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This publication describes the internal
logic and organization of the Terminal
Monitor Program (TMP) and the TSO service
routines. It is written for persons who

" maintain or modify TSO and is not necessary
for persons who use TSO to process programs
or who write programs that are processed by
TSO.

External information is contained in IBM
Systenv/ 360 Operating System: Time Sharing

Option:

Guide, GC28-6698, which describes what
TSO is and what it can do.

User's Guide, GC28-6763, which describes
typical operations that a terminal user
may perform.

Command Language Reference, GC28-6732,
which describes the commands,
subcommands, and operands of the TSO
command language.

Guide to Writing a Terminal Monitor
Program or a Command Processor,
GC28-6764, which tells how to write
foreground programs that will interact
with or replace those supplied by TSO.

This book is organized in six parts,
preceded by an introduction and followed by
a glossary and an index. Each part is
really a separate program logic mamnual,
with its own introduction, method of
operation, program organization, directory,
data areas, and diagnostic aids sections.

The "Introduction" describes the purpose
and use of the Terminal Monitor Program
(TMP) and the TSO service routines and
describes their relationship to the system.
You should understand the "Introduction"
before reading any of the other parts.

Preface

"Part 1: Terminal Monitor Program"
describes the internal logic and
organization of the Terminal Monitor
Program and its relationship to other
programs including the TSO Control Program,
the LOGON/LOGOFF Scheduler, the TSO command
processors, and the TSO service routines.

"Part 2: Terminal I/O Service Routines"
describes the internal logic and
organization of STACK, PUTLINE, GETLINE,
and PUTGET and their relationship to other
programs including the TSO Control Program,
the Terminal Monitor Program and the TSO
command processors.

"Part 3: Command Scan and Parse Service
Routines" describes the internal logic and
organization of Command Scan and Parse and
their relationship to other programs
including the Terminal Monitor Program and
the TSO command processors.

"Part 4: Dynamic Allocation Routines"
describes the internal logic and
organization of the Dynamic Allocation
Interface Routine (DAIR) and the SVC 99
dynamic allocation routines and their
relationship to each other and to other
programs, including the LOGON/LOGOFF
Scheduler, the Terminal Monitor Program,
the TSO command processors.

"Part 5: Default Service Routine"
describes the internal logic and
organization of Default and its
relationship to other programs including
PUTLINE, PUTGET, and the Catalog
Information Routine.

"Part 6: Catalog Information Routine"
describes the internal logic and
organization of the Catalog Information
Routine and its relationship to other
programs including the routines invoked by
the LOCATE macro instruction.

- Preface 3



4 Terminal Monitor Program (Release 21.6)



Contents

SUMMARY OF AMMENDMENTS FOR GY28-6770-2 OS RELEASE 21.6 . . . . . . . 13

SUMMARY OF AMENDMENTS FOR GY28-6770-1 AS UPDATED BY GN28-2524
COMPONENT RELEASE 360S-0S=586 « « « « o« o o o 2 o « o o =« o « =« « « o« 18

SUWMMARY OF AMENDMENTS FOR GY28-6770-1 -- OS RELEASE 21 . . . . . . . 15

INTRODUCTION &« o« o ¢ o o o « o © o s a » o s s @« a = a = a o = o « « 17
TSO SYSt@Ml o o « o = o a o o = « o = @« « « « = o« = o« « =«
Terminal Monitor Program . . « « « « « o o « s o « = « =
TSO Command Processors and User Programs .« « « « « « = &
TEST Command PrOCESSOY <« « « o « s = o o = o o o o s o =

.
.
.
.o
. .
.
g

TSO Service ROULINES .« o 2 o o « o« o o o o o = s o« = o « =« « o « = « 19
Terminal I/0 Sexrvice ROUtines . .« o o 2 2 o« o o « = o o o« « = « « « 19
Command Scan and Parse Service ROUtINES . « « « o« « « « =« « =« « « « 19
Dynamic Allocation Interface Routine . . « ¢ ¢ ¢ o ¢ @ & ¢ = « « - 19
Default Service Routine and Catalog Information Routine . . . . . . 20

Part 1: Terminal Monitor Program . . . . . . . . . ¢ . . ¢ & ¢ & & « « . 23
SECTION 1: INTRODUCTION =« & < « « o 2 2 s o o o o s o « = o« s « o« « 25

SECTION 2: METHOD OF OPERATION &« <« « o « « o o o o o« « « o o s « « « 26
OVEIVIEW « o o o o o o o o o o o o o a o« o o « o s« o o s o o o« o =« o 26
Initialization <« ¢ v ¢ o ¢ o o e 4 o o o o « o o o o o o o o o o o o 27
Handling TSO ComMMANAS « « « « « o = o o o o o s o o o o o « =« =« o « o« 28
Handling Attention REqQUEStS o ¢ « o 2 2 o o 2 o o« « =« « « « o « =« = « 29
Handling STAI REQUEStS < o o « o 2 o 2 « 2 o « « o = « =« o« = « « o« « 30
Handling STAE REQUESES o o v o o 2 « o« = o a = = s o« « a a o « « « « 31

SECTION 3: PROGRAM ORGANIZATION . « « « o« « 2« o s « « = = = =« =« =« « 33
Program HierarcChy . « « « o o o o o o a o = s s o o o a o « =« o o« « « 33
Module DesCriptioOns .« « « « o o o o 2 o 2 o o« « o a « = = = o = =« « « 34

IKJEFT01 -- TMP Initialization Routine . . « <« ¢« o o« &« &« « o « « « 34

IKJEFT02 -- TMP Mainline Routine . . o 2 ¢ 2 o 2 o o « « =« « « « « 35
IKJEFT03 -- TMP Attention Exit Routine . « « « ¢ o « 2 e « « « « « 37
IKJEFTOU —— TMP STAI EXit ROUtINE v« v« « « o 2 o = s « o o« « = « « « 38
IKJEFT05 —- TMP STAE ExXit ROUtINE . . & o o o o ¢ o « = « « = « =« « U0
IKJEFT06 —-- TMP Message MOAULE .« ¢ o o o o ¢ o o o o« « =« =« « « « o 41
IKJEFTO07 -- TMP STAE Retry Routine . . . o 2 o o « o « = « « « « « 42

.
.
.
.
.
.
.
.
.
.
.
.
.
.
L
w

Program Flowcharts . . . . . < . . . . .
SECTION U4: DIRECTORY < &« o« o o o o o o o « « = a o = « s« a =« s o« « « 56
SECTION 5: DATA AREAS <« o « o« « o « « s = o o o s o o o = a s« a o « « 57

Command Buffer (CBUF) . . o 2« 2 2o 2 o 2 2 2 2 « s s « « o« « =« o« =« « 58
Command Processor Parameter List (CPPL) . « v« « « = 2 « « « =« « =« « 58

Environment Control Table (ECT) . « « o« « o = = « « =« =« =« s« o« o« « « 59
Protected Step Control Block (PSCB) <« « « v« o « « o « « « « « « « « 61
Terminal Attention Exit Element (TAXE) . e o o = s o = o s s« « o« 63
Terminal Attention Interrupt Element (TAIE) e o e e s o e e e o o« o 64

TEST Parameter List (TPL) . . o o 2« o o o o o« s« o« o = o =« o« « o« =« « 65
TMP Parameter List . . . e o © s s s o s e s ® s s s e = o =« « 66
TMP Retry Work Area (TMPWA2) e e o o s s = s a a e s e & s o s« « o« 67
TMP Work Area (TMPWORKA) &+ <« o o « « o o o 2 o« « s =« =« o« s« « « « « 68
User Profile Table (UPT) &« v 2 o o 2 o o « o =« « =« o« o« o s o o« « .10

SECTION 6: DIAGNOSTIC AIDS <« « o o « o o o o o o o o s s o o « =« « o« 11

Contents 5



Part 2: Terminal 1/0 Service Routines . . . . . . . . . . ..

SECTION 1:

SECTION 2:
overview .

Input Stack « « « . « . .
1/0 sService Routine List
STACK Service Routine . . .
Entry to Stack . . . .
Managing the Input Stack
Return to Calling Program
GETLINE Service Routine . .
Entry to Getline . . . . . . . .
Obtaining Lines From the Terminal
Obtaining Lines From a List . .
Return to Calling Program . . .
PUTLINE Service Routine . . . . .
Entry to Putline . . . . . . .
Sending Messages to the Terminal
Sending Data to the Terminal .
Return to Calling Program . .
PUTGET Service Routine . . . .
Entry to Putget . . . . . . .
Obtaining Commands . . . . .
Obtaining Operands and Data .
Return to Calling Program . . « «

SECTION 3:

IKJEFT30
IRJEFT35
IKJEFT40
IKJEFTA45
IKJEFT52
IKJEFTS53
IKJEFTSU
IKJEFTS55
IKJEFT56

INTRODUCTION < o o © o o o o o s o o s o =

METHOD OF OPERATION

PROGRAM ORGANIZATION .
Program Hierarchy . . « « « « « « &
Module Descriptions . .« . . . . . .

s ¢ s o »
I R Y R )
P T T R )
e s o s
s 8 8 s o
I T T Y Y R |
e o 8 s & 2
e s 6 8 o 8 8 s s 4
e & o 8 8 ¢ & 8 s ¢ g @
® & o & s 0 8 s & &
s o o 5 o 6 .0 8 s
s 8 & o 0 & & s s 8 g

« o o s
¢ o o 8 @
o« o 4 e
s 5 o o @
s o s s 0

STACK Service Routine . . .
I/0 service Routines Messages
PUTLINE Service Routine . . .
PUTGET Service Routine . . . .
CHAINOUT Subroutine of PUTLINE and PUTGET
UNCHAIN Subroutine of PUTLINE and PUTGET
TEXTIN Subroutine of PUTLINE and PUTGET .
GETLINE Service Routine .« -« « = « « o« o o«
TERMOUT subroutine of PUTLINE and PUTGET

¢ o o o o @
“ e o o s 0
* o s 8 8 o 8
s s 8 8 0 s 0
e o 4 0 o 0
¢ s s o 8 o 0

Program Flowcharts . ¢ « ¢ ¢ ¢ ¢ « o o o o o o « o o «

SECTION U4:

SECTION 5:

SECTION 6:

DIRECTORY - - ¢ & o o e s s,

DATA AREAS . . . . -
Environment Control Table (ECT) -
GETLINE Parameter Block (GTPB) .
Input Stack (INSTACK) . . .
Input/Output Parameter List (IOPL)
I/0 Sservice Routine List (IOSRL) .
List Source Descriptor (ILSD) . .
Output Line Descriptor (OLD) . .
PUTGET Parameter Block (PGPB) . .
PUTLINE Parameterr Block (PTPB) .
STACK Parameter Block (STPB) . o« o« « =
Text Insertion Parameter List (TXINPARM)
User Profile Table (UPT) . ¢« « « « o «

DIAGNOSTIC AIDS « « = « o = o o o o o« o« o =

Part 3: Command SCAN and PARSE Service Routines . . . . . .

SECTION 1:

INTRODUCTION . ¢ « o o o o o = s o o o o &«

6 Terminal Monitor Program (Release 21.6)

o 5 e 8 s 0 0 s ¢ ¢

s o 8 & 2 s o o

e 8 6 & o 9 & o s 8 8 o @

LI s & o [ 3

e o 8 0 o 0 s ¥ 8 s 2
[eo]
=

& & 8 8 0 o 8 0 @ e 0
[
@

e & 3 8 8 s v s
~
(=}

. @
o0 0o
(=]

.
[}
w

.119
.120
.121
.122
.123
-124
.126
.128
.129
.130

.131
.137

.139



SECTION 2: METHOD OF OPERATION . 2 o « o « o « « o « « « =« o o « o 2140
OVEIVIEW =« o o o o o o o o o o o a o o o o o o o o = o « o« « « « « <140
Command Scan Service ROULINE .« ¢ ¢ o o o o o « o o o o o « o = « « <141
Entry to Command SCaAN « « « « o o « o o o o o =« o « o « o « =« « o 2141
Input to Command SCAMN « « « « « « = « = « « a = a « = =« o =« =« o« « <141
Searching for Commands .« « « o« « « o o o o = o o o o o « o« « « « 2142
Checking Command SYNtAX « « « = « o o o « =« « = = = o =« = « =« « « <142
Translating Commands tO UPPEXCaASE « « « « « = o o o o o o« « s = « 21842
output from Command SCaAN . ¢ o = o « o o o o o o o o« o o« « « « « 142
Return to Calling PYXOGYaAM « « « o o o = o = = = « o =« =« =« = = « =« <144
Parse Service ROULINE o o o o o o o » o o« o o o o o o« o o o o =« « « <144
Entry tO Parse . o o o o o o o o o o o = o s o o o s o a « = » « <145
INPUt tO PArSE€ .« o o o o o o o o o o o o« = =« o o « o« o« o o o o« o <145
Set Up and IntializatioOn . « o « o o o « o o o o o = = o« s =« o =« 2146
Searching for Positional ParametersS « « « « « o« « « « « w = « « « <146
Lists and RANGES . o« « o « = = = = = o = = = s« a » =« =« s =« =« « 2155
Validity Check .« . « « . . . . « e e o o s e o s o 2156
Searching for Keyword Parameters and Subflelds e« e o o o o o = = 156
Subfields . . . . e e e o o o o e o e e o s o s e e e o e o «157
Prompting and Defaultlng e = s o e @ @ s s s e = s s s o « « = = 2158
Messages from PArSe€ « o« « o « o o « o = o o o o o o o = o o o = o 2159
Ooutput frOm PArSe€ o« o « o ¢ o o e« ©« @ @ o o o = o a o o o« = o « « 2160
Return to Calling Program . « « « « o o o o« « o « o o « « s« =« » « 2160
SECTION 3: PROGRAM ORGANIZATION . « 2 « 2 o« o « = o « =« « =« = « = 2162
Program Hi€XarChy « « o o « o o o o o o« o o o o o o o a o o = o« =« « 2162
Module DeSCriptiOns o« « v« ¢ o « o o o o o o « o« « =« o« o o = « « « <164
IKJEFP0OO —-- Parse service routine « o« « v« o« o« o o o « o o « =« « « 2164
IKJEFP10 -- Parse Message MOAUlE =« =« « o« = « « = o o s« o o« « « =« 2165
IKJEFP20 —- Common MOAUIE o +. o o o o o o o o o o« o o = « o o « « 2166
IKJEFP30 -- Command Scan service routine . « « « ¢« ¢« o o « o « « 2167
IKJEFP60 -- IKJPARS2 Service ROUtINE . « « o« o « o o o = « « « « .168
Program FlowChartsS . o« ¢ o o o o o e o o o o o s « s o = s o = = « 2170
SECTION 4: DIRECTORY « « ¢ « o o o © « o o o o o o o =« o = =« s = « 2269
SECTION 5: DATA AREAS < &« « o « o o o o o s s o o« o o s o o« s« o « 273
Command Scan Parameter List (CSPL) < o o o ¢ « « « o o « « « « = 2274
Command Scan Output Area (CSOA) v o o o « o « o « o« = o « = =« s « <275
Command Scan Workspace (CSWORK) « o « o o o o o o « o « o « = « « 2276
Parameter Control Entry for IKJENDP Macro Instruction e o o o o 277
Parameter Control Entry For IKJIDENT Macro Instructlon e o e o o o278
Parameter Control Entry For IKJKEYWD Macro Instruction . . . . . .280
Parameter Control Entry For IKIJNAME Macro Instruction . . . « . . .281
Parameter Control Entry for IKJPARM Macro Instruction . . e o o <282
Parameter Control Entry For IKJPOSIT Macro Instruction (All except
string, pstring, and gstring) . . . . . o o e . e o o « 2283
Parameter Control Entry For IKJPOSIT Macro Instructlon (strlng,
pstring, gstring) . ¢« ¢« ¢ ¢ ¢ ¢ 4 e e o o o o & o e« o o o o o 285
Parameter Control Entry for IKJTERM Macro Instructlon e o o o e o <286
Parameter Control Entry for IKJOPER Macro Instruction . . . . . . .288
Parameter Control Entry for IKJRSVWD Macro Instruction . . . . . .290
Parameter Control Entry For IKJSUBF Macro Instruction . . . . . . .292
Parameter Descriptor Entry For IKJIDENT Macro Instruction . « . . .293
Parameter Descriptor Entry For IKJKEYWD Macro Instruction . . . . .294
Parameter Descriptor Entry For IKJPARM Macro Instruction . . . . .294
Parameter Descriptor Entry For IKJPOSIT Macro Instruction (ADDRESS
Parameters) . . . . . . R « o o o o o e e e e o o e s o 295
Parameter Descriptor Entry For IKJPOSIT Macro Instruction (DSNAME,
DSTHING Parameters) . . . . . e o o o e o e e o e o o w o o o 2297
Parameter Descriptor Entry For IKJPOSIT Macro Instruction
(Expression/VALUE Parameter) . « « o o o o « o =« o « =« o o« « o « 2298
Parameter Descriptor Entry For IKJPOSIT Macro Instruction (USERID
Parameter) e« o o o o o o o e o o o o o s s e s e o s e = o s o o 299

