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About This Manual

Who should use this manual...

This manual provides the information that IBM service representatives
need to perform program support services on System/36 programming
and program products for which they are responsible. Information in this
manual defines the general programming architecture of System/36. This
information is at a more general level than information traditionally
presented in program logic manuals. This manual should help you to
quickly recall major functions of the System/36 programming you must
support. It is intended to help you find the failing function or subfunction
so that you can report the problem via an APAR.

To use this manual effectively, you should have completed either
System/36 program support training or System/36 support-level
CE/CSR training.

About This Manual vii
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How this manual is arranged...

« Sections 1, 2, and 4: The introduction, system function/control flow,
and directory sections help you recall major SSP functions. These
sections enable you to provide on-site assistance to customers or
other IBM personnel for circumventing programming problems.

o Section 3: The SSP programming interface section helps you isolate
problems in SSP programming from problems in other IBM-supplied
main storage or control storage programming.

o Appendix A: The data communications protocols help you diagnose
problems in IBM-supplied data communications programming
features.

« Appendix B: The programming language directory provides reference
information that you can use to isolate problems in the IBM-supplied
compiler modules and execution-time subroutines from possible
problems in user-supplied source code.

o Appendix C: The program product utilities directory provides reference
information that you can use to isolate problems in the IBM-suppiied
program product utilities modules from possible problems in
user-supplied source code.

This manual assumes that almost all of your emergency work will involve
the SSP programming. With customers becoming more and more
dependent on online data to make minute-by-minute business decisions,
SSP programming failures can be almost as catastrophic as hardware
failures. Therefore, most of the information in this manual relates to the
SSP portion of the System/36 programming. This manual places less
emphasis on documenting IBM utility program products and languages
because problems involving these products, whether valid or invalid, are
usually dependent on the customer’'s source code. Thus problems
involving these products can usually be temporarily circumvented by
changing the source code or OCL.

viii
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If you need more information. . .

The chart below shows all program service documentation available for
System/36:

IBM System/36 System
Data Areas
LY21-0592

® Data Areas
® System Support Information
® Numeric Conversion Aids

IBM System/36 Program
Service Information
LY21-0590

IBM System/36 Control Storage
Service Information
LY31-0650

IBM System/36 Program Problem
Diagnosis and Diagnostic Aids
SY21-0593

Function/Component

® System Start Function

® Command Processing Function

® Job Start Function

® Job Execution Function

® Job Termination Function

® System Services Function

® Diagnostic Aids Function

® System Utilities Function

® Data Communications Function

® SSP-ICF Function

® SSP Programming Interfaces

® Data Communications Line
Protocols

® Programming Language Directory

® Utilities Program Product
Directory

Function

® Control Storage IPL

® Main Storage to Control

Storage Interface

Main Storage Task Management
Control Storage Processor Support

® Program Problem Diagnosis
® Diagnostic Aids

- Service Aids

- Troubleshooting Aids

- Microinstruction Formats

Main Storage Management

Main Storage Contents Management
Main Storage Resource Management
Input/Qutput Support

Error Recovery and Logging

Internal Diagnostics

$05901563-3

In addition to the other service manuals, you may need some or all of the
following System/36 information while using this manual:

« Functions Reference Manual, SA21-9436

« System Reference, SC21-9020

« System Messages, SC21-7938

e Changing Your System Configuration, SC21-9052

« Interactive Communications Feature: Reference, SC21-7910
e« Multiple Session Remote Job Entry Guide, SC21-7909

« 3270 Device Emulation Guide, SC21-7912

« Overlay Linkage Editor Guide, SC21-9041

o Programming with Assembler, SC21-7908

About This Manual
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o Programming with RPG /I, SC21-9006

e Programming with COBOL, SC21-9007

e Programming with BASIC, SC21-9003

e Programming with FORTRAN IV, SC21-9005
« Sort Guide, SC21-7903

o Work Station Utility Guide, SC21-7905

« Data File Utility Guide, SC21-7900

« Source Entry Utility Guide, SC21-7901

« Creating Displays: Screen Design Aid and System Support Program,
SC21-7902

« Ideographic Sort Guide, SC09-1054
o Character Generator Utility Guide, SC09-1055
« Communications and Systems Management Guide, SC21-8010

o Distributed Data Management Guide, SC21-8011

How this manual has changed. . .

Changes and additions have been made to support the following Release 5
enhancements: Source distributed data management (SDDM), Release 3 and
Release 4, and Release 5 target distributed data management (TDDM) mainline,
Release 3 and Release 4 TDDM VTOC extract, DDM trace (SDDM and TDDM),
disk copy record mode, network resource directory (NRD) LISTNRD utility,
folder management services (FMS) utility, SNA-to-local area network (LAN)
posting, multiline communications attachment/eight line communications
attachment (MLCA/ELCA), remote work station (RWS) support subfunction,
support subfunction for the LAN, SSP-ICF function, SSP-ICF advanced
peer-to-peer networking (APPN), and the personal computer support
subsystem. Miscellaneous changes and additions have also been made
throughout the manual.

This document contains restricted materials of IBM. LY21-0590-4
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ACTLU
ACTPU
AFA
APAR
APPC

APPN
AQE
ATR

BSC
BSCEL

BUB

C&S™M
C/SNA
CE/CSR

CFB
CICS
CCP
CNOS
config
CPI
CQE
cuB

DACTLU
DACTPU
DCE

DDM
DFA
DFC

DISC
DSNX
DSX
DTE
DTF
buB

EOF
EQV
ERAP
EXTN

FAB
FMS
FSB
F1
F5

activate logical unit

activate physical unit

active format-1 area

authorized program analysis report

advanced program-to-program communications
(SSP-ICF subsystem)

advanced peer-to-peer network

allocation queue element

address translation register

binary synchronous communications
binary synchronous communications
equivalence link

binary synchronous unit block

Communications and Systems Management
combined SNA

customer engineer/customer service
representative

command function block

customer information control system
communications control program
change number of sessions (command)
configuration

characters per inch
console/subconsole queue element
controller (RWS) unit block

deactivate logical unit

deactivate physical unit

data communications equipment or X.25 data
circuit terminating equipment

distributed data manager

Dump File Analysis (utility)

data flow control (a major group of SNA
components that correlates requests and
responses between SNA partners)
disconnect command

distributed systems node executive
distributed systems executive

data terminal equipment

define the file (control block)

device unit block (includes TUBs and PUBs)

end of file

end of volume

error recording analysis procedure

(task) ideographic character processing task

file access block (for file subsystem processor)
folder management services

file specification block

format 1

format 5

List of Abbreviations and Acronyms

HDR1
HDR2

IGC
IMS
IOCH
I0B
108
IT

JCB

LCB
LCS
LPI

MBB
MCR
MIC
MLCA/
ELCA
MSRJE

NEL
NMVT

NRD
NR-NS
NSI
NUPD

op code

PB
PSDN
PSR
PTF
PVC
PUB

RB
RIB
RJE
RRN
RWS

SABM
SDDM
SDLC
SLCA
SMF
SNA

This document contains restricted materials of IBM. LY21-0590-4
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tape header label 1
tape header label 2

ideographic character

information management system

1/0 control handler (in control storage)
170 block

170 supervisor (in control storage)
intermediate text (in BASIC)

job control block

library control block
library control sector
lines per inch

MSRJE BSC block

(1255) magnetic (ink) character reader
message identification code

multiline communications attachment/eight line
communications attachment

Multiple Session Remote Job Entry feature

NRD entry lock

network management vector transport
(common data structure used in network
problem management)

network resource directory

SDLC number received-number sent counts
next sequential instruction

operation code

program block

packet switched data network
program support representative
program temporary fix
permanent virtual circuit
printer unit block

request block

request indicator byte
remote job entry
relative record number
remote work station

set asynchronous balance mode
source distributed data management
synchronous data link control

single line communications attachment
System Measurement Facility
Systems Network Architecture

List of Abbreviations and Acronyms  xi



SNRM
SNUB
SNUF
SQs
SSP
SSP-ICF

SUB
svC

B
TDDM
TDM
TEB
TUB
TWA
TWS

UHLI-8
wWSsQs
X.21
X.25
XR1
XR2
XSUB

ZPAM

xii

set normal response mode command

SNA unit block

SNA Upline Facility

system queue space

System Support Program Product

System Support Program Product Interactive
Communications Feature

session unit block

supervisor call (instruction) or X.25 switched
virtual circuit

task block

target distributed data management
task distributed manager
termination exit block

terminal unit block

task work area

task work space

user-specified tape header label 1 through 8
work station queue space

communications type

communications type

index register 1

index register 2

translated session unit block

sectorized data management access method
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SYSTEM/36 PROGRAMMING

For System/36, your job consists of supporting the
following IBM-supplied programming:

« System/36 System Support Program Product (SSP)

« System/36 SSP-Interactive Communications Feature
(SSP-ICF)

« System/36 SSP data communications

« System/36 Multiple Session Remote Job Entry
(MSRJE) feature

« System/36 3270 Device Emulation feature
« Communications and Systems Management feature
« ldeographic Generator and Sort Program Product

- OFFICE/36:
— Personal Services/36 (PS/36)
— DisplayWrite/36 (DW/36)
- Query/36

« Utilities Program Product:
Data file utility

Source entry utility
Work station utility
Screen design aid

. System/36 languages/compilers:
— BASIC
— FORTRAN

Assembler

COBOL

— RPG Il

Section 1: Introduction

System/36 SSP

Section 2: System Function/Control Flow divides the
SSP into the following major functions:

System start

(I

Command processing

[

Job start
Job execution
Job termination

System services

~ - I -~

Diagnostic aids
System utilities
Data communications

SSP-ICF

The major function numbers (keyed n through m) are
used in the ccntrol flow charts in Section 2 and in
control flow chart references in Section 4: Directory.
These major function numbers are also used in

Section 3: SSP Programming Interfaces to refer to SSP
function/control flow descriptions in Section 2.

Control flow charts are explained under SSP Subfunction
Descriptions in Section 2.

Section 1: Introduction 1-1
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Chart O shows the control flow between the major SSP

functions:

Job Termination
Function

e Close
e Terminate

—
System Start
Function Command Processor |q@ee———————————
[ 1] Function
e MSIPL n Job Execution
® CNFIGSSP ¢ Mainline Function g
e CNFIGICF e Sign On n
e Control Command
e Procedure Command ¢ Data Management
I e Special Command e Print Spooling
e Miscellaneous e Sector Data
Job Start ¢ SVC Command Management
o Keysort
EEEs————————)> ¢ [ ape Data
e Initiator Management
e Allocate SSP Utilities e 1255 MCR Data
e Open Function Management
b—! OFFICE/36
n Support
e Distributed Data
Management
SSP-ICF Function
Diagnostic Aids System Services o DM
Function Function e Control
a e C/SNA -
o Librarian Facilities ¢ SSP-ICF Subsystems
® Supervisory Functions * MSRJE
e 3270
e C & SM

Data Communication
Function

e Batch BSC

e SDLC

® MLCA/ELCA

e X.21

e Autocall

¢ RWS

e Link Station Test
e X.25

Chart 0. System Support Program Major Function Overview Control Flow

1-2
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Section 2: System Function/Control Flow

SSP SUBFUNCTION DESCRIPTIONS

In this section, each major function ( through M) is
divided into subfunctions, which are described in control
flow charts. Each control flow chart includes descriptive
text and a diagram of the subfunction’s control flow
from one module or routine to another. The text
includes a numbered list of the processes performed in
a subfunction; each process statement describes why
control flows to a module or routine at its
number-identified point in the chart.

Whenever possible, the processes are listed in
operational sequence; however, in more complex charts
the processes are usually listed in the sequence that
makes the chart easiest to use. When an understanding
of the operational sequence is essential, the operational
sequence is given in the description of the subfunction.

Section 2: System Function/Control Flow 2-1
This document contains restricted materials of IBM. LY21-0590-4
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Example of a Subfunction Description

The following example (taken from major function n
Command Processing Function) shows the parts of a
subfunction description; the symbols used in the charts
(arrows and boxes) are explained under Chart

Conventions:

Subfunction .
Name

Description =

Processes wmmmp

Control

Flow

Keyed —p
to

Processes

Procedure Command Processing (Job Initiation)

The command processor input router receives control when the
operator enters a procedure, an OCL statement, or a menu option.
The input router starts the initiator (#CIML) to process

the procedure or OCL entered. If the operator-entered data is a
request to attach to an active multiple requester terminal (MRT)
task, the input router attaches the required work station(s) to

the MRT program and updates the TB to show the additional
work stations.

The following procedure command processes are shown in

Chart 2.4:

1 Attach work station(s) to an active MRT program
by attaching work station TUB(s) to MRT TB.

2 Attach an initiator.

3 If attach of initiator fails, issue error messages.

Input Router

Subtask
Initialization
(#CPSI)

(#CPRT) 2| Task Attach

——> MRT Program

a
=

2-2

Chart 2.4 Procedure Command Processing Control Flow

[New Task Started]
|

Cleanup Routine
(Chart 2.13) n

Initiator Mainline

S0590113-1
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Notice that this example includes the subfunction name,
a description of the subfunction, a list of the processes
performed, and a diagram of the control flow from one
module/routine to another. As shown in this example,
the charts refer to modules/routines in three ways:

«  Module’s descriptive name with chart number
reference: This type of reference indicates that the
module is described in more detail in the referenced
chart within this major function. In the example, a
more detailed description of the command
processor cleanup routines can be found in Chart
2.13, which is also a part of Command Processing
Function K& .

o Module's descriptive name and a reverse number:
This type of reference indicates that the module is
part of a different major function; a more detailed
description can be found in the referenced major
function. References in this example show that the
supervisor task attach transient module is part of
the System Services Function ﬂ. and the initiator is
part of the Job Start Function ‘

« Module's descriptive name and module name: This
type of reference indicates that the module is not
described in more detail anywhere else in this
manual; this does not mean that this is the only
chart in which the module name is used. If more
than one control flow path to a module exists, the
module name will appear in more than one control
flow chart.

For example, the module name #CPRT may appear
in more than one control flow chart, but the
description will not be any more detailed than what
is shown in this chart. The directory entry (in
Section 4) for each module lists all charts in which
the module name is used.

The example also gives the following information about
the control flow for this subfunction:

« For all three of the listed processes, control must be
passed through command processor resident
mainline.

« The command processor input router (#CPRT)
performs the mainline (routing) functions for
procedure command processing.

« If required, work stations are attached to an active
MRT by command processor input router (#CPRT).

« Three modules, command processor resident
mainline, command processor input router (#CPRT),
and supervisor task attach, are involved in starting
the initiator.

