









































































































































































































































































































































using an ERET macro), except in the case of magnetic tape cutput,
which would ABENL. For magnetic tape cutput, the transmitter
address in the FCB and the address of LIOCS in the DTF are replaced
by the address of a routine in the exit module, so that perranent
output .error is raised on any subsequent statement, and one of two
courses is taken:

For library-call 1I/0, the error module is called.
For inline 1/0, a return is made via the label constant.

EQFADDR routine:

When ENDFIIE is first raised, the transmitter address in the FCB and
the address of LIOCS in the DIF are replaced by the address of a
routine in the exit module. The routine thus addressed will cause
ENDFILE or NO PRIOR READ ERROR to be raised on subsequent
Statements.

Initial PUT routine:

When an OUTPUT file is opened, the address of 1LICCS in the DTF
points to the initial PUT routine. The first PUT issued causes a
branch to the routine. When kranched to, the routine sets the
address of LIOCS in the DTF, fcr subsequent statements. The pointer
for the first record is obtained from the FCB, having been placed
there by the OFEN macro.

Error and Exceptional Conditions

For ERROPT in the case of a permanent output error:

a) Inline I/0: Return via lakel constant.

b) Library call I/O: Call error module.

For EQFADDR:

a) 1Inline I/0: Return via lakel constant.

b) Not inline I/0: Call the error module.

Linkage

R1 = A (DTF)

R2 = A(FCB)

RS = A(RCB) (only if transmitter issued PUT)

R8 = A(Label constant) for return to In~line code
Calls

IBMDREZ - Error module.

Called By

Entry points IBMDRRRX and IBMDRRRZ:

LIOCS - During the execution of a GET or PUT statement.

Entry point IBMDRRRI :

Compiled code or the appropriate transmitter.
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IBMDRJZ - INDEXFED SEQUENTIAL INPUT,UPLDATE F-format Transmittexr

Function

To implement PL/I record statements for SEQUENTIAL INDEXED INPUT and
UPDATE files by transmitting data from a data set to the PL/I varialkle
(READ statement) or vice versa (REWRITE statement).

Method (chart DRJZ)

The module interfaces with data management indexed sequential access
method (ISAM). The access method does nct support locate mode
processing, but this is simulated ky the module. IOREG is specified in
the DTF so that Register 11 points to the beginning of the reccrd in the
I/0 area; the register is then used to set the PL/I pointer when a READ
SET statement is executed. The I/0 area is acquired by the open module
and is aligned on a double word kcundary. A dummy buffer is required to
align overflow records because of the ten byte link field that rrecedes
the record itself. The module's main processing steps are as follows:

READ statement:
1. If READ KEY statement, the module issues ESETL and SETL macros to
position file at key specified, after ensuring that the key

specified is valid.

2. If record is not found, respositioning to the next higher key is done
in the error module.

3. Issue GET macro.

4, If PL/I INTO option specified, check record variakle, raise RECORD
condition if necessary, and move record from I/O area intc the
variable.

5. If PL/I SET is option specified, set pointer to I/0 area (or dummy
buffer, if overflow record. 1In such a case, the record is first
moved from the I/0 area to the dummy buffer).

6. If the KEYTO option is specified, the key is moved to KEYTO after
moving the record to the specified variable. In this way KEYTO is
valid even if it is overlapped by the record variartle.

7. call error module if any errors have keen raised. Otherwise, return
to compiled code.

REWRITE statement:

1. Check that the previous PL/I I/0 statement for this file was a READ.

2. Ensure that new embedded key is valid, by overwriting it with READ
KEY.

3. Check size of record variable.

4., If FROM option not specified in REWRITE statement, and if READ
statement utilized dummy buffer, move record from buffer to I/0 area.
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5. If FROM option specified, move record from variable to I/C area.
6. Issue PUT macro.

7. Call error module if any errors have been raised.

Linkage

R1 = A(PLIST)

R2 = A(FCB)

R4 = A(DTH)

R5 = A(RCB)

R6 = A(RD) or A(ignore factor)
R7 = A(KD) or zero

R8 = zero

PLIST = A(FCB)
A (RCB)
A(RD) or Al(ignore factor) cr
A(buffer address for READ SET statements)
A(KD) or zero
zZero
A(abnormal locate return) cr zero

Calls

IBMDREX - Error module.

IBMDREF - End-of-file module.

Bootstrap routine in IBMDRIO (Resident interface module).
Called By

IBMDRIO - Resident interface module.

IBMDRLZ -~ INDEXED SEQUENTIAL OUTPUT F-format Transmitter

Function

To implement PL/I record statements for INDEXED SEQUENTIAL CUTPUT files
by transmitting data from a PL/I variable to the data set.

Methed (chart DRLZ)

The module interfaces with data management indexed sequential access
method (ISAM). The access method does not support locate mode
processing, but this is simulated Ly the module. When a PL/I LCCATE
statement is executed, the module sets a register to point to the record
position in the WORKL work area; this area is acquired by the open
module and aligned so that the based variable is cn a double word
boundary. The module also handles any outstanding output operations
when the file is closed. The module's main processing steps are as
follows.
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1. If the previcus PL/I output statement for this file was a LCCATE,
overwrite the embedded key in WORKL with the stored KEYFRCM string,
and issue WRITE NEWKEY macro.

2. Check current KEYFROM string; raise KEY ccndition if invalid.

3. If current PL/I statement is LCCATE, store KEYFROM string.

4. Check record length and raise RECORD condition if invalid.

5. If the current PL/I statement is a WRITE, ccnstruct current record in
WORKL and issue the WRITE NEWKEY macro. An embedded key is first
overwritten by the KEYFROM strirng.

6. If the current PL/I statement is a LOCATE, check for valid key
sequence, move the record key tc WORKLI if the format is unklccked,

and set the pcinter to the record area of WORKL.

7. Call the error module if any errors are indicated; otherwise, return
to compiled code.

Linkage

R1 = A(PLIST)
R2 = A(FCB)
R4 = A(DTF)
R5 = A(RCB)
R6 = A(RD)

R7 = A(KD)

RB = zero
PLIST = A(FCB)
A (RCB)
A(RD) or aA(kuffer address for LOCATE statements)
A(KD) or zero
zZero
A(abnormal locate return) cr zerc.

Calls

IBMDREX - Error module.
Booctstrap routine in IBMLCRIO (Resident interface module).

Called By

IBMDRIO - Resident interface module.

IBMDRKZ - INDEXED DIRECT INPUT/UPDATE F-format Transmitter

Function

To implement PL/I record statements for CIRECT INDEXED INPUT and UPDATE
files by transmitting data from a data set to the PL/I variable (READ
statement) and vice versa (WRITE and REWRITE statements). The module is
also called to handle a WAIT statement following an EVENT cpticn in the
I/0 statement.
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Method (chart DRKZ)

The module interfaces with data management indexed sequential access
method (ISAM). IOREG is specified in the DTF so that processing may be
carried out in the I/0 area during the execution of REWRITE statements.
WORKL is specified in the DTF and records to be added to the data set
are constructed in this work area. The main processing steps are as
follows.

1. If call was made to handle a WAIT statement, branch to check phase.

I/0 Phase:
2. Activate any event variable.
3. Check validity of record and key.

4, If PL/I statement is a READ, issue READ macro to transmit record to
I1/0 area.

5. If the PL/I statement is a REWRITE, and if the previous 1I/0
statement for this file was not a READ, execute an implicit READ for
the REWRITE key.

6. If the PL/I statement is a REWRITE, move record from the variable to
I/0 area, and issue WRITE KEY macro to transmit it to the data set.

7. If PL/I statement is a WRITE, move record from the variable to work
area and issue WRITE NEWKEY macro to transmit it to the data set.

8. If EVENT option specified, return to calling routine.

Check phase:
9. 1Issue WAITF macro.

10. In PL/I statement is a READ, and if input is completed successfully,
move record from I/0 area to variable.

11. If no errors have been raised, free the event variable and return to
compiled code. Otherwise, call the error module.

A(KD) or zero
A(EV) or zero

Linkage

R1 = A(PLIST)

R2 = A(FCB)

R4 = A(DTF)

RS = A(RCB)

R6 = A(RD) or A(ignore factor) or zero

PLIST = A(FCB)
A (RCB)
A(RD) or A(ignore factor) or
A(buffer address for READ SET statements)
A(KD) or zero
A(EV) or zero
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Calls
IBMDREX - Error module.

Bootstrap routine in IBMDRIO (resident interface module).

Called By

IBMDRIO - Resident interface module.

PL/I FILES AND VSAM TRANSMITTERS

Figure 6.3 gives details relevant to the handling of PL/I files by

VSAM transmitters. The explanatory notes following the figure should be
read in conjunction with the transmitter descriptions given in the
ensuing pages.

IBMDRVZ - ESDS Transmitter

Method (see chart DRVZ)

Depending on the statement code in the request control block, the
transmitter performs any necessary record checking and then sets up and
issues the appropriate macro request (GET or PUT).

If the EVENT option is in effect, the event variable is activated for
the duration of the operation (until the WAIT statement has been
executed.)

External Modules

1. (TOVV in TCA) - Overflow routine for GET VDA.

Exit

1. Normal: To compiled code or the wait module, on return to IBMDOCV,
via link register

2. Error: To IBMDRIOB or IBMDREVA

Exrror and Exceptional Conditions

1. ENDFILE - end of file encountered on any READ
2. RECORD - short record variable on READ INTO
3. RECORD - zero-length record variable on WRITE/REWRITE FROM or
LOCATE
4., RECORD - long record variable on WRITE/REWRITE FROM or LOCATE
5. TRANSMIT - read error in data set
6. TRANSMIT - write error in data set
7. ERROR - outstanding operation on file
8. ERROR - event variable already active (statement with EVENT)
9. ERROR - no prior READ for REWRITE ([FROM]
120. ERROR - data already held in exclusive control
|11. ERROR - record on non-mounted volume
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|12. ERROR - data set cannot be extended

{13. ERROR - insufficient virtual storage to finish request
|14. ERROR - no positioning for sequential READ

|15. ERROR - too many concurrent operations on data set
|16. ERROR - error in index upgrade

|17. KEY - key invalid

IBMDRVT - KSDS Sequential Output Transmitter

Method (see chart DRVT)

Depending on the statement code in the request control block, the
transmitter performs any necessary key checking and record checking and
then sets up the appropriate macro request(s). The PUT macro is issued
for a prior LOCATE.

If the EVENT option is in effect, the event variable is activated for
the duration of the operation.

For sequential output (the only provision in PL/I for loading a KSDS),
|the records must be presented in ascending key sequence. The
transmitter will check for this on both 'initial' load and any
subsequent 'resume' load, and raise the 'key sequence' or 'duplicate
key' error for any violation of the condition.

Exit

1. Normal: To compiled code or the edit
module, on return to IBMDOCV, via link register.

2. Error: To IBMDRIOB or IBMDREVA

Error and Exceptional Conditions

1. KEY - duplicate key
2. KEY - null key on any statement
3. KEY - key sequence error (may be duplicate key)
4. KEY - key range not specified for insertion
5. RECORD - zero-length record variable
6. RECORD - record variable shorter than keylength + RKP
7. RECORD ~- " long record variable
8. TRANSMIT - read error in data set
9. TRANSMIT - read error in index set
10. TRANSMIT - read error in sequence set
11. TRANSMIT - write error in data set
12. TRANSMIT - write error in index set
13. TRANSMIT - write error in sequence set
14. ERROR - outstanding operation on file
15. ERROR - event variable already active (statement with EVENT)
16. ERROR - record on non-mounted volume
17. ERROR - data set cannot be extended
18. ERROR - insufficient virtual storage to finish request
19. ERROR - too many concurrent operations on data set
|20. ERROR - error in index upgrade
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{IBMDRVS - KSDS or PATH Input/Updates/Direct Transmitter

|Method (see chart DRVS)

|Depending on the statement code in the request control block, the
|transmitter performs any necessary key checking and record checking and
|then sets up the appropriate macro request(s). For READ statements the
|GET macro is used; for WRITE and REWRITE statements the PUT macro is
jused; and for DELETE statements the ERASE macro is used. REWRITE and
|DELETE statements need not be preceded by a READ statement. In the
|absence of a prior READ for the same key, the transmitter will execute
|an implied READ KEY statement. An UNLOCK statement for an exclusive
|update file is treated as a NO-OP, except that the normal check for a
|null key is performed.

|

|Records can be added to a non-empty data set by the WRITE statement.
|For the 'initial load' operation, the file must be opened for sequential
|output, and at least one record written before closing.

|

| If the EVENT option is in effect, the event variable is activated for
|the duration of the operation.

External Modules

1. (TOVV in TCA ) - Overflow routine for GET VDA

Exit
1. Normal: To compiled code or the wait module, via link register.