Contents 7




Parameter Descriptor Entry For IKJPOSIT Macro Instruction (VALUE

Parameter) . . . . . . . e o o o o s o o s s o s o o = .300
Parameter Descriptor Entry for IKJTERM Macro Instruction (Constant
Parameter) . . . <« . < . . e e e % s e o e s s « e s e o = e = <301
Parameter Descriptor Entry for IKJTERM Macro Instruction (Variable
Parameter) . . . . . - . . . « e . e o o o o <302
Parameter Descrlptor Entry for IKJTERM Macro Instructlon (Variable
Parameter - Data-Name Qualifier) . . . . . . o e o« = o = 2303

Parameter Descriptor Entry for IKJTERM Macro Instructlon

(Statement Number Parameter) . .« ¢ ¢« o o o o « o o o« « e o « o <304
Parameter Descriptor Entry for IKJRSVWD Macro Instructlon

(Reserved Word Parameter) . . . . . . . e e « o o o s = « <305
Parameter Descriptor Entry for IKJOPER Macro Instructlon

(Expression Parameter) .« « « o o « o o o o o o s « o a s o = o = 2306
Parse Parameter List (PPL) . ¢ ¢ ¢ o o o o « o s o o o « « « » « 2307
Parse Permanent Workspace (PWORK) . <« o o o o o o o « « « « « « « 2308
Parse Recursive Workspace (RWORK) . « o ¢ « o« o o o o = o o« = « « 2317
Syntax Checking Mask AT€a . « o « « o o = o o o « o o s « « « o o 2318
Validity Check Parameter List (VCEPARM) « . o « o« = » « o =« = « » 2320

SECTION 6: DIAGNOSTIC AIDS « « « o = o o o s s s o« o a s s s =« « o 2321
Part 4: Dynamic Allocation Routines . . . . . . . . <« ¢ ¢ o ¢« &« « & o . .325

SECTION 1: INTRODUCTION =+ &+ o o o o o o s o o s o = s o« © =« = = « 2327
Specifying Data Sets At LOGON i o v o o o « o o o o = o« o o o o s o« 2327

SECTION 2: METHOD OF OPERATION 2 o« 2 o =« = o @« = s o« o s a « = = « 2329
DAIR Serxrvice ROUtINE .+ 2 o o o o o 2 2 s o o o « o o s = o =« o =« « 2329

ENntry tO DAIR o « o o o o o o o o o« a o =« o o o o = o« = o« « « « « 2330
Set Up and Initialization . « « o ¢ ¢ ¢ o o ¢« o o o 2. o o« « « « « <330
Prefixing Userid tO DSNAME . & o ¢ o o o o o =« o o o s o« = o« o« « 330
Searching the DSE Chain .« « ¢ o« ¢ ¢ v ¢ o o o« o = o =« o « « =« o « 2331
Functions Performed by DAIR . e« e e ® e s ® = o ®w w = e = o = 331
SVC 99 Dynamic Allocation Routlnes e e e o o e e = e e e o o e e o 332
Allocating Data SEtS .« o o o o o o o o o o o o« s o o s o o o o o 2338
Freeing Data SetS . o« o o o o o o = o @« « o s o o« o =« o o = = =« « 3304
Converting Data Set Attributes . . . « ¢« ¢ o ¢ o o « « « « =« « o« 2335
Concatenating Data SetS .« . + o o & o o o o « o « o o =« o =« = » « 335
Deconcatenating Data SetS « « ¢ ¢ ¢ + o o o o o o o« = « o o o o o« 4335
Updating the DSE @and DCB < « o « « o o o« s s o« s = = = =« « = o« « <336

Managing User-Selected Data Set Attributes . . ¢ ¢ ¢ o o « « « « 336
Exit from SVC 99 and From DAIR . « o -« o o o o o o o s o o o =« « 2337

SECTION 3: PROGRAM ORGANIZATION &« « « « « o o = « = « o « « = « » <338

Program Hierarchy .« « « o o o o ¢ o o o o o o o o o = o« o o =« = =« « 338
Module DeSCriptionsS o o o o o o o o o o o = o o s o« o« o =« o = o = « <344
DAIR--IKJEFDOO . . . . .« . e e o o ® s e e o s o e o o = = e <345
ATTRSRCH Subroutine of IKJEFDOO e e e e e ® @ e @ @ o o o o o @« o <347
GENDDN Subroutine of IKIJEFDOO . o o« ¢ o o o o « o o« « o = « »« =« o o348
SEARCH Subroutine oOof IKJEFDOO « « o o o o o = o s o = o @« o == = <349

USERID Subroutine of IKJEFDOO . . . . « « « & e« o o o o o s o « «350

IGC00099 -- Allocation Control Routine . e o o o = = o o o o 2351
IGC01099 -- UNALLOC Validity Checking Routlne e o o o o e e o o o 4352
IGC02099 -- Disposition Processing Routine . . . <« « . &« « « « . .353
IGC03099 -- Device Freeing ROULIne . o ¢ o o o o o o o o = « = .354
IGCO04099 -- SYSOUT Chain DSB Processing Routine . . . . . . . . . .356
IGC05099 -- SYSOUT Engqueuing Routine . . « « « &« « o &« o « o« « « 357
IGC06099 -- KEEP Message Processing Routine . . . « « « « « = « « 358
IGC07099 -- DATASET Validation and Initialization Routine . . . . .359
IGC08099 -- SYSOUT Processing Routine . . . ¢ o ¢ o o o o o o « « 360
IGC09099 -- SIOT and JFCB Construction Routine . . . « . . ¢ . « .361
IGC10099 -- Data Set Enqueuing Routine . . . e s e o e s o = #2362
IGC11099 -- DSENQ Update and Device Name Table Load Routine . . . .364

I1GC12099 -- Bit Pattern Construction Routine . . « <« « 4 « « « « 2365

8 Terminal Monitor Program (Release 21.6)



IGC13099 -- Device Reduction Routine . ¢« « o« ¢« ¢ « « o o « « « « <366
IGC14099 -- Direct Access Device Space Management Routine . . . . .367
IGC15099 -- TIOT and JFCB Update Routine . . . ¢ & o « & « « « « <369
IGC16099 -- CONVERT Validity Checking Routine . . +. . « « o« « « « «372
IGC17099 -- SIOT and JFCB Updating Routine . . . . +. « ¢« . « « « 373
IGC18099 -- Concatenation List Construction Routine . . . . . . . .375
IGC19099 -- TIOT Building Routine . ¢ «. v ¢ v o« ¢ ¢ o o « = « « « 4376
IGC20099 -- TIOT Moving Routine « e r e e e e e s o o o o s o e 2377
IGC21099 -- TSO Terminal KEEP Message Processing Routine . . . . .378
IGC23099 -- Deconcatenation Routine . . « ¢ &« o« o & ¢ o &« & & « = <379
IGC25099 -- DSE Update Routine . o« o o o ¢ o« 2 o o « o = =« « « « 2380
IGC26099 -- DATASET and CONVERT Update Routine . . . « « « « « . .382
IGC27099 -- deconcat and Control Routine Handling Routine . o « 384
IGC28099 -- SMF Exit Routine . . « o o o o ¢ & o o o o o« o « « « 4386
IGC29099 -- unalloc and CONCAT Update Routine . . . . . . . . . . .388
IGC30099 -- ATTRIB Function . « « o o =« o o « o = « « =« « « =« « = 390
IGC35099 -- DCB Update Routine . . . . . & a4 & o 2o o o o o o « = <391

Program Flowcharts .« o« o o o o ¢ o o 2 o o o o a s o « « o o o « « 2392

SECTION 4: DIRECTORY « o « « o o = o o o o a s o o o o o« o o o o« o oU435

SECTION 5: DATA AREAS . . « =« e ® o o ® = e s e o ® s e« = o o o oHU1
Attribute Control Block (ATRCB) © e e e o o o s = o s o o o o = « 2443
Candidate Attribute List (CAL) . ¢ o & o o 2 o o o o = « o « « » 2UUS5
Concatenation List (CATLST) . . « « o o 2 o « o o o o« a « s o« « « JUUE
Concatenate Table (CATTAB) . . . . e o o o o o s e e o s o e o SJL47
DAIR Attribute Control Block (DAIRACB) e e o o e = s e o & = e« » JLu8
DAIR Work Area (DAIRWA) - « v o = o « s o s s a = = = = « = =« »« « U450
DAIR Parameter Block, Code X*00' (DAPBOO) . . . « 2« « = o « « « =« oU53
DAIR Parameter Block, Code X'04"' (DAPBOU4) . . o o « 2 o « = o« « o« U455
DAIR Parameter Block, Code X'08' (DAPBO8) . o 2 o o = « « « « = = U457
DAIR Parameter Block, Code X°0C' (DAPBOC) . « « « o o o o = « =« = U460
DAIR Parameter Block, Code X'10' (DAPB10) . . . « « « o o = « « « U061
DAIR Parametexr Block, Code X'14"' (DAPBI4) v v ¢ « o o o o o o o « U662
DAIR Parameter Block, Code X"18"' (DAPB18) «. v ¢ © « o s « o » « « U463
DAIR Parameter Block, Code X'1C' (DAPBIC) . v« 2 o« o 2 « « o« « « o« JU65
DAIR Parameter Block, Code X'24"' (DAPB2U) . . o 2 o o« o « « » « « U166
DAIR Parameter Block, Code X"28" (DAPB28) . ¢« 2 « « « =« = « o« « « .l69
DAIR Parameterxr Block, Code X'2C' (DAPB2C) . o « 2 « « o o« o o« o« « U470
DAIR Parameter Block, Code X"30" (DAPB30) «. « « o« o o « « « o « » 2071
DAPB34 - DAIR Parameter List .« o o o o o o o o o o o o « o o o« o U473
Data Set Extension Block (DSE) . ¢ o o 2 o o « o o = o o o« o o« « U474
DAIR Parameter List (DAPL) .« & o ¢ o o o o « o s a « o o o o « s 2U76
Dynamic. Allocation Parameter Block, Function Code X'00' (DSE
UPDATE Parameter List) =« o o o o o 2 o = o o = &« e o o o o o o U477
Dynamic Allocation Parameter Block, Function Code X'01*' . . . . . .u478
Dynamic Allocation Parameter Block, Function Code X'02' . . . . . .u82
Dynamic Allocation Parameter Block, Function Code X'03' . . . . . .u483
Dynamic Allocation Parameter Block, Function Code X'O4' . . . . . .u484
Dynamic Allocation Parameter Block, Function Code X'06' . . . . . .u485
Dynamic Allocation Parameter Block, Function Code X'07*' . . . . . .u487
Dynamic Allocation Work Table (DAWT) . « ¢ o o o « = = o« « « » = 2U88

Dynamic Allocation Work Table, Variable Area (DAWTVARY) as used
in the attribute conversion function . . . . ¢ & ¢ ¢« o « « = « - U89
Dynamic Allocation Work Table, Variable Area (DAWTVARY) As used
in the Concatenation function . « « & ¢ ¢ &« ¢ o ¢ o « o o . « « « - 2490
Dynamic Allocation Work Table, Variable Area (DAWTVARY) as used
in the freeing function « . ¢ ¢ ¢ ¢ ¢ e ¢ o o o © o « o o o o « « o491
Dynamic Allocation Work Table, Variable Area (DAWTVARY) as Used

in the Dataset Function . . . . e o o e o o = o o o o o U492
Dynamlc Allocation Work Table, Varlable Area (DAWTVARY) as used
in the updating function . . . e @ e e e o o s o e o o o o JU4OL

ENQUEUE/DEQUEUE Parameter List for Allocatlon/Termlnatlon Resource U496
Enqueue Work Area (EWA) for Data Set Name Enqueue . « « « « o « « U497
Pattern Construction Area (PCA) . &« o o o o = o o o « s o s « =« = U498

Contents 9



Sysout Work Area (SWA) . . « « o « &
UCBLIST 2 2« 2 o o o o o o o o s o o o
Unallocate WOrk Area . « « « o« « « =

SECTION 6: DIAGNOSTIC AIDS ¢ o« o o o =
Part 5: Default Service Routine. . . . . . .
SECTION 1: INTRODUCTION .« o o« o o o «

SECTION 2: METHOD OF OPERATION

Entry to Default . . . &« o o « o =« &
Prefixing Userid to Dsname . . . . .
Searching the System Catalog . . . .
Exit From Default . . ¢« « « o o o = .
SECTION 3: PROGRAM ORGANIZATION . . .
Program Hierarchy « « « « « o o o o = =
Module Descriptions . « « « « o o « = &
DEFAULT -- IKJEHDEF . ¢ ¢ « o o « o &
Program Flowcharts . . .« « ¢« ¢ o o o «

SECTION 4: DIRECTORY « « « o o o o o =

SECTION 5: DATA AREAS &« o « = s « o «
Catalog Information Routine Parameter
.Command Scan Parameter List (CSPLARM)
Default Parameter Block (DFPB) . . .
Default Parameter List (DFPL) . . . .
I/0 Parameter List (IOPL) . « . . « &

SECTION 6: DIAGNOSTIC AIDS .« « « « «
Part 6: Catalog Information Routine . . . . .
SECTION 1: INTRODUCTION .« « « o o «

SECTION 2: METHOD OF OPERATION . . . .
Entry to Catalog Information Routine

SECTION 3: PROGRAM ORGANIZATION . . .
Program Hierarchy . . « o « ¢ o o o o &
Module DescCriptions v <« o s o o o s o

IJEHCIR e e ® o o e o e & e = s v
Program Flowcharts . « « « « & « « « .

SECTION 4: DIRECTORY w o o o« o « o o =

SECTION 5: DATA AREAS &« v « o = o« o =
Catalog Information Routine Parameter
CAMLST Block (CAM2) ¢ «. o o « o o« = =

SECTION 6: DIAGNOSTIC AIDS o« « « o« « o«

GLOSSARY =« o« o o o o o » a o o o o = &«

INDEX « o o o o ¢ o o o o o o ® o« o o @

METHOD OF OPERATION DIAGRAMS . . . . .

10 Terminal Monitor Program (Release

List (CIRPARM)

21.6)

a 8 & 8

. 499
500
.501

.502
.517
.519

520
520
.522
.522
.522

523
.523
.523
.523
525

.531
.532
.532
.533
.534
.535
-535
-536
.539
541
-543
.543
543
-546
.546
546
.546
547
.551
.552
552
.553
.554
.557
.565

577



Figure 1.
Figure 2.
Figure 3.
of 2) .

Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.
Figure 11.
Figure 12.
Figure 13.
of 2) . .

Figure 14.
2 ...

Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Routines

Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.

SVC 99 Routines e o @ o o @ = o a s o @ s e e . s e s e a @

Figure 30.
Figure 31.
Figure 32.
Figure 33.
(DAIR) .

Figure 34.
Figure 35.
(DAIR) .

Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
2) ...

Figure 42.
Figure u4i4.
Figure U45.

Figures

TSO System Overview - . e e o o o e e e s o e @
Terminal Monitor Program and Service Routines o« .
Functions Performed by TSO Command Processors (Part
Functions Performed by TSO Service Routines . . . .
Functions Performed by the Terminal Monitor Program
Functions Performed by TMP Attention Exit Routine
Program Hierarchy: Terminal Monitor Program . . .
Messages: Terminal Monitor Program © o o o = e @
Register Usage: Terminal Monitor Program . . . . .
Return Codes: Terminal Monitor Program . . . . .
Program Hierarchy: Terminal I/O Service Routines
Messages: Terminal I/O Service Routines e e s o
Register Usage: Terminal I/O Service Routines (Part
Return Codes: Terminal I/O Service Routines (Part 1
Character Types Recognized by Command Scan and Parse
Brief Description of Parse Macro Instructions . . . .
Types of Positional Parameters (Part 1 of 9) . . . .
Scanning Sequence for Prompting and Defaulting . .
Keeping Track of Buffers with the Parse Input Stack
Program Hierarchy: Command Scan and Parse Service

® L] LI ] . . Hl []

s O e e s

e o e e = . e ® ®© e ®© ® e e ®© e e e ® e e e ® e e e

Linkage Between IKJPARS and IKJPARS2 .« « « « « « o « =«
Messages: Command Scan and Parse Service Routines - .
Register Usage: Command Scan and Parse Service Routines
Return Codes: Command Scan and Parse Service Routines
Specifying Data Sets at Logon c e e o o s e o o o o @
Functions Performed DY DAIR v « « « o = o o o o o = o =
Functions Performed by SVC 99 . . . . . o o e
The Method of Operation Diagrams for Dynamlc Allocatlon
Program Hierarchy: Relationship between DAIR and the

Program Hierarchy: SVC 99 Routines . . . . . . . .
Flow of Control in Dynamic Allocation e e e e e e
Functional Grouping of the SVC 99 Routines . . . .
Register Usage: Dynamic Allocation Interface Routine

Register Usage: SVC 99 Routines (Part 1 of 7) - -
Return Codes: Dynamic Allocation Interface Routine

e e o e e . e e ®© & e e e ® e e @ ®© o ® e e e

Return Codes: SVC 99 Routines (Part 1 of 5)
Entry Codes: Default Service Routine . . .
Control Codes: Default Service Routine .
Register Usage: Default Service Routine
Messages: Default Service Routine -

Return Codes: Default Service Routine .
Option Codes: Catalog Information Routine (Part 1o
Register Usage: Catalog Information Routine

Return Codes: Catalog Information Routine .
Return Codes: LOCATE (IGGOCILC1) e e e s = =

. [ ] ]
. LI | .
[ ] ‘I [ ] L]
. o 8 . Hl [ . . ] s 8
¢« 8 s 0

‘Figures

s s & 8 8 & 8 8 .
w
[V

11




Diagrams

Method
Method
Method
Method
Method

of
of
of
of
of

Operation
Operation
Operation
Operation
Operation
Method of Operation
Method of Operation
(Overview) . . . .
Method of Operation
Method of Operation
Method of Operation
Method of Operation
Mode) . .

