





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Acquire Session (One Communications Line Was Active
before Acquire Operation)

System/36 J Host System

NOTIFY

+RSP
LOGON

+RSP

BIND
+RSP

STSN
+RSP

SDT
+RSP

$0590080-0
Figure A-5 (Part 2 of 7). SNUF Session Protocols

A-24
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Acquire Session (before Host System Starts the
Communications Line)

System/36 Host System

ACTPU
+RSP

ACTLU
+RSP

ACTLU
+RSP
LOGON

+RSP

BIND
+RSP

STSN
+RSP

SDT
+RSP

$0590081-0
Figure A-5 (Part 3 of 7). SNUF Session Protocols
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Evoke with Invite

System/36 Host System

FMD (BB, BC, EC, CD, RQE)
FMD (EB, BC, EC, RQD)
+RSP

S0590082-0
Figure A-6 (Part 4 of 7). SNUF Session Protocols

Release Operation

System/36 Host System-
RSHUTD
+RSP
UNBIND
+RSP
NOTIFY
+RSP

$0590083-0

Figure A-5 (Part 5 of 7). SNUF Session Protocols

A-26
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Abnormal End to a Session (via End-of-Session

Operation)
System/36 Host System
Term-Self
+RSP
UNBIND
+RSP
NOTIFY
+RSP
S0590084-1
Figure A-5 (Part 6 of 7). SNUF Session Protocols
Disable
System/36 Host System
REQDISCON
+RSP
DACTLU
+RSP
DACTLU
+RSP
DACTPU
+RSP
DISCONNECT

$0590085-0
Figure A-5 (Part 7 of 7). SNUF Session Protocols
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SNA 3270

Figure A-6 shows flow sequences for line activity
between a System/36 using SNA 3270 device

emulation and the host system. The sequences are
shown in logical order and emphasize the main host
system and System/36 commands that are issued. The

following operations are shown:

— Enable

— Session Initialization via System/36 Work Station

— Initialization by Host System

— Inbound Data
— Outbound Data

— Shut Down or Signal Command from Host System

— End of Session
— Disable Session

Enable

System/36

1 Host System

ENABLE Command

+RSP

+RSP

+RSP

ACTPU

ACTLU

ACTLU

Figure A-6 (Part 1 of 8)

A-28

. SNA 3270 Session Protocols

$0590071-0
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Session Initialization via System/36 Work Station

System/36 Host System
ES3270
(Sign on a work station)
NOTIFY
+RSP (NOTIFY)
LOGON
+RSP (LOGON)
BIND
+RSP (BIND)
SDT
+RSP (SDT)
$0590072-0
Figure A-6 (Part 2 of 8). SNA 3270 Session Protocols
Initialization by Host System ’
System/36 Host System
ES3270
(Sign on a work station)
SIMLOGON
NOTIFY
+RSP (NOTIFY)
BIND
+RSP (BIND)
SDT
+RSP (SDT)

505900730
Figure A-6 (Part 3 of 8). SNA 3270 Session Protocols
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Inbound Data—System/36 to Host System (LU-to-LU
Normal)

System/36 | Host System

PUT BC, BB, ER
PUT MC, ER

PUT EC, CD, DR
? +RSP (FMD)

Figure A-6 (Part 4 of 8). SNA 3270 Session Protocols

S0590075-0

Outbound Data—Host System to System/36 (LU-to-LU

Normal)
System/36 | Host System
BC, BB, EB, ER, DATA
EC, DR, DATA

$0590074-0

Figure A-6 (Part 5 of 8). SNA 3270 Session Protocols

A-30
This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



Shut Down or Signal Command from Host System
(Expedited Requests)

System/36 Host System

SHUTD
+RSP (SHUTDOWN)
PUT SHUTDOWN COMPLETE
+RSP (SHUTDOWN COMPLETE)

UNBIND
OR
SIGNAL
+RSP (SIGNAL)
$0590076-1
Figure A-6 (Part 6 of 8). SNA 3270 Session Protocols
End of Session (via Work Station Power Down)
System/36 | Host System

LOGOFF
TERM-SELF
+RSP (TERM-SELF)
UNBIND
NOTIFY

+RSP (UNBIND)
+RSP (NOTIFY)

$0590077-0

Figure A-6 (Part 7 of 8). SNA 3270 Session Protocols
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Disable Session

System/36 Host System
‘DISABLE’ Command
REQDISCONT
+RSP (REQDISCONT)
DACTLU
+RSP (DACTLU)
DACTLU
+RSP (DACTLU)
DACTPU
+RSP (DACTPU)
DISCONNECT

$0590078-0

Figure A-6 (Part 8 of 8). SNA 3270 Session Protocols
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SNA MSRJE

Figure A-7 shows the sequences generated when a
System/36 user starts an RJE session with the host
system (the MSRJE procedure command is entered at a
display station). The following operations are shown:
— Initialization

— System/36-Initiated Bracket Reader

— System/36-Initiated Bracket Console

— Host System-Initiated Bracket

— System/36 Request Direction Change

— Host System Request Direction Change

— Host-Detected Error

— Host System Interrupts Outbound Data

— System/36 Interrupts Inbound Data

— System/36-Initiated Termination Sequence

— Host System-Initiated Termination Sequence

Initialization
System/36 Host System
( ACTPU, RQD
+RSP
ACTLU, RQD
+RSP
LOGON, RQD
LOGON *RSP
Used BIND, RQD
+RSP (BIND)
SDT, RQD
+RSP (SDT)
OR
> ACTPU, RQD
+RSP
ACTLU, RQD
+RSP
hg?g;d ) BIND, RQD
+RSP (BIND)
SDT, RQD
+RSP (SDT)
L

S$0690062-0
Figure A-7 (Part 1 of 13). SNA MSRJE Session Protocols
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System/36-Initiated Bracket Reader

System/36 Host System

BB, OC, RQD, FMHDR
(BDS, READER)

+RSP
BC, RQE, DATA

MC, RQE, DATA

EC, RQD, DATA

+RSP
EB, OC, RQD, FMHDR
(EDS, READER)

+RSP

$0590100-0
Figure A-7 (Part 2 of 13). SNA MSRJE Session Protocols

System/36-Initiated Bracket Console (MSRJE Console
Enter Key)

System/36 Host System

BB, EB, BC, EC, RQD, FMHDR
(BEDS, CONSOLE), DATA

+RSP

$0580101-0

Figure A-7 (Part 3 of 13). SNA MSRJE Session Protocols

A-34
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Host System-Initiated Bracket (Host Sends Data to

System/36)
System/36 Host System
BID, RQD
+RSP
BB, BC, RQE, FMHDR
(BDS, PRINT), DATA
MC, RQE, DATA
EC, RQD, DATA
+RSP
EB, OC, RQD, FMHDR
(EDS, PRINT), DATA
+RSP
BB, OC, RQD, FMHDR
(BDS, PRINT), DATA
+RSP
BC, RQE, DATA
MC, RQE, DATA
EC, RQD, DATA
+RSP
EB, OC, FMHDR
(EDS, PRINT), DATA
+RSP ﬁ

$0590102-0

Figure A-7 (Part 4 of 13). SNA MSRJE Session Protocols

Appendix A: Data Communications Line Protocols A-35
This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



System/36 Requests Direction Change (System/36
Interrupts Outbound Data Flow to Send Console Data)

System/36 Host System
( BID, RQD
+RSP
BB, OC, RQD, FMHDR
+RSP (BDS, PRINT)
BC, RQE, DATA
Outbound SIGNAL, RQD
Data Set (MSRJE has input) MC. RQE. DATA
+RSP (SIGNAL)
EC, RQD, DATA
+RSP
OC, RQD, CD, FMHDR
(SDS, PRINT)
+RSP
Inbound
Console BC, EC, CD, RQD, FMHDR
(BEDS, CONSOLE), DATAp 414 Set
+RSP
BC, RQD, FMHDR
(RDS, PRINT)
+RSP
BC, RQE, DATA
Outbound
Data Set . _________l\A_C_'_RP_E;_DiA:r_A ____________
(continued)
EC, RQD, DATA
+RSP
EB, OC, RQD, FMHDR
\ +RSP (EDS, PRINT)

$0590103-0
Figure A-7 (Part 5 of 13). SNA MSRJE Session Protocols

A-36
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System/36 Requests Direction Change (System/36
Interrupts Outbound Data Flow to Send Reader Data)

System/36 Host System
( BB, OC, RQD, FMHDR
+RSP (BDS, PUNCH)
BC, RQE, DATA
MC, RQE, DATA
SIGNAL, RQD
Outbound (MSRJE has input) MC, RQE, DATA
Data Set 1
+RSP (SIGNAL)
EC, RQD, DATA
+RSP
CD, OC, RQD, FMHDR
\ (| *RSP (SDS, PUNCH)
0OC, RQD, FMHDR
Inbound (BDS READER) RSP
Reader
Data Set BC, RQE, DATA
MC, RQE, DATA
(continued)

Figure A-7 (Part 6 of 13). SNA MSRJE Session Protocols

This document contains restricted materials of IBM. LY21-0590-4
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System/36 Requests Direction Change (System/36
Interrupts Reader Data to Send Console Data)

System/36 Host System
(continued) (console has input) \
1
EC, RQD, DATA :
EC, RQD, DATA |
|
+RSP !
OC, RQD, FMHDR : (console
(SDS, READER) | data may
+RSP ;> interrupt
OC, RQD, FMHDR : reader if
Inbound (BEDS, CONSOLE), DATA +RSP | necessary)
Reader :
Data Set 0C, RQD, FMHDR !
(RDS, READER) +RSP :
]
BC, RQE, DATA = = e—— 3 )
MC, RQE, DATA
EC, RQD, DATA
+RSP
CD, OC, RQD, FMHDR
L (EDS, READER) +RSP
( OC, RQD, FMHDR
+RSP (RDS, PUNCH)
BC, RQE, DATA
Outbound MC, RQE, DATA
Data Set < ----------------------------------------------------------------
EC, RQD, DATA
+RSP
EB, OC, RQD, FMHDR
\ +RSP (EDS, PUNCH)

$05980105-0

Figure A-7 (Part 7 of 13). SNA MSRJE Session Protocols

A-38
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Host System Requests Direction Change (Host Interrupts
Reader Data to Send Console Data)

System/36 Host System
( BB, OC, RQD, FMHDR
(BDS, READER) +RSP
BC, RQE, DATA
MC, RQE, DATA
SIGNAL, RQD
Inbound MC, RQE, DATA
Data Set ! !
+RSP,(SIGNAL)
EC, RQD, DATA
+RSP
OC, RQD, CD
\ +RSP
N
BC, RQE, FMHDR
(BEDS, CONSOLE), DATA
Outbound
pataset | o — N A .
EC, RQD, CD, DATA
L +RSP
(| BC, RQE, DATA
MC, RQE, DATA
Inbound EC, RQD, DATA
Data Set
(continued) +RSP
EB, OC, RQD, FMHDR
(EDS, READER) +RSP
\

$0590106-0

Figure A-7 (Part 8 of 13). SNA MSRJE Session Protocols
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Host-Detected Error (Host Terminates Inbound Reader
Data)

System/36 Host System

BB, OC, RQD, FMHDR

(BDS, READER)
+RSP

BC, RQE, DATA

MC, RQE, DATA
-RSP

CANCEL or EC, RQD, DATA
+RSP (CANCEL)
EB, OC, RQD

or

EB, OC, FMHDR
(ADS, READER)

$0590107-0
Figure A-7 (Part 9 of 13). SNA MSRJE Session Protocols

A-40
This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



Host System Interrupts Outbound Data to Send Console

Output Data

Data Set 2
Default
Destination
Is Console

Data Set 1
(continued)

System/36 Host System

BB, OC, RQD, FMHDR
+RSP (BDS, PRINT), DATA

BC, RQE, DATA

MC, RQE, DATAR 14 Set 1

EC, RQD, DATA
+RSP

OC, RQD, FMDHR
+RSP (SDS, PRINT)

BC, RQE, DATA

MC, RQE, DATA

EC, RQD, DATA
+RSP

OC, RQD, FMHDR
+RSP (RDS, PRINT), DATA

BC, RQE, DATA

MC, RQE, DATA

EC, RQD, DATA
+RSP

EB, OC, FMHDR
+RSP (EDS, PRINT), DATA

Figure A-7 (Part 10 of 13). SNA MSRJE Session Protocols

This document contains restricted materials of IBM. LY21-0590-4
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System/36 Interrupted Inbound Data (System/36
Interrupts Reader Data to Send Console Data)

System/36 Host System
( BB, OC, RQD, FMHDR
(BDS, READER), DATA +RSP
BC, RQE, DATA
DataSet1 { | mc, RQD, DATA
EC, RQD, DATA
L +RSP
OC, RQD, FMHDR
(SDS, READER) +RSP
Console OC, RQE, FMHDR
Data Set (BEDS, CONSOLE), DATA +RSP
OC, RQE, FMHDR
> (RDS, READER) +RSP
BC, RQE, DATA
MC, RQE, DATA
Data Set 1 EC, RQD, DATA
(continued)
+RSP
EB, OC, RQD, FMHDR
(EDS, READER) +RSP
\

$0590109-0
Figure A-7 (Part 11 of 13). SNA MSRJE Session Protocols
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System/36 Initiated Termination Sequence (Generated
When System/36 Ends a Session with the Host
System—an END Statement Was Entered or a Configured
Delay Timer Elapsed)

System/36 Host System

RSHUTD, RQD
+RSP
DATA (OPTIONAL)
RSP (IF REQUIRED)
DATA (IF OPTIONAL)
RSP (IF REQUIRED)
CLEAR, RQD (OPTIONAL)
+RSP (IF REQUIRED)
UNBIND, RQD
+RSP

$0590110-0

Figure A-7 (Part 12 of 13). SNA MSRJE Session Protocols

Host System Initiated Termination Sequence (Generated
When Host System Ends an RJE Session with
System/36)

System/36 Host System

SHUTD, RQD
+RSP
DATA (OPTIONAL)

RSP (IF REQUIRED)

DATA (OPTIONAL)
RSP (IF REQUIRED)
SHUTC, RQD

+RSP

DATA (OPTIONAL)
RSP (IF REQUIRED)

CLEAR, RQD (OPTIONAL)
+RSP (IF REQUIRED)

UNBIND, RQD
+RSP

S0590111-0

Figure A-7 (Part 13 of 13). SNA MSRJE Session Protocols
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Remote Work Station

Figure A-8 shows the protocols for the following remote
work station operations:

Initialization

Termination

Put Data

Get Data

Initialization Sequence (Initiated When Operator Enters
Vary-On Command at System Console)

System/36 1 Remote Work Station Controller (5251-12)
XID
+RSP (XID)
SNRM Unnumbered
Acknowledgement (UA)
ACTLU,RQD
+RSP (ACTLU)
(Vary On Successful message)
BIND,RQD
+RSP (BIND)

S0590067-0

Figure A-8 (Part 1 of 4). Remote Work Station Data Communications Line Protocols
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Termination Sequence (Initiated When Operator Enters
Vary-Off Command at System Console)

System/36 Remote Work Station Controller (5251-12)
UNBIND,RQD
+RSP (UNBIND)
DACTLU,RQD

(Vary Off Successful message)

+RSP (DACTLU)

REQMS,RQD
+RSP (REQMS)
RECFMS,RQD
+RSP (RECFMS)
DISCONNECT Unnumbered

Acknowledgement (UA)

$0590068-0
Figure A-8 (Part 2 of 4). Remote Work Station Data Communications Line Protocols

Put Data Sequence (Data Is Sent to Remote Work Station;
Put Is Initiated When the TUB or PUB, Set Up for the
Put, Is Posted to the Remote Work Station Task)

System/36 | Remote Work Station Controller (6251-12)

(One Chain):

PUT,OIC,RQD
1 +RSP (PUT)

(Multiple Chains):

PUT,FOC,RQE
PUT,MOC,RQE :

PUT,MOC,RQE
PUT,LOC,RQD

+RSP (PUT)

$0590069-0
Figure A-8 (Part 3 of 4). Remote Work Station Data Communications Line Protocols
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Get Data Sequence (an Explicit READ Command Must
First be Sent; Get Is Initiated When TUB, Set Up for the
Get, Is Posted to the Remote Work Station Task)

System/36 | Remote Work Station Controller (5251-12)

(One Chain):

READ COMMAND
(OIC,RQE,CD) 1 DATA (OIC,RQE,CD)

(Multiple Chains):

READ COMMAND
(OIC,RQE,CD)

DATA (FOC,RQE)
DATA (MOC,RQE)

DATA. (MOC,RQE)
DATA (LOC,RQE,CD)

$0590070-0
Figure A-8 (Part 4 of 4). Remote Work Station Data Communications Line Protocols

A-46
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Finance

Figure A-9 shows the flow sequences generated when a
location is enabled to a 3601/4701 communications
controller to communicate with an operational diskette.
The controller has N logical work stations configured.
For this example, logical work stations 2 and 5 are
configured for auto-sign-on in the controller; the
remainder are not. The following operations are shown:
— Enable: Operational Diskette

— Enable: To 3601/4701 Communications Controller
— Disable: To 3601/4701 Communications Controller
— Sign-0On

— Sign-0n Response

— Enable: To 3694 Document Processor

— Disable: To 3694 Document Processor

Appendix A: Data Communications Line Protocols A-47
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Enable: Operational Diskette

System/36 | 360174701

ACTPU, RQD

+RSP (ACTPU)
ACTLU, RQD, DAF=X'02’

ACTLU, RQD, DAF=X"03’

ACTLU, RQD, DAF=X'N+1"
Where N = number of logical
work stations configured for
this location

+RSP, DAF=X'02" (ACTLU)

+RSP, DAF=X'03" (ACTLU)

+RSP, DAF=X'N+1" (ACTLU)
INIT-SELF, RQD, OAF=X'02
+RSP, DAF=X'02" (INIT-SELF)
BIND, RQD, DAF=X'02'
+RSP, DAF=X'02" (BIND)
SDT, RQD, DAF=X'02'
+RSP, DAF=X'02" (SDT)
INIT-SELF, RQD, OAF=X'05
+RSP, DAF=X'05" (INIT-SELF)
BIND, RQD, DAF=X'05
+RSP, DAF=X'05" (BIND)
SDT, RQD, DAF=X'05’
+RSP, DAF=X'05" (SDT)

AR R

$0690112-0
Figure A-9 (Part 1 of 8). Finance Data Communications Line Protocols
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Enable: To 3601/4701 Communications Controller with
System Monitor Specified

System/36 3601/4701

ACTPU, RQD

+RSP (ACTPU)
ACTLU, RQD, DAF=X01’

+RSP, DAF=X'01" (ACTLU)
BIND, RQD, DAF=X"01"

+RSP, OAF=X'01" (BIND)
SDT, RQD, DAF=X01"

+RSP, OAF=X"01" (SDT)

$S0590114-0
Figure A-9 (Part 2 of 8). Finance Data Communications Line Protocols

Disable: To 3601/4701 Communications Controller
Communicating with System Monitor Session

System/36 3601/4701

SHUTD, RQD, DAF=X'01"

+RSP, DAF=X'01" (SHUTD)

SHUTC, RQD, DAF=X'01"
+RSP, DAF=X'01" (SHUTC)

UNBIND, RQD, DAF=X'01"

+RSP, DAF=X'01" (UNBIND)
DACTLU, RQD, DAF=X"01"

+RSP, DAF=X'01" (DACTLU)
DACTPU, RQD

+RSP, (DACTPU)

$0590115-0
Figure A-9 (Part 3 of 8). Finance Data Communications Line Protocols
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Disable: To 3601/4701 Communications Controller
Controlling Teller Work Stations (in This Example, Two
Work Stations Are Configured and Operational)

System/36 | 3801/4701

SHUTD, RQD, DAF=X'02'

SHUTD, RQD, DAF=X"03"
+RSP, DAF=X'02" (SHUTD)
SHUTC, RQD, DAF=X'02’
+RSP, DAF=X'03" (SHUTD)

SHUTC, RQD, DAF=X'03"
+RSP, DAF=X'02' (SHUTC)

UNBIND, RQD, DAF=X'02'
+RSP, DAF=X'03" (SHUTC)
UNBIND, RQD, DAF=X'03'
+RSP, DAF=X'02" (UNBIND)
+RSP, DAF=X'03" (UNBIND)
DACTLU, RQD, DAF=X'02'
DACTLU, RQD, DAF=X'03'
+RSP, DAF=X'02' (DACTLU)
+RSP, DAF=X'03" (DACTLU)
DACTPU, RQD

+RSP (DACTPU)

S0590116-0
Figure A-9 (Part 4 of 8). Finance Data Communications Line Protocols

Sign-On: A 3601/4701 Operator Signs On a Teller Work
Station (in This Example, the Teller Is at Logical Work
Station 3)

System/36 3601/4701

INIT-SELF, RQD, OAF=X'03"
+RSP, DAF=X'03" (INIT-SELF)
BIND, RQD, DAF=X'03'

+RSP, DAF=X'03' (BIND)
SDT, RQD, DAF=X'03’

+RSP, DAF=X'03' (SDT)

$0590117-0

Figure A-9 (Part 5 of 8). Finance Data Communications Line Protocols

A-50
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Sign-On Response (in This Example, an Operator at
Logical Work Station 3 Does a Transaction)

System/36 3601/4701

DATA (Procedure start request
of the form - *EXEC Progname
Data...)
DAF=X'03’, BC, EC

DATA, DAF=X'03', BC, EC

DATA, BC, ECDAF=X'03'

S0590118-0
Figure A-9 (Part 6 of 8). Finance Data Communications Line Protocols

Enable to 3694 Document Processor

System/36 3694

ACTPU, RQD
+RSP (ACTPU)
ACTLU, RQD, DAF=X'02'
+RSP DAF=X'02’' (ACTLU)
INITSELF, RQD, DAF=X'02’
+RSP, DAF=X'02’ (INITSELF)
BIND, RQD, DAF=X'02’
+RSP, DAF=X'02’ (BIND)
SDT, RQD, DAF=X"02'

+RSP, DAF=X'02" (SDT)

$0590118-0
Figure A-9 (Part 7 of 8). Finance Data Communications Line Protocols
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Disable to 3694 Document Processor

System/36

SHUTD, RQD, DAF=X"02

+RSP, DAF=X'02" (SHUTC)
UNBIND, RQD, DAF=X'02

DACTLU, RQD, DAF=X02'

DACTPU, RQD

+RSP, DAF=X'02" (SHUTD)
SHUTC, RQD, DAF=X'02'

+RSP, DAF=X'02" (UNBIND)

+RSP, DAF=X'02" (DACTLU)

+RSP, (DACTPU)

$0590120-0

Figure A-9 (Part 8 of 8). Finance Data Communications Line Protocols
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SNA Peer Subsystem

Figure A-10 shows the protocol flow generated when
line and session activation/deactivation takes place
between the System/36 Peer subsystem support and
the remote system. The line activation/deactivation
portions show two types of flow: protocol flow between
the two SDLCs and flow between the two Peer
subsystems.