2. Exrror: To IBMDRIOB or IBMDREVA

Error and Exceptional Conditions

1. ENDFILE - end of file encountered on any READ without KEY
2. KEY - key not found on READ/DELETE KEY
3. KEY - change of embedded key on REWRITE [FROM]
4. KEY - null key on statement with KEY
5. RECORD - short record variable on READ INTO
6. RECORD - zero-length record variable on REWRITE FROM
7. RECORD - record variable shorter than keylength + RKP on
REWRITE FROM
8. RECORD - long record variable on REWRITE FROM
9. TRANSMIT - read error in data set
10. TRANSMIT - read error in index set
11. TRANSMIT - read error in sequence set
12. TRANSMIT - write error in data set
13. TRANSMIT - write error in index set
14, TRANSMIT - write error in sequence set
15. ERROR - outstanding operation on file
16. ERROR - event variable already active (statement with EVENT)
17. ERROR - no prior READ for REWRITE [FROM] or DELETE without KEY
18. ERROR - record on non-mounted volume
19. ERROR - data set cannot be extended
20. ERROR - insufficient virtual storage to finish request
21. ERROR - no positioning for sequential READ
22. ERROR - too many concurrent operations on data set
|23. ERROR - error in index upgrade
|24. ERROR - invalid alternate index pointer
|25. ERROR - maximum number of alternate index pointers exceeded
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|{IBMDRVR - RRDS Transmitter

|Method (see chart DRVR)

Depending on the statement code in the request control block, the
transmitter performs any necessary key checking and record checking and
then sets up the appropriate macro request(s). For READ statements the
GET macro is used; for WRITE and REWRITE statements the PUT macro is
used; and for DELETE statements the ERASE macro is used. REWRITE and
DELETE statements need not be preceded by a READ statement. 1In the
absence of a prior READ for the same key, the transmitter will execute
an implied READ KEY statement.

|If the EVENT option is in effect, the event variable is activated for
|the duration of the operation.

|Records can be added to a non-empty data set by the WRITE statement.
| For the 'initial load' operation, the file must be opened for output,
and at least one record written before closing.
External Modules

1. (TOVV in TcA) - Overflow routine for GET VDA

2. (TGCL in TCA) - get control routine

3. (TRCL in TCA) - release control module
Exit

1. Normal: To compiled code or the wait
module via link register.

2. Error: To IBMDRIOB or IBMDREVA

Error and Exceptional Conditions

1. KEY - duplicate key on WRITE KEYFROM

2. KEY - key not found on READ/REWRITE/DELETE KEY
3. KEY - null key on any statement

4. KEY - key range not specified for insertion

5. KEY - key conversion

I

| 6. RECORD - short record variable on READ INTO

| 7. RECORD - zero-length record variable on WRITE/REWRITE FROM
| 8. RECORD - record variable shorter than keylength + RKP on

| WRITE/REWRITE FROM

| 9. RECORD = long record variable on WRITE/REWRITE FROM

|10. TRANSMIT - read error in data set

|11. TRANSMIT - read error in index set

112. TRANSMIT - read error in sequence set

|13. TRANSMIT - write error in data set

|14. TRANSMIT - write error in index set

|15. TRANSMIT - write error in sequence set

|16. ERROR - outstanding operation on file

117. ERROR - event variable already active (statement with EVENT)
|18. ERROR - record on non-mounted volume

|19. ERROR - data set cannot be extended

{20. ERROR - insufficient virtual storage to finish request
{21. ERROR - too many concurrent operations on data set

|22. ERROR - invalid sequential WRITE

Figure 6.3 gives details of files handled by VSAM transmitters; the
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key to the various abbreviations used in the figure is as follows:

MVE - MOVE mode processing
LOC - LOCATE mode processing
NUP - non-update mode

UPD - update mode

FKS - full key search

GEN - generic key search

KEQ - key equal search
d.b. - dummy buffer

GET |MVE,NUP/UPD AREA/AREALEN - d.b.

r.v. - record variable
O e e
11 Statements | File Type |Macro|OPTCD options Other RPL parameters
11 | | (see Note 1)
e s
| | LOCATE |ouT BUF | PUT |MVE,NUP AREA/RECLEN - d.b.
|| = mm o oo oo oo o o e e e o
| |WRITE FROM {ouT BUF/UNB)|
e e LT PUT |MVE,NUP AREA/RECLEN - r.v.
| IWRITE FROM EVENT |OUT UNB | |
et
| | LOCATE KEYFROM |ouT BUF | PUT |MVE,NUP AREA/RECLEN - d.b.
e R
| [WRITE FROM KEYFROM|OUT BUF/UNB| |
N | PUT |MVE,NUP AREA/RECLEN - r.v.
| [IWRITE FROM KEYFROM| | |
| | EVENT |ouT UNB| |
sttt
| IREAD INTO [KEYTO]l |IN/UPD BUF/UNB| [

R | | GET |MVE,NUP/UPD  AREA/AREALEN - r.v.

| |]READ INTO [KEYTO] | | [

| | EVENT | IN/UPD UNB| |
ettt e e
| |IREAD SET [KEYTO)] |IN/UPD BUF | GET |MVE,NUP/UPD AREA/AREALEN - d.b.
e
| |READ IGNORE | IN/UPD BUF/UNB| |

|1 | | GET |LOC,NUP AREA/AREALEN- LOC

I | [ | ptr

| |IREAD IGNORE EVENT |IN/UPD UNB| |

e ettt
N | | [POINT FKS/GEN, KEQ] (1) (KEYLEN if
I | | | GEN)

| {READ INTO KEY | IN/UPD BUF/UNB|

I | | GET |MVE,NUP/UPD AREA/AREALEN - r.v.
11 | | [POINT FKS/GEN,KEQ] 1) (KEYLEN if

| IREAD INTO KEY | | [ GEN)

| | EVENT | IN/UPD UNB |

i i | GET |MVE,NUP/UPD AREA/AREALEN - r.v.
e e
il ] | [POINT FKS/GEN,KEQ] (1) (KEYLEN if
I | | | GEN)

| IREAD SET KEY |IN/UPD BUF | I

I | I

|

|

|

I

I
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Statements | File Type |Macro|OPTCD options Othéer RPL parameters

| | (see Note 1)

PUT |MVE,UPD

GET DIR is used if the file is DIRECT.

implied READ KEY is done.

set)

REWRITE FROM EVENT UPD UNB | |

' ___________________________________________________________________________
| DELETE | UPD BUF/UNB| I

| | | ERASE| MVE, UPD

|DELETE EVENT | UPD UNB| |

' ___________________________________________________________________________
|REWRITE FROM [ UPD BUF/UNB| [

|KEY (2) | | PUT |MVE,UPD

|REWRITE FROM KEY | | |

| EVENT 2) | UPD UNB| |

[ = e e e
| DELETE KEY (2) | UPD BUF/UNB| |

| I | ERASE | MVE , UPD

| DELETE KEY | UPD UNB| |

| EVENT (2) ] | |

T T T e e e e e b e R R,
Note 1: POINT and GET SEQ are used if the file is SEQUENTIAL.

Note 2: If there was no prior READ for the same key then an

Figure 6.3. (Part 2 of 2) Relationships between PL/I Files and VSAM Transmitters

The following explanatory notes should be read in conjunction both with
Figure 6.3. and the relevant transmitter descriptions given earlier in

this chapter.

IBMDRVZ, IBMDRVT, IBMDRVS, and IBMDRVR

1. All macro requests are synchronous.

IBMDRVZ, IBMDRVS, and IBMDRVR

1. For READ INTO and READ SET, the OPTCD option will be NUP or UPD
depending on whether the file is input or update.

IBMDRVT, TIBMDRVR

1. The KEYFROM option and the KEY option overwrite the embedded key

in the record variable.

IBMDRVZ

1. On update the length of a record must not change (a VSAM restriction
for ESDS). Thus a REWRITE must use the RPL RECLEN value set by
the GET request for the prior READ. The normal record checking

rules for a REWRITE will apply.
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IBMDRVS

1. The POINT macro will use a full key search (OPTCD = FKS), unless
GENKEY was specified in the ENVIRONMENT option.

2. The KEYTO option extracts the embedded key in the record variable.

IBMDREF - Endfile Module

Function

To act as an interface between all input transmitters and the resident
error handler, when raising ENDFILE.

Method (chart DREF)

This module is called by the transmitter whenever endfile is being
raised without any other error having occurred previously.

1. If condition being raised is not ENDFILE, branch to the error-
module loading routine in IBMDRIO.

2. If the EVENT option has been specified:
(a) Indicate that this event variable raised an error.
(b) Set abnormal status.

3. Set up endfile parameter list.

4, Reset flags in FCB.

5. Set up a null onkey.

6. Set oncount = 1.

7. Branch to error handler.

8. Return to compiled code or to the wait module.

Linkage

R2 = A(FCB)

R4 = A(DTF)

R5 = A(RCB)

R7 = A(KD) or A(onkey) or zero
R8 = A(EV) or zero

DR = A(DSA of IBMDRIO)

Note: The registers are saved on entry to IBMDRIO.

PLIST = A(FCB)
A(RCB)
A(RD)
A(KD) or zero
A(EV) or ze-o
Zero
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Calls
Error-module loading routine in IBMDRIO.

IBMDERR - Resident error-handler.

Called By

All input transmitters.

IBMDREV - Error Module for VSAM Files

Function

To act as an interface between transmitters and the resident error

handler, for VSAM files.

Method (chart DREV)

The module is called by the transmitter whenever an error or exceptional

condition is raised. It is also called for ENDFILE if another condition

has been raised previously.

1. Get workspace.

2. Determine type of error, using the error code in the IOCB.

3. Insert the oncode into the parameter list.

4. Set the onkey field (if file has KEYED attribute). If the "key not
found"™ error occurred during sequential processing, reposition file
to next higher key. If no more records exist, then reposition to end
of file.

5. Reset flags in IOCB.

6. Set ONCOUNT.

7. Branch to error handler.

On return from error handler:

8. If interrupt was a multiple one and not all errors have been dealt
with, repeat steps 6 to 7 for next error.

9. If PL/I statement causing the error was a LOCATE, return to compiled
code at address held in abnormal locate return entry in plist.
Otherwise, execute normal return.

Linkage

R2 = A(IOCB)

R4 = A(DTF)

R5 = A(RCB)

R7 = A(KD) or zero

R8 = A(EV) or zero

DR = A(DSA of IBMDRIO)
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OFR1 in DSA of IBMDRIO points to compiled code PLIST

PLIST = A(IOCB)
A(RCB)
A(RD) or A(ignore factor) or

A(buffer address for READ SET statements)

A(KD) or zero
A(abnormal locate return) or zero

Calls

IBMDERR - Resident error-handling module.

Called By

IBMDRVZ - ESDS transmitter.

IBMDRVT - KSDS Sequential output transmitter.

| IBMDRVS - KSDS and PATH input/update/direct transmitter.
| IBMDRVR - RRDS transmitter.

IBMDREX - Error Module for INDEXED SEQUENTIAL Files
Function

To act as
handler,

an interface between transmitters and the resident

for INDEXED files.
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Method (chart DREX)

The module is called by the transmitter whenever an error or exceptional
cordition is raised. It is also called for ENDFILE if another condition
has been raised previously.

Get workspace.

Determine type of error, using the error code in the FCB.

Insert the oncode into the pararweter 1list.

Set the onkey field (if file has KEYED attribute). If the "key not
found" error occurred during sequential prccessing, repcsition file
to next higher key. If no more records exist, then repcsiticn to end
of file.

Reset flags in FCB.

Set ONCOUNT

Rranch to error handler.

return from error handler:

If interrupt was a multiple one and not all errors have been dealt
with, repeat steps 6 to 7 for next error.

If PL/I statement causing the error was a LOCATE, return to ccmpiled
code at address held in abnormal locate return entry in plist.
Otherwise, execute normal return.

Linkage

R2
R4
R5
R7
R8
DR

A(FCB)

A (DTF)

A(RCB)

A (KD) or zero
A(EV) or zero
A(DSA of IBMDRIO)

nn i

OFR1 in DSA of IBMDRI points to compiled code PLIST

PLIST = A(FCB)

A (RCB)
A(RD) or A(ignore factor) cr
A(buffer address for READ SET statements)
A(KD) or =zero
A(abnormal locate return) or zero

Calls

IBMDERR - Resident error-handling mcodule.

Called By

IBMDRLZ

Sequential indexed transmitter.

IBMDRJZ - Sequential indexed transmitter.

IBMDRKZ

Direct indexed transmitter.
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IBMDREY - Error Module for REGIONAL and UNBUFFERED CONSECUTIVE Files

Function
To act as an interface between transmitters for REGIONAL and UNRUFFERED
CONSECUTIVE files and the resident error handler.
Method (chart DREY)
The module is called Ly the transmitter whenever an error or excepticnal
condition is raised. It is also called for ENDFILE if another condition
has been raised rreviously.
1. Obtain workspace.
2. Determine tyre of error, using the error code in the FCB.
3. Insert the error code into the rarameter list.
4. Reset flags in FCB.
5. If the EVENT option has been srecified:
a. Indicate that this event variable has raised an error.
b. Set the abnormal status.
6. Set the ONKEY field (if file has KEYED attribute).
7. Set the oncount field.
8. Branch to error handler.
9. If more than one error repeat frcm stepr 7 above.
10. If PI/I statement causing the error was a LOCATE, return tc code at
the address given as the abnormal locate return in the parameter

list. oOtherwise, execute normal return to compiled code cr return
to wait module.

Linkage

R2 = A(FCB)

R4 = A(DTF)

R5 = A(RCB)

R7 = A(KD) or zero or A(onkey)
R8 = A(EV) or zero

DR = A(DSA of IBMDRIO)

OFR1 in DSA of IBMDRIO points to ccmriled code PLIST

PLIST = A(FCB)

A(RCB)

A(RD) or A(ignore factor) or
A(buffer address for REALD SET statements) cx
A(address of kuffer pointer for LOCATE)

A(KD) or zero

A(EV) or zero

A(abnormal locate return) or zero
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Calls

IBMDERR - Resident error-handling module.

Called By

All REGIONAL and CONSECUTIVE UNBUFFERED transmitters.

IBMDREZ - Exror Module for BUFFEREL, CONSECUTIVE Files

Function

To act as an interface ketween transmitters for EUFFERED CONSECUTIVE
files and the resident error handler.

Method (chart DREZ)

The module is called by the transmitter whenever an error or exceptional
condition is raised, except when ENDFIIE is raised without any other
error having been raised previously. (Such a condition is handled by
the end-of-file module).

1. Get Workspace

2. Determine type of error, using the FCB.

3. Insert the oncode into the parameter 1list.

4. Reset flags in FCB and TCA.

5. Set ONCOQUNT.

6. Branch to error handler.

On return from error handler:

7. If interrupt was a multiple one and not all errors have been dealt
with, repeat steps 5 and 6 for next error.

8. If PL/I statement causing the error was a LOCATE, return tc compiled
code at the address given as the abnormal locate return in the
parameter list. (Otherwise, execute normal return to compiled code or
return to wait module.

Linkage

R2 = A(FCB)

R4 = A(DTF)

R5 = A(RCB)

DR = A(DSA of IBMDRIOQ)

OFR1 in DSA of IBMDRIO points to compiled code PLIST
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PLIST = A(FBC)
A (RCB)
A(RD) or A(ignore factor) or

A(buffer address for REAL SET statements)
zexro

zexo
A(abnormal locate return) or zero

Calls

IBMDERR - Resident error-handling module.

Called By

Consecutive buffered transmitters.
IBMDRQX - U format transmitter.
IBMDRCY - V format transmitter.
IBMDRQZ - F format transmitter.
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CHAPTER 7: STREAM I/0 ROUTI]

|The transient library contains five STREAM I/0 transmitters and one CICS
|transmitter. The function of the transmitters is to move records
between the buffers and data sets associated with PL/I files. A list of
PL/I file types with their associated stream I/O transmitters is given
in figure 7.1. The transmitters for F-format PRINT files and for STREAM
INPUT files are in the DOS PL/I resident library.