Method of Operatlon
Mode) . ¢ & « &« + &
Method of Operation
Routines (Overview)
Method of Operation
Method of Operation
Method of Operation
Method of Operation
Parameters . . .
Method of Operatlon
Parameters . .
Method of Operatlon
and Subfields . . .
Method of Operation
Routine . . . . . .
Method of Operation
Method Operation
Method Operation
Method Operation
Method Operation
Method Operation
Method Operation
Method Operation
Method * Operation

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

O NOAUMMEWN =

® e o e o e & e o o

-
- O
* o

-—
[ \8]
.

13.
14,
15.
16.
17.
1s.

19.
20.
21.
22.

23.
24,

25,

26.
27.
28.
29.

Terminal Monitor Program . .
TMP Initialization . . . . .
Handling TSO Commands . . .
Handling Attention Requests
Handling STAI Requests . . .
Handling STAE Requests . . .
Terminal I/O Service Routines
STACK Service Routine . . . .
GETLINE Service Routine . . .
PUTLINE Service Routine . . .-
PUTGET Service Routine (Command

o« o o o
*« o 0 0

PUTGET Service Routine (Prompting
Command Scan and Parse Service
Command Scan Service Routine .
‘Parse Service Routine . . . .
Parse Initialization . . .
Searching for IKJPARS P031tlona1
Searching for IKJPARSZ Positional
Searching for Keyword Parameters

o o * e e ® ® e o o o o o e o o o .

Dynamic Allocation Interface

Allocating Data Sets . . . . .
Freeing Data Sets . . . . . .
Converting Data Set Attributes
Concatenating Data Sets . . .
Deconcatenating Data Sets . .
Building and Maintaining ATRCBs
Updating the DCB and DSE . . . .
Default Service Routine . . . .
Catalog Information Routine . .

12 Terminal Monitor Program (Release 21.6)

.577
.579
.581
.583

.585

.587

.589
«591
.593
«595

. 597
. 599

.601
.603
.605
. 607

.609
.611
.613

.615
617
.619
621
.623
.625
.627
.629
631
633



ADDIT IONS TO THE PARSE SERVICE ROUTINE
(IKJPARS)
A new load module (IKJPARS2) is added.
This module includes the following
three macro instructions.
e TKJTERM
e TKJOPER
o TKJRSVWD

These macro instructions provide syntax
checking for the following positional
parameter typese.

¢ CONSTANT

VARIABLE

STATEMENT NUMBER

EXPRESSION

RESERVED WORD

Information is provided in PART 3:
COMMAND SCAN AND PARSE SERVICE
ROUTINES.

Summary of Amendments
for GY28-6770-2
OS Release 21.6

PART 4: Section 5: Data Areas
A correction is made to the DAIR
ATTRIBUTE CONTROL BLOCK (DAIRACB).

Summary of Amendments 13



Summary of Amendments

for GY28-6770-1

as Updated by GN28-2524
Component Release 360-0S-586

DYNAMIC SPECIFICATION OF DCB PARAMETERS e A Dynamic Allocation routine,
DAIR and MVT Dynamic Allocation function code X'07', was added.
received the following changes: e A DAIR subroutine named ATTRSRCH was
e A DAIR subroutine named DAIR34 was added.
added.
e A DAIR parameter block (DAPB34) was
added. These changes affected the introduction,
e A DAIR Attribute Control Block method of operation (text and diagrams),
(DAIRACB) was added. program organization, module descriptions,
e An Attribute Control Block (ATRCB) flowcharts, directory, data areas and
was added. index.
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Summary of Amendments
for GY28-6770-1
0S Release 21

PART 1: TERMINAL MONITOR PROGRAM PART 4: DYNAMIC ALLOCATION ROUTINES
Miscellaneous Changes to the TMP Completely Rewritten Chapter for Release

Section 2: Method of Operation -- 21
Changes to the handling of STAE and The chapter now incorporates the
STAL requests, outlined in the text. documentation for the SVC 99 routines
Section 3: Program Organization -- with the information about the Dynamic
Changes indicated by bars to the left Allocation Interface Routine (DAIR)
of the text of the module descriptions previously in the chapter. It also
for IKJEFTO01, IKJEFTO02, IKJEFTO3, describes the relationship between
IKJEFTO4, and IKJEFTO07; changes to these two parts of dynamic allocation.
flowcharts AC-AM.
Section 5: Data Areas -- Indicated

changes to the Protected Step Control
Block (PSCB), TMP Retry Work Area
(TMPWA2), and TMP Work Area (TMPWORKA).

PART 3: COMMAND SCAN AND PARSE SERVICE
ROUT INES

Miscellaneous Changes to Parse
Section 2: Method of Operation --
Changes to string notation and
positional parameters.
Section 5: Data Areas -- Updates to
Parameter Descriptor Entry for IKJPOSIT
Macro Instruction (Address Parameters);
addition of a flag byte to and the
subsequent address updating for the
Parse Parameter List; addition of the
Syntax Checking Mask Area.

Summary of Amendments 15



MVT Control Program
l 1 At the highest level are the Time Sharing Control
. . L Task (TSCT) and the Message Control Program
one per Time Sharing Te}:commumc:hons (MCP), The TSCT handles system-wide functions
system Control Task ccess Method such as the initialization procedures required when
(TSCT) (TCAM) the operator starts time sharing, and the swapping
of foreground jobs in and out of main storage,
The MCP is a part of the Telecommunications
Message Control Access Method (TCAM) and handles /O for all
Program (MCP) terminals,
Below the TSCT is a Region Control Task (RCT)
for each foreground region, The RCT supervises
. the foreground jobs assigned to its region,
one per Region Control including the quiescing and restoring of job
region Task activities before and after swapping,
The Logon/Logoff Scheduler (LOGON) is
invoked by the RCT whenever a user wants to
one per LOGON/LOG OFF !og on or off the sysfe‘m and defines his foreground
job using parameters in the logon procedure,
user Scheduler
user profile, and operands of the LOGON
command,
[ LOGON invokes a problem program specified by
the user logon procedure, This program, normally
one per . . the Terminal Monitor Program (TMP), handles
user Terminal Monitor TEST Command TSO and user-supplied commands, One of these
session Program Processor commands invokes the TEST command processor
) which has the same task level as the TMP,
TSO command processors, and their subtasks,
are at the lowest level,
one per Command Processor Command Processor They perform the work required by the terminal
command user,
Figure 1. TSO System Overview
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Introduction

The Time Sharing Option (TSO) extends the capabilities of the System/360
Operating System to include general purpose time sharing from terminals
supported by the Telecommunications Access Method (TCAM).

You should remember three things about TSO:

e 0S/360 supervises the execution of all TSO programs, in regions of
main storage assigned by the MVT control program.

e TSO provides time sharing.

e TCAM provides terminal support.

TSO System

Figure 1 shows the relationship between major programs in a TSO system.
Both TSO and TCAM execute as problem programs under the MVT control
program, but as far as the terminal user is concerned, TSO is a system
-- the only system he needs to know about.

The terminal user describes the work he wants done by entering TSO
commands. These commands are received by the Terminal Monitor Program
(TMP) which gives control to the appropriate TSO command processor. One
TSO command invokes the TEST command processor which executes at the
same task level as the TMP. All other command processors execute as
subtasks of the TMP.

As the TMP and the command processors execute, they may invoke the TSO
service routines to perform the following operations:

e Handling input/output operations to or from terminals supported by
TCAM.

e Searching input buffers for TSO commands and TSO command parameters.

e Allocating and freeing data sets and performing other data
management functions.

All service routines execute at the same task level as the program that
invokes them.

Terminal Monitor Program

The Terminal Monitor Program obtains TSO commands, gives control to TSO
command processors, and monitors their execution as shown in Figure 2.

The TMP is a problem program executed by the IBM-supplied user logon
procedure. BAn installation may write a similar program and substitute
it for the TMP as described in the publication IBM System/360 Operating
System: Time Sharing Option: Guide to Writing a Terminal Monitor
Program or a Command Processor, GC28-6764.

Introduction 17




The TMP does the following things:

e Obtains a new command and gives control to the appropriate command
processor.

e Handles attention requests.

e Attempts to recover from errors in a command processor or one of its
subtasks.

e Attempts to recover from errors in its own routines.
e Returns control to the LOGON/LOGOFF scheduler when the operator

issues a STOP command or when the terminal user enters a LOGON or
LOGOFF command.

From Logon/Logoff Scheduler

LOAD-CALL
Service | Or LINK . N LINK TEST Command
Routines | T Terminal Monitor Program > Processor
_| (TMP)
T
|
ATTACH : ATTACH
I (A Program To Be Tested)
|
Y ¥
\ Command Processor Or

User Program

Figure 2. Terminal Monitor Program and Service Routines

TSO Command Processors and User Prograrris

TSO command processors are problem programs that perform the operations
requested by a TSO command such as EDIT, CALL, RUN, ALLOCATE, etc.
Figure 3 shows the functions performed by IBM-supplied TSO command
processors. An installation may write similar programs for use as
command processors as described in the publication IBM System/360
Operating System: Time Sharing Option: Guide to Writing a Terminal
Monitor or a Command Processor, GC28-6764.

Some TSO command processors call on standard system processors to
perform the requested function. For example, the COBOL command
processor sets up a standard calling sequence according to the options
selected by the user and transfers control to the ANS COBOL compiler to
compile the user's program. Except for the special formatting of output

18 Terminal Monitor Program (Release 21.6)



and messages, the compiler operates exactly as it would in a non-TSO
environment .

Test Command Processor

The TEST command processor allows the terminal user to test a command
processor or other user program. Since it must be able to control the
execution of command processors, the TEST command processor executes at
the same task level as the TMP -- receiving control by a LINK, rather
than an ATTACH, macro instruction. For further information about the
TEST command processor, refer to the publication IBM System/360
Operating System: Time Sharing Option: Command Processor PLM Volume 7
TEST, GY28-6777.

TSO Service Routines

The TSO service routines are used by the TMP, TEST, and other TSO
command processors. In general, they perform services needed by all TSO
problem programs and their use as subroutines saves repetitive coding in
the command processors. Figure 4 shows the functions performed by the
TSO service routines.

TERMINAL I/O SERVICE ROUTINES

The Terminal I/O Service Routines handle terminal input/output
operations required by the LOGON/LOGOFF Scheduler, the Terminal Monitor
Program, the TSO command processors, and other TSO problem programs.

There are four terminal I/0 service routines:

e STACK -- which maintains a list of input sources and defines the
current source of input.

e GETLINE -- which obtains a line of input from the terminal or from
the current source of input.

e PUTLINE -- which sends output or messages to the terminal.

e PUTGET -- which sends a message to the terminal and obtains a line
of input from the current source of input.

COMMAND SCAN AND PARSE SERVICE ROUTINES

Command Scan and Parse search the command buffer for TSO commands and
their parameters. In general, Command Scan is invoked by the Terminal
Monitor Program while Parse is invoked by TSO command processors.
Command Scan is also invoked by the TEST command processor and by TSO
command processors that accept subcommands.

DYNAMIC ALLOCATION INTERFACE ROUTINE

The Dynamic Allocation Interface routine (DAIR) handles the allocation
and freeing of data sets needed by the Terminal Monitor Program, the TSO
command processors, and other TSO problem programs. In general, DAIR
obtains information about a data set and, if necessary, invokes MVT
dynamic allocation routines which perform the requested function.

- Introduction 19



DEFAULT SERVICE ROUTINE AND CATALOG INFORMATION ROUTINE

The Default Service Routine constructs a data set name that follows TSO
data set naming conventions. The Catalog Information Routine obtains
information from the system catalog.

Figure 3 summarizes the functions performed by each TSO command
processor and shows how each command processor receives control from the
TMP .

i Command] Function [ Given control by }
iALLOCATEiAllocate data sets. {ATTACH Macro Instruction
}ACCOUNT |Update the user attribute data set. :ATTACH Macro Instruction|
%ASM1 %Invoke Assembler Language Compiler. ;ATTACH Macro Instruction%
|

I .
ATTRIB |Build a list of data set attributes.|ATTACH Macro Instruction

| _ | |
CALC2 | Invoke the ITF:P1/1 or CODE&GO | ATTACH Macro Instruction

| FORTRAN |
I
CALL Load and execute a load module. | ATTACH Macro Instruction
|
CANCEL Cancel a foreground-initiated | ATTACH Macro Instruction

| | background job. |- |
I

COBOL Invoke the ANS COBOL compiler. |ATTACH Macro Instruction

CONVERT1| Convert ITF:PL/1 or CODES§GO FORTRAN |ATTACH Macro Instruction

source programs to standard PI/1 or
FORTRAN.

COPY1 Copy a data set (sequential or ATTACH Macro Instruction
| partitioned) to another data set.

|DELETE |Delete and uncatalog a data set or |ATTACH Macro Instruction|
| | member of a partitioned data set. | |

| EDIT |Create and/or edit a data set. | ATTACH Macro Instruction

|EXEC |Invoke a command processor or list |ATTACH Macro Instruction

| | of command processors. | |

|

| FORMAT® |Format a data set. | ATTACH Macro Instruction
| |

| FORT* | Invoke the FORTRAN IV Compiler. | ATTACH Macro Instruction
| |

| FREE | Free an allocated data set or an | ATTACH Macro Instruction

| |attribute list. | |

I I

|HELP |Display information about command or|ATTACH Macro Instruction|

| | subcommand. | |

| | | I

| LINK | Invoke the linkage editor. | ATTACH Macro Instruction|
|

|LIST* |List one or more data sets. | ATTACH Macro Instruction|
I I

|LISTALC |List allocated data sets. | ATTACH Macro Instruction|

| L 4 J

Figure 3. Functions Performed by TSO Command Processors (Part 1 of 2)
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r T T 1
| Command| Function | Given Control by |
[ !
F + 1
| LISTBC ILlSt messages from operator or other|ATTACH mAcro Instruction|
| |users as entered on the Broadcast | |
| | Data Set. | |
I | |
|LISTCAT |List catalog entries. | ATTACH Macro Instruction
| | |
|LISTDS |List the attributes of one or more |ATTACH Macro Instruction
| | data sets. | |
| | l
|LOADGO |Load and execute an object module. |ATTACH Macro Instruction
[ |
|LOGOFF |End a terminal session | ATTACH Macro Instruction
| I | |
| LOGON | Begin a terminal session. | ATTACH Macro Instruction
| |
|MERGE?* |Combine data sets. |LINK Macro Instruction
| | I
| OPERATOR | Make the terminal an operator's | ATTACH Macro Instruction
| |console. | |
| | I
| OUTPUT |Direct the output for a | ATTACH Macro Instruction|
| | foreground-initiated background job. |
I
| PLI* | Invoke the optimizing PL/1 compiler. |ATTACH Macro Instruction|
| | |
| PLICY | Invoke the checkout PL/1 compiler. |ATTACH Macro Instruction|
| I |
| PROFILE |Update the User Profile Table (UPT).|ATTACH Macro Instruction|
| I |
| PROTECT |Create or modify a password. |ATTACH Macro Instruction|
| ' |
|RENAME |Rename a data set or a member of a |ATTACH Macro Instruction|
| |partitioned data set. | |
| | |
| RUN Compile, locad, and execute a | ATTACH Macro Instruction|
= | program. ; =
| SEND | Send a message to the operator or to|ATTACH Macro Instruction]|
| |a terminal user.
|
STATUS |List the status of a | ATTACH Macro Instruction
| | foreground-initiated background job. | |
| |
SUBMIT |Submit a job for interpretation and |ATTACH Macro Instruction
|execution in the background. |
| |
TERMINAL|Update the Protected Step Control | ATTACH Macro Instruction
| Block (PSCB). |

| I
| TEST | Test a command processor Oor user |LINK Macro Instruction |
} | program. a ;
| TIME |List CPU time. | Branch-and-1ink- |
| | |xregister instruction |
I |
| WHEN | Establish condition for initiation |ATTACH Macro Instruction|
| Jor termination of a command | |
| | processor. | |
! L : i
|+*+Optional program products; available for a license fee. |
L J

Figure 3.

Introduction

Functions Performed by TSO Command Processors (Part 2 of 2)
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As the TMP, TEST, and other command processors execute, they may
request services from any of the TSO service routines shown in Figure 4.

