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PREFACE 

TRADEMARKS 

The MVS/Extended Architecture System logic library is intended 
for people who debug or modify the MVS control program. It 
describes the logic of most MVS control program functions that 
are performed after master scheduler initialization completes. 
For detailed information about the MVS control program prior to 
this point, refer to MVS/Extended Architecture System 
Initialization logic. For general information about the MVS 
control program and the relationships among the components that 
make up the MVS control program, refer to the MVS/Extended 
Architecture Overview. To obtain the names of publications that 
describe some of the components not in the System logic library, 
refer to the section Corequisite Reading in the Master Preface 
in MVS/Extended Architecture System logic library: Master Index. 

The following are trademarks of International Business Machines 
Corporation. 

• MVS/DFP(TM) 
• MVS/XA(TM) 

HOW THE LIBRARY IS ORGANIZED 

SET OF BOOKS 

The System logic library consists of a set of books. Two of the 
books provide information that is relevant to the entire set of 
books: 

1. The MVS/Extended Architecture System logic library: Master 
~ ~ontains the master preface master index for the other 
books 1n the set. 

2. The MVS/Extended Architecture System logic library: Module 
Descriptions contains module descriptions for all of the 
modules in the components documented in the System logic 
Library. 

Each of the other books (referred to as component books) in the 
set contains its own table of contents and index, and describes 
the logic of one of the components in the MVS control program. 
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Most component books contain information about one component in 
the MVS control program. However, some component books (such as 
System Logic Library: Initiator/Terminator) contain more than 
one component if the components are closely related, frequently 
referenced at the same time, and not so large that they require 
a book of their own. 

A three or four character mnemonic is associated with each 
component book and is used in all diagram and page numbers in 
that book. For example, the mnemonic ASM is associated with the 
book MVS/Extended Architecture System Logic Library: Auxiliary 
Storage Management. All diagrams in this book are identified as 
Diagram ASM-n. and all pages as ASM-n. where n represents the 
specific diagram or page number. Whenever possible, the 
existing component acronym is used as the mnemonic for the 
component book. The Table of Book Titles in the Master Preface 
in MVS/Extended Architecture System Logic Library: Master Index 
lists the book titles, the components included in each book (if 
a book contains more than one component), the mnemonics for the 
books. and the order number for each book. 

HOW TO USE THE LIBRARY 

To help you use .this library efficiently, the following topics 
cover 

• How to find information using book titles and the master 
index 

• What types of information are provided for each component 
• How to obtain further information about other books in the 

System Logic Library 

FINDING INFORMATION USING THE BOOK TITLES 

As you become familiar with the book titles, MVS component names 
and mnemonics, and the book contents, you will be able to use 
the System Logic Library as you would an encyclopedia and go 
directly to the book that you need. We recommend that you group 
the books in alphabetical order for easy reference, or, if you 
are familiar with MVS, that you group the books by related 
functions. 

The Table of Book Titles in the Master Preface in MVS/Extended 
Architecture System Logic Library: Master Index contains a list 
of book titles and mnemonics. It provides a quick reference to 
al~ the books, and their corresponding components, in the System 
Logic Library. 

FINDING INFORMATION USING THE MASTER INDEX 

If you are not sure which book contains the information you are 
looking for, you can locate the book and the page on which the 
information appears by using the master index in System Logic 
Library: Master Index. For the component books, the page number 
in an index entry consists of the mnemonic for the component and 
the page number. 

For example: 

ASM-12 

iv MVS/XA SLL: Sched Restart 

refers to MVS/Extended Architecture System Logic 
Library: Auxiliary Storage Management. page ASM-12. 
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INFORMATION PROVIDED FOR MOST COMPONENTS 

FURTHER INFORMATION 

The following information is provided for most of the components 
described in the System Logic Library. 

1. An introduction that summarizes the component's function 

2. Control block overview figures that show significant fields 
and the chaining structure of the component's control blocks 

3. Process flow figures that show control flow between the 
component's object modules 

4. Module information that describes the functional 
organization of a program. This information can be in the 
form of: 

• Method-of-Operation diagrams and extended descriptions. 

• Automatically-generated prose. The automated module 
information is generated from the module prologue and 
the code itself. It consists of three parts: module 
description, module operation summary, and diagnostic 
aids. 

S. Module descriptions that describe the operation of the 
modules (the module descriptions are contained in System 
Logic Library: Module Descriptions) 

Some component books also include diagnostic techniques 
information following the Introduction. 

For more information about the System Logic Library. including 
the order numbers of the books in the System logic library, see 
the Master Preface in MVS/Extended Architecture System logic 
library: Master Index. 

lY28-174S-1 ee) Copyright IBM Corp. 1987,1989 Preface v 



"Restricted Materials 0" IBM" 
Licensed Materials - Property 0" IBM 

CONTENTS 

Scheduler Restart SCR-I 

Introduction SCR-3 
Restrictions SCR-3 
DSDR Processing SCR-4 
The Job Journal SCR-4 
Journal Routines SCR-S 

Control Block Overview SCR-7 

Process Flow SCR-II 

Method of Operation SCR-13 
IEFXBSOI - Writing Blocks to the Job Journal SCR-18 
IEFXBSOI - Journal for Restarted Jobs SCR-22 
IEFXB601 - Job Journal to SWA Merging SCR-24 
IEFXB601 - Step Continue Processing SCR-26 
IEFXB601 - System Restart Processing SCR-28 
IEFXB601 - Automatic Checkpoint Restart SCR-30 
IEFXB601 - Automatic Step Restart SCR-32 
IEFXB601 - Merge Cleanup SCR-34 
IEFXB601 - Updating the Virtual Addresses in SWA SCR-36 
IEFXB601 - Journal Merge Reading SCR-38 
IEFXB601 - Journal Merge Error Processing SCR-40 
IEFXB602 - Move Mode Restart Interface Processing SCR-42 
IEFXB604 - Building Step Header Record for Job Journal SCR-44 
IEFXB611 - Locate Mode Restart Interface Processing SCR-48 
IEFRPREP - Preparing an Abended Job Step for Restart SCR-SO 
IEFRCSTP - Restart Codes Statement Processor SCR-S4 
IEFXBDYS - Restart Dynamic SlOT Processing Routine SCR-70 
IEFXBGDG - Checkpoint Restart GDGNT Processing SCR-77 
IEFXBRDC - Restart Read Checkpoint Dataset Routine SCR-81 
IEFXBSWA - Checkpoint Restart SWA Manager SCR-88 
IEFXBSJX - Restart SIOT/JFCB and Extension SCR-94 
IEFXBUSJ - Restart Unmatched SIOT/JFCB processing SCR-IIO 
IEFXB609 - Checkpoint Restart Dataset Descriptor SCR-118 

Index I-I 
.~ 

LY28-174S-1 (c) Copyright IBM Corp. 1987,1989 Contents vii 



viii MVS/XA SLLI Sched Restart 

"Restricted Materials of IBM" 
Licensed Materials - Property of IBM 

LY28-174S-1 (c) Copyright IBM Corp. 1987,1989 



"Restricted Materials of IBM" 
Licensed Materials - property of IBM 

FIGURES 

1. Scheduler Restart Control Block Overview SCR-8 
2. Scheduler Restart Process Flow SCR-ll 
3. Key to HIPO Diagrams SCR-13 
4. Key to Logic Diagrams SCR-IS 

LY28-174S-1 (c) Copyright IBM Corp. 1987,1989 Figures ix 



"Restricted Materials of IBMII 
Licensed Materials - Property of IBM 

SUMMARY OF AMENDMENTS 

summary of Amendments 
for LY28-1745-1 
for MVs/system Product Version 2 Release 2.3 

This major reV1S10n contains changes to support MVS/System 
Product Version 2 Release 2. 

Changes to this publication include: 

• MVS/Extended Architecture Data Facility Product (MVS/XA DFP) 
Version 3 Release 1.0, which introduces the storage 
management subsystem (SMS). SMS provides new function for 
data and storage management. 

• Update module IEFXB609. 

• The addition of several new checkpoint restrictions. 

• The addition of the new modules to the process flow. 

• The addition of six new modules (in logic tool format) . 

IEFXBSJX 
IEFXBDYS 
IEFXBGDG 
IEFXBUSJ 
IEFXBRDC 
IEFXBSWA 

• The Preface has been updated to include the new title for 
the MVS/XA System Logic Library: Master Index and the 
deletion of the index from MVS/XA System Logic Library: 
Module Descriptions. 

• Minor editorial changes. 

Summary of Amendments 
for LY28-1745-0 
for MVS/system Product Version 2 Release 2.0 

Scheduler Restart is now the name used for this component. It 
had been called Checkpoint/Restart. 

This publication is new for MVS System Product Version 2 Release 
2.0. It contains information that was reorganized from the 
Checkpoint/Restart section in MVS/XA System Logic Library Volume 
J, LY28-1214, which applies to MVS/System Product Version 2 
Release 1.7. 

This publication contains changes to support MVS/System Product 
Version 2 Release 2.0. The changes include: 

• Updates to modules IEFXB602 and IEFRPREP. 

• Addition of information for new module IEFRCSTP. 

• Minor technical and editorial changes throughout the 
publication. 
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INTRODUCTION 

RESTRICTIONS 

• 

The job scheduler restart facility consists of routines that 
collect job-related information and process this information in 
the event of a job or system failure. This information is 
recorded either at programmer-designated checkpoints or whenever 
SWA-contained control blocks that are critical to a job's 
processing are updated. This permits termination of active jobs 
in the event of a system failure. It also allows the restarting 
of a job step from the beginning, its most recent checkpoint if 
automatic restart is requested, or from a programmer-designated 
checkpoint if deferred restart is requested. 

You can use checkpoints with the following restrictions: 

• A routine that is restricted from issuing SVCs (for example, 
a routine executing in SRB, disabled, or cross memory mode) 
is also restricted from establishing checkpoints because 
programmer-designated checkpoints require the use of the 
checkpoint SVC. 

• An exit routine other than the end-of-volume exit routine 
cannot request a checkpoint. 

• A routine invoked by a program call (PC) cannot request 
checkpoints because the system environment might be 
different at the time of the restart from what it was at the 
time of the checkpoint. This could lead to unpredictable 
results on the return linkage (PT). 

• A routine with a PCLINK STACK request outstanding cannot 
establish a checkpoint. 

• Routines that use both PC/AUTH and scheduler restart 
facilities must reestablish their PC/AUTH environment at 
restart. In addition, they must not use any PC/AUTH data 
(for example, a PC number) that was obtained prior to ~he 
restart. 

• Subsystems that use the TCB subsystem affinity service 
cannot issue checkpoints. This is because the subsystem 
affinity table (SSAT) index values might change from one 
system initialization to another. 

• Permanent dynamically concatenated JCL defined DDs will not 
be properly resolved on a restart. The result is a missing 
DD statement. 

• The use of permanently concatenated dynamically allocated 
datasets with automatic checkpoint restart may produce 
incorrect results. 

• Dynamically concatenated DDs may invalidate unit affinity 
requests to the DDs being concatenated. 

For additional information concerning the restrictions on the 
use of checkpoints, see MVS/Extended Architecture 
Checkpoint/Restart. 
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Data set descriptor record (DSDR) processing routines use data 
from a checkpoint data set to update the control blocks in the 
scheduler work area (SWA). A CHKPT macro instruction results in 
the issuing of a checkpoint SVC to save information in the 
checkpoint data set. Scheduler restart routines use this 
information when a job restarts at the designated checkpoint. 
The information required by the scheduler is saved in the DSDR. 

The job journal. a logical sequential data set residing on 
JES2's or JES3's direct access spool volume. provides backup 
direct access storage for the scheduler work area. It contains 
copies of SWA control blocks that are critical to the restart 
processing of a job. Each job has its own job journal. which is 
a temporary data set that exists for the life of the job. For 
each job. the initial entry to the job journal is a job header 
record (JHR). A step header record (SHR) is written to the job 
journal just prior to the job step allocation processing for 
each step. At the completion of allocation processing, the 
critical SWA control blocks for the job step are written to the 
job journal. 

As SWA is updated during the processing of each job step, a copy 
of each critical control block for the step is written to the 
job journal. Thus. an audit trail of the necessary control 
blocks for each job is maintained to provide for the 
reconstruction of the SWA for the following forms of restart: 

• Automatic checkpoint restart 
• Automatic step restart 
• System restart 
• Continue restart 

To support multiple subsequent restarts, all critical blocks for 
all steps up to the failing steps are rewritten to the job 
journal. 

Job-processing routines write the following critical SWA control 
blocks to the job journal: 

• Job control table (JCT) 
• Job control table extension (JCTX) 
• Step control table (SCT) 
• Step input/output table (SlOT) 
• Job file control block (JFCB) 
• Job file control block extension for 3800 printer (JFCBE) 
• Job file control block extension (JFCBX) 
• Passed data set information block (PDIB) 
• Generation data group name table (GDGNT) 
• Account control table (ACT) 
• Volume unload table (VUT) 
• Virtual data set control block (VDSCB) 
• Data set page control table header (DSPCT) 
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JOURNAL ROUTINES 

The journal write routine is responsible for maintaining the job 
journal. The journal write routine determines which control 
blocks are necessary for restart and writes those blocks to the 
job journal. As critical blocks are altered during the 
processing of a job step (for example, due to an open, scratch, 
close, checkpoint, or dynamic allocation procedure) the journal 
write routine writes the updated blocks to the journal. 

The SWA resides in virtual (pageable) storage and contains the 
control blocks used by the scheduler during job processing. 
When initiator routines perform termination processing at job 
step failure time, they free the SWA. If a failing job step is 
authorized for automatic restart, the SWA must be reconstructed 
using the information preserved in the job journal. The SWA 
contents are unrecoverable in the event of a system failure. 
For this situation, restart routines use the information 
preserved in the job journal to reconstruct the SWA in order to 
perform termination processing for all active jobs that are 
eligible for restart. 

For system and automatic restart processing, the journal merge 
routine reconstructs the SWA so it appears as foilowsl 

• When used for automatic checkpoint restart, the SWA contains 
the control blocks in effect as of the last time they were 
journalled. Dynamically allocated SlOTS that were present 
at the checkpoint are not present if they were unallocated 
after the checkpoint. 

• When a system failure occurs, the SWA contains the control 
blocks in effect at the point of failure. If a system 
failure occurs during job step termination processing, the 
job is re-enqueued for step-continue processing if there are 
any additional steps in the job. 

• When used for step-continue processing, the SWA contains the 
control blocks necessary to permit a restart at the next job 
step. 

• For automatic step restarts, the SWA contains the control 
blocks necessary to start at the beginning of the failing 
step. 
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CONTROL BLOCK OVERVIEW 

Figure I on page SCR-8 shows an overview of the following 
control blocks for scheduler restart. 

Act'anym 

ACT 
CVT 
EPA 
GDG 
JCT 
JCTX 
JFCB 
JFCBE 
JFCBX 
JSCB 
LCT 
MEL 
PDI 
QMPA 
SCT 
SlOT 
SWA 
SWB 
TCB 
VAT 
VATX 
VUT 

Cantt'al Black Name 

Accounting control table 
Communications vector table 
External parameter area 
Generation data group 
Job control table 
Job control table extension 
Job file control block 
Job file control block extension for 3800 
Job file control block extension 
Job step control block 
Linkage control table 
Merge entrance list 
Passed data set information 
Queue manager parameter area 
Step control table 
Step input/output table 
Scheduler work area 
Scheduler work block 
Task control block 
Virtual address table 
Virtual address table extension 
Volume unload table 
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Figure 1 (Part 1 of 2), Scheduler Restart Control Block Overview 
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(For automatic checkpoint restart) 
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Figure 1 (Part 2 of 2). Scheduler Restart Control Block Overview 
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PROCESS FLO\., 
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Figure 2 (Part 1 of 2). Scheduler Restart Process Flow 
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Figure 2 (Part 2 of 2). Scheduler Restart Process Flow 
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METHOD OF OPERATION 

This section uses diagrams and text to describe the functions 
performed during scheduler restart processing. There are two 
types of diagram formats: HIPO and prologue. 

HIPO diagrams are arranged in an input-processing-output format. 
The left side of the diagram contains data that serves as input 
to the processing steps in the center of the diagram, and the 
right side contains the data that is output from the processing 
steps. Each processing step is numbered; the number corresponds 
to an amplified explanation of the step in the "Extended 
Description" box. The object module name and labels in the 
extended description point to the code that performs the 
function. 

The following figure shows the symbols used in HIPO diagrams. 
The relative size and the order of fields in control block 
illustrations do not always represent the actual size and format 
of the control block . 

.. 

--~ 

t 

Figure 3. 

Primary processing -- indicates major functional flow. 

Secondary processing -- indicates functional flow 
within a diagram. 

Data movement, modification. or use. 

Data reference -- indicates the testing or reading 
of a data area to determine the 
course of subsequent processing. 

Pointer - indicates that a data area contains the 
address of another data area. 

Indirect pointer -- indicates intermediate pointers 
have been omitted. 

Connector -- indicates that a diagram is 
continued on the next page. 

Key to HIPO Diagrams 

Note: Brief scheduler restart module descriptions appear in 
MVS/Extended Architecture System Logic Library: Module 
Descriptions, which contains module descriptions for all the 
MVS/Extended Architecture components described in the System 
Logic Library. 
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The prologue format diagrams contain detailed information that 
is broken down into four different headings. The four headings 
and the topics they document are: 

Module Description, which includes: 

• Descriptive name 
• Function (of the entire module) 
• Entry point names, which includes: 

Purpose (of the entry point) 
Linkage 
Callers 
Input 
Output 
Exit normal 
Exit error, if any 

• External references, which includes: 
Routines 
Data areas, if any 
Control blocks 

• Tables 
• Serialization 

Module Operation, which includes: 

• Operation, which explains how the module performs its 
function. 

• Recovery operation, which explains how the module 
performs any recovery. 

Diagnostic aids, which provide information useful for 
debugging program problems; this includes: 

• Entry point names 
• Messages 
• Abend codes 
• Wait state codes 
• Return codes for each entry point. Within each entry 

point, return codes might be further categorized by 
exit-normal and exit-error. 

• Entry register contents for each entry point 
• Exit register contents for each entry point 

Logic Diagram, which illustrates the processing of the 
module, the input it uses, the output it produces, and the 
flow of control. 

Note: All modules in the prolog format are grouped in 
alphabetic order following the HIPOs. The following figure 
illustrates the graphic symbols and format used in the 
prolog format diagrams. 
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LOGICKEY - Key to the Logic Diagrams 

Callers 

C:> LOGICKEY 

SPQA J----------> 
ISPQAADQE SPQAEDQEI ) 

SPQE 

SPQENEXT SPQESPQA 

TCB 

TCBPKF 

This paragraph describes what this module 
does. The same text appears under the 
FUNCTION heading on the Module Description 
page. 

I!!] Numbered steps describe the 
processing at a high level. 

A. Lettered steps describe the processing 
at a lower level. 

~ Input and output fields. 

The control block acronym or data area name 
appears above the input and output boxes. 
and the field names appear within the 
boxes. A dotted arrow means the data -is 
referenced. a solid arrow means the data is 
modified. 

External call graphic 
passing the parameter, TROB. 

/L.....:..l, 
'r--1/ ITRFBR 

TROB 

I 041 Internal call graphic (at 
the step indicated) passing 
twa parameters. 
/~'r---------------------~ 
'r--1/ SUBROUTN: 12 

EFMSG1. TFHAPMSG 

EAECB r----------> I 051 
LIE_A_E_RI_MHT ________ ~I-: ) 

Macro instruction graphic 
with these keywords, 
parameters, and options. 

ASCB 

CVT 
r-I -----,I-l CVTBRET . 

TaB 

TOBAASCB 

POST 

(EAERIMWT, RCO) ASCB(TOBAASCB->ASCB) 
ERRETI CVTBRET ) 

Internal branch to the label 
and step indicated. 

t>BRLABEL: 08 

STEP 01 

, ,SPQE 
[1 / 

SPQENEXT 
SPQESPQA 
SPQETCB 
SPQEKEY 
SPQESHR 
SPQEOHN 

~ ,SPQA 
/ 

SPQAFADQ 
SPQALAOQ 
SPQAFEDQ 
SPQALEDQ 

Figure 4. Key to the Logic Diagrams (Part 1 of 2) 
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LOGICKEV - Key to the Logic Diagrams 

l!!] SVC graphic. 
r-----------------~~ 

~> loal 
BRLABEL 

Callers 

<,----> I SVC TSOTEST J 
~---------------_,r 

step 06 branches here. A 
program call (PC) graphic 
shows an exit. 

~)I~---------p-C--------~J 

~> [!!] Secondary entry paint. 

r---------------, SECONDEP This paragraph describes the function of 
PARAMETERS 

TROB THIS LINE 
MAXLlNES ETPBOPTS 

L-__ ....I' this entry point. Four parameters I to the 
'-----, I left) are passed an input. 

TTE DOILABEL ~ This is the beginning of an 

L ______ ..... I------------> iterative DO group. 
TTEMBZ1 

. A. Iterate graphic of the DO 
instruction to the specified step 
number. 

10 

8. Leave graphic of the DO instruction ---t--, 
to the specified step number. 1i 

Et> 
SUBROUTN 

[!!] External return !ilraPhic,' to 
the calling rout1ne. 

1121 This is an internal 
.=.I subroutine. 

This paragraph describes the function 
of this subroutine. 

~ Internal return ~raphic, to 
a step within th1S module. 

, / 

, I 

Figure 4. Key to the Logic Diagrams (Part 2 of 2) 

STEP 07 
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Writing Blocks to the lob lountal (IEFXBSO I ) (llarl 1 of 4 ) 

• Initiator (lEFSD162). 
• SWA manager (lEFOB551 or IEFOB5561. 
• Step header create (lEFXB6041. 
• Direct write (lDDWIJRNllvia IEFXB500 interface routinel. 
• Scheduler JCL facility 

JSCBJNL 

Rl . 
JNLPARM 

JNLPPTRX 

1 Determine if the Job iounal can be written 
(updeted). Unable to write .••••••••• ~ caller 

, Writing possible. 

2 Determine which routine called for the Journal 
write routine. 

A consideration of the calling routine datvrmines 
which stap will be executed. The following list 
associates a symbol with each calling routine. 

The symbol •• in turn. are essociated with the 
processing·steps thet are required to respond to 
Ihe indicated calling routine. 

Calling R outina Symbol 

SWA Write Routine ·A 
(lEFOB5511 

SWA Write/Locale Routine B 
(lEFOB5561 

Inillator (Allocation) D 
IIEFSD162) 

Direct Write C 
IIDDWIJRNI 

SJF Update SWB E 
(lEFSJUPDI 

SJF Delete SWB E 
(lEFSJDELI 

r­.... n 
CD 
:::J en 
CD 
Q. = 
3:i:: Dlen 
rtrt 
CD.., .., .... 
... ·n 
DIrt 
.... CD 
enQ. 

13 
DI 

'art 
..,CD 
0.., 
'U .... 
CDDI 
.., .... 
rten 
'<0 
0-11 
-II 

H 
HIX' 
"'3: 
3: = 



r­
oo( 
N 
00 
I ..... ..... 
~ 
UI 
I ..... 

..... 
n 
~ 

(") 
o 
"0 
'< ., 
~. 

10 
::T 
r+-
1-1 
till 
3: 

n 
o ., 
lJ 

..... 
\0 
00 ..... 

3: 
II) 
r+­
::T 
o 
a. 
o 
-h 

o 
"0 
II) 

OJ 
r+-.... 
o 
::J 

Writing Blocks to the Job Journal (IEFXB501) (Put 2 or 4) 

Extended D_lptlon Module 

This routh,e writes (updetes' critical control block. to 
the job journal for restart or termination preparation 
processing. 

1 Flags IJSCBJNLN, JSCBJNLF, and JSCBJNLE'ln 
the JSCB field JSCBJNL indicata if a journal over­

ride condition exists, if a Job Journal exilts, or if an error 
exists on the journal (from a previous 'write' situation'. 

2 The first field, JNLPCALL, of the parameter lI.t at 
JNLPARM contains the Indicator tested at this point. 

Tha second word of the journal parameter list contains the 
value Indicated below: 

Calling 
Routine 
SWAWrite 
SWA Write/Locate 

Initiator 
Direct Write 
(of non-S~A 
blocks) 

SJF Update 
and SJF 
Delete 

V.'ue 
QMPA address 
External Parameter 
Area (EPA) chain address 
linkage Control Table 
(LCT' address 
Block address 
Un this case, the third word 
contains the 10 and length of 
the block.' 

Pointer to SWB 
chain address 
or block address 

IEFXB501 

label 

IEFXB501 

r- = .... ;:Q 
nCD 
CD en 
:::Jrt 
en., 
CD .... 
c.n 

rt 
3CD 
~c. 
CD3 
""Jill 
...·rt 
III CD ... ., 
en ... • III 
I ... 

en 
'U 
""JO 
O-h 
'U 
CDH .,W 
rt3 
'< = 
o 
-t, 

H 
W 
3 



~ Writing Blocks to tbe Job Journal (IEFXBSOl) (Pall 30(4) 
~ 
I 

N 
c 

:3 
<: 
CJ) 

"­
X 
J> 

CJ) 
r­
r-

r-
-< 
N 
00 
I ..... 

-....I 
z:. 
\11 
I ..... 

.... 
(") ..... 
n 
o 
~ , .... 
10 
';j 
t+ 

M 
tJI 
:3 

n 
o , 
" 

..... 
\0 
00 
\0 

Input Process 

JNLPARM QMPA Symbol 

I OJJPI A 
QMSJNL-

EPA A,B 

JNLPARM 

lo-B C 

C 
JNLPARM 

QRBN C 

A,B, 
C,O,E 

A,B, 
C,O,E 

Step 

3 Check for the Journal all 
indicator. 
• If yes 

4 Determine if the block(s) 
are critical for restart. 

5 Determine if the block to 
be written is valid. 

Step S 

StepS 

Output 

Non·SWA 
prefix 

RBN 

Invalid block 
_____ ... Step 9 

Block virtual 

6 Build the prefix for the 
block Isimilar to the prefix 
for the SWA blocksl. 

7 Check the relative block 
number (RBN). 

• If the first time for this 
block,assign a RBN. 

8 Writa all the valid block(s) 
to tha job journal. 

9 If a Journalling error 
occurs, issue the message 
and stop journalling. If an 
Invalid block is present, set 
the return code • 

address 

Block Block 
10 length 

JNLPARM 

===::=======~ I :t- New RBN 
if needed 

EJ Job lou .. " 

JSCB 

••• ~ Caller 

I JSCBJJSB 
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Writing Blocks to the Job Journal (IEFXBSOl) (Part 4 of 4) 

Extended Ollicription Module 

3 SWA Write (and Move): 

If this indicator IOMSJNL) is on. the routine journals the 
control block regardless of the job state (see step 41. Only 
the terminator modules use this indicator. 