« Three command processor modules, command
processor resident mainline, command processor
input router (#CPRT), and the cleanup routine, are
involved in processing initiation failure.

CONTROL FLOW CHARTS

The control flow charts in this section do not show all
module-to-module control flow. Only modules that
perform a distinct function in a particular process are
shown. Hence, a module that performs a general
function (such as SYSLOG or SYSLIST) within a major
function may not be shown.

The control flow charts show the principal modules or
routines involved in the execution of a given
subfunction, and the processes they perform for that
subfunction. The charts are not intended to show the
mechanics of control flow. Therefore, control flow via
post SVC instructions is shown with little or no
distinction from control flow via transfer SVC
instructions.

Section 2: System Function/Control Flow 2-3

This document contains restricted materials of IBM. LY21-0590-4

©Copyright IBM Corp. 1983, 1984, 1985, 1986



Chart Conventions

Generally, the charts show control flow from top to
bottom, and from left to right. The following
conventions are used to illustrate control flow in this
manual ('n’ represents a numbered process).

n-
A
: )
____________ J
(Tt 2
i D
: —
1
(N )
n
)
n
e
n
n
e
n
— 4
2-4

This block represents a module passing control for the purposes stated in
process n.

This block shows a routine within a module receiving control to perform the
process(s) stated in process n.

This block shows a procedure passing control for the purposes stated in
process n.

When process n is performed, control is passed unconditionally to the
receiving module, as in a transfer SVC instruction with RETURN-NO,
WAIT-NO.

Control is passed to the receiving module for the purposes stated in process n
and then returned to the next sequential instruction (NSI) of the calling module,
as in a transfer SVC instruction with RETURN-YES. (The called module
performs a subroutine-like function.)

Control is passed to the receiving module for the purpose stated in process n
and then returned to the caller at a point that is not necessarily the NSI of the
calling module (as in subtasking, or event wait/post with WAIT-NO).

If there is no module performing an apparent mainline function, or if there may
be doubt as to which module or routine (on either side of a double-headed
arrow) is performing process n, the process number is located on the arrow,
close to the executing module or routine.

Arrows that enter a module or subroutine block, with another arrow in the
other side of the box, imply a through arrow. Although the inodule or
subroutine may perform some process other than routing, the arrows on both
sides of the block apply to the same numbered process (n).

This document contains restricted materials of IBM. LY21-0590-4
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Chart Numbering

The charts in this section are numbered by major
function and subfunctions within major functions. The
first digit (1 through 10) of the chart number shows the
major SSP function to which the subfunction belongs.
The second digit represents a breakdown of the major
function into subfunctions. Subsequent digits, if present,
represent further break down of the subfunction. The
example below explains the chart numbering system:

Chart 10.4.3 SSP-ICF CICS Subsystem Control Flow

This digit indicates that the control flow
in the chart is one of several components
in the SSP-ICF CICS subsystem.

This digit indicates that the control

flow in the chart is one of the subsystems
(CICS, in this example) within the
SSP-ICF Major Function.

This digit indicates that the control
flow in the chart is part of the SSP
Major Function [ .

S0590129-1

Any chart number ending with a O is an overview chart.
Depending on the complexity of the component’s control
flow, the overview chart may, or may not, be
accompanied by more detailed charts.

This document contains restricted materials of IBM. LY21-0590-4
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System Start Function KI

The system start function consists of the subfunctions
used to initialize the system. Although subfunctions
within this function can be independently evoked, the
system start function generally receives control from
control storage IPL (CSIPL). When completed, this
function passes control to the command processor,
which it previously started up as a permanent task.
Configuration is included in this major function because
its output is closely related to main storage IPL. The
system start function includes the following
subfunctions:

« Main storage initial Chart 1.1.0
program load (MSIPL)

« System configuration Chart 1.2.1

o SSP-ICF configuration Chart 1.3.0

2-6

MAIN STORAGE INITIAL PROGRAM LOAD (IPL)
SUBFUNCTION

Main storage IPL is executed after control storage IPL
(CSIPL) starts the main storage processor. Main storage
IPL executes under the command processor task block
and performs the following SSP initialization and
housekeeping functions:

« Initializes nucleus control blocks

« Runs the cross-reference resolver

« Processes work station configuration data

« Allocates and initializes areas for display stations
and printers

« Initializes communications configuration data
« Loads resident routines

« Initiates the IPL sign-on sequence

« Initiates the IPL start-up procedure

« Processes IPL overrides

Main storage initialization uses the following input during
execution:

« System communications area (SCA)

« Configuration record

« VTOC

« Task work area (TWA)

« Main storage nucleus

Main storage IPL can be performed from either disk or
diskette. When loaded from diskettes, the IPL program
can be either from IBM-supplied diskettes, as on initial

installation, or from user diskettes generated by the
SAVELIBR procedure.

This document contains restricted materials of IBM. LY21-0590-4
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Chart 1.1.0 shows overview control flow for both disk

and diskette IPL:

Disk IPL

Diskette IPL

Control Storage IPL

Control Storage IPL

|

|

Main Storage
IPL Phase 1
(#MSNIP)

|

Main Storage
IPL Phase 2
(#MSTWA)

|

Main Storage
IPL Phase 3
(#MSIPL)

I

IPL Post Sign-On
(#MSCPR)

Command Processor
Mainline

Main Storage
IPL Phase 1
(#MSNIP)

from Diskette
(#MSREL)

Load System Library

| tY—m>—mm

Start-Up Procedure
(#IPLPROC)

$0590050-0

Chart 1.1.0 Main Storage IPL Overview Control Flow
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Main Storage Initial Program Load Phase 1

The primary function of main storage initial program load
(IPL) phase 1 is to initialize the nucleus to a point at
which subsequent IPL phases can operate. The first 4K
bytes of phase 1 is called by control storage as a
transient, but it transfers to itself to run translated; this
moves phase 1 out of real storage so it does not
interfere with nucleus initialization.

If the IPL is from diskette, the remainder of the IPL
code is read from the diskette; if the IPL is from disk,

the remaining IPL code is read from the system library.

The following MSIPL phase 1 processes are shown in
Chart 1.1.1:

1 Do the following:

« Build, assign, and queue disk and diskette error
recovery blocks (ERBs).

« Initialize system communications area (SCA).

« Initialize transfer control table and #LIBRARY
format 1.

« Validate SSP by checking for existence and
validity of #LIBRARY, the VTOC, the system
files, and the configuration record.

2 Read in remainder of IPL code from diskette or
from disk.

This document contains restricted materials of IBM. LY21-0590-4

If SSP is to be loaded, if system areas are to be

relocated, or if microcode (DIAG24) is to be loaded,

do the following:

+ Perform additional SSP verification by checking

system area VTOC pointers.

«  Prompt for user ID and password if IPL is from

diskette (MODE-F).

« Build, update and relocate system areas:

#SYSHIST, #SYSTASK (in TWA), #SYSWORK

(Configuration record and VTOC), and
#LIBRARY.

+ Load SSP from diskettes.
» If requested, load microcode from diskette.
Load nucleus-resident routines.

Set up where-to-go (WTG) table and transfer
control tables.

©Copyright IBM Corp. 1983, 1984, 1985, 1986



Control Storage IPL

)

Main Storage Control Storage
IPL Phase 1 2 ]

(#MSNIP) d_r-b: Disk 10S :
____________ Fo===—==-=-----—n

: 'vqﬁ—r»,“ Zep!  Disketts 10S !
iskette

| Load from Diskette ! b oo !

: [}

I

(#MSREL)

5 Cross-reference
|—— Resolver

{

Main Storage IPL
Phase 2
(Chart 1.1.2)

$06590051-1

Chart 1.1.1 Main Storage IPL Phase 1 Control Flow

Section 2: System Start Function 2-9
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Main Storage Initial Program Load Phase 2 2 Allocate and initialize all configuration records for

local and remote work stations.
The primary function of main storage IPL phase 2 is to

initialize the work stations and their associated control 3 Assign and build any additional device unit blocks
blocks, work areas and configuration records. All required.

input/output operations for phase 2 are done using disk

10S (control storage). Chart 1.1.2 shows the following 4 Build TUBs and PUBs for all local work stations.

processes performed by main storage IPL phase 2:

5 Build device allocate table.
1 Do the following:

« If applicable, build communications
configuration record and place it in the system
configuration record.

« Initialize the task work area (TWA).

« Perform auto configuration by checking for new
configuration required, using the UDT (unit
definition table), the native printer indicator in
the SCA, and the work station controller
configuration tables.

Main Storage
IPL Phase 1
(Chart 1.1.1)

!

Main Storage
IPL Phase 2
(#MSTWA)

|

Main Storage
IPL Phase 3
(Chart 1.1.3)

5 2,3,4| TUB Build Transient
[ (#SVTUB)

$0590052-0

Chart 1.1.2 Main Storage IPL Phase 2 Control Flow
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Main Storage Initial Program Load Phase 3 4  Assign and build subconsole TUB; clean up TUB
chain console attributes for alternative console, if

Phase 3 of main storage IPL (#MSIPL) performs sign-on required.
initialization. The following MSIPL phase 3 functions are
shown in Chart 1.1.3: 5 Log any error data passed from the control storage

IPL.
1 Perform mainline functions for the following:

6 Write sign-on date to system configuration record.
2 Perform trace and security initialization.

3 Wait for an indication of a signed-on terminal unit
block (TUB).

Main Storage

IPL Phase 2
(Chart 1.1.2)
1§ ,
—
Trace
2 Security Initialization
 G—— Initialization (#MSTRC)

Command Processor
Input Router

. 4 TUB Build 2 |
Main Storage
[ ——> ;
IPL Phase 3 Transient
(#MSIPL) (#SVTUB)

Control Storage

Error Logging
Transients

'S

IPL Post Sign-On
Initialization
(Chart 1.1.4)

$0590063-1

Chart 1.1.3 Main Storage IPL Phase 3 Control Flow

Section 2: System Start Function 2-11
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IPL Post Sign-On Initialization 4  Wait for start-up procedure completion and perform

system file initialization.
After IPL phase 3 has executed, the system is

functionally ready to process user data, but all SSP 5 Attach, as required, the autocall, X.21, or the EXTN
facilities have not been initialized and the command task.

processor has not yet received control. IPL post sign-on

completes the IPL initialization of SSP and passes 6 Attach remote work station tasks.

control to the command processor.

The following post sign-on initialization functions are
shown in Chart 1.1.4:

1 Set up override defaults and route for the following:
2 Perform text management services initialization.

3 Start IPL start-up procedure (#IPLPROC). #IPLPROC
loads modules needed in subsequent processes.

This document contains restricted materials of IBM. LY21-0590-4
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Main Storage
IPL Phase 3
(Chart 1.1.3)

1§

IPL Post Sign-On
Initialization
(#MSCPR)

Folder Management
Services (FMS) IPL
(#TMIPL)

IPL Start-up
Procedure
(Chart 1.1.5)

PR ——

- ——— ————

System File
Intialization
(Chart 2.17)

Task Attach
Transient

!

Command Processor
Mainline

Remote Work
Station
Task Attach

$0530054-4

Chart 1.1.4 IPL Post Sign-On Control Flow
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IPL Start-up Procedure The following IPL start-up procedure processes are

shown in Chart 1.1.5:
The IPL start-up procedure provides for the processing of

user-selected start-up options. The start-up procedure 1 If selected, process IPL overrides.
allows the user to run procedures and programs that

require a dedicated system and/or must be run each 2 If selected, rebuild VTOC format 1's.
time the system is started up. IPL start-up can

conditionally run APAR, drop optional SSP support, and 3 If selected, rebuild FMS folders.
apply PTF.

4  |f selected, run APAR, drop optional SSP, or
APPLYPTF.

5 Update where-to-go (WTG) tables.
6 If selected, run user IPL start-up procedure 1.

7 If selected, run user IPL start-up procedure 2.
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Chart 1.1.5 IPL Start-up Procedure Control Flow
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IPL File Rebuild 4 Issue messages for any uncorrectable problems.

The IPL file rebuild subfunction performs reasonability 5 Verify and correct format 1's for user indexed files.
checks on the disk VTOC to ensure the integrity of the
disk file format 1's. All phases of IPL file rebuild use 6 If necessary, reconstruct index.

control storage disk 10S to access the disk VTOC.

7 Perform required keysorting.
The following IPL file rebuild processes are shown in
Chart 1.1.6: 8 For date chain files, ensure that all files with latest
date have latest date indicator.
1 Initialize for VTOC rebuild.

9 Compress the VTOC.
2 Initialize common area and verify correct format 1's

for system and nonindexed user files. 10 Reset the format 5.
3 Continue interrupted disk reorganizations. 11 Terminate this job step.
roT T T T T T T T T T T T T \
! IPL Start-up :
: Procedure :
! (Chart 1.1.5) !

IPL File
Rebuild
Initialize
(#MSBLD)

21 Disk Reorganization

.

IPL File
Rebuild--
Phase 1
(#MSBEL)

Index
5 Extraction
IPL File (#MSBIX) Keysort
Rebuild--
Indexed Files 4
(#MSBFL)

| M

Disk Reorganization
Compact the

VTOC S| 6 ]

.

SYSLOG

_
o
H

L

IPL File (#MSBHL)
Rebuild--
Date Chain -—11. Termination
(#MSBGL)
4

$0590217-2

Chart 1.1.6 IPL File Rebuild Control Flow
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IPL Folder Management Services (FMS) Folder

The following IPL FMS folder rebuild processes are

Rebuild shown in Chart 1.1.7:

IPL folder management services (FMS) folder rebuild 1 Search disk VTOC for FMS folders.

checks the folders on the system to determine if any

folders need to be rebuilt. The rebuild is performed if 2 Read folder header and type headers to check for

any of the following conditions exist:

the rebuild criteria listed above.

« A folder's release level is incompatible with the 3 If required, rebuild the specified folder.
current system release level.

4 Issue any required error messages for #TMRBD.

« A folder's type header ID field does not contain the

constant ‘'TMDT".

5 Perform FMS cleanup processing.

« A folder is open when the system IPL is executed. 6 Return to caller via EXIT SVC instruction.
2 \

| IPL Sign-On '

! Procedure ! FMS Common

\ (Chart 1.1.5) : Subroutines

| (#TMSR)

IPL FMS
Folder
Rebuild
(#TMBLD)

1 Disk VTOC | !
G——) Read /Write ' '
| GetDisk |
a i Routine '
2] '
> | 1
1 I
R
3 .
 —— Rebuild Folder
(#TMRBD)
. 4 SYSLOG

6 5 .
> > FMS Termination

Chart 1.1.7 IPL Folder Management Services (FMS) Folder Rebuild Control Flow
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SYSTEM CONFIGURATION SUBFUNCTION

System configuration is performed when the system is
initially installed or any time a system or feature change
requires configuration. The configuration information is
saved in the configuration records. (See the System
Data Areas manual for a description of the configuration
records.)