FILE ATTRIBUTES TRANSMITTER
ouTPUT, F-format IBMDSOF
OUTPUT, U-format IBMDSQU
OuUTPUT, V-format IBMDSOV
PRINT, U-format IBMDSTU
PRINT, V-format IBMDSTV

|| ouTPUT, CICS IBMFSTV

Figure 7.1 Stream I/0 Transmitter Modules

LOADING STREAM I/0 TRANSMITTERS

Each stream I/O transmitter has a 16-byte prefix containing the
following information:

Bytes 0 to 3 Length of module

Bytes 4 to 7 Chain back field

Bytes 8 to 10 5th, 6th, and 7th letters of module name
Byte 11 Responsibility count

Bytes 12 to 15 Not used

The start of the transmitter chain is addressed from field TLMC in the
task communications area. The chain includes all stream 1/0
transmitters, record 1I/0 transmitters, and record 1/0 error modules that
are currently in store.

When a PL/I STREAM file is being opened, the associated first level open
module scans the transmitter chain, searching for the required
transmitter. If the transmitter is found, its responsibility count is
incremented by one; otherwise the module is loaded and added to the
chain. Similarly, when a PL/I file is being closed, the close module
IBMDOCA scans the chain to find the associated transmitter and reduces
its responsibility count by one. If the responsibility count is thus
reduced to zero, the transmitter is deleted from the chain and the
storage containing it is freed.

LINKAGE FOR STREAM I1/0 TRANSMITTERS

All the stream 1/0 transmitters are passed the address of the relevant
file control block (FCB) in register R1.
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MODULE DESCRIPTIONS

IBMDSOF -

OUTPUT F-format Transmitter

Function

To write one F-format record from an output buffer onto a data set
accessed by a STREAM OUTPUT file.

Method

A flowchart of the module is given in chart DSOF.

Error and Exceptional Conditioms

The TRANSMIT condition or the uncorrectable error in output
message IBM144I) may be raised by this module.

Linkage

R1 = A(file control block)

Calls

IBMDERR - Resident error-handler
Called By

IBMDSDO - Data-directed output.
IBMDSEO - Edit-directed output.
IBMDSLO - List-directed output.
IBMDSPL - PAGE, LINE, and SKIP formats and options
IBMDSXC - X and COLUMN formats module.
IBMDSED - Edit-directed Input/Output.
IBMDSCP - COPY module.

IBMDSOU - OUTPUT U-format Transmitter
Function

module.

exror (error

To write one U-format record from an output buffer onto a data set
accessed by a STREAM OUTPUT file.

Method

A flowchart of the module is given in chart DSOU.

Exrror and

Exceptional Conditions

The TRANSMIT condition or the uncorrectable error in output error (error
message IBM144I) may be raised by this module.
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Linkage

Rl = A(file control block)

Calls

IBMDERR - Resident error-handler

Called By

IBMDSDO - Data-directed output.

IBMDSEO - Edit-directed output.

IBMDSLO - List-directed output.

IBMDSPL - PAGE, LINE, and SKIP formats and options module.
IBMDSXC - X and COLUMN formats module.

IBMDSED - Edit-directed Input/Qutpgut.

IBMDSCP - COPY module.

IBMDSOQOV

QUTPUT V-format Transmitter

Function

To write one V-format record from an output buffer onto a data set
accessed by a STREAM OUTPUT file,

Method

A flowchart of the module is given in chart DSOV.

Error and Exceptional Conditions

The TRANSMIT condition or the uncorrectable error in output error (error
message IBM144I) may ke raised by this module.

Linkage

R1 = A(file contxol Lklock)

Calls

IBMDERR - Resident error-handler

Called By

IBMDSDO - Data-directed output.

IBMDSEO - Edit-directed output.

IBMDSLO - List-directed output.

IBMDSPL - PAGE, LINE, and SKIP formats and options module.
IBMDSXC - X and COLUMN formats module.

IBMDSED - Edit-directed Inputs/Output.

IBMDSCP - COPY module.
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IBMDSTU - PRINT U-format Transmitter

Function

To write one U-format record from an output buffer onto a data set
accessed by a STREAM PRINT file. The module has two entry points:

IBMDSTUA: Normal output.

IBMDSTUB: Output of error messages when transmitter is being used for
SYSPRINT.

Method

A flowchart of the module is given in chart DSTU.

Error and Exceptional Conditions

The TRANSMIT condition or the uncorrectable error in output errcr (error
message IBM144I) may be raised by this mcdule.

The ENDPAGE condition is raised if the line number rises abcve the
pagesize.

Linkage

Entry Point IBMDSTUA:

R1 A(file contxol klock)

Entry Point IBMDSTUB:

Rl = A(string locator for message)
R2 = A(request control flag byte)
Calls

IBMDERR - Resident error-handler.

Called By

IBMDSDO - Data-directed output.

IBMDSEO - Edit-directed output.

IBMDSLO - List-directed output.

IBMDSPL - PAGE, LINE, and SKIP formats and options module.
IBMDSXC - X and COLUMN formats mcdule.

IBMDSED - Edit-directed Input/Output.

IBMDSCP - COPY module.

IBMDESN - Error message module.

IBMDPEP - Housekeeping diagnostic message module.

IBMDPES - Storage management diagnostic message module.

IBMDSTV - PRINT V-format Transmitter

Functicn

To write one V-format record from an output buffer onto a data set
accessed by a STREAM ZRINT file, The module has two entry roints:
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IBMDSTVA: Normal output.

IBMDSTVB: Output of error messages when transmitter is being used for
SYSPRINT.

Method

A flowchart of the module is given in chart DSTV.

Error and Exceptional Conditions
The TRANSMIT condition or the uncorrectable error in output error (error

message IBM144T) may be raised by this module. The ENDPAGE condition is
raised if the line number rises above the pagesize.

Linkage

Entry Point IBMDSTVA:
R1 = A(file control block)

Entry Point IBMDSTVB:

R1 = A(string locator for message)
R2 = A(request control flag byte)
Calls

IBMDERR - Resident error-handler.

called By

IBMDSDO - Data-directed output.

IBMDSEO - Edit-directed output.

IBMDSLO - List-directed output.

IBMDSPL - PAGE, LINE, and SKIP formats and options module.
IBMDSXC - X and COLUMN formats module.

IBMDSED - Edit-directed Input/Output.

IBMDSCP - COPY module.

IBMDESN - Error message module.

IBMDPEP - Housekeeping diagnostic message module.

IBMDPES - Storage management diagnostic message module.

IBMBSTA Tab Table

Function

This module is a table containing the default pagesize and linesize
values and the default tab positions for list directed and data-directed
output on PRINT files.

The module does not contain any executable code.
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|IBMFSTV - CICS Stream OQOutput Routine

|

|

|Function

|

|This module is the output transmitter for CICS systems. It is used for
| SYSPRINT, REPORT, COUNT, and messages. In addition to the transmitter
]it also incorporates OPEN and CLOSE functions for SYSPRINT on CICS.

|
{Method (chart FSTV)

|

|{The module is loaded by the bootstrap in IBMFPCCA. For open it builds
|the various control blocks required and then transmits records to the
|transient data queue CPLI, having first placed heading intormation on
|each record.

Linkage

R15 = Points at required entry point

R14 = Return point

R1 = 'Usual' parameter list for function

Entry points

IBMFSTVA - Stream output transmitter
IBMFSTVB - Message transmitter
IBMFSTVC - Count/Report transmitter
IBMBOCLA - Explicit open

IBMBOCLB - Implicit open

IBMBOCLC - Explicit close

External Modules

DFHTD - In CICS

|Error Condition

|If any errors occur in the transmission an abend is issued using a code
|of APLI.
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CHAPTER 8: CONVERSICN ROUTINES

The transient likrary contains four conversion rcutines: IBMBCCL,
IBMBCCR, IBMDCCR, and IBMDSCT. Module IBMBCCR is included to ensure
compatibility with earlier versicns cof the DOS PL/I Resident Likrary.
The remainder «of the conversion routines are in the DOS PL/I resident
library and are described in DOS PL/I Resident Likrary: Program Logic.

MODULE DESCRIPTIONS

IBMBCCL - Conversion Director (Ccmrlex Strings)

Function

To direct complex string conversions.

Method

The source is first inspected to determine the imrlied arithmetic data
type (assumed to be complex). The implied data types are then combined
to give the dominant one, which then becomes the intermediate target to
which the source is converted. The intermediate target is then
converted to the final target.

For a character string source, the string is scanned, noting decimal
point, exponent, and binary indicator if any. A DED (data element
descriptor) is then derived from this information.

If the source is p-format, the intermediate DED takes scale and
precision from the picture DED and sets the data type to fixed or float
decimal, according to the picture tyre. For expcnential (e) or fixed
(f) formats, the information for the DED can be derived from the FED
(format element descriptor). However the precision and scale from the
latter two formats can be overridden if a decimal point is found in the
input stream. Therefore such a string must be scanned.

A bit string source has an interwmediate forr of float binary.

Linkage

R1 = A(PLIST)

PLIST = A(source or source locator)

A(source DED)

A(target or target locator)

A(target DED)

A(list of conversion package entry points)

R4

Calls

Conversion modules in the DOS PL/I resident library.

called By

IBMDCCS - String conversion director bootstrap
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IBMBCCR - Conversion Director (Non-complex Strings)

Function

To direct non-complex string conversions

Details of this module are as given for IBMDCCR kelow.

IEMDCCR - conversion Director (Non-complex Strings)

Function

To direct non-complex string conversions.

Method

The source is first converted to the data type implied by its attributes
and then to the target type.

For a character striny source, the string is scanned, noting decimal
point, exponent, and pinary indicator if any. B2 DED is then derived
from this information.

If the source is P-format, the intermediate DED takes scale and
precision frcom the picture DED and sets the data type to fixed or float
decimal, according to the picture tyre. For E cr F formats, the
information for the DED can be derived from the FED. However the
precision and scale from the latter twc formats can ke overridden if a
decimal point is found in the input stream. Therefore such a string
must be scanned.

A bit string source has an interwediate form of float kinary.

Linkage
R1 = A(PLIST)
PLIST = A(source or source locator)
A (source DED)
A(target or target locator)
A (target DED)
R4 = A(list of conversion package entry points)

Error and Exceptional Conditions

CONVERSION is raised if the string is a complex arithmetic constant.

Calls

Conversion modules in the DOS PL/I resident library.

called By

IBMDCCS - String conversion director bootstrap
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IBMDSCT - Conversion Condition Interface

Function

To preserve an item in an input buffer and to change the SIOCB when
CONVERSION is raised so that, if the file is re-used in an cn-unit, the
ONSOURCE string will not be lost.

Method

A flowchart of the module is given in chart DSCT.

Linkage

The module retrieves information frcm the ONCA and from the DSA chain
which defines the rath from compiled code to the conversion package.
Calls

IBMDERR - Error handler.

Called By

IBMDSCV - Conversion Fix-up bootstrar (resident).
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Name

IBMBCCL
IBMBCCR
IBMBEOC
IBMBETA
IBMBETB
IBMBETC
IBMBETI
IBMBETO
IBMBETP
IBMBETQ
IBMBETT
IBMBSTA
IBMDCCR
IBMDEDO
IBMDEDW
IBMDESM
IBMDESN
IBMDESY
IBMDKDD
IBMDKDR
IBMDKDT
IBMDKFA
IBMDKMR
IBMDKPT
IBMDKTB
IBMDKTC
IBMDKTR
IBMDOCA
IBMDOCV
IBMDOPM
IBMDOPP
IBMDOPQ
IBMDOPS
IBMDOPT
IBMDOPU
I8MDOPW
IBMDOPX
IBMDOPY
IBMDOPV
IBMDOPZ
IBMDPEP
IBMDPES
IBMDPIF
IBMDPII
IBMDPJI
IBMDRAW
IBMDRAX
IBMDRAY
IBMDRAZ
IBMDRBW
IBMDRBX
IBMDRBY
IBMDRBZ
IBMDRCY
IBMDRCZ
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APPENDIX A: LIST OF MODULES
Function Size

(approx)
Conversion director (complex strings) 1830 bytes
Conversion director (non-complex strings) 940 Dbytes
On-code translate ; 230 bytes
Miscellaneous non-ON messages (1) 710 bytes
Miscellaneous non-ON messages (2) 1140 bytes
Misc. and computational non-ON messages 1000 bytes
I/0 non-ON messages 1340 Dbytes
ON messages (1) 1380 bytes
ON messages (2) 760 bytes
ON messages (3) 1020 bytes
EVENT messages 1140 bytes
Tab table 40 bytes
Conversion director (non-complex strings) 910 Dbytes
Open diagnostic file 210 bytes
Console transmitter 190 bytes
Error message module phase 1 1010 bytes
Error message module phase 2 2250 bytes
Error system action 180 bytes
Hexadecimal dump 1360 bytes
Report Option Module 1100 bytes
Dump File Transmitter 870 bytes
Dump file atrributes 2470 Dbytes
Dump control 2110 bytes
Dump parameter translate 310 Dbytes
Save Area Control Block printout 2330 Dbytes
Save Area chain validity checker 120 Dbytes
Dump trace 3360 bytes
Close 1740 bytes
Close (VSAM) 460 bytes
OPEN - consecutive unbuffered files 1250 bytes
OPEN - consecutive buffered files 1000 bytes
OPEN - consecutive buffered files (level 2) 870 bytes
OPEN - stream files 1030 Dbytes
OPEN - stream files (level 2) 1080 bytes
OPEN - consecutive buffered/stream files (level 3) 780 Dbytes
OPEN - indexed files (level 4) 740 bytes
OPEN - regional and indexed files 1130 bytes
OPEN - regional/indexed files (level 2) 760 bytes
Open (VSAM) 510 bytes
OPEN - regional indexed files (level 3) 550 bytes
Housekeeping Diagnostic message module 780 Dbytes
Storage Management Diagnostic message module 1580 bytes
Operation Exception checking, (no floating-point hardware) 130 bytes
Program ISA initialization 910 bytes
Program ISA initialization from caller 740 Dbytes
Regional (3) sequential unbuffered output transmitter 710 bytes
Regional (3) sequential buffered output transmitter 650 Dbytes
Regional (1) sequential unbuffered output transmitter 770 bytes
Regional (1) sequential buffered output transmitter 680 bytes
Regional(1l) sequential buffered input/update transmitter 860 bytes
Regional (3) sequential buffered input/update transmitter 860 bytes
Regional(3) sequential unbuffered input/update transmitter 1040 bytes
Regional (1) sequential unbuffered input/update transmitter 1020 bytes
Consecutive sequential unbuffered transmitter, U-format 1020 bytes
Consecutive sequential unbuffered transmitter, F-format 1030 bytes