4 The journal-write module contains a list of all 
critical control blocks for the four main job states: 

• Interpreter state 
• Allocation state 
• Problem program execution state 
• Termination state 
This list (or template) also indicates critical non-SWA 
Idirect write) control blocks (e_g_. step header record. 
V 10 data sats such as data set page control table header 
and VIO data set control block). 

The 10 of each block that is scheduled to be journalled is 
found in the SWA prefix for the block. The 10 Is matched 
with the list in the template for the particular job Slate 
involved. to determine if the block is critical for restart. 

The format of the EPA appears below: 
For SWA locate' 

t Block to be written or read 

t SWA virtual address 31 Block 10 

Length of block written or read 

o or t next EPA 

For SWA move: 

t Buffer to which bloh is read 
or from which block is written 

t SWA virtual address from which block ~ 
is read or to which block is written J 

For SWA assign: 
SWA virtual address 
Ifronl SWA manager) 

o 

Block ID 

o 

IEFXB501 

4 

I 

4 

4 

4 

4 

Labe' 

SWAWRT 

SWAWRT 
SWAWRTL 

Extended Oncription Module Labe' 

5 Diffler Write: 

The parameter list contains the block 10_ This '0 is ORTWRT 
matched against the template as in step 4. 

6 The routine builds the prefix before it journals the 
block. 

7 For the first journalling of the block. the RBN (in the 
fourth word of the parameter lilt) is zero. This routine 

assigns a unique RBN that will be usad if subsequent 
journalling of the block is required. 

8 Except when journalling control blocks at allocation- IEFXB501 RUNCHAIN 
time. the order in which the blocks are journalled IEFSJGET 

depends on the order in which they are updated on SWA. 
At allocation-time. the blocks are journalled in the follow-
ing order: JCT, JCTX, SCT (of current step), one or more 
GOGNT (generation data group name tablel, one or more 
POI (passed data set information), one or more VUT (volume 
unload table), SWBs off the SCT (via IE FSJG ETI, first 
SlOT plus SWBs off the SlOT (via IEFSJGETI plus 
JFCB plug JFCBX (one or more) or JFCBE, additional 
SIOT-JFCB-JFCBXs chains and SIOT-JFCB-JFCBE chains. 

For the allocation-time journaliing. the pointer chain 
beginning at the LCT gives block addresses. 

When writing to or getting information from the journal, 
the routine uses the request parameter list (RPL) that was 
built by the SWA create routine (lEFIB600). It passes the 
address of the RPL as a parameter and a specific number in 
register 0 (to indicate whether a get, put, or forced put 
should be issued) to the journal writer GET/PUT interface 
routine (lEFXBPUT). 

I EFXBPUT interrogates register 0 and, depending on its 
contents, issues the GET, PUT, or ENOREO macro which 
results in a forced PUT. This allows JES to get information 
from the job journal or to put a contr~1 block on the journal. 

9 Error indicator in the JSCB is set. a WTP macro 
instruction is used to issue a message, a return code 

is placed in the parameter list JNLPARM, and control 
returns to the caller. 

JOURNAL 

ERRMSG 
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lournal for Restarted Jobs (lEFXBS01) (Part I of 2) 

Input 

JSCB 

JSCBFRBA 

JSCBJRBA 

From. 
IEFXB604 

From 
IEFSD162 

1 For an automatic restart 
job, rewrite all the control 
blocks up to but not 
including the failing step 
in the Journal. 

2 For an automatic step 
restart, update the first job 
header record UHRI with 
the relative byte address 
IRBAI pointing to the 
proper Journal record . 

3 For Ii checkpoint restart. 
after allocation of the 
failing step. update the JHR 
with the proper job-Journal 
repositioning information. 

UEFXB604) 

Job journal 

Job journal 
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Journal for Restarted Jobs (IEFXBSOI) (Part 2 of 2) 

Extended Description 

1 For an automatic step restart or a checkpoint restart. 
write all critical control blocks from step one up to 

but not including the failing step in the journal. Blocks 
are written as if they were all part of step n·l. where n is 
the failing step's number. Critical control blocks are: 

JCT. JCTX. poi. GDGNT, vui-. set, SlOT, JFCB, JFCBX, 
and SWB, JFCBE. via blocks are also written if SIDVAMOS 
is on. 

2 For an automatic step restart, a GET macro with 
update is issued (via IEFXBPUT), using the relative 

byte address (RBA) saved in JSCBFRBA by the merge 
routine. The job header record (JHR) is then updated by 
inserting an RBA which was saved in JSCBJRBA by 
IEFXB604. This RBA points to the SHR for step n·1 and 
will be used by the merge routine after restart. 

3 For a checkpoint restart. after allocation of the 
failing step. update the JHR by inserting JSCBJRBA 

and the ABA returned from the last PUT macro. This 
RBA will be used at restart·time to rtlposition the Journal 
data set: 

Module Label 

IEFXB501 RUNCHAIN 
RUNSIOT 
RUNSWB 

JHRUPOT 

JHAUPOT 
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~ Job Joumal to SWA Merging (lEFXD601) (l'arl 1 of 2) 
;10 
I SWA reconstruct 
~ IIEFIB6051 

3 
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Input 

R1 

[3--l~'lf-=--,EL I 
Restart 
indicator 

Location 16 

• The CVT actually points to a 
double word. the last half of 
which points to the TCB . 

1 Determine the type of restart and do 
either step 2. 3.4. or 5. Then 
do steps 6·9. 

2 For a system restart: 

3 For a step continue processing: 

4 For an automatic checkpoint 
restart: 

5 For an automatic step restart: 

6 Process the non·SWA control 
blocks if a system. automatic 
checkpoinl restart. or step 
continue. 

7 Update the chaining fields in 
the SWA. 

8 Error processing. 

9 Free the resources. 

SWA reconstruct 
(IEFIB6051 

Output 

See Appropriate Diagrams 

Diagram. System Restart Processin!J 

Diagram. Step Continue Processing 

Diagram. Automatic Checkpollli Reslart 

Diagram, Automatic Step Reslarl 

Diagrams, System Restart ProCP sslll<] or 
Automatic CheckpoInt Il ... ,tarl Or 
Step Continue Processil1,! 

Diagram. Updating the Virtual Adlfr~sses in SWA 

Diagram, Journal Merge Error Proc"ssing 

Diagram, Merge Cleanup 
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Job Journal to SWA Merging (IEFXB60 I) (Part 2 of 2) 

Extended Description Module 

This routine reconstructs the SWA Itrom the job 
jour nail so it has the control blocks in effect at the 

time indicated: 
• For automatic checkpoint restart: Control blocks at time 

checkpoint was taken. 

• For automatic step restart: Control blocks at beginning of 
the failing step. 

• For system f.ailure: Control blocks at the point of failure. 

This diagram refers to several other diagrams covering the 
checkpoint/restart functions. Each of the lalter diagrams 
represents a subroutine (within module IEFXB601) that has 
a given function to perform. This present diagram contains 
general module entry-information that is also applicable to 
these subsequent diagrams. (See also, the introduction to 
this section.J 

1 In the 6th byte of the merge entrance list (MEL! con-
tains the restart indicator as follows: 

X'OB' ~ system restart 
X'20' ~ step continue 
X'40' ~ automatic checkpoint restart 
X'BO' ~ automatic step restart 
The MEL also contains the address of the LCT lin the first 
word! and the failing step's number lin the last two bytes). 

2 For this case, a full merge of all control blocks for all 
steps is performed. 

IEFXB601 

Label 

IEFXB601 

SYSMERGE 

Extended Description 

3,4, 5 For each case, a full merge of the COrl1rOI illocks 
for the non·failing steps is performed, and selec· 

tive merging of fields in critical control blocks for the fail­
ing step is performed. 

6 For each non·SWA control block on the job journal, 
an appropriate exit routine performs the reqUIred 

processing. 

7 The routine updates the SWA control block chaining 
fields to reflect the new virtual addresses resulting 

from the SWA reconstruction. 

8 The Routine sets a return code of X'24' in register 15 
and sends an appropriate message to the programmer 

and lor the operator. 

9 The routine releases the virtual address table and any 
extensions to it. 

Note: There is one entry in the virtual address table (VA TI 
for each control block that the interpreter writes to the 
SWA. This entry points to the 16-byte prefix to the control 
block. When dynamic allocation routines cause the SWA's 
control block structure (that is, the relative control block 
addresses! to change during restart. the VAT updating 
routines insert the new control block addresses (of other 
journalled control blocks) into the appropriate fields of the 
control blocks in the SWA. 

Module 

IEFXB601 

Label 

SYSMERGE 
CKPTMRGE 
STEPMRGE 

VATPUT 
VAMPROC 

ADDRUPDT 

ERRPROC 
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Step Continue Processing (IEFXB60 I) 

Input 
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JCT 

Failing step'S 
number 

SCTANSCT 

(For failing 
step) 

SCT 

(Part I of 2) 

Job journal to 
SIVA merging 
IIEFXB6011 Process 

1 Merge the journal entries for each 
step onto the SWA in the 
manner shown for system restart. 
(see the Diagram System Restart 
Processing.) 

2 Replace the JCT pointer to the first =======::!:~ 
step's SCT with the SCT pointer 
in the failing step's SCT .. 

IIEFXB601) 

t 

JCTSSTR 
(SCTANSCTI 
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Step Continue Processing (IEFXB60I) (Put 20r2) 

Extended Description 

This routine handles the processing thai allows I 
user's job to continue et the next step. 

l' This processing occurs when II Slep WIn being lermi· 
noted at the time a system failure occurred. Since the 

job journal entries are complele. they are processed In the 
same manner as for system rastarts, 

2 By resetting the JCT pointer Ito the SCTI. the 
restart will occur at the job slep following the 

failing step. 

Module 

'EFXB601 SYSMERGE 

CLEANUP 
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System Restart Processing (lEFX8601) (Part I or 2) 

Input 

Daughter Virtual address 
JSCB table (VAn 

I @:!-zzzz4 1 '"U, 
JSCBVATA @F A ,."u.' b'.,k 

Job journal 

Job journal 

~ Control block 

RBN in record's 
prefj,c 

Job journal 

Job journal to 
SWA merging 
IIEFXB60lI Process Output 

Job journal 

1 Check the VA T for entries 
corresponding to the records read 
from the job journal. 

2 For a matching control block, update 
the VAT entry and overlay the 
control block in the SWA with the 
journal version of the block. 

3 For a matching SWB record. update 
the VAT entry and call IEFSJPUT to 
unpack the record into SWA blocks .•••• 

4 If the VAT lacks a block 
corresponding \0 a job journal block, 
a speci fie assign is performed. 
Update the VAT to reflect the new 
block's entry. Write the block to 
the SWA. 

5 If the VAT lacks an entry 
corresponding to a SWB record, 
update the VAT by making an entry 
for the SWB record and cali 
IE.FSJPUT to unpack the record into 
the SWA block. • .... 

IEFSJPUT 

IEFSJPUT 

6 For the non-SWA (for example, VIO) __ -------~ 
control blocks on the job journal, 
create a new entry in the VAT and 
give control to the non-SWA merge 
routine. 

Rl 

7 Update the block's VAT entry after Block address 

the non-SWA 

IIEFXB601 ) 

seT 

Parameter list 

• Block 

VATNVA 

Job journal 

VAT 
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System Restart Processing (lEFXB60 I) (Part 2 of 2) 

Extended Description 

For a system restart. all control blocks for all steps 
in a job will be fully merged from the job journal to 
the SWA. {See also the diagrams Merge Cleanup and 
Updating the Virtual Addresses in SWA.I 

1 The prefix in the journal record contains record 
identifications. The VAT contains representations 

of all blocks in the SWA. The relative block number 
(RBNI and block 10 field in the SWA prefix (for the 
record on the journal I are matched against entries in 
the VAT. 

2 If the RBN and 10 fields of the prefix for a control 
block match those in the VAT. the old virtual 

address is placed in the VAT entry and the job journal 
form of the control block overlavs the corresponding 
form in the SWA. lin the 'output' part of this diagram. 
the SCT is used as an example.! 

3 If the RBN and 10 fields of the prefix for a SWB 
record match those in the VAT. the routine places 

the old virtual address in the VAT entry and IEFSJPUT 
unpacks the journal SWB record into SWA . 

4 The SWA manager assign routine uses the assign 
function in the IEFOMREO macro Instruction to get 

storage for control blocks initially created by allocation 
routines and JFCB housekeeping routines. The assign rou· 
tine uses the RBN in the block prefix. An entry for the 
new block is made in the VAT. and the corresponding 
block is written to the SWA. 

5 For an unmatched SWB record. IEFSJPUT 
unpacks the record into SWA. The routine makes 

an entry for the new SWB in the VAT. 

6 Based on the control block's ID lin the block prefix) 
the journal merge routine creates a new entry in the 

VAT and fills in the RBN. control block 10. and the old 
virtual address. The merge routine then calls a subroutine 
UOOWIMRG or IDAVBPJ2) to merge the block to the 
SWA . 

The subroutine uses an Interface parameter nst to obtain 
the merge informetlon. 

Module Label 

IEFXB601 VATPUT 

VATPUT 
FLDMERGE 

IEFSJPUT IEFSJPUT 

ASGNRITE 

IEFSJPUT IEFSJPUT 

IEFXB601 VATPUT 
VAMPROC 

Extended Description 

The parameter list used for this appears as follows: 

t Block being merged ~ 

10 of block II Length of block 
being merged" being merged 

Relative block number 4 

New virtual address"" 4 

t GETMAIN storage area""" 4 

"The block 10 field has the following meanings: 

VIO Routine 
Block 10 Control Block 

X'FE' Data set page control 
table (OSPCT) header 

Performing the Merge 

Virtual Block 
Processor (VBP) 

X'FC' Virtual data set Window Intercept (WI) 
control block (VOSeB) 

""The new virtual address is that passed to the 
appropriate VIO merge routine for all except the first 
occurrence of the control block on the job journal. 

"" "The GETMAIN area addrass is passed back to the 
journal merge routine by a VIO merge routine when 
the VIO merge routine issues a GETMAIN macro 
instruction for the block to be merged. 

All merges subsequent to the first one (for this non·SWA 
block) use this information. 

Tha control block's 10 given in the block prefix Is com· 
pared against an Internal table of block IDs in the SWA to 
determine If the block (on the Journal) is also in SWA. 

The journal version of the block overlays the block as it 
resides in storage. After the block hal been updated. the 
pointer fields in the block and the block', address las given 
in the VAT) are updated. 

7 The Information returned from the non·SWA merge 
routine Indicates the location of the merged control 

block. This address II placed In the block'l VAT entry. 

Module Label 

VAMPROC 
VATPUT 
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Automatic Checkpoint Restart (IEFXB60I) (Put lor2) 

Input Job journal to 
Abo. _ Input for .... d"'8Ift dip continue MA merging 
~~!!!!! __________ ... (lEFXB801I r-Pr_O_C8S_I ___________ _ 

R1 MEL [}-I", dI ::::.-
(MELSTCNOI 

1 Check for the failing step'. 
journal entries. 

2 For the non·failing steps, process 
the step's journal entries as for 
a system restart .. 

=!===~==::!:~ 3 For the failing step, read the records 
from the job journal to find the 

e~;'~, I 
Job journal ~""Y-~"'~'----.I 

Step number 
Block prefix 

critical·information blocks. 
Update the V AT entries. Process 
SWB records as non·failing steps. 

Job journal 

U 
Re·interpreted 
SWA 

This is the JCT written by the 
checkpoint SVC. 

JCTSMRBA 

=~=====::!::!) 4 Selectively merge the failing step's ==~~=====~~ 
control blocks. 

5 Restore the blocks created by the 
dynamic allocation routines. Create 
the VAT entries. 

6 Merge the non·SWA blocks. 

Job journal 
f'" ...., 

Point where 
checkpoint was taken 

Reconstructed 
SWA 

I I 

Job journal 

RPLRBAR 7 Reposition both the job journal data =::::::======~:::> 
set and system message data set. \~----------~v~----------J) 

Also done for system message 
data set This is the RBA for 

the JCT that is 
written by the 
checkpoint SVC 
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Automatic Checkpoint Restart (lEFXB601) (Part 2 of 2) 

Extended Description 

This routine merges control blocks from the job journal 
to the SWA for failed jobs that are eligible for an 
automatic checkpoint restart (checked via indicator in 
MEL). See also diagram, merge cleanup and updating the 
virtual addresses in SWA. 

1 Compare the step number in the step header record 
with the step number in the MEL. For a step header 

record. the SWPID field of the block prefix is X·CO·. 

2 See the Diagram. svstem restart proceSSing for 
. processing of steps prior to the failing step. 

3 Examples of critical-information fields are the 
checkpoint and job status information fields of 

the JCT, the volume and label information fields of the 
JFCB. and the chain pointer fields of the SeT, SlOT, 
and JFCB. In addition, the routine updates the old 
virtual address field of the block's entry in the VAT . 

4 The fields containing the critical information are 
mer~ from the job journal to the SWA . 

5 See the diagram, $Vltem restart processing for assign 
details. The blocks include the SlOTs. JFCBs. JFCBEs. and 

JFCBXs created bV dvnamic allocation and JFCB house­
keeping routines. The SWA manager assign and write rou­
tines specificallv assigns these blocks and writes them to the 
SWA. The newlv-created VAT entries r". lhese blocks con­
tain the RBN. 10. old virtual address. and new virtual 
address. 

6 See the diagram. $Vstem restart processing. step 3_ 

7 From the job control table written bV the checkpoint 
SVC routine. save the RBA (relative block address) 

field for thl! svstem message data set. From the journal 
RPL UNL RPLI. save the RBA of the JCT written bV the 
checkpoint SVC. 

Module 
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Label 

CKPTMRGE 
VATPUT 

FLDMERGE 
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A.tomatic Step Restart (lEFXB60I) (Pull or 2) 

Input 

Job journal 

~BIOCk 

~ Step number 
MEL 

Failing step number -t:::t=-J 

Job journal 

~ Control block 

~ RBN in block profix 

Step header record 

j:/3I{l 
RBA 
for job journal 

Job journal 

RBA for 
system message 
data set 

Reinterpreted 
flNA 

Job journ.1 to 
SWA merging 
(I EFXBeot) Process 

1 For each step header record read 
from the job journal. check for the 
falling step number. 

2 For non-falling steps. process as for 
a system restart. 
(Diagram, system restart processing). 

3 For the failing step: 

• Save the RBA fields . 

• Update each block's entry in 
the VAT . 

• Merge the selective fields from 
the job journal to the SWA_ 

4 Reposition the job journal and system 
message data sets. 

UEFXB6011 

Output 

SWA 

JSCB 

VAT 

Job journal 

VAT Reconstituted SWA 

R 1'---------1 
L:::SL.. Block entry 

Job journal Message 
data set 

r ... 
n 
m 
::J 
CIl 
m 
a.: 

;;0 
::I:m 
IIIC1l 
r+r+ m., ., .... 
... ·n 
1IIr+ 
.... m 
CIla. 
1::1: 

III 
'1Jr+ .,m 
0., 
1J .... 
mill ., .... 
r+CIl 
'<: 

o 
0"", 

"'" H 
Htd 
td::l: 
::I: : 



r­
-< 
N 
00 
I .... ..... 

Jloo 
.." 
I .... 

n 
o 
'tJ 
'< , .... 
to 
:T 
rt-

1-1 
cr:I 
3: 

n 
o , 
'tJ 

.... 
\0 
00 ..... 
.... 
\0 
00 
\0 

3: 
ID 
rt­
:T 
o 
0.. 

o 
-to 

o 
'tJ 
ID , 
III 
rt-.... 
o 
:J 

Automatic Step Restart (IEFXB601) (Part:z of 2) 

Extended Description 

This routine merges control blocks from the job 
journal to the SWA for failed jobs that are eligible for 

an automatic step restart !checked via indicator in MELI . 
See also diagrams. merge cleanup and updating the 
virutal addresses in SWA. 

1 Check the step number lield in the step header 
record and compare it against the lailing step number 

given in the merge entrance list (MELI. (See diagram. 
automatic checkpoint restart.l 

2 See diagram. system restart processing. 

Note: If the step numbers do not match. the step is non· 
lailing. 

3 The RBA fields saved are for the job journal and the 
system message data set. The fields are located in the 

step header records. 

For each critical control block associated with the step. the 
routine updates the old virtual address lield in the VAT. 

For eKamp'le. selective merging involves the following lields 
in the Indicated blocks: 

JCT: job status information and reslart switches. 

JFCB and JFCBX: volume information. 

JFCB: MOO data set information for TTR and track 
balance considerations. 

JFCBE: 3800 printer parameters. 

4 Pointers are established using the RBAs saved from 
the step header record. The pginlerS show the step's 

entry in each data set. 

Module Label 
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VATPUT 

FLDMERGE 
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Meqe Cleanup (lEFXB60I) (Put I 012) 

Job Journaf to 
SWAmerging 

Input UEFXB80U 

~------------------
Process 

1 Update the Job Itatullrvte. ====:!=====:!:~ 

VAT 

Do =::::====::!:::!> 2 For au~tlc c:hedqJoint and ItBp 
resterts. reposition the Job Journal 
end the Iystem meaegede .. seU. ==:!=====::!:~ 

3 Free the VAT. 

4 Set the appropriate return coda. ==~~====::!:~ 
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Merge Cleanup (IEFXB601) (Part 2 of 2) 

Extended Description Module Label 

This routine does the clean-up functions for automatic 
checkpoint or step restart or for step continue 
prbcessing . 

1 The latest version of this field information comes from IEFXB601 CLEANUP 
the job journal Ithe JCT block). The JCT JSB informa-

tion overlays that in the JSCBJJSB. 

2 The relative block addresses used for repositioning 
the data sets are obtained from the step header record 

for automatic step restart or from the JCT and request 
parameter list (RPL) for automatic checkpoint restart. 

3 The VAT and any extensions to it are released. 

4 An error return code of X'24' causes the job to be 
purged from the system. A normal return code of 

X'OO' permits restart to continue. 
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Updating the Virtual Addresses in SWA (IEFXB60 I) (Pari I of 2) 
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Control block Mer 
and prefix 

Update Information 
Table 

SWA 

§[ Displacement of 
field from beginning 
of block. 

Length of field. 

This table consists of one 2 byte entry 
(as shown) for each pointer field 
(in the control block) requiring an 
update. 

Job journal to 
SWA merging 
(lEFXB601l Process 

1 Determine which control block is 
being processed. 

2 Find the block's location 
in the SWA. 

3 Determine the fields to 
be updated. 

4 Replace the old virtu,,1 addresses 
(that is. pointers to other control 
blocks) currently in the block being 
updated with the new addresses from 
the VAT based on the reconstructed 

SWA. 

OEFXB601l 

Output 

Updated SWA 

Typical 
control block 

Upejatcd pornter field 

Another control 
l>lock on SWA 
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Updating the Virtual Addresses in SW A (lEFXB60 I) (Part 2 of 2) 

Extended Description 

For each entry in the VAT, this routine updates the 
virtual address of all the block's fields that are changed. 

Module 

1 The block ID field in the VAT contains an indication IEFXB601 
of the control block being processed. The routine then 

processes consecutively all entries in the VAT. 

2 The new virtual address field in the VAT entry for the 
block provides the new location in the merged SWA. 

The routine then reads the control block being processed. 
The SWPID field in the SWA prefix indicates the control 
block that is being updated. 

3 An internal table contains the necessary update infor­
mation. This information includes the displacements 

and lengths of all fields that require updating. There is one 
table per control block being updated. 

4 For each address to be updated, the value in the new 
virtual address field (of the VAT entry for the changed 

control block fieldl replaces the existing old virtual address 
field in the control block. . 
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Journal Merge Reading (IEFXB60 I) (Part 1 of 2) 

Job j"ournal" to 
~A merging 
(lEFXB601) 

Input -.-process 

JSCB RPL 
~ '-- 1 -----

/ ... 
JSCBJNLR t Buffer v 

RBA 

... 
) 2 

Job journal 

B 
RPL Read buffer" 

') 
v 3 

V1-SWA Prefix I Record J 
RPlAREA // \ 

/ \ r JHRJRBA 1 ,--4 

I 
I 

_--1 
Register 15 RPL 

4--

I 0 I I RPLFDBK I 5 

Read a record from the job 
... 

journal. v 

... 
If the record is a Job Header v' 
Record (JHRI, save its 
address in the JSCB. 

... 
If the record is a JHR v 
modified by a restart, 
reposition the job journal 
to the proper entries. 

If an error is encountered 
during a GET or POINT 
operation, set the return 
code to indicate a journal 
error. ERRPROC .. 

error: 
~ 

If no error is encountered, 
continue the journal merge 
processing. 

(lEFXB6011 

Output 

Read buffer (JNlBUF;1 

I SWA prefix I Record I 

JSCB RPL 

JSCBJNlR V RBA 
/ 

JSCBFRBA 
(/ 

Job journal 
-......., 

'-- ~ Journal 

J SHRG 
positioned to JHR 

'- proper entries 

~l G 
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SHR field of JHR r 
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Journal Merge Reading (IEFXB60 I) (Part 2 of 2) 

Extended Description Module Label 

This routine is responsible for all reading from the job 
journal required for merge processing. 

1 A record is read from the job journal using the request IEFXB601 READPROC 
parameter list (RPL) pointed to by the active JSCB 

(JSCBJNLR). 

2 A job header record has a control block ID (X·Cl·t in 
the SWA prefix. Save the address, which was passed 

back in the RPL, (RPLRBAR) in the active JSCB 
(JSCBFRBA) for journal data set repositioning. 

3 A job header record written as a result of a restart 
contains job journal repositioning information in the 

field JHRJRBA. This value is used to Issue the POINT macro 
to position the job journal to the proper entries. 

4 Any non-zero return code in register 15 (other than 
a logicel error indicating end of file - R15=8, 

RPLERRCD=OO04t is considered an error condition. An 
error return code is set and ERRPROC receives control. 
IRefer to Journal Merge Error Processing diagram!. If 
normal return code, journal merge processing is continued. 
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Journal Merge Error Processing (lEFXB60 I) (Part I of 2) 

Input 

Request parametar 
lilt CRPLI 

~ 
RPLERRCD 

JSCB VAT 

VATOVA 

Job Journal to 
SWAmarglng 
(lEFXB60U Process Output 

RCAREA 1 If tho JES raturn code while accesllng =:======::=:::> 
'--___ --'yeturn code the lob journal is not aqual to zero, or 

Indicates an end of fila. set the arror 
return code. 

2 If the interpriner-c:reated control 
block is not found in the SWA. 
sat the return code. 

3 If the virtual address being updated 
Is not found in the VAT, set the 
return code. 

4 For system restart procassing. write 
the message . 

5 For non·svstemof'estert processing. 
write the massage. 

6 Sat the error Indicator. 

7 Free the VAT and the 
extensionCsl . 

]] 

UEFXB601I 

X'Os' JES error 
X'04' SWA error 

r l Console 
LL _______ ...... message 

JSCB 
JSCBJNLE 

VATX 
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iuia~1 Merge Enor Processing (IEFXB6U;: (Part 2 of 2) 

Extended Description Module 

This processing handles errors that may be encountered 
during SWA reconstruction or in accessing the job 
journal. It issues en appropriate message and. for either 
automatic step or automatic checkpoint restart. it informs 
the operator that the job has been cancelled. 