The user can override certain configuration options at
IPL or alter the configuration of each work station by
using the set configuration utility (PSETCF) or alter the
communications configuration record by using the
communications personalization utility (BSETCP). The
CNFDROP procedure, which prompts for the dropping
of optional SSP support, can be invoked by the IPL
startup procedure.

System configuration is initiated with the CNFIGSSP
command following the initial loading of the base SSP
from disk. (See the manual Performing the First System
Configuration For Your System or the manual Changing
Your System Configuration.)

Chart 1.2.1 shows control flow for the following system
configuration processes:

1 Initialize common areas and open required files for
system configuration.

2 Display main system configuration menu and route
according to menu item(s) selected.

3 Process menu item 1, How to Use CNFIGSSP, by
displaying menu for CNFIGSSP help text.

4  Process menu item 2, Create, Change, or Delete a
Configuration Member.

5 Process menu item 3, Review a Configuration, by
displaying a configuration member or the master
configuration record.

6 Process menu item 4, Print Configuration, by
formatting and printing a configuration member or
the master configuration record.

10

11

12

Process menu item 10, Configuration Support Aids:
« Extend a library.
« Condense a library.

e Calculate #LIBRARY size and main storage user
space available.

e Calculate the number of diskettes needed to
save a library.

Read in configuration member.

Process menu item 12, Apply Changes to the Master
Configuration Record, by applying changes from a
configuration member.

Process menu item 13, Rebuild the Master
Configuration Record (Update to Next Release),
using either a configuration member or the master
configuration record. Refresh optional support.

Write master configuration record and return to
CNFIGSSP procedure to copy required SSP support
from software distribution diskettes.

Set flags in LDA based on configuration changes
selected by operator.
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CNFIGSSP
Procedure

—_————-

Initiator

2

Root Phase
($CNFIG)

System Configuration

o}

System
Configuration
Main Menu
Utility
($CNF1)

Chart 1.2.1 System Configuration Main Menu Routing Control Flow

Configuration
Member Create,
Edit, or Delete
(Chart 1.2.2)
Configuration
Help Processor
($CNHLP)
4
| 2.10 Update Master
5 1 Configuration Record
($CNMUP)
Configuration I
Print Function Configuration 12
(Chart 1.2.3) Member Edit Configuration
($CNMSR) Update LDA
8 CNSET
Conflguratlon b (8 )
u
ﬁ CNSKP
($CNAID) ($ )
9
| 10
S0590056-2
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Create, Edit, or Delete a Configuration Member

The following create, edit, or delete processes are
shown in Chart 1.2.2:

1  Process configuration menu 5, option 5 by writing

configuration member to library and returning to
main menu.

2 Perform routing for menu 5 options.

3 Process option 1, by prompting for local and remote

work station support.

Process option 2. Prompt for and set flags in
configuration member for changes to program
product, SSP features, and optional SSP.

Prompt for and set flags in configuration member for
changes to SSP features and optional SSP.

Select specified translate tables for BSC 3270 and
SNA 3270 device emulation, and 3278/3279
emulation via IBM Personal Computer.

Process option 3, setting flags and saving values for
changes to base SSP.

Process option 4, saving values for TWA, VTOC, or
history file size changes.

Read in member; then return to support aid
processing.

System Configuration 3 Worlf Stati.on
Main Menu Routing b Configuration Menu
(Chart 1.2.1) Processor
—l p I (Chart 1.2.4)
4| Configuration Install 5
2 Configuration b Program Product ——
— Support . .
SSP (SCNAD1) Configuration
Router Install SSP
(3CNPLN) Features and
Optional SSP
Support
System and 3278/3279
Configuration Translate Tables
Member Create, ($CNTRT)
Edit, or Delete
($CNMSR) 7
r Configuration
System
- - Parameters
Configuration
g| TWA vTOC, and (BCNSYS)
jp| History File
Sizes
($CNRLD)
9
G Configuration
Support Aids
P ($CNAID)
S0590060-1

Chart 1.2.2 Create, Edit, or Delete Configuration Member Control Flow
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CNFIGSSP Print

CNFIGSSP print provides options for printing
information from configuration records.

The following print function processes are shown in
Chart 1.2.3:

1 Display print option menu and process options
selected:

« Process command key 3 by returning to display
CNFIGSSP main menu.

« Display configuration member definition screen
and process data entered.

o Process command key 19 by exiting CNFIGSSP.

2 Print requested documents.

System Configuration
Main Menu Utility

(Chart 1.2.1)
'}
(CTTTTTTTTTTTTTTT \
| Configuration : 2 Configuration
: Print Procedure \—) Print Function
| (CNFIGPRT) | (SCNPRT)
)
N e e e o — o —————

$0590061-1

Chart 1.2.3 CNFIGSSP Print Control Flow
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Work Station Configuration

Work station configuration provides prompting for all
local and remote work station configuration. Based on
operator responses, work station configuration modifies
individual 64-byte work station table entries in a

configuration member.

The following work station configuration processes are

shown in Chart 1.2.4:

Process menu item 1, Add or Delete Local Display
Stations and Printers.

Process menu item 4, Assign Default Printers to

Display Stations.

Configuration
SSP Router
(Chart 1.2.2)

3

3 Process menu item 5, Assign Display Station Control
(Subconsoles) for Printers.

4  Process menu item 6, Change Display Station or
Printer Work Station IDs. If print is active, pass

control to print module, Chart 1.2.6.

5 Process menu item 7, Change Display Station or
Printer Characteristics.

6 Process menu item 8, Select the System Printer.

7 Perform initial validity checks on work station
assignments specified on screen 28.

Work Station
Definition
(Chart 1.2.4.1)

Configuration
Default Printer
Assignment
(BCNDP)

Configuration
Subconsole Assign

Work Station (PCNSA)

Configuration

Configuration
Menu Processor
($CNWO)

Generalized

Configuration
Modify

Work Station IDs
($CNMID)

Work Station
Select
($CNWP)

Configuration
Modify Work
Station Attributes
(SCNMAT)

LELETLTELL]L

Configuration
System Printer
Assignment
(SCNSYP)

Chart 1.2.4 Work Station Configuration Control Flow
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Work Station Definition

Work station definition modifies the configuration
records for local and remote work stations. The

following work station definition processes are shown in

Chart 1.2.4.1:

1 Process menu item 2, Add or Delete Remote Line

Characteristics, by updating remote work station line

attributes in configuration member.

2 Process menu item 1, Add or Delete Local Display
Stations and Printers, by altering local work station
table entries in configuration member.

Configuration
Work Station
Menu Processor
($CNWO)

Configuration
Remote Lines
Definition
(BCNRWS)

Configuration
Local
Display/Printer
Definition
(BCNWN)

|

Configuration Remote
Display or Printer
Definition

($CNWN)

Configure OFF DROP
on a Controller
Attached to an X.25
Network Line
($CNWD3)

Configuration
Remote Controller
Definition
($CNWD)

for SCNWD

(BCNWD2)____

Process menu item 3, Add or Delete Remote
Controllers, Display Stations and Printers, by altering
remote work station table entries in configuration
member.

Process menu item 9, Add Remote Service Device
Definition, by building remote table entry, assigning
controller ID of CFE, attaching printer and, if
required, changing remote work station line 1
attributes.

Process menu item 10, Delete Remote Service
Device Definition, by deleting entries made in
process 4 above (except line attributes).

Assign local and remote work station addresses
based on physical locations; assign work station and
controller IDs based on default.

Configuration
3262

Printer
(SCNNAP)

6

Configuration 6
Default Attributes
(SCNDWS)

6

Configuration
Cluster
Definition
(3CNCLU)

3 Configuration Remote
Display or Printer

I ($CNREM for 3274)

Chart 1.2.4.1 Work Station Definition Control Flow
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Configuration Drop Support 2 Change system configuration record based on user

responses.

Configuration drop support is invoked by the IPL start-up

procedure. The procedure uses the local data area to 3 Specify support to be dropped in LDA.
prompt for and set optional SSP features to be dropped.

The following drop support processes are shown in 4 Remove specified library members.
Chart 1.2.5:

5 Reset flags based on values set in LDA.
1 Prompt for and set user requests for SSP and

program product to be dropped by calling each of
the procedures required.

)
]
! IPL Start-up '
! Procedure '
! (Chart 1.1.5) :
L )
|
g — - \
] . .
! Configuration Drop ! 2 CO‘:‘_f'QUFthOH
I Support Procedure :ﬁ Utility
1 (CNFDROP) : ($CNFIG)
N )
!
o=
): 4 Library
Appropriate (C—— Maintenance

]

]

[}

]

i Program Product,
| SSP Features,

1
L' or
1
]
]
]
|
]
|
{

]
1
1
|
1
[}
Optional SSP !
Drop Procedure(s) | 5 Configuration Drop
| @] Support Utility
! (SCNDRP)

$0590123-3

Chart 1.2.5 Drop Support Control Flow
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Configuration Load Support 2

Configuration load support is invoked by the IPL start-up

procedure. The procedure uses the local data area to 3
prompt for and set optional SSP features to be dropped.

The following drop support processes are shown in 4
Chart 1.2.6:

1 Load programming support based on LDA settings.
Load SSP features based on LDA settings.

CNFIGSSP

/

]

| Configuration Load
\  Program Product

| and Optional SSP

! Support Procedure
| (CNENGL)

! (CNKNJ)

: (CNKNJP)

\

Call individual load procedures for each program
product, SSP feature, and optional SSP.

Create specified libraries.

Reset flags based on values set in LDA.

Library Maintenance

i 3
. | g
! 1

E Appropriate Program Product, :

I SSP Features, or Optional |

| SSP Load Procedures :

[ 1

| L4
|

I

[}

|

Configuration Load
Support Utility
($CNAD)

Chart 1.2.6 Load Support Control Flow
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SSP-ICF CONFIGURATION SUBFUNCTION

SSP-ICF configuration provides for the creating, editing,
deleting, and reviewing of SSP-ICF configuration
members. SSP-ICF configuration processes two member
types: line member (CNICL) and subsystem member
(CNICS). These members are contained in the current
library.

The SSP-ICF line configuration member defines the
attributes of a communications line. The SSP-ICF
subsystem configuration member defines the attributes
of an SSP-ICF subsystem. The SSP-ICF line
configuration member must exist before the subsystem
configuration member for that subsystem is created.

SSP-ICF configuration is invoked via the CNFIGICF
procedure command. After setting the configuration
according to prompt responses from the operator,
SSP-ICF configuration writes the configuration member
back to disk. The CNFIGICF procedure defines the
configuration member in display screens by individual
SSP-ICF subsystem, allowing the user to modify all
SSP-ICF configurations.

Note: For descriptions of the CNICL and CNICS (line and
subsystem) members, refer to SSP-ICF Configuration
Record in the System Data Areas manual.
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The

following SSP-ICF configuration overview processes

are shown in Chart 1.3.0:

2-28

Initialize common areas for SSP-ICF configuration.
Display main menu for SSP-ICF line and subsystem
configuration and route to next menu or perform
menu-selected function.

Process menu item 1, Create a member.

Process menu item 2, Edit a member.

Process menu item 3, Create a member from an
existing member.

Process menu item 4, Remove a member.
Process menu item 5, Review a member.

If SSP-ICF Intra subsystem configuration is
requested, process the request.

10

11

12

13

If BSC, SNA, or asynchronous line configuration
information is required, process the request.

If configuration information for a BSC subsystem is
required, process the request.

If configuration information for an SNA subsystem
is required, process the request.

If configuration information for an asynchronous
subsystem is required, process the request.

Write the edited or new member to current library
and return to main menu.

Note: For descriptions of the CNICL and CNICS (line and
subsystem) members, refer to the System Data Areas
manual.
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CNFIGICF
Procedure

Initiator

|

SSP-ICF Subsystem
Configuration
($ICFIG)

SSP-ICF System Configuration
Utility ($ICFMS) 3 ($ICFG)
r

=]

SSP-ICF Subsystem
Parameters Utility

|
! I-: |— ($ICFA)
|
: : : '
: ! | ! BSC/SNA/
1 1 4 ) 1 9
: \ : \ . f.synghrofpous .
' Main | | Display 2 ! ine Configuration
. 1 Jseay | (Chart 1.3.1)
: Display | : Routine 1 e
\ Routine : : (select \
1 ] . . ]
| | 1 configuration | BSC Subsyst
5 | 10 ubsystem
E Ib: member type) IH Configuration
! : ! ! (Chart 1.3.2)
7 1
| p— |
L T 4 ]
: 1 1 SNA Subsystem
! | Configuration
--__§ ------ E i (Chan 1.33)
: ' Asynchronous
! # Subsystem
' ! Configuration
1
Remove R (Chart 1.3.4)

]
]
]
]
]
]
]
1
]
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]
|
]
[}
]
|
]
[}
]
1

- ——— -

Chart 1.3.0 SSP-ICF Configuration Overview Control Flow
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BSC/SNA/Asynchronous Line Configuration 4 If configuration is for BSC-MSRJE, display
BSC-MSRJE screens 10.5 and 11.0 and process the

BSC/SNA /asynchronous line configuration creates or remote system parameters.
edits line configuration members for BSC, SNA SSP-ICF, h
or asynchronous subsystems. The following 5 If configuration is for asynchronous, display
BSC/SNA /asynchronous line configuration processes are asynchronous screen 12.5 to define remote
shown in Chart 1.3.1: systems.
1 If configuration is for BSC, display BSC screen 10.0 6 If configuration is for SNA, display SNA screens
and store BSC line data in an SSP-ICF configuration 12.5 and 13.0 and process SNA remote system
member. parameters.

2  If configuration is for SNA, display SNA screen 12.0 7  If configuration is for SNA and LU information is
and store SNA line data in an SSP-ICF configuration needed, display screen 14.0, process responses,
member. and update configuration member.

3 If configuration is for asynchronous, display
asynchronous screens 12.1 and 12.2 and store

asynchronous line data in an SSP-ICF configuration
member.

CNFIGICF 3 Asynchronous
Utility H—. Line Parameter
(Chart 1.3.0)

Configuration
($1C12A)
1,2[ I e,

|
5‘ 4. CNFIGICF

M Procedure
Parameter

4
s——
Configuration SSP-ICF Line Attributes . .'\ .
($ICFB) 6 |for Remote Systems T
Configuration 7
(SICFR and $ICFV) r’ LU Definition
($ICFLU)

S0590126-3

SSP-ICF Line

Chart 1.3.1 BSC/SNA Asynchronous Line Configuration Control Flow
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BSC Subsystem Configuration

BSC subsystem configuration creates or edits subsystem
configuration members for BSC SSP-ICF subsystems.
The following BSC subsystem configuration processes

are shown in Chart 1.3.2:

1 Display screen 22.0 and perform applicable

subsystem configuration.