Appendix A:
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IBMDRDY
IBMDRDZ
IBMDREF
IBMDREV
IBMDREX
IBMDREY
IBMDREZ
IBMDRJZ
IBMDRKZ
IBMDRLZ
IBMDRRR
IBMDRRT
IBMDRRU
IBMDRRV
IBMDRRW
IBMDRRX
IBMDRRY
IBMDRRZ
IBMDRVR
IBMDRVS
IBMDRVT
IBMDRVZ
IBMDSCT
IBMDSOF
IBMDSOU
IBMDSOV
IBMDSTU
IBMDSTV
| IBMFEFC
| IBMFERR
| IBMFESM
| IBMFESN
| IBMFKCS
| IBMFKMR
| IBMFKPT
| IBMFKTB
| IBMFKTC
| IBMFKTR
| IBMFPCC
| IBMFPGD
| IBMFPGR
| IBMFPIR
| IBMFPMR
| IBMFSTV

Regional (3) direct transmitter
Regional (1) direct transmitter
ENDFILE module

Error Module for VSAM files
Error handler for indexed files

Error handler for regional and unbuffered consecutive files

Error handler for buffered consecutive files

Indexed sequential input/update transmitter

Indexed direct input/update transmitter

Indexed sequential output transmitter

Consecutive buffered exit module

Consecutive sequential buffered OMR transmitter, F-format
Cconsecutive sequential buffered associate files, U-format
Consecutive sequential buffered associate files, V-format
Consecutive sequential buffered associate files, F-format
Consecutive sequential buffered transmitter, U-format
Consecutive sequential buffered transmitter, V-format
Consecutive sequential buffered transmitter, F-format
KSDS Direct Transmitter

KSDS Sequential Input/Update Transmitter

KSDS Sequential Output Transmitter

ESDS Transmitter

Conversion condition interface

Stream output transmitter, F-format

Stream output transmitter, U-format

Stream output transmitter, V-format

Stream print transmitter, U-format

Stream print transmitter, V-format

Print count tables

Error handler

Error message routine 1

Error message routine 2

Print CICS control blocks

Invoke dump modules and transmit output

Convert options parameter into flags

Print PL/I blocks for PLIDUMP under CICS

Detect errors in DSA chain

Print trace part of PLIDUMP under CICS

CICS nucleus director

Get storage with report

Get storage

Initialization/termination routine

Print report table

Stream output transmitter

120 Licensed Material - Property of IBM

950
850
170
730
580
690
490
1410
960
660
300
400
360
380
620
520
620
620
1380
1820

970

1470
470
210
170
210
410
430
100
100
100
100

1220

1900
460

3100
350

4550
100
100
100
100
100
100

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

Name Function
IBMBXCH Chains a specified element to a specified element.
| IBMBXCIC Describes CICS appendage
IBMBXDBG Debugging macro instruction (see appendix C).
IBMBXDBL Debugging macro instruction (see appendix C).
IBMBXDBM Debugging macro instruction (see appendix C).
IBMBXDC Dechains a specified element.
IBMBXDD Provides a DSECT map of a data element descriptor (DED).
IBMDXDM Provides a description of the options for the dump modules

and a description of the dump control routine's Dynamic
Storage Area (DSA).

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

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

IBMBXER 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.

IBMBXET Generates the message text modules.
IBMBXEV Provides a DSECT map of an Event Variable (EV).
IBMBXFLT Provides DSECT maps of the headings for the flow statement

table and for the meanings of the bits in the tlag byte of
each statement number entry.

IBMBXFV Frees a Variable Data Area (VDA).

IBMDXGC Generates GOTO code that is copied into the TCA by IBMDPII.
IBMBXGV Gets a Variable Data Area (VDA) and returns its address.
IBMBXIC Initializes two adjacent chain fields to zero for use by

macros IBMBXCH and IBMBXDC.

IBMBXIN Performs the initialization functions required by a library
module.
IBMBXIOS Provides a DSECT map of the Request Control Block and the

parameter list for record I/0O statements.

Licensed Material - Property of IBM Appendix B: List of Library Macro Instructions 121



Order No.

IBMBXKY

IBMBXLB

IBMBXML
| IBMBXPL
}IBMBXPLC
IBMBXRFC

IBMBXRKM
IBMBXRRI
IBMBXRRT
IBMBXRT

IBMBXRWS

IBMBXSIO

IBMBXSY

IBMBXTAB
IBMBXVKD
IBMBXVRD
IBMBXWT

IBMDXCOM
IBMDXDGT

IBMDXDTF

IBMDXFCB
IBMDXNVB
IBMDXOSA

IBMDXTA

| IBMFXDM

LY33-6012-1, Revised October 1976 by TNL LN33-6180

Checks the key given in the KEYFROM or KEY option for
regional files and converts it into the "search address"
for the record. For Regional(3) files the macro also moves
the key 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.
Describes PLISTART parameter list.

Describes initialization plist for CICS

Performs updating of region number for Regional files.

Performs KEYTO processing for Regional files or moves key
from KEYFROM variable to buffer area.

Provides a record checking table for reference in library
modules.

Generates code to set up the registers for record ckecking
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 a DSECT map of the Stream I/O Control Block
(SIOCB).

Provides a DSECT map of the Symbol Table.

Provides a DSECT map of the tab table.

Provides a DSECT map of theery Descriptor.

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

Provides a DSECT map of the DOS communications region.
Debugging macro instruction (see appendix C).

Provides a DSECT map of the Define The File Block (DTF) for
indexed files.

Provides a DSECT map of the File Control Block (FCB).
Provides a DSECT map of the DOS Environment Block.
Defines a DSECT for Open/Close workspace.

Provides a DSECT map of the implementation defined
appendage of the Task Communications Area (TCA).

Provides a description of the options for the CICS dump
modules and a description of the dump control's Dynamic
Storage Area (DSA).
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APPENDIX C: REACTIVATION OF DEBUGGING MACRO INSTRUCTIONS

The program listings of many library modules contain debugging racrc
instructions which were used during the develorment of the libkrary. 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 wacro 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 instructicn
IBMBEXDBM, which is included once in every library module. When the
instruction is excuted it causes the 5th, 6th and 7th letters of the
module name to be entered in a push-down stack, thereby prcviding
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 lakel of the form DBXYZnn, where X, ¥, and
Z are the 5th, 6th, and 7th characters of the module name, and nn is
a numeric value unique to the particular arpearance of the macro
instruction. When the macro instruction is executed, it stores this
label in a trace table. oOptionally, the contents of specified
registers can ke stored in the trace table following the generated
label.

3. Bit_Setting: This facility is provided by macro instructicn
IBMBXDBG as an alternative tc 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 contrcl has passed
through the section of code containing the macro instructicn.

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

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

[NIL|,

IBMBXDBL LEVEL=|BIT|, REG1l=n, REG2=m, TYPE=CHANGE, PHASE=|DEV |
|LAB|, | RELEASE |
| REG |

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

LEVEI=NIL causes macro instruction IBMBXDBG to generate no executable
instructions.
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LEVEL=BIT selects the bit-setting facility provided by macrc instruction
IBMBXDBG.

LEVEL=LAB selects the label trace facility provided by macrc instruction
IBMBXDBG.

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

If an IBMBXDBL macro instruction agpears more than once in a likrary
module, 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 macro instructions

In order to reactivate the library dekugqging facilities you will require
a source module for each module that you wish to reactivate, scurce
modules for modules IBMDPIR (PL/I resident 1likrary) and IBMDPII (PL/I
transient library), and a library macro library.

The source modules must be modified as follows:

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

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

The mcdified modules must now be reassembled and link-edited cnto the
appropriate system library. The fcllowing methods are suggested.

For mocdules of the PL/I resident likrary, reassemble the module and
catalog it onto the relocatable library with a new, unique, name.
Specify the new name on an INCLUDE statement in the link edit step of
your PL/I test program; since the entry point names of the wodified
module are unchanged, references to them will be resolved to the
modified module rather than to the unmodified module.

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

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

Recovering the debuggqing informaticn

The information in the BUGTAB is recoverable only in a dump. Your test
program must 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 TCaA.



Module trace information is located at the start of the BUGTAB. Each
module name in the trace table is rrefixed by a numker ketween 1 and 12.
Modules 1 through 6 are at the start of the BUGTAE; modules 7 through 12
are immediately before the start of the BUGTAB. Module 1 is always the
most recently entered module.

If LEVEL=LAB or LEVEL=REG has been coded on an IBMBXLCBL 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
characters of 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 label can be found by examining the program
listing of the reassembled module.

If LEVEL=REG has been coded, each label in the BUGTAR is followed ky a
dump of the contents of the registers specified in the REGl1 and REG2
operands.

If LEVEL=BIT has been 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 ky a note in the macro expansion. A
typical note appears as:

SET BIT 2 IN BYTE 0 OF FIELD BZJDS OFFSET HEX 136 FROM BIT-TAB

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

This part contains flowcharts of all the DOS transient lihbrary modules
that contain executable instructions. Chart references are formed

from the last four letters of the module name; for example, the
flowchart for module IBMDKTB is on chart DKTB. The charts are arranged
in alphabetical order.
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R RRCTHEEkRREREE
* *

* SET BLANK IN

*
M CARRIAGE L AT

: CONTROL BYTE :
Rk khk kR kR kR Rk

KNMXNT

Ll .Y ibd b dhhdd
*ENTRY TO PRINT *
CUT A LINE :

FEEREREE R R RS

*
*

FhkkRD 2k kkkk Rk k%
* *
*SAVE REGISTERS*
*FIND A(IEMDKMRS*
* DSA *
*

*
*kk kR bk Rk kR kR ok kK

o* *,
NO .#ANY SPECIAL*. LINE
SEACING *

- R Pt

* WANTELD ? .*
* *

*, %
* PAGE

FhERADhbRRFRR KRR
* *
# GSET CONE IN
* CARRIAGE

: CONTRCL BYTE

Ahkkkk kb hkhkkkkknk

L XX XY

1<

AhRRRCIRd Rk k ke hk
* *

* SET ZERC_IN
>% CARRIAGE
: CCNTROL EYTE

kb kb kb hkrrk

LR X X 3

P PR R T Y
* *
* FIND THE *
*ADCRESS OF THE *
* DTF *

* *
*hkkbkkERr Rk rkREREK

I FETITT T T RY

* *
*PUT' LINE OUT
* *

ek kkkEREEkbkEkE

FERERG2RERREREAENR
* *
+ CLEAR BUFFER +
+ FOR NEXT USE, *
«ZERO FLAG BYTE :

*
skkbkkbhrbkr kb kR

*Ekk ke kk kb khhok
*

*
RESTCRE THE *
REGISTERS :
*

*

XXX

dkkkkkk ke kE bk kK

kRdRJOrkEREEEKE
* RETURN TO _ *
*CALLING MOLULE %
LSS SIS 223

Chart DKMR. Dump control mocule
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KNROO

*REAACKERRE R KK
*ENTRY TC PRINT *
: FIRST LINE :

dkokkkok ok ok ko k

FREREPShARERRERE S
* *
* CPEN CTF *
:REICCATE ADCCNS:

* *
LR RS RS S22 2]

FERKRCORRERR R R AR
* *
* INITIALISE *
*POINTERS & FLAG*
* BYTE *

*
EEREE AR R R E R

ARERADSHR AR R AR AR
*KMXNT *
I e T )
* CALL *
: TRANSMITTER :

dkkkk bk kb Rk k¥

HEXAES R AR RFRER S
*RETURN TC MAIN *
: SECTICN :

khkhkt Ak kR b kk %
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KMDOO
SRR TRRER R R RSN
* E

NTRY T *
* INTERRUPT *
* HANDLER *

T T L]
kR ERDIRRER R R R kR
* *
* FIND DSA OF *
* IBMDKMR *
* *
* *
kb kkkhhkk kb kkkkk

¥, ¥, ¥, ¥,
c1 *. c2 *, Cc3 *. [} *, SRECSIERRRERR RN
o *, % *, o *, o * *.

o WAS *, NO .* HAS THE #*, NC ¥ IS *, NO ¥ Is *, YES * ISSUE DUMF *
* ,INTERRUPT IN .#%-e—e———e >%, *ID* EEN P >% _ INTERRUPT IN ,*¥ecee—e—e——e >% INTERRUPT IN ,#%ceccmee—ae > MACRO

*, KPT ? .* ‘..PRINTED‘.‘l *, IBMDKMR‘.* *.'IBMDKDD‘.* *

TR Tk, L ‘. e “e, % PR RR R RE A
* YES * YES * YES * NO
kkkkkD hkk bRk kk ek DIk ek E R bRk R RS 0o R A2 R 2R 22
* * * * * *
* PLACE DEFAULT * *SET ADDRESS CF #* * SET THE 'HB' *
*FLAGS_IN OPTION#* ———— * END CODE INTC * * OQFTIONS ON *
* BYTES * * PSW * * *
* * * * * *
LIS RSS2 22 *kkkdrebkkrknbkkk LI 22 E RSS2 S22 RS
v
FERRETRRRR AR AR R HERRKELERRRERE RS
* * * *
*MOVE REGISTERS * * MOVE REGISTER #
* FROM DSA INTO * * 14 FROM DsA =
: PSW : : INTOC PSW :
skkkktkehe bbbkt k EEEREEFRXRERRETRE
<
SRERRP I ERRR R R R SrEERELEERRRURERE
* SET ADDRESS # ¥ * *
+ AFTER 'ID’ * ’ *MOVE REGISTERS *
* PRINTING INTO * * FROM DSA INTO *
* PSW * PSW *
* * M *
*rkhkEkkkkkkk kbR ke bR be Rkt kkS
P s
FEERGTRERERERES

* RETURN TO THE *
: SYSTEM *

LR RS T2 2 d

Chart DKMR. Dump control module (part 3 of 3)
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Al ESTABLISH
ENTRY ADDRESSABILITY

e A2

2 DOES
TWA EXIST
?

NO TWA _1

c2

PRINT TWA
HEADING

D2

PRINT TWA IN
HEXADECIMAL

7
E2 Any

TIOA TO
PRINT?

