. .
8480082000000

SSSESFYsets 0ot
*

SELECT NEXT
MODULE

XXX

Ld
*
*

* .
CES24400 200000000

AT LIS T T Y 1
*IBMBCT/CU b
[T R X o P BT P
¢ CONVERT TO hd
: TARGET .

26680490800 0000%9

He e,
.. .

* IMAGINA|
SSUBFIELD. KESET®<
* FLAG TO 0 *

SE6S840000808090 %

-‘.
J2 ..
. .,
.

.¢" COMPLEX YES
ol, TARGET?  le--Z-
Te. Ky
., .o
* NO

eeseoK 20000000000
. .

SET DUMMY
TARGET

*se0

.
066600000000 00000

Chart BCCA.

| T L LT

Conversion director (character to

ar

Licensed Material - Property of IBM
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.
.8

.o,
Ju ..
.

.* .
«® COMPLEX .
’.. TARGET? ..‘

s0000Kysescces o0
. N .

BMBCG
0-0-0-0-0-0-0-0-9
® TERO TARGET ¢
SIMAGINARY TART

ses0ceccce

esoee

ithmetic)

8 .o . 0
¢, FLAG VALUE? .®------ -6
.. .® A e

NO

w——=>
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RETURN

. 0000000

.
.

XX X
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ENPRY
.a.t.n1ooootoovo.
: IBMBCGZA :
640800000000

S$990B10800E0E0NS

INITIALISE
REGISTERS

taoae
secee

044836054009 09 ¢

o*,
1 ‘.
.
. R!AL PARX' .,
BE 2

.
*.TO
?

TEEIBF1 9080558008
*

SFIND IMAGINARY
: PARY ADDRESS

YES
zo7,o-------->.
A .

o*.
c2 s,

SE0OCUEESS SIS S
*

TARGET . YES
DECIHAL? o

., ..
* [

‘e’ ho
.,
D2 *,
.. ..
«* TARGET ¢, YES
., BINARY? ]
., o
., ..
., .®
* NO
toooogzoototttttc
MAKE DUMM
SDURC! FLD _AND 0
¢ DED OFf rxxgo [ SR
: DEC. 2 .
8404000000000 4

(ST X ITT T TRT LY
* .

. [
SEPSESE PSS 006

SESSSE IS S 000808
'ODP .

‘IBNB
L S e e

>‘ ZERQ PICTUR! .
TARG: *

‘ *
YOS 4200640080008

*
STORE ZERO  $----m-mm=momee- >

.
*: ZAP IN ZERO

LX XX 22

L d
SESFE 4808600008

atore

.
SEEEEEE 004040000
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Pe’ e,
¥ *,

.. D T
>¢.  FINISHED? _.¢--
., .‘

., *

., @

*' N0

J
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Zero a subfield of a complex number

SEessTS5008000000¢
.

.
—--—>: SAVE ADDRESS

sesvese

.
C050080500000008

$803G5600800008
.

: RETURN :
0090090000000



Ly S LTI LT
.
* ENTRY .
. .
esseesestesstse

s0eesp3eeetssesse
.

¢ SET UP THE .
: HOUSE KEEPING :

SE9¢sRSes600 00000
L)

S men gy §
s 2B NEEbED :"