2 Perform BSC MSRJE subsystem configuration.
3 Perform BSC-CCP subsystem configuration.
4  Perform BSCEL subsystem configuration.
5 Perform BSC-CICS subsystem configuration.
6 Perform BSC-IMS/IRSS subsystem configuration.
7 Perform BSC 3270 subsystem configuration.
MSRJE Confi ti
CNFIGICF 2| ssP-icF Remote ontiguration
Utility r—b Svstem and Location Parameter Displays
(Chart 1.3.0) Y ($1C34-37)
Parameters
(PICFS)
1
SSP-ICF BSC General
3.4.5 Configuration
[—)>
Parameters 1
($ICFC) ]
Address Configuration :
($ICFH) !
|
31 |
SSP-ICF Subsystem ]
Parameter Utility SSP-ICF CCP 3.
($ICFA) 6| Ms subsystem Subsystem Parameters Pi
— PTERM Configuration ($ICFJ) :
($ICFK) |
|
|
|
|
7 3270 General 3270 Device !
| Configuration P Configuration —'I
($ICFO) ($ICFP) !

Chart 1.3.2 BSC Subsystem Configuration Control Flow
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SNA Subsystem Canfiguration 5  Perform Finance subsystem configuration.

SNA subsystem configuration creates or edits 6 Perform Peer subsystem configuration.

subsystem configuration members for SNA SSP-ICF

subsystems. The following SNA subsystem 7 Perform APPC subsystem configuration.

configuration processes are shown in Chart 1.3.3:

8 Perform APPN subsystem configuration.

1 Display screen 22.0 and perform applicable

subsystem configuration. 9 Remote location definition for APPN.
2 Perform SNA MSRJE subsystem configuration. 10 Session group definition for APPN,
3 Perform SNUF subsystem configuration. 11 Single session location definition for APPN.

4  Perform SNA 3270 subsystem configuration.

MSRJE Configuration
CNFIGICF Utility 245 2| - 9
e———————> isplays
(Chart 1.3.0) ($1C34-37)
1367 3 SSP-ICF SNUF
— [ Subsystem General
SSP-ICF Subsystem 36,7 Parameters (SICFF)
Parameter Utility ~
(SICFA) SSP-ICF Remote 4 SSP-ICF SNA 3270
8' System and Location [====ssmmmdi Device Parameters
Configuration ($ICFQ)
APPN Subsystem L] Single Session Parameters
Selection Location ($ICFS and $1C30) -
- P-ICFF
Display ($1C28) Definition ($1C45) 5 :fbsy;':m"z';‘:ion
J Parameters
9 : ($ICFT)
Session
Remote Location 10 Group
Definition ($1C29A) Definition g | SSP-ICF Peer
($1C42A) pesssm———){ Subsystem Parameters
[ (BICFN)
Sessio
Remote Location Groulp n 7 SSP-ICF APPC
Parameters Parameters | Subsystem Parameters
($1C30, $IC4a1) ($1C43) ($1C41,$1C43)

Chart 1.3.3 SNA Subsystem Configuration Control Flow

2-32

This document contains restricted materials of IBM. LY21-0590-4

S$0590128-2

©Copyright IBM Corp. 1983, 1984, 1985, 1986




Asynchronous Subsystem Configuration

Asynchronous subsystem configuration creates or edits
subsystem configuration members for asynchronous ICF
subsystems. The following asynchronous subsystem

configuration processes are shown in Chart 1.3.4:

1 Display screen 22.0 and perform applicable

subsystem configuration.

2 Perform asynchronous subsystem configuration.

3 Perform asynchronous subsystem remote system
and location configuration.

4 Perform asynchronous subsystem parameters

configuration.

CNFIGICF Utility
(Chart 1.3.0)

T

Asynchronous
Subsystem
Parameter
Utility

($ICFA)

Chart 1.3.4 Asynchronous Subsystem Configuration Control Flow
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Command Processing Function

The command processing function enables the system
operator or the display station operator to direct
System/36 in processing tasks and controlling the
system.

After it initially receives control from main storage IPL
(part of the system start functionn), the command
processing function ‘owns’ all display stations that have
no other jobs running at them (idle display stations). It
controls the system console display, subconsole displays,
and the display screens; command key processing; and
function key processing of all display stations that it
owns.

The command processing function receives control
when an operator presses the Enter key or a command
key, or invokes a high-level aid. If the input is a user
menu option, the command processor retrieves the
command text from disk and uses it as input. If the input
is a control command or help menu option, control is
passed to the appropriate command processor transient
program. If the input is the name of an active MRT
program, the command processor attaches the display
station to the MRT program. If input is anything other
than those mentioned above, the command processor
starts an initiator as a new task.

The command processing function also performs the
following miscellaneous functions:

« Provides an error recovery interface.

«  Processes SSP-ICF procedure start requests
received from remote systems.

» Displays the sign-on display.

« Processes inquiry requests.

» Processes high-level aids.

« Performs display station release at end of job.

« Simulates certain control commands.

2-34

COMMAND PROCESSOR TASK STRUCTURE

The command processing function is divided among
several tasks. Two are permanent tasks attached during
IPL, and the others are subtasks that are attached as
required. A description of each task follows.

Command Processor Mainline Task

All command processor posts are first received by the
mainline task. This task must determine the initial
action required and ensure that conflicting command
processing functions are not processed concurrently.

1/0 Error Processing Task

This task receives control whenever the system requires
some type of 1/0 error processing. The main storage
processing for all 1/0 errors is driven by this task.

Functional Subtasks

When the mainline task identifies a request for a specific
command processor function, it attaches a subtask to
perform all the processing required for that request.
When the subtask is attached, the mainline task
indicates that it is to receive a post when the subtask
terminates. This is the way that the mainline task
receives notification when all processing for the request
has completed.

Task-to-Task Communication Subtask
This subtask is attached when the mainline task receives

a task-to-task communication (TTC) post. For more
information, see Chart 2.5.
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The command processing function includes the following
subfunctions:

« Command processor mainline Chart 2.1

« Sign-on Chart 2.2

« Control command processing Chart 2.3.n

« Procedure command Chart 2.4
processing (job initiation)

« High-level aids and Chart 2.5

task-to-task communications router

« Work station release Chart 2.6

« Inquiry menu option Chart 2.7
processor

« Miscellaneous input Chart 2.8

. Special keys Chart2.9

« Command processor/work station Chart 2.10
data management interface
. Console display Chart 2.11

. System request/enter and power- Chart 2.12

on aid
. Command processor cleanup Chart 2.13
« 1/0 error recovery Chart 2.14
« Display station error recovery Chart 2.15
. Initiator command interface Chart 2.16
. System file initiation Chart 2.17

This document contains restricted materials of IBM. LY21-0590-4
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COMMAND PROCESSING FUNCTION CHART
CONVENTIONS

The following conventions are used to illustrate control
flow in the command processing section of this manual:

smmmmmmd Transfer without return
<=mmmmd Transfer with return
————> Task posting another task
ezzzzzzzZp> Task attaching another task

$0590465-0

COMMAND PROCESSOR MAINLINE
SUBFUNCTION

Command processor mainline waits for events to occur
and attaches a command processor subtask to process
those events.

Events that cause the mainline task to gain control are:

« Invite op-end: An operator has pressed a command
key or entered a command, OCL statement, or
menu option.

« Attn post: An operator has requested the inquiry
function by pressing the Attn key.

« EXTN character post: An operator has entered a
request for one ideographic character.

« Sys req post: An operator has pressed the System
Request and Enter/Rec Adv key to get a sign-on
display or to change interfaces at the system
console or subconsole.

« Task-to-task communications post: A task has
posted the command processor task via the post

SVC instruction.

o« 1/0 error: An I/0 error has occurred.
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» OCL command request: A control command issued «  Subtask termination: A command processor
from a system program is being processed. subtask has completed its processing and has
terminated.
+ Power on post: An operator has powered on a
display station. » CFB post: A task has posted the command

processor with a command/function block (CFB).
o SSP-ICF procedure start: An SSP-ICF subsystem
has posted the command processor to start a
procedure.

ENTER KEY WITH:

Sign-0n Data :=I=:>

Command Data

OCL or Procedure =F:>

Inquiry Menu Option —=—>

pummmp Chart 2.2
pummmd> Chart 2.3.n

s Chart 2.4
s> Chart 2.7

MISCELLANEQUS
INPUT: ————>|
Command Keys
Help Options
User Menu Options
E:::rt lz:yK;};i Subtask Initiator
no data Command Processor (#CPSI)
Scheduler
(#CPSC)

I 1
IRIR)

) Chart 2.8

OTHER SSP:

JOBQ EOJ Command Processor
Mainline
SSP-ICF Proc. Sta (#CPML)

OCL Cmd Req. or
Subtask Term.
CFB Post IPL Command
IPLPROC Comp. ,—_L> Processor Mainline
(#MSSC)

!

mmmp JOBQ Start
(#CCJS)
pummmp Procedure Start
(H#CPPS)
) Chart 2.14

Jummmp Chart 2.15

1/0 Error

Wi
R

I ERP Task
(Chart 2.14)

High-Level Aids:
Sys Req Key ———>>]
Ing 1 Option Pn(i
High-level Help,

ATTN Key

|=;'>
EXTN char req. ¢I>

Wl

Task-to-Task
Communication
Router

Other TTC: (#CPTC)

Stop System Cmp ——=>|
Ready AID
Real

T
! >
Console/SYSLOG —L—>

Cancel Pending
MLCA/ELCA Controllerl—=
check

(Chart 2.5)

1T

$0590034-3

Note: The mainline subfunction does not directly route control to the command processor work station interface subfunction
(Chart 2.9), and the command processor cleanup subfunction (Chart 2.12). These subfunctions are called directly by
command processor transients.

Chart 2.1 Command Processor Mainline Control Flow
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SIGN-ON SUBFUNCTION

Sign-on establishes the interface between the display
station operator and the SSP. The following sign-on

processes are shown in Chart 2.2:

1 Do the following and route for remaining control

flow.

« Initialize display station for commands or OCL.

« Initialize display station for acquisition (standby

mode).
« Create job control block (JCB).

« IfIPL is in progress, set time/date.

If requested, create test request task.
Validate password security information.

If library information is specified, update JCB and
build FSB.

If menu information is specified, set up menu
information in JCB and TUB.

If applicable, display the system error display.

If applicable, display the initial screen or attach the
sign-on procedure.

Issue any required messages and put records to
history file.

Subtask
Initialization
(#CPSI)

t

Input Router
(#CPRT)

Command
Processor
Sign-0On
(#CPON)

2 Task Attach
Transient
3 Password
Security
4 Find a
) Library
(#MAFLB)
5 Menu Command
G Processor
(#CCMU)
6 System Error
> Display
(#CPMF)
7 Special Keys
Q) Processor
(Chart 2.9)
8 Cleanup Routine
(Chart 2.13)

Chart 2.2 Sign-On Control Flow
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CONTROL COMMAND PROCESSING
SUBFUNCTION

Control command processing handies commands from
display stations. Control commands do not require
initiator functions for their processing. Charts 2.3.1 and
2.3.2 show the control flow for the control commands.

The chart below is a summary of the restrictions on
control command usage from the various display station
types and modes of operation:

System
Command Display Service

Name Station Subconsole System Console Device

Command Console Command Console
°

ASSIGN
CANCEL
CHANGE
CONSOLE
HELP
HOLD
INFOMSG
JOBQ
MENU
MODE
MSG
OFF
POWER
PRTY
RELEASE
REPLY
RESTART
START
STATUS hd
STATUSF d
STOP
TIME °
VARY

® |Indicates that the command can be used from the display station when it is in the specified mode.

B Indicates that the full function of the command is not available to the given display station type
and mode; for specific command function limitations, refer to the System Reference manual.

$0590292-0
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ASSIGN #iCCAS

CANCEL | 0000 |je————
First Operand

CHANGE Router (#CPRS) Chart 2.3.2

CONSOLE

HELP [ gcHe

First Operand

HOLD r Router (#CPRS) Chart 2.3.2

INFOMSG sssssssssss— #CCID

JoBQ T — #CcJa

MENU #CCMU
MODE #CCOF
Sgpta_sk _ MSG #CCMG
Initialization —~( |~ 7 ey ]
(#CPSI) OFF #CCOF
nput . FTTmTmm=TTTT
Router POWER | _#CCPW
(#CPRT) PRTY #CCPY
RELEASE First Operand Chart 2.3.2
Router (#CPRS)

e
RESTART #CCPT

START P First Operand ﬂ Chart 2.3.2

Router (#CPRS)

STATUS se——————
STATUSF ———————————————————————

STOP > First Operand Chart 2.3.2
Router (#CPRS)

TIME #CCTD

S0590036-2

HEH R

Chart 2.3.1 Control Command Processing Control Flow
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CANCEL  JOBQ — #ccJc

PRT m— | _#ccer

SESSION b

Jav— | gcom
CHANGE JOBQ — 4ecue

JOBS e . .

PRT —(

ID —

COPIES  wemp

FORMS  wmmp #CCGP

PRTY —

SEP -— First

DEFER — Operand
CONSOLE GIVE — ROUter g~ TS

TAKE — (#CPRS) | #_#E:(;‘,(-:? ________
HOLD JOBQ b ___f#iccaH

PRT — | ___#CCHO________
RELEASE JOBQ  wewmp  HCCJH

GUE | __#ccHo
START/ JOBQ w— #ccss
STOP PRT —p [~ #ccps/#ccpp

WORKSTN mmmmpl e T

SYSTEM bl

JOB — #CCRT

SESSION b

SERVICE b

$0590293-3

Chart 2.3.2 First Operand Router Control Flow
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STATUS #CCSS/#CCS2
sesson | [ mUTTTMRTTERROOO
JOBQ — #CCSJ

PRT — [_#_c_c_sF ___________
WRT — _#_C_C_S_Q ___________
WORKSTN semmp | #ccswr/gccsx
USERS bl [ wcesu
SYSTASK b Status Cwcest T
COMM  wmp Mainline [ 4otoc
SUBSYS  memmp L [mcor
SUBSESS  mmmp [#cD2_ ]
MESSAGE  memebl [ #ccse
MSRJE bl #CCRJ

LINE — 4oL
COMCNFIG mmmp (gotcc
APPC —) #RDA
ALERT — “#czoc

Note: Control flow shown for the JOBQ, PRT, WORKSTN, and USERS
parameters also applies to the equivalent parameters used
with the STATUSF command.

