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SUMMARY OF CHANGES

UMMARY OF CHANG R_SH24-5002-4, VERSION 1.
This edition replaces SH24-5002-3. It applies to Version 1,
Release 7 (Version 1.7) of DL/I DOS/VS. Functional enhancements
include:
. Interactive Utility Generation Facility
. IMF Enhancements
. Documentation Aid Facility
. IMF Adaptation to ISPF
U Utilities Operational Improvements

. MPS Restart Facility

Miscellaneous additions, improvements, and corrections also
appear throughout this manual.

SUMMARY OF CHANGES FOR SH24-5002-3, VERSION 1.6

This edition replaces SH24-5002-2 and TNL SN24-5677. It applies
to Version 1, Release 6 (Version 1.6) of DL/I DOS/VS.

In addition to information relating to functional enhancements
introduced in Version 1.6, major changes to the prior edition
include:

. Removal of DL/I Trace Facility information from Chapter 2 to
form a new chapter, Chapter 6. In Chapter 6, the existing
DL/I Trace Facility information is reorganized and new
information added to describe:

- user exits and to provide samples of user exit routines.

- enhancement to the DL/I Trace Print Utility that pernits
selective printing of desired trace records.

J Reorganization of message-related information in Chapter 3
to eliminate redundancy with DL/I DOS/VYS Messages and Codes
and to improve the usefulness of Chapter 3 information.

Miscellaneous additions, improvements, and corrections also
appear throughout this manual.

SUMMARY OF CHANGES FOR SH26-5002-2 UPDATED BY SN24-5677

Technical Newsletter SN24-5677 contains information about the
use of the Interactive Macro Facility with DL/I DOS/VS Version
1, Release 5. Changes in the use of the DL/I Trace Facility and
the Trace Print Utility, a description of a patch area, and var-
ious editorial changes are also included.

SUMMARY OF CHANGES FOR SH24-5002-2, VERSION 1.5

This edition is a major revision of SH24-5002-1. It contains
changes for the support of DL/I Version 1.5 (Release 5) of the
IBM System/370 Data Language/l Disk Operating System/Virtual
Storage (DL/I DOS/VS) Program Number 5746-XX1.
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Included in this revision is information relating to DL/I con-
trol block relationships, online trace and the trace print util-
ity, fiald level sensitivity debugging, fixed block architecture
support, module identification, online test program DLZMDLIO,
additional ABEND message explanations, and various editorial
changes to improve the usefulness of this publication.
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PREFACE

The purpose of this publication is to assist in analyzing and
isolating DL/I production or testing problems. It is intended
for installation personnel responsible for system programming
and system maintenance, and the IBM Programming Support Repre-
sentative (PSR).

Lbis publication contains the following six chapters and appen-
ixes:

. Chapter 1: General Information, is a collection of
high-level information intended as a general review of DL/I
job control statements, control blocks, calls, data base
organization, and access methods.

. Chapter 2: Diagnostic Aids, discusses DL/I control flow,
scheduling errors, online trace, logical retrieve, and
online wait state debugging; and offers suggestions to
assist you in isolating the problenm.

. Chapter 3: Interpreting and Debugging Dumps, describes the
type of dumps DL/I produces and suggests possible paths to
follow in finding the cause of the dump through analysis of
selected messages.

. Chapter 4: Module and Program Aids, addresses problems
associated with various request handlers,
initialization/termination, utility, and test programs.
Included are major causes for program failure, things the
user must do when using these programs, and suggestions for
the user to check to determine the cause of a program fail-
ure.

. Chapter 5: Interactive Facilities, describes the Interac-
tive Macro Facility (IMF) and Interactive Generation facili-
ty (IUG), their modules, created tables, and error
conditions.

J Chapter 6: DL/I Trace Facility and Trace Print Utility,
describes using the DL/I Trace Facility, its operands and
parameters, in problem determination.

. Appaendix A. MPS Diagnostic Aids

. é?pendix B. MPS XECB-Waitlist Dependence and Main Routine
ow

. Appendix C. Segment Intent List
. Appendix D. Online Test Program - DLZMDLIO

. Appendix E. Reporting DL/I Problems, identifies documenta-
E;za requirements for reporting problems and for submitting
s.

The assumed level of skill in this publication is a thofough
understanding of VSE/Advanced Functions, and CICS/VS if DL/I is
used in an online environment.

Many figures in this manual show a concept and, therefore, do
not show displacements. Figure 1-7 on page 1-9 is an example.
You can obtain the displacements for fields, etc., described in
these figures from other sources. The /1 DOS/VS Logic Manual
Volume 1 is one such source. Other figures include displace-
ments because they show specific data relationships. Figure 2-8
on page 2-14 is an example. Where stated, displacements are
given in decimal and hexadecimal, 14 (E), respectively.
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This chapter reviéws:

Job control statements

UPSI byte bit settings

Partition and control block relationships

DBD generation control statements

PSB generation control statements

Creating and maintaining application control blocks

DL/I call paths between DL/I and the application program

HD and HS data base organizations and access methods

References to sources of additional information are provided
throughout the chapter.
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JOB CONTROL STATEMENTS AND PARAMETERS

Data Languages/I (DL/I) is executed as a standard VSE/Advanced
Functions application program. Figure 1-3 on page 1-6 illus-
trates the job control statements required for a typical batch
application program. Refer to VSE/Advan nction stem

eme for detailed information concerning job con-
trol statements.