. .
seessstrtsescteee ORI IS
A
IN
20000C 20800000048 c3' ° Se040CUSEIEOE0SES cs” e,
. . SWAS THRS.
¢ PLACE ADPRFSS * A .‘WHICB INTRY‘ [ ¢ FIND THE LAST ¢ *IAST ENTRY'e.
¢OF ENTRY ‘B IN®Coeeoee- o $mmewnee=>® ENTRY MADE $eccacmaad®, IN OR OUT ,*
. TCA . . * ‘ : s, TYFR ‘.‘
ee0s0300000000000 ‘e, o oooooooo.ooooocot ‘e, .o
*B ¢ OUT
eene
l 01 +
¢ L4 @aa.
¢ e
sese
-0, 0,
.Qttopzohotoooooo p3° s, eseseDlsctestttee ps’ ‘e,
¢ IS e, .¢1IS THE o,
‘ CALCULATE .‘ TBERE A ¢, NO *RESTORE ALL Tﬂ!. YES .*DESTINATICNe,
‘Lmﬂ OF TABLB‘ FLOW s Vmmmmmnnadt REGISTERS r———¢. THIS DSA ? .¢
NEEDED ., sTlTEHBNT. ‘ ‘ . .
TA L! . ' ®
Teescssssnsssenes s eecresssenssense . ot
22" e, ees0sE3eeecsetene ey sesespsessraceaes
<® *, ® FIND THE LAST ¢ . ADD ENGTH OF ¢ .
w,ofggneti, BRI IR | eopaged
T, -t ¢ THE TABLE : onﬂmn uc;gun: sxEX 00T RUMBER®
‘e, .;; eeeessettntstene ceceee it idiencaet essesessstssteses
.
>
\ .
SE0sOF 20000000000 sessep3esceratane s
¢ GET SPACE POR ¢ $ MOYE cu RRENT cttornooooooo‘o . .
: xxplgﬁugxrn : T INTO : ‘ COHPILD CODB ‘ :R“&Eﬂ.lstll:
. DUMNY DSA L4 ‘ TIHP smmt . (3 [
. . . . *erscocsserserse’ . .
seecssesesssnce esssscscssesecsee se00s0000ecetesse
X \
se00sG20s000sesss G3 . A
cs UP_BEADER, * + PICK UP THE ¢ IXICOTE CODE INe
E Agga of ¢ ¢ INDICATIVE L4 ¢ FLOW TABLE L
‘ TABL! IN TCA ‘ * FLAGS .
. . e0sesessessssee
Stesessesseseeses sse0000s0s000000s
ooooouzotoooooooo 3°
. 0 . Dil ’%g‘.
*  OVERWRITE .o "VALUE .,
¢ *GOTO' IN THR ‘ ¢.GOTO CO .
. TCA ¢, CODB PS4
(4 0 .. .*
ss0ss0sssssevenee . .0
0 eee=d> Z2A
lemmmmmmeme> 9 3
? eeeed> A
——=ad 37
se00J20000000 00
. RETURN TO .
: IBMDPIRA :
oy
Chart DEFL. FLOW option module (part 1 of 2)
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o090 000
*02 ¢ €02 o 02 ¢
¢ Al sao ¢ 43 eo. ® AS aa
* l L d . l . L]
808 *0se 000
.. .
Al ., 1.¥] ., 0000500000000 00
+*1IS LASTs. . .. . .
ENTRY IN « 00T «® IS LAST . IN . FLACE CUT .
®, TABLE IN OR ,¢w-- ¢. ENTRY IN CR ,0—-- ®NUMEER IN TAELEe
. our? . ¢, CUT .* . .
. .* ., . . .
., . ., .o 0000000000000 0000
¢ IN (334 * CUT essse
01 ¢ %01
* D4e ¢ Dge
.
4
* ... $¢s08 o0 0000000 C0000p5¢00000000 0
'S BCD *. . . . .
NO .® REEUIRED .. ®NCVE IN NUKMEBER ¢ ¢ FIND KUNBER ¢
——t. THA . ¢ INTIO TABIE . SEEFCRE ENTRY T0¢
¢, ENTRY ..' : : . CN-UNIT .
., .o’ 000080090 0000000 Seececesosececsoe
YES
L ... )
eS80 6C10e88000080 c3 ., 09009C5¢000000000
. . .®1S BCLC o, . .
* FIND THE BCD -* ﬁ!ﬁulﬁic s, NO ¢ MAKE THIS THE ¢
* FOR THIS . ¢. FCR THIS oG ¢ NEXT IN ENTRY ¢
: SECTION : 0..!NTRY 7..‘ : :
sss0s0csesseoseces ‘o, .o esses0ss000ev000
¢ YES [T
0t ¢
S Y e D
.
sesse 10000 sesees toncon;co.oooooo: sseeepSe oooooooo
. . . .
¢+ MOVE IN THIS ¢ ¢ FIND BCC § . ¢ FIND BCD OF ‘
® OUT STATEMENT ¢ ¢ PLACE IN THE e CCNTAILIBG .
. NUMBER : . TABLE : : BLCC :
0660400000000 00e 000800000800 00000 2000000080000 0000
£33 60 000
01 ¢ 01 o 01 ¢
->¢ D4 ¢ >¢ T4 ->¢ L& o
. . . .
00 009 (112
sésse
02 o
‘ Pl o>
ocoo
.o ...
F) '.. Fl 0.
PROC .¢ HBERE WAS e, .® hAS LAS 1 ..
-==®, CALL FﬂOF s #C=~—ac-coe. ENTRY IN CR .®
1 . el OUT 7 .
.. .0 .
. ., ,®
o6 . N=-0U L d
0. ouT
® Due
e
.
-.-
sseseGedeesesense .
. o .,
‘ELIHINATB LAST YES .* ﬂAS LAST o,
ENTRY IN NUHBER‘<-------‘ BCD ENTRY AN ,®
TABLE UNIT Z.’
600000 0etessonne ’o
e NO
seeeejeecoeetsee
. .
SFIND INTERRUPT ¢
®NUMBER FCR OUT ¢
. NUMBER
P TI Y PTTIT LY LY Y
<
eseseJ3sev00e0000
. .
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SPLACE THIS ‘'IN‘s
:NUHEER IN TA!lE:

[ .
0630000000080 008900

..“‘K].‘........

. PLACE THE ECD .
JIN THE SECTICN 3

. L4
0800000080600 %000

FLOW option module (part 2 of 2)
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SeespIsesse000
ENTRY FROM
CALLER

.

sen

AAL A AR A2 T2 12

e43¢4B34sstnvesne

L d
& FIND CURRENT
* ONCA

[XT XYY

*
EESSEEFRBEESIBNOS

tototc;t‘ottttoat
‘ CHAIN BACK 1

ssans

*
SEs40 60000000008

ssseaDIesss sttt
.

.
* FICK UP ERROR *
:CODE FROM OKNCA :

. .
YT
l‘t
$eeesE2eseasrase E3" e, esteLyesrestete
., . .
. DOUBLE VALUE ’ au IS IT *. ERR *SUBTRACT _BYTE 1%
‘FOUND IN BYTE 1‘( ------ oel ON'TYPE OR . $cceeecD>* FROM 255 *
¢. ERROR .¢ . :
treseterssnrasess T sesesetsastesIee
.
<
sessep3Iserseceees
. .

On-code module

* USE VALUE TO @
* PICK UP BASIC ¢
:NO. FROM TABLBS:

AR T2 22 1)

see0eGIe “.t.“‘

.
‘ELIMINATE BITS ‘
0 THRF % IN ‘

O.“..‘.“.0.0.0.

eesesH3e00s0sb00e
. .
¢ ADD THIS TQ *
¢ BASIC NUMBER *
* .

L]

*

*
(AL SR 22 ]

$2604J3540000090 00

. .
. STORE FOR .
* CALLER .
. .
»* .
LI LI YIS T Y 22 1]

seseKI0s0snsene
v RETURN TO
. CALLER

se.

SIS0 4400085000
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SO 0000000
*
. ENTRY *
. *
6025608400080

‘00‘.23‘ ....O".

‘ADDRESSABILI‘!Y.
‘ ZERC 1OC

'..““..O."“.‘

\
seeseCIessesetene
s

¢CHAIN BACK CNE ¢
): DsSA :

. .
ssscesesetsssteee
NO v
n] .., coooonzototoaoooo nJ' ‘e,
.
. IS HIS ‘ FIND THE . SuB ‘Is THIS TH!. MAJ
. ON'UNIT DSA ? Pl ¢  A(ATTACHERS #<-————cmwa o] "DUMMY DSA .e—--
o A . DSA) * ‘.‘ .
‘e, Lo 060000000000 0000 “e, .o
& YES ¢ NO
|
<
1 NC
oooooszoooo..nooo 33 .,
$CHAIN BACK ONE : .eIs THIS A’s.
BEA $ommmmam3el pnocznu E DSle
‘e, ,o'
teesssnrenesecens . .
b4 !Es
«*.
toooopzooooo.oooo F3 .,
‘ +¢IS THE ¢.
‘ BACK NO ENTRY .,
‘RE UIRIQ NUHﬁ!R‘( ------ ADBREsS IN .®
SAVE AREAS T DSA .*
‘.SACK .’
sseese0sestestee .« o ®
¢ YES
>
es000GIeessssese
. .