E3

RETURN

F2

PRINT HEADING

G2

<:::1iliijRENT NO

YES

p—— H2

PRINT ‘(CURRENT)"

r——JZ

PRINT TIOA IN HEX

—— K2

PICK UP NEXT
TIOA IN CHAIN

|Chart FKCS. Print CICS control blocks
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Order No. LY33-6012-1, Added

October 1976 by TNL LN33-6180

IBMFKMR A2 A3 Koo KMPOO_
ENTRY FROM SonsyRucT DELETE ERROR OUTPUT
BOOTSTRAP B NG IBMFKCS TRAP TRANSMITTER
81 B3 J B4 y BS
82
GET DSA & UseR IDENT NO PRINT DUMP OBTAIN SAVE
ADDRESSABILITY ; FOOTING STORAGE REGISTERS
YES
¢ c2 c3 ca .
c5 7
INITIALISE STORE DATA NEW PAGE NO
DEFAULT T e ISSUE DEQ ABOUT NEEDED
FLAGS ERROR ?
YES
D1 D3 04 o5
SET ERROR
EXIT AND RESTORE NOTE PRINT
CICS PGM REGS ETC INTERRUPT HEADING
MASK
E2 E5
E1 E4 3
ANY E3° GO 70 PRINT
PARAMETER LOAD RETURN CONTINUE REQUIRED
Y IBMFKTC POINT LINE
YES
F1 F2 F5
IBMFKTC
LOAD - RESTORE
IBMFKPT v ousE REGISTERS
ANALYSIS
o1 2 3
IBMFKPT 3
8 DELETE G5
TRANSLATE LAST RETURN
PARAMETER MODULE
INTO FLAGS
H1 2
cics
DELETE BLOCKS
IBMFKPT WANTED?
5 2
OBTAIN
QUTPUT ILBOMAEKCS
BUFFER
K1 = K2
IBMFKCS
ISSUE
PRINT CICS
ENQ BLOCKS

|Chart FKMR. Dump control module - CICS
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wl
A2
TRANSLATE
ENTRY NUMBERS (1> 13)
INTO FLAG BYTES
B2 83
LOCATE BYTE IN
GET SAVE AREA & KMR'S SAVE AREA
ADDRESSABILITY FOR OPTION
FLAGS
c2 c3
CHANGE TERA START AT THE
TO INTERNAL BEGINNING OF
ERROR HANDLER STRING OF FLAG
ADDRESS BYTES
D2 D3~ D4
FIND LENGTH &
R s, sy
PARAMETER ‘TEST BIT ON BYTE
STRING
YES
E2 €3 E4
GET STORAGE & ‘AND‘ THIS BYTE
MOVE STRING AGAINST THE HEDATE THE
INTOIT OPTION BYTE
F2
SET POINTER TO
FIRST & LAST END OF THE
LETTERS IN THE STRING BEEN
STRING REACHED
YeS
G1 G2~ G4
REPLACE TWO YES RESTORE TERA
CHARS IN THE ARE NEXT 2 ADDRESS TO
STRING BY CODE A VALID PAIR ITS ORIGINAL
1> 4 ? VALUE
NO
H1 H2
UPDATE TH Ha
POINTER ON THE OO AL CHAR, e EREE WORK AREA,
STRING ON R ceBY RETURN TO KMR
PLACE >
52
UPDATE THE
POINTER 1
CHARACTER

| Chart FKPT.
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DKPTA

A2
OBTAIN SAVE
AREA

ANY OPTIONS NO

KPUOO

ANY USER ID

SPECIFIED

c2 <

OBTAIN ADDR OF
STRING OPTIONS

KPO50 4
D2
SET UP LOOP
VARIABLES
KP100
E2
SET START OF
TABLE IN
POINTER
KP150

THIS OPTION
SELECTED

G2

UPDATE TABLE
POINTER

YES

END OF TABLE

KP200

J2

SET/UNSET
COTRRESPONDING
BI

B4

OBTAIN ADDR OF
USER ID

ca

ENSURE USER 1D
NOT TOO LARGE

D4

SET USE
INTO BU

KP300 K2
v NO

Chart DKPT.
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Order No. LY33-6012-~1, Revised October 1976 by TNL IN33-A180

Al
‘ ENTRY ’

B1

GET SAVE AREA &
ADDRESSABILITY &
CHANGE PICA ADDRESS

KTESQ

A215 psa
ADDRESS AT
END OF
LOOP?

CHAIN BACK ONE
DSA

ci

CHANGE STXIT EXIT
ADDRESS, SAVE
OoLD

D1
ARE BLOCKS
NEEDED?

NO YES

E1
[ «taco

— E2

1S
THIS A
LIFO DSA

c2

D!
ISTHIS A
PL/I DSA?

KTDCO

YES

KTDSO0
A3
SAVE REGISTERS

C3 s
THERE A
DISJOINT VDA?

— D3
KTDEO

PRINT FIRST PART
OF THE DSA

r~— E3

KTDFO

PRINT THE HEADINGS

PRINT MINIMUM SIZE
SAVE AREA

PRINT THE VDA'S

l

ANY PROC FOUND?

PRINT THIS DSA

LOAD REGS & RETURN

PRINT HEADING

Ccs

BACK TO
PRECEDING SA

KTEAQ
— F —— F2
KTDAO L KTDDO
PRINT THE TCA IN PRINT LIBRARY
HEX WORK SPACE
KTDGO
PRINT
IMPLEMENTATION
APPENDAGE

KTECO A
F3 IS
THIS THE
DUMMY DSA

— G3

KTDSO

PRINT STATIC CSECTS

e H 1

FIND START OF DSA
CHAIN

KTA00

3
( ENTER }-—.

— J2 ————-1
FIND ADDRESS OF

KTEDO

H3 IS
THERE A
FLOW TABLE?

J3

TRANSMITTER

PRINT LINE

FIND A{BUFFER)

ANY STATIC?

ALREADY PRINTED

— G5

KTOSPT

PRINT STATIC

J5
—.‘ RETURN TO CALLER ’

|Chart DKTB.

148

Licensed Material - Property of IBM

Save area control block printout (part 1 of 3)



* A2 %-w
reee l
22" s, P T T T ITT)
. -,
NO .#* ARE TBERE ¢. * UPDATE NUMBER *
-—-O.QNY NUMBERS z.t ->: POINTER :
Te. e * *
*, . * e ERR SR bR R kR b S S
* YES
RESSAEQH S EE RS B4 e,
. * . * *.
* CALCULATE ENC ¢ *IS THERE A *. NO
* OF . BIE * #_BCD_FOR THIS .¥——— e
* USAGE * ENTRY ? .#
* . *, ¥
EEREFERFERSRS R RS *, .
* YES
KTYu0 o,
PERGECLAEEREESE %S FEERACIs RS04 4% c4 *
* * * . *,
* FIND NO. OF ¢ * *IN UNKNOWN' # NO .* ARE THERE *.
* BCD'S NEEDED # — INTO LINE S S *_ ENOUGH_BCD'S .*
* * - ., ? . "
* * - * ., o
ARSI EEEEIEER SRS EEERBRERREIREEEE S *, .
* YES
----------- >
KTY2 KTY75
EESBEDOFS LSRR LRI RS TR T2 Y
* * * *
* CALCULATE NO. * *PLACE BCD VALUE#*
* OF BCD'S - * IN LINE *
: AVAILAELE : : :
SEESERSERRRRERS N et R R SRR TR
KTY35 KTY?77
FEEEREQSEE SRR R RS *EREFEL NS sern s
- * - *
* SAVE ACTUAL § * * UPDATE ECD *
*REQUIRED VALUES#* * POINTER *
* * * »
* * * *
SEERFEFEEE IR0 SEEEAREECEREREEES
>
KTY85 KTY90
L i ddd VAAAL LI R 2 1] SESSEFYs sk bttt s SESESESESSES SIS E%
*KTAQO * * * *KTAQO
R S o ot T T + UPDATE BCD * LET T TR B 2T R 2N
*PRINT THE FLOW # * COUNT e »
*  EADING: ; : :FRINT THAT IINE:
CEEF RS ESE RSB EN EEEESB SR E AR E RS SRS R EERE R TS SRS
<.
KTY60 RTY45 . l
SEEEEG SR ER eSS G2 ., SERISCIHEEERERES *edSEC USRS Rt ER S *edeRCOEbbb e bbbt
» . o *, *KTAQQ * . I3 * *
* COUNT NUMBER * NO .* ARE THERE *. OFL otttk —bab— * REDUCE COUNT, * - .
* THAT ARE bR St +,ENOUGH_BCD'S ,*--=~-——=>% PRINT ONE BCD #e—e—em-—-~->*UPDATE POIN‘I‘Eh * *TURN OFF FLAGS *
: MISSING : L . ? . * * VALUE * : : : :
SEEEREERRBESEE RN ... .“ EEEFEEERR ISR SR b FEEEEBIFRES SR EES EEEFERFEEFEN RS RN
* YES
e
*02 *
* Hy *...
-
*h$
KTYS55 KTOC1 KTY95S ot
SESESH2EEER RSB E 5 *,
* . saesHUERREEER 4 o* .,
* FIND START OF * * RETURN TO YES .* ARE ALL *,
*NUMBER SECTION # -—D% CALLER D Sttt *, UMBERS .*
* . * PRINTED ?.%
* * SEEEEEEIRNEE GRS *, .
L T e 5, .
* NC
>
KTY65 o*.
J2 .,
. *,
+* ARE THERE *. NO
* _.ANY NUMBERS 2.#
., ..
., ¥
., .8
* YES
KTY66
SEEEIR2EEERSEE 4N
e
* PLACE NUMBER ¢ * .
* PAIR IN LINE #-—-oD>¢ AY ¢
* L] *
* * “*es
ESESESHEES SIS
Chart DKTB. Save area control block printout (part 2 of 3)
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RTD25
KTDOO %O'tthsttttttttt.
FEEERTHRBREERSS S
. TUR BYTE!
:SAVE REGISTERS : : AS ‘-—-->‘XNTO HEX PRINT '
ABEB RS RRNEES .'0‘
Tesensussserenios
KTDEO *¥s**R3 s PESESRSEEESE LRSS
SESRPEEERS RSN * Ld .
* *CALCULATE_A(END* + UPDATE ALL *
:SAVE REGISTERS :____-, * OF DSA) * : POINTERS :
TR e * . * .
LSS E LA E RN SEEFESER RSB RS
KTDO1 KTD60 .
LRI T Tk T T TTRE T c5 .,
* * SERECUESRIRR RS .. .,
* MOVE IN DSA * * RESTORE YES .*IS THIS THE#,
* HEADING * * REGISTBRS & #<e—a—cua- END_OF TH. o*
* . * « SECTION .*
* * L T P ] .
LA S T L T ., *
* NC
AesEEDIRNSSARRERE ps” e,
. . L * .,
*PUT TYPE OF DSA# +* IS IT END *. NO
: INTO HEADING : ‘.(.)F THIS LINE o $ome
* * N .0
P T I TP T . .
* YES
¥, KTC40
KTDCo SEERIE2SEbEE R eSS E3 ., l‘tttzb"tt.‘.!t‘ T SEMSSESKES SRR
EEREE IR kR bR 3 * .t .. *KTAOO *
+ FIND A(END CF # +* IS IT A YES ‘ LACE_PROC. ‘ L i it d
:SAVE REGISTERS :- ---—->: MINIMUM DSA) :- ‘.‘PROCEDURE 7 ‘-----——-)‘ IDENTIFIER IN ‘ ‘PRINT THIS LINE‘
Ty . * Tel ot .
EEEES R FREFRE SR E® o XSRS R RB Sk SREEESRREREE R RS
* NO
v
KTDDO KTDOS .
tt‘..FZ‘t‘lt‘t‘t! EEREEFISSESE 000N F5 .,
L R R *KTA00 * B ..
* * FIND A(END oF * P b et S ] NO .*_ IS NEXT “s,
*SAVE REGISTERS *-=co———- >% S) ‘—---) * PRINT THE * *.LINE THE SAME.*
- . * * HEADING * as 2.
KRS REEEE R . . * * N .
SEESSEFFETREE RS FERREB S S EENERES ., -
¢ YES
e >
KTDAQ KTDC3
FEERAG2FR BB SN E R RS EGIH “..‘..‘ FEEREGEE IR E R0 e 0
FEEEG I RREE SRR E - *KTAQQ *KTAQQ
* #FIND LENGTH OF * -t t_t-c-t B L L Pt PR
+SAVE REGISTERS *- > TCA . - $PRINT CONTENTS . * 'LINE SAME AS *
* * OF REG. SAVE ‘ A .
AEEEEERERREORRE * * i A .
EEESSEEFRE RS SE S ‘..““.“‘.‘..“ HEESEBELECE TR SRES
| S
e >
KTD10
KIDBO SereaE VR tanary LIRSy KL I T Y kﬂ:‘.‘?onnso-zuuun
.ttoﬂnt.oottto * *RTAQ0 . .
SFIND LENGTH OF b i ek e i g 4UPDATE POINTERSS
*SAVE REGISTERS #---==--->% IMP. APP, b Gamtme *PRINT HEADINGS * ALONG CORE ‘<-_
A . FOR HEX .
Tanssssssensiess . * .
tesaserrarssernas CEEBERERRRSERIT RS hesassnsseseenet
Cvmmmm e e aad
KTDFO KTD20 KTD50 o,
FHeseI2eesesernes BeereIIekeneeerey LT Y Js5° e,
O‘t“]].‘t.‘.“' . L d ¥ .,
‘FIND LENGTB OF ‘ VE ADDR. & ¢ * RE-ALIGN * NO .¢ IS IT END ¢,
LSAVE REGISTERS fommmmm>t . ---0 OFFSE:T INTO #<--~w—e--® POINTERS FOR #<-—--————#, OF SECTION .*
M . l A * LAST LINE + . ..
EEEE IR AT 2 2 2] * * . ., -
Taeerernessrnnnne Teesrsserraereses EIRIRERELEIIRTORS ..
seee * YES
.
¢ AS
* .
e
RiD '0.
%0 .+ 15 nEXT "v. vES
* LINB TBE SAHB.‘---
e, .
., e
.
Chart DKTB. Save area control block printout (part 3 of 3)
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|BMBKTBA
Al