S0590363-1

Chart 2.3.3 Status Command Control Flow
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PROCEDURE COMMAND PROCESSING (JOB
INITIATION) SUBFUNCTION

The command processor input router receives control
when the operator enters a procedure, an OCL

statement, or a menu option. The input router starts the

initiator (#CIML) to process the procedure or OCL
entered. If the operator-entered data is a request to
attach to an active multiple requester terminal (MRT)
task, the input router attaches the required work
station(s) to the MRT program and updates the TB to
show the additional work stations.

The following procedure command processes are shown

in Chart 2.4:

1 Attach work station(s) to an active MRT program by
attaching work station TUB(s) to MRT TB.

2 Attach an initiator.

3 If attach of initiator fails, issue error messages.

1
———"> MRT Program
Input Router
(#CPRT)
L Task Attach
Subtask Initialization 2
(- (s
(#CPSI) a
[New Task Started ]
3

Cleanup Routine
(Chart 2.13)

Initiator Mainline

Chart 2.4 Procedure Command Processing Control Flow

2-42
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HIGH-LEVEL AIDS AND TASK-TO-TASK The following processes are shown in Chart 2.5:
COMMUNICATIONS ROUTER SUBFUNCTION

1 Sound the alarm for new console messages and

When a task-to-task communications (TTC) post is look for any pended console display requests.
received, it could indicate one or more different types of

requests. The TTC subtask is attached by the mainline 2 Process any pended cancel job requests.
command processor task to search for these requests by

scanning the DUB chain, scanning the JCB chain, and 3 Start functional subtask for a request.
checking indicator bits in the SCA. When any request is

found, a CFB is built for the request and posted to the 4  Sys Req key and power-on aid requests.
mainline task so functional subtasks can be attached to

perform the processing. Once attached, the TTC subtask 5 Attention key requests.

remains active until no more requests have been found

and no more new posts have been received. 6 Help key (in operator error mode) requests.

7 Work station release requests.

8 Stop system complete.

9 Ready aid.

10 Pended console display requests.
11 Extended character requests.

12 Error recovery aid.

13 MLCA/ELCA controller check.

2-44
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Chart 2.5 High-Level Aids and Task-to-Task Communications Router Control Flow

3| Command Processor
——>1 Mainline
(#CPML)
§|
Command Processor Subtask Sys/Req Key
Scheduler Initialization Chart 2.11
(#CPSC) (#CPSI)
Attn Key
1 Console Light (#CPT2)
ud Manager
(#CMCI)
High-Level Help
Task-to-Task (#WDHH)
Communications 12 ERP Task
—
R‘;J;?C (#SVML) Work Station Release
(#CPTC) (Chart 2.6)
2| Cancel Job Stop System Complete
(#CCCM) (#CCRT)
Ready Aid
‘_2 MLCA/ELCA Recovery (#SVWSR)
(#MLCT)
Console Display
Chart 2.11
11
) EXTN Task
(#GAML)
S0590040-3
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WORK STATION RELEASE SUBFUNCTION 2 Attach the initiator to process the next job step
when a requester is released from an MRT task or

Work station release returns a work station to its when the current job step releases its requester via
previous owner. If the previous owner was a job, work the ATTR OCL statement.

station release attaches the initiator to process the next

job step; if the previous owner was the command 3 Sign off a work station if OFF OCL statement was
processor, work station release reestablishes the processed.

appropriate interface, based on the work station mode.
4 If RESTORE-NO was specified, clear all of the input
The task-to-task communications router (#CPTC) fields on the display.
determines that a release should be done for a work
station. #CPTC then posts the mainline task to create a
new command processor subtask to perform the release.
The following release subfunction processes are shown
in Chart 2.6:

1 Reestablish the command interface at end of job by
displaying the appropriate display:

e Command display
e Standby display

e Help menu

e Status display

¢ Any waiting message(s)

2-46
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Subtask 1
Initialization e e
(#CPSI)

Special Keys
Processor
(Chart 2.9)

Work Station

Task Attach
Transient

Initiator Mainline

Release

CPRL
# ) 3

Sign-Off
Command
Processor
(#CCOF)

Sign-0n
Display
(HCPTS)

Command
Processor I/0
Processor
(Chart 2.10)

Chart 2.6 Work Station Release Control Flow
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INQUIRY MENU OPTION PROCESSOR
SUBFUNCTION

The inquiry menu option processor executes when the
operator interrupts a currently executing program by
pressing the Attn key. When the Attn key is pressed at a
display station where an SRT job is running, the SRT job
is suspended. A new TUB for inquiry is built and put on
the vertical TUB chain in place of the TUB to which the
SRT was attached.

When the Attn key is pressed at a display station that is
attached to an MRT program, the MRT job is informed
that it should not service the TUB. With the exception of
those items listed below, processing for MRT and SRT
inquiries is the same.

2-48

The following inquiry menu option processor processes
are shown in Chart 2.7:

1 Process menu option O: If the current interrupted
job is an SRT, restore the previous user display and
resume the current interrupted job. If the current
interrupted job is an MRT, restore the previous user
display and allow the TUB to be processed.

2 Process menu option 1: Establish command
interface for inquiry.

3 Process menu option 2: If the current interrupted
job is an SRT, perform an option 2 cancel of the
SRT job. If the current interrupted job is an MRT,
release the display station from the MRT job and
continue with additional job steps.

4 Process menu option 3: If the current interrupted
job is an SRT, perform an option 3 cancel of the
SRT job. If the current interrupted job is an MRT,
release the display station from the MRT job and
cancel any remaining job steps.

5 Process menu option 4: Set the inquiry latch in the
JCB and resume the current interrupted job.

6 Process menu option 5: Display session status.

7 Process menu option 6: Display waiting
message(s).

8 Process menu option 7: If the alternate interrupted
job is an SRT, restore the previous user display for
the alternate interrupted job and resume the
alternate interrupted job. If the alternate interrupted
job is an MRT, restore the previous user display for
the alternate interrupted job and allow the TUB to
be processed.

This document contains restricted materials of IBM. LY21-0590-4
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Subtask
Initialization
(#CPSI)

|

Input Router
(##CPRT)

Inquiry

Menu Option
Processor
(#CPIQ)

Status
Session
(#CCSS)

Chart 2.7 Inquiry Menu Option Processor Control Flow

1,2,5,8 Command
] Processor |/0
Processor
(Chart 2.10)
Cancel
34 Command
Processor
(#CCCM)
6 Status
e — Mainline
(#CCSM)
7 Message
— Display
(#CCMX)

This document contains restricted materials of IBM. LY21-0590-4
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MISCELLANEOUS INPUT SUBFUNCTION 2 Help key.

The following input functions are shown in Chart 2.8: 3 Option from SSP help menu.
1 Process the following input: 4 Help for a control command.
e Command keys. 5 Enter key with DUP characters.
e Home key. 6 Enter key without input data from console display.
o Roll keys. 7 Enter key to end help text for sign-on display.
o Test Request key. 8 Console command from IPL in progress display.

e Enter key without data from a status display.

e 1/0 error.

Subtask
Initialization
(#CPSI)
I
 — Special Keys
Processor
(Chart 2.9) Help Key
2 Processor
 E———— (#CPHK)
3
[ Q> Help Menu
:;zl:-ltl :Ir)ocessor Help Control
Input Router 4 Command
{(#CPRT) (#CHLP)
5
Dup Key
Processor
(#CPDK) Console
6 Display
# (#CMCD)
7
Help Page Back
Transient
(HCHPB) Sign-On
8 Display
% (#CPTS)

$0590042-2

Chart 2.8 Miscellaneous Input Control Flow
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SPECIAL KEYS SUBFUNCTION 8 Command keys 5, 6, 12, 23, 24, and the Home key.

The following functions and command keys are shown 9 Command key 8.
in Chart 2.9:
10 Command keys 9, 10, 15, and 16.
1 Put up system displays after a program has released
a display station at end of job, but the OCL 11 Command key 11.
statement specified RESTORE-NO.
12 Roll keys from status display.
2 Display MSG command messages.
13 Roll keys from help text for user menu.
3 Restore console display after second-level text for a
message was displayed at the system console or 14 Roll keys with SSP help active.
subconsole.
15 Roll keys with SSP help text active.
4  Attach sign-on procedure.
16 Enter key or command key 3 from help text for user

5 Display system error display. menu.
Process the following keys: 17 Test Request key.
6 Commandkey 1. 18 Issue error messages for invalid keys.

7 Command keys 3 and 7 from help prompt, help
menu, or user menu.
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1,3 Command Processor
1/0 Processor .
(Chart 2.10) Message Display
2 (#CCMX)
4 Sign-0n Procedure
? atéa;:';) System Error
5 Display
(#CPMF)
6 Inquiry Menu
| — Option Processor Page Back
(#CPI1Q) 5 Processor
(#CHPB)
8 Help Menu
Displayer
. (#CHMD) Help Text
Special Keys 915 Processor
Processor . (#CHHT)
(#CPSP)
10,12 Status Mainline
(#CCSM) Help Output
11 (#CHOP)
13 User Menu Help
—) Text Processor Help Menu Input
(#CCHM) 14 Processor
(#CHIN)
16 Menu Command
— Processor
(#CCMU) Sign-On
17 Processor
. (#CPON)
18 Cleanup
[ Routine
(Chart 2.13)
S0590044-1

Chart 2.9 Special Keys Control Flow
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COMMAND PROCESSOR/WORK STATION DATA
MANAGEMENT (WSDM) INTERFACE
SUBFUNCTION

The command processor/WSDM interface subfunction
processes the requests from command processor
routines for work station 1/0 operations. Callers invoke
the command processor/WSDM interface via the
transfer SVC instruction. The interface consists of two
processing modules: #CPIO is the command processor
work station I/0 processor, and #CHOP is the help
output transient. #CPIO handles save/restore requests
and the displaying of command processor screens, user
menus, and help text for user menus. #CHOP displays
help menus and prompts; it also displays help text for
help menus, prompts, and command processor screens.
Some command processor programs call #CHOP
directly, and others call #CPIO which determines if
#CHOP should be called.

The following command processor/WSDM interface
processes are shown in Chart 2.10:

1 Process caller request by building system parameter
list for WSDM.

2 If help menu or help prompt is displayed, determine
next format to be displayed.

3 Perform work station |/O operations requested by
#CPIO or #CHOP.

Calling Command 1| Command Processor 3 Work Station
i Data Management
Processor Routine [=> Work Station I/0 [r— 9
Processor n
(#CPIO)
2 l
Work Stati
comcommng L] L0 |3 D e
P Routi
rocessor Routine (#CHOP) n

$0590039-2
Chart 2.10 Command Processor |/0-WSDM Interface Control Flow
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CONSOLE DISPLAY SUBFUNCTION

The console display subfunction retrieves messages to
be displayed at a console or subconsole and performs
the necessary operations to show them at the console
display. These messages may have been issued by
using the MSG command or // MSG OCL statement.
They may have also been issued through SYSLOG, I/0

error recovery, or any other function that uses a console

queue element (CQE).

The following console display processes are shown in
Chart 2.11:

1 Determine if a message can be issued and do the
following for each message:

+ Retrieve the message text and place it into a
WSDM buffer.

« Determine which lines to roll off the screen to
make room for the new message.

« Update the console screen image on disk.
2 Roll the screen and display the new messages.

3 Place asterisks next to messages that have been
responded to.

4  Retrieve the text for messages sent via the MSG
command.

5  Turn off the message light if no more messages are
waiting to be displayed.

6 Issue message if some resource is not available.

Calling Command
Processor Routine

Console/Subconsole
Display
(#CMCD)

[@==p| Data Management

> Marker

) Manager

) Manager

Cleanup
| (Chart 2.13)

Work Station

Message Reply

(#CMEJ)

Message File

(#ccma)

Console Light

(#CMCl)

Chart 2.11 Consol Display Control Flow
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SYSTEM REQUEST/ENTER AND POWER-ON AID
SUBFUNCTION

The system request/enter and power-on aid subfunction
controls display station mode switching and the
displaying of the sign-on screen. When the command
processor changes a display station from command
mode to console mode, it saves the user screen, swaps
the TUBs, and restores the console display. The
command mode TUB is placed on the horizontal TUB
chain and the console mode TUB is placed on the
vertical TUB chain. This allows the device controller
(work station IOCH, remote work station support, or
distributed host control facility) to process the console
mode TUB. When the display station is switched back to
command mode, the TUBs are swapped back and the
user screen is restored.

The following system request/enter and power-on aid
processes are shown in Chart 2.12:

1 Display sign-on screen.

2 Save/Restore command mode screen and stop
outstanding invites.

3 Rebuild console screen.

4 Issue error message if system request not allowed
at display.

5 If swapping from command mode to console mode,
display outstanding messages for the console.

Subtask Initialization
(#CPSI)

System Request
and Power-0On
Processor
(#/CPT3)

Sign-0On Display
(#CPTS)

Command Processor

1/0 Processor
(Chart 2.10)

Command Processor
1/0 Processor
(Chart 2.10)

Console Command
(#CCCO)

High-Level Help
Aid Processor
(#WDHH)

Console Display
(#CMCD)

Chart 2.12 System Request/Enter and Power-On Aid Control Flow
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COMMAND PROCESSOR CLEANUP SUBFUNCTION

Command processor cleanup provides miscellaneous
command-processing-terminating activity and screen
control for the other command processor transient

modules.

The following command processor cleanup processes

are shown in Chart 2.13:

1 Route for the following:

2 Retrieve messages by message identification code
(MIC), or retrieve messages from main storage and

display to specified display station.

3 Log input and/or messages to the history file.

4 Display message.

5 If active, refresh status screen and invite input in

console or subconsole mode.

6 Display system console and subconsole messages (in

console or subconsole modes).