Chart BEOL.

232

*PICK UP ERANCB .

9880090800000 000

4000414040040 000
. .

¢FIND THE ENTRY ¢
*POINT NAME ARD ¢
. LENGTH .

[
C004489¢300820000

oooooa)ouoooooooo

'PlAC! LENGTH INe
os'nune LOCATCR ‘

.
0..‘....“..‘.".

LR ——

CeeeKIssesstt o

. RETURN TC *
: CALLER :
200000044 000000

ONLOC built-in function
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IBMBERCA
Ssep1P0sR0IRES
* CHECK SYSTEM ¢
- ACTION .

SEEEEIFEN NG SN

S84 ERL1 SRR ER
. +

¢GET NEW LIBRARY®
: WORKSPACE :

. .
SESP0 00000004000

. 4
c1 *, S IC206 000004 BRI‘E“‘CB“'O“.“‘ 445 6CLsss2s ¢ttt S4339C59908808988
. .. . * * . $1BMBSIOE . .
.* CRECK . NO * SET UP PLIST * * SET UP SIOCE ¢ [SL IR Ly B By 28 * DDRESS *
* . WITHOUT LIST .#--eeee-- >¢ FOR IBMBSDOD #-«-we--->¢ AND PLIST FOR ®cecccwca_sd | IEHBSDOD .
., R s . » " IBMBSIOE = ¢ :mrmu.xsz PUT ¢ : s
'O, ,t' 2688350888880 0 8 (IR IR 2) S4B ESES SRS SS90 ¥ SRS
* YES A
£R005 4 ...
..“.Dl. 550808 S esSDlsst sttt DS .,
P . ) .
SSET VDA LENGTH * *  ADDRESS ¢ YES .*° CHECK e,
hd TO GONO OF 04 Ld IBMBSDOC D *.WITHOUT LIST .*
* YMTABS . * . ., .
. . * . ., .
S84 2000 0000000 SEEPPCSEFESESRREN , .
* NO
>
£R030 ER150
SSSOSELIS900C00 ¢S ‘....EJ‘"“.‘...O $4888ESe ...O...‘
. . OIEHBSDOD/C
® GET VDA FOR ¢ CLEAR LAST 2 S--8-t-t-0- O-O-t
¢ SYMTAB LISr = HORDS OF SYMTAB‘<-----——----—--—- 0 DATA DIRECTED ‘
: . ¢ LIST IN VDA ¢ -1 OUTPUT
6006000200058 4004008509060 004%9 ‘..'0‘.‘.....“‘0
..000?1. 00‘0".0 ‘.0.‘?2.‘....0“. 0....?5. 0000090
‘ADDRBSS OP VDA . ¢ ADDRESS FIRST ‘ .IE"BSI UET 2 EY P :
BLIST FOR $-------->% SYMTAB LIST $--=c-eeeoeme—omoy *
: IBHBSDOC . : TERMINATE PUT :
SEFECOSEEINEREISS “‘...O‘..‘..‘.“ P00 0FCE NN OOOS
NO
ER050 3 ..
ocottestuoottoooo G4 .,
.. ., $420G500000¢00¢
‘GET ADDRESS OF ‘ YES .¢ NEXT LIST +. . RETURN TO *
>¢ SYMTAB FROM #<e-co----8.  EXISTS  .¢ * »
A » LIST .. .
9080800000904
SESIRLESS2080900 9
NO
ER110 N ... ER130
sesel]le oooo’nno H2 ., H3 ., s0ssljyedscessses
L d .‘ .. nJ *, L *
. ADDRESS OF ‘ YES CHECK NO .*WAS IT END *, YES * ADDRESS NEXTI *
¢ SYMTAB IO VDA $<weeammanel sug_sggo ron #Cemomaacoel 0P LIST | le-cioeeo>e SYMTAB LIST :
. e .e° ‘e, . . .
.“‘.“‘.0.‘.““ *, ,® ., . 288888000040 00449
L] *
Chart BERC. CHECK system action
Licensed Material - Property of IBM Part 2: Flowcharts

233



IBMBERRA 1BMBERRE
.ooaohzooootocoo.