ENTRY FROM
IBMBKTRA

B1

KTES5, A2

CHAIN BACK 1
DSA

GET
ADDRESSABILITY

B2

IS THIS
LOOP

ADDRESS IN
DSA

HAIN 2
C1 c2
CHANGE SPIE 1S THIS A
EXIT ADDR. TO
A (KTX00) LIFO DSA?
017
ARE BLOCKS NO
WANTED
YES
E1
KTA00
1S THIS A
PRINT THE PL/I DSA
HEADING
KTE10
F2
KTDAO KTDCO
GIVE TCA ADDR. PRINT MINIMUM
DSA

YES

KTG10
KTEBO

c3

HAS DSA GOT
SEPARATE
VDA'S

c4

YES

PRINT DSA &
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D3
KTDOO

PRINT OUT THE
DSA

KTEAO
E3

KTDDO: PRINT
THE LIB. WORK
SPACE
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G1
KTDBO

GIVE IMP. APP.
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DUMMY DSA

KTESO

G
NO/

|Chart FKTB.
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KTY60

COUNT NUMBER
THAT ARE
MISSING

ARE THERE

<:> NO

IS THERE A

BCD FOR THIS
ANY NUMBERS? ENTRY?
82
CALCULATE END
OF NO. TABLE
USAGE
KTY75 KTY40
c2 c3 c
FIND NO. OF PLACE BCD VALUE ARE THERE
BCD’S NEEDED IN LINE ENCUGH BCD'S?
NO
_—
Y KTY77
KTY25 02 D3 D4
S’QL&%L':TE NO. UPDATE BCD "IN UNKNOWN’
AVAILABLE POINTER INTO LINE
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E2 } E4
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|Chart FKTB.
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KTDEOQ

KTDCO
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E2

FIND A (END OF

KTDDO

KTDOO
A3

SAVE REGISTERS

B3

CALCULATE A (END
OF DSA )

KTDO1 |

c3

MOVE IN DSA
HEADING
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E4 E5
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KTDAO
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SAVE REGISTERS
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KTAQ0 KTX00
At A3
( ) ( ENTER FROM )
ENTRY SYSTEM
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SAVE RETURN SET UP
ADDRESS ADDRESSABILITY
c1 c3
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MOVE ASA
Sv?gACTER INTO IBMBKMR'S DSA

D1 D3
PRINT THE CHANGE CONTENTS
BUFFER OF PSW
E3
RETURN TO THE
SYSTEM
H1
RESTORE THE

RETURN REGISTER
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*
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Order No. LY33-6012-1, Added October 1976 by TNL LN33-6180
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Order No. L¥33-6012-1, Added October 1976 by TNL LN33-6180
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o, PA760 A
t#.ntJZtt‘tttt‘t‘ t.ttta]t#t‘t‘tt" J4 'S J5 %,
% IF *, ¥ *,
* SET QP ERROPT ‘ "ADD FCB TO FILE' . *SYSPRINT IS*. N *,
*AND EOFADDR IN #eeeweeee- >* CHAIN #--------)t FILE SUITABLE. ———————— >% . PRINT . *
* DTF * * DIAG . g
* * * *. Kt *, ¥
ERFEEEREEFEREER KN l‘V‘..'t“..““‘ *, % *, .x
Y Y

Chart DOPS. Open (Stream files)
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ERBERKUBEERERE T 42

CEEBRKSEIERREETRE
* * *
*SET A(XMITTER) *
* IN DFB

*CALL XMITTER TO:

[ # INIT FIRST
* . BUFFER

* * * *
LR R IR TSI 22 Y EEZ SRR 22 S22 2 22 ]
L2 1]

—>%
* HS *
* *
xR %



EEEERAT AR AR RE RS
* *
Y * SET BUFOFF IN #
-------- >* DTF *

*

* *
KEREXXEEERRRERER RN

A2 >,
RS INES I T L) . * *
* FROM ROOT IN * o
* PHASE 1 (OPS) *eemm—eeo >*. ASCII ¥
* * *, .
P T P T *, .*
*, L%
*N
<
PAOUO ¥,
*,
o* *.
N .
................. *, OUTPUT o
N o
 .*
*
ek
* *
* C1 *
* >
Pl
PAO60 ¥,
EXERRCLEXTRRRREER cz ‘.
* *

*SET BLKSIZ AND *
* RECSIZ IN FCB :—
*

LKSIZ AND *,

* *
EXEREBEFRERER AR R *,

PAUBO PAO90
FEERSD] FERRFERREE R READ2HRR R R R R RN
* * * *
* SET TITLE IN * * CALCULATE *
* DTF_IF ittt ] >; BUFFER SPACE :
*

* SPECIFIED *
* *

*
FERFBEFAFRERRERE S EEEFRRKERER SR KRR R

ExEASE2S

*
* GET SPACE IF
: OCL DI

EESERE RS

LR R 2]

*
EXEEXERE R R ERER R R

.*
*, DTFDI
*

XS RAFJ R EREREREE N
* DTFPR. MODIFY *
* IOAREA *
+ ADDRESSES FOR *
* CTLCHAR AND V *
* RMA' *
*

T
EEE AR ERRIEERE RS

Chart DOPT Open (Stream files)

Licensed Material

EEEEABIRRR R RRES
* *
Y * LOAD IBMBSTAB *
-------- >: IF NOT LOADED :

* *
EEERERRR R RN KRRk

1&‘##03*##*##“**
N * SET UP_ ERROR '
——>‘ CODE IN FCB *
*
*
t“t“*""‘*#'##
hxs
D% *
fKe ¥
‘QQ*

408
BRERAFIREEERRRRES
* *

*SET NEXT PHASE *
—>%* =" 0PU *

* *
e T P L T
rkH
—>* *
* K4 ‘
‘ttt

PA100
tt‘#tG3*t‘tt‘tttt

‘LENGTHS IN DTF ‘
t“tt“#tt.tttt*t

PA120
SRR IR RSN

* *
Y * SET BUFFER *
-------- >* ADDRESSES AND *
*LENGTHS IN DTF :

EEEEEREE R R AR

ERERTIE R ERR R RR

* *
*# SET BUFFER  *
-->* ADDRESSES AND *
*LENGTHS IN DTF *

EEREXEBEEERERERE S

- level 2

Property of IBM

EEEKRDBURRSRER IR A
* *

SET PAGESIZE *

* *
AREEEERRRARE AR NF

EEEBRGUR R E Rk Rk kE
* *

*SAVE OFFSET OF *
________ >*EQOFADDR SLOT IN¥-——
* DTF *

LR LA S22 S22

e e T

* *
*SAVE OFFSET OF *
———————— >*EOFADDR SLOT I[N"r

‘
SRR RN AR R AR

ANDLINESIZE : ______

PA4OO v
RERERTUER AR R E
*

* ISSUE OPEN
--->: MACRO

*
*
*
*
*

*
LA RS Rl S22 LR L 2]

*hE®

*
!

\%
A

PA4OUY 3

FERRKUS SRS

*RETURN TO ROOT *
:SEGMENT IN OPS :

SEERBREERENE RS

Part 2:

FEERADASKEER KRR RE N
*

*
* SET UP ERROR *
CODE IN FCB

e

* *
ook koo ok ko ok ok ok ok
* *

* K4 *
* *
kK

¥

B5 %,

¥ *,
.* YALID

>%.PAGESIZE AND
+.LINESIZE .*

*, *
*

*.

e

.o *hkk
*N

-

*

(S

*
*EEE

KEERKCSERRESRE RS
* *
*SET ERROR CODE *
: IN FCB :

* *
R RERRER KRR RNk

Flowcharts 159
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Open

I RS T P
* FROM ROQOT IN *
*PHASE 1 (OPP OR*-w—————-
* OP: *

EXRFERRERTREREK

300 ..
*,

.x *.
>*! DTFSD *
s, o
*, Lk
0
HEEXEPOEFXREXERESR

SET BUFFER  *

ADDRESSES AND
LENGTHS -IN

LR X

*
*
*
*
*
*

AREEEEEERERERRER

AERESCOEFIRTERRRKE
*SAVE OFFSETS OF%*

* ERROPT AND *
* EOFADDR SLOTS *
* IN DTF *

*

»
EEREFEEREEEERREES

FEREAD2 kR e R AR R RS
* *

*SET DISPOSITION*
: OPTION IN DTF :

* *
EEFEXERERFFRERE KR

50
SEFERDJRRERRE KRR
* SET BUFFER *
* ADDRESSES AND *
>* LENGTHS IN *
* DTFSD *
*
*

*
EE R LSS L RS 22 )

ERBREBIRAREAR R
* *
*#SAVE ERROPT AND*
*EQFADDR OFFSETS*
: IN DTF :

REEREFFRFERERREE KR

EERFRCIRFF SRR AR R
*CALCULATE NO OF*

* BLOCKS_PER *
*TRACK AND STORE*
* IN DTF :

*
AREEKEERKERER B S K

<
PA40OO
FEEEAE2R KK SRRER AR
* *
* ISSUE OPEN *
* MACRO *
* *
* *

EEFXEEREEREXEREEHE

EEREREF 2R RREERRKE

*
* SET 'NO MORE
* PHASES'

EXE XX

*
FEFEFERERESRAREE

EREFCLERRFASREE
*RETURN TO ROOT *
* IN OPP OR OPS

EEREEEREE R RARRK

*
*

(Consecutive buffered and stream files) -
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Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

Al
‘ FROM IBMBOPA ’

81

GET HEAD OF COMP

GET NON-LIFO FOR

CODE PLIST FCB + ACB
PEOOE —— C2
cl
ANY MORE BUILD PLIST FOR
FILES GENCB
PE150
—— D2
GENCB
CREATE ACB
£2

RETURN TO IBMBOPA

|Chart DOPV/DOPE.

e G2
SHOWCB

ISSUE OPEN MACRO

F2 ANY
ERRORS FOUND
BY VSAM

YES

NO
ES

GET DATA SET PARMS
FROM ACB

H2

KEYLEN RKP
LRECL MATCH
ENV VALUES

NO

K2 INIT
LOAD AND
NOT SEQ
OQUTPUT

Open (VSAM)

PE212
. A3
TESTCB

FIND DATA SET
ORGANISATION (KSDS
OR ESDS)

A4
A (FCB) TO PSEUDO-
REG AND TO FILE
CHAIN

B3ATTI‘NBS
VALID FOR
ORG.

TOTAL+ESDS

PE225
D3

BUFFERED

POINT TO LAST
RECORD

— D4

NO

CALC DUMMY
BUFFER SIZE
€4 PE950
ES
SHOWCB
CALC SIZE OF
KEYSAVE AREA GET VSAM ERROR
CODE

PE229
— X}

GET NON-LIFO FOR
I0CB+RPL (AND
POSS DUM BUFF AND
KEY)

PES00

e F4

SET UNDEF CODE IN
INT.PLIST

F5

CONVERT VSAM CODE
TO UNDEF CODE

r— G3
SET A(RPL} ETC. IN
10C8

PE2305
—— H3

SET UP SKELETON
MODCB PLIST FRO
XMITTER

PE231

— J3

GENCB

CREATE RPL

SET UP XMITTER
NAME AND LOAD
T

Licensed Material - Property of IBM

T

PE980
G4
ACB OPEN

ISSUE CLOSE MACRO

10CB SPACE GOT

pomae  H5

FREE IOCB+RPL

SPACE

——

FCB SPACE GOT?

— J5 _———T

| FREE FCB + ACB SPACE

Note: G2 to J3 inclusive is DOPE

Part 2:

Flowcharts
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PA367

A2
o FE
SET BUFFER
opg HOOTN ADDRESSES AND
LENGTHS IN DTF
PA379
3 83
B2
OUTPUT SET UP DEVICE

OR DIRECT

CONSTANTS IN
UPDATE OTF

NO

PA390

c2

SET KEYLEN-1
AND KEYLOC-1 IN
FCB

PA400

D2
ISSUE OPEN
MACRO

PA404

E2

E3
SET '‘NO MORE ( RETURN TO ROOT )
PHASES' |NEOgX

Chart DOPW. Open (Indexed files) -~ level U4

162 Licensed material - Property of IBM



PALOC PARET ... PARET1
L adbdd: YAAAL AL LA A L] ., SESESPUPCEEIEIESDS
$e8Op1 000000000 . . . .
. ¢ SET UP RETURN ¢ Y *LOAD NEXT PHASE®
* PROM IBMDOCL #---——-—- >®* ADDR TO ROOT ¢ = (---*.PHASE TO CALL.*-——em-- >¢AND EXECUTE IT ¢
* L . SEGMENT . A * .
2985800808000 8 ¢ L4 . l * .
$80900080208000 00 S865068850000080
. L I T
ssee
PASTA .
B2 .. ssssspIseessssess
.. ., . .
.* .Y * MAKF UP OPEN *
*.IMPLICIT OPEN.®-ee—u——— > PLIST .
., .. . .
.. . . .
., . 2088400800040 0008
*N
<
PAO20 .t .t
c2 .. Cc3 ..
. . I N *,
Y - FILE *. N < *ERROR FOUND®., Y
——-’.eLREADY OPEN..‘ -------- >‘.‘B¥ COMPILER .*
o0 ., . L
] . . N
* KS ¢
. *
s
¢
.,
D2 ..
. L
.* DTF *. N
*.COMPLETED BY .*
¢.COMPILER .*
e, e
PAOSO
$8820EDS0000 0000
. L
*INSERT TITLE IN*
. DTP 1P .
: SPECIFPIED :
2000000000000y
PAUOQO
S6008F 20004800400
.
* 1SSUE OPEN *
. MACRO .
. L
* .
P89S LLREROISITAIGESE
*ets sees
. . * *
* G2 * . .
. 2 —> * 65 -—>
808 *es
PAS00 B PA
G2 ., eseReGIsNREEINS $6808G54R88 048008
: : M . *IBVMBERRB .
.*ERROR FOUND*. N *LOAD XMITTER IP# S_S_S_b_t_s_s__32
*.BY PHASE 2 OR.#®--—————- >* NOT ALREADY * * RAISE *
.. 3 . LOADED : : UNDEFINEDFILE :
Tel el seseeessrseresens esssesesserrsseny
.y
l *oes eee
->e . > .
G5 * * KS &
. . * .
sy sees
. PA700 .. PA704
H3 . HY s, SRS EHSINEE SRR
.* ., .. ., *
Y ¢ ISSUE SETFL *
., INDEXED B it > OUTPUT B et S s ): MACRO b
e, K el KN * .
L) s e s8000s0 00ttt
*N *N
. -l/¢
J3 ., Ju ., 5200 50008080600
. .. . .. .
.* REGIONAL * .t . * ISSUE SETL *
L QUTPIT *. SBEQUENTIAL > MACRO .
. .. .. . .
- .t .. .* * *
..t . . s080s000000 000080
.y N
b -

Chart DOPX.