-

T T T
Functional Group |Common Name |Module Name|Function
4 1 4

T
I/0 Service Routines|STACK IRJPTGT

GETLINE IKJPTGT

PUTLINE IKJPTGT

S S

g
H
@
]

IKJPTGT
|

1]

|Maintains stack of input
| sources. The top
|element describes the

| carrent source of input.
| The bottom element

| describes the terminal
|as a source of input.

|Gets a line of input
| from the current source
|or from the terminal.

|Sends a line of output
| to the terminal.

I

| Sends a line of output
|to the terminal; gets a
|line of input from the
| terminal. .

]
>
-
o]

Dynamic Allocation IKJDAIR

Interface Routine

|
1

-+

|Allocates
| data sets.

i e . e s s . c— T — — — — — — —— — —— — o— — — — - o o}

Command Scan/Parse

T
Command Scan|IKJSCAN
Service Routines :

Parse IKJPARS

-

| Checks command names for
|valid syntax.

| Checks command

| parameters for valid
| syntax.

I

Default IKJEHDEF

IKJDFLT

Default Service
Routine

+
|Constructs a data set
| name according to TSO
|naming conventions.

4

e e e B e et s e Y . S S e e S e, P s, S e S e, e . S . S e, S s, S B s

| Catalog Information |CIR IKJEHCIR

| Routine

L

e e e e e e s e e e e e e e s e S s e e . T e e e e e e

|
|
I
4
b
|
I
|
4
L}
|
|
|
L

1

| Searches the system

| catalog for information
|about data sets.

R

b e e . gy e e e i e, . o, e e S el

Figure 4. Functions Performed by TSO Service Routines

These service routines are invoked using system macro instructions. The
internal logic of these routines is described in separate parts of this

book.
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Section 1: Introduction

The Terminal Monitor Program obtains TSO commands, gives control to TSO
command processors, and monitors their execution.

The TMP is a problem program executed by the IBM-supplied user logon
procedure. An installation may write a similar program and substitute
it for the TMP as described in the publication IBM System/360 Operating
System: Time Sharing Option: Guide to Writing a Terminal Monitor
Program or a Command Processor, GC28-6764.

The TMP obtains its first command from the user logon procedure and
gives control to the appropriate command processor. After the first
command has been processed, the TMP does one of the following:

e Obtains a new command and gives control to the appropriate command
processor.

e Handles attention requests.

e Attempts to recover from errors in a command processor or one of its
subtasks.

e Attempts to recover from errors in its own routines.

e Returns control to the LOGON/LOGOFF scheduler when the operator
issues a STOP command or when the user enters a LOGON or LOGOFF
command.

As supplied with TSO, the TMP will reside in SYS1.LINKLIB and will
execute in the user's foreground region with the protection key assigned
to that region. The installation may choose to make the TMP resident in
the TSO Link Pack Area (TSLPA) in the region assigned to the Time
Sharing Control Task (TSCT).
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Section 2: Method of Operation

This section describes the method of operation of the Terminal Monitor
Program. It includes six method of operation diagrams:

Method of Operation Diagram 1 (foldout): Terminal Monitor Program
-- which shows the basic functions performed by the TMP.

Method of Operation Diagram 2 (foldout): TMP Initialization --
which shows how the TMP completes the logon process by setting up
tables and control blocks that define the user's environment in the
foreground region.

Method of Operation Diagram 3 (foldout): Handling Commands -- which
shows how the TMP obtains commands from the terminal and gives
control to the approprlate command processor.

Method of Operation Diagram 4 (foldout): Handling Attention
Requests -- which shows how the TMP handles terminal attention
requests.

Method of Operation Diagram 5 (foldout): Handling STAI Requests --
which shows how the TMP attempts to recover from errors in a command
processor or one of its programs.

Method of Operation Diagram 6 (foldout): Handling STAE Requests---

which shows how the TMP attempts to recover from errors in its own
programs.

Each method of operation diagram includes a cross-reference table to
help you find the appropriate program description, flowchart, or
assembly listing.

Overview

Method of Operation Diagram 1 (foldout) shows how the TMP obtains TSO
commands, gives control to TSO command processors, and monitors their
execution.

Briefly, here is what happens:

26

The TMP receives control from the LOGON/LOGOFF scheduler as the
program named by the first EXEC statement in the user logon
procedure.

The TMP completes the logon process by setting up tables and control
blocks that define the user's environment in the foreground region.

The TMP obtains TSO commands and gives control to the appropriate
TSO command processors, one at a time.

When a TSO command processor completes normally, the TMP obtains a
new TSO command and gives control to a new TSO command processor.

When a TSO command processor is interrupted by an attention at the

TMP level, the TMP Attention Exit Routine handles the attention
request.
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e When a TSO command processor begins to terminate abnormally, the TMP
STAI Exit Routine attempts to recover from the error.

e When the TMP begins to terminate abnormally, the TMP.STAE Exit
Routine attempts to recover from the error.

¢ The TMP returns control to the LOGON/LOGOFF scheduler when the user
enters a LOGON or LOGOFF command or when the operator issues a STOP
command.

Figure 5 summarizes the functions performed by the TMP.

r - T ]
| Event | Action Taken |
b t 1
|Command processor completes |TMP obtains a command and gives control |
|normally. | to the next command processor. See |
| | Diagram 3 (foldout). |
L 1 i |
1 } 1 )
| Command processor interrupted|TMP Attention Exit Routine displays |
|by attention. |second-level messages in response to a |
| |question mark or obtains a new command |
| |to replace the command that was |
| |interrupted. See Diagram 4 (foldout). |
L 4

[} T 4’
|Command processor begins to |TMP STAI Exit Routine attempts to |
| terminate abnormally. | recover from the error. See Diagram 5 |
| | (foldout). |
F + :
| TMP begins to terminate | TMP STAE Exit Routine attempts to |
|terminate abnormally. |recover from the error. See Diagram 6 |
| | (foldout). |
1 1 4
1) 1 1
|Ooperator or terminal user has|TMP returns control to the LOGON/LOGOFF |
|requested logoff or re-logon.|Scheduler. 1
L L J

Figure 5. Functions Performed by the Terminal Monitor Program

Initialization

Method of Operation Ciagram 2 (foldout) shows how the TMP completes the
logon process by setting up tables and control blocks that define the
user's environment in the foreground region.

Briefly, here is what happens:

e The TMP receives control from the LOGON/LOGOFF scheduler as the
program named by the first EXEC. statement in the user logon
procedure.

e At entry, register 1 contains the address of a buffer that contains
the PARM value from the first EXEC statement in the user logon
procedure.

e The TMP uses an EXTRACT macro instruction to obtain the address of
the Protected Step Control Block which contains the address of the
User Profile Table (UPT).

e The TMP sets up the Environment Control Table (ECT) and two internal

work areas: the TMP Work Area (TMPWORKA) and the TMP Retry Work
Area (TMPWA2).
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e The TMP sets up the TMP attention exit by issuing a STAX macro
instruction and loading the TMP Attention Exit Routine.

e The TMP sets up the TMP STAE exit by issuing a STAE macro
instruction and loading the TMP STAE Exit Routine.

e The TMP partially sets up the STAI exit by loading the STAI exit
routine. Later, when the TMP attaches a command processor, the STAI
operand on the ATTACH macro instruction will provide supervisor
linkage to the STAI exit routine.

e The TMP loads the TIME command processor.

e The TMP sets up the Command Buffer and obtains its first command
from the PARM field of the first EXEC statement in the user logon
procedure.

When initialization is completed, the TMP is ready to process the first
command.

Handling TSO Commands

]

Method of Operation Diagram 3 (foldout) shows how the TMP obtains
commands from the terminal and gives control to the appropriate command
processor.

Briefly, here is what happens:

e The TMP uses the PUTGET service routine to obtain a line of input
from the terminal or from an in-storage list. The line is placed in
the Command Buffer (CBUF).

e The TMP uses the Command Scan service routine to search the Command
Buffer for a command name, a question mark, or a null line. The TMP
tests for four special cases and takes the appropriate action:

Buffer Contains Action Taken by TMP
TIME ranch to TIME command processor.
TEST

ink to TEST command processor.

B
L
Question mark Display all chained second level
messages. (Done by PUTGET.)

I

Null gnore line. Obtain another 1line.

[ e e e e S o, S S e ey
= e e e e . o . e S, e ]
[ TS SIS —O—— |

e The TMP searches the command library to obtain the TSO command
processor that corresponds to the TSO command. If the command
processor is not found, the TMP assumes that the intended command is
EXEC and that the command buffer contains a valid member name.

e The TMP attaches the command processor as a subtask and waits for it
to complete as shown in Method of Operation Diagram 1 (foldout).
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Handling Attention Requests

Method of Operation Diagram 4 (foldout) shows how the TMP handles
terminal attention requests.

During initialization, the TMP loads the Attention Exit Routine and
sets up supervisor linkage to it by issuing a STAX macro instruction.
The STAX service routine builds a Terminal Attention Exit Element (TAXE)
and a Terminal Attention Interrupt Element (TAIE) and chains them to the
TMP's TCB.

Later, when the terminal usexr signals attention, program execution is
interrupted and the Attention Scheduler (a part of the Region Control
Task) gets control. The Attention Scheduler checks the TCB of the
interrupted program for a Terminal Attention Exit Element (TAXE) and
schedules the most recently specified attention exit routine.

If the interruption occurs while the TMP is processing, the TMP's
attention exit routine will receive control. If the interruption occurs
while a command processor is processing, the command processor's
attention exit routine will receive control unless the attention is
signaled twice. Signaling attention two times in quick succession will
cause the next higher-level attention exit routine to receive control.

The TMP Attention Exit Routine uses the Command Scan service routine
to search the attention buffer for question mark, null line, or command
name. The contents of the attention buffer determines the action taken
by the TMP Attention Exit Routine as shown in Figure 6.

i)
Buffer Contains |Action Taken by TMP Attention Exit Routine
1 .

Question mark 1Writes second-level message to the terminal using
' | PUTLINE service routine. Prompts terminal for
|another line of input using PUTLINE and GETLINE
|service routines.
1

T
Null line |Returns to Attention Scheduler which restarts
: |interrupted program from the point of

| interruption.

L

1}

Invalid Command |Writes error message using the PUTLINE service
|routine. Prompts terminal for another line of
| input using the PUTLINE and GETLINE service
|routines.

[l
T

TIME |Branches to TIME command processor to obtain
|jelapsed time, CPU time, and time for the terminal
| session.
1

|

Other Valid Commands|Places command name in Command Waiting field of
| the TMP Work Area (TMPWORKA) and posts the TMP
|Attention ECB. The TMP will detach a previously
|attached command processor, if any, and obtain
|the new command. See Diagram 3 (foldout).
L

T S Ty T T S——

[ e S e . — Y S e e SR o - o G QR — — e W~ G S S

Figure 6. Functions Performed by TMP Attention Exit Routine
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Handling STAI Requests

Method of Operation Diagram 5 (foldout) shows how the TMP attempts to
recover from errors in a TSO command processor or one of its programs.

During initialization, the TMP loads the STAI Exit Routine. Later,
when the TMP attaches a command processor as a subtask, the TMP includes
a STAI operand on the ATTACH macro instruction specifying the entry
point of the STAI Exit Routine.

The STAE service routine builds a STAI Control Block and chains it to
the TCBNSTAE field of the command processor's TCB. Note that the STAE
service routine handles both STAE and STAI exit routines.

When an error occurs in the command processor or one of its subtasks,
the ABEND routine checks the TCBNSTAE field of the failing task's TCB to
see if any STAI or STAE Control Blocks have been chained and, finding
one, passes control to the ABEND/STAE interface routine. Note that the
ABEND/STAE interface routine handles both STAE and STAI requests.

The ABEND/STAE interface routine quiesces all active I/0, purges all
ready I/0, and schedules the most recently specified STAE exit routine
by issuing a SYNCH macro instruction. Normally, the command processor's
STAE exit routine will get control.

The command processor's STAE exit routine (if one is supplied)
attempts to diagnose the cause of the error, uses a return code to mark
it recoverable or unrecoverable, and returns control to the ABEND/STAE
interface routine. This routine passes control to: the STAE Retry
Routine (if one is specified) which will attempt to restart the
interrupted program.

If the retry is not successful, or if no retry routine was specified,
the ABEND/STAE interface routine checks the STAE/STAI chain for the most
recently specified STAI exit. Note that only one STAE exit routine is
ever executed while any number of STAI exit routines may be executed.

The TMP STAI exit routine uses the PUTLINE service routine to write a
message to the terminal indicating that the task has failed. It then
checks to see whether the error occurred in a command processor running
under the TMP or running under the TEST command processor.

If the error occurred in a command processor running under the TEST
command processor, the STAI exit routine posts the TMP STAI ECB and
transfers control to the TEST command processor.

The STAI exit routine then waits on the command processor's ECB. The
TEST command processor posts this ECB immediately, specifying a retry
address. The STAI exit routine marks the ABEND recoverable and returns
control to the ABEND/STAE interface routine. The ABEND/STAE interface
routine passes control to the retry address, which is an entry point in
the TEST command processor.

If the error occurred in a command processor running under the TMP,
the TMP STAI exit routine posts the TMP STAI ECB and immediately
transfers control to the TMP mainline routine.

The STAI exit routine then waits on the command processor's ECB. The
TMP posts this ECB whenever it is impossible to recover from the error.
The TMP mainline routine then prompts the terminal to enter another
command using the PUTGET service routine.
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The TMP Mainline routine will use the Command Scan service routine to
search the buffer for the TEST command name and, if found, will transfer
control to the TEST command processor.

Except for the TIME or TEST commands, any valid command in the input
buffer causes the command processor to be detached, thereby canceling
the outstanding STAI request.

If the buffer contains a null line, the ECB for the abnormally
terminating command processor is posted. The STAI exit routine then
checks the post code, marks the ABEND unrecoverable, and returns control
to the ABEND/STAE interface routine.

All other input is processed as though the STAI condition had not
occurred.

The ABEND/STAE interface routine will check the TCB of the failing
task for another STAI exit and, finding none, will return control to the
ABEND routine which will terminate the task.

Handling STAE Requests

Method of Operation Diagram 6 (foldout) shows how the TMP attempts to
recover from errors in its own code. .

During initialization, the TMP loads a STAE exit routine and sets up
supervisor linkage to it by issuing a STAE macro instruction. The STAE
service routine builds a STAE Control Block and chains it to the TMP's
TCB. .

When an error occurs in the TMP, the ABEND routine checks the TMP's
TCB for a STAE Control Block and, finding one, passes control to the
ABEND/STAE interface routine which marks the task non-dispatchable and
passes control to the TMP's STAE exit routine.

The TMP's STAE exit routine attempts to diagnose the cause of the
error and returns to the ABEND/STAE interface routine with a return code
that indicates whether the error is recoverable or not recoverable. If
the error is not recoverable, the ABEND/STAE interface routine returns
control to the ABEND routine which terminates the task. If the error is
recoverable, the ABEND/STAE interface routine passes control to the
TMP's STAE retry routine which attempts to restart the TMP.

The TMP's STAE retry routine determines whether a recovery has been
attempted for this command processor. If so, the STAE retry routine
deletes all TMP modules and transfers control to the TMP initialization
routine, IKJEFTO0l1l. Otherwise it transfers control to the TMP mainline
routine, IKJEFTO02.

If the retry is successful, TMP processing continues as if nothing
had happened. If the retry is not successful, the ABEND routine passes
control to the ABEND/STAE interface routine which passes control to the
TMP's STAE routine for cleanup operations before returning to the
ABEND/STAE interface routine.

The ABEND/STAE interface routine then checks the TMP's TCB for the

most recently specified STAI exit routine and, finding none, returns to
the ABEND routine which terminates the TMP.
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IKJEFTO1 IKJEFTO02

TMP Mainline
Routine

TMP Initialization
Routine

IKJEFTO02

TMP Mainline

IKJEFTO1

IKJEFTO3

TMP

Initialization

TMP Attention
Exit

IKJEFTO4

TMP STAI Exit

IKJEFT06

IKJEFTO05

TMP Messages TMP STAE Exit

IKJEFT06

TMP Messages

IKJEFTO7

TMP STAE Retry

Load Module Names Normal Residence Approximate Sizes
IKJEFTO1 SYST.LINKLIB 2K bytes
IKJEFTO02 SYST.LINKLIB 7K bytes

Figure 7. Program Hierarchy: Terminal Monitor Program
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Section 3: Program Organization

This section describes the program organization of the Terminal Monitor
Program. It contains three types of information:

e Program Hierarchy Chart (Figure 7) -- which shows how the Terminal
Monitor Program is organized in terms of load modules and assembly
modules.

e Program Descriptions -- which describe the overall logic of
individual routines.

e Program Flowcharts -- which show the detailed logic of individual
routines.

For a summary of functions performed by subroutines, refer to the
Directory in Section 4.

Program Hierarchy

The TMP has two load modules as shown in Figure 7. The TMP
Initialization Routine (IKJEFT01l) completes the logon process by setting
up tables and control blocks and setting up the STAE, STAI and Attention
exit routines. The TMP Mainline Routine (IKJEFT02) obtains TSO
commands, gives control to TSO command processors, and monitors their
execution.