SSPS) 1084040000 * *020PA 3000000048
. HARDWARE * ®MOVE REGISTERS ‘ ¢ ERRCR_ANC CN o
¢ INTERRUPTS Somnnamasd RO-RY TO * CCNDITICNS *
. . ¢ CURRENT DSA ‘ . .
S0 ES P00 S * * 6002004000000
0844065080088 000
ootoogzo *sesssse 00000230 sesessee
*
‘ SAVE CLL PSW ¢ O“AVE REGISTERS ¢
SFROM SAVE AREA * . IR-RY Ik .
‘TO CURRENT CSaA : : CURRENT CSA :
‘.“..‘."..‘.‘.. S99 088939000800¢
:“.‘Cz‘ (2111211 ] $8088Ci0000ss000s
* . *
* MOVE ERO1Q IN o ¢ SET FLAG ERRE ¢
* PSW IN SAVE . ENTRY .
. AREA * : :
8508000850800 800 96000800000 0080 e
ERQ20
s868eD208080000000 00000030 ss90000e
N L] .
.-.33-.-.-.-.-.-. t MOVE A(ERRC) b
. RETURN TO . -—)' INTO T. .
: SUPERVISOR : :
005000800000 08000 .".“.‘....0....
ER010 v
.ooo.;zooocootoo. sssseEIeeececeece
* L]
* SET FLAG ERRA o . .
. ENTRY e . GET DSA .
. Ld *
. * L4 *
9080008008050 0000 B050008050000000 0
r3 '0._
¥ES .o xensnm Te.,
‘e, .0'
., ¢
* NO
11344
t 03 ¢
<>¢ D3 o
*
2880
"o s
01 ¢
¢ HY o
* .
000
B ER100
H2 ., ooooou;oooot‘oo.o oooo.ulooao..ooot

. .,
. ¢. NO CONVERT . PLACE BRRCR ¢
¢, ON TYPE ? .‘--o----->‘IhT!RRUPT CCDE ‘--------)‘ CODE IN ONCA ¢
., . ¢ 70 PL/1 CCDE o .
., .® * .
., .o $0000000000000000
* YES
sees
l *02 o
=>¢ Al ¢
. e
seee

Chart DERR. Error handler (part 1 of 8)
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Chart DERR.

sese
02 ¢
* Al $ac
. .
ssse
ER110
SEFEEATS0000 4004
. .

* CONVERT *
*INTERRUPT CODE #~--.
* TO PL/1 CODE ¢

. .
P64 0 044000400008

SEeeEN20000 000000
. .
#SAVE F.P.R'S IN¢

): DSA .

. *
CRE0040000400s

Error handler (part 2 of 8)
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B2 SeS6¢R000¢0 00008
. 'R . .
.. *. YES . ZERC .
‘.. UNDERFLOW ..‘l >:APPROPRIAT! FPR:
e, e . .
*, .* 0004605830808 009
I NO
ER120 ...
c2 ..
.. .,
.* INTERRUPT ¢. NC
*. QUALIFIED ‘.‘ >
el "
)
I YES
. . .
D2 .,
.. ..
YES .# EXPCNENT o.
~e=%, OVERFLOW ‘.‘
e, ..
. .e
*“NO
.l.
E2 .,
.. .,
.o PP DIVIDE ¢. NO
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IBMBSCIA
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. .
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. .
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YES .+ ‘.,
.................. 0.§TRING TARGE!-‘
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* C-FPORMAT TO * . SUBFORMAT .

: STRING b : IRECTOR :
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* NO * NO
5C030 v §C070
00 08GU0es000s000 0806506000 eosee
s008G2e¢00e0e0e ®IBMBCGZA . . .
¢ RETURN TO * $-8-0-0-8b-8-8-8 ¢ SET UP DUMNY e
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.
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.
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‘CRBAT! A _DUMM
’SIOCBF§0R COP! '

““00“'.‘000‘0‘

190eeD2080esse0es
‘IB!BSIOA
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* IF ERROR < .l TRING J#--2eceeo>% RAISE ENDFILE ¢
INPUT * ,DET . *  (ERROR FOR *
* DETECTED o
LTI TE T ‘.‘,‘ (I I TP Y Y Y
A
‘l.‘
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*, .» P P T T
*"NO
<
Sp030 '
:‘..'52. ...“‘.:
¢ SCAN FOR  *
*  NON-BLANK ¢
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..PBRIOD FLAGS “
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.
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.
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- .
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sD300
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¢ SUBROUTINE TO *
* GET NEXT CHAR :
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.
* POINTEI *
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*, .® . BLANKS ? .* * STRING) .
.. K . seessesssssenee
., ¢ .« .
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.
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NO . .
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. .
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* INTO VDA *
SEEEEEPSSERENE S
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¢FLAG_IN SIOCB#*
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.
¢ DETECTED *
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SD850