The following Peer operations are shown:

— Enable Primary: Line Activation

— Enable Primary with Remote Rejection of RLOCID

— Enable Secondary: Line Activation

— Enable Secondary with Remote Rejection of RLOCID

— Disable Primary: Line Deactivation

— Disable Secondary: Line Deactivation

— Disable Remote Secondary: Line Deactivation

— Disable Remote Primary: Line Deactivation

— Establish Peer Configuration Session: Session
Activation

— Establish Remote System Session: Session Activation

— Peer Terminates a Session It Created

— Peer Terminates a Remotely-Created Session

— Remote System Terminates a Session It Created

— Remote System Terminates a Peer-Created Session

— Acquire

— Evoke

— Evoke End of Transaction

— Evoke Then-Get/Invite

— Put

— Put Then-Get/Invite

— Put End of Group

— Put End of Transaction

— Put Fail

— Get/Invite/Accept-Input

— Local Half-Session in Transmit Mode Must Switch to
Receive

— Request Change Direction

— Release

— End of Session
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Enable Primary: Line Activation

System/36 Peer J Primary SDLC Secondary SDLC Remote System
RLOCID
RLOCID
+RSP RLOCID
+RSP RLOCID
The SPS configuration is
now ready to establish
sessions.
Note: XID and XID response flow are only on System/36 Peer leased line configurations.
S0590181-1
Figure A-10 (Part 1 of 31). Peer Subsystem Activation/Deactivation
Enable Primary with Remote Rejection of RLOCID: Line
Activation
System/36 Peer j Primary SDLC Secondary SDLC Remote System
RLOCID
RLOCID
+RSP RLOCID
-RSP RLOCID

Note: XID and XID response flow are only on System/36 Peer leased line configurations.

Figure A-10 (Part 2 of 31). Peer Subsystem Activation/Deactivation

$0590182-1



Enable Secondary: Line Activation

System/36 Peer Primary SDLC Secondary SDLC Remote System

RLOCID
RLOCID

+RSP RLOCID
+RSP RLOCID

The SPS configuration is
now ready to establish
sessions.

Note: XID and XID response flow are only on System /36 Peer leased line configurations. 05501831

Figure A-10 (Part 3 of 31). Peer Subsystem Activation/Deactivation

Enable Secondary with Remote Rejection of RLOCID: Line
Activation

System/36 Peer LPrimary SDLC Secondary SDLC Remote System

RLOCID
RLOCID

+RSP RLOCID
-RSP RLOCID

Note: XID and XID response flow are only on System /36 Peer leased line configurations. 05501841

Figure A-10 (Part 4 of 31). Peer Subsystem Activation/Deactivation
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Disable Primary System: Line Deactivation

System/36 Peer

| Primary sDLC | Secondary SDLC | Remote System

QSESS

T o

DISC
UA
$0590185-0
Figure A-10 (Part 5 of 31). Peer Subsystem Activation/Deactivation
Disable Secondary Configuration: Line Deactivation
System/36 Peer | Primary SDLC | Secondary SDLC | Remote System

QSESS

—

+RSP RLOCID
RD
UA
DISC
UA

S0590186-0

Figure A-10 (Part 6 of 31). Peer Subsystem Activation/Deactivation
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Disable Remote Secondary Location: Line Deactivation

System/36 Peer | Primary SDLC | Secondary SDLC

| Remote System

QSESS

RD
UA
DISC
UA
S0590187-0
Figure A-10 (Part 7 of 31). Peer Subsystem Activation/Deactivation
Disable Remote Primary Location: Line Deactivation
System/36 Peer 1 Primary SDLC Secondary SDLC Remote System
QSESS
+RSP QSESS
DISC
UA

Figure A-10 (Part 8 of 31). Peer Subsystem Activation/Deactivation

$0590188-0
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Establish Peer Configuration Session: Session Activation

System/36 Peer Remote System

BIND FSP, PACING
+RSP BIND, PACING

$0590189-0
Figure A-10 (Part 9 of 31). Peer Subsystem Activation/Deactivation

Establish Remote System Session: Session Activation

System/36 Peer Remote System

BIND FSP, PACING
+RSP BIND, PACING

S0590190-0
Figure A-10 (Part 10 of 31). Peer Subsystem Activation/Deactivation

Peer Session Deactivation

Peer Subsystem Terminates Session It Created

System/36 Peer Remote System

UNBIND
RSP UNBIND

S0590191-0
Figure A-10 (Part 11 of 31). Peer Subsystem Activation/Deactivation
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Peer Subsystem Terminates Remotely-Created Session

System/36 Peer Remote System
RSHUTD
RSP RSHUTD
UNBIND
+RSP UNBIND TS

$0590192-0
Figure A-10 (Part 12 of 31). Peer Subsystem Activation/Deactivation

Remote System Terminates a Session It Created

System/36 Peer Remote System

UNBIND
+RSP UNBIND

$0590193-0
Figure A-10 (Part 13 of 31). Peer Subsystem Activation/Deactivation

Remote System Terminates a Peer-Created Session

System/36 Peer Remote System
RSHUTD
RSP RSHUTD
UNBIND
+RSP UNBIND

$0590194-0
Figure A-10 (Part 14 of 31). Peer Subsystem Activation/Deactivation
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SSP-ICF Peer Operations
Acquire (ACQ)
If preestablished sessions are available, no line flow

occurs. If preestablished sessions are not available, the
following line flow takes place:

System/36 Peer Remote System

BIND
+RSP BIND

S0590195-0

Figure A-10 (Part 15 of 31). Peer Subsystem Activation/Deactivation

Evoke (EVK)

System/36 Peer Remote System

ATTACH FMHS5, [Init Data]
FI,BC,EC,DR [BB] +RSP

$0590196-0

Figure A-10 (Part 16 of 31). Peer Subsystem Activation/Deactivation

Evoke End of Transaction (EVE)

System/36 Peer Remote System

ATTACH FMHS, [ Init Data]
FI,BC,EC,DR [BB] EB +RSP

$0590197-0

Figure A-10 (Part 17 of 31). Peer Subsystem Activation/Deactivation
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Evoke Then-Get/Invite (EVG/EVI)

System/36 Peer Remote System

ATTACH FMH5, [Init Data]
FI.BC,EC,ER [BB] CD Logical Record

$0590198-0

Figure A-10 (Part 18 of 31). Peer Subsystem Activation/Deactivation

Put

Note: For all put operations, BC is sent only if the put
operation is issued while the half-session is between
chains.

System/36 Peer Remote System

[User Data]
[BC] ER

S0590199-0

Figure A-10 (Part 19 of 31). Peer Subsystem Activation/Deactivation

Put Then-Get/Invite (PTG/PTI)

System/36 Peer Remote System

GRTPUT, [User Data]
[BC]ECERCD Logical Record

$0590200-0

Figure A-10 (Part 20 of 31). Peer Subsystem Activation/Deactivation
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Put End of Group

System/36 Peer Remote System

End-Group, [User Data]
[BC] ECDR +RSP

$0590201-0
Figure A-10 (Part 21 of 31). Peer Subsystem Activation/Deactivation

Put End of Transaction (PEX)

System/36 Peer Remote System

[User Data]
[BC] EC, DR +RSP

Program Stop
BC, EC, DR, EB +RSP

$0590202-0
Figure A-10 (Part 22 of 31). Peer Subsystem Activation/Deactivation

Put Fail (Local Half-Session in Transmit Mode)

System/36 Peer Remote System
Fail
[BC] EC, DR +RSP

$0590203-0
Figure A-10 (Part 23 of 31). Peer Subsystem Activation/Deactivation
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Put Fail (Local Half-Session in Receive Mode)

System/36 Peer | Remote System

Hard Break Signal 4

(to force a turnaround)

<4 +RSP SIGNAL

EC, ER, CD
Fail
[BC] EC, DR +RSP

S0590204-0
Figure A-10 (Part 24 of 31). Peer Subsystem Activation/Deactivation

Get/Invite /Accept-Input (GET)

If the local half-session is in receive mode:

System/36 Peer Remote System

Logical Record

$0590205-0
Figure A-10 (Part 25 of 31). Peer Subsystem Activation/Deactivation

If the local half-session is in transmit mode and wants
to receive:

System/36 Peer Remote System

GRTPUT [BC] EC, ER, CD
(grant put)

Logical Record

$0590206-0
Figure A-10 (Part 26 of 31). Peer Subsystem Activation/Deactivation
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Request Change Direction—Get/Invite (RCDG/RCDI)

System/36 Peer | Remote System

Soft Break Signal
(to request turnaround)

+RSP SIGNAL

Logical Record

$05380207-0

Figure A-10 (Part 27 of 31). Peer Subsystem Activation/Deactivation

Release (REL)

If the session had been preestablished, no line flow
occurs. If the session had not been preestablished, the
following flow occurs:

System/36 Peer Remote System

UNBIND
+RSP UNBIND

$0590208-0

Figure A-10 (Part 28 of 31). Peer Subsystem Activation/Deactivation
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End of Session (EOS)

If the local half-session is in transmit mode:

System/36 Peer Remote System

Program Term
EC DR +RSP

$0590209-0

Figure A-10 (Part 29 of 31). Peer Subsystem Activation/Deactivation

If the local half-session is in receive mode:

System/36 Peer | Remote System

Hard Break Signal

(to force a turnaround)
? +RSP SIGNAL
Program Term EC. CD
BC, EC, DR
+RSP

$0590210-0

Figure A-10 (Part 30 of 31). Peer Subsystem Activation/Deactivation

If the session had been preestablished, no control flow
occurs. If the session had not been preestablished, the
following occurs:

System/36 Peer 1 Remote System

UNBIND
+RSP UNBIND

$0590211-0

Figure A-10 (Part 31 of 31). Peer Subsystem Activation/Deactivation
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APPC Subsystem

Figure A-11 shows the protocol flow generated when
line and session activation/deactivation and data
transmission take place between the System/36 APPC
subsystem and the remote system.

The following APPC operations are shown:

Enable: Peer Network with Remote Configured as
Primary

Enable: Host-Type Network

STARTGRP Command

Session Initiation/Allocation

Transaction Initiation

Input/Output

Session Deallocation/Termination

STOPGRP Command

Disable

A-66
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Enable: Peer Network with Remote Configured as

Primary
System/36 APPC J Secondary SDLC Primary SDLC I Remote System
XID
XID
SNRM
UA
$0590394-0
Figure A-11 (Part 1 of 10). APPC Subsystem Enable
Enable: Host-Type Network
System/36 APPC Secondary SDLC Primary SDLC Remote System
XID
XID
SNRM
UA
ACTPU
+RSP
ACTLU
+RSP
NOTIFY
+RSP

$0590395-0
Figure A-11 (Part 2 of 10). APPC Subsystem Enable
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STARTGRP Command

LU Services Model | APPC Subsystem Operation | C/SNA Line Sequence

SPECIAL ACQUIRE messsssssmmp |NITIATE SESSION  ssssssssm—)
(see Note 1)

EVOKE ) SEND DATA ) FMHS5, TPN=X"06F 1"
[BB],BC,DR1,ERIFI

PUT-INVITE ssssssssssmp SEND DATA eessssmmmp CNOS (request)
Prepared to Receive EC,CD,DR1,ERI
(see Note 2)
RECEIVE DATA <4mmsesssmmm CNOS (reply)
OIC,CEB,DR1,ERI
ACCEPT EE———
END OF SESSION # TERMINATE esssss———
SESSION
(see Note 3)
POST ﬁ
Notes:

1. See Session Initiation/ Allocation for detail line flows concerning the acquire operations.

2. Parallel session connections only. For single-session connections the CNOS exchange is not
performed; only the post to the subsystem is performed.

3. See Session Deallocation/ Termination detail line flows concerning the end-of-session operations.

$0590396-2
Figure A-11 (Part 3 of 10). APPC Subsystem STARTGRP Command
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Session Initiation/Allocation

If preestablished sessions are available, no line flow
occurs. If preestablished sessions are not available, the
following line flow takes place.

Application Program
Operation

Subsystem
Operation

C/SNA Line
Sequence

Remote
System

SPECIAL

ACQUIRE
or

ACQUIRE

HOST-type network using migration mode:

INITIATE
SESSION

INITIATE
SESSION

INITSELF

+RSP

Peer-type network:

A BIND

+RSP
BIND

1 +RSP

Figure A-11 (Part 4 of 10). APPC Subsystem Session Initiation/Allocation

$0590397-0
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Transaction Initiation

Application Program
Operation

Subsystem
Operation

C/SNA Line
Sequence

Remote
System

EVOKE,
EVOKE-GET,
EVOKE-INVITE, or
EVOKE-EOX

(All of the above
can include the
CONFIRM modifier)

A Send Data Ees——— FMH5 A

<4msmmmm Receive Data
(if EVOKE-GET or
EVOKE-INVITE)

ee————— + O - RSP
{(if CONFIRM)

Data or Control
Information

Note: The +RSP to confirm is not required if GET was specified. Instead, the data or control information
is treated as a +RSP acknowledgment.

$0590413-2

Figure A-11 (Part 5 of 10). APPC Subsystem Transaction Initiation
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Input /Output

Application Program
Operation

Subsystem
Operation

C/SNA Line
Sequence

Remote
System

PUT,

PUT-GET,
PUT-INVITE,

or PUT-END-OF
-TRANSACTION
(All of the above
can include the
CONFIRM modifier)

h RECEIVE Data

(if PUT-GET
or PUT-INVITE)

GET (send state) ——r SEND Data

RECElVEE
GET (receive state) <spsssssm RECEIVE Data M

4 SEND Data A Data or 4

LUSTAT

N
—e

+ or - RSP
(if CONFIRM)

Data or Control
Information

Data or Control

Information
Request Change — Request to Signal 4
Direction with SEND
GET or INVITE — +RSP
RECEIVE Data _ Data or Control
Information
FAIL messsssmmp SEND Data ﬁ FMH7 ﬁ
(send state)
or or
FAIL
(receive state) ﬁ SEND Error -RSP ﬁ

Note: The+RSP is not required if GET was specified. Instead, the data or control information
is treated as a +RSP acknowledgment.

Figure A-11 (Part 6 of 10). APPC Subsystem Input/Output

$0590414-2
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Session Deallocation/Termination

Application Program Subsystem C/SNA Line Remote
Operation Operation Sequence System
I
Normal Termination
Release BIS A BIS ————
or REQUEST DR1,ERI
End of Session
_ BIS
DR1,DR2,ERI
Terminate m————sep UNBIND ssssep
Session
_ +or - RSP
Forced Termination
Terminate UNBIND =)
Session
+ or - RSP

Note: If the session had been preestablished, the session remains bound.

Figure A-11 (Part 7 of 10). APPC Subsystem Session Deallocation/Termination
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STOPGRP Command

LU Services Model | APPC Subsystem Operation | C/SNA Line Sequence

SPECIAL ACQUIRE eessssssspmp INITIATE SESSION  ———)

(see Note 1)
EVOKE ) SEND DATA q FMH5, TPN=X"06F1°
[BB].BC,DR1,ERI,FI
PUT-INVITE eessssmmmp SEND DATA q CNOS (request)
(CLOSE) Prepared to Receive EC,CD,DR1,ERI
(see Note 2)
RECEIVE DATA <4emessssmss CNOS (reply)

OIC,CEB,DR1,ERI
ACCEPT ——

END OF SESSION ﬁ TERMINATE ﬁ
SESSION
(see Note 3)
POST ﬁ

Notes:

1. See Session Initiation/ Allocation for detail line flows concerning the acquire operations.

2. Parallel session connections only. For single-session connections the CNOS exchange is not
performed; only the post to the subsystem is performed.

3. See Session Deallocation/ Termination detail line flows concerning the end-of-session operations.

$0590029-2
Figure A-11 (Part 8 of 10). APPC Subsystem STOPGRP Command
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Disable: Peer Network with Remote Configured as

Primary
System/36 APPC [Secondary SDLC Primary SDLC Remote System
CLOSE LOC wessssssssss=p RD
UA
DISC
UA
S0590411-0
Figure A-11 (Part 9 of 10). APPC Subsystem Disable
Disable: Host-Type Network
System/36 APPC Secondary SDLC Primary SDLC Remote System
REQDIS-
CLOSE LOC sssssssssmemp CONT
DACTLU
+RSP
DACTLU
+RSP

$0590412-0

Figure A-11 (Part 10 of 10). APPC Subsystem Disable
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APPN Subsystem

Figure A-12 shows the protocol flow between the
control point modules within the APPN subsystem.
Since these control point modules communicate using a
modified APPC subsystem, the lower level protocol
flows are the same as those for APPC.

The following APPN operations are shown:

— Frable: Between Two APPN Nodes with Both
Enabled as Networking Nodes

— Topology Update: Between Two APPN Nodes

— Session Request: If Directory Services and Network
Search Are Required
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Enable: Between Two APPN Nodes with Both Enabled
as Networking Nodes

Control Point Remote Control Point

eessssssssssssss————) Scnd local capabilities and request remote
<meeeesssesessssessss Scnd local capabilities and request remote

.3
]

s Reply to request and return local capabilities
essesssss——————) Reply to request and return local capabilities

. ]
>

———————)> Fxchange topology data base
Csse—— [y change topology data base e ]

> Propagate topology data base updates >

<4mmesssssssssssssssmmm Propagate topology data base updates <

Note: This sequence will occur whenever a line is enabled on the CPSVCMG session between
two networking nodes on the line and /or whenever the CPSVCMG session fails and is
brought back up.

$0590480-0
Figure A-12 (Part 1 of 3). APPN Subsystem Enable
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Topology Update: Between Two APPN Nodes

Control Point Remote Control Point

External event

Eeessss—————————) | 0pology data base update ——— S
<4emsssssssssssssss—————  Propagate topology data base update <

Note: External event is any action that affects the networks topology such as a node or link changing
status, nodes becoming congested for routing, and disable pending. These will cause updates to
flow throughout all the attached and communicating network nodes.

S0590491-0

Figure A-12 (Part 2 of 3). APPN Subsystem Topology Update
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Session Request: If Directory Services and Network
Search Are Required

Control Point Remote Control Point

D> | Ocate S ——>
" —— (" ) | \] | T >

> [ >

< | O C 3t © <
e _______________*Ne[VIOO®R ]

< | O L1 1) (] <

Note: If directory services has previous knowledge of the requested location, a directed search will be
sent. This is similar to a BIND flowing where the route is specified. If directory services has
no knowledge of the requested location, the originating nodes and all nodes that receive the search
request will send a search request to all of their neighbors (unless they are the requested location).

$0590492-0
Figure A-12 (Part 3 of 3). APPN Subsystem Session Request
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X.25 Line Protocols

Figure A-13 shows the protocol flow within the X.25

link.