The TMP consists of seven separate routines. They are:

IKJEFT01 - TMP Initialization Routine.
IKJEFT02 - TMP Mainline Routine.
IKJEFT03 - TMP Attention Exit Routine.
IKJEFTO4 - TMP STAI Exit Routine.
IKJEFT05 - TMP STAE Exit Routine.
IKJEFT06 - TMP Message Module.
IKJEFT07 - TMP STAE Retry Routine.
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Module Descriptions

IKJEFTO01l -- TMP INITIALIZATION ROUTINE

|Data Areas

r T
| Operation
| Flowcharts |Diagrams
b ¢
|AA AB |2 4-6
L L
r T
| Entry |Attached by the initiator/terminator as the program
| |named by the first EXEC statement in the user LOGON
{ !procedure.
1 ) T
|Registers |Register 1: tTMP Parameter List
|at Entry |Register 13: tRegister Save Area
| | Register 14: ¢tReturn Point
| |Register 15: tEntry Point
F t
|Operation | Builds tables and work areas, sets up exit routines,
| | builds the first element on the Input Stack, and
| |initializes the Command Buffer before transferring
| | control to TMP Mainline IKJEFTO2.
| |® Gets main storage for the TMP Work Area.
| e Sets up the Environment Control Table (ECT)
| e Sets up the TMP STAE exit.
| e Sets up the TMP ATTN exit.
| e Loads the TMP STAI exit routine.
| e Loads the TIME command processor.
| e Sets up the input stack.
| e Gets main storage for the Command Buffer.
| e Gets first command and places it in Command Buffer.
1
r

TMP Work Area, ECT, STAE Control Block

e e o e e o s o e e

|Defined by STAI Control Block, Command Buffer

[l

B

|Data Areas

Updated b UPT

|Up Y

1

[}

|Mapping Macros |IKJCPPL IKJGTPB IKJPTPB

|Used | IKJCSOA IKJECT IKJPGPB IKJSTPB

| | IKJCSPL IKJIOPL IRKJPSCB IKJTMPWA IKJUPT
I8 4

r T

| System Macros | ABEND EXTRACT STACK STCC

| Used | BLDL GETMAIN PUTLINE STAE STCOM
| | LOAD RETURN STAX XCTL-

1 (]

3 |

|Routines Called |None

L [

r T

|Exit |Transfers control to IKJEFT02 using an XCTL macro
| | instruction.

L 4

1 ) 1

| Registers |Register 1 contains the address of the TMP Work
|at Exit |Area.

I t

| Messages | See Figure 8.

] i

r T

| ABEND Codes |]101 BLDL error

| |103 PUTLINE error

| | 104 STACK error

| |105 STAX error

L L

b e e s s e e oy e e iy o e ) e i s . S e e e s iy T e g o e iy T S s e e, e S e, e e, . e, ey . . e, s, s . e, e . o ey . e o
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IKJEFT02 -- TMP MAINLINE ROUTINE

T

| COperation
Flowcharts|Diagrams

|

- ——-

1
|ac-aG |1 3-6
L L

g
”
=
=

P o Spe——]

]

| Entered from IKJEFTO01 (normal) or from IKJEFTO07 (for-
|STAE retry).
"N

L

Registers
at Entry

iRegister 1: ¢tCommand Buffer (If entry is from

| IKJEFTO07, the buffer length field is 0.)
| Register 13: tRegister Save Area

|Register 14: ¢tReturn point

| Register 15: ¢tEntry point

[

Operation

i o — — — — ]

]

|Obtains a command name, gives control to the

| appropriate command processor, waits for it to

| complete before obtaining another command.

| Obtains first command from IKJEFTO01l, subsequent

commmands using PUTGET service routine.

Checks command for validity using Command Scan.

- if invalid, prompts user for valid command.

- if null, obtains another command.

- if question mark, sends any second-level messages
queued by the last command processor using
PUTLINE service routine.

- if TIME, obtains running time for the terminal
session by branching to the TIME command
processor.

- if TEST, allows the user to test a program by
linking to the TEST command processor.

Searches the user Command Library using a BLDL

macro instruction to obtain the appropriate command

processor.

- if not found, the TMP assumes that the command
processor is EXEC and that the invalid command
name is a valid member name for use by the EXEC
command processor.

Abnormally detaches a previous command processor,

if any.

Attaches the appropriate command processor.

Waits on an ECB list. The MVT Dispatcher will give|

control to the appropriate command processor.

On return from the MVT Dispatcher following a POST,

does one of the following:

- Detaches a normally completed command processor
and gets another command. (CP ECB posted.)

- BAbnormally detaches a command processor and gets |
another command. (Attention ECB posted.) |

- Attempts to recover from error. (STAI ECB |
posted.)

- Returns to LOGON/LOGOFF scheduler. (STOP/MODIFY
ECB posted.)

e e . s e e e e . . e s S . B e B S e S e . e S i, W . S e, S . S, S, . S B Bt S G S S . . S W . G sy

|Data Areas
| Defined by
L

r
|Data Areas
| Updated by
L

2 2
e} o)
B =}
M o

p———t———t————— e —— —_— ——————— e ————————— —

S S S,

(Continued)
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r T
Routines | IKJEFT 25,TIKJSCAN
Called |
t t 1
|Mapping Macros |IKJCPPL IRKJIOPL IKJTMPWA |
| Used | IXKJCSOA IRJIPGPG IKJUPT
| IKJCSPL IKJECT IKJPSCB
]
t 1
System Macros | ATTCH BLDL POST PUTGET RETURN
| Used | DETACH FREEMAIN WAIT STATUS  ABEND |
| | GETMAIN PUTLINE I
| | LINK TSEVENT |
t { {
| Exit | Returns to LOGON/LOGOFF scheduler |
1 ]
|Registers | |
|at Exit |Register 15 contains 0. |
L 4
r T "
| Messages |See Figure 8. |
L [l 4
r T 1
| ABEND Codes |201 - BLDL Error |
| |202 - Dynamic Allocation Error |
| | 203 - PUTGET Error |
| {204 - PUTLINE Error |
| | 205 - SCAN Error |
| 1206 - STACK Error |
L L J
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IKJEFT03 -- TMP ATTENTION EXIT ROUTINE

-

T 7
|Operation
Flowcharts|Diagrams
1
1
AH | 4
L

b e s — e —

Entry

_
|Entered from the Region Control Task (RCT) when the

| terminal user requests Attention. The address of the
|Attention exit routine was specified using a STAX
|macro instruction during TMP initialization

| (IKJEFTO01).

1

Registers
at Entry

tAttention Exit Parameter List
tRegister save area

tReturn point

tEntry point

TRegister 1:
| Register 13:
|Register 14:
| Register 15:
4

Operation

)

|Obtains command from Attention Buffer. Checks

|command syntax using Command Scan service routine.

| Prompts for valid command using PUTLINE and GETLINE.

| Special cases:

| * Time-Obtains running time for terminal session.

|® Question mark-Sends messages to the terminal.

| Prompts for additional input using PUTLINE/GETLINE.

| ® Null-returns to caller.

|Other commands:

| *» Marks interrupted task non-dispatchable using
STATUS STOP macro instruction.

e Moves new command into the TMPCMDWT field of the

TMP Work Area.

Posts the TMP Attention ECB. When the TMP gets

control it will obtain the new command to replace

the interrupted command.

e e e e e e e ——— s e ey — —— ey S — —— — ]

|Data Areas
| Used By
L

ECT, TMP WORK Area

1 }
|Data Areas
| Updated By
1

TMP Work Area

T
|Mapping Macros
|Used

e

| IKIJTMPWA IKJCSPL IKJPTPB
| TAIE IKJCSOA
| IKJIOPL IKJCPPL
| IKJECT IKJTAIE

| ECT IKJGTPB
1

System Macros
Used

ABEND
FREEMAIN

GETMAIN

STATUS
RETURN

POST

]
| PUTLINE
| GETLINE

| CALL
1

T ey — . e S e — e

+
Routines Called |IKJEFT25, IKJSCAN
4

— i s . 8 e e S e e iy S s ey S s S — — . e . o, S s S e, S, S e, S e, e S e, e, e s ey . . . e, e e, s . e

Exit

+
{Return to system's user exit routine of SVC 3.
L

Registers
at exit

T
|Register 15 contains the address of the next
| instruction or zero if no change to program flow.

Messages

See Figure 8.

+—t

!
ABEND Codes

L

| 301--GETLINE error
|302--PUTLINE error

| 303--Command Scan error
L

[
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IKJEFTO4 -- TMP STAI EXIT ROUTINE

Operation
Diagrams

| |
| Flowcharts |
| N |
r 1
[ o» |
1} T

| Entry |Given control by the MVT Dispatcher as the result of
| |a SYNCH macro instruction issued by the ABEND/STAE

| |interface routine. The ABEND/STAE Interface Routine
| |is entered from the ABEND routine when a command

| | processor attached by the TMP (or the TEST command
|
|
|
|
L
B

5

| processor) begins to terminate abnormally. Note:

| the command processor's STAE exit routine, if any,
|will have received control before the TMP STAI exit
| routine receives control.

1

1
| Registers |Depends upon whether storage was available for a
|at Entry | 104-byte STAI Work Area.

G S S U [ S S |

|If storage was available:

| Register 0: Code from ABEND/STAE interface

| routine as follows:

| 0 - active I/O was quiesced and is
] restorable.

| 4 - active I/0 was halted and is not |
| restorable.

| 8 - no active I/O.

| Register 1: t104-byte STAI Work Area.
| Register 13: ¢tRegister Save Area.

| Register 14: ¢tReturn Point.

| Register 15: ¢tEntry Point.
|

|

I

|

I

|

|

|

+

If storage was not available:
Register 0: 12
Register 1: ABEND completion code.
Register 2: {STAI Parameter List.
Register 13: tRegister Save Area.
Register 14: ¢tReturn Point.
Register 15: ¢tEntry Point.

|

I

|

I

I

|

|

|

I

|

i

Operation | Informs terminal that a task is terminating |
|abnormally. |

l .

|If the command processor's STAE exit routine has |

| |marked the task unrecoverable, returns to the |
| ABEND/STAE interface routine. |

I

| |If the command processor was executing under TEST |
i |when the ABEND occurred, posts the TMP STAI ECB. |
| I |
| |Otherwise: |
| |e Prompts the terminal for a command using STACK and |
| | PUTGET. |
| |® Posts the TMP STAI ECB. |
| | * Waits on STAI Exit ECB. |
L 1 3
(Continued)
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r T 1
| Operation |If recovery successful, marks recoverable, returns to|
| (cont.) | ABEND. |
I | |
| | If recovery unsuccessful, returns to ABEND. |
| 4 .'
L[} 1

|Data Areas | |
|Defined by | None |
L ]

r T .'
|Data Areas |

| Updated by | None

{ |

r 1 "
|Mapping Macros |IKJTMPWA IKJCSDA IKJPTPB |
|Used | IKJCSPL IKJCPPL  IKJECT

| | IKJIOPL IKRJGTPB

L | " |
r L 1
| System Macros | IKJSCAN IKJGETL WAIT

| Used | IKJPUTL IKJPTGT POST

| | FREEMAIN |
L 1 ,'
3 T .

|Routines Called |IKJEFT25 |
t t 1'
| Exit | RETURN to ABEND/STAE |
| |Interface routine |
! | J
r T 1
|Registers | |
|at Exit |Register 15 contains a return code. See Figure 10. |
L i

r T .'
| Messages | See Figure 8. |
L i ]
[} 1 1
| ABEND Codes | None ]
L L ]

Section 3: Program Organization 39



IKJEFT05 -- TMP STAE EXIT ROUTINE

1
| Operation

Flowcharts|Diagrams
1

1
AK I 6
L

= e e e oy

Entry

-
|Given control by the MVT Dispatcher as the result of
|a SYNCH macro instruction issued by the ABEND/STAE

| interface routine. The ABEND/STAE Interface Routine
|is entered from the ABEND routine when the TMP or the
| TEST command processor begins to terminate
|abnormally. If the error is in the TEST command

| processor, the TEST STAE exit routine attempts to

| recover before the TMP STAE exit routine is entered.
4

Registers
at Entry

|}
| Depends upon whether storage was available for a STAE
|work area.

|If storage was available:

|
|Register 0: Code from ABEND/STAE interface routine

as follows:

Code Meaning
0 - active I/O was quiesced and is
restorable.
4 - active I/0 was halted and is not
restorable.
8 - no active I/0.

|Register 1: t104-byte STAE Work Area.
|Register 13: ¢tRegister Save Area.
|Register 14: ¢tReturn Point.

|Register 15: tEntry Point.

|If storage was not available:
I

|Register
|Register
|

0 12
1
| Reigster 2
1
1

: ABEND completion code from the TCBCMP
field of the TMP TCB.

: #STAE Exit Parameter List.

4: tReturn point.

5: ¢tEntry point.

|Register
|Register
4

Operation

[ o S s e e S . e e S e . T S B e P S G e S e, S . S, T G, e i S, M S M, e e, e e, . S . e B e, S . e e, S s, .

1)

| Determines whether recovery is possible using branch
|table. If not possible, returns to ABEND/STAE

| interface routine with "no-retry" code. If possible,
|takes a SNAP dump of the user's region if SYSABEND or |
| SYSUDUMP was specified. Loads the STAE Retry Routine|
|IRJEFTO07, and returns to the ABEND/STAE interface
|routine with a "retry" code.

.
|
I
.'
|
1'
|
I
I
|
|
|
|
|
i
|
I
!
I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
I
|
!
|
|
I
|
I
I
|
4
|
|
I

|

|]If the retry attempt by the TMP STAE Retry Routine
|fails, the TMP STAE exit routine is reentered from
| the ABEND/STAE interface routine. It again dumps the]
|user's region if SYSABEND or SYSUDUMP was specified, |
| detaches all subtasks and frees subpools 1-127 before|

| returning to the ABEND/STAE interface routine. |
L J

(Continued)
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f T 1
| Data Areas | |
|Defined By | None |
4 [
T 1
|Data Areas | |
|Updated By | None |
b - + i
|Mapping Macros | |
|Used |None |
| ' : 1
| System Macros |CALL PUTLINE OPEN GETMAIN |
| Used | FREEMAIN SNAP DETACH DCB |
| | RETURN CLOSE LOAD |
L 1
F . 1
|Routines Called |None |
L i J
r T 1
| Exit |Returns to the ABEND/STAE interface routine. |
1 ] .
- t :
|Registers |Register 15 contains the following code: |
|at Exit | |
| I |
| |0 -— Retry not to be attempted. |
| | I
| |4 - Retry is to be attempted. |
1 1
r T "
| Messages |See Figure 8. |
t + 1
| ABEND Codes | None |
L L ]
IKJEFT06 -- TMP MESSAGE MODULE
r T . 1
| |Operation|
| Flowcharts|Diagrams |
! i J
1 ) ) 1
| None | None |
r T 1 L "=
| Entry |Referenced by IKJEFTO01, IKJEFT02, IKJEFT03, IKJEFTO4, |
| |and IRJEFTO5T. |
L 4 d
r X T 1
|Operation | None. |
F 1 ]
|Contents |21l messages issued by TMP routines. See Figure 8. |
L L J

Section 3: Program Organization 41



IKJEFT07 -- TMP STAE RETRY ROUTINE

r T B
| |Operation|
| Flowcharts|Diagrams |
¢ + !
| AL I 6 |
r T . * -t 1
|Entry |Entered from the ABEND/STAE interface Routine when |
| | the TMP STAE Exit Routine IKJEFTO05 has determined |
| |that it is possible to recover from an error |
| |condition in the TMP or in the TEST command |
| | processor. |
b t {
|Registers | Depends upon whether a 104-byte work area has been |
|at Entry | established by the ABEND/STAE Interface Routine. o
I I |
| |Register 0: ¢STAE Work Area
I | or v
| | zero, if no work area was established. |
| | ‘ |
| |Register 13: ¢tRegister Save Area
[ |
| | Register 14: ¢tReturn point
I |
| |Register 15: ¢tEntry point
L 4 . |
T 1 1
|Operation |Depends upon whether a retry has been attempted for |
| |this command processor. |
I |
| |If no retry has been attempted, control is passed to |
| | TMP Mainline IKJEFTO02 for a retry. |
| I
| |If retry has been attempted, control is passed to TMP|
| |Initialization, IKJEFTO01, for re-initialization of |
| | IKJEFTO02, 03, 04, 05, and 25. |
b t {
|[Data Areas |None |
|Defined by | |
! t 4
| Data Areas | |
|Updated by |None |
1 4 ]
r T 1
|Routines Called |None |
L 4 J
r 1 T
|Mapping Macros |IKJTMPWA IKJIOPL |
|Used | IRJCSPL |
I 1 1
|System Macros | DELETE, FREEMAIN, STAE, STAX, TCLEARQ, TPUT, XCTL |
|Used | |
k t '
|Exit |XCTL to IKJEFTO1l or XCTL to IKJEFTO02 |
L [l i J
r 1 1
|Registers At exit to IKJEFTO01l, register 1 contains all ones |
|lat Exit X' FFFFFFFF'. At exit to IKJEFT02, register 1 points |
| |to a 2-byte field of zeros. |
I 1
r
| Messages None
L
r
| ABEND Codes | None
L L
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Program Flowcharts
This section contains program flowcharts that describe the detailed
logic of major TMP routines. It includes:

Chart AA-AB -- IKJEFTO1
Chart AC-AH -- IKJEFTO02

Chart AJ -- IKJEFTO03
Chart AK —-- IKJEFTO4
Chart AL -- IKJEFTO05
Chart AM -- IKJEFTO07
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CHART AA -- IKJEFTO1

IKJEFTO1
A1
ENTRY FROM IS THIS A
LOGON_SCHEDULER RETRY ENTRY?
OR IKJEFTO7
X a Y
- GETMAIN FOR
ESTABLISH RETRY PARM SET UP NULL
INITIAL TABLE AREA IN INPUT COMMAND
POINTERS SUBPOOL 0

y LDSTAE
D1 D3
GETMAIN FOR LOAD TMP STAE
IN EXIT ROUTINE
SUBPOOL 1
2 N
ZERQ OUT FIRST ISSUE_STAE TO
256 BYTES OF ESTABLISH TMP
WORKAREA STAE EXIT
i ]
EXTRACT
STOP/MODIFY WAS YES
28Rkl PaCh INTERCOMM
PTRS SPECLED?

i N s

SET UP_PTRS AND ISSUE STCOM ISSUE STCOM
PARM BLOCKS: IN FOR NO WITH INTERCOM
X INTERCOM SPECIFIED

WAS LINE
DELETE AN
ATTN?