Se0ep 2000000008
4 SUBROUTINE TO ¢
: ISE NAME
6650000200084 3
...
B2 ‘e,
4 .,
+®'GET STRING®. YES
*., DATAT 7 e-—-
. e
., .
+ NO cssse
.04 ¢
* D4e
* @
> .
[ SD#60 ..
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¢5D3 g e .o .,
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- ® *, L4
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®, EQUATE ? .* >. NON~BLANK L
., .. Py .
., .* L4 .
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.
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abnormal GOTO 18,21
(see also reset CHECK enablement)
ABS built-in function
fixed binary complex 174
fixed decimal complex 175
long float complex 176
short float complex 176
ACOS built-in function
long float real 167
short float real 169
action byte 34
ADD (fixed decimal) 170
aggregate handling routines 107
ALL built-in function 108
allocate
controlled variable 15
in an area 16.1
LIFO storage 18
non-LIFO storage 18
AND operation 122
ANY built-in function 108
A format
input conversion director 66
output conversion director 67
area management 16.1
arithmetic operations 133
arithmetic routines 107
arithmetic to arithmetic, internal
conversion 79
arithmetic to character conversion
director 89
arithmetic to character, internal
conversion 79
array events (see WAIT)
array indexing 109
array operations

ALL 108
ANY 108
POLY 120

PROD 115,116
suM 118,119
ASIN built-in function
long float real 167
short float real 169
assign .
byte-aligned bit strings 128
general bit strings 129
assignment
bit strings 128,129
character strings 92
of event variables 26
with shift 177
ATAN built-in function
long float complex 165
long float real 161
short float complex 164
short float real 163
ATAND built-in function
long float real 161
short float real 163
ATANH built-in function
long float complex 165
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Index

ATANH built-in function (Continued)
long float real 166
short float complex 164
short float real 166

bit string operations (see string

operations)

BIT TAB (see bit table)

bit table in BUGTAB 216

BOOL built-in function 126

bootstrap
conversion director 94
conversion fix-up 70

BUGTAB
bit table (BIT-TAB) 216
recovery of information 215
storage 214

C-format conversion director
input 69
output 70
chain of EVTABs 26
character-P and B formats
input conversion director 66
output conversion director 68
character string operations (see string
operations)
character to arithmetic conversion
director 91
character to arithmetic, internal
conversion 79
check
input, pictured character 97
input, pictured decimal 96
unqualified 35
CHECK, system action 32
checkpoint module 203
CICS initialization bootstrap, DFHPL1I 15
close 38
COBOL, communication with PL/I 186
COLUMN format item 75
communication, interlanguage 186
compare
general bit strings 127
COMPLETION pseudovariable 26
computational routines 107
concatenation
bit strings 129
character strings 124
control names 10
control-section names 11
controlled variable 16
conversion
arithmetic to arithmetic 79
arithmetic to character 79,89
binary constant to float 104
bit to bit 89
bit to character 90
bit to fixed binary or float 102
bit to pictured character 90
character to arithmetic 79,91
character to bit 92

Index 353
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conversion (Continued)
character to pictured character 95
decimal constant to packed decimal 103
external 80
fix-up bootstrap 70
fixed binary-float-free decimal 98
fixed binary or float to bit 103
fixed binary to fixed binary and float
to float 107
fixed decimal - free decimal - fixed
decimal 99
fixed decimal-free decimal-float-fixed
binary 95
internal 79
packed decimal to E-format 105
packed decimal to F-format 106
packed decimal to pictured decimal 101
path 78
pictured decimal to packed decimal 100
string to string 79
conversion director bootstrap 94
conversion director modules
arithmetic to character 89
character to arithmetic 91
input (A, P and B-formats) 66
input (C-format) 69
input (F and E-formats) 71
input (P-format) 72
output (A format) 67
output (C-format) 70
output (P and B-formats) 68
output (F and E-formats) 71
output (P-format) 73
conversion routines 78
COPY option module 73
COS built-in function
long float complex 151
long float real 148
short float complex 150
short float real 149
COSD built-in function
long float real 148
short float real 149
COSH built-in function
long float complex 151
long float real 157
short float complex 150
short float real 158