Open (Regional and

Licensed Material - Property of

esersKIsssesrsony

. .
*WRITE RZERC ON ¢
: ALL TRACKS 13

. .
sssee ssessees

Indexed files)

IBM

SEREPK TOEISOISIEDS PA\‘)GO
. POR Rg(;(]) L SEOEKS ¢SS 00000
¢DIRECT FILL ALL#* * .
———->¢ TRACKS WITH #—-—————__>¢ RETURN TO OCL *
* UMMY * A * *
L] . k 0500488500800
BO890500600085300 8 s0e
L)
* K5 ¢
. *
s
Part 2: Flowcharts
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sELIATSEEIIEISS
FROM RCOT IN
(3123 *

e

sesseesesessins

SEERA NI IEN OIS
* .
* SFT SLKsSIZ, *
*RECHIZ, KEYLEN,*
* KEYLOC IN FCH ‘:
.

L R T

.

B2 el

. .
LeRLKSTZ AND .
*IRECSIZ VALID
* .

PAOBO
38900 000000
.
4 SFT TITLE IN #
. DTF IF .
* SPECIFIEL *
. .
. .

L R T Y T Y

es30ef e
* CALCUL, *
* FUFFER SPACE *
*+ AND GET .
* OCL CIM NOT *
. .
s .

teeseesELERIRESE

tseesens

R T P P YY)
. .

¢ SET BUFFER »
*# ADCRESSES AND *
:LENG'[HS IN DTF :
teresesesIrIISES

S008I IR INNNY

*EAEBR e
S_S___t_S_s_s_"
+ SET NO OF 3

* BLOCKS/TRK IN :
»
SIS I20008

PALOD
R P LR TR T Y
. .
¢ 1SSUE OPEN *
. MACRO .
. *
. .
. .

sesssesstInIRLS

PAU

tas90| 380000
» .

*SET ERROR CODE *
> IN FCB
*

. 3
serenressesssenee

0

s0slijsesevaeses

PHASE-OPZ"*

1
.
*
* SET ' NEXT
*
.
.
*

*
Sre0NsENINIIRIGTY

PSS
sess0 0800000000 PALOY

. . *4%0J 1880000004

* SET 'NO MORE ¢ *RETURN TO ROOT *

. PHASES® : -------- > IN OPX *

.

. . s200s000000 00
ss04ss8000 0000000

Chart DOPY.
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PA3

HEEEAT XX EERRNRE
* FROM ROOT IN *
* OPX *

* *
EEEEF AR EREREREE

PA3

PA3

PA367

50 ¥,
A *, ‘*tt'AB.#t‘#t##‘*
o *, *
N *SET ERROR CODE *
* ,KEYLOC VALID -—->* IN FCB *
T, L *
. Lk Py
*yY
T
->%
» K2 *
* *
T
50D ¥
20 T, EHEEIBITROrTy
.* OFLTRACKS *. N *SET ERROR_CODE ‘
. ALID L Fee—————e S* IN FCB *
*. .* *
R EERRARRRARA SRR
*Y
[ ok
_>% *
* K2 *
* *
EE LS
51
FrasaCoskarrasany
*CALCULATE SPACE*
*FOR BUFFERS AND*
: WORK AREAS :
EERERARE R RN
ARERAD2EEBRERR RS
* *
* ADD SPACE FOR *
* INDEXAREA IF *
* SPEC *
*® *
REREREERAR AR
68 v
FREARELRS Rt RRE L
*
‘ GET_SPACE IF *
* OCL DID NOT +*
* *
* -
AERAERER R RRAEAR
LR IR VES L L L S L L
* *
* SET BUFFER *
* ADDRESSES AND *
:LENGTHS IN DTF :
EEEESREEEREEERERES
¥ PA379
L HrarrGIrrrraaRrex
PUT O Y SET UP DEVICE “
* DIRECT UPDATE ‘———————-): CONSTANTS IN :
'*, ,a' *
*, % “*‘*"“*“‘*"‘
*N
<

PA390

PAY

Chart DOPZ.
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EREEFH2RXIRRERERS
*

*
* SET KEYLEN-1 *
*AND KEYLOC-1 IN¥*
* FCB *

EEREREERRFRERRERE

00
LR EZINVES I LA )
* *
* ISSUE OPEN *
* MACRO *
* *
* *
FEEERATERRRRRR AR
TEFE

*
* K2 *

*o
R
04 v
eI LT ERT RS
* *
* SET 'NO MORE *
* PHASES'

* *
EEEREREFRE RN R SR

| TETSonp § §
* *

Open (Regional Indexed files) - level 3

L L T T
*RETURN TO ROOT *
IN OPX *

EXBREER RS RSN

Part 2:
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IBMDPEPA

sesep200csssene

.
ENTRY POINT

.
. .
.

sesesscrscssees

Y

ES

. ..
v.gO MAIN PROCz.‘

29090 C v00rsesnss
. .

¢ NO CORE |
¢ INTERRU

. G

.
es00sesesecesace

GOT .
PT IN ®
MAN .
.
.

ecesenessesreese
. .
MOVE IN *
® APPROPRIATE *
*MESSAGE NUMBER *

. .
ss0ecsvsssesessse

.

s00ssE 20000000000

J
LACE IN :
.

PI
* AN

D P
. ME!
s8000esssersrnee

LYY ST LT T TY
° .

* MOVE IN THE
: RELEVANT TEXT :

. .
sescenesrscssnsse

290G 00000000000

¢ PUT MESSAGE
ONTO OPERATOR'S
. CONSOLE .

sesssssvsevensan

..
RAM
+ MANAGEMENT
* - INTERRUPT. *

..

..
.

..
.®
N

<

PESO
®eessClocsvscence
. .
* GET LSA FOR @
: WORKING AREA <
.
. .
. »

sesesseessesees

LXLL L TR PY T LT TS
. .

O

*WORK OQUT RETURN®*
. CODE .
.

. .
“000svvsesseseney

®esesEUsescesrans
IBMDEDO

—t_e_s_e_0
OPEN
TRANSMITTER

ssessrsessesese

.
.
.
.

eesFussosseerens

* TRANSMIT NO ¢
MAIN PROC
MESSAGE

. .

ssssecscosene

ssseGusnensee

. .
¢ RETURN TO PIR ¢

.
8028000000080

sesiiivscessssrse
*PUT ZND LINE

> OF MESSAGE ONTO
. CONSOLE .

*ecescesscesses

PE150
s0ese]
SPDUMP
S o s v e_e_e_e_9
*DUMP PARTITION @
®IF DUMP OPTION ¢

» .
vesssesscosvroses

29evsnecese
°

PE200

sosex)cesvesnen . .

o RETURN TO Y L. Je. N
¢ PL/L°S CALLER $<---—---—] ANY CALLER? l¢-
eveessseesecene ‘e, K

.. .®

Chart DPEP.
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PE300
esesK3levecceses

°
....... .

CANCEL

9900000000000

Ilousekeeping diagnostic ressage moculce

Licensed Material - Property of IBM



Order No. LY¥33-6012-1, Added October 1976 by TNL LN33-6180

At
ENTRY VIA
CSA ADDRESS

B2
IBMFPIR

YES BRANCH
T0
PIR

SAVE
REGISTERS &
SET

EP. IND.

4
D17

STV
LOADED
?
NO

E1
DFHPC

LOADIT

F1

BRANCH TO
REQUIRED
STV E.P.

|chart FPCC. Routing module - CICS
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Order No. LY33-6012-1, Added October 1976 by TNL LN33-6180

IBMFPGDA Al

GET NON-LIFO

( STORAGE )

NON-LIFQ
STORAGE
ALLOCATED

OVERFLOW
FROM DUMMY
DSA?

CALLER
PROVIDED ISA?

YES

D2

1BMBPGDD Ad

IBMBPGDC _ s

( LIFQO STACK ) LIFO STA
OVERFLOW (VDA) C:,VERFLOL\J'E

PGO80 84
No_—~" SPACE IN

c3

SET NEW VALUE
FOR UNUSED ISA

FREEMAIN

PGO1S , )
IBMBPGDC
FREE ANY EMPTY
SEGMENTS

PG00 Y

FREE UNUSED
PART OF ISA

b3
IF CURRENT
EXTRA STORAGE —
UNUSED ISA GT .
MAX REPLACE MAX

L

CURRENT
SEGMENT

IN MAJOR
SEGMENT

€ €3 PG0e0 E4 I
UGH A S 1T THE DECHAIN THE Fe280
ENOUGH AREA 1S 1T TH
EXACT SIZE FREE AREA FREE CURRENT SEGMENT LARGE
IN ngimnm XACT S i3 ENOUGH
F5
YES ROOM IN
ADJUST LENGTH PREVIOUS
OF FREE AREA SEGMENT
PG170 I PG210
GETMAIN STORE CURRENT
BOS, EOS IN
GET STORAGE SSEILO »|  STORAGE
BUMP COUNT OF OBTAINED FOR
GETMAINS NEW SEGMENT
| ‘
" 2 e PG220 Hs
INCREASE AMOUNT
EQS = EQS — OUTSIDE ISA. IF UPDATE BOS, EOS SET RO = NEW
LENGTH TO BE GT MAX REPLACE TO ADDRESS NEW NAB
ALLOCATED MAX CURRENT SEGMENT
A
J5
N SETR1=
IN MAJOR NO ADDRESS OF BYTE
SEGMENT BEYOND CONTROL
WORDS OF
SEGMENT
YES
K1 K2 PG240
IF CURRENT K3 K5 =
SET NEW VALUE EXTRA STORAGE — RETURN
FOR UNUSED ISA UNUSED ISA GT RETURN
MAX REPLACE MAX

|Chart FPGD.

166.2

B85~

EMPTY
SEGMENTS
EXIST

ONE EMPTY
SEGMENT

D5
PG260

FREE CURRENT
SEGMENT

Licensed Material - Property of IBM
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Order No. LY33-6012-1, Added October 1976 by TNL LN33-6180

PG270

FREE CURRENT

FREE NON-LIFO
SEGMENT

STORAGE

81

COMPUTE LENGTH

STORAGE
AND UPDATE BOS,
EOS

BELONGS TO
ISA

AREA IS
CONTIGUOUS
WITH HIGHER
REE ARE

IBMBPGDB
A5

FREE NON-LIFO
STORAGE

PG290

AREA IS
CONTIGUOUS
WITH LOWER
REE ARE

F2

COMBINE LENGTHS
AND STORE IN
FREE AREA

PG320
83 84 85
BUMP COUNT OF PG270
RROM EREEMAINS T
HLL CHAIN OUTSIDE ISA FREE STORAGE
Cc3 ca
FREEMAIN Cch -
COMBINE LENGTHS FREE STORAGE TO RETURN
SUPERVISOR
D3
0o |
DECHAIN FREE RETURN
AREA
PG300 E4
ES
= YES EOS = EQS +
STORAGE
F3 Fa
STORE LENGTH OF ADD AREA TO
FREE AREA IN
FIRST WORD FREE AREA CHAIN

G2+
RETURN

Chart FPGD.
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Storage management (non-multitasking)

Ga

RETURN

- CICS (part 2 of 2)
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Order No. LY33-6012-1, Added October 1976 by TNL LN33-6180

IBMBPGRA
Al
GET NON-LIFO
STORAGE

PG015

B1
IBMBPGRC

FREE ANY EMPTY
SEGMENTS

A2

NON-LIFO
STORAGE
ALLOCATED

OVERFLOW
FROM DUMMY
DSA ?

1BMBPGRD IBMBPGRC
A3 A4
LIFO STACK SO sTACK
OVERFLOW (VDA) VERFLOW

QVERFLO!
{PROLOGUE)

PG020 -~

EMPTY
SEGMENTS
EXIST

PG080 C4
NO SPACE IN

D2
FREEMAIN

LARGE
ENQUGH AREA
IN FREE AREA

CHAIN

EOS = EOS -
LENGTH TO BE
ALLOCATED

FREE UNUSED
PART OF ISA

CURRENT
wMENT

MORE THAN
ONE EMPTY
SEGMENT

PG030
C5
PG260

FREE CURRENT
SEGMENT

IS CURRENT
SEGMENT LARGE
ENOUGH

ROOM IN
PREVIOUS
SEGMENT

NO

PG220

|[Chart FPGR.

166.4

HS

SET RO = NEW
NAB

PG00
E3 €4
PG260
IS 1T THE DECHAIN THE
EXACT SIZE FREE AREA FREE CURRENT
SEGMENT
F2
ADJUST LENGTH
OF FREE AREA
PG190 PG210
G2
GETMAIN STORE CURRENT
BOS, EOS IN
OBTAINED FOR
T
GET STORAGE NEW SEGMENT
UPDATE BOS, EOS
TO ADDRESS NEW
CURRENT SEGMENT
pc200 S
PGRA ENTRY 0
vES
K33
RETURN

Licensed Material - Property of IBM

J5
SET R1 =
ADDRESS OF BYTE
BEYOND %ONTROL

WORDS O
SEGMENT

PG240 Ks 3

RETURN

Storage management (non-multitasking) - CICS (part 1 of 2)



Order No. LY33-6012-1, Added October 1976 by TNL LN33-6180

PG260 PG270
Al
FREE CURRENT
SEGMENT

A2

FREE NON-LIFO
STORAGE

{BMBPGRB

A5

FREE NON-LIFO
STORAGE

PG320
B1 B3 B4 85
FREEMAIN PG270
LT B
U
] FREE STORAGE TO FREE STORAGE
E0S ISA CHAIN SUPERVISOR
@ ca
AREA IS vEs cs
SONTIGUOUS COMBINE LENGTHS RETURN RETURN
REE ARE
NO
D3
DECHAIN FREE
AREA
PG290 PG300 E4
£2 £5
AREA IS
CONTIGUOUS £0S = EOS = EOS +
LENGTH OF RETURN
W'JEELEXJEER A (STORAGE) SENGTH S
YES
PG310
F2 F3 Fa
COMBINE LENGTHS STORE LENGTH OF ADD AREA TO
AND STORE IN FREE AREA IN
FREE AREA FIRST WORD FREE AREA CHAIN
GZi G4
RETURN RETURN

|chart FPGR. Storage management (non-multitasking) - CICS (part 2 of 2)
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IBMDPESA
ELEE Y SEL SRS EEL LY
* *
:ENTRY FROM PIR :
AREFESERERRERRS

EEAREDLERERRR KR
*STXIT PC *
L e e
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200 Licensed Material - Property of IBM

WRITE
6eseeCSev0essecec
. .
* CHECK RECORD e
. LENGTH .
. .
. .
. .