UPSI BYTE SETTINGS FOR EXECUTION CONTROL
Several execution-time functions can be controlled by the UPSI

byte. The settings are shown in Figure 1-1 for online and in
Figure 1-2 on page 1-3 for batch.

Bits 0 - 2 Reserved for CICS/D0OS/VS.
Bits 3 - 5 Available subject to Note.

Bit 6 =0 DL/I log function service.
=1 DL/I system log function inactive.
Bit7 =0 DL/I system log function on CICS/VS system journal.
=1 DL/I system log function on DL/I system log device
(SYS011-LOGOUT).
Note: For further information, see CICS/D0S/VS Installation and Operations Guida.

Figure 1-1. UPSI Byte (Online)

DL/1I PARAMETERS

The DL/I parameter information shown in Figure 1-4 on page 1-5
follows the EXEC statement -- see Figure 1-3. The parameter
information begins in column 1, and it must be entered from
aither SYSIPT or SYSLOG.

Parameters can be entered from SYSIPT and SYSLOG. However, con-
tinuation statements, if required, can only be entered from
SYSIPT. Continuation statements are not permitted from SYSLOG.

Continuation is indicated by a non-blank character in column 72
of the statement being continued. The parameter statement can
be stopped in or before column 71 and be continued in a contin-
uation statement.

Disk logging is not supported in the online or MPS environments.
If program isolation is active, the user must select CICS/VS

journal services for writing log information. Parameter infor-
mation may be any of the forms shown in Figure 1-4 on page 1-5.
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=0 Read parameter information via SYSIPT.
=1 Read parameter information via SYSLOG.

Bits 1 - 4 Available for use by the application program.

Storage dump produced on abnormal task termination
if STXIT active (bit 7 = 0).

No storage dump produced. (/7 OPTION NODUMP must
be specified in the JCL.)

0
1
)
Bit 6 = 0 All data base modifications written to DL/I system
1
)
0

log tape.
DL/I system log function inactive.

STXIT linkage to DL/I for abnormal task termin-
ation (Note 2.)

=1 STXIT inactive. Note that no data bases will be
(Notes 1,3)| closed. (Note 4.)

Notes:

1. Bits 6 and 7 not used in MPS batch.

2. For reload or reload/restart, bit 7 is always set to 0 by DL/I.
3. Ifbit7 =0 and bit 5 = 1, you will not get a dump.

4. For DLZUDMPO, if bit 7 = 1, tape is not rewound.

Other UPSI bits do not apply
Figure 1-2. UPSI Byte (Batch and MPS Batch)
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/7 JOB
/7 UPSI x0000xxx The x values identify the desired DL/I function.
(Note 1)
77 ASSGN SYS011l,cuu These statements define the output log file. If tape
/77 TLBL LOGOUT is used, it must contain standard labels. If disk is
used, it must be a previously defined VSAM file(s).
LOGOUT is the symbolic name for tape logging.
DSKLOG1 and DSKLOG2 are the symbolic filenames for
or disk log files. If only one file is used, it must be
DSKLOG1. If two files are used, two sets of DLBL
statements must be supplied .
7/ DLBL DSKLOG1 or 2 If no output log file is desired, bit 6 of UPSI must
77 EXTENT| extent file be set to one and the LOG parameter must be omitted
(Note 2) from the DL/I parameter statement.
77 ASSGN SYSnnn,cuu These statements define a data base data set. State-
/7 DLBL filename ments must be presented for each data set referenced
/77 EXTENT| extent data by every data base (DBD) generation which, in turn,
or is referenced by the PSB, where: nn=logical unit
7/ TLBL SYSnnn,cuu assignment, filename is the symbolic name of the data
(tape)| filename sat (VSAM ACB-name or SAM DTF-name) to be processed.
(Note 2) It must be the same as the DD1l, DD2, or OVFLW parame-
ter of the DATASET statement for the data base (DBD
generation). (ASSGN and EXTENT statements are no
longer required for VSAM data sets.) These statements
are not required for an MPS batch job.
7/ EXEC DLZRRCOO, DL/I initialization module. Refer to DL/I DQS/VS
SIZE=nnnK Data Base Administration for storage requirements.
(Note 3)
DL/1I parameter information (see Figure 1-4),.

Notes:

Bits 6 and 7 are not used in MPS batch.
These statements are not used for MPS batch.
DLZRRCO00 is replaced by DLZMPI0OO0 for MPS batch.

1.
2.
3.