1 The return code is set to X·OS·. 

2 The return code is set to X·04·. 

3 The return code is set to X·04·. 

4 This message is intended for the programmer and is 
written to the SYSOUT data set. 

5 The message is written to the programmer via the 
SYSOUT data set. and a message is written to the 

operator via the WTO macro instruction. 

6 The journal error bit in the JSCB is turned on. 

7 The.routine releases the VAT resource. and returns a 
code of X'24' in register 15 . 
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Move Mode Restart Interface Pr()ces~ing (IEFXB602) (Part I of 2) 

Input 

Rt OMPA 

~ OMPOP 

/ I 
, 

I , 
I I , 

/ I \ 
\ I 

I I , 
OMPCM OMPNC 

OMPA EPA 

! ~ It "LID 
/ SWA virtual 

OMPCL address 

I OMPOP ] 

I I SWA prefix for 
BLOCK 

Interpreter 
(lEFVHO) 

--
] 

Interpreter 
(IEFVHO) 

--

Process 

First time entry: 

1 Get storage for the virtual 
address tablo. 

Subsequent entry: 

" > 2 Determine the function requetted 
y and the number of entries to make 

in the VAT." 

3 Make the initial entries in VAT. 

" 4 Invoka the SWA manager to v 
perform tho specified function. 

" 
y 5 If the SWA manager function is 

successful. place more information 
in the VAT for each entry handled. 

6 Pass the information to 
the interpreter. 

°If request is other than write or 
write assign. omit steps 3 and 5. 
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JSCB VAT 
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I~~~J ! ) 

JSCBVATA 
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~ .. VATNVA VATBLKID 
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v SWA EPA 
Update D I SWA 
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Move Mode Restart Interface Processing (IEFXB602) (Part 2 of 2) 

Extended Description 

This routine builds a virtual address table (VAT) to be 
used by the journal merge routine during SWA recon­
struction processing. 

1 The VAT is an 800-byte table. The JSCB pointer to 
the VAT is constructed. 

2 If either a write or a write/assign function is 
requested. the routine determines the number of 

entries to be made in the VAT after the SWA manager 
performs its function. 

3 The routine uses the external parameter area (EPA) to 
get the SWA virtual address (used for the initial 

VA TNVA lield in the VAT) and the block !!:! ;~ une uxiltl. 

Ine routine uses the IEFOMREO macro instruction to 
give control to module IEFOB551. The operation field. 

QMPOP, indicates whether the function is a write, a write/ 
assign, an assign, a write all, a read all, or a read operation. 
The VAT updating occurs only for a write/assign, an assign 
operation, or a write all or write . 

5 The relative block number (RBN) is placed in the VAT 
for each entry, and the block 10 field of the VAT is 

filled in if not alreadY there. 

6 The routine returns control to the interpreter. The 
output to the interpreter is the same as the input from 

the interpreter but with additional information that was 
filled in by the SWA manager routin4. 
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en BuDding Step Header Record for Job Journal (IEFXB604) (Part I of 4) 
n 
~ Initiator: Itep 
~ initiation flEFSD1621 Process 
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I nC~B I 

LCTSCTAD 

Step 
number 
ISCTSNUMBI 

JSCB RPL 

.... -

I Relative byte lJ 
JSCBJNLR 

addre .. A. 
IRPLRB RI 

r 
I 
I 
I 
I 

1 Check for a no job journal 
or a journal error. 

2 If this step is the fint step of a 
normal job in process or the 
first step of a restart job: 

a. Write the job header record 
IJHR I and the step haader 
record ISHRI in the Journal. 

b. Save the relative byte 
address IRBAI of the SHR 
record. 

3 If this step is a checkpoint 
restart for a step other than 
the first step Istep nl: 

8. Write the JHR and the SHR 
for step In·1I. and a" blocks 
from step 1 up t~ !rep ii In 
the journal. 

b. Save the RBA of the SHR 
'or step I n-1I. 

c. Write the SHR for step n 
In the journal. 

JHR 

Normal job 
proce .. ing or 
deferred 
reltart job 

Reltart lob 
procesling 

SHR 

I 1,---------, 

Job journal 

Job journal 
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BuDding Step Header Record for Job Journal (IEFXB604) (Part 2 of 4) 

Extended Description 

1 Check the JSCBJNLF and JSCBJNLE bits in the 
JSCBJJSB field to determine whether there is no 

job journal or there is a journal error. Change job state 
in the JSCB to in allocation. 

2 If the failing step is the first step of the job or if it 
is the first step of a non-restart job. write the JHR 

and the SHR in the journal. Set JCTJSBAL to indicate 
that the job state is in allocation. and write the job 
control table (JCTI in the journal for all jobs except 
automatic checkpoint restart jobs. to record the in 
allocation statuI. 

3 If the failing step (step nl is any step but the first 
step of an automatic checkpoint job. write the 

JHR and the SHR for step n-1 in the Journal. and all the 
control blocks of all previous steps up to but not 
including the failing step. This information must be 
saved to permit a possible subsaquent restart. Finally • 
write the SHR for step n in the journal. 
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I I 
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LCTSCTAD 
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~SCT 
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V 

Restart 
bits 
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(RPLRBARI 
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Process 

4 If this 15 a step rastart for anv 
stap but the first step (step nl: 

a. Write the SHR for step n 
in the Journal. 

b. Write the JHR end the SHR 
for step (n.1I. and all blocks 
from step 1 up to step n in 
the Journal. 

C. Save the RBA of the SHR 
for step (n·1I. 

d. Write the SHR for step n 
in the journal. 

5 If this is a non·restart job for 
anv step but the first step: 

a. Write the SHR for the 
current step in the journal. 

6 Turn off all the restart bits in 
the linkage control table (LCTI. 
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Building Step Header Record for Job Journal (lEFXB604) (Pari 4 or 4) 

Extended Description 

4 If the failing step Is any step but tha first stap of a 
step restart job. write the SHR for step n. and then 

write the JHR and.the SHR for step n-1 in the journal. 
Write all tha control blocks for steps 1 thru n-1. and 
lastly write the SHR for step n In the journal once again. 
As in step 3. this information is saved to permit a 
possible restart. 

5 If the feiling step Is any step but the first step of a 
non-restart job. write the SHR of the current step 

in the journal. Again. this information is saved to permit 
a possible restart. 

6 Turn off all restart bits ILCTRFBSM. LCTRFBCR. 
and LCTRFBDCI before exiting. 
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SWA prefix for 
BLOCK 

1 If the VAT has not yet 
been bu ilt. get storage 
for the virtual address 
table. 

2 Determine the function 
requ ested and the 
numbe. of entries to 
make in the VAT. 

3 For a write/locate 
request. make the 
entries in the VAT. 

4 Invoke the SWA 
manager to perform 
the specified function. 

5 Pass the return code 
from the SWA 
manager to the 
scheduler JCL facility. 

IEFSJBLD 
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VAT 

VATNVA VATBLKID 
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Rl 
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Locate Mode Restart Interface Processing (IEFXB611) (Part 2 of 2) 

Extended Description 

This routine builds a virtual address table (VAT) entry 
for each SWB when called by the scheduler JCL facility . 
This table is used by the journal merge routine during 
SWA reconstruction processing. 

1 The VAT is an SOO·byte table. The JSCB pointer to 
the VAT is constructed. 

2 If a write/locate function is requested. the 
routine determines the number of entries to be 

made in the VAT after the SWA manager performs 
its function. The relative block number (RBNI is 
placed in the VAT for each entry. and the block 10 
field of the VAT is filled in if not already there. 

3 The routine uses the external parameter area (EPA) 
to get the SWA virtual address (used for the initial 

VATNVA field in the VAT) and the block 10 if one 
exists . 

4 The routine gives control to module IEFQB556. the 
SWA manager locate mode . 

5 The routine returns control to the scheduler JCL 
facility. The output to the scheduier JCL facility 

is the same as the input from the scheduler JCL facility 
but with additional information that was filled in by the 
SWA manager routine. 
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Preparing an Abended Job Step for Restart (IEFRPREP) (Pari 1 of 4) 

Input 

JSCB IFor the lactivel 
problem programl 

1 

2 

3 

Check for the following to determine 
if the restert can occur. 

a. Is the restart requested. 

b. Is the Job restartable. 

c •• Was a checkpoint taken. 

d. Is the abend code valid. 

e. Is the job journal available. 

f. Did the error occur on a previous 
journal write. 

Check for the operator 
authorization. 

If a positive response to 1 and 2. 
prepare for the restart . 

If the restart is denied 

Output 

Message 

Step 7 
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Preparing an Abended Job Step for Restart (IEFRPREP) (part 2 or 4) 
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Extended Description 

This routine determines if an abended labnormally 
terminated) job step task can be restarted. If it can. 
the routine prepares the task for a restert . 

1 01 Test JCTNOAST. 

b) The job cannot restert if, after a checkpoint was 
taken, dynamic allocation routines have scratched a 
dynamically allocated data set that is used by the job. 

c) Test JCTCKFT. 

dl Check TCBCMP against the I EFYRCDS table of codes 
eligible for automatic restart. 

el The job journal must have been specified as a SYSGEN 
option or at IPL time. Test JSCBJNLF. 

fI Test JSCBJNLE. The routine IEFXB500 will have set 
this flag if an error occurred during a previous writing of 
information to the job journal. 

2 Routine issues a WTOA macro instruction for the 
operator to give decision regarding a restart . 

\0 3 For any negative response in steps 1 and 2, go to 
: step 7. 
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~ Preparing an Abended Job Step for Restart (IEFRPREP) (Part 3 of 4) 
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DO 
JCT lin SWAI 

o 

SWA 

SCT JeT 

00 

Process 

4 Release the job journal override 
indicator if this is a warm start. 

5 F ill in the selected control 
block fields. 

6 Write the updated JCT to the 
job journal. 

7 Release the override indicator for 
the job journal if the job is a warm 
start job. 

a Fill In the selected control block 
field. 

9 Write the updated JCT and SCT 
to the job journal. 

10 Set the override indicator for the 
job journal. 

Output 

JSCB 

D 

Un-
allocation 
liE 

Job journal 

~~-SCT 

UnalJocatlon 
IIEFBB410) 

r­... 
o 
CD 
::J 
III 
CD 
Il.= 

:::0 
3: CD 
11)111 
ri-ri­
CD.., .., .... 
.... 0 
I»r+ 
.... CD 
IIIIl. 

13: 
II) 

"Uri­
..,(1) 
0.., " ... (DII) 
.., ...... 
nlll 
'C o 
O-lt 
-It 

H 
Htlil 
till 3: 
3:= 



r­
oo( 
N 
00 
I ..... ...... 
~ 
01 
I ..... 

,... 
n 
...... 

n 
o 
"tI 
'< , .... 
10 
:::r ,... 
..... 
t:J:f 
3: 

n 
o , 
"tI 

3: 
ID ,... 
:::r 
o 
C-

o ..... 
o 
"tI 
ID 

~ ,... .... 
o 
:J 

(J) 

n 
;;cJ 
J 

01 
(J'I 

Preparing an Abended Job Step for Restart (IEFRPREP) (Part 4 of 4) 

Extended Description 

4 The override indicator in the JSCB is set off to allow 
writing on the journal if the job is a warm start job. 

Otherwise, the indicator is alreadV off at entry time. 

5 Field indicators affected: 
• JCT ACOOE Isame information as TCBCMPI. 
• JCTCKPTR lif checkpoint restart). 
• JCTSTEPA lif step restart!. 
• JCTSCT Iwith value from SCTSNUMB). Besed on operator 

reply, either hold job or re-enqueue job for immediate 
restart. Save restart step's SCT pointer lin field JCTSSTRI. 

• JCT JSBEX and JSCBJSBX lsame information; that is, the 
job is executing). 

• JCT JSBTM and JSCBJSBT lsame information; that is, the 
job is terminating!. 

6 This prohibits writing on the job journal lsee step 4). 

7 Set override bit es in step 4 to allow updating of job 
journal. 

Module Label 

IEFRPAEP 

IEFXB500 

IEFRPREP 

Extended Description 

8 Fields lindicators) affected: 

• JCTCKPTR lsee step 5) 
• JCTSTEPR Isee step 5) 
• JCTRESTT Ino·restart i~dicator) 
• JCTACOOE Isee step 5) 
• JCTABENO 
• SCTONL YC Icondition code, for use by allocation) 
.SCTABEND 

9 The routine writes the JCT and SCT to the job journal. 

10 The routine sets the override bit on to suppress 
further writing to the job journal until the job has 

resterted. 

Module Label 

IEFRPREP CABEND2 
IEFQB550 
IEFXB500 

IEFAPREP 
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IEFRCSTP - MODULE DESCRIPTION 
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DESCRIPTIVE NAME: Restart Codes statement Processor 

FUNCTION: 
IEFRCSTP is used to customize the standard IBM 
supplied list of ABEND codes eligible for automatic 
restart. This list of codes is contained in IEFYRCDS, 
a data only module residing in SYS1.LINKLIB. 
IEFRCSTP is invoked by the Generalized Parmlib Scan 
Routine (IEEMB888). 
Two entry points have been defined within IEFRCSTP: 

- Entry point IEFRCADD is responsible for processing 
RESTART type statements in the SYS1.PARMLIB member 
SCHEDxx. The RESTART statement enables an installation 
to expand the IBM supplied list of codes from IEFYRCDS 
to include user defined ABEND codes. 

- Entry point IEFRCDEL is responsible for processing 
NORESTART type statements in the SYS1.PARMLIB member 
SCHEDxx. The NORESTART statement enables an 
installation to delete codes from the list of codes 
eligible for automatic restart. This list includes 
both the IBM supplied and the user defined codes. 

ENTRY POINT: IEFRCADD 

PURPOSE: See Function 

LINKAGE: CALL 

CALLERS: IEEMB888 

INPUT: 
Statement Processor Parameter List (IEEZB821) 

FIELD LENGTH/MASK DESCRIPTION 

STMTP 36 
STMTID 4 Identifier 'STMT' 
STMTVERS 1 Version number 
STMTFLAG 1 Control flags 

STMTENT x'80' STMT type entry 
STMTEOP x'40' EOP type entry 
STMTERR x'20' Error in statement 

processor routine 
STMTLEN 2 Length of parameter 

list 
STMTSUFX 2 Suffix of the 

SYS1.PARMLIB member 
being processed 

STMTRECL 2 Length of STMT record 
STMTRECD 4 Address of a complete 

logical record 
STMTUSEP 4 Pointer to a user 

parameter area 
STMTNVTP 4 Pointer to the NVT 
STMTNUMB 4 Record number within 

SCHEDxx being processed 
STMTRSVI 8 Reserved 

OUTPUT: 
Updated version of the table of restart codes 
eligible for automatic restart 

EXIT NORMAL: Return to caller 

EXIT ERROR: None. IEFRCSTP will not return if ABBENDED. 

ENTRY POINT: IEFRCDEL 
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IEFRCSTP - MODULE DESCRIPTION (Continued) 

PURPOSE: See Function 

LINKAGE: CALL 

CALLERS: IEEMB888 

INPUT: same as for IEFRCADD 

OUTPUT: same as for IEFRCADD 

EXIT NDRMAL: Retunn to caller 

EXIT ERROR: None. IEFRCSTP will not retunn if ABBENDED. 

EXTERNAL REFERENCES: 

ROUTINES: 
IEEMB887 - Routine that parses the RESTARTINDRESTART 

statement for valid keyword and abend codes 

DATA AREAS: 
IEFYRCDS - Data only module containing the IBM supplied 

list of system completion codes eligible for 
automatic restart 

CONTROL BLOCKS: None 

TABLES: 
IEFRSTB - Table of codes eligible for 

automatic restart 
PARSETAB - Table of parse arguments to be passed to 

the generalized parser (,IEEMB887) 
EBCDICX - Translate table used to convert EBCDIC to 

internal hex 
HEXTABLE - Translate table used to flag any 

non-hexaclacimal character 
ALLTABLE - Translate table used to parse through an 

erroneous string so that all characters 
will pass 
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IEFRCSTP - MODULE OPERATION 

This module processes RESTARTINORESTART statements 
,in the SYS1.PARMlIB member SCHEDxx. It does the 
following: 

1. On the first statement (STMT) entry to IEFRCSTP. 
the IBM supplied list of system completion codes 
eligible for automatic restart will be loaded into 
storage. This list is contained in IEFYRCDS. a 
data only module residing in SYS1.LINKLIB. 
IEFRCSTP will obtain storage from extended CSA 
to accomodate the default list plus an additional 
50 entries. A copy of the IBM supplied list of 
codes eligible for automatic restart will be placed 
in the storage area obtained and anchored in the 
JESRSTRT field of the JESCT. The IBM supplied list 
will be used as a base and entries will be added or 
deleted, based on any RESTARTINORESTART statements 
that appear in the SYSl.PARMLIB member SCHEDxx. 
to form the table of codes eligible for automatic 
restart (IEFRSTBJ. 

2. For each STMT entry. IEFRCSTP calls the Generalized 
Parse Routine (IEEMB887) to parse the statement 
for valid syntax. 
If the statement is valid. the codes specified are 
either deleted from the table of codes eligible for 
automatic restart (IEFRSTBJ. or added to the end of 
the user defined portion of the table. 
IEFRCSTP will continue processing codes until the 
end of the statement or an erroneous code is 
encountered. 
If an invalid code is encountered, IEFRCSTP will 
issue an informational message and stop processing 
the statement. The remainder of the statement 
will be ignored. 

3. On the end of processing (EOP) entry. if no valid 
RESTARTINORESTART statements were specified, 
IEFRCSTP will obtain storage from extended CSA. 
IEFRCSTP will then load the IBM supplied list of 
system completion codes eligible for automatic 
restart. found in data only module IEFYRCDS, 
and copy it into the storage area obtained. In this 
case the table of codes eligible for automatic 
restart (IEFRSTB) will consist only of the IBM 
supplied list of codes eligible for automatic 
restart. 

4. If no operands are specified on the RESTART/ 
NORESTART statement, IEFRCSTP will issue an 
informational message stating that no operands 
were specifed. The statement will be ignored. 

IEFRCSTP is entered at one of two points. IEFRCADD 
or IEFRCDEL. The point of entry is determined by 
the general parmlib scan routine. IEEMB888. 

- Hhen IEEMB888 invokes IEFRCSTP to process a RESTART 
statement typo, control is passed to the RESTART codes 
statement processing entry point within IEFRCSTP 
(IEFRCADD). The restart statement processing will then 
search through the restart codes table (IEFRSTBJ for a 
matching code. If a matching code is not found, the 
restart codes statement processing will add the valid 
code to the user defined portion of IEFRSTB. 
If a matching code is found, the restart codes statement 
processing will issue an informational message stating 
that a duplicate code exists. 
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IEFRCSTP - MODULE OPERATION IConti~) 

- Hhen (IEEHB888) invokes IEFRCSTP to process a 
NORESTART statement type. control is passed to the 
NORESTART statement processing entry point within 
IEFRCSTP (IEFRCDEL). The NORESTART statement processing 
looks for a matching code in the table of restart codes 
(IEFRSTB). If a matching code is found. the code will 
be deleted from the table. If a matching code is not 
found. the NORESTART statement processing will issue an 
informational message stating that the code was not 
found. 

Diagram of IEFRSTB: 
(the table of eligible restart codes) 

HEADER 

length of IBM supplied 
portion of the table 

the standard IBM supplied list of 
system completion codes eligible 
for automatic restart 

length of user defined 
portion of the table 

the list of user defined 
completion codes eligible 
for automatic restart 

RECOVERY OPERATION: 
The processing for this module takes place during 
nucleus initialization (NIP) time. Although an ESTAE 
environment could be established at this point. if an 
ABEND did occur. control would not be received because 
RTH is not fully initialized yet. therefore an ESTAE 
environment is not established. 
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IEFRCSTP - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFRCADD 
IEFRCDEL 

MESSAGES: 

IEF738I mem LINE num: <RESTART,NORESTART> STHT IGNORED. 
NO OPERANDS SPECIFIED. 

IEF734I mem LINE num: <RESTART,NORESTART> <CODE code, 
STATEMENT> <IGNORED,ACCEPTED>. REASON= kyrc 

I'I'lere: 
mem - indicates which SCHEDxx SYS1.PARMLI8 member 

contains the bad statement 

num - indicates which line in the SCHEDxx SYS1.PARMLI8 
member is being processed 

code - indicates the abend code (specified on the 
statement) in error 

kyrc - represents a keyword-reason code for the error 
encountered 

ky - keyword. the numerical representation of the 
keyword being processed (decimal) 

rc - reason code, the numerical representation of the 
error encountered (decimal) 

The following are valid keyword/reason code (kyrc) 
combinations: 

ky: 01 - Unexpected data encountered 

rc: 08 - Unrecognized keyword 
28 - Keyword list not valid 
44 - End d~limiter in a keymord list (right 

parenthesis) missing 
48 - Data following keyword list ending delimiter 

(right parenthesis) encountered 

ky: 02 - CODES( 

re: 16 - Value out of range 
52 - Code already exists 
56 - Code not found 
60 - Duplicate keyword encountered 

ABEND CODES: None 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEFRCADD: 

EXIT NORMAL: 

o - Request successfully completed 

ENTRY POINT IEFRCDEL: 

EXIT NORMAL: 
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IEFRCSTP - DIAGNOSTIC AIDS (Continued) 

o - Request successfully completed 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFRCADD: 

Register 0 
Register 1 

Registers 2-12 
Register 13 
Register 14 
R!!gister lS 

= Undefined 
= Address of a word that points to 

a parameter list 
= Undefined = Address of savearea 
= Return address 
:: Entry point address 

ENTRY POINT IEFRCDEL: 

same as for IEFRCADD 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFRCADD: 

Registers 0-14 = Restored 
Register lS = Return Coda 

ENTRY POINT IEFRCDEL: 

same as for IEFRCADD 
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IEFRCSTP - Restart Codes statement Processor STEP 01 

~> 
IEFRCSTP 

IEEMB888 

~> IEFRCADD 
P~A_RAM __ E_T_E_R_S _______ ~~I :) 

ISTMTP ~ 

IEFJESCT J----------> 
r--I ----.,1 JESRSTRT _ 

IEFRCSTP is used to customize the standard 
IBM supplied list of ABEND codes eligible 
for automatic restart. This list of codes 
is contained in IEFYRCDS. a data only 
module residing in SYS1.LINKLIB. IEFRCSTP 
is invoked by the Generalized Parmlib Scan 
Routine (IEEMB888). Two entry points have 
been defined within IEFRCSTP: 
- Entry point IEFRCADD is responsible for 
processing RESTART type statements in the 
SYS1.PARMLIB member SCHEDxx. The RESTART 
statement enables an installation to 
expand the IBM supplied list of codes from 
IEFYRCDS to include user defined ABEND 
codes. 
- Entry point IEFRCDEL is responsible for 
processing NORESTART type statements in 
the SYS1.PARMLIB member SCHEDxx. The 
NORESTART statement enables an 
installation to delete codes from the list 
of codes eligible for automatic restart. 
This list includes both the IBM supplied 
and the user defined codes. 

Entry point for processing 
the RESTART statement type 
in the SYS1.PARMLIB member 
SCHEDxx. 

If the table of restart 
codes (IEFRSTB) has not been 
anchored in the JESCT p does 
the following: 

A. Initializes the table of restart codes 
( IEFRSTB) and anchors it in the JESRSTRT 
field of the JESCT. 
/L--J'r------------------------~ 'r--1/1 INITTAB: 11 1 

IEEZB821 J----------> 1031 
r--I -----.1 

If this invocation is for 
statement (STMT) processingp 
does the following: STMTENT _ 

A. Sets function indicator to ADD. 
indicating RESTART processing 

B. Checks the validity of the input string 
/L--J,r--------------------------, 'r--1/ I CHECKREC 1 

IEFJESCT J----------> 1041 
r-"I----.,I 

Otherwisep this invocation 
is for end of processing 
(EOP) • JESXB603 _ 

~------~"IEFJESCT 

/IJESXB6031 
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IEFRCSTP - Restart Codes statement Processor 

IEEMB888 

C:> IEFRCDEL 
Pr-A_RAM_E_T_E_RS ____ ! ..... I r------,:) 

ISTMTP r 

IEFJESCT J----------> r-,-----', ~ESRSTRT _ 

los 1 Returns to IEEMB888 

Entry point ~or processing 
the NORESTART statement type 
in the SYS1.PARMLIB member 
SCHEDxx. 

I~ the table o~ restart 
cades (IEFRSTB) has not been 
anchored in the JESCT, does 
the ~ollowing: 

A. Initializes the table of restart codes 
(IEFRSTB) and anchors it in the .JESRSTRT 
field of the .JESCT. /L--J,r--------------, ,,---,/1 INITTAB: 11 

IEEZB821 J----------> [!!] 
r--, -----" 

I~ this invocation is ~or 
statement (STMT) processing, 
does the ~allowing: ~TMTENT _ 

A. Sets function indicator to DEL, 
indicating NORESTART processing 

B. Checks the validity of the input string 
/L--J,~-----------~ 
,,---,/\ CHECKREC 1 

IEFJESCT J----------> 1091 
r--\ ------.\ 

otherwise, this invocation 
is ~or end of processing 
IEOP). ~ESXB603 _ 

~ Returns to IEEMB888 

STEP OS 

, / 

~------~I'IEFJESCT 

1/I.JESXB6031 

, / 
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IEFRCSTP - Restart Codes statement Processor STEP 11 

~> 
INITTAB 

I EFRSTB J----------> 
IRSTBHEAD RSTBCODEj ) 

IEFRSTB 

RSTBSLEN 

IEFRSTB J----------> 
~I ----------~I '/ RSTBSLEN _ 

IEFRSTB 

RSTBUSR 

SCR-62 HVS/XA SLL: Sched Restart 

~ Initializes the table of 
codes eligible for automatic 
restart UEFRSTBl with the 
IBM supplied defaults. 

§] Loads IEFYRCDS, the module 
containinp the IBM supplied 
default 11st of codes 
eligible for automatic 
restart, into storage. 

~ Calculates storage needed to 
hold default table plus SO 
additional entries. 

~ Obtains storage for the IBM 
supplied list of restart 
codes plus the additional SO 
entries. 

/L......J, 
'r-./j" GETTAB 

~ Copies the IBM supplied list 
of restart codes from 
IEFYRCDS into the storage 
obtained and anchors the new 
table (IEFRSTBl in the 
JESRSTRT field of the JESCT. 

/L......J, 
'r-./j FILLTAB 

~ Initializes the header, 
including the pointers used 
to reference the table of 
restart codes (IEFRSTB1. 

/L......J, 
'r-./I HDRSETUP 

~ Deletes IEFYRCDS, the module 
containinp the IBM supplied 
default 11st of codes 
eligible for automatic 
restart, from storage. 