NO

y

ISSUE STCC ISSUE STCC
WITH NATTN

WITH ATTN

14,
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CHART AB -- IKJEFTO1

FROMAA/J3 | aB
AA/J4 | A2 —1

BLDL FOR TIME FILL IN CMD
BUFFER HEADER
PROCESSOR INFORMATION

IS PARM
FIELD LENGTH
2ERO?

DID BLDL
INDICATE NOT
FOUND?

BLDLERR

ISSUE ABEND MOVE IN FIRST
WITH TMP USER CMD FROM_INPUT

CODE 101 PARM FIELD

L
] FCMDOO1
D2 D3 D4
LOAD THE TIME STORE ZERQ PTR SET UP_DUMMY
FOR NQ TIME CP CBUF POINTER IN
PROCESSOR FOUND TMP WORKAREA
-—
STACK
ISSUE STACK

D LOAD THE_TMP

FIRST STACK STAI EXIT

ELEMENT ROUTINE

STCKERR i 2
ISSUE ABEND YES WAS THERE A LOAD THE TMP
WITH TMP USER STACK ERROR? ATTENTION
CODE 102 EXIT ROUTINE
y

GETMAIN FOR ISSUE_STAX TO
FIRST COMMAND ESTABLISH THE
IN SUBPOOL 1 TMP ATTN EXIT

STAXERR

15,

AS THERE A ISSUE ABEND
STAX ERROR? | JWITH TMP USER
CODE 103

XCTL TQ .
IKJEFT02
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CHART AC -- IKJEFTO02

IKJEFT02
%NTRY FROM

KJEFTO1_OR
IKJEFTO7

RO.

ESTABLISH
INITIAL TABLE
POINTERS

FROM AD/H1
AE/D1

SCAN

SCAN INPUT
FOR VALID
COMMAND

SCANERR
D

/AS THERE A ISSUE ABEND
. SCAN ERROR? WITH TMP USER
CODE 206

TIMECHK
E

VALID
COMMAND
RETURNED?

FROM: AF/B2
01
F4
CMDNFND l
FREEMAIN
INVALID IS TIME CP FREEMAIN THE
'OMMAN LOADED? BUFFER
BUFFER
AS INPUT A NO CALL THE TIME SET_UP COMMAND
NULL LINE? COMMAND NOT FOUND
PROCESSOR MESSAGE

L.

FREEMAIN THE
TIME COMMAND
BUFFER

L.

AS STAI I
CONTROL?

STACK: FLUSH
ALL ELEMENTS

o1 FROM: AE/E4
K3 AF/J1
AG/B1
AG/F4

STCKERR _ _

WAS STACK '|._ISSUE ABEND
SUCCESSFUL? WITH TMP USER
CODE 207
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CHART AD

FROM: AE/E1 02
AG/E2 £2

1

IKJEFTO02

FROM: AF/HS5

LIST

NO

ATTNPOST

RESET ATTN EXIT
ECB <

YES

% FROM: AC/K2

A

SET STATUS TO
SUBTASKS

R3

POST:

STAI

END

et

CP'S ECB
POSTED?

YES

-

DETCP

DETACH COMMAND
PROCESSOR

IS ATTN ECB
POSTED?

INDICATE
ATTENTION EXIT
WAS TAKEN

HAS FREE
COMMAND
ENDED?

)

2

PICK UP NEW
COMMAND FROM
ATTN EXIT

H1

INDICATE
COMMAND WAITING

H
i

INITIALIZE AND
RESET _BITS AND
OINTERS

SET STATUS TO
SUBTASKS

L

NO

GETCMD

WAIT

1s A CP WAIT_ON ECB
CURRENTLY LIST
ATTACHED? *—1
. FROM: AG.D2
/D4
H DONE AH/D
Is =—H U
STOP/MODIFY RETURN _TO_ LOGO!
ECB POSTED? SCHEDULER

AC/H2
Al

INDICATE FREE
COMMAND HAS
COMPLETED

IS_ATTN ECE
POSTED?
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CHART AE -- IKJEFTO02

FROM: AD/K3

IS THERE A
COMMAND
WAITING?

B1
ISSUE PUTGET
TO OBTAIN
NEXT COMMAND

C

DID ATTN
INTERRUPT
OCCUR?

LINE OF
INPUT
RETURNED?

SET_UP BUFFER
R COMMAND PUTGET ERROR?
SCAN

L.

5

YES

SET_SWITCH
DELETE 2ND
LEVEL MSGS

TO

L.

L8

03 :
24 FROM: AC/G2

SET UP INVALID
COMMAND SYNTAX
SSAGE

FROM: AC/G4 |03
B4 Y

PUTMSG
ISSUE PUTLINE

MESSAGE TO
USER

PUTLERR

PUTLINE
ERROR?

ISSUE ABEND
WITH TMP
CODE 20

STACK: FLUSH
ALL ELEMENTS

PTGTERR

ISSUE ABEND
WITH TMP USER
CODE 204

WAS STACK NO

SUCCESSFUL?

TCLEARQ:
CLEAR OUT
INPUT BUFFERS

L.
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CHART AF -- IKJEFTO2

04 .
A1 FROM: AC/E3

BLDL

A1

BLDL FROM
COMMAND

% FROM: AG/C1

TEST

LIBRARY

IMPLEXECB

WAS BLDL

BLDL
INDICATE NOT FOR EXEC?
FOUND?

BLDLERR

R3

PUT EXEC
COMMAND IN BLDL
LIST

ISSUE ABEND
WITH TMP USER
CODE 202

YES

IS ATTN_OR
STAI IN
CONTROL?

SET UP_STACK
PARAMETER LIST

TEST WITH
NO OPERANDS?

G
IS STAI IN NO

CONTROL?

YES

11

ISSUE
IKJSTACK TO
FLUSH TOP
ELEMENT ONLY

]
0

YES

W STACK
SUCCESS?

0

Section 3:

SET UP_TEST

—|COMMAND BUFFER

DOES TEST
CMD HAVE
OPERANDS?

IS A CP
CURRENTLY
ATTACHED?

INDICATE
ABNORMAL CP END

DETCP

DETACH COMMAND

LINK

I3

RESET STACK
—>| FLUSH CONTROL
INDICATORS

RS

ISSUE TSEVENT
INDICATING
TEST STARTED

DS

LINK TO TEST
PROGRAM

E5-Y

INDICATE

PROCESSOR

CONTROL
RETURNED FROM
TEST

IS

ISSUE TSEVENT
INDICATING
TEST ENDED

Y

FREEMAIN THE
TEST COMMAND
BUFFER

5
1

SET STATUS TO
SUBTASKS

L.
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CHART AG ~- IKJEFTO02

fos 1

a1 FROM: AF/F1

STACK: FLUSH
ALL ELEMENTS

WAS STACK
SUCCESSFUL?

FROM: AF/D1

D1
FREEMAIN THE
OLD COMMAND
BUFFER

CURRENTLY
ATTACHED?

INDICATE
ABNORMAL CP END

DETCP

DETACH CP
CURRENTLY
ATTACHED
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A9,

STORE THE NEW
COMMANEC¥AME IN

LY

RESET STACK
FLUSH CONTROL
INDICATORS

SET SWITCHES IN
ECT

IS
STOP/MODIF
ECB POSTED?

YES

1S _ATTN ECB
POSTED?

ATTACH NEW
PROCESSOR

ATTCHERR

STAIPOST

AS ATTACH
SUCCESSFUL?

ISSUE ABEND
WITH TMP USER
CODE 201

ISSUE TSEVENT
INDICATING CP
STARTED

L.

05 .
l\fa FROM: AD/F3

RESET_STAI EXIT
ECB POST BIT

Y

STATUS: STOP
SUBTASKS

INDICATE STAI
IN CONTROL

CALL: INFORM
USER OF ABEND
CONDITION

STACK: ADD
TERM ELEMENT

WAS STACK
SUCCESSFUL ?

CLEAR OUT
INPUT BUFFERS

L.




CHART AH --

DETCP

ENTRY

SAVE %EGISTER

4

INVOKE DYN
ALL TO
RETURN USER
DATA SETS

DYNAMIC
ALLOC ERROR?

E

IKJEFT 02

DYNAERR

D3

ISSUE ABEND
WITH TMP USER
CODE 203

e

ISSUE TSEVENT
INDICATING CP
ENDED

STORE RETURN
CODE IN ECT

RESET SWITCHES
AND ECB'S

DID CP INDICATE CP RESTORE
COMPLETE RETURN CODE REGISTER 14
NORMAL? PRESENT
~NO
Fu
INDICATE ABEND RETURN TO
CODE PRESENT MAINLINE CODE
) Gf) 3
IS_ATTN NO DETACH CP
EXIT IN NORMALLY
CONTROL?

YES

DETACH CP
WITH STAE
EXIT INVOKED
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CHART AJ -- IKJEFTO03

IKJEFTO03

Al
( ENTRY )

B1
SETUP INPUT
BUFFER

Ol
IKJSCAN

INVOKE COMMAND
SCAN SERVICE
ROUTINE

SETUP INVALID

NO

e

Iarin QUESTION
SYNTAX? )

IKJEFT25
YES

TIME COMMAND?

BRANCH TO TIME
CP

ISSUE STOP SVC

1

MOVE COMMAND_TO
TMP CMD WAITING
SLOT

1

POST TMP ATTN
ECB

()~

1
RETURN
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SET PUTLINE
|OUTPUT MSG TO O

®_’r

PUTLINE:
INVOKE

SETUP READY

PUTLINE:
INVOKE

ROUTINE

GETLINE: GET
INPUT LINE




CHART AK -- IKJEFTOL4

IKJEFTO4 STAIMSG
A2

A4,
ENTRY FROM
ENTRY TMP/TEST

B 3
IS 104B INITIALIZE PTRS ESTABLISH
RKAREA FROM REGISTERS ADDRESSABILITY
PASSED?
2 —ol!
CONVTCC
INITIALIZE PTRS
FROM PARM LIST CONVERT CODE
AND ISSUE
MESSAGE

IS TMP
DETACHING CP?

DYy
YES RETURN TO
TMP/TEST

SET UP MESSAGE
PARAMETER LIST

CONVTCC

F4:
GET CURRENT TCB ENTRY FROM
PTR STAIMSG

-

POST TMP STAI S_ATTN ECB
ECB

POSTED?

1.
1

WAIT FOR STAI CONVERT CODE TO
EXIT ECB
CHARACTERS

Y
—J3-Y 4y

ISSUE PUTLINE
FOR ABEND

MARK IS POST MARK
RECOVERABLE CODE '7F'X? UNRECOVERABLE

K1 K 3 0
RETURN TO
RETURN RETURN TO ABEND STAIMSG
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CHART AL -- IKJEFTO05

BRNCHTAB
IKJEFTOS | s

A
‘ ENTRY ’

IS ERROR
RECOVERABLE?

1 B

GET ABEND RE-INIT
COMPLETION CODE REQUIRED?

Es

— -
INITPROC
C

USELOOP
C

C 3
IS IT A IS CODE IN GET_ACTION TYPE IS RE-INIT
USE%OQEEND USER TABLE? REQUIRED IN PROCESS?
D3 y
SET BIT TO
IS IT A GET_ACTION TYPE INDICATE
PROGRAM REQUIRED —> RE-INIT IN
CHECK? PROCESS
SVCLOOP
E E
IS IT A IS CODE_IN GET_ACTION TYPE ISSUE TPUT TO
SYSTEM ABEND SVC TABLE? REQUIRED —_ PRINT RE-INIT
CODE? MESSAGE
> |« l
NORETRY
F1
SNAPPIT
SET UP
UNRECOVERY DUMP IF
MESSAGE SYSABEND OR
SYSUDUMP DD
1 e L}
DETACH
ISSUE TPUT TO
PRINT THE DETACH ALL
MESSAGE SUBTASKS
1) Y
FREESUBP
ISSUE TCLEARQ
ETE FREE_SUBPOOLS
INPUT BUFFERS 1-127

RECOVER

S RECOVER
IN PROCESS?

SET BIT TO
INDICATE
RECOVERY 1IN
PROCESS

.Y
ISSUE_TPUT TO
PRINT
RECOVERY
MESSAGE

D5
SNAPPIT

DUMP IF
SYSUDUMP OR
SYSABEND DD

RS,

DETACH

DETACH ALL
SUBTASKS

G,

INITIALIZE
BITS, TCB
POINTER AND ECB

RETRYRTN _

—>

INDICATE ABEND ZERO TMP

UNRECOVERABLE WORKAREA PTR

K ==
‘RETURN TO ABEND)
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LOAD IKJEFTO7
STAE_RETRY
RTN

v

P e
ETURN TO ABEN
ROUTINE

YES




CHART AM -- IKJEFTO7

IKJEFTO07

A2
ENTRY TO_ STAE
RETRY RTN

AS 104
BYTE WORKAREA
GOTTEN?

FREE THE CORE

E, 3o
DELETE
IKJEFT02-03, SET UP EMPTY
04-05-25 INPUT BUFFER
MODULES

A

F3
ISSUE STAX TO XCTL TO
CANCEL IKJEFT02
PREVIOUS STAX

SET UP_2 WORD
PARAMETER LIST

H2
< XCTL TO )
IKJEFTO1
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Section 4: Directory

This chart contains information that will help you find the appropriate program

description, flowchart, or assembly listing.

sources:

e The source code.

e The executable load modules.

e This manual.

It correlates information from three

r T T L} h ) T T T 1
| | | Load |Assembly|Control | | | |
| | |Module |Module |Section | |Flow-|Dia- |
| Label |Common Name|Name | Name | Name | Description |chart|gram |
t 1 1 4 } 1 4 i 3
r ] 1 ] ] T L T T
lIKJEFTOlITMP |IKJEFT01|IKJEF“I‘01|IKJEFTOlIBuildS tables and work |AA—AB| 2 |
| | Initial- | | | |areas, sets up exit | | |
| |ization | | | | routines. | | |
| | | | | | | | |
| IKJEFTO02 | TMP | IKJEFTO02 | IKJEFT02| IKJEFT02| Gets commands, supervises |AC-AG| 3 |
| |Mainline | | | |execution of TSO command | | |
= | : } } %processors. : { :
| IXKJEFTO03 |TMP ATTN | IKJEFTO03 | IKJEFT03 | IKJEFT03| Handles ATTN request |AH | 4 |
| | Exit | | | |directed to the TMP. | | |
| | | | | | | | |
| IKIEFTOL | TMP STAI | IKJEFTO02| IKJEFTO4 |IKJEFTO4 | Intercepts abnormally |AJ | 5 |
| |Exit | | | |terminating command | | |
| | | | | | processors or program | | |
| ! .' |' | | oo L
| IKJEFTOS5 | TMP STAE | IKJEFTO02| IKJEFTO05| IKJEFT05|Intercepts abnormally |AK | 6 |
| | Exit | | | terminating TMP or TEST | |

| | | | | command processor. | | |
| | | | | | ) | | |
| IKTEFTO06 | TMP | IKJEFTO01] IKJEFTO06 |IKJEFT06 |Contains TMP Messages. | | |
| | Messages | IKJEFTO02| | | | | |
I I | | | | |
| IRJEFTO07 |TMP STAE | IKJEFT02 | IKJEFT07 | IKJEFTO07 |Deletes IKJEFT02, 03 |AL | 6 |
| |Retrxry | | | 04, 05 and 25. Transfers | | |
| | Routine | | | control to IKJEFTO01 for | | S
| | | | | Jre-initialization. | | |
L L L L L 4L 4 L J
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Section 5: Data Areas

This section describes the major data areas used by TMP routines,
including: .