Figure

i-3. DL/I Job Control Statements (Batch)
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For data base reorganization or logical relationship resolution utility execution:

ULU progname [,dbdname] (Notes 1, 2)

For data base reformatting through HD unload utility execution:

PLU,DLZURGUO,psbname

For data base data set recovery utility execution:

UDR ,progname,dbdname [ ; m:f g] [HOBFR=] [[HSBFR=] [ TRACE=]

For data base backout utility execution:

DLI,DLZBACKO,psbname,[ % b;:f ” [HOBFR=] [HSBFR=] [[TRACE=] [,ASLOG=] [,LOG= ( {TAPE } { PAUSE })]

DISK1 NOPAUSE
DISK2

For application programs:

DL! {progname,psbname, | § buf ] | [[HDBFR= bufnoz [.dbdname1,dbdname1,...] \][....]
DLR 1 32

[,HSBFR= ( ingno § , i ksd-;_bufs , [ , esd-;_buf %] .dbdname3 )] [....]1 [TRACE=modname] [ ASLOG=YES]

[,LOG=( TAPE ). ( PAUSE
{"—msm NOPAUSE) (Note 3)
DISK2

Where:

buf — specifies the number of data base subpools required for this execution; it can be a numeric value of 1 to 255. If omitted,
1 is assumed. |f the number of HDBFR statements is greater than buf, this operand is overridden.

If no buffer pool control options are specified, a subpool consists of 32 fixed-length buffers. The buffer size is usually
consistent with the VSAM data base control interval size and may be 512 bytes or any multiple of 512 bytes up to 4096
bytes. The total amount of space for buffers is determined at DL/l system initialization and is based on the value specified
in buf or BFRPOOL. This is the number of data bases, and size of the VSAM control intervals. A data base is assigned
a subpool containing buffers that are equal to or greater than the size of the data base control interval.

dbdname — specifies a 1 to 7 alphameric character name of the DBD for the data base to be accessed by the utility program, if
required. This parameter is not required for the utilities:

e DLZURPRO — Data base preorganization

e DLZURGSO0 — Data base scan

e DLZURGPO — Data base prefix update
HDBFR — describes one DL/I subpool. (Note 4)

o bufno — specifies the number of buffers to be allocated for this subpool and is a numeric value of 2 to 32. |f omitted
for a specific subpool, 32 is assumed.

e dbdname1,dbdname2, . .., — specifies the names of DBDs that are allocated to this subpool.

The number of subpools allocated is always greater than or equal to the number of HDBFR operands. If the number
of subpools specified by the user is smaller than the number of HDBFR operands, the number of subpools is increased
by the system to the number of HDBFR operands. If there are data bases that are not assigned to a subpool by HDBFR
operands and there are no unassigned subpools available, one additional subpool with 32 buffers is allocated and all the
remaining data bases are assigned to it. Its buffer size is the largest one required by these data bases. |f the number of
subpools specified is greater than the number of HDBFR operands, the remaining data bases are assigned to the
additional subpools. If there are stiil subpools available, one is used, if required, for delete work areas.

HSBFR —defines VSAM buffer allocation for HISAM, SHISAM, and INDEX data bases. (Note 4)
o indno — specifies the number of index buffers for KSDS.
o ksdsbuf — specifies the number of data buffers for a KSDS.
o esdsbuf — specifies the number of data buffers for an ESDS (applies to HISAM only).
o dbdname3 — is the name of the HISAM, SHISAM, or INDEX DBD referenced by the application program,

Figure 1-4¢ (Part 1 of 2). DL/I Parameter Information
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back to DSKLOG1 and
® NOPAUSE — indicates

parameter is omitted.

progname — specifiesa 1to8a

TRACE - indicates that traci

I LOG — specifies the type of logging to be used. (Notes 4, 5)
© DISK1 — indicates the log records are to be written on one disk extent with the filename DSKLOG1.

e DISK2 — indicates that the log records are to be written on two disk extents. If one disk extent becomes full, the extent
is closed and the other extent is used. DSKLOGH1 is used first then DSKLOG2. If DSKLOG2 becomes full, logging switches

e PAUSE — indicates that before reusing the only disk extent (DISK1) or before switching to the next extent (DISK2), the
operator is notified and the partition waits for the operator’s reply. PAUSE is the default If the second option in the LOG

e TAPE — indicates the log records are to be written to a tape device. It is the default if the LOG parameter is omitted.

psbname — specifies a 1 to 7 alphameric character name of the PSB indicated in the PSB generation and referenced by the
application program.

ASLOG=YES — specifies that asynchronous logging is to be used. (Note 4)

continues to repeat the sequence.
that reusing a log extent or switching log extents is done without notifying the operator.

Iphameric character name of the application program or utility to be executed.

ng Is active during execution. (Note 4)

Notes:

3. DLR is the function code

4. They are ignored in MPS.

1. For reload restarts ULR replaces ULU.,
2. For HD reorganization unload and HD reorganization reload, buf, HDBFR=, HSBFR=, and TRACE= are optional entries.

it is treated the same as DLI.

5. The UPSI byte (bit 6 = 0) must be set to indicate DL/I logging is required.

used for the MPS Restart facility. If it is specified on a batch DL/I parameter statement,

Figure 1-4¢ (Part 2

ON ONTRO

DBD GENERATION

confirming What Has

1-6 DL/I DOS/VS Diag

of 2). DL/1 Parameter Information

0 ELATIONSHI

The / oszVv ogic Manual, Volume 1, describes the DL/I par-
tition in a batch environment and illustrates the relationship
between the control blocks. This description may be found in
"Section 5: Data Areas".