~ Returns to the subroutine 
caller. 

j 

I 

j 

,/ 

,IEFJESCT 

/j.JESRSTRTI 

J I,IEFRSTB 

/IRSTBLAsrj 
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IEFRCSTP - Restart Codes statement Processor 

KYHRDYES Valid Keyword encountered in 
the input string routine. IEEZB815 ..1----------> 

rIS-CL-~-E-R------~1 ~ 
Translates the keyword id, 
passed in SCLDATA, from 
Hexadecimal form to EBCDIC 
representation. 

IEEZB815 

~ ISCLSTOP 

IEEZB815 

~ ISCLSTOP 

I~E_E_Z_B_8_1_5 _______ ~~lr ____ ~:) 
ISCLNDSCN r 

KYHRDNO 
IEEZB815 ..1----------> 
""-1 ------I SCLUSER . 

I~E_E_Z_B_8_1_5 _______ ~~I~ ____ ~:; 
ISCLNDSCN r 

Determines if the keyword 
being processed was 
previously encountered. 

If no duplicate keywords were 
encountered on the statement, processing 
is continued. Determines which keyword 
is being processed. 

B. otherwise, a duplicate keyword was 
encountered and message IEF734I is 
issued indicating this situation. 

/~'r-----------------------~ 
'~/~I _________ HS __ G_R_TN __________ ~ 

~ 
~ 

~ 

~ 

Returns to IEEMB887 (the 
generalized parser). 

Unrecognizable data 
encountered routine. 

Determines if the erroneous 
data is an unrecognized 
keyword or trailing data 

Sets return code, 
stop the parse. 

indicating 

Returns to IEEMB887 (the 
generalized parser). 

STEP 19 

~----~'IEEZB815 

~/ISCLRET I 
~'IEEZB815 
r----.... /ISCLRET 

~----~'IEEZB815 

~/ISCLRET I 
~'IEEZB815 
r----.... / ISCLDATA 

, 
• 
,IEEZB815 

/ISCLRET 
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IEFRCSTP - Restart Codes statement Processor 

CDSVES 1271 Valid code found in input 
IEEZBS15 J----------> t--' string routine 
...-, -----., SCLUSER . 

IEEZBS15 J----------> 12s1 
~I--------~I '/ 

Determines which parse 
statement passed control to 
this routine and how to 
process the information. 

SClUFUNC SClDATA . 

IEEZBS15 

SClCHAR SClNDSCN .---....1 If a good code was 
encountered by the parser, 
does the following. 

I .. _E_E_Z_B_S_l_5 ____ :....I 1.------.:) A. Indicates valid code was found 

ISClSTRlN r 
I .. E_E_Z_B_S_15 ____ ---' .--__ ....,:) 8. Extracts the code from the input buffer. 

L.IS_C_l_S_TRN_G ___ ----'~ C. Translates the code from EBCDIC into 
- . internal hexadecimal. 

/~'r------------' 
'~/ ... I ____ T_RANS __ L_AT_E ____ ~I 

D. Searches through the table of codes 
eligible for automatic restart for a 
match. 

/~'r--------------. 
,~/ ... I ____ F_I_ND_MA_T_C_H_:_3_2 ___ ~1 

E. Changes the table of codes eligible for 
automatic restart by either adding or 
deleting the code. 

/~'r--------------. 
,~/~I ____ C_HN_G_R_S_TB_:_3_6 ___ _....I1 

otherwise this was not a 
valid code. 

Returns to IEEMBSS7 (The 
generalized parser). 

I 

STEP 27 

~--------'~'IEEZBS15 

/ISClDATA 
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IEFRCSTP - Restart Codes statement Processor 

~> 
FINDMATCH 

1321 Checks the table of restart 
~ codes for a code that 

matches the input code. 

IEFRSTB J----------,> 1331 If the input code is 
non-zero then, searches 

RSTBIBMN RSTBSLEN / through the IBM supplied 
RSTBCODE codes for a match. 

IEFRSTB 

RSTBIBM 

IEFRSTB J----------> 1341 
~I ----------------~I '/ 

If a matching code was not 
found in the IBM supplied 
codest then does the 
following: 

RSTBSLEN " 

IEFRSTB 

RSTBUSR 

IEFRSTB J----------> 
IRSTBLAST RSTBCODEI 

~> 
CHNGRSTB 

A. Searches through the user defined codes 
for a match. 

135 I Returns to the subroutine 
caller 

~ The restart codes table 
Customization Routine 

§] If a match was found in the 
table of eligible restart 
codes, does the following: 

A. If this invocation is to add a code for 
RESTART processing. issues a message 
indicating that the code already exists. 

/L-..J, ,....---,/1 MSGRTN 1 
B. otherwise. this invocation is to delete 

a code for NORESTART processing. 

IEFRSTB .....-----' , C • Deletes the existing code from the 
r---------------~r------'/ table. 
RSTBLAST RSTBCODE 

~ Otherwise a match was not 
found in the table of 
eligible restart codest so 
does the following: 

STEP 32 

, / 

I 

I 
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IEFRCSTP - Restart Codes statement Processor STEP 38A 

I EFRSTB J----------> 
I RSTBUSRN RSTBLAST I 

Ir-E_F_R_S_T_B ____ :-' I :) 

I RSTBLAST r 
I EFRSTB J----------> 
~I --------~I '/ RSTBCODE . 

IEFRSTB 

RSTBLAST 

~> 
XPANDTBL 

Ir-E_F_R_S_T_B ___ -, J----------~ 
RSTBHEAD RSTBIBM 
RSTBUSR RSTBCODE 

IEFRSTB 

RSTBSLEN 

.---...,/ 

SCR-66 HVS/XA SLL: Schad Restart 

A. If this invocation is to add a code for 
RESTART processing. checks if space is 
available to add an entry 

B. If no space in the user defined portion 
of the table. then o~tains storage to 
contain the existing copy of the table 
of restart codes plus an additional 50 
entries. 
/L--J,r---------------------~ 'r--l/I XPANDTBL: 40 

C. Adds the code to the table of restart 
codes. 

D. otherwise this invocation is to delete a 
code for NORESTART processing. issues a 
message indicating that the code was not 
found in the table of restart codes. 

/L--J,r------------------------~ ,r--l/LI _________ MS __ G_R_TN _________ ..J 

~ 

~ 

~ 

Returns to the subroutine 
caller 

Expands the table of codes 
eligible for automatic 
restart to hold an 
additional 50 entries 

Calculates the amount of 
storage necessary to contain 
the existing table plus 50 
additional entries. 

Obtains storage for the 
existing table plus the 
additional 50 entries. 

/L--J, 
'r--l/! GETTAB ! 

, / 
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IEFRCSTP - Restart Cades statement Processor 

IEFRSTB J----------> 1431 Copies the existing table 1"'"------'1 \ into the storage obtained. 
1 RSTBHEAD r---...,I and anchors the new table 
. (IEFRSTB) in the JESRSTRT 
IEFJESCT entry of the JESCT. 

JESRSTRT 

II"'"E-F-R-S-T-B-------~~II"'"-----...,:) 
I RSTBUSR r 

IEEZB815 

ISCLUSER 

I~\r------------------------' 
\~/~I _________ F_I_LL_T_AB ________ ~ 

Reinitializes the header. 
including painters used to 
reference the table of 
restart cades (IEFRSTB). 

I~\r------------------------' 
\~/I~ _______ H_D_RS_E_TU __ P ________ ~ 

Frees the storage that held 
the existing version of the 
table of restart cades 
(IEFRSTB). 

I~\r---------------------~ 
\~/~I _________ F_R_EE_T_AB ________ ~ 

Returns to the subroutine 
caller. 

Right parenthesis found 
routine 

Indicates right parenthesis 
was found. 

Returns to IEEMB887 (The 
generalized parser). 

STEP 43 

~----~I\IEFJESCT 

./IJESRSTRTI 

~----~I\IEFRSTB 

IIRSTBLASTI 

\ I 
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IEFRCSTP - Restart Codes statement Processor STEP 50 

CDSNO 
IEEZB815 J----------> 
I~-------------~I '/ SCLUSER . 

IEEZB815 

SCLSTRLN 

I~E_E_Z_B_8_1_5 _______ ~~I~ ____ ~:) 
ISCLNDscN r 

BADSTR 
IEEZB815 J----------> 
~I ------------~I '/ SCLUSER . 

IEEZB815 

SCLCHAR 

I~E_E_Z_B_8_1_5 _______ ~~I~ ____ ~:) 
IscLNDSCN r 

SCR-68 MVS/XA SLL: Sched Restart 

~ Invalid code found routine 

~ Issues a message indicating 
that an invalid code was 
encountered. 

/L.......I, ,,..-,/1 MSGRTN 

A. Sets return code, indicating stop the 
parse. 

1521 Returns to IEEMB887 (The 
generalized parser). 

~ Invalid string found routine 

A. Issues a message indicating that an 
invalid code was encountered. 

/L.......I, ',..-,/1 MSGRTN 

B. Sets return code, indicating stop the 
parse. 

~ Returns to IEEMB887 (The 
generalized parser). 

I 

1 

I 

I 

,IEEZB815 

/ISCLRET 

,IEEZB815 

/ISCLRET 
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IEFRCSTP - Restart Codes statement Processor 

End of statement processing 
Routine 

If an unrecognizable keyword 
was encountered, issues a 
message indicating that an 
unrecognizable keyword was 
encountered. 

/~,~-------------------------, 
'~/I~ _________ MS_G_R_TN __________ ~ 

otherwise, a valid keyword 
was found by parser, does 
the following: 

A. If the in-coming keyword list contains 
at least one error, bypasses checking 
the other indicators. Note: the parse of 
the input string did not finish at the 
end of the input record. Therefore, the 
remaining indicators may produce 
messages that could be misleading 

B. If no errors were encountered by the 
parse of the in-coming keyword list, 
checks the remainding indicators. 

C. If no valid codes were found by the 
parser, issues a message indicating that 
the keyword list is invalid. 

/~,~-------------------------------, 
,~/ L.I __________ MS_G_R_TN __________ ~ 

D. Otherwise, the keyword list contains 
only valid codes, if the keyword list 
ending delimiter was not encountered by 
the parser, issues a message indicating 
that the keyword list ending delimiter 
is missing. 

/~,~----------------------~ 
,~/~I _________ HS __ G_R_TN __________ ~ 

E. Otherwise, a right parenthesis was 
found. If extraneous data was 
encountered after the keyword list 
ending delimiter, then issues a message 
indicating that extraneous data was 
encountered. 

/~,~------------------------------, 
,~/L.I _________ M_S_G_R_TN __________ ~ 

STEP SS 
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DESCRIPTIVE NAME: Restart Dynamic SlOT Processing Routine 

FUNCTION: 
This module processes SlOTs which were dynamically 
allocated before the checkpoint was issued. The 
checkpoint processing will generate type 4 DSDR records 
in the checkpoint dataset for dynamically allocated 
DDs. These records contain a copy of the SlOT 
which is needed to successfully recreate those DDs 
which were dynamically allocated. 

ENTRY POINT: IEFXBDYS 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: IEFXB6D9 

INPUT: 
The checkpoint restart workarea specifically the 
following fields: 

FIELD 

CRHADDRP 
CRHACSIP 

OUTPUT: 
FIELD 

CRHAREAS 

LENGTHIMASK 

4 
4 

LENGTHIHASK 

3 

DESCRIPTION 

Pointer to type 4 DSDR (SlOT) 
Pointer to current SlOT 

DESCRIPTION 

Reason code 

Updates the following fields in the current SlOT for 
SYSOUT 

SCTOUTNM 
SCTOUTNO 
SCTOUTPN 
SIOTOUTC 
SIOTDEST 
SIOTSSNH 

SIOTSSDS 
SIOTHOLD 

8 
4 
1 
1 
8 
4 

'80'X 
'40'X 

For defered restarts only: 

SIOTTRKM 4 

SIOTDSNH 4 

System output program name 
Output forms number 
Output class name 
Number of copies 
Userid for routing output 
Name of subsystem to process 
this dataset 
Subsystem dataset indicator 
Dataset is to be placed on 
hold queue 

Kave allocation indicate 
to subsystem that a new 
'dataset' is needed for this 
DD. 
Have allocation indicate 
to subsystem that a new 
dataset name is needed for 
this DD. 

EXIT NORMAL: Return to IEFXB609 

EXIT ERROR: Return to IEFXB609 

ENTRY POINT: DYSRETRY 

PURPOSE: 
Performs clean up processing when an ABEND 
occurs in the process of merging dynamic 
SlOT information. 
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IEFXBDYS - MODULE DESCRIPTION (Continued) 

LINKAGE: SYNCH 

CALLERS: RTM 

INPUT: Estae Parameter List 

OUTPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to caller 

EXTERNAL REFERENCES: 

ROUTINES: None 

DATA AREAS: 
IEFXBCRH - Checkpoint Restart Hork Area 

- Current SlOT 
- type 4 DSDR for SlOT 

CONTROL BLOCKS: SlOT - step Input/Output Table 
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IEFXBDVS - MODULE OPERATION 

IEFXBDYS merges dynamically allocated SlOTs. 

1. IEFXBDYS determines if the DSDR represents a SlOT 
for a catalog, a GDG 'all' request, or a multi-unit 
request. 
These SlOTs are "system generated" (created by 
Allocation). Since these SlOT's will be recreated 
no further processing is done in this module 
for these cases. 

2. Ensures the ddname for the DSDR matches the 
ddname of the current SlOT (see step 4 if not). 

3. Determines if the DD represents a SlOT for a GDG 
all request. 

A. Removes the last nine characters from the 
dataset name so that allocation will recognize 
this as a GDG all request and recreate all 
the generations. 

4. If the ddname of the DSDR SlOT was found in the 
SHA structure, then tests for a SYSOUT dataset. 

A. If this DSDR represents a SYSOUT dataset then 
merges the sysout fields of this SlOT. 

B. If this DSDR represents a SYSOUT dataset and 
this is a deferred restart then requests a new 
dataset and dataset name via allocation from 
the subsystem. 

S. If the ddname of the DSDR SlOT did not match the 
current SHA SlOT then issues a reason code and 
return code. 

6. Return to caller 

RECOVERY OPERATION: 
If an abend occurs in this module, the recovery point 
in IEFX8609 receives control from RTM. The recovery 
routine specifies to RTM the retry address, DYSRETRY, 
in the checkpoint restart workarea. Hhen DYSRETRY 
receives control from RTM, it does the following: 

1. Sets the return code to decimal 36 to indicate a 
checkpoint restart system error. 

2. Performs the necessary cleanup. 

3. Returns to the caller. 
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IEFXBDYS - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXBDYS 
DYSRETRY 

MESSAGES: None 

ABEND CODES: 

008 - Scheduler Restart Local Storage Error 
Associated Reason Codes: 
1 - A Scheduler Restart module failed to obtain 

enough storage from the preallocated storage 
a .. ea. 

2 - A Scheduler Restart module attempted to free 
an area outside the p .. eallocated storage area. 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEFXBDYS: 

EXIT NORMAL: 

(decimal) 
Register 15 = 0 - Request completed successfully 
Reason Code in CRHAREAS: 

CRHANOER 10) - no e .... o .. 

EXIT ERROR: 

(decimal) 
Register 15 = 4 - Request processed unsuccessfully 
Reason Code in CRHAREAS: 

CRHADYNM (340) - Er .. or in processing dynamically 
allocated SlOT (DSDR SlOT does 
not match current SlOT) 

ENTRY POINT DYSRETRY: 

EXIT ERROR: 

(decimal) 
Register 15 = 36 - Restart system error 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFXBDYS: 

Register 0 
Register 1 

Registers 2-12 
Register 13 
Register 14 
Register 15 

= Undefined 
= Address of a one word parameter 

list which contains the address 
of the checkpoint restart workarea. 

= Undefined 
= Address of 18-word save area 
= Return address 
= Entry point address 

ENTRY POINT DYSRETRY: 

Register 0 = Undefined 
Register 1 = Address of the ESTAE parameter list 
Registers 2-14 = Undefined 
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IEFXBDVS - DIAGNOSTIC AIDS I Continued) 

Register 15 = Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBDYS: 

Register 0-14 = Restored 
Register 15 = Return Code 

ENTRY POINT DYSRETRY: 

Registers 0-14 = Restored 
Register 15 = Return code 

SCR-74 MVS/XA SLL: Sched Restart 
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IEFXBDYS - Restart Dynamic SlOT processing Routine 

IEFXB609 

C:> IEFXBDYS 
P~A_~ ____ E_RS _________ ~~I~ ______ ~:) 
ICRHA r 
IEFXBCRW ~--......... \ 
~--------------~~------~/ 
CRHARTRY CRHALEVL 
CRHACSTO CRHABASE 
CRHASAVE 

IEFASIOT J----------> 
~I-----.I SIOTGDGA . 

IEFASIOT r----------> _. \ 

ISCTDDNAM SIOTGALLI : I 

IEFXBCRW 

I ,-CRHA_C_SI_P __ ..... r; 
IEFJFCBN 
'--1 ------.I...J .JFCBDSNM . 

IEFXBCRW 

CR_ERR CRRCGDGE ~-~ 

IEFASIOT J----------> 
~I-----.I 
~TSYSOU . 

IEFXBCRW J----------~ 

/ ICRHACSIP 
~ 

I 
IEFASIOT 

SIOTDEST SIOTHOLD 
SIOTSSDS SCTOUTNM 
SCTOUTND SCTOUTPN 
SIOTOUTC SIOTSSNM 

This module processes SlOTs which were 
dynamically allocated before the 
checkpoint was issued. The checkpoint 
processing will generate type 4 DSDR 
records in the checkpoint dataset for 
dynamically allocated DDs. These records 
contain a copy of the SlOT which is needed 
to successfully recreate those DDs which 
were dynamically allocated. 

~ Saves the callers module 
level, local storage 
address, base register, 
savearea address, and retry 
routine address in this 
modules local storage. 

~ Determine if this is NOT a 
system generated SlOT. 

~ Ensure the DSDR SlOT matches 
the current S\,/A SlOT. 

~ Determine if this SlOT 
represents a GDG all request 

~ Determine if this is a 
SYSOUT SlOT. 

A. For SYSOUT SlOTs copy the DSDR 
information into the SHA SlOT 

B. For a deferred restart requests a new 
dataset name and new dataset for the 
sysout dataset 

STEP 01 

I 

I 

[ 

I 

• 

\IEFXBCR\., 
/,----, 

CRHAFP_D 
YS 

CRHARTRY 
CRHALEVL 
CRHACSTO 
CRHABASE 
CRWASAVE 

\IEFJFCBN 

/I.JFCBDSNHI 

\IEFASIOT 
/r----~ 

SIOTDEST 
SIOTHOLD 
SIOTSSDS 
SCTOUTNM 
SCTOUTNO 
SCTOUTPN 
SIOTOUTC 
SIOTSSNM 

LY28-1745-1 (c) Copyright IBM Corp. 1987. 1989 Method of Operation SCR-75 



"Restricted Materials of IBM" 
Licensed Materials - Property of IBM 

IEFXBDYS - Restart Dynamic SlOT processing Routine STEP 05C 

IEFXBCRW r----------> C. For a deferred restart also does the 
\~ \. following I CRHACSIP CRHADE FR I / 
IEFXBCRW 

CR_ERR CRRCDYNM r---...1 

RTH 

C:>~ 
DYSRETRY 

IEFXBCRW r-----.l\. 
r-----------J / 
CRHACSTO CRHABASE 
CRHASAVE 
CR_SYSERR 

If entering for retry 
processing Retry entry point 

Restores callers module 
level. local storage 
address. base register. 
savearea address and retry 
routine address in the 
Checkpoint restart workarea. 

Returns to the caller 

I 

L...-__ ---J \.1 EFXBCRloi 

,/ICRWARCDEI 

~\'IEFXBCRW 
r-----~/r----~ 

\. / 

CRHAFP_D 
YS 

CRHARTRY 
CRHALEVL 
CRHACSTO 
CRHABASE 
CRHASAVE 
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IEFXBGDG - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXBGDG 
XBGDGRTY 

MESSAGES: None 

ABEND CODES: None 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEFXBGDG: 

EXIT NORMAL: 

(decimal) 
Register 15 = 0 - Processed request. 

ENTRY POINT XBGDGRTY: 

EXIT ERROR: 

Register 15 = 36 (decimal) Restart System error 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFXBGDG: 

Register 0 
Register 1 
Registers 2-12 
Register 13 
Register 14 
Register 15 

= Undefined 
= Address of the input parameter list 
= Undefined 
= Address of 18-word save area 
::. Return address 
= Entry point address 

ENTRY POINT XBGDGRTY: 

Register 0 
Register 1 
Registers 2-13 
Register 14 
Register 15 

= Undefined 
= Address of the ESTAE parameter list 
= Undefined 
= Return address to RTM 
= Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBGDG: 

Register 0-14 = Restored 
Register 15 = Return Code 

ENTRY POINT XBGDGRTY: 

Registers 0-14 = Restored 
Register 15 = Return code 
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IEFXBGDG - Checkpoint Restart GDGNT Processing Routine STEP 01 

Checkpoint Restart control 

'-i~ C:> 
IEFXBGDG 

P~A_R_AM_E_T_E_R_S ________ ~~lr ____ -':) 

ICRWA r 
IEFXBCRW J----------> 
r-I ------,1 
CRHARCDE . 

IEFZB429 r----------> 
LIG_D_G_NT __________ ~I-: ) 
IEFXBCRW . 
~-------...J 
ICRWAGDGP CRWARCDEI 

IEFQMIDS 

SWGDGNID 

IEFZB505 

SNBLKPTR SliVA 

I EFXBCRW r----------> 
LIC_RHA __ R_C_D_E _____ ~I-: ) 

IEFXBDDR 

I L. D_S_D_R-_G_D_G_NT _____ -II..J 
IEFZB429 

GNTNEXTR 

IEFZB429 J----------> 
~I ------------~I '/ 
GNTNEXTR . 

IEFXBDDR 

RTM 

C:> XBGDGRTV 
IEFXBCRW r-----~, 

~----------~ r------./ 
CRWACSTO CRHABASE 
CRI1ASAVE 
CR_SYSERR 

SCR-80 MVSIXA SLL: Schad Restart 

This module merges Generation Data Group 
Name Tables (GDGNTs), from the Data Set 
Descriptor Records (DSDR) to SWA by either 
updating existing GDGNTs in SWA or 
assigning and writing new GDGNTs to SWA. 

~ Merge GDGNT DSDR records in 
S\'/A by: 

A. If no SWA block version of a GDGNT is 
available to update, then assign and 
write a new SWA block for the GDGNT. 

B. Update the SWA block version of the 
GDGNT with the DSDR version of a GDGNT. 

C. Issue a read request for the next GDGNT 
record, if one exists. otherwise, all 
GDGNT records read and processing is 
complete. 

~ Return with return code in 
register 15. 

[ 
[ 
[ 

[ 

I 

I 

,IEFXBCR\., 
/r------, 

CRWAGDGP 
CRWAEPAP 
CRI'IASTYP 

,IEFAJCTB 

/1 JCTGOGNT I 
,IEFZB429 

'IGNmEXTPI GNTNEXTR 

,IEFXBCRW 
/r-----..., 

CRWARCDE 
CRWAFP_G 

OG 
CRWARTRY 
CRI'lAlEVl 
CRWACSTO 
CRI>IABASE 
CRWASAVE 
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IEFXBRDC - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Restart Read Checkpoint Dataset Routine 

FUNCTION: 
This module performs the reading of records from 
the checkpoint dataset and/or updating a pointer 
to point to the next record within the buffer. 

ENTRY POINT: IEFXBRDC 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: IEFXB609 and other restart processing routines 

INPUT: 
The checkpoint restart workarea specifically the 
following fields: 

FIELD LENGTHIHASK DESCRIPTION 
----------- -----------

CRHADCBP 4 Pointer to the DeB for 
checkpoint dataset 

the 

CRHACKID 16 IO of the checkpoint header 

CRHAROID 
CRHADTYP 

CRWARANY 
CRHARCHR 
CRWARSPC 

CRHADDRP 

OUTPUT: 
FIELD 

CRWARCDE 
CRHAREAS 
CRHADDRP 

2 
1 

X'80' 
X'40' 
X'20' 

4 

LENGTHIHASK 

4 
3 
4 

EXIT NORMAL: Return to caller 

EXIT ERROR: Return to caller 

ENTRY POINT: RDCRETRY 

PURPOSE: 

record to be read 
ID of DSDR to be read 
Type of DSDR to be read 
Read any 
Read Checkpoint Header Record 
Read Specified DSDR type 
Pointer to current record 
in the buffer 

DESCRIPTION 

Return code 
Reason code 
Virtual address of DSDR 
wi thin buffer 

Performs clean up processing when an ABEND 
occurs in the process of reading the check­
point dataset. 

LINKAGE: SYNCH 

CALLERS: RTH 

INPUT: Estae Parameter List 

OUTPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to caller 

ENTRY POINT: SYNEXIT 
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IEFXBRDC - MODULE DESCRIPTION (Continued) 

PURPOSE: 
Entered when an uncorrectable input/output 
error occurred while reading tha checkpoint 
dataset. 

LINKAGE: Branch 

CALLERS: Code supporting tha READ macro 

INPUT: Information in registers 0-1 

OUTPUT: None 

EXIT NORMAL: Return to caller 

EXIT ERROR: Return to caller 

EXTERNAL REFERENCES: 

ROUTINES: None 

DATA AREAS: 
IEFXBCRH - Checkpoint Restart Nork Area 

- Checkpoint Dataset 

CONTROL BLOCKS: 
DeB - Data Control Block 
JCT - Job Control Table 
JSCB - Job Step Control Block 
PSA - Prefixed Save Area 
TCB - Task Control Block 

SCR-82 MVS/XA SLL: Schad Restart 
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IEFXBRDC - MODULE OPERATION 

IEFXBRDC reads the type of record specified as input 
from the checkpoint dataset. 

1. IEFXBRDC determines the type of record to be 
read from the checkpoint dataset. 

2. If the type of record to be read is a chBckpoint 
header record, the checkpoint dataset will be 
read until a record with the matching checkpoint 
10 is found. 

3. If the type of record to be read is for a specific 
type of DSDR, the checkpoint dataset will be read 
or the pointer within the buffer will be incre­
mented to the next record within the buffer. If 
the DSDR type is not the same as that requested, 
return code 4 with reason code 300 will be set. 

4. If the type of record to be read is for any type 
of DSDR, the checkpoint dataset will be read or . 
the pointer within the buffer will be incremented 
to the next record within the buffer. 

5. If while reading the checkpoint dataset a record 
of undetermined type is found, return code 4 with 
reason code 235 will be set. 

6. If while reading the checkpoint dataset an uncor­
rectable input/output error occurs, return code 4 
wi th reason code 038 will be set. 