Command Buffer (CBUF)

Command Processor Parameter List (CPPL)
Environment Control Table (ECT)
Protected Step Control Block (PSCB)
Terminal Attention Exit Element (TAXE)
Terminal Attention Interrupt Element (TAIE)
Test Parameter List (TPL)

TMP Parameter List

TMP Retry Work Area (TMPWA2)

TMP Work Area {TMPWORKA)

User Profile Table (UPT)

The following information is included for each data area:

Size in bytes.

Name(s) of the routine(s) that creates it.

Name(s) of the routine(s) that use and/or update it.

Field names, displacements, size, and contents.

Cross-references to method of operation diagrams and flowcharts.

© ®& 0 0 o
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COMMAND BUFFER (CBUF)

Size:

Constructed by:
Located in Subpool 1
Updated by:

Used by:

Contents:

Variable

IKJEFTO1

IKJEFT02 using PUTGET Service Routine
IKJEFTO02

Commands, subcommands, and/or operands.

r T T
| | Operation|
| Flowcharts |Diagrams |
(s | 3|

-AB
L L |

r . T T L 1

|Displacement|Field | Size in| |

|Dec. Hex.|Name | Byte | Contents |
¢ t t { {
|0 0 | CBUFLNG | 2 |Iength of Command Buffer |

I I | |
|2 2 |CBUFOFF | 2 |offset to Data Field |
| I I | |
|4 4 |CBUFDATA | VAR |Commands, subcommands, and/or |
| | | | operands. |

L L L L i |

COMMAND PROCESSOR PARAMETER LIST (CPPL)

Size:

Constructed by:
Located in Subpool 1
Updated by:

Used by:

Contents:

16 bytes

IKJEFTO1

Command Processors

All command processors except the TEST command
processor.

Parameter List

r T R 1

| | Operation|

| Flowcharts|Diagrams |

b ¥ 1

| AA-AB | 3 |
r R L) . B . 1 L L ‘=
|Displacement|Field |Ssize in| |
|Dec. Hex.|Name | Bytes | Contents |
b t t + 1
Y 0 | CPPLCBUF | 4 | tCommand Buffer (CBUF) |
| | I | I
ju 4 | CPPLUPT | 4 | tUser Profile Table (UPT) |
| I | |
|8 8 |CPPLPSCB | 4 | tProtected Step Control Block (PSCB) |
| | I |
|12 c | CPPLECT | 4 | tEnvironment Control Table (ECT) |
L L L L ¥ |
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ENVIRONMENT CONTROL TABLE (ECT)
Size: 40 bytes
Constructed by: IKJEFTO1

Located in Subpool 1

Updated by: ‘ TSO Command Processors and Service Routines

Used by: TMP and TSO Command Processors and Service
Routines

Contents: Information about the user's environment in the

foreground region

r T 1

| |Operation|

| Flowcharts|Diagrams |

t + -—

| AA | 2 |

r— T~ T~ T L L i
|Displacement|Field |size in| |
| Dec. Hex. |Name | Bytes | Contents |
F + + + 1
|10 2 | ECTRTCF | 1 | ABEND Flags. Bit settings, as |
| | | |follows: |
| | | | |
|0.0 0.0 | | | Bit Meaning when set |
| | | | 0 Command processor abnormally |
| | | ] terminated. |
| | | | 1-7 Reserved (0). |
| | | | |
|1 1 | ECTRTCD | 3 | Return code from ABEND |
| | | | |
|4 u | ECTIOWA | 4 | +I/0 sService Routine List (IOSRL). |
| | | | |
|8 8 | ECTMSGF | 1 | Message Flags. Bit settings, as |
] | | | follows: |
| 1 | | . |
|18.0 8.0 | | | Bit Meaning when set |
| | | | O Delete second-level messages. |
I | | | |
| | | | 1-7 Resexrved (0). |
| | | | |
19 9 | ECTSMSG | 3 | tSecond level message chain, or zero |
| | | |1f no messages are chained. |
| I | | |
{12 C | ECTPCMD | 8 | Command Name |
| | | | |
] 20 14 |ECTSCMD | 8 | Subcommand Name |
| | | | |
128 1C | ECTSWS | 4 | ECT Switches. Bit settings, as |
| | | | follows : |
| | [ | _ |
| | | | Bit Meaning When Set |
120.0 1C.0| ECTNOPD | |] O ©No parameters exist in command |
| | | | buffer. |
| | | | |
|128.1 1c. 1| | |] 1 Reserved (0). |
L L 1 L J
(Continued)
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r . T, T . . T 1
|Displacement |Field |Size in| |
| Dec. Hex. | | Bytes | Contents |
I + +-—— + {
128.2 1C.2|ECTATRM | | 2 Command processor being |
| | | | terminated by the TMP using a |
| | | | DETACH macro instruction with a |
| | | | STAE operand. |
| | | | |
|28.3 1C | ECTLOGF | | 3 LOGON or LOGOFF command processor |
| | | | has requested re-logon or logoff. |
| | | | |
|]28.4 1C.4| ECTNMAL | | 4 No user messages at logon. |
| | | | |
|28.5 1C.5| ECTNNOT | | 5 No system messages at logon. |
| | | | |
|28.6 1C. 6| | | 6-7 Reserved (0). |
| | | | |
129 1D |ECTDDNUM | 3 | Counter used by dynamic allocation SVC|
| | | |routines when assigning temrorary |
| | | | DDNAMES . |
| | I |
|32 20 |ECTUSER | 4 | Reserved for installation. |
| | I | |
|36 24 | | 4 |Reserved (0). |
L L L 1 J
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PROTECTED STEP CONTROL BLOCK (PSCB)

Size:

Located in Subpool 0.

Created by:

Referenced by:

Contents:

72 Bytes

LOGON/LOGOFF Scheduler.
TSO Command Processors

Information about a terminal user's job

r T 1
| |Operation|
| Flowcharts|Diagrams |
t + 1
| AA | 2 |
-L 1 4
r . T R T . . T ]
| Displacement |Field |Ssize in| Contents |
|Dec. Hex.|Name | Bytes | |
k % t T , TS , ——
|0 0 |PSCBUSER | 7 | User identification (padded right with|
| i | | blanks) . |
| | | |
|7 7 |PSCBUSRL | 1 |Length of User identification. |
| | | | |
|8 8 |PSCBGPNM | 8 | Group name initialized by LOGON. |
| | | |
|16 10 |PSCBATRI | 1 | User authorization flags. |
| | | | |
| | Bit Meaning when set
| PSCBCTRL | O Terminal user authorized to use
| | | OPERATOR commands.
| PSCBACCT | 1 Terminal user authorized to use
| | ACCOUNT commands.
| | PSCBJCL | | 2 Terminal user authorized to use |
| | | | SUBMIT, CANCEL, STATUS, and |
| | OUTPUT commands.
| | 3-15 Reserved (0).
| | | | |
117 11 | | 1 | Reserved for IBM use (0). |
| | | | , |
|18 12 |PSCBATR2 | 1 | Installation attribute flags. |
| | | [
19 13 | | 1 | Reserved for installation use (0). |
| | |
20 14 |PSCBCPU | 4 | Cumulative CPU time used during |
| | | | session. |
| | | o , _ |
24 18 |PSCBSWP | 4 |Cumulative time resident in the |
| | | region. |
| | | [ _ |
|28 1C |PSCBLTIM | 4 |Actual Logon time of day. |
| | | |
132 20 |PSCBTCPU | 4 | Total CPU time used in this accounting]|
| | | |period, excluding this session. |
| | | ' |
|36 24 |PSCBTSWP | 8 |Total time user job has been resident |
| | | |in region during this accounting |
| | | |period, excluding this session. |
L L i L 1]
(Continued)
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r T T T 1
|Displacement |Field |Size in| Contents |
| Dec. Hex. | Bytes | |
F t + + {
|40 28 |PSCBTCON | 8 | The total "connect" time for the user |
| | | |during this accounting pericd, |
| | | | excluding the current session. |
| | I I I
| | | |[Note: All times are in 26.04166 |
| | | |microsecond timer units. |
| | I I I
|4u 2C |PSCBTCO1 | & |Second word of PSCBTCON |
I | | I |
|u8 30 |PSCBRLGB | 4 |t Relogon buffer. |
I I I | I
|52 34 |PSCBUPT | 4 |t User Profile Table. |
I | | I I
|56 38 |PSCBUPTL | 2 |Length of UPT. |
I I I | |
|58 3a | | 2 |Reserved for IBM, (0). |
I I | I |
|60 3C |PSCBRSZ | 4 |Region size requested in 2K units. 1
| I I I |
|64 40 |PSCBU | 8 |Reserved for installation, (0). |
L L L 1 3
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TERMINAL ATTENTION EXIT ELEMENT (TAXE)
Size: 144 bytes.
Constructed by: IKJEFTO01 using the STAX macro instructions.

Located in Subpool 1

Updated by: STAX sexrvice routine
Used by: Region Control Task (RCT)
Contents: An Interrupt Request Block (IRB), an Interrupt

Queue Element (IQE), and a work area used to
schedule the Attention Exit when an Attention
Interrupt occurs.

r T i 1
| | Operation|
|Flowcharts |Diagrams |
F { {
[ AH | b4 |
. T T 1 L . "Jl
| Displacement|Field | Size in| |
| Dec. Hex.|Name | Bytes | Contents |
1 [l 4 4 ]
1 T 1 1 1
|0 0 | TAXEIRB | 96 | IRB |
[ | | I |
|96 60 |TAXENIQE | 4 | tNext available IQE |
| I | I |
| 100 64 |TIQELNK | & | tNext IQE |
| | | | |
j104 68 |TIQEPARM | 4 | tParameter to Asynchronous Exit |
| | | | Routine |
| | I | I
|108 6C |TIQEIRB | 4 | tIRB to schedule |
| I | | |
|112 70 |TAXETCB | 4 | +TCB |
| | I I I
1116 74 |TAXELNK | 4 | tNext TAXE |
| | | I I
[120 78 |TAXEXPSW | U4 | Left half of PSW for Attention Exit |
| | | | Routine |
I | | | . . , |
|124 7C | TAXEEXIT | 4 | tAttention Exit Routine |
| | I | I
1128 80 |TAXESTAT | 1 | TAXE Status Flags. Bit settings, as |
| | | | follows : |
| | | | , |
| | | | Bit Meaning When Set |
| | | | O Problem key. |
| | | | 1 Problem mode. |
| | | | 2 Requested TAXE. |
| | | | 3-7 Reserved (0). |
| | | |
{129 81 |TAXEPARM | 3 | #+STAX Parameter List
I I I | |
|132 84 |TAXETAIE | 4 | +TAIE |
| I I |
|136 88 |TAXEIBUF | 4 | tAttention Buffer
| I I |
|140 8C |TAXEUSER | 4 | tUser Parameter Area
L 1 1 L J
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TERMINAL ATTENTION INTERRUPT ELEMENT (TAIE)

Size:

Constructed by:
Located in Subpool 1.
Updated by:

Used by:

Contents:

72 bytes.

IKJEFTO01 using the STAX macro instruction.

Region Control Task (RCT)
IKJEFTO3

Interrupt address and contents of general
registers 0-15 when interrupt occurred.

T
| Operation

Flowcharts|Diagrams
]

AH

fre—-——-

S

I

r T
|Displacement|Field
| Dec. Hex.|Name
8 4

Contents

e e e e e gy —— )

13
0 0 |TAIEMSGL
|

——— — — —— )

|
|
|
| TAIETGET

4 4 TAIEIAD

TAIERSAV

- . S o . S
o e e e e e e

0
.
N
o
™)
=}

[ S —

2 |Length in bytes of a message placed in
|an input buffer specified by the STAX
|macro instruction. If no input buffer
|is specified, the field is 0.
|

1 | Return code from TGET macro

instruction issued by Attention

prologue routine in the Region Control

Task (RCT) and checked by Attention

Exit Routine IKJEFTO03.

|
1 | Resexrved (0).
|
4 Interrupt address. Right half of the
interrupted PSW. Address at which TMP
|Mainline IKJEFT02 (or a previous
|Attention exit routine) was
| interrupted.

64 | contents of general registers 0-15 of
| interrupted programs.
L

s oo o s v — — — — — —— —— —— —— — — — — o]
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TEST PARAMETER LIST (TPL)
Size 60 Bytes
Constructed by: IKJEFTO1

Located in Subpool 1.

Updated by: TEST command processor
Used by: TEST command processor
Contents: Addresses of data areas used by TEST command
processor

r T 1

| | Operation|

| Flowcharts |Diagrams |

I I

AA-AB ’

L [] {
r L] T T
|Displacement |Field |Size in |
| Dec. Hex .| Name | Bytes | Contents |
'r t t 1 :
|0 |TPLCBUF | 4 | tCommand Buffer |
| | | I I
|4 4 | TPLUPT | 4 | tUPT |
| I | | |
|8 8 |TPLPSCB | 4 | tPSCB |
| | I I I
(12 C  |TPLECT | 4 | tECT |
| I I | I
|16 10 |TPLTBUF | &4 | #TEST Buffer [
I I | |
|20 14 |TPLCTCB | 4 | tAttached command processor's TCB |
I I | | |
|24 18 |TPLSTAIL | 4 | +TMP STAI Exit Routine I
| I | |
|28 1C |TPLSPLS | & | tSTAI Parameter List |
I I I I
|32 20 |TPLNECE | 4 | tECB for an abnormally terminating |
| | | | command processor |
| | | I |
|36 24 | TPLNTCB | 4 | tTCB for an abnormally terminating |
| | | | command processor |
I I | | I
|40 28 |TPLMECB | & | $+STOP/MODIFY ECB |
| I | | I
|uy 2C |TPLCECB | &4 | tAttached command processor's ECB |
I I | | I
ju8 30 |TPLIECB | 4 | tTMP STAI ECB |
I | | I I
|52 34 |TPLAECB | 4 | tTMP Attention ECB |
I I | | I
156 38 |RESV | 4 | Resexrved (0). |
L L L L J
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TMP PARAMETER LIST
Size: 8 bytes

Constructed by LOGON/LOGOFF Scheduler or TMP STAE Retry
Routine IKJEFTO07

Located in Subpool 1.

Updated by: IKJEFTO7
Used by: IKJEFTO1
Contents: Parameter list for TMP Initialization Routine
IKJEFTO1
T . 1
|Operation|
| Flowcharts|Diagrams |
t 1 i
| AA | 2 I
L L ‘l
r 1 . 1 . . T
|Displacement |Field |Ssize in| |
| Dec. Hex .| |Bytes | Contents |
1 d 4 4 _'
r 1 T T
|0 0 | FSTCMD | 4 | tFirst Command or X'FFFFFFFF' if a |
| | | | STAE Retry is in process. ]
I | I l |
| 4 4 |RETRYWAP | 4 | *TMP Retry Work Area (if a STAE Retry |
| | | | is in process). |
L L L 1 1
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TMP RETRY WORK AREA (TMPWAZ2)
Size: 16 bytes
Constructed by: IKJEFTO1

Located in Subpool 1.

Updated by: IKJEFT05, IKJEFTO7
Used by: IKJEFTO1
Contents Information to be used when re-initializing the

TMP during STAE Retry processing

I T 1
| |Operation|
| Flowcharts|Diagrams |
¢ + 1
I AA I 2 I
— T T T - 1 i
|Displacement |Field | Size in| |
| Dec. Hex .| Name | Bytes | Contents |
L 4 L i
r T 1 T {
|0 0 |TMPWAPTR | 4 | tTMP Work Area. |
I | I I I
| 4 4 | SAVAPTR | 4 | tOriginal Register Save Area. |
| ! | I [
|8 8 |RETRYFP | 4 | tRetry Flags. [
| | | | I
|12 C |RETRYFLG | 1 |TMP Retry Flags. Bit settings, as |
| | | | follows: ' |
| I [ I |
| | | |Bit Meaning when set |
|12.0 C.0 |TMPRINIT | |0 Reinitialization is in progress. |
| | I | I
|12.1 C.1 |TMPRTRY | |1 Retry is in progress. |
| | | I I
| | | |]2-7 Reserved (0). |
| I | | |
13 b | I I I
| | | 3 | Resexrved (0). |.
L L L L ]

Section 5: Data Areas 67



TMP WORK AREA (TMPWORKA)
Size

Constructed by:

Located in subpool 1.

Updated by:

Used by:

Contents:

462 Bytes

IKJEFTO1

IKJEFT02, IKJEFT03, IKJEFTO4, IKJEFTO5,
IKJEFTO7

IKJEFT02, IKJEFTO03, IKJEFTO4, IKJEFTO5,
IKJEFTO07

Ccontrol information and addresses of data areas
used by the Terminal Monitor Program.