The following X.25 operations are shown:
— Establishing the X.25 Link

Terminating the X.25 Link

Opening an X.25 Virtual Circuit
Closing an X.25 Virtual Circuit
Transferring Data in an X.25 Network

Establishing an X.25 Link

Open Link
10B

ENABLE
Complete

—_—

ENABLE-WITH
LOAD IOB -1 ENABLE-WITH-

LOAD Complete

RESTART
Request

<4mmsesssssn Open Link
Complete

Link to Network is now active

SNA/RWS X.25 Tasks Control Storage X.25 Network
X.25 Microcode
First Line i
Open Line Open
Complete
ENABLE ————
10B

1 RESTART

Confirmation

Figure A-13 (Part 1 of 7). X.25 Link Initialization

S0590386-1
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Terminating an X.25 Link

SNA/RWS X.25 Tasks Control Storage X.25 Network
X.25 Microcode

|
Other SNA/RWS still using the X.25 link

Terminate/ 1
Detach Request

Ignored for
Outstanding
write I0Bs

P N [0]: ]

Termination/
Detach

Complete

$0590387-2

Figure A-13 (Part 2 of 7). X.25 Link Termination
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Establishing an X.25 Virtual Circuit in Response to an

Incoming Call

SNA/RWS

X.25 Tasks

Control Storage
X.25 Microcode

X.25 Network

Open Station
10B

<eeemessmsss Open Staton
Complete

In10B

Virtual circuit not established

ﬁ [ Request placed
on CWQ]

EEE—— In Call Packet

Received

Open SVC =s———)

_ Incoming Call

Packet

Call Accepted —)

; Open SVC

in Complete

Figure A-13 (Part 3 of 7). Opening an X.25 Virtual Circuit

$0590388-1
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Establishing an X.25 Virtual Circuit for an Outgoing Call

SNA/RWS X.25 Tasks Control Storage X.25 Network
X.25 Microcode

|
Virtual circuit not established

Open Station )

10B
Open Station
Complete

Open SVC eossessssssm—d
Out IOB

Call Request ﬂ

* Call Connected
<4mmeessmsssm Open SVC

in Complete

S$0590389-1
Figure A-13 (Part 4 of 7). Opening an X.25 Virtual Circuit
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Closing an X.25 Virtual Circuit

SNA/RWS

X.25 Tasks

Control Storage
X.25 Microcode

X.25 Network

Virtual circuit in data transfer state

DISC I0B ﬁ
Transmit Only

(PSDISC, QDISC,

LDISC) IOB

Close SVC
10B

—

e

PSDISC, QDISC, s

LDISC

—
-—

Complete

Complete

ae———]>

DISC
Complete

Clear
Request

<¢mmesssssss Close
Complete

Transmit Only

Receive Only

<$mpeesssssmss PSDISC, QUA
LUA

arEaa————

? Clear

Confirmation

Figure A-13 (Part 5 of 7). Closing an X.25 Virtual Circuit

S0590390-1
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Transmitting Data in an X.25 Link

SNA/RWS X.25 Tasks Control Storage X.25 Network

X.25 Microcode
Write 10B 4

Transmit Only ﬁ
10B

Data ————)
Packet(s)

<4 Acknowledgment

in RR Packet
<4mpessssssssm Transmit Only
Complete
<¢mpeeseeeems \\/rite |0B
Complete
$0590391-0
Figure A-13 (Part 6 of 7). X.25 Virtual Circuit Data Transfer
Receiving Data in an X.25 Link
SNA/RWS X.25 Tasks Control Storage X.25 Network

X.25 Microcode

<4 Data Packet(s)
Received

<4emamssssssssm Receive Only

Complete
; Read Complete

Return
Read Only

Return Receive smassssmsd
Only I0B

$0590392-0
Figure A-13 (Part 7 of 7). X.25 Virtual Circuit Data Transfer
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Appendix B: Programming Language Directory

This appendix provides brief descriptions of compiler
modules and routines, and execution-time subroutines
of the following programming languages:

« Assembler
« BASIC

« COBOL

« FORTRAN
« RPG Il

Use this directory when diagnosing problems relating to
IBM language compilers and object code generated by
them. The compiler information is provided for use in
analyzing compile-time diagnostics and program dumps.

The execution-time information consists of descriptions
of subroutines built into user object programs. The
subroutines provide specialized functions such as data
conversion. For example, RPG |l uses a multiply
subroutine to execute the MULT calculation
specification. The subroutines are selected by the
preassemble and assemble phases of the compiler and
are included in the object program overlay segments by
the overlay phases.

This directory is organized by language. Each language,
with the exception of BASIC, contains a directory for
compiler modules and subroutines and a directory for
execution time subroutines. (Because the BASIC
language is interactive, the module descriptions are not
organized by compile-time/execution-time types.) Each
directory entry contains the module/routine name and a
brief description of the module/routine’s function.
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Assembler Language Directory

ASSEMBLER LANGUAGE COMPILER MODULES

Module Descriptive

Name Name Function

#ASSEM Assembler Phase 05: Perform assembler initializaticn. Process OPTIONS, HEADERS, and

(#ASROT, initialization input format (ICTL) control. #ASROT remains in storage and contains the work file

#ASINO) DTFs and the common area.

#ASCMO Compression Phase 10: Process all the source statements for the control statements. Build the
intermediate text file and decode and test the source statements. Convert source
names to 6-byte text record names.

#ASSBO Symbol table Phase 20: Assign the location counter values and build the symbol table.

build
#ASSFO Symbol table Phase 21: Test the intermediate text from the statement following the overflow to
overflow the end of the text for symbols that have been previously defined. Resolve all
references to symbols that are defined in the present symbol table.
#ASSSO Symbol Phase 22: Assign the symbol value and attribute from the last (or only) symbol
substitution table to that symbol in the intermediate text term records. Build an ESL table for
module name and EXTRN and ENTRY statements. Convert 6-byte ESL text record
names to original source names to be stored in the ESL table.

#ASPEO ESL output Phase 29: Print the OPTIONS and HEADERS records and the prolog. Convert

(#ASPRC, 6-byte title text names to original source name. Sort and print the ESL listing if

#ASPE1) LIST is specified. #ASPRC remains in storage and contains the CAM macro.

#ASPSO Source/object Phase 30: Generate object code for machine instructions and DCs. Put out object

output code. Build printer image. Print source statements and object code generated.
Perform assembly-time operations requested by assembler statements. Process
machine instructions and assembler instructions.

#ASPDO Print Phase 35: Read the error records and print diagnostic messages. Print the error

diagnostics summary statements.

#ASBXO0 Build XREF file Phase 40: Read the work file and create the cross-reference sort file. Initialize
working storage, print area, and listing header for Phase 41.

#ASSXO0 Merge and list Phase 41: Merge the XREF sort file. Generate the XREF listing. Print the error

XREF summary statements. Fetch overlay linkage editor if object output is required.
Convert 6-byte text record names to original source names for XREF listing.
#MPXD Macro Phase 00: Read source statements from $SOURCE. Write assembler statements to
processor $ASMINPT.
driver

#VPX1 Overlay router Phase 01: Transfer control to the proper overlay. Check for headers, prototypes,
global, local, table definitions and call required phase.

#MPX2 Statement Phase 02: Process MACRO, GBLA, LCLA, GBLB, LCLB, GBLC, LCLC, Prototype

processor and macroinstruction.

#MPX3 Statement Phase 03: Process AIF, AGO, SETB, MNOTE, MEXIT, MEND.

processor

#MPX4 Statement Phase 04: Process SETA, SETC.

processor
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BASIC Directory

Module
Name Descriptive Name Function
#BLCHR Chain processor Set up execution of a new program by processing chain statement.
#BLCLR Close Process the close statement.
#BLCMR Communications 1/0 Performs communications file input/output operations.
#BLCPE Command parser Parse BASIC commands and invoke appropriate command processor.
#BLCSE COLSEQ processor Process the COLSEQ command.
#BLDAR Data statement handler Process the data statement.
#BLDEE DEPARSER Deparse (convert) intermediate text back to source statements.
#BLDIR Library member 1/0 Performs library member input/output operations.
#BLDSE Edit-time display station Interface with SSP WSDM during BASIC edit.
manager
#BLEDE Editor Perform line change operations.
#BLEER Run-time error exit handler Process run-time errors.
#BLERE BASICP error handler Handles BASICP run-mode errors.
#BLEXE Expression parser Convert expressions (contained in BITBF) to IT for the statement
parser (#BLPAE).
#BLFOE Form statement parser Convert form statements to IT for the statement parser (#BLPAE).
#BLFPR Form processor Process the run-time FORM statement.
#BLFRE Free Process the FREE command.
#BLFSR Full screen processor Process INPUT and PRINT FIELDS statements.
#BLGSR Unformatted READ/GET I/O Process unformatted READ or stream file GET requests.
handler
#BLGTE Get token Get tokens for the statement and command parsers.
#BLHPE Help mode processor Perform help functions.
#BLICR Interactive compiler Convert intermediate text to BASIC instruction set code that can be
executed by the control storage BASIC instruction set emulator.
#BLIFR Find intrinsic function Locate and create a table entry for a new intrinsic function.
#BLIMR Image statement handler Process print image statement.
#BLINC Normal run-mode Initialize BASIC for normal run mode and provide common nucleus
initialization and nucleus functions.
functions
#BLIOR Run-time common |/0 Perform general |/0O dispatching functions.
handler
#BLIPR INPUT and LINPUT Set up 1/0 for BASIC INPUT and LINPUT statements.
#BLLDE LOAD command processor Process the BASIC LOAD and CLEAR commands.
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Module

Name Descriptive Name Function

#BLLIE LIST command processor Process the LIST command.

#BLLPE LISTP command processor Process the LISTP command.

#BLLSE Source loader Load lines of source into the parse buffer.

#BLMAR Matrix assign Perform matrix assign operation.

#BLMGE MERGE command processor Process the MERGE command.

#BLMIC MRT run-mode initialization Initialize BASIC for MRT run mode and provide common nucleus
and nucleus functions functions.

#BLOPR Open disk files Process the OPEN statement for disk files, library members, and the

local data area.
#BLPAE Statement parser Parse BASIC source statement, build the intermediate text, and
invoke the editor.

#BLPFR Print using form Process control specifications from the using statement.

#BLPIC BASICP run-mode Initialize BASIC for PROC run mode and provide common nucleus
intialization and nucleus functions.
functions

#BLPOR Open printer files Process the printer OPEN statement.

#BLPSR Unformatted put I/0 handler Process unformatted write and stream file PUT |1/O operations.

#BLRER Run-time error handler Handle run-time warning error or trace conditions.

#BLRFR Read using form Process read using statement.

#BLRNE Renumber Renumber source statements.

#BLRUE BASIC run/go command Switch the BASIC program product from edit mode to run mode.
processor

#BLSCR Special run-mode chain Load and initialize the user library SUBR member, and interface with
processor the compiler.

#BLSEE BASICS error handler Handle BASICS edit-mode errors and save the subroutine.

#BLSIC Special run-mode Initialize BASIC for special run mode and provide common nucleus
initialization functions.

#BLSLS Source load Loads source for BASICS.

#BLSNC BASICS edit-mode Initialize BASIC for source edit mode and provide common nucleus
initialization and nucleus functions.
functions

#BLSSE Save source Write source to a library member.

#BLSTR ASCII collate table The index is the equivalent EBCDIC character.

#BLSVE SAVE command processor Process SAVE and REPLACE commands.

#BLSXR Special run-mode termination Interface with SSP SYSLOG for special run-mode termination.

#BLUPR Unformatted print Process unformatted PRINT statement.

#BLWAR WAITIO handler Handle the WAITIO statement for work stations and ICF.
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Module

Name Descriptive Name Function
#BLWOR Open work station files Process the OPEN statement for work station and communications
sessions.

#BLXRE XREF handler Provide a cross reference of a BASIC program.

#BLXTR Normal run-mode termination Save symbol table on disk and terminate normal run mode.

#BLOO(L,S) LOG(X), EXP(X) Return (LOG(X), EXP(X), or ***X.
Exponentiation function

#BLO1(L,S) RND intrinsic function Generate a random number, using RANDOMIZE.

#BLO2 CHR$(X) intrinsic function Return the character equivalent of decimal number X.

#BLO2A CHR$(X) intrinsic function for Return the character equivalent from the given collating sequence of
a given collating sequence decimal number X.

#BLO3 DATES intrinsic function Return the current date.

#BLO4 FILE$(X) intrinsic function Return the number of the file X.

#BLOS LPADS$(AS$,X) intrinsic Left pad character string A$ with blanks to create a character string
function of length X.

#BLO6 LTRM$(AS) intrinsic function Remove the leading blanks from character string A$.

#BLO7 LWRCS$(AS) intrinsic function Convert uppercase letters in string A$ to lowercase.

#BLO8 RPADS$(AS$,X) intrinsic Right pad character string A$ with blanks to create a character string
function of length X.

#BLO9 RPT$(AS$,X) intrinsic function Repeat character string A$, X times.

#BLOA RTRM$($A) intrinsic function Remove the trailing blanks from character string A$.

#BLOB SREP$(A$,X,B$,C$) intrinsic  Return character string A$ with all occurrences of B$ replaced by C$,
function starting at position X.

#BLOC STOPS$ intrinsic function Return Y if stop system has been requested, N if stop system has

not been requested.

#BLOD STR$(X) intrinsic function Return a character representation of the number X.

#BLOE TIMES intrinsic function Return the time of day in the form, HH:MM:SS.

#BLOF UPRC$(A$) intrinsic function Convert lowercase letters in character string A$ to uppercase.
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Module
Name

Descriptive Name

Function

#BL10

#BL11
#BL12
#BL13(L,S)
#BL14
#BL15
#BL16

#BL17
#BL18(L,S)

#BL19
#BL1A(L,S)
#BL1B

#BL1D

#BL1E

#BL1F
#BL20(L,S)
#BL21
#BL22
#BL23
#BL24
#BL25
#BL26
#BL28

#BL29

B-6

UPSI$(AS$) intrinsic function

WSID$

ABS(X) intrinsic function
ATN(X) intrinsic function
CEIL(X) intrinsic function
CMDKEY intrinsic function

CNT intrinsic function

CODE intrinsic function

COSI(X) and SIN(X) intrinsic
functions

DATE intrinsic function
DEG(X) intrinsic function

ERR intrinsic function

FILE(X) intrinsic function

FILENUM intrinsic function

FP(X) intrinsic function
INF intrinsic function
INT(X) intrinsic function
IP(X) intrinsic function
KLN(X,Y) intrinsic function
KPS(X,Y) intrinsic function
LEN(A$) intrinsic function
LINE intrinsic function

MAX(X1,X2,...Xn) intrinsic
function

MIN(X1,X2,...Xn) intrinsic
function

Return the UPSI switches as character strings of ones and zeros, as
requested by character string A$.

Return the work station ID of the current work station or session.
Return the absolute value of X.

Return the arctangent (in radians) of X.

Return the smallest integer not less than X.

Return the numeric value of the last enter or command key used.

Return the number of items successfully processed by the last input
or output statement.

Return the numeric representation of the UPSI switches.

Return the sine or cosine of X.

Return the current date as a number in the form YYDDD.
Return the number of degrees in X radians.

Return the number of the error when an error occurs during program
execution.

Return the status (not opened, last operation successful, EOF during
input, EOF during output) for file N.

Return the file reference number of the last file in which an error
occurred.

Return the fractional part of X.

Return the largest positive number representable in BASIC.
Return the largest integer not greater than X.

Return the integer part of X.

Return the key length of Y-key part of file X.

Return the key position of Y-key part of file X.

Return the length of the string A$.

Return the line number of the last statement with an error.

Return the maximum value of X1, X2,...Xn.

Return the minimum value of X1, X2,...Xn.
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Module

Name Descriptive Name Function

#BL2A MOD(X,Y) intrinsic function Return X modulo Y.

#BL2B ORD(AS$) intrinsic function Return the ordinal position of A$ in the character set.

#BL2BA ORD(A$) intrinsic function for Return the ordinal position of A$ in the character for the given
a given collating sequence collating sequence.

#BL2C(L,S) Pl intrinsic function Return the value of pi.

#BL2D POS(A$,B$,X) intrinsic Return the position of the first occurrence of B$ within A$ starting at
function position X.

#BL2E(L,S) RAD(X) intrinsic function Return the number of radian in X degrees.

#BL2F REC(X) intrinsic function Return the record number of the last record processed in file X.

#BL30 REM(X,Y) intrinsic function Return the remainder of X/Y.

#BL31 RLN(X) intrinsic function Return the record length of file X.

#BL32(L,S) RND(X) intrinsic function Return a pseudo-random number between O and 1, using X as the

seed value.

#BL33(L,S) SGN(X) intrinsic function Return the sign X.

#BL35(L,S) SQR(X) intrinsic function Return the square root of X.

#BL36(L,S) SRCH(A,X,N) intrinsic Return the position within the array A of X starting with element N.
function

#BL37(L,S) SUM(A) intrinsic function Sum all elements in the array A.

#BL38(L,S) TAN(X) intrinsic function Return the tangent value of X radians.

#BL39 TIME intrinsic function Return the number of seconds since midnight.

#BL3A UDIM(A,N) intrinsic function  Return the upper subscript of the Nth dimension of array A.

#BL3B UPSI intrinsic function Return the number represented by a binary character string of ones

and zeros.

#BL3C VAL(X$) intrinsic function Return the number represented by X$.

#BL3D(L,S) MAT A = AIDX(B) Set elements of array A to indexes of ascending values of array B.

#BL3E MAT A = CON Set every element in array A equal to 1.

#BL3F(L,S) MAT A = DIDX(B) intrinsic Set elements of array A to indexes of descending values of array B.
function

#BL40O MAT A = ZER Set all elements of array A equal to O.

#BL41(L,S) ROUND(X,N) intrinsic Round X to the Nth digit.
function

#BL42 SRCH(A$,X$,N) intrinsic Return the position within array A$ or X$, starting with element N.
function

#BL43 UDIM(AS$,N) intrinsic function Return the upper subscript of the Nth dimension of array A$.

#BL44 MAT A =(X) or (X)*CON Set every element of array A equal to X.

#BL45 MAT A$ = (X$) Set every element of array A$ equal to X$.

#BL46 MAT A=B Set each element of array A equal to the corresponding element B.
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Module

Name Descriptive Name Function

#BL47 MAT A$=B$ Set each element of array A$ equal to the corresponding element
of B$.

#BL48 MAT A=B+C Set each element of array A equal to the sum or difference of the

MAT A=B-C corresponding elements of arrays B and C.

#BL4A MAT A=(X)*B Set each element of array A equal to X times the corresponding
element of array B.

#BL4B MAT A = AIDX(B$) Set elements of array A to indexes of ascending values of array B$.

#BLAC MAT A = DIDX(B$) Set elements of array A to indexes of descending values of array B$.

#BL4D CNVRT$(AS$,X) intrinsic Convert X to a character with the form shown in the form

function specification (A$).

#BL4E HEX$(A$) intrinsic function Convert A$ to its hexadecimal equivalent.

#BLAF PIC$(A$) intrinsic function Return the value of the floating currency symbol or change the value
of the floating currency symbol to A$.

#BL50 MSGS$(X,A9) intrinsic function Return the message with MIC value X from message member A$.

#BL51 PROCIN intrinsic function Return O if input is from keyboard; return 1 if input is from a BASIC
procedure.

#BL52 PROCLVL intrinsic function Return the number of BASIC procedures currently active.

#BL53 RETCODES$ intrinsic function Return the value of the SSP-ICF return code for the last read or
write to a work station or session.

#BL54 TIMER(A$) intrinsic function  Set the system timer for a period of time given by the value of A$, in
the form hhmmss; return O if successful, 1 if unsuccessful.

#BL55 CURROW Return the row position of the cursor when the last function key was
pressed.

#BL56 CURCOL Return the column position of the cursor when the last function key
was pressed.

#BL58 USERID$ Return a character string containing the user ID associated with the
current program.
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COBOL Directory

COBOL COMPILER MODULES

Compiler Descriptive

Module Name Function

#CBOO ROOT phase Main controlling phase for the COBOL compiler.

#CBO1 TEXT phase Process source statements within the ldentification, Environment, Data, and
Procedure Divisions; process IGC literal.

#CBO02 DTA1 phase Begin the processing of the Data Division, allocating space and displacements for
level items and producing B-text for all statement numbers, errors, and edit
pictures within this division.

#CBO03 DTA2 phase Examine the syntax of the ldentification and Environment Divisions.

#CB04 DLIT phase Generate literals and edit masks for the Data Division.

#CBO05 PRO1 phase Begin processing of Procedure Division of B-text and perform special processing
(reordering) of selected Procedure Division verbs.

#CBO06 PRO2 phase Further reduce Procedure Division text, make entries in the Item Table for
procedure names, and compute DMAX values for arithmetic statements.

#CBO7 PRO3 phase Further reduce the Procedure Division B-text. Convert arithmetic and conditional
expressions to reversed Polish strings and relational strings, respectively.

#CBO08 GEN1 phase Process various Procedure Division statements and produce inline code or
subroutine calls for address computation of subscripted, indexed, or linkage Section
data names in all Procedure Division statements.

#CBO9 GEN2 phase Process various Procedure Division statements.

#CB10 GEN3 phase Process all arithmetic statements and relational statements.

#CB11 GEN4 phase Complete the transformation of the Procedure Division to C-text. Optimize all code
generated by the GEN1, GEN2, and GEN3 phases and eliminate all extraneous
elements.

#CB12 PLIT phase Process Procedure Division literals and external references.

#CB13 OBJ phase Produce the object module from the external reference list, the Data and Procedure
Division C-text, and the Literal text.

#CB14 MAP phase Optionally provide Data Division and Procedure Division maps.

#CB15 ERR phase Produce a listing of diagnostic messages and, optionally, a diagnosed source file.

#CB16 END phase Terminate compilation and pass control to the system or to the overlay linkage
editor.

#CB50 COPY phase Process compiler control and COPY statements, and initiate diagnosed source file
processing, if requested; process IGC literal in copy statement and copied text.

#CB51 XREF phase Generate cross-reference listings for data names and procedure names.

#CB54 DTA3 phase Examine the syntax in the Data Division and complete the Item Table entries for
files.

#CB55 PROA phase Scan all A-text for the Procedure Division, generating any error messages that are
necessary in B-text, and reduce Procedure Division A-text to B-text.

#CB58 GENA phase Process various Procedure Division statements, primarily program control verbs and
low-level 1/0 verbs.

#CB99 DBUG phase Process CDEBUG process option for compilation.
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COBOL EXECUTION-TIME SUBROUTINES

Subroutine Descriptive

Name Name Function

@CB000 — Store arithmetic result in case of GIVING option, or IF or COMPUTE statement.

@CB010 — Test for sign condition and ON SIZE ERROR during addition or subtraction, and
compare numeric fields.

@CB020 — Muiltiplication.

@CB030 — Division.

@CB040 — Exponentiation.

@CB050 — Process ndd.

@CB060 — Called by @CBO50 to convert zoned decimal arithmetic result to binary or binary
data item to zoned decimal.