7. Return to caller 

RECOVERY OPERATION: 
If an abend occurs in this module, the recovery point 
in IEFXB609 receives control from RTM. The recovery 
routine specifies to RTM the retry address RDCRETRY 
in the checkpoint restart workarea. Hhen RDCRETRY 
receives control from RTM, it does the following: 

1. Sets the return code to decimal 36 to indicate a 
checkpoint restart system error. 

2. Performs the necessary cleanup. 

3. Returns to the caller. 
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IEFXBRDC - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXBRDC 
RDCRETRY 
SYNEXIT 

MESSAGES: None 

ABEND CODES: 

OOB - Scheduler Restart Local storage Error 
Associated Reason Codes: 
1 - A Scheduler Restart module failed to obtain 

enough storage from the preallocated storage 
area. 

2 - A Scheduler Restart module attempted to free 
an area outside the preallocated storage area. 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEFXBRDC: 

EXIT NORMAL: 

(decimal) 
Register 15 = 0 - Request completed successfully 
Reason Code in CRHAREAS: 

CRHANOER (0) - no error 

EXIT ERROR: 

(decimal) 
Register 15 = 4 - Request processed unsuccessfully 
Reason Code in CRHAREAS: 

CRRCERIO (038) - Uncorrectable input/output error 
CRRCUTYP (235) - Undetermined type of checkpoint 

record was encountered 
CRRCEOF (237) - End of file reached 
CRRCNTYP (300) - DSDR type read is not type requested 

ENTRY POINT RDCRETRY: 

EXIT ERROR: 

(decimal) 
Register 15 = 36 - Restart system error 

ENTRY POINT SYNEXIT: 

EXIT NORMAL: 

Register 15 = 4 - Request processed unsuccessfully 
Reason Code in CRHAREAS: 

CRRCERIO (038) - Uncorrectable input/output error 

EXIT ERROR: 

Register 15 = 36 - Restart system error 

REGISTER CONTENTS ON ENTRY: 
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IEFXBRDC - DIAGNOSTIC AIDS CContinued) 

ENTRY POINT IEFXBRDC: 

Register 0 
Register 1 

Registers 2-12 
Register 13 
Register 14 
Register 15 

= Undefined 
= Address of a one word parameter 

list which contains the address 
of the checkpoint restart workarea. 

= Undefined 
= Address of 18-word save area 
= Return address 
= Entry point address 

ENTRY POINT RDCRETRY: 

Register 
Register 
Registers 
Register 

o 
1 
2-14 
15 

= Undefined 
= Address of the ESTAE parameter list 
= Undefined 
= Entry point address 

ENTRY POINT SYNEXIT: 

Register 0-1 

Registers 2-13 

Register 14 
Register 15 

= status information reflecting the 
type of error 

= Contents at the time the READ was 
issued 

= Return address 
= Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBRDC: 

Register 0-14 = Restored 
Register 15 = Return Code 

ENTRY POINT RDCRETRY: 

Registers 0-14 = Restored 
Register 15 = Return code 

ENTRY POINT SYNEXIT: 

Registers 0-14 = Same as at time of entry 
Register 15 = Return code 
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IEFXBRDC - Restart Read Checkpoint Dataset Routine STEP 01 

IEFXB609 and other restart 

p~s';ng ~ti.... ~ > 
IEFXBRDC 

PrA_RAHE ___ T_E_R_S ________ ~~I~----~:) 
ICRHA r 
IEFXBCRW r--------' , 

~--------~ ~----~/ 
CRHA_IJSCB 
CRNARTRY CRHALEVL 
CRHACSTO CRHABASE 
CRHASAVE 

IEFXBCRW r----------> 
r---------.-: 
CRHARDID CRHARCHR 
CRHARSPC CRHARCDE 
CR_NOERR 

IHJMCHR 

I ... I_H_J_ID_E_NT _____ ..... r ~ 
IEFXBDDR .--, ___ ----.,...J 
DSDR_PPIR_ID _ 

IEFXBnDR r----------> 
~------..,-: , 
DSDR_HEADER 
DSDR_RECORD_ID 
DSDR_DDNT 
DSDR_SIOT_JFCB 
DSDR_DYNAHIC_SIOT 
DSDR_JFCBX 
DSDR_GDGNT 
DSDR_SIOT_JFCB_ID 
DSDR_DDNT_ID 
DSDR_JFCBX_ID 
DSDR_DYNAHIC_SIOT 
_ID 

DSDR_GDGNT_ID 
DSDR_END_BLOCK_ID 

IEFXBCRW . 

l ... c_RHAB ___ U_F_F ______ --'I...J 
IEFXBCRW 

~--.... / 

CRHADCBP CRHADDRP r----' 
CR_ERR CRRCUTYP 

SCR-86 HVSIXA SLL: Schad Restart 

This module performs the reading of 
records from the checkpoint dataset and/or 
updating a pointer to point to the next 
record within tho buffer. 

§] Saves the caller's module 
level, local storage 
address, base register, 
savearea address and retry 
routine address in this 
module's local storage. 

~ Reads the next record on the 
checkpoint dataset or 
updates the pointer to the 
next record within the 
buffer. If the checkpoint 
header record was requested, 
the checkpoint dataset is 
read until the record for 
the checkpoint ID requested 
is found or end of file is 
reached. 

A. Increment pointer to next record wi thin 
buffer by adding the length of the 
previous record read. 

I , 

LJ 

[ 

I 

. 

,IEFXBCRi'l 
I~-----. 

CRNARTRY 
CRWALEVL 
CR~'ACSTO 
CRNABASE 
CRHASAVE 

,IEFXBCRW 
1.-------. 

CR"~RCDE 
CRHAREAS 
CRHADDRP 
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IEFXBRDC - Restart Read Checkpoint Dataset Routine 

IEFXBCRW 

CRHACKID CRHARCHR 
CRHARCDE 
CRNAFP_SYN 
CRHABUFF CR_NOERR 

IHJMCHR 

IIHJCHKID I 
IEFXBCRW 

CR_ERR CRRCERIO 
CRRCEOF 

IEFXBDDR 

DSDR_RECORD_ID 
DSDR_SIOT_JFCB_ID 
DSDR_DDNT_ID 
DSDR_JFCBX_ID 
DSDR_DYNAMIC_SIOT 

ID 
DSDR_GDGNT_ID 
DSDR_CIR_ID 
DSDR_PPIR_ID 

IEFXBCR1'l 

ICRHARDID CRNARSPcl 

IEFXBCRW 

CR_ERR CRRCUTYP 
CRRCNTYP 

IEFXBCRW 

r----------> 
\ -: I 

: / 
: 
: 
: 
: 
: 

...J 

B. If the request was for the read of a 
checkpoint header record. problem 
program image record or the end of the 
buffer has been reached. read a record 
from the checkpoint dataset. 

C. Determines if the record is valid. 

r----------> D. Determines if the record is the type , 
-: \ requested. 

: / 
: 
: 
: 
: 
: 
: 
: 
: 
: 

...J 

RTH 

~> 
RDCRETRY 

.-----1\ .-------_ .... .----./ 
CRHACSTO CRNABASE 
CIU'IASAVE 
CR_SYSERR 

I.-E_F_X_B_C_RW ____ :---"" • __ ----oJ:) I 031 

I CRHA_PPJSCB r 
Restores the caller's module 
level, local storage 
address, base register, 
savearea address and retry 
routine address in the 
Checkpoint restart workarea. 

Returns to the caller. 

STEP 02B 

~ I----I\IEFXBCRW 
r-----./ .-----. 

• CRNARCDE 
CRNAREAS 
CRHADDRP 

'--------"\IEFXBCRW 

/ICRI'lARCDEI 

""--------"\1 EZJSCB 

, / 

[ / I JSCBACT I 

\IEFXBCRW 
/.-----. 

CRNAFP_R 
DC 

CIU'IARTRY 
CRNAlEVl 
CRNACSTO 
CRWABASE 
CRNASAVE 
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IEFXBSWA - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Checkpoint Restart SWA Manager 
Interface Routine 

FUNCTION: 
This module performs the common SHA Manager 
READ/LOCATE, WRITE/LOCATE or ASSIGN/CONDITIONAL 
requests for the Checkpoint Restart control 
and processing routines. 

ENTRY POINT: IEFXBSWA 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: 
Checkpoint Restart control and processing 
routines 

INPUT: Register 1 points to a word pointing to CRHA 

OUTPUT: SWA Manager call made as per caller's request. 

EXIT NORMAL: Return to caller 

ENTRY POINT: XBSWARTY 

PURPOSE: 
To perform cleanup processing when an abend 
occurred during SHA Manager processing. 

LINKAGE: SVNCH 

CALLERS: RTM 

INPUT: Estae parameters 

OUTPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to caller 

EXTERNAL REFERENCES: 

ROUTINES: SWA Manager 

DATA AREAS: IEFXBCRH - Checkpoint Restart Work Area 

CONTROL BLOCKS: 
None 

CVT - Communications Vector Table • • • • • • • • IU) 
~ESCT - ~ob Entry Subsystem Communications Table. • IU) 

IC=create, H=modify, U=use, D=delete) 
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IEFXBSWA - MODULE OPERATION 

The following steps are involved in the process 
of invoking the SHA Manager: 

1. If the pointer for the External Parameter Area 
(EPA) in the Checkpoint Restart Work Area (CRWAJ 
field CRWAEPAP is zero then return to the caller 
with a return code of 4 in register 15 and reason 
code 281 (decimal) in CRHAREAS. 

2. If the SVA field SHVA for a READ LOCATE or WRITE 
LOCATE is zero. then return to the caller with a 
return code of 4 in register 15 and reason code 
283 (decimal) in CRWAREAS. 

3. For request types READ LOCATE and WRITE LOCATE. 
check for multiple EPAs. Check each EPA for a 
valid SVA. For an invalid EPA. set the return 
code to 4 in register 15 and reason code 280 
(decimal) in CRNAREAS. 

4. Select the SI'IA Manager call type using the CRHA 
field CRWASTYP. For each call type invoke the SHA 
Manager. If the type is not recognized. then 
return with a return code of 4 in register 15 
and reason coda 282 (decimal) in CRHAREAS. If the 
request type is ASSIGN and the return code from 
SI'IA Manager is non zero then return with a return 
code of 4 in register 15 and reason code 280 
(decimal) in CRHAREAS. 

5. Return to caller 
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IEFXBSWA - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXBSHA 
XBSHARTY 

MESSAGES: None 

ABEND CODES: None 

WAIT STATE CODES: NQOO 

RETURN CODES: 

ENTRY POINT IEFXBSHA: 

EXIT NORMAL: 

(dec) 
Register 15 = 0 - Processed request. 

(dec) 

Register 15 4 - Request not processed. 
Reason codes with retum code 4 

280 - Error while processing a SHA Manager request. 
281 - No EPA specified for a SWA Manager Request. 
282 - Invalid SHA Hanager request type. 
283 - Invalid SVA specified in EPA. 

ENTRY POINT XBSHARTY: 

EXIT ERROR: 

Register 15 = 36 (decimal) Restart System error 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFXBSHA: 

Register 0 
Register 1 
Registers 2-12 
Register 13 
Register 14 
Register 15 

= Undefined 
= Address of the input parameter list 
= Undefined 
= Address of 18-word save area 
= Retum address 
= Entry point address 

ENTRY POINT XBSHARTY: 

Register 0 
Register 1 
Registers 2-13 
Register 14 
Register 15 

= Undefined 
= Address of the ESTAE parameter list 
= Undefined 
= Retum address to RTH 
= Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBSHA: 

Register 0-14 = Restored 
Register 15 = Retum Code 
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IEFXBSWA - DIAGNOSTIC AIDS (Conti ...... ) 

ENTRY POINT XBSHARTY: 

Registers O-l~ = Restored 
Register 15 = Return code 
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IEFXBSWA - Checkpoint Restart S\lIA Manager Interface Routine STEP 01 

Checkpoint Restart control and 

p~.';ng rauti~. ~ > 
IEFXBSWA 

PrA_RA __ HE_T_E_R_S ________ ~~lr------~:) 
ICRWA r 
IEFXBCRW r------' , 
r---------------~r------~/ 

CRWAEPAP CR_ERR 
CRRCISWA 

IEFXBCRW r----------> 
r-------------~-: , 
CRWASTVP CRWARCDE 
CR_NOERR 

IEFZBS05 • 

..... ISWV_A ___ ..... I-J 
IEFXBCRW 

CRWAEPAP CR_ERR 
CRRCSSWA 

IEFZB50S 

SHCHNPTR 

....---..,/ 

IEFXBCRW r----------> 
... IC_R_WA_S_TV __ p ______ --Ir: ) 
R15 . 

L-___ --II-i 
IEFXBCRW 

SCR-92 HVS/XA SLL: Schad Restart 

This module performs the common SWA 
Manager READ/LOCATE, WRITE/LOCATE or 
ASSIGN/CONDITIONAL requests for the 
Checkpoint Restart control and processing 
routines. 

[!!] If the CRWA EPA painter is I 

zero set the error reason 
code and return code in 

I 

CRWA. 

~ Otherwise, process SWA 
Manager request by doing the 
following: 

A. Check if a valid EPA SVA is specified I 

for READ/LOCATE or WRITE/LOCATE 
requests. If not valid set error reason 
code and return code. 

B. Check for READ/LOCATE, WRITE/LOCATE or 
ASSIGN/CONDITIONAL request and invoke 
SHA Manager for these request types. 

C. If the request type is not for one of 
the above requests, then set error I 
reason code and return code in CRWA. 
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IEFXBSWA - Checkpoint Restart SWA Manager Inter~ace Routine STEP 03 

RTH 

~> 
XBS,.,ARTV 

IEFXBCRW ...-------........ , 
...--------------------' r----./ 
CRHACSTO CRHABASE 
CRNASAVE 
CR_SVSERR 

Return with return cade in 
register 15. 

LV28-174S-1 (e) Copyright IBM Corp. 1987, 19B9 

~------~'IEFXBCRW 
r----------~/r------~ 

CRHARCDE 
CRHAFP_S 

HA 
CRHARTRV 
CRHALEVL 
CRHACSTO 
CRHABASE 
CRNASAVE 
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IEFXBSJX - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Restart SIOT/JFCB and Extension 
Processing Routine 

FUNCTION: 
This module processes the SlOTs, JFCBs, and JFCB 
extensions corresponding to the DSDR read from the 
checkpoint dataset. 

ENTRY POINT: IEFXBSJX 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: IEFXB609 

INPUT: 
The checkpoint restart workarea and a function code 
indicating the type of processing to be performed. 

OUTPUT: 
If the function code was for SIOT/JFCB processing, 
the DSDR copies of the SIOT/JFCB and any JFCB 
extensions are merged to the SHA copies. 

If the function code was for the initialization of a 
new SIOT/JFCB, SHA blocks are assigned and initialized 
for the SlOT and JFCB. 

CRHACSIP - Address of new SlOT 

EXIT NORMAL: Return to IEFXB609 

EXIT ERROR: Return to IEFXB609 

ENTRY POINT: SJXRETRY 

PURPOSE: 
Performs clean up processing when an ABEND 
occurs in the process of reading the check­
point dataset. 

LINKAGE: SYNCH 

CALLERS: RTM 

INPUT: Estas Parameter List 

OUTPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to caller 

EXTERNAL REFERENCES: 

ROUTINES: 
IEFXBMRG - Restart Generalized Merge Routine 
IEFXBRDC - Restart Read Checkpoint Dataset Routine 
IEFXBSWA - Restart SHA Manager Routine 
IEFG84DC - Dataset Reservation/Release 
IEFEB4UV - Enhanced Unit Verification Interface 

CONTROL BLOCKS: 
ATCA - Allocation Communication Area 
CVT - Communications Vector Table 
JCT - Job Control Table 
JFCB - Job File Control Block 
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IEFXBSJX - MODULE DESCRIPTION (Continued) 

JFCBE - Job File Control Block Extension for 3800 
JFCBX - Job File Control Block Extension 
SCT - step Control Table 
SlOT - Step Input/Output Table 
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IEFXBSJX - MODULE OPERATION 

IEFXBSJX processes the SlOTs, JFCBs, and JFCB extensions 
corresponding to the DSDR on the checkpoint dataset as 
fallows: 

1. If the type of processing requested is for SIOT/JFCB 
processing, this routine does the following: 

a. The SlOT fields in the DSDR are merged to the 
SlOT in SMA, 

b. The DSDR copy of the JFCB is merged to the SMA 
version of the JFCB by invoking routine IEFXBMRG. 
After the merge by template, several fields in 
the JFCB are marged separately. 

c. If the JFCB indicates that any JFCBEs or JFCBXs 
exist for this SIOT/JFCB, the DSDR copy of the 
SMA block is read from the checkpoint dataset and 
IEFXBMRG is invoked to merge the DSDR copy of the 
JFCB extension to the SMA copy. 

2. If the type of processing requested is for the ini­
tialization of a naN SIOT/JFCB, this routine does 
the following: 

a. A naN SNA black will be assigned for the SlOT 
and JFCB. 

b. The fields which would not be initialized by 
normal SIOT/JFCB merge processing are initialized. 

c. The newly assigned and initialized SlOT and JFCB 
are then written to SMA. 

3. Retum to caller 

RECOVERY OPERATION: 
If an abend occurs in this module, the recovery point 
in IEFXB609 receives control from RTM. The recovery 
routine specifies to RTM the retry address SJXRETRY 
in the checkpoint restart warkarea. When SJXRETRY 
receives control from RTH, it does the following: 

1. Sets the return code to decimal 36 to indicate a 
checkpoint restart system error. 

2. Performs the necessary cleanup. 

3. Retums to the caller. 

"Restricted Materials of IBH" 
Licensed Materials - Property of IBM 

SCR-96 HYSIXA SLL: Schad Restart LY28-1745-1 (c) Copyright IBM Corp. 1987, 1989 



"Restricted Materials of IBM" 
Licensed Materials - Property of IBM 

IEFXBSJX - DIAGNOSTIC AIDS 

. ENTRY POINT NAMES: IEFXBSJX 
s.JXRETRY 

MESSAGES: None 

ABEND CODES: 

OOB - Scheduler Restart Local storage Error 
Associated Reason Codes: 
1 - A Scheduler Restart module failed to obtain 

enough storage from the preallocated storage 
area. 

2 - A Scheduler Restart module attempted to free 
an area outside the preallocated storage area. 

WAIT STATE CODES: Nona 

RETURN CODES: 

ENTRY POINT IEFXBs.JX: 

EXIT NORMAL: 

I decimal) 
Register 15 = 0 - Request completed successfully 
Reason Code in CRHAREAS: 

CRRCNOER (0) - no error 

EXIT ERROR: 

(decimal) 
Register 15 = 4 - Request processed unsuccessfully 
Reason Code in CRHAREAS: 

CRRCDUMY (031) - SMA SlOT indicates that the DD is 
not a dummy and DSDR indicates 
the dataset is a dummy 

CRRCEVIO (239) - Deferred restart and VIO dataset 
CRRCXSJX (320) - Modules does not support the 

function requested 
CRRCUVLU (321) Error return from IEFEB4UV for a 

request to convert a device type 
to a look-up value. 

CRRCXMRG (420) - Error occured while processing a 
merge request. 

ENTRY POINT s.JXRETRY: 

EXIT ERROR: 

Register 15 = 36 - Restart system error 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFXBSJX: 

Register 0 
Register 1 

= Undefined 
= Address of a two word parameter 

list which contains the address 
of the checkpoint restart workarea 
and the address of the function code. 

Registers 
Register 

2-12 = Undefined 
13 = Address of 18-word save area 
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IEFXBSJX - DIAGNOSTIC AIDS (Continued) 

Register 14 
Register 1.6 

= Return address 
= Entry point address 

ENTRY POINT SJXRETRY:· 

o = Undefined 
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Register 
Register 
Registers 
Register 

1 = Address of the ESTAE parameter list 
2-14 = Undefined 
1.6 = Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBSJX: 

Register 0-14 = Restored 
Register 1.6 = Return Coda 

ENTRY POINT SJXRETRY: 

Registers 0-14 = Restored 
Register 1.6 = Return code 
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IEFXBSJX - Restart SIOT/JFCB and Extension Processing Routine 

IEFXB609 

~> IEFXBSJX 
PARAMETERS ...-__ ----1' 
...---------' r-----,/ 

This module processes the SlOTs, ~FCBs, 
and ~FCB extensions corresponding to the 
DSDR read from the checkpoint dataset. 

....----', ~ 
...---------' 1"'"----,/ 
IEFXBCRW Saves the caller's module 

level. local storage 
address. base register. 
savearea address and retry 
routine address in this 
module's local storage. 

CRHARTRY CRHALEVL 
CRHACSTO CRHABASE 
CRHASAVE 

PARAMETERS -1----------> 1021 
r-, -----." 

Determines the type o~ 
processing requested. 

FUNCnON_coDE _ 
A. If the type of processing requested is 

for merging of the SlOT and ~FCB, calls 
Marge_SlOT and Merge_JFCB. 

B. Performs merging of the SlOT 
/~,...--------------------, , .... /1 MERGE_SlOT: 06 1 

IEFXBCRW J----------> C. Performs merging of the ~FCB 
...-------~ /~,~--------------, 
1 CIU'IARCDE CR_NDERR 1 ' .... / 1 MERGE_JFCB: 11 1 

D. If the type and processing requested is 
for initial- zation of a new SlOT and 
JFCB, calls Initial_New_ SIOT_~FCB to 
assign and initialize the SHA blocks. 

E. Initializes a new SIDT/JFCB 
/~,~------------------------, ' .... /1 INlnAL_NEtCSIOT_JFCB: 05 1 

STEP 01 

~------I"IEFXBCRW 
...-------,/r-----, 

• CIU'IARTRY 
CRHALEVL 
CRHACSTO 
CIU'lABASE 
CIU'lASAVE 
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IEFXBSJX - Restart SIOT/JFCB and Extension processing Routine STEP 03 

RTH 

C:> SJXRETRV 
IEFXBCRW ..-------' , 
r------------~ / 
CRHACSTO CRHABASE 
CIU~SAVE 
CR..SYSERR 

Restores the caller's module 
level, local storage 
address, base register, 
savearea address and retry 
routine address in the 
Checkpoint restart workarea. 

Returns to the caller. 

~----~'IEFXBCRW 

i/lcRWARCDEI 

~'IEFXBCRW 
,...-----,/..-----. 

, / 

CRHAFP_S 
.IX 

CRHARTRY 
CRWALEVL 
CRWACSTO 
CRHABASE 
CRWASAVE 

~ Assigns and Initializes a 
new SIOT/JFCB pair 

IEFASIOT 

. IINDMSIOT 

IEFAJCTB 

r----------> r: ) 
L.IJ_C_TS_I_S_O ___ ~I-: 
IEFXBDDR : 

L.I D_S_D_R __ S_C_T_SY_S_o_u_~I-J 
IEFXBCRW 

CRHASTYP 

IEFQMIDS 

SHSIOTID SHJFCBID r--...... 

SCR-IOO MVS/XA SLL: Scheel Restart 

A. 

B. 

Initialize the EPA for the SlOT and JFCB 
to be assigned and call IEFXBSHA to 
invoke SHA Manager-. 

Assigns the SlOT and .IFCB 
/L-J, 

'r--t/ IEFXBSHA 

CRWA 

-.I 

[ 
,IEFXBCRW 
/..-----. 

CRHAEPAP 
CRWASTYP 
CRHAASGN 

,IEFZB505 
/..-----. 

SWBLKID 
SHLNGTH 
SHCHNPTR 
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IEFXBSJX - Restart SIOT/JFCB and Extension Processing Routine 

I EFXBCRW r----------> 
-' , 

ICRHARCDE CR_NOERRI ! / 
IEFXBDDR . 
r---------,...J I DSDR_JFCB I 
IEFXBCRW 

CRHASCTS 

IEFZBSOS 

SHBLKPTR StlVA 

IEFQMIDS 

SHSIOTID 

IEFXBDDR 

DSDR_DDNAME 
DSDR_UNIT_TYPE 
DSDR_SCTSYSOU 

IEFJFCBN 

JFCBVLCT 

IEFZB4UV 

FUNCFLGS UNITTAB 

IEFZB4UV 

UNUNDEV 

IEFXBDDR 

IEFQMIDS 

SHSIOTID SHJFCBID 

XEFXBCRW 

CRHASTYP 

IEFXBCRW , 
r-----------' ...----..,/ 
CR_ERR CRRCUVLU 

C. Initializes the SlOT and JFCB assigned 
ormation in the DSDR and the with the inf 

information 
by normal me 
restart SHA 
write the Sl 

that wouldn't be initialized 
rge processing. Calls the 
Manager interface routine to 
OT and JFCB to SWA. 

D. Converts the 
value 

/L-...J, 

'r--I/ 

device type to a look-up 

lEFEB4UV 

UNITTAB» FUNCFLGS 

lOT and JFCB to SHA E. Nrites the S 
/L-...J, 

'r--I/ lEFX8SHA 

CRHA 

STEP OSC 

-'----........ 'IEFXBCRl., 

[ 
rt 

LJ 

_I 

[ 
[ 
[ 

I 

/ICRHACSIpl 

,XEFASIOT 
/r------. 

SIOTDSKA 
SIOTTYPE 
SCTDDNA~1 

SCTPJFCB 
SIOTDYAL 
SCTNMBUT 
SIOTVLCT 
SCTSYSOU 
SIOUCBAD 
SIOTSCT 
SCTANAME 
SJFCBPTR 

,XEFZB4UV 
/r------. 

FUNCFLGS 
CNVTLW 
UNITTAB 
UNLUVDEV 
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IEFXBSJX - Restart SIOT/JFCB and Extension processing Routine 

~> 
MERGE_SlOT 

IEF~BDDR J----------> 
~I ----------------~I '/ DSDR....IFCB _ 

IEFASIOT 

S..IFCBPTR 

.06 1 Merges the DSDR SlOT to the 

.:.:J SlOT in SWA 

1071 Merges the information from 
the DSDR SlOT to the SWA 
SlOT. 

IEFXBDDR r----..... , I!!I°MergeS disposition and 
~--------1 r---~/ alternate disposition of the 
DSDR_SCTSDISP 
DSDR..SIOTALTD 

dataset. 

IEFXBDDR J----------> 1091 r--I -----" 
If the dataset was open at 
checkpoint, sets the open at 
checkpoint bit in the SlOT. DSDR..DSAB_OPEN _ 

IEFASIOT r----------> 
ISCTSYSIN SCTSYsoul-: 

IEFXBCRW . 

&...1 CRHAA _____ UT_O ________ ..... I-J 

Determines if the SlOT is 
for a sysin or sysout 
datasets. Sysin and sysout 
datasets are allocated by 
JES and do nat require the 
merging that ather types of 
datasets require. 