®essceescasecee

see )50

*PUT CR) FOR *
PRIOF RECORD
. .

.o

|

CesF eee s ee s
ISSUE TRakNe

* MACRO IF 4G *
ROOM IN RUFFFP
. .

esesessesserenns

eceesysesseecsee
.

SET POINT! o

R TC .
* NEXT ReCORD
.

.
escssesenes ...

arerrgnareeaennon
. .

¢ MOVE VARIABYLE ¢

Y3 RETORD .
. -
. s
ascasrnensrecnine




RO000 J

ROG00 3,‘\
53
ATEME

> sTATERRENT
~. TYPE

NN

RR800
READ
4 RRED0 c2
\N 2
GET AND IGNORE
NORE OPTIO
° BECQRRFiGnoRE
RECORDS
NO
@; WRITE
D13 TN WHTE
D1 D5
p. CHECK RECORD
MAFRO (LOCATE} ERNEEH ccorn
MACRO (LOCATE] LENGTH
L /
/
€3
€3
CHECK RECORD
EE¥EXRecorD
LENGTH
F2 £3
F2 £3
CHECK RECORD MOVE RECORD TO
LENETRecorD YOB¥REEGRD TO
CENGTH VARIABLE
R500
Gt G2 RRS G3 [ G4
G1 G2 G3 G4
SET POINTER TO MOVE RECORD TO PUT MACRO SET POINTER TO
BEFRHRTER TO ¥OB¥REEORD TO BFORAERO NEXFSIRTBRR 0
RECORD VARIABLE {UPDATE) NEXT RECORD
L |
il
RRMOV
RRMOV H5
HS
— MOVE RECORD
MOVE RECORD
T 3
2 3
ERROR ROUTINE Eﬁ"é&;{ggg
ERROR ROUTINE G rIor

ERROR MODULE

Chart DRRZ. Consecutive sequential buffered F-format transmitter
Chart DRRZ.

Consecutive sequential buffered F-format transmitter

Licensed Material - Property of IBM Part 2: Flowcharts 201



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

IBMBRVIA
Al

A3

A2

WAIT
STATEMENT?

RELEASE EVENT
VARIABLE

A4 Now-
POSITIVE
IGNORE
ACTO

B2

10CB
AVAILABLE?

C3

CHECK &

EVENT OPTION? ACTIVATE EVENT

SET COUNT =n-1

ISSUE GET MACRO

NO f

D2

CONVERT KEY TO
BINARY IF
SPECIFIED

E2
UNLOCK
STATEMENT?

F2
WRITE OR

REWRITE? RECORD CHECKING

D4 ANY
MORE
BEFORE LAST
?

Fa
REWRITE
STATEMENT?

G2
DELETE
STATEMENT?

DELETE

H2 vaLiD
PRIOR READ FOR
SAME KEY?

H3 =

ISSUE GET MACRO

4
VALID

PRIOR READ

OR SAME KEY,

H4
DELETE
STATEMENT?

J2

ISSUE ERASE MACRO

A5
READ IGNORE

®

CHECK EMBEDDED
KEY IN RECORD
VARIABLE

J5

ISSUE PUT MACRO

|Chart DRVR. RRDS transmitter (part 1 of 2)

202 Licensed Material - Property of IBM



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

A2

1/0 TO
CHECK ?

82
ISSUE CHECK
MACRG
c2”
INTO READ INTO nNo
ORSET ?
SET
D1 D2
SET LENGTH SET POINTER TO
BYTES IF VAR
BYTESIE V) DUMMY BUFFER
NON-S/V

KEYTO
OPTION ?

F2
F3 F4

VARIABLE ANY ERRORS ? ERROR MODULE

G3
RETURN TO
CALLER

|Chart DRVR. RRDS transmitter (part 2 of 2)

Licensed Material - Property of IBM Part 2: Flowcharts 203



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

IBMBRVIA prmnme A3
Al WAIT VES RELEASE EVENT
STATEMENT? VARIABLE
IOCB AVAILABLE?
——— (3 —
CHECK &

EVENT OPTION? ACTIVATE EVENT

NO

D2

CHECK KEY LENGTH
IF SPECIFIED

€2

UNLOCK
STATEMENT?

YES

r— 3 —

F2

WRITE
OR REWRITE?

YES RECORD CHECKING

G2

DELETE
STATEMENT?

DELETE

H2

VALID PRIOR
READ FOR SAME
KEY?

ISSUE GET MACRO

A4 “NON>

POSITIVE
IGNORE
FACTOR

SET COUNT =n-1

c4

ISSUE GET MACRO

D4 ANy
MORE BEFORE
LAST?

YES

F4
REWRITE
STATEMENT?

G4
VALID PRIO
READ FOR SAME
KEY?

NO

H4
DELETE
STATEMENT?

J2

ISSUE'ERASE MACRQ,

NO

YES

—— H5

A5 y
READ IGNORE

D5 3

ISSUE GET MACRO

CHECK EMBEDDED
KEY IN RECORD
VARIABLE

J5

ISSUE PUT MACRO

|Chart DRVS. KSDS or PATH input/update/direct transmitter (part 1 of 2)

204 Licensed Material - Property of IBM



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

A2

/0 TO
CHECK ?

B2

ISSUE CHECK
MACRO
c2”
INTO READ INTO NO
OR SET ?
SET
D1 D2
SET LENGTH
BYTES IF VAR SET POINTER TO
CHAR/BIT & DUMMY BUFFER
NON-S/V

KEYTO
OPTION ?

F2

CONVERT KEY Fa

AND ASSIGN EXIT TO i/0
EYTO ERROR MODULE

VARIABLE

RETURN TO
CALLER

|Chart DRVS. KSDS or PATH input/update/direct transmitter (part 2 of 2)

Licensed Material - Property of IBM Part 2: Flowcharts 205



Order No. L¥33-6012-1, Revised October 1976 by TNL LN33-6180

IBMBRVGA
Al

WAIT
STATEMENT ?

ocB
AVAILABLE ?

A3

RELEASE EVENT
VARIABLE

B

c3 c4
L
ISSUE PUT CLOSE IN YES
BASED VARIABLE MACRO PROGRESS 7
D3
CHECK &
ACTIVATE EVENT
VARIABLE
£2
CHECK KEYFROM
LENGTH
F2” F3 F4
ATTEMPT TO
A TP INITIAL NO POSITION FOR
OPEN ? LOAD ? RESUME LOAD BY
- POINT (KGE)
YES
G2 G5
ANALYSE ERROR
EEE&EOUENCE oi’#%%ET NO f’é% SEQUENCE
ENCOUNTERED O

RECORD CHECKING

|Chart DRVT.

43

SET POINTER TO
DUMMY BUFFER
(IF NO ERRORS)

206 Licensed Material - Property of IBM

KSDS Sequential output transmitter

(part 1 of 2)



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-4180

A2

CHECK EMBE
KEY IN RECO
VARIABLE

B2 ~
ISSUE PUT
MACRO

Fo—

”~

-

1/0 TO
CHECK ?

E2

ISSUE CHECK
MACRO

F3

EXIT TO I/O
ERROR MODULE

NO

G2 =
RETURN TO
CALLER

Y

|Chart DRVT. KSDS Sequential output transmitter (part 2 of 2)

Licensed Material - Property of IBM

Part 2:

Flowcharts

207



Order No. LY33-6012-1, Revised October 1976 by TNL LN33-6180

IBMBRVAA
A1

A2

WAIT
STATEMENT?

e

A3

RELEASE EVENT
VARIABLE

10CB
AVAILABLE?

EVENT OPTION?

CHECK AND
ACTIVATE EVENT

B4

—

]

CZWRITE

OR LOCATE YES

STATEMENT?

D2 yaLiD
PRIOR READ
FOR REWRITE?

PRIOR LOCATE?

READ

F1
NON--+VE
IGNORE FACTOR

READ IGNORE?

SET COUNT = N—1

H1

ISSUE GET MACRO

J1ANY
MORE BEFORE

i —;—Z
ISSUE GET MACRO

F3

STATEMENT
TYPE?

D5
D4

ISSUE PUT MACRO

CLOSE IN PROGRESS?

REWRITE _J — G4 ———— G5
63
YES
FROM OPTION? RECORD CHECKING RECORD CHECKING
NO
—— H4
H3 HS
SET RECORD LENGTH
P “'°§E$$A° YES OUTPUT = LENGTH LOCATE
READ IN STATEMENT ?
0
Ja J5

LAST?

L

/I;-SUE PUT MACRO

SET POINTER TO
DUMMY BUFFER (IF
NO ERRORS)

|Chart DRVZ.

208

ESDS transmitter (part 1 of 2)

Licensed Material - Property of IBM

L5



Order No. LY33-6012-1, Revised October 1976 by TNI ILN33-6180

RV530 A2

1/0TO
CHECK ?

B2

ISSUE CHECK
MACRO

NO
OR SET ?
SET
RV615
D1 D2
SET LENGTH
BYTES IF VAR SET POINTER TO
CHAR/BIT & DUMMY BUFFER
NON-S/V
'
£1” RV700
KEYTO NO ANY ERRORS ?
TES
F1 RV710
GET RBA &
ASSIGN TO RETURN TO
KEYTO CALLER
VARIABLE

I
|Chart DRVZ. ESDS transmitter (part 2 of 2)

Licensed Material - Property of IBM

E4

EXITTO I/O
ERROR MODULE

Part 2:

Flowcharts

209



A2
IBMDSCTA

NO

110
CONVERSION

YES

$C010

c2

CHAIN BACK TO
SAVE AREA OF
ROUTINE WITH
RETRY POINT

$C020

D2

CHAIN BACK TO
SAVE AREA OF
COMPILED CODE

SCO30

E2

LOCATE SIOCB AND FCB
MOVE A (NAME) TO
ERROR CODE

F2

OUTPUT

NO

SC080

G2

SET ‘RESET NAB’ SENVE
CONVERSION CODE

gsSTAlN COMPILER ™  WITH TRANSMIT

IF NEEDED

SC050 H2 $C090 H3 SC095

H4
IBMBERRB

GET LENGTH OF IF ONSOURCE
SQURCE. GET A VARYING CHANGE
VDA FOR SOURCE TO FIXED

RAISE
CONVERSION

J2

J4 3

PUT A (VDA) IN
SSDD AND LOSC RETURN TO

CALLER

SC060

K2

COPY SOURCE
INTO VDA -

Chart DSCT. Conversion condition interface

210 Licensed Material -~ Property of IBM



IBMDSOF ok, 5€010 . IBMDSOFX

A2 *, SRRRKD JRRRRFERRRN S
I INEITT T TYIT S L * *, * o . CRRRRUERE PR NR
. * o * N *BLANK QUT REST # * EERﬁSTAEXIT *
:F FORMAT OUTPUT:-a---i-a>'.‘BUFFER FULL‘;* -------- >; CF BUFFER : : FROMLIOCS :
TY I It ‘e, K » R S I I I I LI
LI ERRRRAERRERRARRES
* ¥
l<,, i . I
50020 ¥, 1
B2 *, Sk REBURRREKR AR KA R
ok *, * [
SR LR * SET TRANSMIT *
~——#%, FIRST TIME .* *+ PFLAG IN FGE *
( *, i * *
*, % * *
R ERRARERRRRRRRERE
* N
EX T Yo 2 I TE TR T T 1
EARACUR R kR e RN

* PUT CURRENT * *
BUFFER *RETURN TO LIOCS#

FhERkhRER R A kEEE
*ehhkkEREbFERERE

32"u‘
V N .*¢TRANSMIT TO*.
—— BE RAISED

*, ¥
*

*

. .

*
* Y

LS PI IR IR AL T
*IBMBERRB *
Rk ko k- koo
* *
:RAISE TRANSMIT :

kkkkkkhkk ke k

SCou0
EAEARF 2R R R AR
*

*
* RESET FCB FOR *
: NEW BUFFER :

* *
LR AR LR SRR RS 2]

AEERG2ERRERRRE S
*

* RETURN *
* *
RS2 RS SIESS L R

Chart DSOF. Stream output F-format transmitter

Licensed Material - Property of IBM Part 2: Flowcharts 211



IBMSCUA *.

22" T,
LEEEFSEEEEE L L] . * *
* * . ¥ *_, Y
*U FORMAT OUTPUT*—w—————- >+ FIRST TIME [¥---y
* * . .
*kERk Rk kb k ok kkkk *, . *®
ok
+'N
v
LE.
p2" .

L *,
Y .*ANYTHING IN*,
[~--*., BUFFLR = .+

* *

. .
N

et
****‘CZ***#**#‘**

:INSERT 1 BLIANK :

* *
EkERRRRRRERRE R RN

50010
*RkD2kkk Rk Rk hkK

* PUT CURRENT *
BUFFER

FRkkkkkkk Rk kR kok®

LR
E2 *.

. ¥ *.
N .* TRANSMIT *,
r---t.‘ FLAG SET *.*

*
* Y

EEERRFD KRRk Rk
*IBNBLRRB *
Kk ke ke ke ko ke k

*
:RAISE TRANSMIT :
HREEREER KRR AR A

>1<

5C040
*:tttgzttttta*ttt

* RESET FCB_FOR *
* NEXT BUFFER :
*

* *
dkkkxkkkRk kR kR KKK

P VI LT TR
* *
* RETURN *
* *

LR E R R E RS S 2
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