@CBO070 — Called by @CBO50 to convert zoned decimal arithmetic result to packed decimal, or
packed decimal item to zoned decimal.

@CBO080 — Called by CBO50 to edit arithmetic result being stored in numeric edited field.

@CB100 — Move numeric and alphanumeric fields.

@CB110 — Move numeric and alphanumeric fields to edited fields.

@CB120 — Move Boolean data items.

@CB150 — Resolve addresses for indexed items.

@CB200 — Compare alphabetic and alphanumeric operands.

@CB210 — Compare index names.

@CB220 — Test for numeric field.

@CB230 — Test identifier for alphabetic characters (A to Z and blank).

@CB240 — Test system switches represented by UPSI-n special names.

@CB250 — Maintain a truth-value stack.

@CB260 — Compare alphabetic and alphanumeric fields and operands.

@CB270 — Compare Boolean data.

@CB290 — EBCDIC to ASCII translate table; used when ASCII collating sequence is specified.

@CB300 — Read consecutively from disk file, and write records consecutively to disk file.

@CB310 — Write, read, update, and locate records to direct file on disk.

@CB320 —_ Locate record, read sequentially, and write sequentially from indexed file on disk.
Also update and delete records sequentially on indexed file.

@CB330 — Randomly read, write, update, and delete an indexed file.

@CB340 — Set file status in COBOL program.

@CB350 — Determine if there is a USE procedure to be called.

@CB360 — Perform transaction file |/O operations.

@CB400 — Implement OPEN statement.

@CB410 — Implement CLOSE statement.
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Subroutine Descriptive

Name Name Function

(@CB420 — Perform the STOP ‘literal’ function, and perform the DISPLAY on the SYSLIST,
REQUESTOR, and CONSOLE functions.

@CB430 — ACCEPT input from the input stream, the requester’s work station, and the
operator's console until the identifier is filled.

@CB440 — Implement WRITE statement for printer files.

@CB480 — Perform ACCEPT/DISPLAY LOCAL DATA AREA.

@CB500 — Perform the GO TO . . . DEPENDING ON ’identifier’ in segmented and
unsegmented programs.

@CB510 — Implement TRACE statement and save address of program’s READY /RESET switch
tested by @CB510.

@CB520 — Implement STOP RUN statement.

@CB530 — Perform the ACCEPT FROM DATE, ACCEPT FROM DAY, and ACCEPT FROM
TIME functions.

@CB540 — Control all entry to independent segments, and perform branching between
independent segments.

@CB550 — Handle checkpoint processing for files described with RERUN clause.

@CB570 — Perform the SET index 1 UP BY, DOWN BY, and TO 'identifier’ functions, and the
SET index 1 TO index 2 and SET ’identifier TO index 2 functions.

@CB580 — Calculate address of subscripted data items, and current length of a group item
that contains a variable-length table.

@CB590 — Implement EXHIBIT statement.

@CB600 — Issue object-time message and allow user to select step termination or job
termination, and move record when request made for input operation on
locate-mode file.

@CB620 — Contain standard initialization code for all COBOL-generated programs.

@CB650 — Initialize execution of STRING operation and pass description of output {ield and
optional pointer field. Also pass delimiter description, and concatenate a string
input field to the output field.

@CB660 — Initialize execution of UNSTRING operation, pass description and addresses of
parameters.

@CB680 — Initialize, select tallying or replacing, and pass target identifier description.

@CB700 — Build specifications for sort and merge operations.

@CB900 — Set up the DEBUG ITEM special register and invoke the USE procedure.

CBSTOP — Test system status to see if system shutdown is in process.

CBEMCR Interface with SUBR25 for enhanced support of the 1255 MCR.

CBFTOD Provide time of day in timer units of 8.192 milliseconds.

CBINST Insert shift-out and shift-in characters in the first and last position for IGC
processing.

CBMICR Interface with SUBRO8 for support of the 1255 MCR.

CBREMV Remove shift-out and shift-in characters from the first and last position for IGC

processing.
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FORTRAN Directory

FORTRAN COMPILER MODULES

Compile-Time Descriptive

Module Name Function

#FORT Root phase Perform initialization, load processing phases sequentially, provide system
interface, and build the FORTRAN communications area.

#FOO0D Debug module Control the operation of the console debugging capability.

#FOO1 Phase 1 Read control records and source statements, process options, check for

statement continuations, list source program, process FORMAT statements, and
process logical IF statements.

#FO02 Phase 2 Determine statement type, and insert statement terminators.

#FO03 Phase 3 Check validity of logical IF, check FORMAT statement, and process AT and
TRACE statements.

#FO04 Phase 4 Set FORMAT usage, pack statements, process PROGRAM statements, and
check first character of unit number for BACKSPACE, END FILE, REWIND.

#FOO05 Phase 5 Process subprogram, IMPLICIT, and specification statements; check statement
numbers; remove unnumbered CONTINUE statements; and process statement
numbers.

#FO06 Phase 6 Process COMMON and GLOBAL variables, process SUBROUTINE and

FUNCTION dummy arguments, check for type FUNCTION statements, process
IMPLICIT statements, and process GENERIC.

#FOO7 Phase 7 Process DIMENSION statements; process REAL, INTEGER, LOGICAL, and
EXTERNAL variables; and identify variable modes.

#FOO08 Phase 8 Process real constants, and convert real constants to single or double precision
format.

#FO09 Phase 9 Process DEFINE FILE, BACKSPACE, END FILE, and REWIND statements.

#FO10 Phase 10 Process integer constants and variables, ASF definitions, and subscripts.

#FO11 Phase 11 Check syntax of DEBUG statement, create DED entries for INIT and SUBCHK
variables, and convert FORTRAN subroutine names to internal routine names.

#FO12 Phase 12 Process DATA statements.

#FO13 Phase 13 Process FORMAT statements.

#FO14 Phase 14 Process subscript constants.

#FO15 Phase 15 Process IF, CALL, and statement function statements, and check record numbers

in READ/WRITE statements.

#FO16 Phase 16 Process processor-supplied and GENERIC functions.
#FO17 Phase 17 Process READ, WRITE, FIND, GOTO, and EQUIVALENCE statements.
#FO18 Phase 18 Process CONTINUE, STOP, PAUSE, and END statements, and implied DO-loops

in READ/WRITE statements.

#FO19 Phase 19 Process DO statements and subscripts, identify required library modules for DO
statements, and generate scientific instructions for DO statements.
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Compile-Time Descriptive

Module Name Function

#FO20 Phase 20 Convert FIND, READ, WRITE, IF, GOTO, CALL statement function, and
assignment statements into modified Polish notation; and process arithmetic and
logical operations, and arguments for subroutine calls.

#FO21 Phase 21 Process generated temporary markers for subscripts, and position subscript
information in the statement string.

#FO22 Phase 22 Generate scientific instructions for subscripts and for RETURN, GOTO, and
computed GOTO.

#FO23 Phase 23 Generate scientific instructions for 1/0O statements.

#FO24 Phase 24 Generate scientific instructions for expressions in ASF, IF, CALL, assignment,
and direct access |/O statements.

#FO25 Phase 25 Process CALL, IF, ASF, assignment, |1/0 statements, and 1/0 lists; identify
required library modules; generate scientific instructions for IF statements and IF
blocks; and generate scientific instructions for CALL statements and CALL
blocks.

#FO26 Phase 26 Process DEBUG options in TRACE, DO, and labeled statements.

#FO27 Phase 27 Assign storage addresses to variables, calculate storage required for constants
and blocks, and print variable map.

#FO28 Phase 28 Build unit table.

#FO29 Phase 29 Check symbol table for errors, and print all error messages.

#FO31 Phase 31 Create save areas, prologues, and epilogs, and allocate storage for text string.

#FO32 Phase 32 Process statement allocations, and print label MAP.

#FO33 Phase 33 Allocate and open $WORK, create OPTNS record, and create ESLs.

#FO34 Phase 34 Create load IAR instruction, and create text records for DATA statements and
constants.

#FO35 Phase 35 Create text for all blocks.

#FO36 Phase 36 Create text records for DTFs.

#FO37 Phase 37 Create text records for all FORMAT statements and literal constants in FORMAT
statements.

#FO38 Phase 38 Create text records for all executable code, DO blocks, unit table, END and /*
records, close $WORK file, and invoke the overlay linkage editor.

#FO59 Phase 59 Compute |/0 storage requirements, and identify required data management
modules.

#FO78 Phase 78 Rearrange statement string.
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FORTRAN EXECUTION-TIME SUBROUTINES

Execution-

Time

Subroutine Descriptive Name Function

@FOA1D Commercial subroutine Convert A1 to decimal format.

@FOB1 1/0 control Contain DED operators, list references, and debug references.

@FOB2 1/0 control Control formatted 1/0.

@FOB3 1/0 control Control unformatted 1/0.

@FOB4 1/0 control Control list-directed 1/0.

@FOBS8 1/0 control Fill 1/0 buffer with blanks for formatted and list-directed 1/0.

@FO0B9 1/0 control Contain buffer control blocks for formatted, unformatted, and
list-directed 1/0.

@FOBA /0 control For list-directed 1/0, check that data will fit in available buffer space.

@FOBB 1/0 control Handle any program terminal error.

@FOBUG Service subprogram A dynamic execution-time debug subprogram.

@FOCO Conversion Handle all conversions for the A-format code data on input.

@FO0C1 Conversion Handle all conversions for the A-format code data on output.

@FO0C2 Conversion Handle all conversions for the |-format code data on input.

@FOC3 Conversion Handle all conversions for the |-format code data on output.

@F0C4 Conversion Handle all conversions for the E-, D-, and F-format code data on input.

@FOC5 Conversion Handle all conversions for the E-, D-, and F-format code data on
output.

@FOC6 Conversion Handle all conversions for the L-format data on output.

@FOC7 Conversion Handle all conversions for the Z-format code data on output.

@FOC9 Conversion Determine the length of a variable.

@FOCA Conversion Convert a binary number to zoned decimal.

@FOCE Conversion Handle all conversions for the L-format data on input.

@FOCF Conversion Handle all conversions for zoned decimal data to REAL*4 or REAL*8.

@FOCG Conversion Power of 5 table, multiplication, and division routines for conversion.

@FOCH Conversion Handle all conversions of REAL*4 or REAL*8 to zoned decimal.

@FOCMD Service subprogram Test whether a command key has been pressed.

@FODCK Service subprogram Divide check test.

@FODEC Commercial subroutine Convert decimal to A1 format.

@FODIV Commercial subroutine Divide zoned decimal fields.

@FODPK Commercial subroutine Convert zoned decimal to packed decimal fields.

@FODSW Service subprogram Test address/data switches on CE panel, and test data switch
indicators.
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Execution-

Time
Subroutine Descriptive Name Function
@FODSY Service subprogram Handle full screen information.
@FODO Debug Control DEBUG facilities input and output.
@FOD2 Debug Handle TRACE output.
@FOD3 Debug Handle SUBCHK output.
@FOD5 Debug Handle INIT output.
@FOD6 Debug Handle SUBTRACE output.
@FOD7 Debug Handle traceback errors.
@FOD8 Debug Write DEBUG messages.
@FODWN Service subprogram Test system shutdown indicator.
@FOEO Scientific instruction set Interpret interface.
interface
@FOEDT Commercial subroutine Edit a field with a mask field.
@FOFIL Commercial subroutine Fill an area with a specified value.
@FOFST Service subprogram Indicate errors in library routine or 1/O conversions.
@FOGET Commercial subroutine Convert a numeric field in A1 format to a REAL*8 value.
@FOIBT Commercial subroutine Test for bit on or bit off.
@FOICOo Commercial subroutine Compare two zoned decimal fields.
@FOINQ Service subprogram Invoke ROLLOUT/ROLLIN.
@FO10 1/0 interface Execute the scientific instruction 1/O operator.
@FO012 1/0 interface Card 1/0 interface.
@FOI24 Commercial subroutine Determine whether an integer is INTEGER*2 or INTEGER*4.
@FO013 1/0 interface Printer 1/0 interface.
@FO16 I/0 interface Direct access disk interface.
@FO17 1/0 interface Sequential disk interface.
@FO18 I/0 interface Sequential disk BACKSPACE interface.
@FO19 1/0 interface Sequential disk END FILE interface.
@FOIA I/0 interface Sequential disk REWIND interface.
@FOIB 1/0 interface Close DTF open in UNITAB.
@FOIC 1/0 interface Print DEBUG and errors.
@FOID 1/0 interface Display screen interface.
@FOM1 Math library Handle SIN/COS.
@FOM2 Math library Handle DSIN/DCOS.
@FOMS5 Math library Handle LOG,.
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Execution-

Time

Subroutine Descriptive Name Function

@FOM6 Math library Handle DLOG,,.

@FOM7 Math library Handle INTEGER**INTEGER exponentiation.
@FOMS8 Math library Handle REAL**INTEGER exponentiation.
@FOM9 Math library Handle REAL*8**INTEGER exponentiation.
@FOMA Math library Handle REAL**REAL exponentiation.
@FOMB Math library Handle REAL*8**REAL*8 exponentiation.
@FOMC Math library Handle 2**REAL exponentiation.
@FOMD Math library Handle 2**REAL*8 exponentiation.
@FOME Math library Handle ARCTAN.

@FOMF Math library Handle DTAN.

@FOMG Math library Handle SQRT.

@FOMH Math library Handle DSQRT.

@FOMI Math library Handle ALOG.

@FOMJ Math library Handle DLOG.

@FOMK Math library Handle ALOG10.

@FOML Math library Handle DLOG10.

@FOMM Math library Handle EXP.

@FOMN Math library Handle DEXP.

@FOMO Math library Handle TANH.

@FOMOV Commercial subroutine Move data from one area to another.
@FOMP Math library Handle DTANH.

@FOMPY Commercial subroutine Multiply two zoned decimal fields.
@FOMQ Math library Handle DMOD.

@FOMSG Service subprogram Retrieve user message.

@FOOVF Service subprogram Indicate exponent overflow or underflow.
@FOPCK Commercial subroutine Convert A1 to A2 format.

@FOPUN Commercial subroutine Punch a card.

@FOPUT Commercial subroutine Convert a REAL*8 value to A1 format.
@FORED Commercial subroutine Read a card.

@FOSIG Commercial subroutine Test or modify a sign.

@FOSKY Service subprogram Enable command keys.

@FOSLE Service subprogram Set four internal switches.

@FOSLT Service subprogram Test the internal switches.
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Execution-

Time

Subroutine Descriptive Name Function

@FOSVO Service subprogram Handle FORTRAN INVOKE statement.

@FOSV1 Service subprogram Handle DUMP and PDUMP.

@FOSYN I/0 interface Handle input from the SYSIN device.

@FOSO0 Commercial subroutine Handle print for commercial subroutines.
@FOS10 Commercial subroutine Check unit table.

@FO0S20 Commercial subroutine Handle SKIP and SPACE.

@FOS30 Commercial subroutine Shift the element of an array.

@FO0S35 Commercial subroutine Set indicated bit to O or 1.

@FO0S40 Commercial subroutine Handle KEYBD and TYPER.

@FOS60 Commercial subroutine Process parameters.

@FOS70 Commercial subroutine Handle zoned decimal ADD and SUBTRACT.
@FOS80 Commercial subroutine Process commercial subroutine arguments.
@FOS90 Commercial subroutine Handle commercial subroutine ADD and SUBTRACT.
@FOSAO Commercial subroutine Handle NCOMP/LCOMP.

@FOTMD Service subprogram Return date and time of day.

@FOUNP Commercial subroutine Convert packed decimal to zoned decimal.
@FOUPC Commercial subroutine Convert A2 to A2 format.

@FOVO Invoked execution Handle the absolute value function IABS.
@FOV1 Invoked execution Handle the absolute value function ABS.
@FOV2 Invoked execution Handle the maximum value function MAXO.
@FOV3 Invoked execution Handle the minimum value function MINO.
@FOV4 Invoked execution Handle the maximum value function MAX1.
@FOV5 Invoked execution Handle the minimum value function AMIN1.
@FOV6 Invoked execution Handle the maximum value function DMAX1.
@FOVv7 Invoked execution Handle the minimum value function DMIN1.
@FOV8 Invoked execution Handle the truncation function AINTM and AINT.
@FOVD Invoked execution Handle the sign changes for floating-point numbers.
@FOVE Invoked execution Handle the change of sign function SIGN.
@FOVF Invoked execution Handle the change of sign function ISIGN.
@FOVI Invoked execution Handle the sign changes for INTEGER numbers.
@FOVK Invoked execution Handle the positive difference function DIM.
@FOVL Invoked execution Handle the positive difference function IDIM.
@FOVM Invoked execution Handle the STOP n statement.
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Execution-

Time

Subroutine Descriptive Name Function

@FOVN Invoked execution Handle the PAUSE n statement.

@FOVP Invoked execution Handle the STOP EOJ statement.

@Fova Invoked execution Handle the precision decrease function SNGL.
@FOVR Invoked execution Handle the precision increase function DBLE.
@FOVS Invoked execution Handle the modulo arithmetic function AMOD.
@FOVT Invoked execution Handle the modulo arithmetic function AMOD.
@FOVU Invoked execution Handle the maximum value function AMAXO.
@FOVV Invoked execution Handle the maximum value function MAX1.
@FOVW Invoked execution Handle the minimum value function AMINO.
@FOVX Invoked execution Handle the minimum value function MIN1.
@FOWHL Commercial subroutine Convert a REAL*8 value to a whole number.
@FOZNE Commercial subroutine Test and modify zones.
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RPG Directory

RPG COMPILER MODULES

Module

Name Descriptive Name Function

#AUTO Copy function Initialize the common area and read and list the source.

#AUOOA Catalog source program Create a library member of the generated source program.

#AUOOB Diagnostic root phase Retrieve and print the error messages and associated
headings.

#AUOOC Output Specification Generator Generate output specifications for heading *AUTO lines.

#AUOOD Output Specification Generator Generate output specifications for detail/total *AUTO
lines.

#AUOOE Output Specification Generator Generate output specifications for detail /total *AUTO
lines.

#AUO002 Source sort Sort source into compiler order.

#AUO003 File table build Build file table for printer files.

#AUO004 Heading diagnostics Diagnose heading *AUTO lines.

#AUO005 Detail /total diagnostics Diagnose detail/total *AUTO lines.

#AUO06 Field-end position Build field-end positions for detail /total *AUTO lines.

#AUO07 Calculation Specifications Generator Generate calculation specifications for detail/total *AUTO
lines.

#AUO008 Root phase processor Perform root phase functions for #AUOOC, #AUOOD, and
#AUOOE.

#AUO009 RPG compiler input Build input for the RPG |l compiler.

#RPEA RPG file description compression Process file description specifications.

#RPEB RPG extension compression Process extension specifications.

#RPEC RPG line counter compression Process line counter specifications.

#RPEE RPG telecommunications compression Process telecommunications specifications.

#RPEI RPG input compression Process input specifications.

#RPEK RPG calculation compression Process calculation specifications.

#RPEO RPG output compression Process output specifications.

#RPEW RPG postcompression and initialization Perform compression cleanup.