A. For sysout datasets. the dataset is 
marked as old for automatic restarts and 
new for deferred restarts 

B. For all other types of data sets the 
following merging takes place. 

STEP 06 

~'ZEFASZOT 
'/ISIOTOCKPI 

IEFXBDDR J----------> C. Sets the concatenated DD indicator as in ~ ___ --11 

r--I-----'I DSDR..DSABDCAT _ 

I ..... E_F_A_SI_O_T __ ---.J----------> 
SIOTUNAF SIDVAMDS 
SIOTSSDS S3400DSP 
SCTIJNAFF 

IEFASIOT r----------> 
&...1 SC_TUTY ____ P_E ________ ...... r: 
IEFJFCBN • 
~I ________________ ~I..J 
..IFCDEN _ 

the DSDR. 

D. For non-VIa and non-subsystem dataset 
resolves any unit affinity requests 
invalidated by DDNT processing by 
determining the correct unit type. 

E. Determines the type of unit specified in 
the restart ..ICL and determines if it 
requires updating. 

F. For tape devices that are capable of 
writing at various densities. determines 
the type of device and the density at 
which the data was written. If the 
device specified on the restart could 
cause compat- iblity problems with the 
density. the unit type is merged. 

c= 
LZEFdFCBN 

/IJFCBUAFFI 
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IEFXBSJX - Restart SIOT/JFCB and Extension Processing Routine 

IEFZB4UV .--------~, G. For all other device types, invokes an 
r---------------~ r-------,/ allocation unit verification routine to 
FUNCFLGS UNITTAB 
ATRIBUTS ATRLENC 

IEFASIOT 

SCTUTYPE 

determine if the device is a member of a 
multiple generic group. If the group is 
a mutiple generic, the unit type is 
merged from the DSDR to the SWA SlOT. 

H. Invokes IEFEB4UV to obtain the 
attributes of a device type 

STEP lOG 

1a.------I"IEFZB4UV 
...------~/r-------, 

, FUNCFLGS 
RETNATRB 
UNITTAB 
UNITN!1 
UNATRIBP 
ATRIBUTS 
ATRLEN 

/~'r-----------------------~ 

IEFZB4UV r----------> 
~IG_E_N_D_EV# __________ ~I-: 
IEFXBCRW .--____________ --,...J 

ICRWARCDE CR_NOERRI 

IEFXBDDR 

...----1, 
,.--..,/ 

IEFASIOT r----------> ...--------------, -: , 
SIOVAMDS SCTVOLAF 
SCTVREF SCTUTYPE 

IEFJFCBN 

.....--..... / 

f"'""' ____ -"...J 
JFCBVOLS . 

IEFZB4UV 

FUNCFLGS UNITTAB 

IEFXBDDR 

IEFZB4UV ...------1, 
r---------------~r------'/ 
UNLUVDEV 

IEFXBCRW 

CR_ERR CRRCUVLU 

'r--1/ IEFEB4UV 

UNITTAB, FUNCFLGS 

I. Resolves volume affinity and volume 
reference requests • 

J. Converts the device type to a look-up 
value 

/~'.------------------------~ 
'r--1/ IEFEB4UV 

UNITTAB, FUNCFLGS 
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IEFXBSJX - Restart SIOT/JFCB and Extensian Pracessing Rautine STEP 10K 

IEFXBCRW r----------> 
~---------------~-: , 
CRHADEFR CRHAAUTO I 
CRHARCDE CR_NOERR : 

IEFASIOT 
-: 

SIOTPRIV SIOTPASS 
SIOTKEEP SIOTDLET 
SIOTCTLG SIOTUNCT 
SIOTGDSN SCTSNEH 
SIOUCBAD 

IEFXBDDR 

I DSDR_UTYPE_TAPE r; 
IEFJFCBN : 

-.J 
JFCORGAH .JFCBVOLS 
JFCVRDS 

IEFJFCBN 

JFCBNVOL 

IEFASIOT r----------> 
ISCTSGDGS 1-; 
IEFJFCBN : 

-l 

IJFCGDG JFCENT 
I 

IEFASIOT r----------> 
ISCTDUMHY SCTSGDGSI-; 

IEFJFCBN . 

IJFCBDSNH JFCGDG 1...1 

K. Resolves any new to old dataset 
conversions and sets the volume count in 
the SlOT fr-om the DSDR as r-equir-eci. 

L. For datasets which are non-GDG singles 
and base GDGs~ resolves the volume count 
and number of volumes in both the SlOT 
and .JFCB. 

l!!J Merges the DSDR JFCB ta the 
JFCB in SWA 

[EJ Determines if the DSDR JFCB 
is far a JFCB which requires 
merging. 

~ If the SlOT indicates that 
this is a dummy dataset, the 
JFCB will nat be merged. 

~ If the SlOT indicates that 
this is a GDG single ar the 
DSDR indicates that this is 
not a GDG all, the JFCB will 
be merged. 

J I 

r 

l.J 

[ 

,IEFASIOT 
/ r--------..... 

SCTVOLCT 
SIOTDLET 
SCTSNEH 
SCTSOLD 
SIOTNPRV 

,IEFJFCBN 

,IEFJFCBN 
/~---. 

JFCCAT 
JFCBNVOL 
JFCAVOLS 
JFCBVLCT 
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IEFXBSJX - Restart SIOT/JFCB and Extension processing Routine 

I EFXBCRW r----------> 
..... ICRHA_A_UT_O __ ....... r~ 
IEFJFCBN . 

L..IJ_F_C_VR_D_S ____ ....,I-l 

A. If this is a deferred restart and this 
JFCB is for a VIO dataset, the return 
code and reason code are set because the 
dataset cannot be recreated. 

B. Calls IEFXBMRG to perform the general 
JFCB merge by template. 

C. Merge the DSDR JFCB to the SI'IA JFCB 
/L-.J, 
'r--1/ IEFXBMRG 

STEP 14A 

JFCBPTR, ADDR(JFCB_TEMPLATE), 
DSDR_JFCBPTR, 176, 
MRG_OVERLAY 

IEFXBCRW r----------> 
-' , 

I CRI'IADEFR CRHAAUTO I : / 

IEFAJCTB 

I JCTSYSCK 1-: 
IEFASIOT : .--______ ..,..J 

ISCTSYSIN SCTSYSOUI 

IEFJFCBN 

JFCBDSNM 

D. Merges the dataset name for all JFCBs 
except JFCBs for sysin or sysout 
datasets on a deferred or automatic 
after deferred restart. 

Ir-E_F_J_F_C_B_N ____ !...J 1"'---""':) E. 

IJFCBSQTY r 
If the secondary space amount in the 
DSDR is greater than that specified in 
the JCL, the secondary space amount is 
merged. 

IEFJFCBN J----------> 
IJFCSHARE 1 

IEFJFCBN r----------> 
IJFCDEFER JFCBNVOLI-: 

IEFASIOT : 

1 SCTNMBUT l-l 

IEFJFCBN r----------> 
IJFCORGAM JFCBVOLSI-: ) 

IEFASIOT . 

ISIOTGDSN l-l 

IEFJFCBN 

JFCFCBID JFCBUFRQ ...---..... 
JFCBGNCP JFCBUFL 

F. Determines the type of enqueue required 
for this dataset. 

G. Determines if deferred mounting is 
required for this dataset. 

H. Calls Merge_Volsers to merge the volume 
serials in the JFCB and JFCBXs for all 
data sets except VSAM and datasets which 
did not specify specific volume serials. 

~-----"\IEFJFCBN 

I/IJFCBSQTYI 

..L..--------II\IEF JFCBN 

[ / I JFCDEFER I 

\IEFASIOT 

/ISCTDEFERI 

~------"'IEFJFCBN 
.------~/.-----, 

JFCCAT 
JFCFCBID 
JFCBUFRQ 
JFCBGNCP 
JFCBUFL 
JFCBNVOL 
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IEFXBSJX - Restart SIOT/JFCB and Extension processing Routine' STEP 141 

IEFJFCBN J----------> 
r--/ -----./ .1FCBEXTP , 

IEFXBCRW r----------> 
-' , 

ICRHARCDE CR_NOERRI : / 

IEFASIOT 

ISIOTSSDS 1-: 
IEFJFCBN . 

I.1FCVRDS I-J 

IEFJFCBN 

.1 FCBDSNM 

IEFXBCRW r----------> 
ICRHARCDE CR_NOERRI-: 

IEFJFCBN : ..--______ --.-J 

I.1FCBEXTP .1FCBEXADI . 

IEFJFCBX 

.1FCBXNAM 

IEFXBCRW 

CR_ERR CRRCDUMY 
CRRCEVIO CRRCXMRG 

.....-_----1, 
r---..,/ 

I. Calls Merge_.1FCBE if .1FCBEs exist. ~------~'IEFJFCBN 

.1. Merge the DSDR JFCBEs to the SHA JFCBEs /L-J, .... ___________ -, 

'r--l// MERGE_.1FCBE,: 15 

K. Merge the volume serials specified in 
the DSDR to SHA /L-J, ____________ ~ 

'r--l/I MERGE_VOLSERS 

L. Calls Update_DSENQ to add the dataset 
name to the DSENQ table for all datasets 
except subsystem managed and VIa 
datasets. 

M. If an alias is specified for this 
dataset, calls Update_DSENQ to add the 
alias dataset name to the DSENQ table. 

N. Adds the dataset name to the dataset 
enqueue table with the type of enqueue 
saved earlier 

/L-J,r------------------~ 
'r--l/ UPDATE_DSENQ 

DSENQ..ADD, ENQ..DSN, ENQ.. TYPE 

l 

'/IJFCBEXTPI 
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IEFXBSJX - Restart SIOT/JFCB and Extension Processing Routine 

IEFJFCBN 

~> 
HERGE_JFCBE 
....------' , 

...-______ --1....-__ -./ 

JFCBEXAD 

IEFXBDDR 

IEFXBCRW 

CRWADTYP 

IEFXBDDR r----------> 
I DSDR_JFCBX ,- ~ ) 

IEFXBCR1., : .--_____ --..-J 

ICRWARCDE CR_NOERRI 

IEFJFCBN 

JFCBEXAD 

IEFJFCBE 

JFCBEXTR 

IEFXBCR~1 J----------> 
\CRWARCDE CR_NOERRI 

IrE-F-X-B-C-R-W------~~lr-----,:) 
ICRWASTYP r 

IEFAJCTB r----------> 
I~J_C_TS_I_SO ____ ~I-: ) 

IEFJFCBE 

I ~J_F_CB_E ____ ---,I.-J 

IEFXBCRW 

CRWASTYP 

IEFQMIDS 

SHJFCEID 

~ Merges the DSDR JFCBEs to 
the JFCBEs in SWA 

~ Reads the JFCBEs from the 
checkpoint dataset and 
merges them to the SWA 
JFCBEs. 

A. Reads a JFCBE from the checkpoint 
dataset 

/L.-..J, 
'r--l/ IEFXBRDC 

CRWA 

B. If a SHA JFCBE exists, the SHA JFCBE is 
used. 

C. Reads the SWA JFCBE 
/L.-..J, 
'r--l/ IEFXBSWA 

CRWA 

D. If a SWA JFCBE does not exist, a JFCBE 
is assigned by calling the restart SWA 
Manager interface routine. 

E. Assigns a JFCBE 
/L.-..J, 

'r--l l IEFXBSWA 

CRWA , 

STEP lS 

I 

I 

[ 

[ 

,IEFXBCRW 
/....-----... 

CRWAEPAP 
CRWARDID 
CRWADTYP 
Cru-a.RSPC 

,IEFZBSOS 

/ISWVA 
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IEFXBSJX - Restart SIOT/JFCB and Extension processing Routine STEP 16F 

IEFXBCRW J----------> 
ICRHARCDE CR_NDERRI ) 

IEFXBCRW 

CRHASTYP 

IEFZBSOS 

SHVA 

lEFQMIDS 

SWJFCEID 

IEFJFCBN r----------> 
~1~_F_CB_E_~_D ______ ~I-: ) 
lEFXBCRW . ...-__________ ........ .J 
ICRHARCDE CR_NOERRI 

lEFZBSOS 

SHBLKPTR SHVA 

IEFXBDDR 

lEFJFCBE 

~FCBEXTR 

I 

F. Hri tes the new ~FCBE to SHA 
/L-..J, 

',--,/ IEFXBSHA 

CRHA 

I 

[ 

[ 

,IEFZBSOS 

/ISHBLKID I 
,IEFXBCRW 

'I CRHASlW 1 CRHAHRIT 

,IEFJFCBN 

/1~FCBE~DI 

MERGE_~FC8)(, 1171 Merges the DSDR JFCBXs to I-----~·/'IEFXBCRW 
IEFJFCBN t----t the JFCBXs in SWA .--_______ ..... / '-_______________ ..... I CRHARDID 

~FCBEXAD 

IEFJFCBX 

~FCBXTTR 

lEFXBDDR 

IEFXBCR'" 

CRHADTYP 

IEFXBCRW J---':"'------> [!!] 
ICRHARCDE CR_NOERRI 

SCR-108 MYS/XA SLL: Scheel Restart 

Reads the JFCBXs ~rom the 
checlcpoint dataset and 
merges them to the SNA 
JFCBXs. 

CRHADTYP 
CRHARSPC 
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IEFXBSJX - Restart SIOT/JFCB and Extension Processing Routine 

IEFXBCRW r----------> 

ICRHARCDE CR_NOERRI-: 

IEFXBDDR 
"-1 ------,I...J DSDR_.JFCBX _ 

IEFJFCBX J----------> 
~I ----------------~I '/ JFCBX _ 

IEFXBCRW 

CRHASTYP 

IEFQMIDS 

SH.JFCXID 

I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFXBCRW 

CRHASTYP 

IEFZB505 

S~IBLKPTR 

I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFZB505 

SHBLKPTR SHVA 

IEFJFCBX ~ __ -----J' 
r---------------~r------~/ 
JFCBXTTR .JFCBXNXT 

IEFXBCRW 

CR_ERR CRRCXMRG 

A. 

B. 

C. 

D. 

E. 

F. 

Reads a JFCBX from the checkpoint 
dataset 

/L-.J, 
'.---./ IEFXBRDC 

CRHA 

If a SHA JFCBX exists, the SHA JFCBX is 
used. 

If a SWA .JFCBX does not exist, a JFCBX 
is assigned by calling tho restart SHA 
Manager interface routine. 

Assigns a JFCBX 
/L-.J, 

'.---./ IEFXBSHA 

CRHA 

Writes the new JFCBX to SHA 
/L-.J, 
'.---./ IEFXBSWA 

CRHA 

Merges the DSDR JFCBX to the SHA JFCBX 
/L-.J, 
'.---./ IEFXBMRG 

CUR_JFCBXPTR, 
ADDRI.JFCBX_TEMPLATE), 
DSDR_JFCBXPTR, LENGTHIJFCBX), 
MRG_OVERLAV 

STEP 18A 

I ,IEFXBCRW 

[ 'lc .... TY·1 CRHAASGN 

,IEFZB50S 

'ISMBLKID I SWLNGTH 

J 

I 

[ 
[ 

I 
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DESCRIPTIVE NAME: Restart Unmatched SIOT/JFCB processing 
Routine. 

FUNCTION: 
This module processes SIOT/JFCB pairs in SHA that 
did not have a corresponding checkpoint DSDR record. 
These DDs may represent the following: 

For deferred restarts - DDs added to the JCL 

For automatio restarts -
System generated DD's (ie. GDG 'all' cases or 

private catalogs. these are not merged by 
checkpoint/restart: they will be recreated 
by allocation. ) 

DD's dynamically allocated (created and possibly 
updated) after the checkpoint was taken. 
(See following description) 

The SIOT/JFCB in SHA is altered by three different 
methods for automatic restarts: 

1. Interpreter recreation of the original JCL 
2. Journal Merge (IEFXB601) may update or 

add DDs in SHA. 
3. Checkpoint/restart will recreate the 

DDs as they looked at the time of the 
checkpoint ('U1-doeS' soma of journal merge 
processing) 

Due to the way the processing is done. dynamic allocations 
which follow the checkpoint will be placed back into 
SHA by Journal Marge (IEFXB601). These DDs represent 
resources that were "allocated" to the job by code 
following the checkpoint. Since the job will be 
restarted at the instruction following the checkpoint 
these resources must be freed in order to place the 
job into the same state as it was in at the time of the 
checkpoint. 
In order to free these resources a call is made to 
the allocation routine IEFAB4AO - common unallocation 
to perform disposition processing. This routine will 
scratchlU1Catalog these resources so that they may 
be reused. 

ENTRY POINT: IEFXBUSJ 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: IEFXB609 

INPl1r: 
The checkpoint restart workarea. specifically the 
following fields: 

FIELD LENGTHIMASK DESCRIPTION 

----------- -----------CRHACSlP 4 Pointer to current SlOT 
(last matched SlOT at entry) 

CRHALSIP 4 Pointer to last SlOT in 
SlOT chain 

0lIrPl1r: 
FIELD LENSTIVHASK DESCRIPTION 

----------- -----------CRWARCDE 4 Retum code 
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IEFXBUSJ - MODULE DESCRIPTION (Conti~) 

CRHAREAS 3 Reason code 

Alters the SIOT/JFCB chain in SHA to include or exclude 
the leftover SlOTs. 

Frees unneeded resources (ie. uncatalogs and scratches 
the unneeded datasets via IEFAB4AO) 

EXIT NORMAL: Return to IEFXB6D9 

EXIT ERROR: Return to IEFXB609 

ENTRY POINT: USJRETRY 

PURPOSE: 
Performs clean up processing when an ABEND 
occurs in the process of resolving unmatched 
SlOTs. 

LINKAGE: SYNCH 

CALLERS: RTM 

INPUT: Estae Parameter List 

OUTPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to caller 

EXTERNAL REFERENCES: 

ROUTINES: 
IEFA84AO - Common unallocation for disposition 

processing 

DATA AREAS: IEFXBCRH - Checkpoint Restart Hork Area 

CONTROL BLOCKS: 
"'SCB - Job Step Control Block 
TCB - Task Control Block 
PSA - Prefixed Save Area 
SCT - Step Control Table 
SlOT - Step Input/Output Table 
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IEFXBUSJ - MODULE OPERATION 

IEFXBUSJ processes unmatched SIOT/JFCB pairs 

1. IEFXBUSJ determines if this is a deferred restart. 
For a deferred restart the DD's left are treated 
as being added to the JCL. The following is 
done: 

- Update the last SlOT pointer to point to the 
last SlOT. 

2. For an automatic restart~ loop through the unmatched 
SlOT's and do the following: 

- If this DO represents a new dataset or a 
converted from new dataset and it was dynamically 
allocated and the dataset is not a subsystem 
dataset then does the following: 

Fill in the parameter list to IEFAB4AO common 
unallocation and call this routine. 

- Check the return code from common l.1l"i­

allocation and set the reason code. 

3. Return to caller 

RECOVERY OPERATION: 
If an abend occurs in this module~ the recovary point 
in IEFXB609 receives control from RTM. The recovery 
routine specifies to RTM the retry address USJRETRY 
in the checkpoint restart workarea. When USJRETRY 
receives control from RTM~ it does the following: 

1. Sets the return code to decimal 36 to indicate a 
checkpoint restart system error. 

2. Performs the necessary cleanup. 

3. Returns to the caller. 

"Restricted Materials of IBM" 
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IEFXBUSJ - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXB~ 
~RETRY 

MESSAGES: None 

ABEND CODES: 

OOB - Scheduler Restart Local storage Error 
Associated Reason Codes: 
1 - A Scheduler Restart module failed to obtain 

enough storage from the preallocated storage 
area. 

2 - A Scheduler Restart module attempted to free 
an area outside the preallocated storage area. 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEFXBUSJ: 

EXIT NORMAL: 

(decimal) 
Register 15 = 0 - Request completed successfully 
Reason Coda in CRHAREAS: 

CRRCNOER (0) - no error 

EXIT ERROR: 

(decimal) 
Register 15 = 4 - Request processed unsuccessfully 
Reason Code in CRNAREAS: 

CRRCXUSJ (380) - Error in processing a SIOT/JFCB 
that had no matching DSDR 

ENTRY POINT USJRETRY: 

EXIT ERROR: 

(decimal) 
Register 15 = 36 - Restart system error 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IE FXBUSJ: 

Register 0 
Register 1 

Registers 2-12 
Register 13 
Register 14 
Register 15 

= UncIef ined 
= Address of a one ward parameter 

list which contains the address 
of the checkpoint restart warkarea. 

= Undefined 
= Address of 18-word save area 
= Return address 
= Entry point address 

ENTRY POINT USJRETRY: 

Register 0 
Register 1 
Registers 2-14 
Register 15 

= undefined 
= Address of the ESTAE parameter list 
= Undefined 
= Entry point address 
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REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXBUSJ: 

Register 0-14 = Restored 
Register 15 = Return Code 

ENTRY POINT USJRETRY: 

Registers 0-14 = Restored 
Register 15 = Return code 

SCR-114 HVSIXA SLL: Sched Restart 
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IEFXBUSJ - Restart Unmatched SIOT/JFCB processing Routine. 

IEFXB609 

C:> IEFXBUSJ 
P~A_RAM __ E_T_E_RS _________ ~~I~ ______ ~:) 
ICRHA r 

This module processes SIOT/JFCB pairs in 
SHA that did not have a corresponding 
checkpoint DSDR record. These DDs may 
represent the following: 

For deferred restarts - DDs added to the 
.JCL 

For automatic restarts - System generated 
DD's (ie. GDG 'all' cases or private 
catalogs. these are not merged by 
checkpoint/restart: they will be recreated 
by allocation.) DD's dynamically allocated 
(created and possibly updated) after the 
checkpoint was taken. (See following 
descript ion) 

The SIOT/.JFCB in SHA is altered by three 
different methods for automatic restarts: 

1. Interpreter recreation of the original 
.JCL 2. .Journal Merge (IEFXB601) may update 
or add DDs in SHA. 3. Checkpoint/restart 
will recreate the DDs as they looked at 
the time of the checkpoint ('un-does' some 
of journal merge processing) 

Due to the way the processing is done. 
dynamic allocations which follow the 
checkpoint will be placed b~ck into SHA by 
.Journal Merge (IEFXB601). These DDs 
represent resources that were "allocated" 
to the job by code following the 
checkpoint. Since the job will be 
restarted at the instruction following the 
checkpoint these resources must be freed 
in order to place the job into the same 
state as it was in at the time of the 
checkpoint. In order to free these 
resources a call is made to the allocation 
routine IEFAB4AO - common unallocation to 
perform disposition processing. This 
routine will scratchluncatalog these 
resources so that they may be reused. 

~--....I' [!!] 
~--------------~~------~/ 
IEFXBCRW Saves the callers module 

level, local storage 
address, base register, 
savearea address, and retry 
routine address in this 
modules local storage. 

CRHARTRY CRHALEVL 
CRHACSTO CRHABASE 
CRHASAVE 

IEFXBCRW J----------> ~ 
ICRHACSIP CRHALSIPI 

IEFXBCRW J----------> 1031 
1'"'""1 ------.1 . /' CRHADEFR _ 

IEFXBCRW 

CRHALSIP 

Determine if there are any 
unmatched SlOTs. 

For a deferred restart, 
keeps the unmatched SlOTs on 
the SlOT chain by updating 
the current SlOT pointer. 

STEP 01 

~-----....I'IEFXBCRW 
r-------~/r-----~ 

CRHAFP_U 
S.J 

CRI'tARTRY 
CRHALEVL 
CRHACSTO 
CRHABASE 
CRHASAVE 

~-----....I'IEFXBCRW 

/ICRHACSIPI 
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IEFXBUSJ - Restart Unmatched SIOT/JFCB processing Routine. STEP 04 

IEFXBCRW J----------> 
~I --------~I '/ 
~RNACSIP _ 

IEFXBCRW 

CRJ'lAFSIP 

IEFASIOT 

SIOTNPTR 

IEFZB439 :) 

ICMUNFMAP CMUNRB ~ 
I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFASIOT 

SIOTNPTR 

IEFASIOT J----------~ I 

SIOVAMDS SIOTSSDS / 
SIOTDYAL SCTSNEH 
SIOTCNEH 

IEFASIOT 

SIOTDSKA 

~ IEFXBCR~1 

CRNACSIP 
CRNA_IJSCB 
CRNA_PPJSCB 
CR_ERR CRRCXUSJ 

~ For automatic restarts~ the 
unmatched SlOTs will be 
removed from the chain. 

A. Set up the parameter list IEFZB439, for 
common unallocation. 

B. Loop through the unmatched SlOTs until 
the end is reached or a bad retum code 
from unallocation 

C. Determine if this dataset is eligible 
for disposition processing. 

~ Retry point for this 
routine, the active JSCB 
will be reset to the problem 
program by IEFXB609s 
recovery routine. 

I 

[ 
[ 

[ 
[ 

,IEFZB439 
/.----, 

CMUNFMAP 
CMDISPRC 
CMNERl1SG 
CMPURGE 
CMNOSMF 
CMSCRDYN 
CMNOBWRT 
CMUNRB 
CMNRBPTR 
CMORDISP 
CMINVUCB 
CMODEL 

,IEZJSCB 

/IJSCBACT I 
,IEFXBCRW 
/~---. 

CRHALSIP 
CRHARCDE 
CRHAREAS 
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IEFXBUSJ - Restart Unmatched SIOT/JFCB processing Routine. 

RTM 

~>~ 
USJRETRY 

IEFXBCRW .--__ ---1, 
.-----------' .----...,/ 
CRWACSTO CRHABASE 
CRWASAVE 
CR_SYSERR 

I~ entering ~or retry 
processing Retry entry point 

Restores callers module 
level, local storage 
address, base register, 
save area address and retry 
routine address in the 
Checkpoint restart workarea. 

Returns to the caller 

STEP 06 

~------~I'IEFXBCRW 

i/lcRHARCDEI 

~'IEFXBCRW 
r----------...,/.--------~ 

I CRHAFP_U 

, / 

SJ 
CRWARTRY 
CRWALEVL 
CRHACSTO 
CRHABASE 
CRWASAVE 
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DESCRIPTIVE NAME: Checkpoint Restart Dataset Descriptor 
Record Processor Control Routine 

FUNCTION: 
This module performs common initial processing 
for the Checkpoint Restart processing routines. 

,controls ~he processing of SMA information in the 
DSDR records on the checkpoint dataset to recreate 
the SMA environment at the time of a checkpoint 
for a restarting job and performs common cleanup 
processing. 

ENTRY POINT: IEFXB609 

PURPOSE: See Function 

LINKAGE: Call 

CALLERS: IEFIB605 

INPUT: LCTPTR = address of LCT (Linkage Control Table) 

OUTPUT: 
SWA block environment reflects the environment at 
the time of the checkpoint. 

EXIT NDRMAL: Return to IEFIB605 

EXIT ERROR: Return to IEFIB605 

ENTRY POINT: RECOVERY 

PURPOSE: 
To recover from an error that caused the exit 
to RTM. 

LINKAGE: SYNCH 

CALLERS: RTM 

INPUT: 
Estae parameters 
System diagnostic work area (SDMA) 

OUTPUT: SVC dump and a record written in LOGREC data set. 

EXIT NORMAL: 
Return to RTM spaci fying the retry 
address storad in the Checkpoint 
Restart workarea. 