A data base description (DBD) is the DL/I control block that
describes the layout data structure and physical storage organ-
ization of a data base. Each data base must have a DBD associ-
ated with it. All of the information about the data base is
available in its DBD. From this pool of information other DL/I
control blocks are built. Many errors result from a bad DBDGEN.
DBD generation control statement information can be obtained
§§gz ;?34 /1 DOS/VS Reference Summary: System Programming,

Been Generated

The DOS/VSE Assembler language listing of the DBD macro expan-—
sion created during DBD generation contains a code confirming
what options have been generated for each segment in the data
base. For example, this code -- when interpreted -- can tell
vou which pointer options uwere generated, whether physical child
pointers have been reserved in the segment's parent prefix, and
how many physical children are related to the segment.

The code for each segment of the DBD generation is contained in
the output of the segment table as segment flags. The segment
flags appear in the output as an Assembler language define con-
stant (DC) statement. The constant is defined as four decimal
numbers followed by the comment SEGMENT FLAGS. Each number
represents a hexadecimal byte. To interpret the code, convert
the first three bytes to binary representation as shown in the
;gllowiggsexample. An explanation of each byte is given in
igure 1-5.

nostic Guide



PSB GENERATION

converted

Byte Value Description

0 Pointar Pcsitions Generated
1... .... Logical child counter
R Physical twin forward
11, ... Physical twin forward and backward
R R Physical parent
eees oo Logical twin forward
ceee 11, Logical tuwin forward and backward
eeee ool Logical parent
R § No twin

1 segmant Processing Rules
10.. .... Insert physical

01.. .... Insert virtual

11.. .... Insert logical

.10 ... Delete physical

..01L ... Delete virtual

.11 ..., Delete logical

ceee 10.. Replace physical

.o Replace virtual

.o Replace logical

10 Insert nonsequential first
01 Insert nonsequential last
11 Insert nonsequential here

2
XXX XXX Reserved
1... ... Segment is paired
ceee 1., Segment's parent has two physical
3 child pointers
0-25% Number of physical children of this
segment

Figure 1-5. DBD Generation Segment Flag Codes
EXAMPLE: Qutput from DBD generation contains the following
statement for a particular segment:
DC AL1(96,169,8,13) SEGMENT FLAGS.
Convert the values to binary and decimal representations:
Byte 0 Byte 1 Byte 2 Byte 3
96 169 8 13
01100000 10101001 00001000 13

Figure 1-5 shows these values indicate the following for the
sagment:

Byte 0 Segment has physical twin forward and backuward pointers.

Byte 1 Segment has physical insert, delete, and replace rules,
?ndfthe rule for placement on the physical twin chain is
ast.

Byte 2 Two 4-byte fields are reserved for physical child point-
ers in the parent of this segment.

Byte 3 This segment is the parent of 13 physical child types.

Before an application program can be executed under DL/I, it is
necessary to describe that program and its use of logical data
structures through a program specification block (PSB) gener-
ation. This PSB is used as input to the application control
blocks creation and maintenance utility program in conjunction
with one or more DBDs to create internal DL/I control blocks.

Chapter 1. General Information 1-7



PSB

generation control statement informaticn can be obtained

from the DL/ DOS/VS Reference Summary: System Programming,
S$X24-5104.

P 10 ONTROL BLOCK CREATION AND MATIHNTENANCE

Control Card Input

Before the DL/I system can use the program and data base
descriptions created by the PSB and DBD generation utility pro-
grams, they must be merged and expanded to an internal format.
This merge and expansion is called block building or ACBGEN.
Figure 1-6 illustrates the input and output of the application
control blocks creation and maintenance utility program.

This utility is composed of eight modules. A complete
descslgtlon of these may be found in the DL/I DOS/YS Logic Manu-
Ql; olume l

The

following points should be noted:

A PSB will always be generated for each PSB in the BUILD
statement. The generated PSB name is the returned PS5B name
paggﬁd with at-signs (a) to seven characters and ending uwith
a .

Creation of DMBs referanced by the PSB may be either sup-

pressed, unconditional, or done only if it is not already

present in the core image library. The generated DMB name
is the returned DMB name padded with at-signs (a) to seven
characters and ending with a "D".

r__--———--—--‘ Core

|
|
|
L SYSPCH or SYSLNK

Image
Library

Application

Control Blocks

Creation and
Maitenance
Utility

N

L SQL/DS

TABLES

N— ]

—

Linkage
Editor

r_-__-

PSBs and DMBs

Messages
and
Statistics

Messages

DL/I
Documentation
Aid Tables

Figura 1-6. Application Control Blocks Creation and Maintenance Utility Program

A utility program PSB will be built for each DMB which is
created. The generated PSB name is the returned PSB name
paggﬁd with at-signs (3) to seven characters and ending with
a .

If the DL/I Documentation Aid facility is selected, DBD and
PSB information is collected and written to SQL/DS tables.

Note: The linkage between these modules is by standard format
save area.
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DL/I ONLINE WITH CICS/VS

SYSGEN PARAMETERS

The DL/I nucleus is loaded during CICS/VS initialization. The
DL/I nucleus contains tables and DL/I-CICS/VS interface modules.