Calling Command
Processor Routine

Cleanup Command
Processor
(#CMCU)

Message Retrieve

History File Put

Work Station
Data Management

Status Mainline
(#CCSM)

4—2“
h—sb
4
—)>
n—-—sv
H

Chart 2.13 Command Processor Cleanup Control Flow

Console/Subconsole
Display
(Chart 2.11)
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1/0 ERROR RECOVERY SUBFUNCTION

1/0 error recovery issues error messages, recognizes
operator responses, and handles exception conditions.
The error task and command processor subtasks serve
as the interface between /O error recovery (main
storage) and the error recovery procedures in control
and main storage. The following 1/O error recovery
processes, executed under the error task, are shown in
Chart 2.14:

1 Route error message.
2  Perform printer error recovery.

3 Perform work station error recovery.

2-58

4  Perform error recovery for disk, diskette, tape, or
MICR.

5 Handle work station configuration errors at IPL time.
6 Perform error recovery for MLCA/ELCA.

7  Purge error messages and turn off message waiting
light.

8 Handle message response.
The command processor or error task initiates 1/0O error

recovery when it is posted with an error event type by a
control storage routine.
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Error Task
Mainline
(#SVML)

123 §

Error
Recovery
Router
Transient
(#SVERP)

[ EEEEEEEEEEE——>

1.8

Control Storage

Build Error
Message Routine
Routine
(#SVWER)

1,58

History File Put

Dual Message
Routing
(#CLMSW)

N E

C & SM Alert
Task

1,5,8@

Command Processor
Task

(#CPML)

for Console SYSLOG

I 1
1 I
. 4'8| | Device !
: Dependent :
: ERP Routines 1
. !
L _____1
5
5 Display Station G
(G Error Router
(#SVESP)
4,6,7
>
6 MLCA/ELCA
<¢=mp. Controller Recovery
(#MLCT)
7
Console Management
e
(#fCMCI)
2,3,8
=
Remote Work Station
2 Support Task
——>

Command Processor
Task

(#CPML)

for Work Station
Device in Error

Chart 2.14 1/0 Error Recovery Control Flow
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DISPLAY STATION ERROR RECOVERY 5 Subsequent command reject of command processor

SUBFUNCTION 170 operation.
For display station error recovery, the processing is done 6 Subsequent command reject of user program |/0
under a command processor subtask as shown in Chart operation.
2.15:
7 Ready after command reject of command processor

1 Route error message. 1/0 operation (#SVWSR transfers to #SVRD).
2 Handle message response. 8 Ready after command reject of user program 1/0

operation.

3 Route for recovery from the following display station
errors: 9 Retry previously unprocessed error.

4  First command reject.

Command Processor 1,2 History File Put
Subtask Initialization  Ge——
(#CPSI) a
or
Work Station .
Data Management Build Error 1,2 Dual Message
Message Routine | e— Routing Routine
(#SVWER) (#CLMSW)
1,2,3,4
1,2 1,2
. . C & SM Alert Task
Display Station 1,2 U
Error Router Command Processor
(#SVESP) (always) Task Mainline for
Console SYSLOG
(#CPML) Command Reject
Ready Routine
3.4 ;
 mm—— (#SVRD
Display Station # )
Error Recovery
(#SVWSR) 4|
5,6 . .
. b Display Station
User Program 6.8 \l;\::;klj;?\gogment Error Recovery
es————)>
(ready call) 9 8 for Device
[r— Not Ready
(#SVNRY)
Command Reject 9 8
Ready Routine —
(#SVRD)

$0590461-0
Chart 2.15 Display Station Error Recovery Control Flow
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INITIATOR COMMAND INTERFACE SUBFUNCTION 2 Set up command parameters and route the

command.
The initiator command interface allows system programs
to issue control commands as if the commands were 3 Process command.
OCL statements. The interface transients, #CPIN and
#CPOC, build a parameter list, then pass control to the 4 Return the results to the caller.
input router (#CPRT). The following initiator command
interface processes are shown in Chart 2.16:
1 Establish an interface between the initiator and the
command processor.
Initiator OCL Command Processor
Verb Processor Scheduler PN Command Processor
(#CPSC) Mainline
(#CPML)
| '
>
I (7
Subtask
Initialization
(#CPSI)
OCL Interface to
Command Processor,
Running Under 2
User’s Task OCLC 3
CPIN omman
# ) f’ Interface for 4
- Command Processor
(#CPOC)
2 [
Input Router
(#CPRT)
| i k|
Input Job Queue Help Control Menu Command
Routine Command Processor
(#CCJQ) (#CHLP) (#CCMU)

Power Routine
(#CCPW)

Message Routine
(#CCMG)

Vary Routine
(#CCVA)

S05900489-2

Chart 2.16 Initiator Command Interface Control Flow

Section 2: Command Processing Function 2-61
This document contains restricted materials of IBM. LY21-0590-4
©Copyright IBM Corp. 1983, 1984, 1985, 1986



SYSTEM FILE INITIALIZATION FILE SUBFUNCTION
This subfunction performs the initialization for system
files required at IPL. The subfunction is started when
the IPL Command Processor Mainline (#MSSC) receives
a post indicating that #IPLPROC has completed.

The following processes are shown in Chart 2.17:

1 Initialize spool file.

2 Initialize job queue file.

3 Initialize message file.

4 Initialize extended character file.

1 Spool File 2 Job Queue File 3 Message File
) Initialization ﬂ Initialization ) Initialization
(#MSSP) (#MSJQ) (#MSMG)
Subtask
Initialization
(#CPSI)
4 EXTN Character
= File Initialization
(#XDXFD)
S0590444-0

Chart 2.17 System File Initialization Control Flow
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Job Start Function

The job start function contains all SSP programming
required to start a job, except the command processor.
It includes the following subfunctions:

« Initiator Chart 3.1

« Allocate
— Normal allocate Chart 3.2.1
— Special allocate Chart 3.2.2
— Deallocate Chart 3.2.3
— Data communications allocate Chart 3.2.4.n

« Open Chart 3.3.1

INITIATOR SUBFUNCTION

The initiator subfunction performs two main functions:

« OCL statement processing

« Program initialization

The OCL processor portion of the initiator reads,
diagnoses, and interprets operational control language
(OCL) statements supported by the system. The
program initialization portion performs the steps required
to load and pass control to the program specified on the

LOAD OCL statement.

The initiator can be lodded by any of four programming
functions:

« Command processor, when starting a new job

« Job step termination, when starting a new job step

« Release, when returning to a procedure from a
multiple requester terminal (MRT) program or a

released program

« Initiator procedure start setup, when evoking a
startup procedure

2-64

The following table shows the locations of key data
areas involved in the initiator subfunction:

Dump

Address

(in Hex) Contents

1000 Mainline module

3000 Initiator work area

3800 Overflow initiator work area

4000 Procedure parameter save area (PPSA)
4800 SYSIN work area

5000 Active procedure table

The following initiator functions are shown in Chart 3.1:

1 Perform preliminary syntax checking of the
statement and, if necessary, encode the parameters.
Place the encoded parameters in the initiator work
area (IWA), which is in task work space (TWS), for
later use by the statement processor modules. If
errors are detected, pass control to the initiator error
handler; otherwise, route control to the appropriate
verb processing module for each statement.

2 Check the statement for valid parameters and build
or modify the appropriate data area (Data Area
Modified(M) or Built(B)) for use by the system in
processing the job.

3 Read the next statement. If not a RUN statement,
pass control to verb processing module or initiator
error handler, as before.

4 Issue error message based on message

identification code (MIC) passed by verb processing
module.

5 Issue error message based on MIC passed by
initiator mainline.
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6 Process RUN statement by performing the following 7 If errors are detected, pass control to the initiator
program initialization processes: error handler; otherwise, load and pass control to
the supervisor task attach transient.
« If the requested program is one of the program
products requiring source, allocate and open the 8 Load and pass control to the requested program.
$SOURCE and $WORK work files. Also read
the source statements and place them in the
$SOURCE file.

« Enqueue required disk files, based on
parameters in file statements, and acquire all
required work stations.

Procedure 1] Data Area
Start Module Modified (M)
Setup OCL Verb Called or Built (B)
Command // ABEND #CIMa JCB(M)
Processor // ALLOCATE #CIAD JCB(M)
// ATTR #CIAM JCB(M) <ep—p
Release 2 | // COMM #CIM3 CSB(B)
// COMPILE #CIM3 CIB(B)
Step // DATE #CIM3 JCB(M)
Termination // DEALLOC #CIAD JCB(M)
// DEBUG #CIM4 JCB(M)
// EVOKE #CIEP JCB(B)
// FILE (disk) #CIFL F1(M or B) ﬁ
1 and FSB(B)
// FILE (diskette) #CITD F1(B) and FSB(B) Source
3 2 Distributed
@mp| // FILE (tape) #CITD F1(B) and FSB(B) Data
// FORMS #CIM2 JCB(M)
// IMAGE #CIM2 PST(M) gg’;‘fjmem
// INCLUDE #CILD JCB(M) Initiator
// INCLUDE (MRT) #CIAM JCB(B) Support
// INFOMSG #CIM1 JCB(M) Processing
// JoBQ #CIM1 --
// LIBRARY #CIMO JCB(M), FSB(B), 4]
Initiator and F1(M or B)
Mainline // LOAD #CILD JCB(M)
#HCIML) // LOCAL #CIMO LDA(M)
// LOG #CIM1 JCB(M)
// MEMBER #CIMO JCB(M)
// MENU #CIM1 -
// MSG #CIM1 --
// NOHALT #CIM1 JCB(M)
// OFF #CIM1 TUB(M) and JCB(M)
// POWER #CIM1 --
// PRINTER #CIPW PSB(B) .
. (continued)
(continued) (continued) /—\J
L~ /———N\‘__/J

$0590144-1

Chart 3.1 (Part 1 of 2) Initiator Control Flow
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(/—\_/

continued)

Initiator
Mainline
(#CIML)

d

RUN
Statement

Processor
(#CIRN)

(continued) M
// PROMPT #CIEP --
// REGION #CIM2 (JCB(M)
// RESERVE #CIM2 FSB(B) and F1(B)
// SESSION #CIM3 SSB(B)
// SYSLIST #CIMO JCB(M)
// SWITCH #CIMO JCB(M)
// VARY #CIM1 -
// WAIT #CiM4 --
// WORKSTN #CIPW WSB(B)
]

Initiator

Error

Handler

(#CIER)

Supervisor Task
Attach Transient

Chart 3.1 (Part 2 of 2) Initiator Control Flow
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Requested
User
Program

(continued)

Source
Distributed
Data
Management
(SDDM)
Initiator
Support
Processing

S0590145-1
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ALLOCATE SUBFUNCTION

The following normal allocate processes are shown in

Chart 3.2.1:

The allocate subfunction controls the ownership of
system devices and disk space for user (nonprivileged) 1
or SSP (privileged) programs. It consists of four parts:

« Normal allocate: Allocates disk space and devices

« Special allocate: Allocates disk files, disk space, and
printers

« Deallocate: Deallocates disk files, disk space, and
devices

« Privileged communications allocate: Allocates
communications lines for BSC and SDLC tasks

2

Allocate Region Map
The following table shows the locations of key data
areas involved in the allocate subfunction:

Dump

Address (in

Hex) Contents

1000 Mainline module

3800 Allocate work area

4000 Format-5 buffer

5000 Parameter list

6000 DTF 3
Normal Allocate
Normal allocate controls the ownership of devices and
disk space for the user program. Normal allocate is the
only allocate function that can be called by a
nonprivileged user; user programs call allocate via a
transfer SVC instruction with XR2 pointing to a chain of
one or more DTFs. Normal allocate processes as logical
transients.
Normal allocate is also called by privileged SSP 5

programs to acquire ownership of system devices such
as the diskette drive, the tape drive(s), and the 1255
MCR.
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Do the following mainline functions:
o Acquire necessary task work space (TWS).

« Set indicators for other DTF processing
required.

e Perform central router and mainline function for
the processing of each applicable DTF on the

chain.

« When processing for all allocation modules is
completed, delete TWS and return to caller.

Perform the following disk file processing:

« If resource security is active, call security to
check for user authorization.

« Allocate old files for input operations.

« Reset old-files-for-output attributes as
required.

« Set attributes for new files according to FILE
statement parameters and DTF.

« If requested file is remote, route control to
source distributed data management allocate.

Perform the following for diskette files:

« Verify file format, check for file expiration, and
check for file date differentiation.

« Display applicable errors to user via SYSLOG.
Do the following for BSC files:

« Acquire line and load necessary control storage
communications programming.

« Call task attach to attach BSC interrupt handler.
Do the following for 12565 MCR files:
e Acquire 1255.

« Load necessary control storage MCR
programming.
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Special Allocate

Special allocate allows privileged SSP programs to
perform initiator and allocate functions without
user-specified OCL. The special allocate subfunction is
evoked by a transfer SVC instruction with XR2 pointing
to the special allocate parameter list; it processes only
one request per call.

The privileged user has the option of processing errors,
or allowing allocate to process them. If allocate does
not process the errors, they are passed to the caller as
MICs in the parameter list return code field. Special
allocate processes as a logical transient.

The following special allocate processes are shown in
Chart 3.2.2:

1 Do the following initiator and first-stage allocate
functions:

« Acquire necessary task work space (TWS).
« Get request from parameter list.

« Ensure special allocate request is for printer file
or disk file only.

¢« Perform central router and mainline functions
for other required special allocate modules.

« If requested file is remote, route control to
source distributed data management allocate.

« When all special allocate modules complete
processing, delete TWS and return to caller.

2 Check for file existence when required.

3 Process multiple index files. Call VTOC access to
get multiple index family from the VTOC.

4 Perform the following disk file processing:

« If resource security is active, call security to
check for user authorization.

« Allocate old files for input operations.

« Reset old-files-for-output attributes as
required.
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« Set attributes for new files according to
parameter list and DTF.

« If requested file is remote, route control to
source distributed data management allocate.

5 Do the following for new disk file allocation:
« Calculate the required blocks.
« If request is for an S or J file and reserve area
is available, get space from reserve area;

otherwise, use system format-5 free space
table to claim space.

6 Perform the following disk file processing for each

output disk file being allocated:
« Calculate file capacity in number of records.

« Format files for file recovery on resident disk
files Update or add a VTOC entry for each
resident disk file.

« Establish disk sector addresses (index and data
areas for indexed files).

7 Do the following for printer DTFs:

« Find or build the PSB and IOB. If possible,
acquire the requested printer.

« |If spooling is active for the printer, set up print
file for print spooling.

o If request is for remote printer that is not
available, call RWS vary on to check for printer
condition.

o If printer file is direct and if printer type
verification is requested, verify IGC printer type
(IGC, IGC18, or IGC24).

« |If printer file is direct, call image verify to
confirm image, forms number, CPI, LPI,
Ideographic CPI {IGCPI), and Ideographic shift
in, shift out (SOSI).

8 Prepare data to be issued to SYSLOG (or for the
return code to be set in the parameter list) for errors
detected in any of the allocate modules.