#RPFA RPG copy tables into compressions Process tables, arrays, entry points, and module names.
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Module

Name Descriptive Name Function
#RPG RPG compiler initialization Process control specifications.
#RPGF RPG assign and check indicators Assign and check indicators.
#RPGG RPG check calculation specifications 2 Check calculation specifications, and compress and set
specifications.
#RPGH RPG assign file name and I0CB Process file input/output table and IOCB addresses.
#RPGI RPG assign file name and DTF Process file input/output table and DTF addresses.
#RPGK RPG check telecommunications Check errors in file name, ITBs, station IDs, and ASCII,
specifications 1 and build and update tables.
#RPGL RPG check telecommunications Check for errors in fields.
specifications 2
#RPGN RPG build DTFs Build I0CBs and preopen DTFs.
#RPGP RPG build extension, WSID table, and Generate WSID table, TDATA hold areas, space for
TDATA for WORKSTN FORMAT directory, and TIND save and restore logic.
#RPGT RPG assign 1/0 areas (nondisk devices: Assign shared 1/0 areas, 10Bs, and |/0 buffer; generate
CONSOLE, CRT, PRINTER, BSCA, object code and place addresses into IOCB and DTF.
KEYBORD, SPECIAL)
#RPGU RPG build name table Build name table of compile-time and object-time
tables/arrays and data structures.
#RPGV RPG check table/array Check elements in table/array and write and delete data
structure entries from name table.
#RPGW RPG check name table Check and set bits on in table.
#RPGX RPG print name table —
#RPGY RPG build compile-time tables/arrays Build compile-time symbol table of compile-time
table/array entries and DTT records.
#RPGZ RPG compile-time table/array code Generate object code blocks.
B-20
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Module

Name Descriptive Name Function
#RPHA RPG build symbol table Build symbol table of field names.
#RPHB RPG build symbol table (DEFN processing) Add DEFN field names to symbol table.
#RPHC RPG check symbol table Set bits on and assign 2-byte addresses.
#RPHD RPG print symbol table Scan table and compressions for unreferenced and
undefined names and write names.
#RPHQ RPG assign alternate collating sequence Generate object code and place addresses in IOCB AND
and file translation tables root segment.
#RPHS RPG check input specifications 2
#RPHT RPG assign field hold areas and edit Assign holds areas for control and match fields, and
patterns assign and check edit code patterns.
#RPHU Assign limits file hold areas
#RPHW RPG initialize allowable formats for
CONSOLE device
#RPIC RPG postcompression initialization
#RPIG RPG check file description continuation
records
#RPJA RPG check input specifications 1
#RPJE RPG check calculation specifications 1
#RPJG RPG check calculation specifications 3
#RPJJ RPG control field and match field move
optimization
#RPJK RPG check file and table/array
#RPJL RPG check calculation specifications 4
#RPJM RPG check output specifications 1
#RPJN RPG check output specifications 2
#RPJO RPG check output specifications 3
#RPJP RPG check input specifications 3
#RPJU RPG check compile-time tables/arrays
#RPJW RPG check file description specifications 1
#RPJX RPG check file description specifications 2
#RPJY RPG check extension and line counter
specifications
#RPJZ RPG check file description specifications 3
#RPKA RPG error sort, print, and error message list
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Module

Name Descriptive Name Function

#RPKB RPG diagnosed source file build

#RPLB RPG output indicator optimization

#RPLG DTF parameter assign 1

#RPLJ RPG preassemble calculations 3

#RPLN RPG constant, literal, edit word assign |

#RPLR RPG constant, literal, edit word, DTF
parameter assign |l

#RPLV RPG output fields move optimization

#RPLZ RPG output indicator testing

#RPMA RPG output object code block length

#RPMB RPG preassemble calculations 1

#RPMH RPG preassemble calculations 4

#RPMI RPG preassemble indicator optimization

#RPMK RPG build segment list

#RPMM RPG output segment list entries build 1

#RPMN RPG output segment list entries build 2

#RPMP RPG build calculation segment list

#RPMQ RPG complete calculation segment list

#RPPA RPG generate IPCR

#RPPB RPG generate OPCR

#RPPC RPG input mainline code

#RPPE RPG build input record recognition code

#RPPG RPG file selection and match field
extraction code

#RPPJ RPG control field extraction code

#RPPL RPG lookahead field extraction code

#RPPM RPG input field extraction code

#RPPN RPG chain and read files code

#RPPO RPG LR and overflow control mainline code

#RPPS RPG output record code

#RPPU RPG output fields 1 code

#RPPV RPG output fields 2 code

#RPPW RPG output fields 3 code

#RPQA RPG operation independent calculations
code
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Module

Name Descriptive Name Function

#RPQB RPG calculations code 3

#RPQC RPG calculations code 1

#RPQD RPG calculations code 4

#RPQE RPG calculations code 5

#RPQF RPG calculations code 6

#RPQG RPG calculations code 7

#RPQH RPG calculations code 2

#RPQK RPG calculations code 8

#RPQL RPG calculations code 9

#RPQT RPG calculations code 10

#RPQV RPG calculations code 11

#RPRA RPG initialization and close code

#RPRC RPG table load/table dump code

#RPRW RPG chain and read files move field code

#RPRX RPG initialize segment list

#RPRY RPG library of subroutines code

#RPRZ Form R-dot RPG code from segment list
and object code

#RPZY RPG dump control facility

DRGCFI RPG find item in compression (#RPIC)

DRGCZA RPG open a compression area (#RPG)
DRGCZC RPG write a compression (#RPG)
DRGCZE RPG close a compression area (#RPG)
DRGCZG RPG open a compression block (#RPIC)
DRGCZH RPG get next compression (#RPIC)
DRGCZK RPG close a compression block (#RPIC)
DRGCZM RPG write an object code block (#RPIC)
DRGCZN RPG get next source record (#RPG)
DRGCZzZP RPG printer control (#RPG)

DRGCZzZ RPG call next compiler phase (#RPG)
PIOCS RPG disk control (#RPG)
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RPG EXECUTION-TIME SUBROUTINES

Function

Subroutine

Name Descriptive Name

$$SYRP RPG Il halt processor

#RPSPD Delete held print files

#RPDD Data dictionary test

@PGAA Array index

@PGAB File translation

@PGAC Square root

@PGAS Array sort

@PGBB BSCA logic for transmit
and receive

@PGBG BSCA logic for retrieve

@PGBI Convert to binary

@PGBO Convert to decimal

B-24

Called by the supervisor whenever a halt is requested by an RPG Il
compiler phase or RPG |l object program. This is a transient. When an
error occurs, $$SYRP is called and sets up a parameter list to be
passed to the system log transient in the supervisor. For a description
of errors, error codes, and console displays, see IBM System/36 RPG Il
Messages Manual, SC21-7940.

Called by the RPGONL procedure if the user does not want to see the
RPG Il compiler listing. This module deletes the spool queue entry for
the compiler listing.

Called by RPGC, AUTO, and RPGONL procedures to determine if a data
dictionary exists.

Retrieve the address of the nth field in an array in which n is the value
of the index in an input, calculation, or output specification. This
subroutine is used when a specified element in an array is required.

Replace characters in an entry in the translation table. The first
character of each 2-byte element in the table is compared against the
input data in the input buffer. When a comparison is found, the second
byte of the translation table is replaced by the first byte. For output, the
first byte of the translation table is replaced by the second byte.

Find the square root of any zoned decimal number with or without
decimal places by finding the number of significant digits in the source
and squaring successively smaller numbers until the exact root is found.
The result is automatically half adjusted.

Sort the array specified into ascending or descending order, depending
on how the array was defined.

Place the table element address into the BSCA preopen DTF, if the
table element address was specified for the dial number or station IDs
on the telecommunications specifications. Translate station IDs using
the translation table, if file translation was specified for the BSCA file.

Place the table element address into the BSCA preopen DTF, if the
table element address was specified for the dial number or station IDs
on the telecommunications specifications. Translate station IDs to ASCII
by using the translation table, if ASCIlI was specified.

Convert a decimal number to its binary equivalent.

Convert a binary number to its decimal equivalent. (The length will be
either hex 04 or hex 09, depending on the size of the field specified in
the extension or input specifications. If the size is 2 bytes binary, the
length will be hex 09. If the number is larger than the number that can
be contained in 4 bytes, only the overflow portion is shown.)
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Subroutine
Name

Descriptive Name

Function

@PGBP

@PGBS

@PGCI

@PGCO

@PGCR

@PGDC

@PGDI

@PGDM

@PGFI

@PGFO

@PGIC

@PGLC

@PGMA

BSCA logic for transmit

BSCA SVC data
management router
Unpack

Pack

KEYBORD/CRT data
management

DEBUG

Alternate collating
sequence

SVC data management
router

Load object tables

Dump object tables

Divide

LOKUP

Move array

Replace the table element address into the BSCA preopen DTF if the
table element address was specified for the dial number of station IDs.
Translate station IDs to ASCII by using the translation table, if ASCII
was specified.

Call the data management router to get or put to the BSCA file.

Convert a packed decimal field with a maximum length of 8 bytes to a
signed unpacked decimal field up to 15 bytes long.

Convert an unpacked field up to 15 bytes long into a packed field with
a maximum length of 8 bytes. The sign is maintained.

Determine the type of operation requested and builds the appropriate
5250 text stream. Issue the |/O request to work station data
management. Check the validity of the command keys that are pressed
with the SET operation. Position the keyed data in the RPG field for the
KEY operation.

Produce either one or two records, depending upon the parameters
passed by the object code generated in the #RPQV compiler phase.
One record contains a list of all indicators that are on at the time the
DEBUG operation code was encountered. The second record shows the
contents of any one field, array, array element, or table element.

Compare two alphameric field when one or both are not in normal
collating sequence.

Call the data management router to get or put to all files other than
BSCA.

Load any preexecution-time table/array and its alternate into storage
and perform sequence checking.

Dump object-time table/array and its alternate onto the appropriate
device at last record (LR) time, if the extension specification for this
table/array has a to-filename entry specified.

Divide two numbers in the prime work area of ROCA and leave the
quotient and remainder in the prime work area in case an MVR
operation code follows.

Compare a field or search argument against the entries in a given table
or array, until a specified setting of the condition register results, and
return the address of the table/array element that caused the register to
be set.

Move data from a field to an array, from an array to a field, or from an
array to an array. If an array if variably indexed, this subroutine
calculates the address of the indexed element. Data is moved from
factor 2 to the result field; the length of the move is the shorter of the
lengths of factor 2 and the result field. If factor 2 is a figurative
constant, it fills the array from the referenced array element to the last
element in the array.
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Subroutine
Name

Descriptive Name

Function

@PGMC
@PGRI

@PGTA

@PGTC

@PGTD

@PGTI

@PGTL

@PGTO

@PGTP

@PGTR

@PGTS

@PGTT

B-26

Multiply

Indicators

CONSOLE data
management

Test zone

Work station return code
update

Work station input
processing

CONSOLE limits data
management

Work station output
processing

Work station allocation
(ACQ)

Work station deallocation
(REL)

Work station scan

Work station retrieve
display station information
post

Multiply the two integers in the prime work area in ROCA.

Set specified resulting indicators on or off as required by the object
program.

Determine and display the current record format on the display station
display screen. Process the CONSOLE record keyed by the display
station operator.

Test the zone of a byte loaded into the prime work area and sets the
condition register.

Update *STATUS and data managment return codes on input, output,
NEXT, ACQ, and REL operations.

Obtain an input record for the object program from the WORKSTN file.
Scan the work station ID table to establish control information for the
WORKSTN file. Save data and indicators for the currently active work
station. Process errors encountered by a work station. If a WORKSTN
INFSR error/exception subroutine is specified, exit to the subroutine
when an error condition occurs or when a function key is pressed.

Display the limits prompt on the display station display screen. Process
the low and high limits entered by the display station operator.

Invoke work station data management to perform a put or release
operation. Schedule an invite input operation for multiple work station
files or for requestors. Initialize a work station that has not undergone
startup input processing. If a WORKSTN INFSR error/exception
subroutine is specified, exit to the subroutine when an error condition
occurs.

Invoke work station data management to allocate (acquire) a work
station for the object program. Create a new work station identification
table entry. If a WORKSTN INFSR error/exception subroutine is
specified, exit to the subroutine when an error condition occurs.

Deallocate (releases) a work station from the object program. Halt if
entry for work station to be released cannot be found. Delete work
station identification table entry. If a WORKSTN INFSR error/exception
subroutine is specified, exit to the subroutine when an error condition
occurs.

Scan work station ID table for one of these types of entries:
« A specified work station ID entry

« Any work station ID entry

« A null entry

Invoke work station data management to retrieve display station status
information. The status information is display station size (1920 or
3564).
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Subroutine

Function

Name Descriptive Name

@PGTU Select next input work
station

@PGO1 Read SYSIN

@PG20 Get/put external indicators

@PG21 Get/put local

communications area

@PG22 Read and update work
station utility transaction
file

@PG23 Message retrieve
subroutine

@PG40 Remove S/0 and S/I IGC

control characters

@PG41 Insert S/0 and S/I IGC
control characters

@PG95 Inline inquiry support

Select a work station (of a multiple work station file) from which to
receive the next input record. If a WORKSTN INFSR error/exception
subroutine is specified, exit to the subroutine when an error condition
occurs.

Read one 120- or 512-byte record each time the subroutine is called.

Set the end-of-file indicator when the END statement is encountered.

Swap the external indicators between the specified display station’s
local communication area and the ROCA indicator table.

Return results in the RPG field specified in the RLABL parameter list.

Swap data between the local communication area for a specified display
station and an RPG Il field or data structure.

Return results in the RPG Il field specified in the RLABL parameter list.

For the first read or when a restart option, read the first logical record
from the chain specified by the parameter list array.

For a normal get operation, read the next logical record in the chain
and, if last record, return a last record indication to RPG.

When the close option is specified in the special DTF, close the WSU
transaction file and return to RPG.

When an error condition is found, turn on appropriate indication in the
parameter list array and return to RPG.

Retrieve messages from user-specified message member. The
maximum length of a level-1 message is 75 characters; the maximum
length of a level-2 message is 225 characters.

Move the from-field to the to-field and remove the shift-in and
shift-out characters from the first and last positions of the from-field.
Set a return code indicating the status of the move.

Move the from-field to the to-field and insert the shift-in and shift-out
characters from the first and last positions of the from-field. Set a
return code indicating the status of the move.

Turn on an indicator passed in the parameter list if an inquiry request if
pending. Turn off the inquiry request bit in system communications area
before returning.
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Appendix C: Program Product Utilities Directory

This appendix provides brief descriptions of program
product utilities modules. It contains morule/routine
descriptions for modules in the the following program
product utilities:

« Data file utility (DFU)

« Screen design aid (SDA)

« Source entry utility (SEU)

« Work station utility (WSU)

« ldeographic sort utility

« ldeographic character generator utility

« Query/36

« PS/36

« DW/36

+ Development Support Utility (DSU)

Use this appendix when diagnosing problems relating to
the IBM program product utilities and any code
generated by utilities within it.

All modules listed in this appendix, with the exception of
WSU modules, are execution-time modules. The
modules listed under WSU compile-time modules are the
modules that comprise the WSU compiler; the modules
listed under WSU execution-time modules are those that

are either part of the user's WSU object program or are
available to the user’'s object program.
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Data File Utility (DFU) Program Product Directory

Module Name Descriptive ‘lame Function

#DFDE DFU enter/update mainline—entry Prompt operator for new record data in sequential or direct file.
and insert modes Build record and write to file.

#DFDI DFU diagnose specifications Diagnose DFU specifications.

#DFDU DFU enter/update Prompt for the review or edit of the previous record processed
mainline—update mode in a sequential or direct file.

#DFEI DFU enter/update mainline—entry Prompt operator for key and data fields for a new record in an
and insert modes indexed file. Build record and write to file.

#DFEU DFU—enter/update mainline Retrieve the first enter/update mainline driver phase. Contains
subroutines the following subroutines: update and display batch and total

accumulators; allocate printer; print new, updated or deleted
records; and process operator requested end of job.

#DFEX DFU initialize Read and process DFU control statements; allocate new file for
enter/update/inquiry/list enter function; initialize job execution area (COMMON) for
execution update, inquiry, and list functions; route control to the

execution module to process the file.

#DFFB DFU create format in DFU work  Create the file, record, and field information sectors for the
file DFU format and write them in the work file.
#DFIN DFU inquiry execution Process user requests interactively in displaying indexed
sequential or direct data file records at the display station.
#DFLS DFU list execution List the data file in the format specified by the DFU program.
#DFMP DFU build attributes specifications Find and retrieve records from the source member containing

the file definition and input specifications. Allocate and open
temporary data file for the diagnosed DFU attributes.

#DFQE DFU create enter/update DFU Prompt operator for information required to build DFU
specifications specifications needed to process an enter/update request.
#DFQl DFU create inquiry DFU Prompt operator for information required to build DFU
specifications specifications needed to process an inquiry request.
#DFQL DFU create list DFU specifications Prompt operator for information required to build DFU
specifications needed to process a list request.
#DFSB DFU build source input for sort Create a source member of sort sequence specifications for the
portion of DFU list data file to be listed.
#DFSS DFU save DFU specifications Prompt for options and perform source save.
source
#DFUD DFU enter/update Prompt for the review or edit of the previous record processed
mainline—update mode in an indexed file.
#DFUP DFU update DFU specifications Display, print, and/or allow for the editing of DFU
specifications.
#DFWS DFU create work station source Create work station source specifications for enter/update and
specifications inquiry jobs, and write the DFU format as a SUBR library
member.
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Screen Design Aid (SDA) Utility Directory

Module Name

Descriptive Name

Function

#SAEF

#ISAEM

#SAEP

#SAER

#ISAEW

#SAFA

#SAFU

#SAIN

#SALB

#SAMM

#SAPF

#SAPM

#SAPR

#SAPW

#SASC

#SASE

#SASF

SDA format termination
processing

SDA menu termination
processing

SDA print termination
processing

SDA RPG termination
processing

SDA WSU termination
processing

SDA screen format add

processing

SDA screen format
update/copy processing

SDA initialization

SDA librarian

SDA menu modification

SDA screen format processing

SDA menu processing

SDA RPG generation
processing

SDA WSU generation
processing
SDA compiler selection

SDA edit selection

SDA screen format selection

Process end-of-member-options display; copy format member in
primary work file to source library.

Process end-of-menu-options display; copy menu members in
primary work file to source library.

Process end-of-print-options display; print formats from format
member in primary work file.

Process end-of-RPG-generation-options display; copy RPG
WORKSTN specifications in secondary work file to source library.

Process end-of-WSU-generation-options display; copy the WSU
program in secondary work file to source library.

Perform ADD and READD format operations using secondary
work file; perform recovery processing on secondary work file;
process end-of-format-options display.

Perform UPDATE and COPY format operations using secondary
work file; perform recovery processing on secondary work file;
process end-of-format-options display.

If SDA primary work file exists, show the recovery options
display; initialize the LDA.

Service requests from selection routines for a member name list.

Process menu definition work displays and update text(s) in
secondary work file for user modifications to command and
display text or help text; process end-of-text-options screen.

Perform mainline processing for the building of a secondary work
file for ADD, RGADD, COPY, and UPDATE operations on a
particular format.

Build secondary work file for text editing, translating System/34
type display text to System/36 menu text if necessary.

Build secondary work file for RPG program generation. Prompt
for and process RPG program definition displays.

Build secondary work file for WSU program generation. Prompt
for and process WSU program definition displays.

Process recovery on primary work file and user selection of source
member to compile.

Process recovery on primary work file and user selection of source
member for SEU editing.

Provides the following functions:

» Process recovery on primary work file and user selection of
format source member

« Prompt for user selection of screen formats and user selection
of ADD, UPDATE, DELETE, RESTORE, or PATTERN AFTER
screen format operations
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Module Name

Descriptive Name

Function

#SASM

#SASO

#SASP

#SASR

#SASV

#SASW

#SAS1

#SAS2

#SAS3

#SAS4

c-4

SDA main option menu
processor

SDA screen format print

SDA selection for RPG
program selection

SDA screen format view
selection

SDA selection of WSU
program generation

SDA S specification syntax
checker

SDA D specification syntax
checker

SDA D specification servicing

SDA D specification syntax
checker

SDA menu selection provides the following functions:

Process recovery on primary work file and user selection of
menu source members

Prompt for menu texts within a menu source member and user
selection of ADD, UPDATE, DELETE, or PATTERN AFTER text
operations

Service user’'s menu selection requests for the
following:

Create or update a menu and its help text

Create, add, update, delete, and copy formats for the screen
format generator

Create, add, update, delete, copy formats for WSU
Build RPG Il WORKSTN file specifications

Build a WSU program

Edit source members via SEU

View screen formats in a $SFGR load member
Print images of screen formats in a source member

Evoke the screen format generator n to compile screen
formats

Process recovery on primary work file and user selection of a
format source member. Initialize primary work file. Process user
selection of screen formats within a format source member to
print.

Process recovery on primary work file and user selection of source
members. Initialize primary work file.

Process recovery on primary work file and user selection of format
load member. Initialize primary work file. Process user selection
of screen formats within a format load member to view.

Process recovery on primary work file and user selection of source
member. Initialize primary work file.

Perform syntax checking on S specifications.

Perform syntax checking on D specifications.

Move data between work screen image and D specification
constant area.

Perform syntax checking on WSU D specifications.
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Source Entry Utility (SEU) Directory

Module Name

Descriptive Name

Function

#SEAN

#SEDL

#SEDX

#SEEJ

##SEEO

#SEET

#ISEIC

#SEID

#SEIN

#SELL

#SEMV

#SEMX

#SERA

#SERB

SEU scan

SEU delete

SEU data management
operations for delete, count,
and add index sector function

SEU end of job

SEU end-of-job option and
command key display

SEU enter/update

SEU include

SEU include i

SEU initialization

SEU roll

SEU move

SEU message translate

SEU RPG Il optional
calculation specification
syntax checker—phase 3

SEU RPG Il optional
calculation specification
syntax checker—phase 2

Scan a member for a statement that contains a specified
character string and optionally replace the string with another
specified character string.

Delete statements from the current member.

Response check for all statement numbers, delete a statement by
removing index entry, count number of statements between the
from statement and the ending statement for move operation, get
new index sector when required and chain to previous and next
sectors.

Copy statements from the SEU work file to the library member
and perform statement serialization, program name duplication,
and member listing as requested. Delete work file.

Allocate a printer to SEU if printing is requested, change number
of display screen lines per statement, display the command
function key display, and prompt for end-of-job options.

Enter statements into the member or update statements that
already exist in the member. Retrieve selected display screen
formats. If print option is on, use printer data management n to
print statements.

Include statements from another member into the current
member. Perform roll up and search-end-of-source functions for
include members. If print option is on, use printer data
management n to print statements.

Check responses to Include-From-Library-Name, and
Include-From-Member-Name prompts. Change roll factor.

Initialize variables and diagnose the SEU control statements. If it
already exists, copy the member being worked on into the work
file from the library.

Perform roll up, roll down, and search-end-of-source functions
on all members except include member.

Copy or move specified statements from one location to another.
If move was specified, delete statements at original location.

Allow the user to enter translated versions of messages that are
contained in a message source member.

Continue RPG Il calculation specifications syntax checking.

Continue RPG Il calculation specifications syntax checking.
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Module Name

Descriptive Name

Function

#SERC

#SERD

#SERE

#SERF

#SERG

#SERH

#SERI

#SERJ

#SERL

#SERO

#SERP

#SERT

#SERU

#SEU
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SEU RPG Il optional
calculation specification
syntax checker—phase 1

SEU RPG Il optional
calculation specification
‘syntax checker—phase 4

SEU RPG Il extension, line
counter, copy statement, auto
report, and control card
specifications syntax
checker—phase 1

SEU RPG Il file description
specification syntax
checker—phase 1

SEU RPG Il file description
specification syntax
checker—phase 2

SEU RPG Il file description
specification syntax
checker—phase 3

SEU RPG Il input specification
syntax checker—phase 1

SEU RPG Il input specification
syntax checker—phase 2

SEU RPG Il extension
specification syntax
checker—phase 2

SEU RPG Il output
specification syntax
checker—phase 1

SEU RPG Il output
specification syntax
checker—phase 2

SEU RPG Il
telecommunications
specification syntax
checker—phase 1

SEU RPG Il
telecommunications
specification syntax
checker—phase 2

SEU common

Syntax check RPG Il calculation specifications.