SYSGEN parameters for DL/I-CICS/VS are shown in Figure 1-7 .
Additional information may be found in:

. CICS/DOS/VS Installation and Operations Guide
. DL/I DOS/VS Resource Definition and Utilities

The operation of DLZNUCxx is described in "Online Operation Pro-
grams" on page 4-19.

Also, during CICS/VS initialization, the DL/I initialization
module (DLZOLIOO0) is attached. MWhen this has initialized DL/I,
it returns to CICS/VS initialization (see Figure 4-13 on page
4-20). DLZ0LIOO0 is referred to as DFHSIDL by CICS/VS initial-
jzation overlay supervisor.

The third online module invoked by CICS5/VS is DLZSTPOO. It is
called during CICS/VS termination.

CICS/VS DFHSIT *DL/I = xx Defines which DLZHUCxx CICS/VS will load.
¥DL/I = YES Allows the following in CICS initialization:
(1) Load DLZNUCxx
(2) Load DFHSIDL (DL/I initialization loaded
by CICS/VS overlay supervisor)
DFHFCT ¥ACCMETH = DL1 .
XOPEN = INITIAL Data base opened by DBLZ0LICO.
or = DEFERRED DB opened dynamically by CALLDLI
with STRT functions (not by CSMT).
DFHSG XTYPE = INITIAL Cause DL/I services to be included in
--DLI = YES CICS/VS programs. :
DFHPLT ¥TYPE = ENTRY DLZSTPO0O0 is entered at CICS termination
PROGRAM = DLZSTPOO0 to purge/close DBs. This entry is required
in part 2 of the PLT.
DL/1 DLZACT %VARIOUS PARAMs Provides the followina:
(1) Suffix for DLZNUCxx
(2) Maxtask bufferpools values
(3) Application program and PSB linkage
DLZACT generation produces the DL/I DLZNUCxx
(see Figure 1-8)
Figure 1-7. DL/I-CICS/VS SYSGEN Parameters

DL/I CONTROL BLOCK RELATIONSHIP

The relationship between the DL/I online control blocks is iden-
tical with that in a batch system except for the additional
online control blocks and their physical location. These con-
trol blocks are contained in the nucleus (DLZNUCxx), are assem-
bled as part of ACTGEN, and are discussed below. Refer to
Figure "DL/I Control Block Relationship™ in the DL/I DB0S/VS Log-

ic Manual, Volume 1, and Figure 1-8 on page 1-10.
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How to Locate the DL/l Nucleus and SCD

R13 = CICS/VS CSA

CSAOPFLA |—— CSAOPFL
PHASE DLZNUCxx L GSADLI |——> (DFHDLIAL)
DLZNUCXX | DLITSCH
ONLINE DLITTRM
INTERFACE This is used by
MODULE CICS/VS modules DLISTRM
to interface with
(DLZODP) A DLISAB
(DLZEIPOO) Routines in here DLZODP routines.
(DLZSTROO0) are pointed to by: DLITSEA
(DLZCOMO0) ®COMREG
DLZLOCO00) #SCD EXTENSION DLITTEA
(DLZODPEX) CSECT eDFHDLIAL (DLZDLIAL)
<« DLZNUC Jdy <4
A (SCDSTART) begins. P
A (BUFFERINFO) DLINUC

SLC MODULE NAME

#HD DBDs l<— Assigned by User
ACT ACT | ACT program entries of variable lengths depend-
ENTRY 1 ENTRY 2 ing on number of PSB names defined.
ACT ACT
ENTRY 3 ENTRY 4
ETC.
X‘FFFFFFFF’ | SCD COPYRIGHT
SCDSTART
SCD
APPLICATION CONTROL TABLE
DLZBR14 % Return to One ACT program entry (one for each type=program)
caller for no
CICS/VS INTERFACE LIST DB log option.
— ¢ Start of PDIR’s 8
PDIR PDIR Call . PSB PDIR | PDIR )
ENTRY 1 ENTRY 2 Scheduling=T*  |counT| PTR | PTR || Variable
vte number,
Variable by number of :::hfgrSB
PSB names defined. PDIR POINTERS > name
PDIR . .
ENTRY n X'FFFFFFFF
PDIR
RPDIR
ENTRY 1 PTR J
o Variable by number of Each pointer is a two byte
S T remote PSB names defined. field corresponding to the
RPDIR postion in the PDIR table.
ENTRY n
PPST Variable by number MAXTASK THE ACT ENTRY IS REFERENCED
POOL Defined at ACTGEN BY THE DSECT DLZACTDS
Figure 1-8. General Layout of Control Blocks in the DL/I Nucleus
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APPLICATION CONTROL

The application control table (ACT) is used primarily by DL/I
online at CICS/VS initialization time to verify and load all
referenced PSBs and DMBs. It is used in scheduling to verify
program types and by default scheduling to acquire the first PSB
name.

The system contents directory (SCD) contains copyright informa-
tion and the online extension which is composed of:

Logger ECB.

System ENQ and function ECBs.

Address of the system password.

PPST (PST Prefix) chain address (forward and backward,
active and free).

Address of the VSAM asynchronous exit routine (DLZOVSEX).

The active PPSTs are chained to the TCA of the task. See
figure 1-9 on page 1-12 for a description of active PPST chain-
ing.