Note: Although control flow is not shown, all allocate
modules can call #CAMG directly.
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Privileged User
Program via Transfer
SVC Instruction

4

Special
Allocate
(#CAS1)

Chart 3.2.2 Special Allocate Control Flow
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(#CAMI) Resource Security
k1
New and Old ———— Chec
emmep|  Disk File o
Allocate |
(#CAM2) Source Distributed
Data Management
(SDDM) Processing
5
New File n
Space Acquire
New/Load-to-0ld (#%AH) a
6 File Capacity
Calculation 2empte\\/NorkO
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Processor
7 Printer G a
> Allocate
(#CAPT) TR Image
Verify
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b Message SYSLOG
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2-71




Deallocate

Deallocate allows a privileged SSP program to perform
termination functions on disk files, printer files, and the
tape or diskette drive without going through end-of-job
processing. Privileged SSP programs call deallocate via
a transfer SVC instruction with XR2 pointing to a special
disk allocate parameter list, a special printer allocate
parameter list, or a diskette, tape, MCR, or printer DTF.
Deallocate processes only one request per call and
processes as logical transients.

Privileged SSP programs have the option of processing
errors, or allowing deallocate to process them. If
deallocate does not process the errors, they are passed
to the caller as MICs in the parameter list return code
field.
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The following deallocate processes are shown in Chart
3.23:

1 Do the following:
« Acquire necessary task work space (TWS).
« Initialize for deallocate.
¢ Check for valid deallocate call.
« Route for required processing.

« After all deallocate processing is complete,
return to caller.

2 If resource security is active, ensure proper user
authorization for deleting or changing a disk file.

3 If request is for remote file, perform distributed data
management file deallocate.

4 |f required, check for duplicate keys and perform file
sort.

5 Test for file existence and perform latest date
checking.

6 If multiple index file, deallocate it.

7 Perform deallocate function on printer files, diskette
drive, 1255 MCR, and tape drive.

8 Free file space.
9 Prepare data to be issued to SYSLOG (or for the
return code to be set in the parameter list) for errors

detected in any of the allocate modules.

Note: Although control flow is not shown, all deallocate
modules can call #CAMG directly.
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Privileged User
Program via Transfer
SVC Instruction

i

Deallocate
(#CAD1)

2
)

Resource Security
Check 1

o 3
—r

Source Distributed
Data Management
(SDDM) Processing

Index File Processor
(#CAMI)

_4 Keysort
5
—
6 Deallocate Multiple
¢

Disk VTOC
Access

7
>

Deallocate File
Space Processor
(#CAD3)

Deallocate Device
Processor
(#CAD2)

8
<)

9
G

Allocate Message
Processor
(#CAMG)

|

Chart 3.2.3 Deallocate Control Flow
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Data Communications Allocate The following user program data communications

allocate processes are shown in Chart 3.2.4.1:
Data communications allocate processes line allocate

requests by doing the following, as required: 1  For each communications DTF in the chain, perform,

or route for, the following:
« Acquire communications line

« Find or build a CSB for the line and acquire

« Load control storage microcode (resource enqueue) the line.

« Build communications specification block (CSB) « Load the appropriate communications
microcode if not already loaded, and update the

«  Build error recovery block (MLCA/ELCA only) device allocate table.

Data communications allocate is invoked by both « If MLCA/ELCA, find or create an ERB.

privileged SSP programs and by user programs. When a

privileged SSP program invokes allocate, XR2 points to « Mark DTF and CSB as allocated.

the parameter list; when a user program invokes

allocate, XR2 points to a chain of DTFs containing at 2 Attach data communications task.

least one data communications DTF.
3 Issue required messages.

1 BSC Allocate 2 System Task
PN (HCABC) e Attach
U'ser Program PEEN Allocate Mainline
via Transfer (#CAML)
SVC Instruction
3 Allocate Message SYSLOG
) Processor )
(#CAMG) a

$0590149-0
Chart 3.2.4.1 Data Communications Allocate Control Flow
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The following privileged SSP program data
communications allocate /deallocate processes are

shown in Chart 3.2.4.2:

1 If SDLC parameter list, perform or route for the

following:

« Find or build a CSB for the line and acquire

(resource enqueue) the line.

Load the appropriate data communications
microcode (if not already loaded) and update
the device allocate table.

If MLCA/ELCA, find or create an ERB.

Update the CSB and parameter list to show

Perform or route for deallocate requests:

If there are no other line users, dequeue and
free CSB and release (resource dequeue) the
communications line.

If there are no other users of the control
storage microcode, unload the microcode and

update the device allocate table.

If MLCA/ELCA, and this is the last user of the
ERB, dequeue and free ERB.

Update parameter list to show successful
completion.

Return any error messages required in the

allocate status. caller's parameter list.

2 If BSC or asynchronous parameter list, perform or
route for the following:

« Find or build a CSB for the line and acquire
(resource enqueue) the line.

» Load the appropriate communications
microcode (if not already loaded) and update
the device allocate table.

« If MLCA/ELCA, find or create an ERB.

« Attach the appropriate data communications
data management task.

» Update the CSB and parameter list to show
allocate status.

1,3 SDLC Line
le=mp| Allocate/Deallocate

(#CARW) System Task
Attach
Privileged SSP
Program via BSC/Asynchronous G n
Transfer SVC 23| Line
Instruction — Allocate/Deallocate
(#CABC) Allocate Message G SYSLOG
Processor
(#CAMG) a

$0590160-1
Chart 3.2.4.2 Data Communications Special Allocate Control Flow
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OPEN SUBFUNCTION

The open subfunction prepares for the transfer of data
to and from files and devices allocated to a program by:

« Initializing all necessary file DTF fields

« Assigning buffers, control blocks, and any required
I10Bs

« Preparing for 1/0 operations to/from data files and
devices

Common open is contained within the first disk open
transient and the printer open transient. Open consists
of two common open transients and the following
device-oriented open transients:

« Disk open

«  Work station open

« Diskette open

o  Printer open

« BSC open

« Tape open

The calling program invokes open with a transfer SVC
instruction and XR2 pointing to the first DTF on the DTF
chain. The control storage SVC processor loads the first
common open transient (#DD10P).

The following open processes are shown in Chart 3.3.1:

1  Perform the following:

« Check all DTFs on the forward chain for valid
device codes.

« Check that all DTFs to be opened have been
allocated.

« If errors found, issue messages through
SYSLOG.
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« If no disk DTFs are on the chain, call other
device opens.

« Perform diagnostic checking for all disk DTFs
and issue any required messages through
SYSLOG.

« |If a privileged program requests it, perform disk
pseudo open by moving the following
information from format 1 to the DTF:

— Record length
— Block length
— File type

« Complete processing for any sectorized data
management access method (ZPAM) DTFs and
route control to #DD20P for other disk DTF
processing.

Perform the following on disk (other than ZPAM)
DTFs:

« Verify format 1, then copy format-1 data to
DTF and FAB.

« Calculate file space needed for physical buffers
and disk data management required control
blocks.

« Determine if location for file space is within
program (privileged programs only), appended
to program, or in TWS.

« Map to file space.

« Format file space and set up SQS data areas
for disk data management.

« Call keysort or quicksort if required.

« |If DTF is for a remote file, call distributed data
management open.

« If indexed file or multiple index file (and file is
not remote), call #DD3OP.
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Process disk DTF open requests from a remote

system for local files or from a local user for remote
files.

Perform the following indexed-file-DTF open
functions:

« Set up high key data areas required for indexed
files.

« Set up storage index for primary portion of file
index.

Open any diskette DTFs on the forward chain.

Perform the following work station DTF open
functions:

« Validate device type and build format index area
(offsets from load member disk address) for
format load members for the following:

— Keyboard DTFs.

— Console DTFs.

— CRT DTFs.

— Work station DTFs.

« Pass control to printer data management open.
Place all DTFs that are on the forward chain on the
JCB backward chain, then process any printer DTFs
on the forward chain:

« Check for valid entries in the user DTF.

« Initialize fields in the user DTF.

« Check that an IOB was assigned by allocate;
initialize the 10B fields.

« Send initial SCS (printer prepare character
string) commands to the printer.

This document contains restricted materials of IBM. LY21-0590-4
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10

11

Process any BSC DTFs on the forward chain, then
return control to printer data management open.

Execute job with opened DTFs.
Open all tape DTFs:

« Build tape 10B.

« Set up physical buffer.

e Load appropriate tape data management
module.

Issue any required error messages.
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Calling Program
via Transfer
SVC Instruction

]

Disk Open
Phase 1
(#DD10P)

|

Disk Open
Phase 2
(#DD20OP)

|

Disk Open
Phase 3
(#DD3OP)

Quicksort
(#DDD5)

Keysort

Chart 3.3.1 Open Control Flow
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10
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Open ——
(#WDOPN)

|
11‘ 11l

| 7

SYSLOG

Printer Data
Management Open
(#DPOP)

11

Source Distributed
Data Management
(SDDM) Processing

This document contains restricted materials of IBM. LY21-0590-4

R -

:}

BSC File
Open
(#BSOB)

S0590151-1

©Copyright IBM Corp. 1983, 1984, 1985, 1986



Job Execution Function @1

The job execution function consists of common data
handling subfunctions that are used by application
programs and/or privileged SSP programs. It includes
the following subfunctions:

Data management processing Chart 4.0
Disk data management Chart 4.1.1
processing

Diskette data management Chart 4.2.1
Printer data management Chart 4.3.1
Work station data Chart 4.4.0
management

Print spooling Chart 4.5.0
Sector data management Chart 4.6

to disk

Keysort Chart 4.7
Tape data management Chart 4.8
1255 MCR data management Chart 4.9
OFFICE/36 support Chart 4.10.0
Distributed data Chart 4.11.0
management (DDM)

Query data management (QDM)  Chart 4.12.1
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DATA MANAGEMENT PROCESSING
SUBFUNCTIONS

SSP data management subfunctions provide an
SVC/DTF interface to calling programs, and common
error detection/recovery for user files. The disk, printer,
and work station data management subfunctions are
invoked via the fast transfer SVC instruction; front-end
code in each of these subfunctions determines if the
request can be responded to immediately or if it must
be delayed due to processing requirement.

The data management for each device ensures that the
DTF is open and then checks the DTF device code to
determine the type of data management requested.
Chart 4.0 shows the overview control flow for the data
management subfunctions.

The following preliminary data management processes
are shown in Chart 4.0:

1  Check fast transfer request to determine if 1/0 or
other time-consuming operation is required to
process request.

2 If requested data is in a buffer, if the requested
operation requires minimal time, or if DTF is not
open, fast exit to caller with completion code.

3 If detail processing is required, fast exit to process
request and return to caller with completion code.

4  Process data management service requested in
user's DTF.

5 Perform detail data management service requested.

6 Perform detail OFFICE/36 support service
requested.

7 Perform detail distributed data management service
requested.

8 Perform detail query processing requested.

Note: The return to user is not necessarily from the
detail operation processor. In some cases, the
applicable data management router receives control back
and then passes control and the completion code back
to the caller.
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Disk Data Management

Disk data management performs all main storage disk
file processing. It consists of a resident portion that is
loaded by main storage IPL and a set of system
transients.

Disk data management provides support for the
processing of the four System/36 disk file types:
« Sequential: Records are in the order that they
were originally entered.

« Indexed: Records are in any order, with
access by an index that contains a
key or physical location entry for
each record.

« Direct: Records are ordered by a
programming algorithm (usually

based on a field value in the record).

« Multiple
Indexed:

Records are in any order, with
access by a conventional
indexed-file index that contains a
key or physical location entry for
each record.

Disk data management provides support for the
processing of the following user requests:

o Get

« Update
« Delete

« Add

* Release
2-82

Disk Data Management Region Map

The disk data management mainline module (#DDDM)
resides in the fixed nucleus. Disk data management
data areas can reside in one of two places, dependent
on the size of the application program region.

If the user program region is large enough, DTFs and
logical buffers reside where they were compiled in the
user’s program. The physical buffers are appended to
the end of the user’s program.

If the application program region is too small, the disk
data management data areas reside in TWS at the
locations shown in the following table:

Address

(in Hex) Contents
2000 DTFs

3000 Logical buffer
4800 Physical buffers

Generally, callers prepare for a call to disk data
management by doing the following:

e Set up DTF (done by allocate, using FILE
statement).

« Set up file access block (FAB), file buffer block
(FBB), and disk buffer block (DBB) (done by open).

« For a put, place data in logical buffer; for a get, set
up applicable record pointer in DTF.

« Set op code and file attributes in DTF and point
XR2 at DTF.

« Issue fast transfer SVC instruction.
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The following disk data management processes are
shown in Chart 4.1.1:

Examine request and determine if it can be
processed immediately or if it must be delayed.

« If request can be processed immediately, move
data to or from caller; then return to caller via
fast exit SVC instruction.

« If request requires delayed processing, go to
mainline processing via fast exit SVC
instruction.

« If request is for a remote file, route control to
distributed data management get/put
processing.

Process get/put request for remote file.

Do the following mainline processing:

« Verify that file is open and that access method
is not sectorized data management access
method (ZPAM).

« If necessary, map to file 1/0 area.

« Route to appropriate operation handler, based
on request.

« |If request was terminated because record was
locked, retry.

« Return completion code to caller, based on
completion code received from operation

handler.

Do disk 1/0 operations:

Process fix-end-of-data request:

« Verify that file is allocated exclusively, that file
is sequential, that no indexes are defined, and
that processing includes a delete.

« Reset last record address (in FAB) to current
cursor plus 1, and reformat remainder of file to
zeros.

Process set beginning-of-file (BOF)/end-of-file

(EOF) request by resetting cursor state position (in

FAB) to BOF or EOF.

Process exception condition:

« Initialization of variables for selection
expression.

« Abnormal termination.

« Implicit update/delete read.

« File extension initialization.

« Keysort.

If operator selected SYSLOG option 2 in response
to an error, return to caller; otherwise, return

condition to #DDDM.

Process index entry insert request for each index to
be updated:

« Ensure that buffer is large enough for
in-storage insert or sort.

« If buffer is not large enough, determine exact
point of insert, and determine whether an
in-storage insert or sort is possible.

o Get
« If the buffer is not large enough, scan the index
« Update for a gap. If a gap is found, determine whether
an in-storage insert or sort is possible.
« Delete
« If an in-storage insert is possible, perform it;
« Add otherwise, shift overflow by 1 sector, starting at
insert point and insert new entry.
« Update the index control block (XCB) queue.
2-84
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9 Perform record selection based on selection 10 Process release request; unlock record by turning
expression passed by caller (SCOPY or other utility): off lock bit in record queue block (RQB).

o Check record against token in string with
nested do-until loops; continue do-until loops
until true, error, or end-of-file condition is
detected.

+ Return condition to #DDDM.