Continue RPG Il calculation specifications syntax checking.

Syntax check RPG Il control, extension and line counter
specifications; and auto report option and /COPY specifications.

Syntax check RPG Il file description specifications.

Continue syntax checking RPG Il file description specifications.

Continue syntax checking of RPG Il file description specifications.

Syntax check RPG Il and auto report input specifications.

Continue syntax checking RPG Il and auto report input
specifications.

Continue syntax checking RPG Il and auto report control,
extension and line counter specifications; and auto report option
and /COPY specifications.

Syntax check RPG II and auto report output specifications.

Syntax check RPG Il and auto report output specifications.

Syntax check RPG Il and auto report telecommunications
specifications.

Continue syntax checking RPG Il and auto report
telecommunications specifications.

Load the SEU local data area and the four main storage resident
routines (SEUDM, SEUKEY, SEUMSG, and SEUPNT).
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Work Station Utility (WSU) Directory
WSU COMPILER MODULES

Compile-Time

Module Descriptive Name Function
#WSGAF WSU assign data base field Assign data base field values; place the JDB size, WDB size, and
values counts of data base fields, system fields, program labels, and
subroutines in GCOMMON.
#WSGAI WSU indicator assignment Use local copy of system indicator table to update
phase indicator-referencing T, M, S, D, and C records with the

corresponding mask /displacements. Print indicator usage lists.

#WSGAL WSU assign program label Update field name table with relative command data block
values numbers and data block displacements for program labels.

#WSGAM WSU message assignment Update C records that have message-defining literals with
phase assigned relative message numbers. Build MIC table and update

C records that have message-referencing MIC numbers with
assigned relative message numbers. Print list of referenced MICs.

#WSGAS WSU build array Generate array specification area (ASA) for the WSU object
specification area program.
#WSGBF WSU field name table Build field name table from data field and program label
building phase definition/references on T, M, F, S, D, and C records.
#WSGCD WSU command data area Format the command data area from C records, GCSBDFSB,
building phase GCSBDRSD, and GCSBDPSB and put the area in work file object
at the preassigned location.
#WSGCH WSU control header building  Format the control header from sections of GCOMMON and put it
phase in the first work file object sector.
#WSGCS WSU command specification  Format the command specification area for C records and put the
area building area in the work file object at the preassigned location.
#WSGDS WSU data specification area Format the data specification area from T, M, F, S, D, and C
building phase records and the system fields table and put the area in the work
file object at the preassigned location.
#WSGEP WSU execution procedure Calculate the minimum execution region size. Format the
member generating phase execution procedure statements and put them in the new

procedure member. Print an execution region map and the OCL
for the new procedure.

#WSGFO WSU object program Build file and record type specification block displacement tables
formatting phase from T, M, |, and F records. Build a process segment
specification block displacement table and table of display
attributes and field counts from S and D records. Determine total
object size and assign relative locations to individual object areas.

#WSGFS WSU file specification area Format the file specification area from T, M, |, and F records and
building phase put the area in the object work file at the preassigned location.
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Compile-Time

Module Descriptive Name Function

#WSGLS WSU local specification area Format the local specification area from F records and put the

building phase area in the object work file at the preassigned location.

#WSGMD WSU message data area Format the local specification area from C records and put the

building phase area in the object work file at the preassigned location.

H#WSGML WSU message length Build tables from D records that describe display screen format

assignment phase field distribution. Determine the number of bytes allowed for
message text on each display screen format. Update D records
with assigned message lengths. Print extended diagnostics.

#WSGMS WSU message specification Format the literal section of the message specification area from

area building phase C records and put the section in the work file object at the
preassigned location. Format the MIC section of the message
specification area from C records and put the section in the work
file object after the literal section.

#WSGMT WSU diagnostic message text Print list of diagnostic message texts cross-referenced to error

listing and cleanup phase numbers and severity codes. If an abort or terminal error has
been signaled, abnormally terminate generation.

#WSGOB WSU object program member Load library sector PUT /GET ﬂ and copy the preformatted work

generating phase file object to the new object member.

#WSGOM WSU generator post-assign Initialize the post-assign GCOMMON extension, overlaying

initialization phase assign-only code and data.

#WSGPS WSU process specification Format the process specification area from S records and

area building phase GCSCRNTB and put the area in the work file object at the
preassigned location.

#WSGRF WSU field data block Update embedded field data blocks in T, M, F, S, D and C

resolution phase records and system fields table with name definitions and relative
number and displacement assignments from corresponding field
name table entries.

#WSGSS WSU screen specification Format the screen specification area from S and D records and

area building phase GCSCRNTB and put this area in the work file object at the
preassigned location.

#WSGWF WSU generator post-syntax Initialize the post-syntax GCOMMON extension, overlaying

initialization phase syntax-only code and data, and move a copy of the system fields
table into GCOMMON.

#WSGO WSU generator common Initialize the generator's common data areas (GCOMMON,

initialization phase GCCHGEND, and GCSYNTAX). Print source records up to first
noncomment or end of file.

#WSGOI WSU generation initialization Initialize generator environment. Prime common data area with
control information, open required files, and start WSU
compilation listing.

#WSG1 WSU J specification syntax Print J specification and read and print all source records to the

checking phase first T, M, S, D, or C specification EOF.
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Compile-Time
Module

Descriptive Name

Function

#WSG2

#WSG2A

#WSG3A

#WSG3B

#WSG4A

#WSG4B

#WSG4C

#WSG4D

#WSG5H

#WSG6

#WSG8

#WSG9

WSU T and M specification, F

and | specification syntax
checking phase

WSU E specification syntax
checking phase

WSU S specification syntax
checking phase

WSU D specification syntax
checking phase

WSU calculation specification
syntax checker

WSU calculation specification
operation, table, and
continuation syntax phase

WSU calculation specification

operation, MIC/message text,

and continuation syntax
checking phase

WSU calculation specification

operation, factor 2, result field,

and half-adjust syntax
checking phase

WSU file, record type, and
processing level assignment
phase

WSU format assignment
phase

WSU operation code
assignment phase

WSU SFGR source member
generating phase

Print records in source buffer and read and print T, M, F, and |
specifications and all source records to the first S, D, or C
specification or end of file. Put T, M, |, and F records in the work
file intermediate text.

Syntax check all E specification fields, build intermediate text
entries and common data areas, write MICs for all errors
detected.

Print record in source buffer and read and print S specifications
and all other source records to first D or C specification or end of
file. Put S record in work file intermediate text.

Print record in source buffer and read and print D specifications
and all other source records to next C or S specification or end of
file. Put D record in work file intermediate text.

Begin checking the syntax of calculation specifications. Put
special C and/or S records in the work file intermediate text.

Complete syntax checking for table operations. Print C
specification and any continuation line and all other source records
to next C, S, or D specification or end of file. Put C record in
work file intermediate text.

Complete syntax checking for message operations. Print C
specification and read and print any continuation line and all other
source records to next C, S, or D specification or end of file. Put
C record in work file intermediate text.

Complete syntax checking for non-message/table operations.
Print C specification and read and print all source records to next
C, S, or D specification or end of file. Put C record in work file
intermediate text.

Build relational tables for file, and record type definitions. Update
C and S records with relative file and record type numbers and
processing level codes. Print extended diagnostics.

Build relational tables for format definitions. Update C records
with relative screen format numbers. Print extended diagnostics.

Print unreferenced multiply-defined and undefined field names.
Print extended diagnostics. Adjust
field-name-definition-dependent operation codes in C records.

Format SFGR S and D records and put them in a new source
member.
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WSU EXECUTION-TIME MODULES

Execution-
Time Modules Descriptive Name

Function

#TXCR WSU TXCR file build (CREATE)
mainline

#TXC1 WSU TXCR end statement
processor

#TXC2 WSU TXCR recover statement
processor

#TXC3 WSU TXCR refresh end
statement processor

#TXC4 WSU TXCR recreate statement
processor

#TXCH WSU TXCR txcrfile statement
processor

#TXC6 WSU TXCR run processor

#WSUCR WSU transaction file create
routine

#WSUEX WSU transaction file extraction
routine

#WSURV WSU recovery extraction
routine

#WSXI1 WSU execution initialization
phase 1

#WSXI2 WSU execution initialization
phase 2

H#WSXP WSU execution process
mainline

C-10

Initialize for TXCR utility.

Process TXCR END control statement.

Process TXCR RECOVER control statement.

Process TXCR REFRESH control statement.

Process TXCR RECREATE control statement.

Process TXCR TXCRFILE control statement.

Process TXCR RUN control statement.

Build transaction file record-by-record.

On transaction file record retrieval, selectively exclude retrieved
records.

On transaction-file~trailer-containing-file record retrieval,
selectively exclude retrieved records.

Initialize for WSU object program execution by finding required
message, object program, and format members, and by
intialization all required data areas.

Allocate and open disk files, set up WSU execution work file
according to information in object member, format common data
areas.

Perform the following execution-time subroutine processing:

« Initial load low storage resident data/code.
« Initialize low storage resident data areas.

« Perform enter linkage for called subroutine and, if required,
fetch subroutine-containing WSU transient.

o Perform return linkage for called subroutine and, if required,
fetch calling-routine-containing transient.

« Dispatch work session driver to complete, restart, or begin
interaction cycle for work station, or work session abort to end
cycle.

« Abort job or session.

« Process storage requests.
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Execution-
Time Modules Descriptive Name

Function

#WSX00 WSU execution transient O
#WSXO01 WSU execution transient 1
#WSX02 WSU execution transient 2
#WSX03 WSU execution transient 3
#WSX04 WSU execution transient 4
#WSX05 WSU execution transient 5
#WSX06 WSU execution transient 6
#WSX07 WSU execution transient 7
#WSX08 WSU execution transient 8
#WSX09 WSU execution transient 9
#WSX10 WSU execution transient 10

Log driver trace entries, work station trace entries, and file trace
entries.

Read records from specified data file, and suspend session if
necessary to avoid record contention.

Write record to specified data file.

Consists of routines for the following:

« Trace pool element functions, if pool trace active.
« Restore registers and return to caller.

. Display specified WSU /user format and select any required
messages.

Process the RANGE operation for alphameric factors.

Process all calculation specifications for the current processing
segment.

Consists of routines for the following:

« Perform sign-on initialization of transaction file, session
activation, and initiate the |J, IW, and first sequence screen
processing segments.

« Validate work session data record chain in transaction file.
Determine next segment to be processed in enter mode.
Consists of routines for the following:

« Handle automatic puts and program-defined processing within
current segment.

« Get specified CDB from work file and place it in the pool.

Perform session deactivation, sign-off transaction file and work
session termination, and initiate the EW and EJ processing
segments.

Consists of routines for the following:

« Drive interaction cycles, restore get-suspended session, accept
user, set command/function key indicators, and select
appropriate routine for keyed response or request. Save or
restore normal WDB for cycle turnover.

« Get normal or alternate WDB from work file into pool element
and transfer corresponding sections to work station level JDB
fields, common indicators, and common data pointers.

« Put work station level JDB fields, common indicators, and
common data pointers into corresponding sections of normal or
alternate WDB in pool element.
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Execution-

Time Modules Descriptive Name

Function

#WSX11
#WSX12

#WSX13

#WSX14

#WSX15

#WSX16

#WSX17
#WSX18

#WSX19

#WSX20

WSU execution transient 11

WSU execution transient 12

WSU execution transient 13

WSU execution transient 14

WSU execution transient 15

WSU execution transient 16

WSU execution transient 17

WSU execution transient 18

WSU execution transient 19

WSU execution transient 20

Process WSU calculation specification multiply operation.

Process WSU calculation specification divide operations and move
remainder operations.

Process WSU calculation specification table compare operations
for table of alphameric literals or table of alphameric fields.

Process WSU calculation specification table compare operations
for table of numeric literals or table of numeric fields.

Convert specified binary value to decimal character equivalent in
JDB or decimal character value in JDB to binary equivalent in key
area.

Route control to appropriate processor for response to WSU
message or MENU display. Handle abnormal completion code
from work station data management n

Get and update trailer information from transaction file record.
Perform the following:

« 1/0 for calculation specification or review of GETPH, GETPR,
GETNH, or GETNR operation.

« 1/0 for GET calculation specification operation.
« Format trailer information transaction file adds or inserts.
« Allocate pool element.

Handle review mode processing. Zero or blank all normal or
alternate work station level JDB fields.

Perform LOKUP operation for WSU array manipulation.
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Ideographic Sort Utility Directory

Module Name

Function

0.#KASA
0.#KA$D
0.#KAS$E

0.#KA$X

0.#KA@HELP
0.4#KASHELP

O0.#KABA
(phase OB)

0.#KABC

0.#KACA
(phase OC)

0.#KACB

0.#KACC

0.#KACE

0.#KACF

0.#KACK

0.#KACL
0.#KACZ
0.#KADA
0.#KADB
(phase 0D)

O0.#KAEA
(phase OE)

Print sort's COMMON area with labels after phases OA, 0B, OD, OE, and all passes.
Contain phase OD COMMON constants. Serve an input to 0.#KA$A when dumping COMMON.

Determine if there is enough available storage to load O.#KA$A (sort COMON dump routine). If
there is enough available storage, load O.#KAS$A.

Contain phase 1, 2, and 3 COMMON constants. Serve as input to 0.#KA$A when dumping
COMMON.

Display screen formats for ideographic sort prompts (for nonideographic session).
Display screen formats for ideographic sort prompts (for ideographic session).

Finish diagnosing the header statement and issue messages if any errors are detected. Pseudo
open and allocate the input file.

Allocate the work file, if work file (FILE) statement present.

Read the statement following the header statement.

If ALTSEQ specified, load and call 0.#KABC.

Read and diagnose ALTSEQ statements and issue messages if any errors are detected.

Modify the 256-byte alternate collating sequence table as specified on the ALTSEQ statements
that are read in.

Read and diagnose sort sequence specifications for one sort run.

Issue error messages based on the error table generated in phase OC. Determine if any terminal
errors were diagnosed by phase OC; if they were, pass control to 0.#KAGA.

Move the select/build routine to its final position in storage. Move the summary table behind
select/build routine if summary sort is used.

Diagnose the sequence specification statements to determine if they are valid include or omit
statements. Generate code segments from the information on the include/omit statements.

Diagnose the sequence specification statements to determine if they are valid field statements.
Generate code segments from the information on the field statements.

Diagnose include/omit record type specifications with a factor 2 keyword. Generate a valid
include/omit sequence specification statement.

Calculate module length.

Complete select/build code. Move the summary table to phase 1 location behind COMMON.
Determine the active program lengths of modules 0.#KA1X, 0.#KA2A, 0.#KA3A, and 0.#KA3S.
Design the execution phases of the sort program (phase 1, phase 2, and phase 3).

Check for terminal error in design of sort. If found, pass to O.#KAGA.

Allocate output file, if not the same file as the input file. If work file (FILE) statement omitted, call
automatic work file allocation (QKAEG).
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Module Name

Function

0.#KAGA
(phase 0G)

0.#KASE

O0.#KASRT
(phase 0OA)

0.#KATB
O0.#KATL
0.#KAZA
0.#KA1D

O0.#KA1L

0.#KA1X
(phase 1)

0.#KA1Z

0.#KA2A
(phase 2)

0.#KA2L

O0.#KA3A
(phase 3)

0.#KA3L

0.#KA3S
(phase 3)

O0.#KA4A
(phase 4)

0.#KA9G
0.#KA9I

O0.#KA9M
O.#KA9P
0.#KA9S

Issue messages indicating errors found and information determined in the generation phases.

Convert 1-byte EBCDIC KANA reading field to Seion KANA control field.

Do initial sort.

Determine if #KAMAST and #KACTIVE are on disk. Generate the active collating sequence tables.
Build ideographic control field.
Move a given number of bytes from one area in storage to another.

Calculate and place in COMMON the sector address (SSS) of the current work block. Calculate
and place in COMMON the SSS of the next work block.

Perform initialization for 0.#KA1X. Load into storage the required phase 1 modules for O.#KA1X.

Perform a tournament sort, produce variable-length strings of sequence work records, and place a
string of a variable number of work record blocks onto the work file. At end of pass for a
summary sort, move the summary table from the next byte after the select/build code to the next
byte after COMMON.

Issue messages indicating errors found and information determined in the preceding execution
phase.

Merge strings created in phase 1 until the total number of strings is less than or equal to the
sort’s order of merge.

Load into storage the required phase 2 modules for 0.#KA2A.

Allocate the output file, if it is the same file as the input file, perform last pass of the merge, and
place the sorted records consecutively in the output file.

Perform initialization for the phase 3 modules (0.#KA3A/0.KA3S), and load into storage the
modules required by 0.#KA3A/0.KA3S to perform phase 3. If the number of remaining strings is
less than the order of merge, redesign the sort for phase 3.

Allocate the output file, if it is the same file as the input file, and perform last pass of the merge.
If no summary table exists, delete duplicate records; if a summary table exists, summarize
duplicate records as specified, and place the sorted records consecutively in the output file.

Issue displayed message and end the job after unsuccessful completion via the SYSLOG transient
routine. Terminate the sort program after successful completion.

Provide the logical get 1/0 function for the work file.

Read sort sequence specification statements, which are in a procedure member or are entered
from the display station keyboard.

Read sort sequence specification statements from the loadable sort parameter list.
Provide the logical put |/O function for the work file.

Read sort sequence specification statements from a source member.
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Module Name Function

@KADC Compute the initial area in phase 1 to be assigned to the internal sort area.

@KAEG Determine the space needed for the work file and use special allocate to automatically allocate it.

@KAZB Convert an unsigned zoned decimal number (up to 7 bytes long) to a 3-byte hex number.

@KAZC Convert a 3-byte hex number to a 7-byte zoned decimal number and concatenate a sign byte to
the result.

@KAZD Divide a 3-byte hex number into another 3-byte hex number.

@KAZE Convert 4-byte groups into their equivalent 9-bit EBCDIC values.

@KAZF Convert 1 byte of storage to printable EBCDIC values, 1 bit at a time.

@KAZM Multiple two 3-byte hex numbers.

The following module is the loadable sort transient that is packaged as part of the SSP.

0.#MAGS Load and give control to #KASRT. Set the completion indicator and return control to the program
that called sort.
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Ideographic Character Generator Utility

Module Name

Descriptive Name

Function

#CGIN

#CGCM

#CGSB

#CGML

CGU initialization

CGU common data areas

CGU common subroutines

CGU mode control

Open extended ideographic character file (#EXTN) and master
sort information file (#KAMAST), and allocate the active
collating sequence file (#KACTIVE).

Allocate and open the display station.
Locate all CGU modules and build a parameter table.

Load #CGCM (common data areas) and #CGSB (common
subroutines) into lower portion of #CGIN.

Retrieve keywords from #CG#MG and save them in common
area.

Initialize data areas in common area.

Contain the initialized common data structure (CGCOM) used
by all modules.

Contain all file DTFs, physical buffers, I0Bs, display station
DTFs, printer DTFs, physical print buffers, and format index
1/0 areas.

Load requested module, if required, and specify which modules
are already loaded.

Issue SYSLOG messages.

Perform display station 1/0.

Analyze function and command keys (called by WSRTN).
Right-adjust a numeric field.

Convert extended character numbers to the RRN in #EXTN file.
Convert RRN to sector address in #EXTN file.

Convert sector address to RRN in #EXTN file.

Convert RRN to extended character number.

Convert IBM code to RRN in #KAMAST.

Retrieve a record from #EXTN file.

Retrieve a record from #KAMAST file.

Determine what function is requested via command key (entry,
update, sort, delete, list, end of job).

Load and pass control to the appropriate execution module
when function is determined.
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Module Name Descriptive Name

Function

#CGEN CGU entry mode
#CGUP CGU update mode
#CGSO CGU sort mode
#CGDE CGU delete mode
#CGEJ CGU end of job
#CGLI CGU list mode

Determine next available location for new character in the
#EXTN file.

Prompt the operator for the number of the next character to be
created.

Check that the #EXTN character is not already defined.
Call #CGEU to process the description of the new character.

Call #CGAL to process the sort information, and write the new
character and sort information to the respective files.

Prompt the operator for the number of the character to be
updated.

Check that the requested character is a user-defined character.
Check that the #EXTN character is defined.

Prompt the operator for the character numbr;r of the sort
master record to be updated.

Display and allow the operator to change the sort information
in the sort master file; for IMB-supplied characters only, allow
update to single pronunciation.

Call #CGAL to write the updated sort information in the master
sort file and to print the updated sort information if the print
status is on.

Prompt the operator for the number of the #EXTN character to
be deleted and display the character before deleting it.

Call #CGAL to delete the character from the #EXTN file and
the master sort file.

Call #CGAL to print deleted records.
Prompt the operator for ending or continuing the job.
Display number of records processed.

If YES response to end-of-job prompt, print number of
records processed if any printing has occurred.

If NO response to end-of-job prompt, return to the exited
mode.

Prompt the operator for the upper and lower limits of the
characters to be printed.

Check that the character print limits correspond to the
characters in the IBM-supplied extended ideographic character
set (excluding special symbols), or to the characters in the user
defined set.

Check that the upper limit is greater than or equal to the lower
limit.

Print the characters and master sort information within the
limits specified.
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Module Name Descriptive Name Function

#CGEU CGU character definition Prompt the operator for a description of new and updated
characters.

Process the description of new and updated characters.
(#CGEU displays the character as it is being defined or
changed, and allows the user to restart character definition.)