data-directed input 53
resricted conversions 5
data-directed output 56
DATE built-in function 197
debugging macro instructions 14
reactivation 214
DELAY statement 197
DFHPL1I, CICS initialization bootstrap 15
director modules
conversion (see conversion director
modules)
input/output 43
DISPILAY statement 194
DIVIDE built-in function
fixed binary complex 172
fixed decimal complex 173
division
fixed binary complex 178
fixed decimal complex 179
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division (Continued)
long float complex 180
short float complex 180
dump bootstrap 20U

edit-directed I/0, housekeeping 57
edit-directed input 60
edit-directed output 61
ENDPAGE on print files 74
entry-point names 11
ERF built-in function
long float real 140
short float real 142
ERFC built-in function
long float real 140
short float real 142
error codes, in ONCA 31
error codes 30
error-handling modules, control names 15
error-handling routines 27
error handler 33
EVENT option, on DISPLAY statements 195
event variable assignment 26
EVTAB chain 26
EXP built-in function
long float complex 139
long float real 137
short float complex 139
short float real 138
explicit close 38
explicit open 38
exponentiation
general, long float complex 184
general, long float real 183
general, short float complex 184
general, short float real 183
integer, float complex 182
integer, long float real 181
integer, short float real 181
external conversion 80,78

F and E-format conversion directors 71
FLOW option 27
FORTRAN, communication with PL/I 188

general exponentiation (see
exponentiation)

get and put string initialization 52

get file initialization 48

HIGH 92
housekeeping routines 15
housekeeping, edit-directed I/0 57
housekeeping, interlanguage
PL/I called from another language 191
PL/I calls COBOL 186
PL/I calls FORTRAN 188

IBMBAAH 108

AIH 109
AMM 111
ANM 113
APC 115
APF 116
APM 117
ASC 118
ASF 119
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BBN
BCI
BCK
IBMBBCT
BCV
BGB
BGC
BGF
BGI
BGK
BGS
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120

198

136
136
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139
139
140
142
143
145
146
147
148
149
150
151
153
154
155
156
157
158
159
160

MPV
MQU
MQV
MRU
MRV
MRX
MRY
MUD

MWX

212
212,214
212,214
212,214

212

212

212

212

212

212

212

212
212

212

212

212

212

212
212

213

213

213
213
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XRRT 213
XRT 213
XRWS 213
Xsio 213
Xsy 213
IBMBXTAB 213
XVKD 213
XVRD 213
XWT 213
IBMDCCS 94
EFL 27
ERR 33
IEC 186
IEF 188
IEP 191
JDs 194
JpT 197
Jpy 197
JDZ 196
JTT 198
JWT 199
KCP 203
KDM 204
KST 204
OoCL 38
PGR 18
PIR 21
PJR 23
POL 24
POV 25
RIO 41
scp 73
scv 70
SDI 53
SDJ 54
SDO 56
SED 57
SEE 58
SEH 59
SEI 60
SEO 61
SII 48
SIL 49
SIO 50
SIS 52
SLI 61
SLJ 63
SLO 64
SPL 74
STF 75
STI 76
sxXc 75
XcoMm 213
XDGT 213,214
XDTF 213
XFCB 213
XNVB 213
XTA 213