User Program via
Fast Transfer SVC
Instruction with 4 Charts 4.1.2
XR2 mmp DTF through 4.1.5
Distributed
Disk Data Data Disk Data Management
Management Management Exception Processing
Mainline (Chart (#DDDA4)
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| ; ]2 Routine i
! Debl9ckmg f— ; | Toufine :
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:’ _____________ I N D DO T R [ |
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1 |
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! ! 8 e
| i Abnormal Termination 1|
1 1 .
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Chart 4.1.1 Disk Data Management Control Flow
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Disk Data Management Get Request Processing

Disk data management get request processing proceeds
in the following general sequence:

« If get by key, move key (pointed to by DTF) into
index buffer.

« Insert scan op code and SSS@ into 10B.

+« Move index buffer address from file buffer block
(FBB) into IOB and point XR1 at I0B.

« Call control storage disk 10S to scan sectors and
return the sector containing the requested key;
move the RRN to the work area.

« If non-indexed-random get, move RRN from DTF
to work area; if unkeyed sequential get, move RRN

from FAB to work area.

« Convert work area RRN to SSS@ and insert read
op code and SSS@ into 10B.

« Call control storage disk 10S to perform get.

The following disk data management get-request
processes are shown in Chart 4.1.2:

1 Do the following:
« Check for request validity.
« Route for keyed or unkeyed get.
« Update cursor in FAB.
« Dequeue the file via format 1.
« Return DTF with completion code.
2 Perform unkeyed get:
« If shared file, enqueue file via format 1.
« Determine RRN of requested record.
« Route to get record routine.

« If requested record has been deleted or if
record does not match a selection expression,

read next record or terminate, based on request

type.
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Perform get:

« |If operation and file sharing level require it,
enqueue record.

« If record is locked, return to mainline for retry.

« If record is already in disk data management
data area, move it to user’s record buffer;
otherwise, call control storage disk 10S to read
sector(s) containing record from disk to disk
data management data area.

« Copy record from disk data management data
area to user’'s record buffer.

Perform keyed get:
« If shared file, enqueue data space via format 1.

« If next record is specified, determine prime and
overflow entries relative to current key. The
lesser of the two becomes the new current key.
If no entry is found, terminate.

« If previous record is specified, determine prime
and overflow entries relative to current key. The
greater of the two becomes the new current
key. If no is entry found, terminate.

« If first is specified, start at beginning of index;
if last is specified, start at end of index.

« If get by key equal, high/equal, or high is
specified, scan index for lowest key
higher/equal to requested key. If no entry
found, terminate.

« Determine RRN of requested record.

« Route to get record routine.

« If requested record has been deleted or if
record does not match a selection expression,
read next/previous record or terminate, based

on request type.

« If limits were set and the record does not
satisfy them, abnormally terminate the request.
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Disk Data Management Update Request Processing . If index requires unique keysl check for

duplicates.
A get on the requested record must be performed

before the update can be done. The requested record is . Move/write record.
contained in the user’s buffer.
« For each alternative index that required
The following disk data management update-request updating, read the entry corresponding to the
processes are shown in Chart 4.1.3: updated record. Delete the old entry and add a
new entry to each index.
1 Do the following:

« Dequeue data space via format 1.
« Check FAB to ensure update is allowed.

Return DTF with completion code.
« If file is delete-capable, check that first byte of

record is not hex FF. 2 Move/write record:
« If shared file, enqueue data space via format 1. « Move record from user buffer to physical
buffer.

« Compare old key to new key.

« Call control storage disk 10S to write modified
« If key modification has been performed, ensure record to disk.

that index allows it.

TS Disk Data Management
| Router | (#DCDM)
' Routine |
L :
1 I

TS TTTTTTTTTTTTTTTS
1 | 21 . |

Update Record 1 Move/Write i Control Storage
1 |
' Routine e . " Record Routine Fomsssssses-- !
D o | L | ! DisklOS 1

$0590130-0
Chart 4.1.3 Disk Data Management Update Control Flow
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Disk Data Management Delete Request Processing
A get operation on the requested record must be
performed before the delete can be done. The

requested record is contained in the user’s buffer.

The following disk data management delete-request
processes are shown in Chart 4.1.4:

1 Do the following:

« Check FAB to ensure that delete is allowed and
that file is delete-capable.

« If shared file, enqueue data space via format 1.

« Mark record in physical buffer as deleted by
filling record bytes with hex FF.

« If keyed, place hex 00 in key and hex FF in
RRN.

« Call control storage disk 10S to write record to
disk.

« For each alternative index defined over the file,
read the entry corresponding to the deleted
record. Mark the entry as deleted and call
control storage disk I0S to write it back to disk.

« Dequeue data space via format 1.

« Return DTF with completion code.

ettt T : Disk Data Management
! Router ! (#DDDM)
! Routine |
oo )
1 I
T T T T T TTTTTTT
1 1
1 1
: Delete Record !
: Routine :—
| 1
] ]

Control Storage

- - - - - - -

Chart 4.1.4 Disk Data Management Delete Control Flow
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Disk Data Management Add Request Processing

Disk data management add request processing proceeds
in the following general sequence:

« Move logical buffer to physical buffer.

« Determine if buffer must be written to disk by
checking if buffer full condition or file sharing is
applicable.

« If buffer must be written to disk, move physical
buffer address from file buffer block (FBB) into 10B
and point XR1 at 10B.

« Call control storage disk 10S to write buffer to disk.

o On return, get new key from user and add to or
alter index buffer.

The following disk data management add request
processes are shown in Chart 4.1.5:

1 Do the following:

« If file is delete-capable, ensure that first byte of
record is not hex FF.

« If shared file, enqueue file via format 1.

« Route to subroutine to check indexes for invalid
duplicate keys.

« If add (RRN) is specified:

— Verify (using FAB) that the operation
includes add (RRN).

— Verify that file is delete-capable or new
direct file.

— Read the specified record into the physical
buffer.

— If the file is delete-capable and record slot
does contain a record, abnormally
terminate; otherwise, move record from
user’s buffer to physical buffer, and call
control storage disk 10S to write it to disk.
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« If add (EOD) is specified:
— Verify (using FAB) that the operation
includes add (EOD).
— Verify that file is not a direct file.
— Add record to end of file.

« If the last operation was an add (EOD) and
output is deferred, move record from user’s
buffer to physical buffer without reading disk.

« If the last operation was not an add (EOD) or
output is not deferred, read disk and move
record space into physical buffer.

« For each index defined over the data space, add
a new entry for the added record. Depending
on sharing level, file attributes, and processing
requested:

— Mark format 1 to indicate file sort required.
— Add key to end of overflow area or insert
it, to preserve sequence.

« Dequeue data space via format 1.
« Return DTF with completion code.
Check each index defined over the data space. If
duplicate keys are not allowed, ensure that added
key is unique. If duplicate key found, abnormally

terminate.

Insert key in index overflow area.
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DISKETTE DATA MANAGEMENT

Diskette data management is loaded by diskette open.
It processes three file types:

« Basic data exchange files

« l-exchange files

« System files

Basic data exchange files are created by the System/36
$BICR utility, the System/36 $MAINT utility with
BASIC-YES specified, or are copied by the System/36
$DUPRD utility. 1-exchange files are created by the
System/36 $BICR utility, or copied by the System/36
$DUPRD utility. System files are created by the
System/36 $COPY or $MAINT utility or copied by the
System /36 $DUPRD utility.

Diskette data management can process in either record
mode or sector mode. The following record mode data
management access types support the file types listed
above:

« Put basic record (PBR)

« Get basic record (GBR)

« Add basic record (ABR)

e  Put I-record (PIR)

« Get I-record (GIR)

e Add I-record (AIR)

o  Put system record (PSR)

« Get system record (GSR)

« Add system record (ASR)

Sector mode data management provides users with the
capability of moving considerable amounts of data to or
from diskette. It uses a single input/output buffer that is
filled by a single read operation, or is written to disk
with a single write operation. Data management is
loaded by diskette open.
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The following diskette data management processes are
shown in Chart 4.2.1:

1 Perform diskette data management services:
« Initialize for user request.
« Check for end of data.

« For move mode, block or deblock records
between work buffer and 1/0 buffer.

« For locate mode, point DTF to location in I/0
buffer containing requested input data or to
location in 1/0 buffer where output data is to
be placed.

» Read or write |/0 buffer.

+ Issue SVCs for diskette 10S.

« Restore pointers and data areas.

« If end-of-volume processing is required, start
it; otherwise, set DTF completion code and
return to user.

2 Process end of volume:
« If required, rewrite data set label.

« If required, set continuation indicator.

« If required, issue message (via SYSLOG ) to
operator.

3 I required, read/write diskette VTOC.
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PRINTER DATA MANAGEMENT

Printer data management prepares and moves all print
requests from user programs, and most print requests
from system programs. (Some system programs use
sYsLIST ) If spooling is active, printer data
management prepares all print requests and routes the
data to the spool file. Calling programs put the data into
a logical buffer, insert skip and space values into the
DTF, point XR2 at the DTF, then call the printer data
management spool intercept router via the fast transfer
SVC instruction.

The printer data management spool intercept router
(#SPRT) is a nucleus resident program; all other printer
data management modules are translated transients.

Printer data management processes for nonspooled
requests are shown in Chart 4.3.1; printer data
management processes for spooled requests are shown
in Chart 4.3.2.

Printer Data Management Region Map
The following table shows the locations of key data

areas involved in the printer data management
subfunction:

Dump

Address

{in Hex) Contents

0800 Nucleus

1000 Printer data management (#DPDM)

1800 Spool intercept (#SPINT)

2000 Printer DTF (mapped to when printer
data management processes
transparent-mode records and
nonspooled requests)

3000 Logical buffer (mapped to when printer
data management processes transparent
mode records)

4000 Spool intercept buffer
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The active work block (address contained in a queue
header) contains pointers to the printer DTF, the printer
10B, the logical buffer and the physical buffer.

The following printer data management processes for a
nonspooled request are shown in Chart 4.3.1:

1 Do the following:
« Set normal completion code in DTF.
« Move skip/space information from DTF to 10B.
« Set up physical buffer in SQS:
— Move logical buffer to physical buffer.
— Move data string length to 10B.
—  Set print indication in I0B control byte.
2 Unless a transparent-mode record or a get printer

status request, prepare print buffer and check for
EXTN characters.

3 Point XR1 at the IOB and call printer data
management via the fast exit SVC instruction.

4  Check for the following:
« Data includes EXTN characters.
«  Print request is for local printer.
«  Print request is for remote printer.

5 If EXTN characters are in print request, convert
them to RAM addresses.

6 If intelligent printer data stream (IPDS) printer, call
intelligent printer facility (IPF).

7 If local print request, execute it.

8 If remote work station request, route request to
remote printer.

9 Return DTF with completion code.
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The following printer data management processes for a
spooled request, other than transparent-mode records
and get printer status requests, are shown in Chart
43.2

1 Do the following:

+ Set normal completion code in DTF.

« Move skip/space information from DTF to |0B.

« Move logical buffer to physical buffer.

2  Prepare print buffer and check for EXTN characters.

3 Move physical buffer to spool intercept buffer.

Note: If possible, the spool intercept buffer is
appended to the user program; if not, it is built in
Sas.

If intercept buffer is full, call printer data
management via the fast exit SVC instruction;
otherwise, return to caller via the fast exit SVC

instruction.

4 Pass control to spool intercept to write buffer to
disk.

5 Perform required disk operations.

6 Return DTF with completion code.

1
)
Printer Data
Management Spool
Intercept Router

Calling Program (#SPRT)

via Fast Transfer
SVC Instruction

Chart 4.3.2 Spool Printer Data Management Control Flow
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INTELLIGENT PRINTER FACILITY The following IPF processes are shown in Chart 4.3.3:

The intelligent printer facility (IPF) is a data stream 1 Copy the input data to the input buffer.
transformation routine and resource management
routine for printers that support the intelligent printer 2  Translate input data to IPDS and place it in the
data stream (IPDS). outside buffer.
IPF accepts SNA character string (SCS) commands, 3 If requested, retrieve graphics data from the
document control architecture-level 2 (DCA-L2) graphics object file.
commands, or IPDS commands as input. The output
from IPF is always on IPDS data stream. 4 |If this is the end of a page, send the print data:
Functions that normally interface with printers such as « If the printer is locally attached, print data on
printer data management, syslist, and the spool writer the appropriate local printer.
will call IPF if the printer is an IPDS device. IPF will
perform the data stream transformation and interface « If the printer is remotely attached, send the
with the printer. The input to IPF is a printer IOB pointed print data to the appropriate remote printer.
to by XR1.

5 Return.

IPF Region Map:

0800 Nucleus

1000 IPF (#DPIP)

3800 Input buffers and work areas
3C00 Output buffer

1.2 |
4 Control Storage
Calling Program IPF Tt |
(#DPIP) ! !
] 1
\ Work Station/ |
a t ! Printer '
! 1OCH |
Remote Work Station E i
n | DR !
3 _____________
Disk 10S |
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Chart 4.3.3 Intelligent Printer Facility Processes Control Flow
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WORK STATION DATA MANAGEMENT

Work station data management (WSDM) runs as a
subroutine under the user task and controls all 1/0
requests to display stations, including the routing of
requests for SSP-ICF. User program requests to
WSDM are passed via the fast transfer SVC instruction
with XR2 pointing to the user's DTF; system (privileged)
program requests are passed with XR2 pointing to a
48-byte work station parameter list (WSPL) in real
storage. The WSDM router first checks to ensure that
the user's DTF is opened; if it is not opened, WSDM
fast exits back to the user with a completion code
indicating the DTF is not opened. If the DTF is opened,
the WSDM router fast exits to the appropriate module
to handle the request.

WSDM converts any DTF request received to a work
station parameter list (WSPL), assigns space in SQS,
places the WSPL in the assigned SQS, then points XR2
at the WSPL.

For formatted output requests, WSDM merges the
user’s data with the SFGR-created screen format and
writes the data to the display screen. For input
requests, WSDM takes data entered at the display
station and places it in the user’'s buffer. The WSDM
router, #DWDM, resides in the main storage nucleus
and calls translated routines to perform most detail
operations.
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Many work station data management processes are
dependent on the work station being in certain states at
the time the processes are performed. The following
definitions explain these states.

ACQUIRE/ATTACH/OWN: Each work station is always
attached to, or owned by, a system or user
task. This attachment is indicated by a field
in the work station’s TUB. All work stations
are owned by the command processor until
they are acquired by a user task or a system
task.

INVITE: If the system is to receive input from the

display station keyboard, it must issue an

invite to the display station. When a display
station is invited, the keyboard is unlocked
and the invite bit in the display station TUB
is set on. Control storage work station

IOCH posts work station data management

when input is received from the keyboard.

The invite can be <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>