Process the Copy command function key to allow the user to
copy and optionally combine characters during character
definition.

Call #CGAL to write new and updated character definition in
the #EXTN file.

#CGAL CGU common subroutines Flag #KACTIVE file when active collating sequence changes.
Write record to #EXTN file.
Write record to #KAMAST file.

Move record from the 1/0 buffer to the image buffer for
processing.

Prompt for sort information.

Initialize sort hold fields.

Convert information from #KAMAST to displayable format.
Process user response to sort information prompt.
Process Enter key response to sort information prompt.
Check for blank fields with special symbol character type.
Convert image to matrix form.

Perform printing.

Allocate and open printer.

Print title and column heading lines.

Print second line of matrix and updated sort information.
Print remaining matrix lines.

Interface with printer data management.

Convert binary value to decimal.

Convert decimal value to binary.

Convert hex value to EBCDIC.
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Query/36 Directory

Module Name Descriptive Name

#QDDE Entry and insert modes mainline (for sequential or direct files)
#QDDI File specifications diagnosis processor

#QDDU Update mode mainline (for sequential or direct files)

#QDEI Entry and insert modes mainline (for indexed files)

#QDEU Mainline subroutines

#QDEX Initialization for execution processor

#QDFB Data entry control statement generator

#QDGN File, data definition, and data entry specifications generator
#QDLN Data dictionary link processor

#QDMP Data entry attribute specifications generator

#QDSS Data entry source specification save processor

#QDUD Update mode mainline (indexed files)

#QDWS Work station source specification generator

#QUDA Query/36 initialization

#QUDB Work with queries display

#QUDC Define the query display

#QUDD File/format selection

#QUDE Join files display and diagnostics

#QUDF Record selection display

#QUDG Field selection

#QUDH Sort field selection

#QUDI Select collating sequence and user defined collating sequence
#QuUDJ Column formatting and summarization display

#QUDK Result field definition display

#QUDL Break fields display

#QUDM Select output device and output type display

#QUDN Show file selections and join tests display

#QUDO Copy queries display

#QUDP Library list display

#QubDQ Review/view query, reads query from library into task work space
#QUDR Delete queries display

#QUDS End this query display
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Module Name Descriptive Name

#QUDT File/format definition extract and field table build
#QUDX Show long comments for files, format, and fields
#QUDY Translated language collating sequence tables
#QuDZ Query subroutine build (compile query subroutine)
#QuUD2 File list build
#QUF2 Record selection diagnostics
#QUK2 Result field definition diagnostics
#QUK3 Save/restore for result field definition
#QUPD Print query definition
#QUPF Print format of query output to disk file
#QURA Query run initialization
#QURB Run query to display or show report layout
#QURC Return data to DW/36 print for multicopy
#QURD Run query to printer
#QURE Determine report format
#QURF Compile code to format detail lines
#QURG Initialize for run-time record selection
#QURH Compile code to format summary lines and process breaks
#QURI Run query to disk when summary output only requested
#QURJ Call query data management to open the query
#QURK Run query to display format data routine
#QUTA Return data field instructions to DW/36 editor
#QUTB Document output driver and return data to DW/36 print for column list
#QUTC Return data to DW/36 editor
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PS/36 Directory

Module Name

Function

#ODBA
#ODBC
#0DBD
#ODBE
#ODBG
#ODBH
#ODBK
#0DBM
#ODBN
#0DBO
#0DBP
#0DBQ
#ODBR
#0DBS
#0DBZ
#ODFF
#ODF
#ODFS
#0DL1
#0DL2
#0DL3
#0DL5
#0DL6
#0DL7
#0DL8
#0DL9
#ODPH
#0ODPL
#ODQA
#ODQE
#oDQJ

DIA-Update status log.
DIA-Time-stamp the queue for connection failure.
DIA—-Document-unit decoder.
DIA-Negotiate sign-on to partner.
DIA-Get reply from session printer.
DIA—-Search command encoder.
DIA—Parser.

DIA-Get inbound data area.
DIA-Send command to session partner.
DIA—-SRL decoder.

DIA—File server, terminate write.
DIA-File server, write.

DIA—-Get command from queue.
DIA—-Search transaction processor.
DIA session manager.

File document to DISOSS.

DLS temporary document cleanup.
Select document for file to DISOSS.
Maintain access codes.

Maintain keywords.

Maintain document classes.

View list of access codes.

View list of keywords.

View list of document classes.
View list of access codes.

View list of document classes.
Copy search results to another user.
View list of PS/36 users.

DLS request handler.

Send manager.

NEP cancel.
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Module Name Function

#0DQS View library request status.

#oDQT DLS time-stamp.

#oDQY DLS copy task.

#0DQz DLS copy task status update.

#ODRL Select from list of remote libraries.
#ODSC Copy, change, create a search.

#ODSD Delete searches.

#ODSL Document function router.

#0ODSO Choose print options.

#ODSR Work with documents found.

#ODSW Work with searches.

#OUAA Analyze mail folders.

#OUAC Control communications queues.
#OUAD Install OSU files and libraries.

#OUAE Display queue entries.

#OUAG Get number of logical records.

#OUAL Maintain remote destinations.

#OUAM Maintain mail folder.

#OUAP Process remote destinations.

#OUAQ Maintain communication queue definitions.
#OUAR Maintain communications routes.
#OUAS Generate save/reorganize OCL.
#OUAT Start transmission on communication queues.
#OUAW Delete documents confirmation screen.
#OUAX Delete routes confirmation screen.
#OUAY Delete queue confirmation.

#OUAZ Delete queue entry confirmation.
#OUA1 Install OFFICE/36 files on mail library.
#OUA2 Install non-OFFICE/36 files.

#OUA3 Install OFFICE/36 files on mail library.
#0OUA4 Profile file conversion.

#0UBB Build the asynchronous feedback records.
#OUBE Log a router destination error.
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Module Name Function

#OUBF Route for FINDSLOT.

#0UBJ Cancel PS/36 NEPs.

#0OUBK Confirm PS/36 NEPs stopped.

#OUBR Route and direct services.

#0uBS Perform routing service.

#OUBX Flush newest slot in fanout list.

#OUCA Perform calendar processing.

#0UCB Update/delete/add calendar items.

#OucCC Print and/or delete calendar entries.

#0OUCD MODULE TO USE OUCLCF.

#OUCE Overlay module to call common abort program.
#OUCF Overlay module for OUCLF.

#0OUCG Set up week-, day-at-a-glance views.

#OUCI Calendar select.

#0OUCJ Call #OUCL to select one calendar.

#OUCK Define calendar session test version.

#0OUCL Prompt user for calendar selection.

#OUCM Perform simple call to OUCLOP.

#OUCN OUCLX overlay version.

#0OUCO Dummy driver for OUCLOP.

#OUCP Overlay interface to OUFCMN.

#ouca Build combined view of invitee list calendars.
#OUCR Determine range for print/delete.

#0OUCS Calendar session.

#OUCT Print or delete calendar entries.

#0OUCU Create, change, or delete calendars, managers, or descriptions.
#OUCV Build list view for normal processing.
#oucw OVERLAY FOR OUCLVU.

#OUCX Build list view for EXP VERF AND CONF.
#OUCY Prepare for batch print delete of calendar.
#OUCz Batch print/delete of calendar items.

#0UC1 Add/change group meetings.

#ouc2 Delete group meetings/update meeting items.
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Module Name Function

#0OUC3 View/update the invitee list of a group meeting.
#OUC4 Schedule/delete group meeting on 2-30 calendars.
#0UC5 Update meeting item on an invitee calendar.
#0UC6 Six-month calendar view.
#0uUcC7 Build combined view of invitee list calendars.
#OUDA DIA session state controller.
#OUDB Get command work area (CWA).
#0OUDC Put reply work area (RWA).
#0OUDD Process data distributions of DIA catcher.
#OUDF Process request-distribution command.
#OUDG Process SRR-cancel-distribution command.
#OUDH Process SRR-set-control-value command.
#OUDI DIA catcher—print for indirect users.
#0OUDJ Process SRR-sign-on-request command.
#OUDK Process list command.
#OUDL Process NRR-ACK-4 command.
#OUDM Process obtain command.
#OUDN Get next distribution.
#0OUDO Obtain documents for a general user.
#OUDP Process acknowledge-3 command.
#ouDQ Status correlation.
#OUDR DIA catcher program.
#0OUDS Distribute a document and/or message for a general user.
#OUDT Handle DIA catcher—status distribution.
#OUDW Provide transfer overlay to do correlation.
#0OUDX Build page heading from list document.
#OUDY Distribute data distribution to group.
#OUFE Disk 1/0 abort.
#OUGD Process group delete confirmation screen.
#OUGL Control display of screen OUGRO6.
#OUGP Process present print options screen.
#OuaGQ Present print option screen for multiple selections.
#OUGR Resolve group.
#OUGU Update/create a group.

C-24

This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



Module Name Function

#OUGV View merged or unmerged group.

#0OUGW Control display of screen OUGRO2.

#OUGX Enroliment and authority check.

#OUHC Log error message from DIU parser.

#OUHL Log messages to system console and history file.
#OUHM SNADS send messages to console/history file.
#OUHR SNADS receive manager.

#OUHS Decoder.

#OUHT SNADS receive manager.

#OUHU SNADS receive manager.

#OUJD SNADS distribute data/status common.
#OUJK SNADS distribute data/status common.
#0UJS SNADS distribute status.

#OUJU SNADS distribute data/status common.
#OUKD Decoder.

#OUKS Decoder.

#OUK1 Write DOD, SPST, or DEST structure to queue.
#OUK2 Read SNADS directory table.

#0OUK3 Read SPST, DOD, and destination structure.
#0OUK4 SNADS addressing token translate.

#OUK5 SNADS addressing token translate.

#OUK6 SNADS parser, get next route.

#OUMA Send/forward messages.

#OUMB Print a document from mail.

#OUMC Process create/delete mail log screen.
#OUMD Process send/forward mail screen.

#OUME Interface between DW /36 and #0OUMD.
#OUMF File a document out of the mail library.
#OUMG Allocate/deallocate SNADS file at beginning/end of send mail.
#OUMH Log hard-copy mail.

#OuUMI Sort/eliminate duplicate recipients.

#OUMJ Message type substitution.

#OUMK Print mail log listing.
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#OUML Process review-mail-log screen.
#OUMM Process send-a-message screen.
#OUMO Specify print options.

#OUMP Define a sublist of the mail log.
#oumMa Access Q-file.

#OUMR Print the mail audit report.

#OUMS Process mail status screen.

#OUMU Delete files or documents.

#OUMW View/change mail log entry.

#OUMX View a memo slip.

#OUMY Check the personal document PSWD.
#OUM1 Send/forward/reply note screen.
#OUM2 Other mailing information for a note.
#0OUM3 Recover a note.

#OUmM4 Build include instruction for forwarded note.
#OUPC Create calendar and mail log during enroliment.
#OUPD Enroll Displaywriter users.

#OUPF Install office default.

#OUPG Driver for updating of general user profile.
#OUPO Delete enroliment.

#OUPR Enroll PS/36 users.

#OUPS Enroll self.

#OUPU View general user information.
#OUPW View Displaywriter user information.
#OuaQPrP Process start/stop-activity queue.
#OUQS Process activity queue.

#OURG View names within a group.

#OURI List directory by user ID and name.
#OURL Select directory entries.

#OURM Select receivers for mail.

#OURN Alphabetically list names.

#OURP View update for #OURG.

#OURR Process list for #OURG.
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Module Name

Function

#OURS
#OURT
#OURU
#OURZ
#OUSA
#OUSB
#ousc
#0USD
#OUSE
#OUSF
#0OUSG
#OUSH
#OUSM
#OUSN
#OUSP
#0OUSU
#ousv
#OUSW
#ousy
#ousz
#0OUS'1
#0US2
#0US3
#ous4
#0OUS5
#0US6
#0Us7
#OUXA
#OUXH
#OUXI
#OUXL
#ouxa
#OUXR

Select receivers for messages.

List telephone directory.

Process update, delete, view for Rl, RT, and RN.

Get system values, authority, enroliment.
Server—initiate read.

Server—read.

Server—lock and release data object.
Server—terminate read.
Server—initiate write.

Server—write.

Server—terminate write.

Scottish bid main line.
Server—terminate write profile.
Server—backout write.

SNADS send-—start session.

SNADS send—no more DIUs.
SNADS send.

SNADS send—control connection.
SNADS send—purge queue.

SNADS send-suffix T2.

SNADS send—-RCV NACK.

SNADS send—end of NACK.

SNADS send—decode NACK.
SNADS send-abort NACK.

SNADS send-feedback.

SNADS send—data object.
Server—decode DIA document unit.
Build queue definition in SQS.
Dequeue the task block for the present task.
Asynchronous lock task.

SNADS address token validation.
Build queue definition in SQS.
PS/36 IPL procedure for scheduler.
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#OUXT Clean up control block chain.

#UMCA Process migrate calendar A.

#UMCB Process migrate calendar B.

#UMDL Process migrate distribution list.
#UMPR Process migrate profile.

#UMRA Produce migrate profile report.

#UMRB Produce migrate calendar report.
#UMRC Produce migrate distribution list report.
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DW/36 Directory

Module Name Function

#PFAB Perform final processing subroutines.

#PFAD Create/delete #TEXTWRK.

#PFAI Format index pages.

#PFAL Allocate DTFs for printers/files.

#PFAT Copy page/line formats.

#PFCP Create cover page.

#PFDL Deallocate DTFs for printers/files.

#PFED Perform editing for data merge/summary math.
#PFER Open resolved document.

#PFEX Display the EXIT A DOCUMENT display.

#PFFP Perform final processing/line numbers/change flag.
#PFHF Create the headers and footers.

#PFHH Create the outline headings/help tag tables.
#PFIB Create the build table for auto-index.

#PFIC Perform the interactive L/A copy function.
#PFIF Perform format changes in an include.

#PFIG Perform interactive German hyphenation.

#PFIl Perform interactive L/A instruction parser.
#PFIL Perform interactive line adjustment during edit.
#PFIN Perform include processing.

#PFIP Perform interactive L/A attribute propagate.
#PFIX Perform include transformations.

#PFLA Perform output line adjust.

#PFLO Display first two of the three LABEL PRINT OPTIONS displays.
#PFLP Merge labels into a composite document.
#PFL3 Display third of the three LABEL PRINT OPTIONS displays.
#PFMD Perform merge from a document.

#PFMG Perform the merge function.

#PFMO Display merge options.

#PFMP Perform the merge initialization function.
#PFNT Perform PS/36 note processing.

#PFOC Perform the output L/A copy function.
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#PFOE Perform output L/A error logging.
#PFOG Perform output L/A German hyphenation.
#PFOH Perform resolution of outline heading and outline heading text instructions.
#PFOP Perform output L/A attribute propagation.
#PFPD Display the 6580 DISPLAYWRITER OPTIONS display.
#PFPG Display the SAVE OPTIONS display.
#PFPH TEXTREL procedure handler.
#PFPI Display the 6670 PRINT OPTIONS display.
#PFPL Perform pagination and line adjustment of printed document and control the flow of print
resolution/pagination/line adjustment.
#PFPM Perform print function mainline routing.
#PFPO Display first two of the three PRINT OPTIONS displays.
#PFPP Perform output pagination.
#PFPQ Interface to query to resolve data base markup during print.
#PFPR Resolve markup that is already resolved to text.
#PFPS Perform print resolution subroutines.
#PFPW Perform widow line processing for output.
#PFPX Perform #PFPM extra subroutines.
#PFP3 Display the third of the three PRINT OPTIONS displays.
#PFQM Spool/JOBQ manager.
#PFRE Remove spelling errors from document.
#PFRO Display the two PRINT OPTIONS displays for printing resolved documents.
#PFSL Perform pagination and line adjustment of a source document.
#PFSM Resolve summary math instructions.
#PFSP Perform source pagination.
#PFTB Resolve tabs for data/text and math.
#PFTC Build the table of contents page.
#PFTU Perform parse instructions.
#PFXE Log errors to the error page.
#PFXF Interface to print transformations and evoke procedures.
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#TUAA
#TUAD
#TUAV
#TUBK
#TUBO
#TUBR
#TUBX
#TUCE
#TUCF
#TUCK
#TUCL
#TUCN
#TUCO
#TUCP
#TUCR
#TUCV
#TUDA
#TUDD
#TUDE
#TUDF
#TUDI
#TUDL
#TUDN
#TUDO
#TUDP
#TUDR
#TUDT
#TUDV
#TUDW
#TUDX
#TUDY

Add to addenda dictionary.
Create/delete work library.

Process average instruction.

Process begin keep.

Process begin overstrike.

Process spell box input.

Build box on AID request.

Perform character field editing.
Process change format.

Process command keys for #TUEC.
Process column copy, move, or delete.
Process comment.

Process color instruction.

Clear pending commands.

Process CR/RCR aids.

Process count statement.

Process date statement.

Create or revise document description.
Execute document requests.

Process data file options.

Process document ID statement.
Perform document selection.

Rename document.

Process document options.

Print document list.

Delete document.

Process data field instructions menus.
Process document variable.

Edit document list.

Execute document requests-extended.

Copy document.
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#TUEA Process for spelling aid.
#TUEB Build edit text lines.
#TUEC Execute command requests.
#TUED Edit display.
#TUEF Find options.
#TUEG Get options.
#TUEK Build command key template.
#TUEL Build format scale lines.
#TUEM Format change lines.
#TUEP Process pending line functions.
#TUET Set up for text delete with WSC.
#TUEV Perform spelling verification.
#TUEX Execute command keys.
#TUEY Process synonyms.
#TUFH Process data field heading.
#TUFM Move, copy, or delete format.
#TUFR Find or replace.
#FTUFW Find word.
#TUGA Perform Germanic spelling aid.
#TUGF Change font.
#TUGG Get graphic file.
#TUGH Perform Germanic hyphenation.
#TUGL Perform grade level analysis.
#TUGO Go to another list module.
#TUGR Process graphic instruction.
#TUGV Perform Germanic verification.
#TUGZ Perform Germanic hyphenation.
#TUHC Outline heading definition.
#TUHF Process header or footer.
#TUHI Process instructions for header or footer.
#TUHP Process help tutorial.
#TUHT Process outline heading text.
#TUHV Process high instruction.
#TUHX Process outline heading.
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Module Name

Function

#TUHY
#TUIE
#TUIF
#TUIH
#TUIK
#TUIN
#TUIPL
#TUIS
#TUIT
#TUIX
#TULC
#TULD
#TULF
#TULL
#TULN
#TULV
#TUMF
#TUMK
#TUMN
#TUMT
#TUNE
#TUNF
#TUNL
#TUNM
#TUNS
#TUOE
#TUOL
#TUOW
#TUPA
#TUPC
#TUPE
#TUPF
#TUPG

This document contains restricted materials of IBM. LY21-0590-4

Perform hyphenation.

Process index entry instruction.
Process begin conditional text.
Process CMD11 to insert hyphens.
Process instruction key interface.
Process include statement.
Perform DW/36 time initialization.
Perform spelling workspace initialization.
Build translate tables.

Process index instruction.
Process locate statement.
Process text library description.
Process line format options.
Perform text library select.
Process line commands.

Process low instruction.

Perform master format selection.
Perform spelling verification.
Perform text library maintenance.
Process for margins and tabs.
Perform numeric field editing.
Change format.

Process numbered list.

Process text month names.

Select subset list.

Perform object execution and maintenance.

Perform object selection.

Select object list.

Process page statement.
Process position line commands.
Process page end statement.
Perform page format definition.

Perform pagination.
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Module Name Function

#TUPH Process procedure.
#TUPK Process print key options.
#TUPN Process page number statement.
#TUPQ Display the WORK WITH DOCUMENTS display.
#TURA Revise supplemental dictionary.
#TURB Process required backspace statement.
#TURE Reset errors.
#TURH Process running head statement.
#TURP Perform replace for find/replace.
#TURT Perform root phase processing.
#TURV Perform recovery.
#TUSA Process for special aids.
#TUSK Process skip command.
#TUSM Process summary math instructions.
#TUSN Process system page number command.
#TUSO Process spelling options.
#TUSP Display the SPELLING OPTIONS display.
#TUSR Perform DW/36 common subroutines.
#TUSV Check words.
#TUTA Process for text aids.
#TUTB Process table of contents.
#TUTC Process table of contents menu.
#TUTD Process text delete.
#TUTE Process time command.
#TUTF Process copy of a format.
#TUTG Process help text label.
#TUTI Process text body instructions.
#TUTN Process text delete.
#TUTO Process text operation complete.
#TUTS Process for text shift.
#TUTV Process total instruction.
#TUTX Move, copy, or delete text.
#TUT1 Process text copy.
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Module Name Function

#TUUA Update supplemental dictionary.
#TUUE Update page end.

#TUUL Update lines.

#TUUM Process prompt line.

#TUUP Update edit display.

#TUUR Update for remote work station.
#TTUS Perform interactive spell check.
#TUVN Process data field instruction.
#TUVW Process view document command.
#TUWD Process work station description.
#FTUWI Process work station initial.
#FTUWL Process wide lines.

#TUZI Process zero index command.
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Development Support Utility Directory

Module Name Function

#EDED Perform edit functions.

#EDEJ Perform exit functions.

#EDFC Perform find/change operations.

#EDFD Perform find operation.

#EDIN Perform include operation.

#EDIS Perform session initialization.

#EDIT Perform edit initialization.

#EDL1 Check all line commands entered for errors.
#EDL2 Execute all line commands.

#EDML Member list processor.