EXIT ERROR: 
Percolate to the caller's recovery 
routine if the abend did not occur while 
checkpoint restart was processing or a 
previous ABEND occurred. 

ENTRY POINT: XB609RTY 

PURPOSE: 
To perform cleanup processing when an abend 
occurred during Checkpoint restart processing. 

LINKAGE: SYNCH 

CALLERS: RTM 

INPUT: Estae parameters 
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IEFXB609 - MODULE DESCRIPTION (Continued) 

O\1TPUT: None 

EXIT NORMAL: 

EXIT ERROR: Return to IEFIB605 

EXTERNAL REFERENCES: 

ROUTINES: 
IEFXBDYS - Restart Dynamic SlOT Processing Routine 
IEFXBGDG - Restart GDGNT Processing Routine 
IEFXBRDC - Restart Read Checkpoint Dataset Routine 
IEFXBSJX - Restart SIOT/JFCB and Extension 

Processing Routine 
IEFXBSHA - Restart SHA Manager Routine 
IEFXBUSJ - Restart Unmatched SIOT/JFCB Processing 

Routine 
IEFX8610 - Restart Checkpoint Dataset Open Processor 
IEFAB4F5 - Allocate Catalog Control 
IEFGB4DC - Dataset Reservation/Release 
IEFDB476 - Dynamic Allocation Error Message Processor 
IEFEB4UV - Enhanced Unit Verification Interface 

DATA AREAS: 
IEFX8603 - Restart Message Module 
IEFXBCRH - Checkpoint Restart Hark Area 

- Checkpoint Dataset 

CONTROL BLOCKS: 
ATCA - Allocation Communication Area 
CSCB - Command Scheduling Control Block 
CYT - Communications Vector Table 
DACA - Device Allocation Communication Area 
DCB - Data Control Block 
DSAB - Dataset Association Block 
GDA - Global Data Area 
GDGNT - GDG Name Table 
JCT - Job Control Table 
JESCT - Job Entry Subsystem Communications Table 
JFCB - Job File Control Block 
JFCBX - Job File Control Block Extension 
JSCB - Job step Control Block 
LCT - Linkage Control Table 
PSA - Prefixed Save Area 
QDB - Queue Descriptor Block 
SCT - step Control Table 
SCYX - step Control Table Extension 
SDHA - System Diagnostic Hark Area 
SlOT - Step Input/Output Table 
TCB - Task Control Block 
TIOT - Task Input/Output Table 
UCB - Uni t Control Block 
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IEFXB609 - MODULE OPERATION 

The following steps are involved in the process 
of merging the SHA information in the DSDR records 
on the checkpoint dataset to the SHA blocks in SHA: 

1. l(cquire the dynamic storage to be used by the 
DSDR processing and service routines of IEFXB609. 
Initialize the Checkpoint Restart Hork Area to be 
used by the DSDR processing and service routines. 

2. Establish the recovery environment. 

3. Locate the SlOT and JFCB for the checkpoint 
dataset, dynamically allocate and open the 
checkpoint dataset. 

4. If the type of restart is deferred, create the 
proper SCT structure. Ensure that the restart 
SVC gets control when the job is initiated. 

5. Read the Checkpoint Header Record for this 
checkpoint ID, process the pertinent information 
contained in it and save the record for passing 
to the Restart SVC. 

6. Read the checkpoint dataset to determine if any 
DDNAME Tables (DDNTs), representing JCL defined 
DDNAMEs that were dynamically unallocated prior 
to the checkpoint. exist. If any exist. the SlOTs 
representing these DDNAMEs will be removed from 
the SlOT chain. 

7. Read the DSDRs on the checkPoint dataset, find 
the matching SHA block and call the appropriate 
processing routine to handle the DSDR. 

- IEFXBSJX for SlOTs. JFCBs. JFCBEs and JFCBXs. 
- IEFXBDYS for dynamically allocated SlOTs. 
- IEFXBGDG for GDGNTs. 

8. If any unmatched SIOTs/JFCBs remain on the chain 
after processing all DSDRs. module IEFXBUSJ is 
called to process these blocks appropriately. 

9. Build the restart parameter list. 

10. Close the checkpoint dataset. cancel the recovery 
environment. free the local storage and perform 
any other cleanup as required. 

11. Return to caller 

RECOVERY OPERATION: 
The recovery segment (RECOVERY) provides recovery for 
the Checkpoint Restart control and all processing 
routines as follows: 

If this is the first ABEND: 

1. Stores diagnostic information in the system diagnostic 
work area (SDHA). 

2. Hrites an entry in the LOGREC dataset and takes an 
SVC dump. 

3. Specifies the retry address stored in the 
checkpoint restart workarea to RTM. 

4. Returns to RTM. 
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IEFXB609 - MODULE OPERATION (Continued) 

If a previous ABEND occurred: 

1. Frees the local storage that was obtained. 

2. Speci fies that RTM percolate to the caller's 
recovery routine. 

3. Returns to RTM. 

If the error occurred in the Checkpoint Restart control 
routinB~ the retry segment (XS609RTY) in the Checkpoint 
Restart control routine receives control from RTM and 
does the following: 

1. Sets the return code to indicate a Checkpoint Restart 
system error. 

2. Cancels the recovery environment and frees the local 
storage that was obtained. 

3. Returns to the caller. 

LY28-1745-1 (c) Copyright IBM Corp. 1987, 1989 Method of Operation SCR-12l 



IEFXB609 - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEFXB609 
RECOVERY 
X8609RTY 

MESSAGES: 

IEF006I jjj RESTARTING AT xxxxxx yyyyyy 
IEFOO7I RESTART NOT SUCCESSFUL FOR jjj I)()O() 
IEF010I CHECKPOINT RESTART OF ~OB jjj ABEND ED 
IEFZ09I VIRTUAL STORAGE UNAVAILABLE FOR jjj.sss.ppp 

The reason codes associated with massage IEFOO7I are 
defined in the IEFX8CRH. 

ABEND CODES: ~ 

WAIT STATE CODES: N~ 

RETURN CODES: 

ENTRY POINT IEFX8609: 

EXIT NORMAL: 

I decimal) 
Register 15 = 0 - DSDR records successfully mergad 

from the checkpoint dataset to 
SHA. 

EXIT ERROR: 

I decimal) 
Register 15 = 36 

- Error return coda from a processing 
routine 

- Error return coda from a supporting 
allocation routine 

- Error while opening or reading the 
checkpoint dataset 

ENTRY POINT RECOVERY: 

EXIT NORMAL: 

Register 15 = 4 - Retry to mainline cleanup processing 

EXIT ERROR: 

Register 15 = 0 - Do not retry 

ENTRY POINT X8609RTY: 

EXIT ERROR: 

Register 15 = 36 Idecimal) 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEFX8609: 

Register 0 
Register 1 

= Undefined 
= Address of a Nord that contains 
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IEFXB609 - DIAGNOSTIC AIDS (Continued) 

the address of the input 
parameter list 

Registers 2-12 = Undefined 
Register 13 a Address of 18-word save area 
Register 1~ = Return address 
Register 15 = Entry point address 

ENTRY POINT RECOVERY: 

Register 0 
Register 1 

Register 2 

Registers 3-13 
Register 1~ 
Register 15 

= Indicates whether a SDNA was obtained 
.. Pointer to the SDNA if a SDNA was 

obtained 
= Pointer to the ESTAE parameter list if 

a SDNA was not obtained 
.. Undefined 
.. Return address to Rll1 
a Entry point address 

ENTRY POINT X8609RTY: 

Register 0 .. Undefined 
Register 1 .. Address of the ESTAE parameter list 
Registers 2-1~ = Undefined 
Register 15 .. Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEFXB609: 

Register 0-14 = Restored 
Register 15 .. Return Coda 

ENTRY POINT RECOVERY: 

Registers 0-13 = Undefined 
Register 1~ = Return address 
Register 15 = Retry address 

ENTRY POINT XB609RTY I 

Registers 0-1~ = Restored 
Register 15 .. Return code 
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IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 01 

IEFIB605 

IE~~: 
This module performs common initial 
processing for the Checkpoint Restart 
processing routines, controls the 
processing of SMA information in the DSDR 
records on the checkpoint dataset to 
recreate the SMA environment at the time 
of a checkpoint for a restarting job and 
performs common cleanup processing. 

LSTESTAE [!!] Checks the addressabilityto 
the input parameter list. 

1021 Obtain the local storage to 
be used by the restart 
control, processing and 
service routines. 

A. Obtains the local storage 
/~'r-----------------------' 'r--l/I GET_LOCAl_STORAGE: 14 I 

r---------..! 
s------.. -.. > I 031 Invokes routine INITIAL to 

initialize the checkpoint 
restart workarea (CR\'IA), to 
establish the recovery 
environment to chain the S''IA 
blocks by their virtual 
addresses and to create the 
unit affinity table. 

IEFXBCRW .---------> 
ICRNARCDE CR_NOERRI-: 

IEFASCTB 
.J r-I-----'I SCTPCAT . 

A. Performs initialization 
/~, 'r--1/1 INITIAL: 17 I 

Allocate any private 
catalogs specified via 
JOBCAT or STEPCAT. 

A. Allocates private catalogs 
/~'r----------------------~ 'r--1/1 ALLOCATE_CATALOGS: 53 I 

Find, allocate and open the 
checkpoint dataset. 

IEFXBCRW J----------> A. 

ICRHARCDE CR_NDERRI 

Allocates and opens the checkpoint 
dataset 

SCR-12ft HVS/XA SLl: Scheel Restart 

/~, 'r--1/1 FIND_AllOC_OPEN_CKPTDS: 33 I 

Locate the checkpoint header 
record in the checkpoint 
dataset for the checkpoint 
specified and process the 
pertinent information 
contained in the record. 
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IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 06A 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI 

IEFXBCRW r----------> 
-' , 

'CRt~RCDE CR_NOERRI ~ / 

IEFXBDDR : 
.----------,...1 
DSDR_RECORD_ID 
DSDR_CIR_ID 

IEFXBCRW 

CRWADTYP 

IEFXBCRW r----------> 
ICRWARCDE CR_NOERRI-: 

IEFXBDDR 
.----------, -: 
DSDR RECORD ID 
DSDR:SIOT_JFCB_ID : 

IEFJFCBN : 

... IJ_F_CE_NT ____ --'I...I 

IEFXBCRW r----------> 
r----------,-: , 
C~DEFR CRWARCDE 
CR_NOERR 

IEFASIOT 

ISCTDDNAM SIOTJSCTI-: 

IHJMCHR • 
.-------------,...1 
IIHJDDNM I 
IEFASIOT 

SCTPJFCB 

r---,/ 

Ir-E_F_X_BD_D_R __ ---, J----------> 
DSDR_DYNAMIC_SIOT 
_ID 

IEFXBDDR J----------> 
r-, ----." 

DSDR_GDGNT_ID . 

A. Reads the checkpoint header record 
/1..-1, 
'r---1/ICHECKPOINT_HEADER_REC_PROC: 

[!!] Processes all the DSDRs 
present on the checl(Point 
dataset. Call the 
appropriate processing 
routine to handle the type 
of DSDR encountered. When a 
core image record (CIR) is 
found all DSDRs have been 
processed. 

A. Reads the next DSDR 
/1..-1, 

'..---./ IEFXBRDC 

CRHA 

B. Find the matching SlOT in SHA 
/1..-1, 
'r---1/ 1 SIOTSCAN: 47 

C. Performs SIOT/JFCB merge processing 
/1..-1, 

'..---./ IEFXBSJX 

CRHA. SJX_MERGE 

D. Performs dynamic SIOT/JFCB merge 
processing 

/L-J, 

'r---1/ IEFXBDYS 

CRHA 

E. Performs GDGNT merge merge 
/L-J, 

'..---./ IEFXBGDG 

CRHA 

LY28-l74S-1 (c) Copyright IBM Corp. 1987, 1989 
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,IEFXBCRW 

'ICRWADnPI CRHARANY 

,IEFAJCTB 

/IJCTCKTTRI 
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IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 07F 

I EFXBDDR ..1----------> 
...-, -----., DSDR_DDNT_ID _ 

IEFXBCRW ..1----------> 
ICRHARCDE CR_NOERRI 

IEFXBCRW r---------> 
ICRHARCDE CR_NOERRI 

RTH 

C:> XB609RTV 

IEFXBCRW ..------'\. 
.-----------1 / 
CRWACR11 CRWACR12 
CR_SYSERR 

I~E_F_X_B_C_R_W _____ ~~I~ ___ ~:) 
ICRHARCDE ~ 

F. Performs DDNT merge processing 
/L-J, \.r--1/1 DDNTPROC: 39 

[!!I Calls IEFXBUSJ to process 
any SlOTs that have remained 
unprocessed. These are extra 
SlOTs for which there was no 
record an the DSDR. 

A. Processes unmatched SlOTs 
/L-J, 

'r--1/ IEFXBUS..I 

CRWA 

~ Calls Unit affinity 
processing to renumber the 
SlOTs sequentially and to 
update the SlOTs requesting 
affinity with the new DD 
numbers. 

A. Renumbers SlOTs and updates unit 
affinity requests 
/L-J, 

'r--1/ UNIT_AFFINITY: 31 

UNITAFF_RENUM_UPDATE 

~ If entering from RTM after 
an ABEND, restores the data 
register, the code 
re~isters, and the save area 
p01nter. Sets the return 
code to indicate a restart 
system error. 

[!!] Invokes the Termination 
routine to perform any 
required cleanup. for normal 
or error process1ng. 

A. Performs termination 
/L-J, 

'r--1/1 TERMINATE: 49 

~ Free the local storage used 
by the restart control, 
processing and service 
routines. 

I 

I 

I 

I 
I 

I 

,IEFXBCRW 

/ICRHARCDEI 

'RETURN_C 

/IL-_--I 
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I EFXBCRW J----------> 
....-, -----., CRHACSTO . 

~> 
GET_LOCAL_STORAGE 

IEFXBCRW J----------~ 
1 

I 

ICRHA 1 I 

IEFXBCRW 

CRHANBYT CRHACID 
CRNACVER 
CR_SYSERR 
CRRCNOER 

A. Frees the local storage obtained 
I~'....-------------------------, 'r--1/1 FREE_LOCAL_STORAGE: 51 

1131 Return to the caller 

~ Obtains the local storage to 
be used by the restart 
processing and service 
routines. Initializes the 
the checkpoint restart 
workarea (CR\'IA). 

~ Obtains the working storage 
to be used by unit affinity 
processing. 

~ Determines if any working 
storage exists and if the 
piece remaining is large 
enough for the request. 

A. If no working storage exists or the 
piece remaining is not largG enough for 
the request, obtains a piece of storage 
and chains it to the working storage 
chain. 

B. Reduces the size of the working storage 
available by the size of the request. 
Sets a pointer to the storage for the 
request and returns it to the caller. 

" / 

, 

:.J 

,IEFXBCRW 
1.---------. 

CRHAID 
CRJ'IAVERS 
CRHANBYT 
CR~IALSTO 
CRHASIZE 
CRI~AREAS 
CRHAFP_6 

09 
CRHAEPTR 
CRI'lARTRY 
CRHALEVL 
CRHACSTO 
CR~IASAVE 

'RETURN_C 

1,--1 _--' 
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IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 17 

~> 
INITIAL 

IEFALLCT r----------> 
I~L_CT_R_F_B_DC ______ ~I-: ) 
IEFXBCRW 

I~C_RW_AB_U_FF ______ ~I-J 
IHAPSA 

PSATOLD 

IEZJSCB 

JSCBACT 

IKJTCB 

TCBJSCB 

IEFALLCT 

LCTJCTAD LCTJCTVA.---..... 

IHAESTA r--------' , 
.-----------' .-----...,/ 
ESTAFLG1 ESTAFLG2 

IEFXBCRW , 
.--______ ---J .--___ ...,/ 

CR_ERR CRRCRECV 

~ Performs initialization 
processing required for the 
restart control, processing 
and service routines. 

~ Initializes the global 
variables in the Checkpoint 
Restart workarea (CR\'IA) and 
the local variables for use 
by the control routine 

[!!] Establishes the 
environment • 

recovery 

~ Calls Chain Blocks to chain 
the SlOTs, JFCBs, JFCBXs and 
GDGNTs by their block 
addresses. 

A. Chains blocks by addresses 
/L-...J, 'r--t/I CHAIN_BLOCKS: 21 

I 

[ 

I 
I 

I 

,IEFXBCRW 
/.----..., 

CRNAJCTS 
CRNAJCTP 
CRNADCSP 
Cffi'IA_IJS 

CB 
CRI~A_PPJ 

sca 
CRJ~DEFR 
CRNAAUTO 
CRHADDRP 

\IHAESTA 
/r-------, 

ESTAFLG1 
ESTAPARM 
ESTAFLG2 
ESTAFlG3 
ESTANEXT 

SCR-128 MVS/XA SLL: Sched Restart LY28-1745-1 (c) Copyright IBM Corp. 1987, 1989 



"Restricted Materials of IBM" 
Licensed Materials - Property of IBM 

IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 21 

IEFZB505 
~> 

CHAIN_BLOCKS ...-__ ---1, 
r----------~r----,/ 
SHAEPA 

IEFXBCR\., 

CRWASTYP 

IEFXBCRW J----------> 
~I --------~I '/ CRHADEFR _ 

IEFAJCTB 

JCTSSTR 

I EFXBCR\., J----------> 
ICRHARCDE CR_NOERRI ) 

IEFZB505 

SNBLKPTR 

IEFASCTB 

SCTFSIOT SCTANSCT ...---~ 

IEFXBCR\., J----------> 
ICRHARCDE CR_NOERRI ) 

IEFZB505 

SWBLKPTR 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFAJCTB 

JCTSSTR 

~ Performs chaining of SWA 
blacks (i.e. SlOTs, JFCBs, 
JFCBXs, JFCBEs and GDGNTs) 
by their virtual addresses. 

~ If this is a deferred 
restart, the fake SCT 
inserted by the converter 
interpreter must be removed 
from the Job I s S~"A 
structure. The SlOT anchored 
in the fake SCT is used to 
locate the checkpoint 
dataset. 

A. Invokes SHA interface routine 
/L....J, 
'r--1/ IEFXBSHA 

CRHA 

! 

B. Invokes SHA interface routine 
IL....J, 

'r--11 IEFXBSHA 

CRHA 

C. Chains the JFCB and JFCBXs by their 
addresses 
/L....J, 

'r--1/ 1 CHAIN_JFCB_JFCBX: 28 

~ Calls the restart S\llA 
Manager interface routine to 
obtain the address of the 
SCT of the step to be 
restarted. 

A. Invokes SHA interface routine 
/L....J, 
'r--1/ IEFXBSHA 

CRWA 

I 

[ 
I 

I 

I 

[ 
[ 

I 
I 

,IEFXBCRW 
/~---. 

CRHAEPAP 
CRHASTYP 
CRWAREAD 

,IEFZB505 

/ISHAEPA I 

,IEFZB505 

/ISHVA 

,IEFALLCT 

II LCTSCTVAI 

,IEFZB505 

/ISNVA 

,IEFZB505 

IISHVA 
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IEFXB&09 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 24 
IEFXBCRlol J----------> 
ICRWARCDE CR_NOERRI ; 

IEFZB505 

SI'IBLKPTR SNVA 

I 

Ir-E_F_A_S_C_TB ____ :~ .----':; 1241 
ISCTFSIOT r 

Chains through the SlOTs 
anchored in the SCT using 
the restart SWA ~1anager 
interface routine and chains 
the SlOTs by the block 
addresses. 

~---....I'\IEFZB505 

/ISHVA 

I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ; 

IEFASCTB 

SCTFSIOT 

IEFZB505 

SI'lBLKPTR 

IEFXBCRI~ 

CRWAFSIP 

IEFASIOt 

SCTPSIOT SIOTNPTR ,.--..... 

Ir-E_F_Z_B_5_O_5 _____ :~.r-----~:; 
ISHBLKPTR r 

IEFXBCRW r----------> 
ICRWARCDE CR_NOERRI-; 

IEFASIOT 

ISCTUNAFF I.J 

A. Invokes SHA interface routine 
/~\,.---------------------~ 
\ r---1 / IEFXBSltA 

CRWA 

..L...-----I'\IEFXBCRW 
/ . 

B. Invokes SHA interface routine 
/~\.----------------------~ 

[ 
CRtiAFSIS 
CRl'lAFSIP 
CRI'IALSIP 

\r---1/ IEFXBSHA 

CRWA 

If this SlOT requests unit 
affinity, the address of 
this SlOT will be passed to 
Unit_Affinity to create a 
unit affinity element for 
this SlOT. 

A. If no errors so far If SlOT indicates 
unit affinity Adds this SlOT to the unit 
affini ty table 
/~\.------------------------, 
\..---,/ UNIT_AFFINITY: 31 

UNITAFF _ADD 

\IEFASIOT 

[ / I SIOTNPTR I 
\IEFZB505 

/ISHVA 

~----"\IEFASIOT 

/ISIOTNPTRI 
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I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI 

1261 Calls CHAIN JFCB JFCBX to 
chain the JFCB and JFCBXs 
for this SlOT by their block 
addresses. 

A. If no errors so far Chains the JFCB and 
JFCBXs by their addresses 
/~,,----------------------~ ',--,/1 CHAIN_JFCB_JFCBX: 28 

IEFXBCRW J----------> 1271 

ICRHARCDE CR_NOERR! ) 

Chains through the GDGNTs 
anchored in the JCT using 
the restart S\~A Manager 
interface routine and chains 
the GDGNTs by the block 
addresses. 

~----~I'IEFZBSOS 

'/ISHVA 

IEFAJCTB 

JCTGDGNT 

IEFXBCRW J----------> 
I CRHARCDE CR_NOERR! ) 

IEFZBSOS 

SWBLKPTR 

IEFXBCRW 

CRHAGDGP 

IEFZB429 

GNTNEXTP GNTNEXTR r----..... 
I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFZBSOS 

SHBLKPTR 

A. Invokes SHA interface routine 
/~'r----------------------~ 
',--, / IEFXBSHA 

CRHA 

J----~"IEFXBCRW 

B. Invokes SHA interface routine 
/~'r----------------------~ 

[ / I CRHAGDGP I 
,IEFZBSOS 

/ISHVA 
',--, / IEFXBSHA 

CRHA 

~----~"IEFZB429 

'/IGNTNEXTRI 
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IrE_F_A_S_I_O_T _______ ~~lr-----.:~ 
ISCTPJFCB r 

IEFXBCRW _r---------> 
ICRHARCDE CR_NOERRI ~ 
IEFZBSOS 

SHBLKPTR 

IEFJFCBN J----------> 
~I------------~I '/ JFCBEXTP _ 

IEFJFCBN 

JFCBEXAD 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERR I ~ 
IEFZBSOS 

SI'lBLKPTR 

IEFASIOT 

SIOTJFX 

IEFJFCBX 

JFCBXTTR JFCBXNXT .----.... 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ; 

IEFZBSOS 

SHBLKPTR 

~ Performs chaining of JFCB 
and JFCBXs for the input 
SlOT. 

~ Calls the restart SWA 
Mana~er interface routine to 
abta1n the address of the 
JFCB for this SlOT and 
chains it to the SlOT. 

A. Invokes SHA interface routine 
/L-J, 

'r---l/ IEFXBSHA 

CRHA 

~ Chains through the JFCBXs 
anchored in the JFCB using 
the restart St'IA Manager 
interface routine and chains 
the JFCBXs by the block 
addresses. 

A. Invokes SHA interface routine 
/L-J, 

'r---l l IEFXBSHA 

CRHA 

B. Invokes SHA interface routine 
/L-J, 

'r---l/ IEFXBSHA 

CRHA 

I 

I 

I 

I 

[ 

[ 

,IEFZBSOS 

/ISHVA 

,IEFASIOT 

/ISJFCBPTRI 

,IEFZBSOS 

/ISHVA 

,IEFASIOT 

/ISIOTJFX I 
,IEFZBSOS 

/ISHVA 

,IEFJFCBX 

/IJFCBXNXTI 

,IEFASIOT 

/ISIOTJFX 
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~> 
UNIT_AFFINITY: ) 

PARAMETERS : 
r-IR-EQ...-TY-PE----~ ...... 

PARAMETERS -1----------> ...-,---..... , RECLTYPE _ 

IEFASIOT -1----------> 
I SIOTUNAF SCTDDlNO I ) 

IEFXBCRW 

CRHAFSIP 

IEFASIOT 

SIOTNPTR 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFXBCRW 

CRNAFSIP CR_ERR 
CRRCUNAF 

IEFASIOT 

SCTDDINO SIOTNPTR ....---..... 

l!!J Adds or updates entries in 
the unit affinity table. 

~ Determines the type of unit 
affinity request to be 
processed. 

A. For add requests, storage is obtained 
for a new unit affinity element. The 
element is initialized with the 
information for this unit affinity 
request and chained to the existing 
table anchored in the CRHA. 

B. Get the storage 
/L..........J\ 

I \ r--1/ I GET _HORKING_STORAGE: 15 

C. For update for removal of SlOT requests, 
the affinity table is searched for any 
elements which request affinity to the 
SlOT being removed. If any are found, 
the unit affinity DD number in the SlOT 
requesting affinity is zeroed and the 
address of the SlOT to which affinity is 
requested is zeroed in the element. 

D. For update for renumber of SlOT 
requests, all the SlOTs on the SlOT 
chain are numbered sequentially. The 
elements in the unit affinity table are 
processed to update the unit affinity DO 
number in the SlOT with the updated DD 
number of the SlOT to which affinity was 
requested. 

I 

c= 
I 

I 

[ 
[ 

\IEFASIOT 

/ISIOTUNAFI 

\IEFASIOT 

/ISIOTUNAFI 

LY28-1745-1 (e) Copyright IBM Corp. 1987, 1989 Method of Operation SCR-133 



"Restricted Materials of IBM" 
licensed Materials - Property of IBM 

IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 33 

IEFXBCRW .. r---------> 
~I --------~I '/ CRHAAUTO _ 

IEFAJCTB 

JCTCKTTR 

IEFXBCRW r----------> _. , 
ICRHARCDE CR_NOERRI : / 

IEFASIOT 

ISCTPJFCB 1-: 
IEFAJCTB 

1 JCTCKTTR 1-: 
IEFJFCBN 

1 JFCVRDS I..J 

IEFXBCRW 

CRHAFSIP CR_ERR 
CRRCEVIO 

IEFZB505 

SHBlKPTR 

IEFASIOT 

SIOTNPTR 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFASIOT 

SJFCBPTR 

~ Performs processing required 
to find, dynamically 
allocate and open the 
checkpoint dataset. 

~ Determines if this is a 
deferred or automatic 
restart. 