1 1
jOperation
Flowcharts|Diagrams

[l i |

F— - ——

|

|

] 1

AA | 2 |

r— T T T 4 1
|Displacement|Field |Size in| |
| Dec. Hex. |Name | Bytes | Contents |
I t + + - 1
|0 0: TPL | 60 | Test Parameter List. |
| I | | |
| 60 3C  |'IMPNECB | u | *TMP STAI ECB. |
| | | | |
| 64 40 | TMPCECB | 4 | tAttached command processor's ECB. |
| | | | |
|68 44 | TMPIECB | u |ECB for STAI Post. |
| | | | |
172 48 | TMPAECB | u |]ECB for Attention Post. |
| | | | |
| 76 4Cc | TMPCMDWT | 4 | tCommand passed from TMP Attention |
| | | | Exit Routine. |
| | | | |
| 80 50 | TMPTIME | 4 | tTime routine |
| - | | | |
| 84 54 | TMPSWS | 4 |TMP internal switches. Bit settings |
| | | |as follows: |
I | | | , |
I | | |Bit Meaning when on |
| 84.0¢ 54.0| TMPTEST | |0 TEST program in control. |
| 84. T 54. 1| TMPCMDW | |11 Command waiting. |
f84.2 54 .2 |TMPNFCMD | |2 First command is processed. |
|84.3 54.3| TMPACTRL | |3 TMP attention exit is in control. |
j8u.u 54.4 | TMPSCTRL | |4 TMP STAI exit is in control. |
L L 1 L 1
(Continued)
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1DisplacementTField Tsize in{ Contents ?
| Dec. Hex. | |Bytes | |
t t t + .
|88 58 |MULTLST | 4o | Multilevel Messages List. |
{128 80 EAMSGLIST : 12 = ATTN Message List. }
140 8C | ASRPARM 20 ATTN Service Routine Parameter Area.
160 ‘A0 ,TMPZEROS ; 4 % Dummy Command Buffer.

164 Al ,RCODE 4 Return Code Save Area.

168 A8 {ARCODE 4 tATTN Return Code Save Area.

’172 AC | SCANFLG ; 4 } Scan flags. }
;176 BO }ASCANFLG : 4 l ATTN Scanflags. }
}180 B4 !ATTCHPTR : 4 {fATTACH parameter list. {
:184 B8 | CPPLPTR } 4 %fcommand Processor Parameter List }
| | | | (CPPL). |
| | | I !
|188 BC |DYNAPPTR | &4 | tDynamic allocation. |
{192 (& ‘GTPBPTR = 4 | tGETLINE parameter list. 1
I|196 cu ||PGPBPTR I| 4 | tPUTGET parameter list. =
1200 C8 %PTPBPTR 1 4 }fPUTLINE parameter list. =
%204 CcC %READYPTR i 4 }iTMP MODE message. 1
%208 DO =SCANAP 1 4 | tSCAN answer area. ‘
{212 D4y %ASCANAP % 4 | tATTN SCAN answer area. {
=216 D8 |SRPLPTR } 4 }tService Routine Parameter List. =
‘220 DC %ASRPLPTR % 4y | tATTN Service Routine Parameter List. {
l|224 EO ‘STAXPTR ‘ 4 llfSTAX Parameter List. }
'|228 EY4 ||STPBPTR I| 4 {fSTACK Parameter List. {
{232 E8 |WARPTR ‘ 4 | *TMP retry work area. =
I|236 EC %BLDLLIST { 62 } BLDL list. !
1298 127 |--—--- l 2 : Padding to get to word boundary. =
{300 12C |--—--- { 20 } Reserved. ‘
L 1 L L J
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USER PROFILE TABLE (UPT)

Size: 16 Bytes
Located in Subpéol 0
Created by: LOGON/LOGOFF Scheduler
Updated by: PROFILE command processor
Referenced by: IKJEFTU45, IKJIEFTS56
Contents: Information about terminal user
r T T
| Flowcharts |Operation|
| |Diagrams |
I } Jd
¥ T 1
| AR | 2 I
r— T, " T~ T - L “
| Displacement|Field |size in |
| Dec. Hex. | Name | Bytes Contents ]
b 1 + )
10 0 == | 2 Reserved (0). |
| I | I
|12 2 | UPTUS ER | 10 Reserved for installation use. |
| | |
112 C | UPTSWS | 1 |User Environment Switches. Bit |
| | | |settings, as follows: |
! ! I | |
| | | Bit Meaning when set |
| | | 0 Reserved (0). |
| | | | |
| | UPTNPRM | |1 Prompt; if zero, no prompt. |
| | I |
| |UPTMID | 2 Message identifiers; if zero, |
| ] | | message identifiers will be |
| | | | removed. |
| | | | o _ |
| |UPTNCOM | |3 No user communication using the |
| | | | SEND command; if zero, user |
| | | | communication is allowed. |
| | I I
| UPTPAUS | |4 PAUSE was specified; if zero, |
| | | | NOPAUSE was specified. |
| | | | |
| UPTALD | |5 Attention is a line delete |
| | | character; if zero, attention is |
| | | not a line delete character. |
| | | |
| | | |6~7 Reserved (0). |
| | | | |
113 D | UPTCDEL | 1 |Character delete character. |
I | - | - |
|14 E | UPTLDEL | 1 |Line delete character. |
| | | | |
|15 F |======-- ] 1 | Reserved (0). |
L L L L J
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Section 6: Diagnostic Aids

This section contains the following charts:
e Messages (Figure 8) -- a list of messages issued by TMP routines.

e Register Usage (Figure 9) -- a summary of the use of general
registers 0-15.

e Return Codes (Figure 10) -- a summary of return codes and their
meanings. Unless otherwise specified, return codes are contained in
register 15.

Cther useful diagnostic information is contained in the TMP Work Area
(IMPWORKA) and TMP Retry Work Area (TMPWA2). These data areas are
described in Section 5.

{Message ID] Message ? Issued by }
iIKJ56621I EINVALID COMMAND SYNTAX TIKJEFTOZ,IKJEFTOB, j
EIKJ56622I ICOMMAND NOT FOUND EIKJEFTO2 1
i IREADY [IKJEFTOZ,IKJEFTOB, j
?IKJS6641I Icommand ENDED DUE TO ERROR+ EIKJEFTOZ/TEST 1
{IKJ56641 ESystem User ABEND CODE XXXX IIKJEFTO2/TEST j
tIKJ566OOI ICOMMAND SYSTEM ERROR lIKJEFTOS ]
{EKJ56601I TCOMMAND SYSTEM RESTARTING DUE IIKJEFTOS

! !TO CRITICAL ERROR l

{IKJ566021 {COMMAND SYSTEM RESTARTING DUE TIKJEFTOS |
{ lTO ERROR l }

Figure 8. Messages: Terminal Monitor Program
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(9°TZ oseaTay) weiboid IOITUOW TRUTWIDL ZL

IKJEFTO! IKJEFTO2 IKJEFTO3 IKJEFTO4 IKJEFTO5 IKJEFTO7
Register Name Use Name Use Name Use Name Use Name Use Name Use
0 RO Work Register RO Work Register RO Work Register RO Entry Code @ RO Entry Code @ RO Work Register
1 R TMP R1 Command R Attention R A Work area or 1 + Work area or 1 TSTAE parameter
parameter list buffer Exit ABEND code (2) R ABEND code (2) R list
2 R2 Work Register R2 Work Register R2 Work Register R2 T STAL @ R2 T STAE @ R2 Work Register
parameter list parameter list
3 R3 Work Register R3 Work Register R3 Work Register R3 Work Register R3 Work Register R3 Work Register
4 R4 Work Register R4 Work Register - Work Register -- Work Register -- Work Register - Work Register
5 R5 Work Register R5 Work Register -- Work Register -- Work Register - Work Register -- Work Register
6 R6 Work Register R6 Work Register - Work Register -- Work Register - Work Register -- Work Register
7 -- Work Register -- Work Register -- Work Register R7 Work Register R7 Work Register -~ Work Register
8 - Work Register |SRPARMP ? Service routine - Work Register -- Work Register - Work Register - Work Register
parameters
WORK- WORK- WORK- WORK-
9 AP(')I'R AMMP work area AP?R Work Register -- Work Register APTR fTMP work area APOTR Work Register - Work Register
10 -- Work Register - Work Register - Work Register -— Work Register -- Work Register - Work Register
11 - Base Register - Base Register - Base Register -- Base Register - Base Register - Base Register
12 - Base Register - Base Register - Base Register -- Base Register - Base Register - Work Register
13 R13 T Register save RI3 Register save - T Register save R13 Register save R13 Register save R13 T Register save
area area area area area area
14 -- *Refurn poinf@ R14 f Return point -- * Return point R14 f Return point R14 TRefurn point -- f Return point
Entry point/ . TEnrry point/ T Entry point/ . .
15 R15 Trefum code @ R15 * Entry point R15 return point R15 return point R15 fEnrry point - f Entry point
NOTES: @ In LOGON/LOGOFF ® If entry is from @ 0 - No change to @ 0 - 1/0 quiesed @ Depends on entry code

scheduler IKJEFTO7, the buffer program flow 4 -1/0 halted

0 - Normal length field is 0 4 - Address of next 8 - No I/O @ 0 - Retry

4 - Unable to open executable 12 - No work area 4 - No retry

command library instruction @ If no work area was obtained (R0=12)

Figure

9.

Register Usage:
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Routine SZL‘;?eSf’r::I Meaning
IKJEFTOI 101 BLDL Error,
102 DAIR Error,
103 PUTLINE Error,
104 STACK Error,
105 STAX Error,
Note: These are error exit codes used by IKJEFTO1 when going to IKJEFTO5.
IKJEFTO02 201 v BLDL Error,
202 DAIR Error,
203 PUTLINE Error,
204 STACK Error,
205 STAX Error.
Note: These are error exit codes used by IKJEFTO2 when going to IKJEFTO5,
IKJEFTO3 00 No change is made in program flow,
T?exf ] For change in program flow.
instruction
to be
executed,
IKJEFTO5 00 Retry is to be attempted,
-04 Retry is not to be attempted,
IKJEFTO06 None
IKJEFTO7 None

Figure 10.

Return Codes: Terminal Monitor Program
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Part 2: Terminal 1/0 Service Routines
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Section 1: Introduction

The Terminal I/0 Service Routines handle terminal input/output
operations required by the LOGON/LOGOFF Scheduler, the Terminal Monitor
Program, the TSO command processors, and other TSO problem programs.

There are four Terminal I/0 Service Routines:

e STACK -- which determines the current source of input: (1) from the
terminal, or (2) from an in-storage list.

© GETLINE -- which obtains a line of input from the terminal or from
the current source of input.

o PUTLINE -- which sends line(s) of data to the terminal, formats
messages and sends them to the terminal.

e PUTGET -- which sends a message to the terminal and obtains a line

of input from the current source of input.

The Terminal I/O Service Routines can be invoked directly (by using
the LINK or LOAD/CALL macro instructions) or they can be invoked using
system macro instructions: STACK, GETLINE, PUTLINE, and PUTGET.

There are two forms of these macro instructions: the list form and
the execute form. The list form generates most of the control blocks
and parameter lists required, while the execute form generates
executable code that includes a LINK SVC instruction. The LINK SVC
results in a branch-and-link-register instruction to the appropriate
entry point.

For further information about the Terminal I/0O Macro Instructions,
refer to IBM System/360 Operating System: Time Sharing Option: Guide
to Writing a Terminal Monitor Program or a Command Processor, GC28-6764.

As supplied with TSO, the terminal I/0 service routines reside in
SYS1.LINKLIB and will execute in the user's foreground region with the
protection key assigned to that region. The installation may choose to
make the terminal I/O service routines resident in the TSO Link Pack
Area (TSLPA) in the region assigned to the Time Sharing Control Task
(TSCT) .
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Section 2: Method of Operation

This section describes the method of operation of the Terminal I/O
Service Routines. It includes six method operations diagrams:

Method of Operation Diagram 7 (foldout): Terminal I/0 Service
Routines, Overview -- which shows how the Terminal I/O Service
Routines are used by the Terminal Monitor Program, TSO Command
Processors, and other TSO problem programs.

Method of Operation Diagram 8 (foldout): STACK Service Routine --
which shows how the STACK Service Routine determines the current
source of input (1) from the terminal, or (2) from an in-storage
list.

Method of Operation Diagram 9 (foldout): GETLINE Service Routine --
which shows how the GETLINE Service Routine obtains a line of input
from the terminal or from the current source of input.

Method of Operation Diagram 10 (foldout): PUTLINE Service Routine
-- which shows how the PUTLINE Service Routine sends line(s) of data
to the terminal, formats messages, and sends messages to the
terminal.

Method of Operation Diagram 11 (foldout): PUTGET Service Routine
(Command Mode) -- which shows how the PUTGET Service Routine obtains
commands from the current source of input.

Method of Operation Diagram 12 (foldout): PUTGET Service Routine
(Prompting Mode) -- which shows how the PUTGET Service Routine
obtains operands and data from the terminal in response to a
prompting message.

Each method of operation diagram includes a cross-reference table to
help you find the appropriate program description, flowchart, and
assembly listing. :

Overview

Method of Operation Diagram 7 (foldout) shows how the Terminal I/O
Service Routines are used by the Terminal Monitor Program, the TSO
command processors, and other TSO problem programs.
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Briefly, here is what happens:

e The Terminal Monitor Program uses STACK to set up the first (bottom)

element on the Input Stack to define the terminal as the current
.source of input. Later, the TMP uses PUTGET to obtain commands from
the terminal and uses PUTLINE to write informational messages to the
terminal.

TSO command processors may use STACK to set up other elements on the
Input Stack to define either the terminal or an in-storage list as
the current source of input. TSO command processors use PUTGET to
obtain subcommands, GETLINE to obtain data, and PUTLINE to send data
or informational messages to the terminal.

Terminal Monitor Program (Release 21.6)



o When a TSO command processor or problem program begins to terminate
abnormally, the command processor uses STACK to delete all elements
from the Input Stack (except the bottom element).

e Other TSO problem programs, including Parse and other TSO service
routines, may use any or all of the Terminal I/O Service Routines.
INPUT STACK

The Input Stack is a variable-sized control block that contains one or
more elements, each of which defines a source of input:

e From the terminal, or
e From an in-storage list.

There are two types of in-storage lists: a source list and a
procedure list. A source list contains source languade statements or
data. A procedure list is a list of TSO commands.

170 SERVICE ROUTINE LIST

The I/O Service Routine List (IOSRL) contains the address of the bottom
element (a terminal element) and the top element (a terminal element or
a storage element). The top element defines the current source of
input, while the bottom element always describes the terminal as a
source of input.

The GETLINE and PUTGET service routines refer to the IOSRL to
determine the current source of input, but they cannot update it. Only
STACK can update the IOSRL and the Input Stack.

STACK Service Routine

Method of Operation Diagram 8 (foldout) shows how the STACK Service
Routine creates the I/O Service Routine List (IOSRL) and Input Stack
(INSTACK) and adds or deletes elements to or from the Input Stack.

ENTRY TO STACK

STACK is entered by a branch and link to entry point IKJSTCK in load
module IKJPTGT. The calling program may invoke STACK directly, by
issuing a LINK macro instruction, or indirectly, by issuing a STACK
macro instruction which results in a LINK SVC.

On entry to STACK , register 1 points to the I/0 Parameter List
(I0OPL) which contains the address of the Stack Parameter Block (STPB).

MANAGING THE INPUT STACK
STACK performs one of the following functions:

o Adds an element to the top of the stack.

e Deletes an element from the top of the stack.

e Deletes the current procedure element from the stack.

e Deletes all elements from the stack except the bottom element.

Before adding an element to the stack, STACK checks to see if storage
is available and, if necessary, obtains storage for a new Input Stack
that is 32 bytes larger than the current one.
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If a procedure element is to be deleted, but the top element is not a
procedure element, STACK deletes all elements from the top of the stack
down to and including the first procedure element until it reaches the
bottom element.

STACK updates the IOSRL to point to the top and bottom elements or
the Input Stack before returning control to the calling program.
RETURN TO CALLING PROGRAM
STACK issues a RETURN macro instruction to return control to the calling

program. At exit from STACK, register 15 contains one of the following
return codes:

Code Meaning

J Sp—

X'00"' |Normal. Element(s) added to or deleted from the Input Stack.
X'04' |Error. Invalid input to STACK. Either an invalid operation
| code or an invalid record in a in-storage list.
L

T p——
T p——

GETLINE Service Routine

Method of Operation Diagram 9 (foldout) shows how the GETLINE service
routine obtains lines of input from the terminal or from the current
source of input which may be the terminal or an in-storage 1list.

ENTRY TO GETLINE

GETLINE is entered by a branch and link to entry point IKJEGTL in load
module IKJPTGT. The calling program may invoke GETLINE directly, by
issuing a LINK macro instruction, or indirectly, by issuing a GETLINE
macro instruction which results in a LINK SVC.

On entry to GETLINE, register 1 points to the I/O Parameter List
(IOPL) which contains the address of the GETLINE Parameter Block (GTPB).

CBTAINING LINES FROM THE TERMINAL

If terminal is specified, or if the terminal is the current source of
input, GETLINE obtains a physical line or a logical line of input from
the terminal using the TGET macro instruction. A physical line is a
line of input entered from the terminal. A logical line may consist of
one or more physical lines, where '-' is the continuation character.

OBTAINING LINES FROM A LIST

If the current source of input is an in-storage list, GETLINE obtains
the next record and calls STACK to update the I/O Service Routine List
(IOSRL). If end-of-data is reached, GETLINE calls STACK to delete the
current element from the Input Stack.

RETURN TO CALLING PROGRAM

GETLINE returns control to t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>