[ ]

The PSTs are acquired by DL/I at task scheduling time by use of
a CICS/VS GETMAIN. They reside in CICS/VS dynamic storage and
are chained off the TCA of the task. The segment intent list
(one per PCB per physical data base) is used to ensure that the
segment PROCOPT intents requested against a physical segment do
not conflict. (Refer to Appendix C for more information.)

TABLE GENERATION (ONLINE OHLY)

The ACT is the major control block used by online DL/I. It con-
tains the name of programs that may use DL/I facilities. It
also contains all PSB names that these programs will use, all
PPS5Ts, the SCD, and the PDIR.

The CSECT into which the ACT is assembled is established by
means of the DLZACT TYPE=INITIAL statement. This must be the
first statement in the ACT generation:

DLZACT TYPE=INITIAL,
SUFFIX=xx

This is followed by:

DLZACT TYPE CONFIG,

ASK=nnn,

CMAXTSK =nnn,

BFRPOOL=nnn,
PASS=password,

SLC=phname,

PI=xxx,
REMOTE=xxx
where:
MAXTASK

causes generation of PPSTs equal to nnn. This is the maxi-
mum number of tasks that can be handled in an online system.
Values of 1 to 255 are permissible.

CMAXTSK

specifies the number of transactions that can be handled in
an online system. It may be less than, or equal to,
MAXTASK. This value can be changed dynamically using the
CMXT system call function.

Chapter 1. General Information 1-11



CcsA | )
l PPST Active Chain
CSACDTA
{active TCA) I PPSTCF Active Fwd Pointer
PPSTCB SCDPPAF
| =
oA I PPSTECB Active Bkd Pointer SCDPPFB
PPSTCA
System Area l e d F
PPSTTCA Currently -
TCADLIPA PST Dispatched SCDCDTA &
TCA
TCADLIBA >~ UIB SCDDLIS E
User Area SCDCSABA f ;
DL/I S t (See Above) DL/1 Suspend °
oL/t Suppart 5ch ) Chain PPST Free Chain &
Area List T T PPSTCF H
TCADLPCB A ) W
T PpSTCB ¥
I CICS/VS CSA
) (See Above) ] I (See Above) ) PPSTCE
> > ~ -1 ~ a~
| ] PPSTCB i

CICS/VS DL/l Nucleus DLZNUCxx

Figurae 1-9. Chaining of Active PPST

BFRPOOL
l specifies the number of subpools (0 to 255) to be acquired

by online initialization. If 0 is specified, initialization
will ask for number of buffers.

PASS

I spaecifies special name (1 to 8 characters) that allows a
transaction to issue system calls, i.e., STRT, STOP, CMXT.
The default is 'DLZPASS1'.

SLC

specifies the phase name of the storage layout control table
to be used.

PI
specifies the inclusion or exclusion of program isolation.

Note: PI=NO must be specified when an RPSB with local com-
ponent has been specified (DLZACT TYPE=RPSB LNAME operand).

REMOTE

enables PSBs defined in the local system's DL/I nucleus to
be accessed from remote systems through the CICS/VS DFHMIR
mirror program.

The next required statement describes the logical connection
between a CICS/VS application program and a DL/I data base.
There can be 1 to 255 DLZACT TYPE=PROGRAM statements in an ACT

generation:
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DLZACT TYPE=PROGRAM,
PGMNAME=name,
PSBNAME=(name,name,...)
[,CONT=YES1]

where:
PGMNAME

specifies the name of the application program which is
authorized to schedule a DL/I PSB. This should be the same
as that defined in the PPT.

PSBNAME

specifies the PSBNAME(s) associated with this task. 1 to 7
characters are permitted. The first PSBNAME is the default
PSBNAME for this application. (There cannot be more than
4095 PSBNAMES defined in the entire ACT generation.)

CONT=YES

specifies that the next DLZACT statement defines more PSB
names for the same program that is, it will contain only
the PSBNAME= operand and possibly CONT=YES again. This oper-
and has been introduced to circumvent the Assembler
restriction of allowing not more than 255 characters in a
parameter sublist.

In MPS, a TYPE=FROGRAM statement must be provided for the Batch
Partition Controller, DLZBPC00, specifying all PSB names that
will be used by any batch jobs running under MPS.

If CICS/VS intersystem communication support is to be used to
access a data base resident on another CPU, a DLZACT TYPE=RPSB
statement must immediately follow the last DLZACT TYPE=PROGRAM
statement. The format of this statement is:

DLZACT TYPE=RPSB,
PSB=psbname,
[LNAME=localname,]
RNAME=remotename,
SYSID=systemid,
[,LANG=plil

where:
PSB
specifies the name of a P5B specified on any previous, DLZACT
TYPE=PROGRAM statement. It must not be the same name speci-
fied by either LNAME or RHAME.
LNAME
specifies the name of the PSB in the local system that is to
be used with the PSB in the remote system to produce a
remote PSB with a local component.
RNAME
specifies the name given to the PSB in the remote system --
remotename cannot be defined as an RPSB with a local compo-
nent in the remote system.
SYSID

Specifies the four-character identifier of the CIC5/VS sys-
tem.to shich the remote PSB and associated data bases are
assigned.
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LANG

specifies that the remote PSB is to be used by an MPS appli-
cation program written in PL/I (pli may be coded as PL/I,
PLI, PL/71, or PL1).