#EDRA Syntax checker for RPG Il specifications.
#EDRC Syntax checker for RPG Il specifications.
#EDRC Syntax checker for RPG Il specifications.
#EDRD Syntax checker for RPG Il specifications.
#EDRE Syntax checker for RPG Il specifications.
#EDRF Syntax checker for RPG Il specifications.
#EDRI Syntax checker for RPG Il specifications.
#EDRO Syntax checker for RPG Il specifications.
#EDRT Syntax checker for RPG Il specifications.
#EDVW Perform all view processing except find operations.
C-36

This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



A

abbreviations and acronyms  xi
office product device to BSCEL
protocols A-15
access method, library 2-186
active format-1 area access 2-190
add disk file to diskette file 2-268
add request processing, disk data
management 2-90
additional module information 4-1
administration (see DW/36 interfaces, SSP to)
advanced program-to-program communications
subsystem (see APPC)
advanced peer-to-peer networking
subsystem (see APPN)
alert support (see communications and
systems management)
allocate 2-67
data communications 2-74
normal 2-67
special 2-70
allocate/terminate, service logging 2-243
APAR utility 2-230
APPC subsystem 2-556
line protocols A-66
APPN subsystem 2-560
line protocols A-75
assembler language modules (refer to
Appendix B)
assembler language interfaces, SSP to 3-20
attach, supervisor task 2-205
attributes, program 3-5
auto response utility 2-251
autocall phone list utility, define 2-320
autocall support 2-447

basic exchange and l-exchange utility 2-252
BASIC modules (refer to Appendix B)
BASIC interfaces, SSP to 3-12
BSC
batch 2-419
BSC interrupt handler, SSP-ICF (see
SSP-ICF BSC link control)
CCP subsystem 2-543
monitor utility, start 2-317
monitor utility, stop 2-316
protocols A-1
BSCEL subsystem 2-546
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Index

build
membership table 2-194
menu utility 2-256
rename utility 2-366
utility, file 2-280
utility, message 2-314

(o

C & SM (see communications and systems

management)

C/SNA, SSP-ICF  2-518
activate/deactivate 2-524
introduction 2-519
mainline 2-520
transmit/receive normal 2-522

CCP subsystem 2-543

change management 2-600

change origin point 2-206

change, library member 2-184

changes to this manual x

character generator utility interface,

SSPto 3-9

chart numbering description 2-5

chart references, directory 4-1

checker, syntax 2-207

CICS subsystem 2-539

cleanup processing, SDDM 2-146

cleanup, command processor 2-57

close 2-163

CNOS (see APPC)

COBOL compiler modules and execution-time

subroutines (refer to Appendix B)

COBOL interfaces, SSP to 3-18

command processing 2-34
chart conventions 2-35
cleanup 2-57
console display 2-55
control command processing 2-38
display station error recovery 2-60
high-level aids and task-to-task

communications 2-44

1/O error recovery 2-58
initiator command interface 2-61
inquiry menu option processor 2-48
job initiation 2-42

mainline 2-35

miscellaneous input  2-50
procedure command processing 2-42
sign-on 2-37
special keys 2-52

system file initialization file 2-62
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command processing {continued)
system request/enter and power-on
aid 2-56
work station data management, interface
to 2-54
work station release 2-46
communications and systems management
(C & SM) 2-600
alert utility 2-804
change management 2-600
problem management 2-602
remote management 2-606
communications area, system 3-3
communications configuration utility 2-369
communications test subfunction 2-246
compiler modules (refer to Appendix B)
configuration
CNFIGSSP print  2-21
create, edit, or delete 2-20
drop support 2-24
load support 2-25
SSP-ICF  2-26
BSC/SNA asynchronous line 2-30
BSC subsystem 2-31
SNA subsystem 2-32
work station 2-22
work station definition 2-23
configuration utility, work station 2-368
console display 2-55
control
command processing 2-38
flow (see system function/control flow)
storage interfaces, SSP to 3-2
transfer 3-5
control, SSP-ICF  2-511
control, program 3-5
conventions, chart 2-4
conversion S/34 to S/36 security files (see
security support)
copy utility, diskette 2-278
cross-reference resolver 2-192

D

data collection, SMF 2-238
data communications 2-418
autocall support 2-447
batch BSC 2-419
display station pass-through
support 2-488
LAN, support for 2-492
abnormal termination 2-502
controller check 2-500
initialization/termination task 2-495
link station test 2-472
multiline communications attachment/
eight line communications attachment
support 2-439
protocols A-1

X-2

data communications (continued)
remote work station support 2-448
exception processing 2-470
get data/save screen
3270 display stations 2-458
5250 display stations 2-457
printer put 2-464
put data/restore screen
3270 display stations 2-462
5250 display stations 2-461
vary off 2-467
vary on 2-450
synchronous data link 2-426
mainline SDLC subtask 2-432
SDLC abnormal termination 2-438
SDLC initialization and termination
subtask 2-428
SNA-to-DLC interface 2-435
X.21
autocall 2-441
DEFINX21 SHM line configuration
utility 2-445
DEFINX21 utility 2-444
REQUESTX utility 2-442
support  2-440
X.25 support 2-474
data definition (see interactive data
definition utility)
data descriptor area 2-126
data file utility program product
interfaces, SSP to 3-21
data management processing 2-80
disk 2-82
diskette 2-92
distributed (DDM) 2-132
OFFICE/36 support 2-120
overview control flow chart 2-81
printer 2-94
query 2-160
SSP-ICF  2-507
tape 2-116
work station 2-98
1265 MCR 2-119
DDM (see distributed data management)
deallocate 2-72
debug (see SSP-ICF user aids)
define autocall phone list utility 2-320
define ID utility, SSP-ICF  2-285
definition, data (see interactive data
definition utility)
delete request processing, disk data
management 2-89
delete utility, file/library/folder 2-276
delete, library member 2-182
dequeue, SDDM 2-136
description, control flow charts 2-3
descriptions, subfunction 2-1
descriptor area, data 2-126
detach/change origin point, task 2-206
DFA (see dump file analysis)
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DFU module directory C-2
DFU program product interfaces, SSP to  3-21
diagnostics aids 2-216
APAR utility 2-230
communications test 2-246
diskette utility 2-234
dump file analysis 2-233
dump utilities 2-222
error recording analysis procedure 2-220
mainline and router 2-216
online problem determination 2-248
patch 2-228
PTF apply/copy 2-237
service logging 2-242
setdump 2-232
system measurement facility 2-238
tape volume statistics utility 2-236
test request 2-244
trace utility 2-229
diagnostic diskette copy utility (see
interactive data definition utility)
directory
program product utilities C-1
programming languages B-1
SSP  4-1
directory chart references 4-1
directory utilities, network resources 2-384
disable, SSP-ICF 2-516
disk copy/display utility 2-258
add disk file to diskette file 2-268
high-speed disk file to disk file
copy 2-269
high-speed disk file to diskette/tape
file copy 2-272
high-speed diskette/tape file to disk
file copy 2-270
record mode/remote file copy 2-260
disk data management 2-82
disk reorganization utility 2-318
disk VTOC access 2-195
diskette
copy utility 2-278
data management 2-92
data save/restore 2-210
diagnostic utility 2-234
labeling and initialization utility 2-286
magazine drive search 2-214
VTOC read/write 2-196
display spool file entries utility 2-372
display station error recovery 2-60
display station pass-through
support 2-488
display utility, VTOC 2-287
distributed data management (DDM)
overview 2-132
source DDM (SDDM) 2-134
BLDINDEX 2-143
cleanup processing 2-146
delete 2-144
file transfer 2-145
rename 2-142

distributed data management (continued)
source DDM (continued)
RENQ/RDEQ 2-136
runtime interface 2-140
VTOC extract 2-134
target DDM (TDDM) 2-148

Rel 3 and Rel 4
mainline 2-148
Rel 3 and Rel 4 VTOC

extract 2-157
Release 5 mainline 2-153

distributed host command facility (DHCF)
distributed systems node executive (see

communications and systems management)
documentation overview 1-2

DSNX (see communications and systems

management)
dump file analysis 2-233
dump utilities 2-222
dump, snap 2-209
DW/36 module directory C-29
DW/36 interfaces, SSP to 3-26

E

eight line communications attachment (see
multiline communications attachment)

enable, SSP-ICF 2-514

enqueue, SDDM 2-136

enroliment (see DW/36 interfaces, SSP to)

ERAP (see error recording analysis procedure)

error recording analysis procedure 2-220

error recovery, I/0 2-58

error utility, procedure 2-274

example, control flow chart 2-2

extended character file restore utility 2-380

extended character file save utility 2-382

extract, SDDM VTOC 2-134

extract, Release 3 and Release 4 TDDM
VTOC 2-157

F

F and | specifications (see interactive data
definition utility)
file
build utility 2-280
copy utility 2-258
delete utility 2-276
display utility, history 2-284
rebuild, IPL  2-16
rename utility 2-366
file transfer, SDDM 2-145
file-to-library copy-record mode 2-305
file-to-library copy—sector mode 2-308
file-to-print copy—sector mode 2-306
Finance subsystem 2-552
Finance subsystem protocols A-47
find a library routine 2-176
find, librarian 2-178
find, single name 2-177
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folder 2-126 interactive data definition utility 2-392

delete utility 2-276 batch print processing 2-406
mail (see DW/36 interfaces, SSP to) common open 2-411
management services (FMS) copy options 2-412
1/O router 2-127 data dictionary options processing 2-402
utility 2-390 definition options processing 2-394
utility functions 2-130 diagnostic diskette copy 2-416
rebuild, IPLFMS 2-17 dictionary rebuild 2-410
resource security file, edit for 2-340 disk file label options processing 2-404
resource security file, list for 2-346 F and | specification conversion 2-408
format-1 area access, active 2-190 field options processing 2-396
FORTRAN compiler modules and file definition options processing 2-400
execution-time subroutines format options processing 2-398
(refer to Appendix B) WHERE-USED tracking and control 2-415
FORTRAN interfaces, SSP to 3-19 interfaces, SSP programming 3-1

interlocks, system 3-4
intermodule interfaces, SSP  3-4

G intra subsystem 2-532
introduction 1-1

generator utility, screen format 2-370 IPL, main storage  2-6

get/put, library sector 2-181
get request processing, disk data
management 2-86 J
get, source library 2-179
JCB support, termination 2-172
job execution 2-79

H job start 2-64
allocate 2-67
help utility 2-282 data communications 2-74

deallocate 2-72

high-level aids and task-to-task normal  2-67

communications 2-44

high-speed disk file to disk file copy 2-269 o .SDGCla| 2-70
high-speed disk file to diskette file/tape file initiator  2-64
copy 2-272 ~ open 2?76
high-speed diskette/tape file to disk file job termination 2-163
copy 2-270 close 2-163
history file display utility 2-284
history file put 2-204 K

key, chart symbol 2-4
keysort 2-114
keysort utility 2-275

l-exchange utility, basic exchange and 2-252 keys, special 2-52

1/O error recovery 2-58
1/0 router (FMS) 2-127
IDDU (see interactive data definition utility)

identification file user (see security support) L
ideographic utilities module

directory C-13, C-16 labeling and initialization utility,
ideographic utilities interfaces, SSP to 3-9 diskette 2-286
illustration, chart numbering 2-5 LAN, support for 2-492
IMS/IRSS subsystem 2-535 abnormal termination 2-502
information retrieval 2-208 controller check 2-500
initial program load, main storage (see IPL) initialization/termination task 2-495
initialization utility, tape 2-374 language program products interfaces,
initiator 2-64 SSPto 3-10

initiator command interface 2-61

initiator support, SDDM 2-138

inquiry menu option processor 2-48
Interactive Communications Feature (see
SSP-ICF)
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librarian facilities 2-174
find a library routine 2-176
librarian find routine 2-178
library access method routine 2-186
library member change routine 2-184
library member delete routine 2-182
library member protect routine 2-183
library reallocate routine 2-180
library record put routine 2-180
library sector get/put routine 2-181
single name find routine 2-177
source library get routine 2-179
librarian find routine 2-178
library
access method 2-186
condense 2-298
delete utility 2-276
file-to-print copy—record mode 2-304
file-to-print copy—sector mode 2-306
member change 2-312
member change routine 2-184
member delete routine 2-182
member protect routine 2-183
reallocate 2-311
reallocate routine 2-188
record put routine 2-180
sector get/put routine 2-181
to file copy or add-record mode 2-301
to file copy—sector mode 2-302
to library copy—sector mode 2-303
to print-sector mode 2-300
library maintenance utility 2-290
file-to-library copy—record mode 2-305
file-to-library copy—sector mode 2-308
library condense 2-298
library file-to-print copy-record
mode 2-304
library file-to-print copy-sector
mode 2-306
library reallocate 2-311
library-to-file copy or add—record
mode 2-301
library-to-file copy—sector mode 2-302
library-to-library copy—sector mode 2-303
library-to-print—sector mode 2-300
member change 2-312
reader-to-library copy 2-310
restore #LIBRARY 2-296
restore a library 2-294
save a library 2-292
line protocols, data communications (refer to
Appendix A)
link station test 2-472
list of abbreviations xi
location, module storage 4-1
LU type 6.2 (see APPC)
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macro processor modules (refer to
Appendix B)
macro processor interfaces, SSP to 3-20
magazine drive search, diskette 2-214
mail log/folder (see DW/36 interfaces, SSP to)
main storage initial program load (see IPL)
mainline and router, diagnostics aids 2-216
mainline TDDM
level 7.2 2-148
level 7.3 2-153
mainline, command processor 2-35
map, storage (see region map)
MCR data management 2-119
membership table, build 2-194
menu option processor, inquiry 2-48
message build utility 2-314
message retrieve 2-197
miscellaneous service functions 2-190
MLCA/ELCA (see multiline communications
attachment support)
module information, additional 4-1
module storage location 4-1
MSRJE (see multiple session remote job entry)
multiline communications attachment
support 2-439
multiple session remote job entry
support 2-568
BCS interrupt handler 2-570
BSC subsystem 2-572
disk file utility 2-582
forms control table utility 2-580
line protocols A-33
printer/punch 2-578
reader/console 2-576
SNA subsystem 2-574

network resources directory utilities 2-384

node executive, distributed systems (see
communications and systems management)

nonresident program 3-5

NRD (see network resources directory utilities)

numbering description, chart 2-5

o

OFFICE/36 2-120
folder management services (FMS) 2-126
protocols, device support A-14
interfaces, SSP to  3-25
profiles processor 2-124
transforms processor 2-122
online problem determination
subfunction 2-248
open 2-76
origin point, change 2-206
overlay linkage editor interfaces, SSP to  3-7
overview, documentation 1-2
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P

password security (see security support)

patch 2-228

Peer subsystem 2-554

personal computer support subsystem
5250 environment 2-608
environment of the LAN 2-610

personalization utility, configuration 2-369

phone list (see X.25 utilities)

pinned program 3-5

post utility 2-322

power-on aid 2-56

preface vii

print spooling (see spooling)

printer data management 2-94

problem management 2-602

procedure command processing 2-42

procedure error utility 2-274

procedure start requests (SSP-ICF) 2-530

profiles processor, office systems 2-124

program attributes 3-5

program control 3-5

program start (see procedure start request)

program types 3-4

protect, library member 2-183

protocols, data communication line (refer to

Appendix A)

protocols, data communications A-1

PS/36 module directory C-21

PS/36 interfaces, SSP to 3-26

PTF apply/copy 2-237

put, history file 2-204

put, library record 2-180

put, library sector 2-181

Q

Query/36
data management 2-160
module directory C-19
interfaces, SSP to  3-25
queue header area, system 3-3

reader-to-library copy 2-310
rebuild utility, sector 2-257
rebuild, IPL file 2-16
rebuild, IPL FMS folder 2-17
recording transient, service logging 2-242
reentrant program 3-5
references, directory chart 4-1
region map
allocate 2-67
BSC data management 2-420
BSC interrupt handler 2-420
disk data management 2-82
initiator 2-64

region map (continued)
printer data management 2-94
spool writer 2-110
SSP-ICF program-to-program
subsystems 2-529
work station data management 2-100
BSC 3270 interrupt handler 2-586
BSC 3270 subsystem 3-588
SNA 3270 subsystem 2-592
related information, service ix
Release 4 changes to this manual x
release, work station 2-46
remote job entry (see multiple session remote
job entry)
remote management 2-606
remote work station support 2-448
exception processing 2-470
get data/save screen
3270 display stations 2-458
5250 display stations 2-457
line protocols A-44
printer put/get 2-464
put data/restore screen
3270 display stations 2-462
5250 display stations 2-461
vary off 2-467
vary on 2-455
rename utility, file 2-366
reorganization utility, disk 2-318
report writer, SMF  2-240
resident program 3-5
resolver, cross-reference 2-192
resource security file (see security support)
response utility, auto 2-251
restore a library 2-294
restore, diskette data 2-210
restore, tape data 2-212
retrieval, information 2-208
retrieve, message 2-197
reusable program 3-5
PRG compiler modules and execution-time
subroutines (refer to Appendix B)
RPG interfaces, SSP to 3-10
runtime interface, SODDM  2-140
RWS (see remote work station support)

S

save a library 2-292

save/restore, diskette data 2-210

save/restore, tape data 2-212

screen design aid program product
interfaces, SSP to  3-24

screen format generator utility 2-370

SDA module directory C-3

SDA program product interfaces,
SSPto 3-24

SDDM (see distributed data management)

SDLC (see synchronous data link)
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search, diskette magazine drive 2-214
sector data management to disk 2-113
sector rebuild utility 2-257
sacurity support  2-324
conversion utility 2-356
location profile
edit 2-348
list 2-350
modules (non-utility) 2-357
bind processor 2-360
change user profile 2-358
IPL 2-357
password sign-on 2-359
resource security check
1 2-361
2 2-362
3 2-363
4 2-364
resource security file utilities 2-324
definition 2-338
edit 2-340
edit security for folders and folder
members 2-352
list 2-346
list security for authorization lists
and folders 2-354
restore 2-344
save 2-342
user identification file utilities 2-324
definition 2-326
password change 2-336
profile edit 2-328
profile list 2-334
restore 2-332
save 2-330
service logging 2-242
allocate/terminate 2-243
recording transient 2-242
service functions, miscellaneous 2-190
setdump 2-232
SEU module directory C-5
SEU program product interfaces,
SSPto 3-22
sign-on 2-37
single copy program 3-5
single name find routine 2-177
SNA
SNA upline subsystem 2-550
session protocols A-23, A-53
to SDLC (see synchronous data link)
snap dump 2-209
SNUF 2-550
soft stop 3-5
sort utility interfaces, SSP to 3-8
source DDM (see distributed dta management)
source entry utility program product
interfaces, SSP to  3-22
source library get routine 2-179
special keys 2-52
spool file entries utility, display 2-372
spool file utility, user access to 2-373

spooling 2-106
intercept 2-108
IPL initialization 2-107
writer 2-110
SSP
intermodule interfaces 3-4
overview control flow 1-2
programming interfaces 3-1
to assembler language and macro
processor 3-20
to BASIC 3-12
to COBOL 3-18
to control storage interfaces 3-2
to FORTRAN 3-19
to ideographic utilities interface 3-9
to language program products
interfaces 3-10
to overlay linkage editor interfaces 3-7
to RPG 3-10
to the sort utility interface 3-8
utilities (see system utilities)
SSP-ICF
C/SNA 2-518
configuration (see configuration, SSP-ICF)
control 2-511
data management 2-507
define ID utility 2-285
enable/disable 2-514
line protocols (refer to Appendix A)
program-to-program subsystems 2-529
APPC subsystem 2-556
APPN subsystem 2-560
asynchronous 2-564
BSC CCP 2-543
BSC link control 2-530
BSCEL 2-546
CICS 2-539
Finance 2-552
IMS/IRSS 2-535
interfaces, common 2-529
intra 2-532
Peer 2-554
procedure start requests 2-530
SNA upline 2-550
user aids 2-526
debug 2-526
verify 2-528
start BSC monitor utility 2-317
stop BSC monitor utility 2-316
STOPGRP (see APPC)
storage location, module 4-1
storage maps (see region map)
STRTGRP (see APPC)
subfunction descriptions 2-1
example 2-2
subsystems (see SSP-ICF
program-to-program subsystems)
subtasking 3-6
supervisor task attach 2-205
supervisor task detach/change origin
point 2-206
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SVC instructions 3-2 system start (continued)

swap required program 3-5 system utilities (continued)
symbol key, chart 2-4 diskette copy 2-278
synchronous data link 2-426 diskette labeling and initialization 2-286
abnormal termination 2-438 display spool file entries 2-372
initialization and termination extended character file restore 2-380
subtask 2-428 extended character file save 2-382
mainline subtask 2-432 file build 2-280
SNA-to-DLC interface 2-435 file/library/folder delete 2-276
syntax checker 2-207 file/library/folder rename 2-366
SYSIN 2-198 help 2-282
SYSLIST 2-200 history file display 2-284
SYSLOG 2-202 keysort utility 2-275
system communications area 3-3 library maintenance 2-290
system function/control flow 2-1 message build 2-314
system interlocks 3-4 network resources directory 2-384
system measurement facility 2-238 post 2-322
data collection 2-238 procedure error 2-274
report file program 2-241 screen format generator 2-370
report writer 2-240 sectory rebuild 2-257
system network architecture (see C/SNA) security support 2-324
system queue header area 3-3 SSP-ICF define ID 2-285
system request/enter and power-on aid 2-56 start BSC monitor 2-317
system services 2-174 stop BSC monitor 2-316
librarian facilities 2-174 tape copy 2-375
miscellaneous service functions 2-190 tape file to disk file copy 2-378
system start 2-6 tape file to SYSLIST copy 2-376
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