IBMGJWT 201
implicit close 38
implicit open 38
INDEX built-in function 124
indexing, array 109
initial storage area (ISA) 21,23
initialization
get and put string 52
get file 48
of program, from caller 23
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initialization (Continued)
of program, from system 21
put file 50
stream I/70 43
input
check, pictured character 97
check, pictured decimal 96
data-directed 53,54
edit-directed 60
list-directed 61,63
input conversion director modules (see
conversion director modules)
insufficient storage 22
integer exponentiation (gee exponentiation)
interface
checkpoint/restart 203
record I/0 41
SORT 204
interlanguage communication 21
interlanguage communication routines 186
interlanguage control block (ZCTL) 186
interlanguage housekeeping
PL/I called from another language 191
PL/I calls COBOL 186
PL/I calls FORTRAN 188
interleaved arrays, indexing 109
internal conversion 79,78
interrupts 33
IsA (see initial storage area)

library, resident 10
library, transient 10
library macro instructions 14
LIFO stack overflow recovery 19
LIFO storage management 18
LINE 60
list-directed input 61
restricted conversions 63
list-directed output 64
listings, program 13
LOG built-in function
long float complex 147
long float real 143
short float complex 146
short float real 145
LOG10 built-in function
long float real 143
short float real 145
LOG2 built-in function
long float real 143
short float real 145
LOW 92

macro instructions (see library macro
instructions)
mapping, structure 111
mathematical functions 134
mathemetical routines (see arithmetic
and mathematical routines)
messages
insufficient storage 22
no main procedure 22
no storage available 22
SNAP 27
miscellaneous routines 194
module naming conventions 10
multiple events (see WAIT)
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multiplication
fixed binary complex 178
fixed decimal complex 179
float complex 180

MULTIPLY built-in function 171

names
control 10
control-section 11
entry-point 11
module 10
register 13
no main procedure 22
no storage available 22
non-LIFO storage management 18
non-on-type errors 30
NOT operation 123

ON conditions 34

on-code module 30

on-type errors 30

ONCA (see error code in ONCA)

ONLOC built-in function 31

ONSOURCE string 70

cpen. 38

OR operation 122

output
data-directed 56
edit-dirscted 61
list-directed 64

output conversion director modules (see

conversion director modules)
overlay 25
space saving module 24

P-format
input conversion director 72
output conversion director 73
PAGE 74
PLIMAIN 22
PLIOVLY 25
POLY built-in function 120
powers of ten, table 97
prerequisite publications 3
PROD built-in function 115,116
program check interrupts 33
program initialization
from celler 23
from system 21
program listings 13
program management 15
program publications U
purpose of publication 3
put file initialization 50

reactivation of debugging macro
instructions 214
record I/0 interface 41
record I/0 routines 41
recovery of information from BUGTAB
register naming conventions 13
register usage 13
REPEAT built-in function

bit strings 129

character strings 124
REPLY option on DISPLAY statements
reset CHECK enablement 18
resident library 10
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215

195

restart module 203

restricted conversions
data-directed input 54
list-directed input 63

RPGII, communication with PL/I 191

shift-and-assign 177
shift-and-load 177
SIN built-in function
long float complex 151
long float real 148
short float complex 150
short float real 149
SIND built-in function
long float real 148
short float real 149
single events (see WAIT)
SINH built-in function
long float complex 151
long float real 157
short float complex 150
short float real 158
size of library modules 209
SKIP 74
SLD (see SUBSTR)
SNAP message 27
space saving module 24
SORT interface 204
SQRT built-in function
float complex 136
long float real 134
short float real 135
storage for BUGTAB 214
storage management 18
stream I/0 initialization 43
stream I/0 modules 43
STRING built-in function 113
string conversion director bootstrap
string handling modules 121
string handling routines 121,107
string operations
AND 122
assignment 128,129
BOOL 126
comparison 122,127
concatenation 124,129
£ill 128
INDEX 124
NOT 123
OR 122
REPEAT 124,129
TRANSLATE 125
VERIFY 126,131
STRING pseudovariable 117

94

string to string, internal conversion 79

structure mapping 111

SUBSTR built-in function 131

SUBSTR pseudovariable 131

SUM built-in function 118,119

symbolic register names 13

SYMTAB 32

system action, for CHECK 32
system publications (see program
publications)

TAN built-in function )
long float complex 156
long float real 153

Index
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TAN built-in function (Continued)
short float complex 155
short float real 154

TAND built-in function
long float real 153
short float real 154

TANH built-in function
long float complex 156
long float real 159
short float complex 155
short float real 160

TIME, built~-in function 197

transient library 10

TRANSLATE, built-in function 125

VERIFY, built-in function
bit strings 131
character strings 126

WAIT
array events 198
multipie events 199
single events 201

X format item 75
ZCTL (interlanguage control block) 186

set a subfield of a complex number to
zero 97
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