Intersystem communication support is invoked when the DL/I pro-
g;gm rqufst handler (PRH) detects a remote PSB during a sched-
uling call.

When generating a DL/I nucleus to process requests from another
system, a DLZACT TYPE=PROGRAM statement must be supplied for a
mirror transaction, PSBNAME=DFHMIR. The mirror transaction
issues DL/I calls on behalf of the other system. Therefore, the
PSBNAME parameter must include all PSB names which can be refer-
enced by any other system. In order to simplify nucleus gener-
ation for processing requests from other systems, an optional
parameter, REMOTE=YES, can be specified on the DLZACT
TYPE=CONFIG statement.

The next (optlonal) statement specifies buffer pool control
gptlans and is equivalent to the parameter statement keywords in
atch:

DLZACT TYPE=BUFFER,
{HDBFR=(bufnol,dbdnamel, dbdname2,...1)[,HSBFR=...1 1}
{HSBFR=(indno, ksdsbuf,[esdsbufl,dbname) [ ,HDBFR=...1}

where:
HDBFR
describes one DL/I subpool:

U bufno specifies the number of buffers to be allocated
for this subpool and is a numeric value from 2 to 32. If
omitted for a specific subpool, 32 is assumed.

. dbdnamel,dbdname2,... specify the names of DBDs that are
to be allocated to this subpool. :

HSBFR

gefines VSAM buffer allocation for HISAM and INDEX data
ases.

. indno specifies the number of index buffers for a KSDS
(default is 3).

J ksdsbuf specifies the number of data buffers for a KSDS
(default is 2).

. esdsbuf specifies the number of data buffers for the
ESDS (default is 2) -- applies to HISAM only

U dbdname is the name of the HISAM or INDEX DBD referenced
by the application program.

The last statement must be:
DLZACT TYPE=FINAL
This signifies the end of ACT generation.

The ACT generation is run as a standard VYSE system job and
requires the following job control statements:
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/7 JOB NUCGEN

/77 OPTION CATAL

/7 EXEC ASSEMBLY
DLZACT TYPE=INITIAL
DLZACT TYPE=CONFIG
DLZACT TYPE=PROGRAM

¢ e o o

DLZACT TYPE=FINAL

ENTRY DLZNUC ¥REQUIRED
/2 EXEC LNKEDT
/

/%

For a full discussion of DLZACT generation, see DL/I DOS/VS
Resource Definition and Utilities.

DL/I_CONTROL BLOCK RELATIONSHIP

You can locate the active DL/I task and the DL/I control blocks
from the SCD. The SCD is the major control block in the DL/I
system. The location of the SCD in the DL/I nucleus is showun in
Figure 1-8 on page 1-10 . The relationships of the various DL/I
control blocks are shown in Figure 1-10 on page 1-16 . To
locate the offset for an address or pointer, refer to the appro-
priate control block description in the DL/I DOS/VS Logic

Manual, Volume 1.

DL/I REMOTE DATA BASES

Using CICS/VS intersystem communication support, DL/I applica-
tion programs can access data bases that are resident on another
CPU, referred to as a remote CPU. The system on which tHe
application program is executing is referred to as the local
system. The system programmer, when generating the DL/I nucleus
for the local system, specifies the location of the remote data
base(s) by giving the name of tha remote PSB in a DLZACT
TYPE=RPSB statement. A remote PSB, and its related DMBs and
data bases, must all reside on the same system.

This support enables the DL/I user to define and maintain data
bases where the most activity for that data base occurs and
still provide access to the data base from an interconnected
system. This support also enables users to centralizae their
data bases while distributing the processing of this data to
other interconnected systems.

Most DL/I application programs are not affected by intersystem
communication support. Those affected are:

. MPS batch application programs which issue their own PSB
scheduling calls receive an abnormal return code (X'08') in
the UIBFCTR and return code (X'09') in the UIBDLTR (or cor-
gespgnding TCA fields if not using the extended call inter-

ace).

. It is possible for a DL/I call in a remote system to have
originated from an MPS batch partition. If program iso-
lation is not used in the remote system, any task in sched-
uling conflict with the MPS-originated task mignt wait a
long time because it is not recognized as an MPS-originated
task in the remote system.

. Application programs that use the CALL interface and Boolean
operators are restricted regarding the length of a segment
search argument (SSA) that can be transmitted to a remote
DL/I system. The maximum size SSA that can be transmitted
is 304 bytes. Boolean SSAs with a length greater than 304
bytes will be rejected in the remote system causing the DL/I
call to fail.
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Extended Remote PSB

Extended Remote PSB permits definition of an RPSB (DLZACT
TYPE=RPSB) as a concatenation of a single local PSB and a single
remote PSB. This allows DL/I online and MPS-batch application
programs simultaneous &ccess to DL/I data bases located on two
DL/1 systems within the same logical unit of work.

This capability is particularly applicable where:

. one or more satellite CICS/VS systems with DL/I DOS/VS are
conhected to a single central CICS/VS system with DL/I
DOS/VS or IMS/VS.