A. For automatic restart, the SlOT chain is 
searched to find the SlOT for the 
checkpoint dataset. 

B. Invokes the SHA interface routine 
/L-..J, 

'.--./ IEFXBSHA 

CRHA 

C. For deferred restart, the SlOT chained 
off the fake SCT is used for the 
checkpoint dataset. 

I 

I 

I 

I 

,IEFZB505 

/ISHVA 

,IEFAJCTB 

/IJCTCKFT 
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IEFJFCBN r----------> 

I~J_F_C_BNV __ O_L ______ ~I-: ) 
IEFXBCR\., 
r-------------~-: 
CRI'IADEFR CRHARCDE 
CR_NOERR 

IEFJFCBX . 

~IJ_F_C_BXV_O_L ____ --II-J 
IEFZB4DO 

S99RB S99VRBAL 
S99RBX S99RBXID 
S99RBXVR S99XHARN 

IEFZB4D2 

DALDDNAM DALDSNAM 
DALMEMBR DALSTATS 
DALNDISP DALVLSER 

IEFJFCBN 

JFCBDSNM JFCBELNM 
JFCAVOLS JFCBEXAD 

IEFAJCTB 

JCTVOLSQ 

I EFXBCR\" r----------> 
r-------~-: \ 
CRHADEFR CRHARCDE / 
CR_NOERR 

IEFASIOT . 

ISIOVAMDS I-J 
IEFZB505 

SHBLKPTR 

IEFJFCBX 

JFCBXTTR JFCBXVOL 

IEFJFCBN 

JFCBFLSQ 

IEFZB4D2 

DALUNIT DALDSSEQ 

IEFASIOT 

SCTUTYPE 

IEFZB4UV 

FUNCFLGS UNITTAB 
ATRIBUTS ATRLENC 

D. Build the parameter list to dynamic 
allocation. 

E. Invokes the SI'IA interface routine 
/'---J\ 

'r-l/ IEFXBSHA 

CRHA 

F. Invokes IEFEB4UV to obtain the unit 
names's attributes 

/'---J\ 
\r-l/ IEFEB4UV 

UNITTAB~ FUNCFLGS 

LY28-1745-1 (c) Copyright IBM Corp. 1987. 1989 

I 

1"1 

LJ 

I 

[ 

[ 

\IEFZB4DO 
/r------, 

S99RBPTR 
S99RBPND 
S99RB 
S99RBLN 
S99VERB 
S99TXTPP 
S99S99X 
S99HTDSN 
S99HTUNT 
S99TUKEY 
S99TU11o'UM 
S99TULNG 
S99RBX 
S99EID 
S99EVER 
S99ERMSG! 
S99EHGSV 

\IEFZB505 

/ISHVA 

\IEFZB505 

/ISWVA 

\IEFZB4DO 
/...-----. 

S99TUKEY 
S99TUNUM 
S99TULNG 

\IEFZB4UV 
/.-----. 

FUNCFLGS 
RETNATRB 
UNITTAB 
UNITNM 
UNATRIBP 
ATRIBUTS 
ATRLEN 
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IEFZB4UV J----------> 
~I ------------~I '/ GENDEV# . 

IEFZB4UV 
G. Converts the device type to a look-up 

value 

"""-'--...... "IEFZB4DO 

[ /IS99UDEVTI 

,IEFZB4UV 
/~'r-------------------------------~ /~---~ 

FUNCFLGS UNITTAB '.--,/ IEFE84UV 

IEFASIOT UNITTAB, FUlI.'CFLGS 

SCTUTYPE 

IEFAJCTB 

JCTDEVT 

IEFASIOT r----------> 

ISIOVAMDS 1-: ) 
IEFXBCR\., : 
~-------,-I 
ICRHARCDE C~NDERRI 
IEFZB4UV 

UNLUVDEV 

IEFASIOT 

SIOUCBAD 

IEFXBCRW 

CR_ERR CRRCULUV.--...I 

IEFZB4DO J----------> H. Dynamically allocates the checkpoint .... -------.1 '/ dataset to the initiator. 
IS99RBPTR 
. I. Opens the checkpoint dataset 
IEFXBCRW /~, .... ---------------------, 

IEFXBCRW ~-----'" .-_______ -...i.-___ ~/ 

IEFZB476 

EMPARMS EMSVC99 

IEFZB4DO 

S99RBPTR 

IEFXBCRW .------", 
~------------~ / 
CRHA_PPJSCB 
CR_ERR CRRCDYAL 

'.--,/1 OPEN_CKPTDS: 35 1 

J. Invoke message processing to issue the 
error messages from dynamic allocation. 

/~, 

'.--,/ IEFD8476 

EMPARMS 

FUNCFLGS 
CNVTLUV 
UNITTAB 
UNLUVDEV 

L--------...I'IEZJSCB 

/IJSCBACT 

, 
"""---...... '1 EZJSCB 

[ / I JSCBACT I 

,IEFZB476 

, 

/~--..., 

EMPARMS 
EMl'ffP 
EMIDNUM 
EMS99RBP 
EMRETCOD 

LIEZJSCII 

/IJSC8ACT 
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~> 
OPEN_CKPTDS 

IEFTIOTI J----------> 
~I --------~I '/ TIOEDDNM . 

IEZJSCB 

.JSCDSABQ 

IHAQDB 

QDBFELMP 

IHADSAB 

DSABFCHN 

IEFTIOTI 

TIOEJFCB 

I r-E_F_X_B_C_R_l'l __ --, J----------~ 

CR~IADEFR CRHARCDE 
CR_NOERR 

IEFZB505 

SWBLKPTR 

IEFJFCBN 

JFCBVLSQ .JFCDSORG 

IEFTIOTI 

TIOEFSRT 

IEFUCBOB 

UC8TYP 

IEFALLCT 

LCTQDRTY 

r----./ 

IHADCB r----------> 
~------------~_.I, 
IDCBDSGPO DCBOFOPNI : / 

IHADSAB 

I DSABCKVL 1...1 
IEFXBCRW 

CR ERR CRRCSECU~I 
CRRCOPEN CRRC~IEMB 
CRRCCANC CRRCE610 

IEFAJCTB 

JCTCKIDT 
I 

~ Opens the checkpoint dataset 

A. Invokes the SHA interface routine 
/L-...I, 

'r--l/ IEFX8SHA 

CRHA 

B. Attaches IEFXB610 to open the checkpoint 
dataset. 

C. Waits for the open to complete. 

D. Determines if the dataset was opened 
successfully. Checks to see if the 
checkpoint dataset is a PDS and if so 
finds the member name. 

I 

.J 

[ 

.J 

I 

,IEFZB505 

/ISHVA 
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IEFXBCRW ...-__ ---1, 
r---------------~r------~/ 
CRHADTYP 

IEFAJCTB 

JCTCKIDT 

I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI 

IEFXBCRW J----------> 
~I --------~I '/ CRHADDRP . 

IHJMCHR 

IHJCHRDA IHJPPM 

CVT 

CVTGDA 

IHAGDA 

GDAPVT 

IEFXBCRW , 
r----------------' r---~/ 
CR_ERR CRRCPRIV 

~ Processes the pertinent 
information contained in the 
checl(point header record 
(CHR1. 

§] Reads the checkpoint header 
record from the checkpoint 
dataset. 

A. Reads the checkpoint header record 
/L-J, 

'r---1/ IEFXBRDC 

CRHA 

~ Processes the information 
contained in the checkpoint 
header record and saves it 
for inclusion in the restart 
parameter list. 

A. Saves the checkpoint header record for 
inclusion in the restart parameter list. 

B. Determines if the private area on the 
original execution is valid for the 
restart. 

I 

I 

I 

I 

I 

I 

,IEFXBCRW 
/r-------. 

CRHACKID 
CRHADTYP 
CRJ~ARCHR 

,IHJMCHR 

/ I IHJCHRDA I 
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I EFXBCRW r----------> 
.-----___ ~_.I'\ 

I~C_R_HA_A_UT_O ___ ~I ~ / 

IEFAJCTB 

IL.~....;,C_TS_Y_SC_K ___ ---,I-: 
IHJMCHR 

~II_H_J_V_EQ_R _____ ~I-: 
IEFASCTB 
r-"I -------,I...J 
~CTRGSZ _ 

IHJMCHR 

IHJCOUNT IHJPPM 
IHJPPE IHJPPML I 
IHJPPEL IHJREGRQJ 

~> 
DDN'TPROC 

IEFZB505 ....---~'\ 

.--------------~~-----~/ 
SHAEPA 

IEFXBCRW 

CRHASTYP 

IEFQMIDS 

SHDDNTID 

C. Obtains the required information from 
the checkpoint header record for 
inclusion in other SHA control blocks 
and the restart success message. 

eJ This routine removes the 
SlOTs Tor the DDtlAMEs in the 
DDNT which were dynamically 
unallocated prior to the 
checkpoint. 

~ Assigns a SWA DDNT Tor the 
checkpoint DDNT. Anchors the 
S\'!A DDNT to the DDNTs 
anchored in the SCT and 
writes the SWA DDNT to SWA. 

A. Assigns a SHA block for the DDN'T 
/L-I,\ 
'\r-1/ IEFXBSHA 

CRHA 

..L.-I------I~'\IHJMCHR 

[ /IIHJAUTOsl 

'\IEFAJCTB 

[/ I JCTNRCKP I 
'\IEFASCTB 

I 

[ 

/.-----.. 
EAADDRBT 
SCTMSADR 
SCTMSSZE 
SCTRGSZ 

,\IEFXBCRW 
/,----. 

CRHAEPAP 
CRHASTYP 
CRWAASGN 

,\IEFZB505 
/.------.. 

SNAEPA 
SHBLKID 
SHLNGTH 

LY28-1745-1 (c) Copyright IBM Corp. 1987, 1989 Method of Operation SCR-139 



"Restricted Materials of IBM" 
Licensed Matorials - Property of IBM 

IEFXB609 - Checkpoint Restart Dataset Descriptor Record Processor ContSTEP 40B 

IEFXBCRW J----------> 
I CRHARCDE CR_NOERR I ) 
IEFXBCRW 

CRHASTYP 

IEFZBSOS 

SHBLKPTR SHVA 

IEFXBDDR 

DSDR_HEADER 
DSDR_DDNT 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFXBDDR 

DDNT _~,IlJl''LDDNAMES .----' 

IEFXBDDR J----------> 
r-"I -----.1 DDNT_DDNAMES _ 

IEFXBCRW r----------> 
ICRHARCDE CR_NOERRI-~ ) 

IEFASIOT • 

ISCTDDNAM I-J 

IEFXBCR~1 

CRHACSIP 

IEFASIOT 

SIOTNPTR 

I 

B. Writes the DDNT to SHAt 
/~'.----------------------~ 
'r--1/ IEFXBSHA 

CRHA 

f4i1 Processes all the DDNAMEs in 
~ the DDNT. 

A. The SlOT representing the JCL defined 
DDNAME in the DDNT Nill be removed from 
the SMA structure. If tho DDNAME is a 
membor of a concatenated group of DDs. 
all DDs in the group Nill bo removed. 

B. Finds the matching SlOT in SMA 
/~'r----------------------~ 
'r--1/ I DDNTSIOT: 45 I 

I ,IEFASCTB 

[ /ISCTDDNT I 
,IEFXBDDR 

[1 / 
DSDR_HEA 

DER 
DSDR_DDN 

T 
DDNT_NEX 
T 

l..J 
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IEFXBCRW _r---------> 
ICRI'lAFSIP CRI'lALSIP I ) 

IEFASIOT 

SIOTDSKA SCTPSIOT r----' 
SIOTNPTR 

C. Removes the SlOT from the chain by 
chaining around the SlOT. 

D. Calls Unit_Affinity to update the unit 
affinity table for the SlOT being 
removed. 

E. Updates unit affinity table for SlOT 
being removed 
/~\r----------------------~ 
\r--J/ UNIT_AFFINITY: 31 

UNITAFF_UPDATE 

IEFASIOT ..-----'\ F. Determines if the dataset name in the r-------------' / SlOT is still required. 
SJFCBPTR 

IEFJFCBN 

JFCBDSNM 

I EFXBCRW r----------> _. \ 

ICRHARCDE CR_NOERRI : / 

IEFASIOT : 

ISIOALIAS SIOTJFX I-J 

IEFJFCBX 

JFCBXNAM 

G. Checks if dataset name is still required 
/~\,-----------------------, 
\r--J/I CHECK_DSN_REQUIRED: 42 I 

H. If the dataset name has an alias, 
determines if the alias dataset name is 
still required. 

I. Checks if the alias datase name is still 
required 
/~\,----------------------, 
\r--J/I CHECK_DSN_REQUIRED: 42 

~ Determines if the dataset 
name associated with the 
SlOT being removed is still 
required. 

I 

'-------II \IEFXBCRW 

1/ I CR~IACSIP I 
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IEFASIOT r----------> 
~---------------~-: , ~ Searches the SlOT chain to 

determine if the dataset 
SIOALIAS SJFCBPTR / name passed is still 
SIOTJFX required. 

IEFJFCBN 

&-1 J_F_CB_D_S_NM _________ --'I-: 
IEFJFCBX : 

~ If the dataset name is no 
longer required~ calls 
Update DSENQ to remove the 
dataset. . 

"-1 -------.1-1 JFCBXNAH _ A. Removes the dataset name from the DSENQ 

IEFXBCRW 

CRWAFSIP 

IEFASIOT 

SIOTNPTR 

~> ~ 
DDNTSIOT 

IEFASIOT r----------> _. , 
ISCTDDNAH SIOTDYALI ~ / 

~ 
IEFXBDDR 
~---------------~-I 
IDDNT_DDNAMES I 

IEFXBCRl'l 

CRWAFSIP CRWACSIP 

IEFASIOT 

SIOTNPTR 

SCR-142 HVS/XA SLL: Schad Restart 

/L.....J, 

'.---./ UPDATE_DSENQ 

DSE~REMOVE, DATASET_NAME, 0 

This routine finds the SlOT 
corresponding to the DDNAME 
in the DDt~T. 

Finds the JCL defined SlOT 
in SWA corresponding to the 
DDNAME in the DDNT. 

,IEFXBCRW 

/ICRHACSIPI 
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~> 
IEFXBCRW SIOTSCAN 

:/' 1 CRHACSIP CRHALSIP '-1 -----,. 

IEFXBCRW r----------> 

L.IC_RH_AD_E_F_R ___ ---II-: 
IEFXBDDR 
"'-1 ------,I-.J 
DSDR_DSABDALC . 

I EFXBCRW _r---------> 
"'-1 ------,1 /' CRHACSIP . 

IEFXBCR~1 

CRHAFSIP 

IEFASIOT 

SIOTNPTR 

IEFASIOT r----------> 
ISCTDDNAM SJFCBPTRI-: ; 

IEFXBDDR 

1 DSDR_DDNAME 1-: 
IEFJFCBN 

IJFCENT ,-: 

IEFXBCR\~ ...--______ --,-.J 
CRHADEFR CRHARCDE 
CR_NOERR 

IEFASIOT 

SIOTNPTR 

IEFXBCRW 

CRHACSIP CR_ERR 
CRRCSNFD 

~ This routine finds the SlOT 
in SWA corresponding to the 
DDNAME in the DSDR. 

~ Finds the SlOT in S\~A 
corresponding to the DDNAME 
on the DSDR. 

A. If this is a deferred restart and the 
DSDR indicates that the SlOT was 
dynamically allocated, no match will be 
found in SHA so a new SlOT and JFCB will 
be created. 

B. If this is not a deferred restart or the 
SlOT was not dynamically allocated. the 
SlOT chain is searched for the SlOT in 
SHA which matches the DDNAME on the 
DSDR. 

C. The SlOT chain is searched starting with 
the next SlOT of the previously matched 
and processed SlOT until a match is 
found or the end of the chain is 
reached. The SlOT must match on the 
DDNAME. be a member of the same 
concatenated DD group and not be a 
generated SlOT. Bit JFCENT in the JFCB 
indicates whether the SlOT was 
generated. Generated SlOTs are not 
processed by checkpoint restart. These 
SlOTs will be recreated by allocation 
when the job restarts. If any generated 
SlOTs are on the chain. they are bubbled 
to the end and removed by the unmatched 
SIOT/JFCB processing in IEFXBUSJ. 

,IEFXBCRW 
/,---..., 

CRHACSIP 
CRHARCDE 
CRHAREAS 
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IEFXBCRW r----------> 
~------------~-: , 
CRHAFSIP CRNALSIP / 
CRHARCDE CR_NOERR : 

IEFASIOT 

... 1 S_C_T_D_DNA_t1 _________ I-: 
IEFXBDDR . 

L..I D_S_D_R-_D_D_N_AM_E ____ .....JI-J 

IEFXBCRl>1 

CRNACSIP 

IEFASIOT 

SIOTDSKA SCTPSIOT .--....1 
SIOTNPTR 

IEFXBDDR r----------> 
... 1 D_S_D_R-_D_S_AB __ D_AL_C _____ I-: ) 
IEFJFCBN 

... 1 J_F_C_V_RD_S ______ .... I-J 

IEFXBCR1'l 

CR_NOERR CR_ERR 
CRRCNOER CRRCEVIO 

Ir-E_F_X_B_C_R_\'1 __ ~ _r---------~ 
CRHALSIP CRNARCDE 
CR_NOERR 

IEFXBCRW 

CRHAFSIS CRHAFSIP 
CRNACSIP CR_ERR 
CRRCSNFD 

IEFASIOT 

,...--...,/ 

SIOTDSKA SCTPSIOT .--....1 
SIOTNPTR 

SCR-l44 MVS/XA SLL: SChad Restart 

D. 

E. 

F. 

G. 

If the SlOT in SNA does not match the 
DSDR SlOT, the SlOT is moved to the end 
of the chain so that the chain will be 
ordered as the TIOT appeared at the time 
of the checkpoint. 

If the matching SlOT was not found and 
the DSDR indicates that the SlOT was 
dynamically allocated and not VIO, a new 
SlOT and JFCB will be created for this 
DDNAME on the DSDR. Otherwise, the 
return and reason code is set to 
indicate the error. 

Calls IEFXBSJX to assign and initialize 
a new SlOT and JFCB. The current SlOT 
pointer (CRHACSIP) will be set to point 
to the new SlOT by IEFXBSJX. 

Initialize a new SlOT and JFCB 
/L-....J, 

'r--l l IEFXBSJX 

CRHA, SJX_INIT _NEH 

I I 

[ 
[ 

I 

[ 
'1 

~ 

,IEFXBCRW 
/..------. 

CRNAFSIS 
CRHAFSIP 
CRNALSIP 

,IEFXBcnw 
/,....----, 

CRJoIAFSIS 
CRNAFSIP 
CRNALSIP 
CRHARCDE 
CRHAREAS 
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~> 
TERMINATE 

I EFXBCRW J----------> 
ICRHARCDE CR_NDERRI ) 

IEFXBCRW 

CRHADTYP 

IEFXBDDR 

I EFXBCRW J----------> 
ICRHARCDE CR_NOERRI ) 

IEFXBCR'., 

CRHASTYP 

IEFZB505 

SHAEPA 

IEFASCTB 

SCTXBTTR 

IEFXBCR'., r----------> 
ICRNARCDE CR_NOERRI-: 

IEFZB505 

ISHBLKPTR I~ 
I EFXBCR'., J----------> 
ICRHARCDE CR_NDERRI 

I EFXBCRW J----------~ 

CRHAREAS CR_ERR / 
CRRCPRIV CRRCCANC 

IEFXBCRW 

Performs termination 
processing required for 
normal and abnormal 
processing in checkpoint 
restart processing. 

Determines if any error was 
found during restart 
processing. 

A. If no errors. complete the restart 
parameter list for the restart SVC (SVC 
521 and set the message to the restart 
success message. 

B. Reads the PPIR. 

I 

[ 
,IEFXBCRW 

/~'r-----------------------~ / 
'r--l/ IEFX8RDC CRHARDID 

CID'IADTYP 
CRHA CRl'IARSPC 

I ,IEFXBCR\1 
/ 

CRNAEPAP 
C. Invokes the SHA interface rtn. CRHASTYP 

/~'r-----------------------~ [ CRHAREAD 
'r--l/ IEFX8SHA 

CRHA 

D. Frees the resources allocated by 
IEFX8609 
/~'r-----------------------' 
'r--l/ I FREE_RESOURCES: 52 I 

E. The success or appropriate error message 
is constructed and issued. 

F. If an error was found while processing 
the restart request. determines the 
appropriate error message to be issued. 

,IEFZB505 

'ISHAEPA ; SHVA 

..L...-----J1'IEFSCTX 

[ / I SCTXRSHA I 

,IEFASCTB 

/ISCTSEXECI 

~----~3'IEFXBCRW 

I/ICRHARCDEI 
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IEFAJCTB ~------~, G. If a restart system error occurred. the 
~--------------..... r------...,/ message to be issued is set • 
.JCT.JNAME 

IEFXBCRW 

CRHAREAS 

IEFASCTB 

SCTSCLPC SCTSNAME 

IEFXBCR\'I _r---------> H. Deletes the recovery environment. 

ICRHARCDE CR_NOERRI 

~ Frees local storage obtained 
for use by the processing 
and service routines and for 
unit affinity processing. 

A. Frees any local storage obtained for 
unit affinity. 

B. Frees the local storage obtained for the 
dynamic storage of the restart 
processing and service routines. 

~> 
FREE_RESOURCES 

~ Frees resources allocated by 
IEFXB609. These include 
items such as the checkpoint 
dataset, any private 
catalogs that were allocated 
and posting and detaching 
IEFXB610. 

I KJTCB r----------> A. If the checkpoint dataset was allocated. 

Lol T_C_B_LT_C ____ --'I-: ; 
it is unallocated. 

IHADCB 

I ... D_C_B_O_FO_P_N ________ ..... I-J 

IEFXBCRW 

B. If the checkpoint dataset was opened. it 
is closed. 

C. Waits for IEFXB610 to complete. 

IEFXBCRW J----------> 
ICRHAREAS CRRCCANCI 

~----~"IEFALLCT 

'/1 LCTCKRSTI 

I 

,IEZJSCB 

/I.JSCBACT 
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IEFZB4DO J----------> 
~I --------~I \1 S99RBPTR _ 

IEFZB4DO 

S99VRBUN 

IEFXBCR\'I 

~> 
ALLOCATE_CATALOGS 

IEFZB505 ....-----'1\ 

r-------------~~------~I 
SHAEPA SWBLKPTR 

IEFXBCRW 

CRHA_IJSCB 
CRHASTYP 

IEZJSCB 

JSCBPCC JSCDSABQ 

IHAQDB 

QDBLELMP 

IEFZB442 

ACCNTRLS 

IEFXBCRW r----------> _. \ 

ICRWARCDE CR_NOERRI : 1 

IEFASIOT 

ISJFCBPTR l-l 
IEFJFCBN 

JFCBDSNM 

D. If IEFXB610 was attached, it is 
detached. 

E. If any private catalogs were allocated, 
they are unallocated. 

F. If private catalogs were allocated 
Unallocates the private catalogs 
I~\~----------------------~ 
\r---1/1 UNALLOCATE_CATALOGS: 55 

~ This routine will allocate 
any private catalogs 
specified via JOBCAT or 
STEPCAT for the restart step 
by invoking allocation 
catalog control. 

~ The private catalogs 
specified via JOBCAT or 
STEPCAT are dynamically 
allocated to the initiators 
TCB. This will allow the 
checkpoint dataset to be 
allocated in the case that 
it is cataloged in a private 
catalog. 

A. Calls the allocate catalog service 
routine of allocation 

/~\ 
\r---11 IEFAB4F5 

ACCNTRLS, RTCDPTR, JSCBPTRP, 
CTGDSNP. 0, 0 

I 

I 

[ 
[ 
[ 

\IEFXBCRW 
/....---..... 

CRWAEPAP 
CRWASTYP 
CRHAREAD 

\IEFZB442 
I~--..... 

ACCNTRLS 
ACNODD 
ACOFLINE 
ACOK2MNT 
ACSTPCAT 
ACALCTLG 
ACOPNACB 
ACCCPCCB 
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I EFXBCRW .. r---------> 
~, --------~, '/ CRHARCDE . 

IEFXBCR\oI 

CRHA_PPJSCB 
CR_ERR CRRCCATL 

IEFASIOT 

SIOTNPTR 

IHAQDB 

QDBFELHP 

IHADSAB 

DSABFCHN 

~> 
UNALLOCATE_CATALOGS 

IEFXBCRW , 
.--______ ---1.--__ ...,/ 

IEFZB443 

UCCNTRLS 

I.H_A_D_S_A_B ________ ~~I~----...,:; 
I DSABFCHN r 
IEFZB443 J----------> 
.--, -----" 
UCCNTRLS . 

IEFXBCRW J----------> 
ICRHARCDE CR_NOERRI ; 

IEFXBCRW 

CRHA_PPJSCB 
CR_ERR CRRCCATL 

~ This routine will unallocate 
any private catalogs 
allocated by 
ALLOCATE_CATALOGS. 

~ The private catalogs 
specified via JOBCAT or 
STEPCAT are dynamically 
unallocated from the 
initiator. 

A • Unallocates the private catalog 

LINK 

EP('IEFAB4F4') PARAM 
(UCCNTRLS,RTCDPTR,Q,Q,Q,JSCBPTRP) 

I 

I 

[ 

I 

I 

[ 

,IEZJSCB 

/IJSCBACT I 
,IEFZB443 
/,----..., 

UCCNTRLS 
UCALLCAT 
UCALLACB 
UCALPCCB 

,IHADSAB 

II DSABCATL I 
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RTM 

C:> RECOVERY 

Performs recovery for the 
Restart control routine 
(IEFXB609) and the restart 
processing and service 
routines. 

IHASDWA J----------> Iss I 
rIS-D-H-A-PA-RM--------~1 .) 

Restores the data register~ 
the code register~ and the 
save area pointer. 

IEFXBCRW 

ICRHA PPJSCB.­
ICRHACR11 CRHACR12J 

IHASDWA 

!SDWAABCC I 

If this is the first ABEND 
processed~ does the 
following: 

IEFXBCRW ~ :'/ A. Issues a SETRP macro instruction to 
r----------------...J ..... --~. record the data. 

L.IC_RH_A_RT_R_Y _____ ---I 
. B. stores the diagnostic information in the 

SDI'fA and VRA. 
/~'r-----------------~ 
'r--1/! DIAGDATA 1 

C. Takes an SVC dump. 
/~'r------------__, 
'r--1/1 DUMP I. 

,.. _________ ...J ..... --~. specified in the checkpoint restart 
IEFXBCRW ~ :'/ D. Specifies retry to the retry address 

1...1 C_RHA __ RT_R_y ___ ---I workarea. 

~ If this is not the first 
ABEND~ does the following: 

A. Frees the resources allocated by 
IEFXB609 
/~, .... --------------, 
'r--1/1 FREE_RESOURCES: 52 1 

B. Frees the restart local and working 
stora~e / \r-------------------~ 
'r--1/1 FREE_LOCAL_STORAGE: 51 ! 

C. Specifies percolation to the caller's 
recovery routine. 

~ Returns to RTM. 

L..-------...J"IEZJSCB 

'/IJSCBACT 

,/ 
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