. most of the data required by satellite application programs
is resident on the local satellite system, with some remain-
ing data resident on the remote central system.

conditions:

. distribution of a single DL/I data base across multiple sys-
tems is not supported; therefore, remote data bases must be
wholly resident on a single remote system.

. distribution of logical relationships or secondary indexes
across multiple systems is not supported.

. program isolation (PI) must be used in the DLZACT gener-
ations of the local system.

U use of an extended RPSB as the remote component of an
extended remote PSB is not supported; this is an example of
what is called a "chained mirror" configuration.

Other considerations:

. the DFHPCT TYPE=ENTRY statement for the CICS/VS mirror

transaction, DFHMIR, in each remote system should have a
DTIMOUT value specified to guard against resource deadlocks.

INTERFACES

Local DL/I to CICS/VS ISC
The address 'of the CICS/D0S/VS intersystem communication inter-
face module (DFHISP) is provided to DL/I in CSA field CSADISAC.
On entry to this module:
. Register 1 contains the address of the parameter list.
. Register 13 contains the address of the CSA.
L Register 14 contains the DL/I return address.
Raegister 1 points to one of the following parameter lists:
[ Scheduling call
Address of X'00°'
Address of RIB (remote interface block)

Address of user's scheduling call parameter list
Address of PDIR entry

. Data base call

Address of X'04"'

Address of RIB

Address of user's data base call parameter list
Address of PDIR entry

. Termination call
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.

- Address of X'08!'
- Address of RIB

CICS/VS ISC to Remote DL/I PRH

CICSsVYS ISC invokes the DL/I program request handler in the
remote system through the ISC mirror transaction, DFHMIR. The
mirror transaction issues calls to DL/I through the Assembler
language interface, if required. The mirror transaction must be
defined to CICS/VS as not being eligible for automatic restart
after an abnormal termination. If an I0AREA address parameter
is included in the user's call parameter list, the ICAREA
address is set to zero before issuing the DL/I calls to prevent
duplicate data moves.

Remote DL/I PRH to CICS/VS ISC

Since the IOAREA is set to zero before the DL/I call is issued,
the DL/I program request handler does not move data into the ISC
IOAREA. Instead, it is moved by ISC. The address of the data
is in PSBIOAWK and the length of the data is in PSTSEGL of the
mirror transaction's PST.

CICS/VS ISC to Local DL/I

DL/I CA

On scheduling calls, PSBIOCASZ is returned to the local systenm
and stored in RPCBMIOS. This is the amount of data that is
transmitted from the user's IOAREA on an ISRT call.

In addition, a local copy of each PCB and its remote PCB (RPCB)

are generated by ISC. The addresses of these PCBs are in the
PCB address list returned to the user. For each MPS scheduling
ga%l indicated by a flag in RIBISCO, ISC generates a local PSB
/

workarea and stores its address in RIBIOAWK.

On inbound data base retrieve calls, CICS/VS ISC must update
RIBSEGL with the length of the data so that the MPS program
request handler can move data to the user's I0OAREA.

g?ilfollowing functions (on a segment basis) are performed by

Get Unique (Hold) - GU, GHU

Get Next (Hold) - GN, GHN

Get Next within Parent (HOLD) - GNP, GHNP
Insert - ISRT

Delete - DLET

Replace - REPL

The following shows calls issued by COBOL, PL/I, RPG II, and
Assembler:

® 60 0 00

COBOL CALL 'CBLYDLI' USINGIparmcnt,]
functionl,psbnamel,uibparmll
PL/I CALL PLITDLI (parmecnt,

functionlpsbnamel,uibparmll)

RPG II (uses the RQDLI command)
GU RQDLILfile-namel 13

Assembler CALL ASMTDLI, ([parment,]
functionl,[psbnamell,uibparmll)

Note: CALLDLI is used for online; for batch or
MPS use CALL in Assembler statement.
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DATA BASE COMMANDS

The following shows the syntax of HLPI commands used in COBOL or
PL/1 application programs:

trigger function [option with arguments] command-delimiter

The following. is an example of a command as it would appear in a
COBOL program:

EXECUTE DLI GET NEXT USING PCB(1) KEYFEEDBACK(SKILLCOD)
FEEDBACKLEN(10) SEGMENT(SKILL)
| | | INTOCIOAREA) WHERE(CCODE=ARTIST) END-EXEC
trigger function options with arguments command-

delimiter

INITIALIZE Call This call is generated by the translator at
. the start of every PL/I and COBOL external
procedure. It is not generated at secondary
entry points.

CALL DLZEIG1(argl,user-dib);
CALL 'DFHEI1l' USING DFHEIUO DLZDIB
SCHEDULE Command CALL DLZEIO1l(arg0,user-dib,psbname);

If psbname is not specified, the translator
passes '"¥' in its place.

TERMINATE Command CALL DLZEIOI(argO,user-dib);
CHECKPOINT Command CALL DLZEIGl(argl,user-dib,checkpoint-id);

One DL/1I CALL statement is generated for each segment specified
in ;hflbL/I HLPI command. The format of each generated call is
as follows:

CALL DLZEIl02(Carg-zero,
user-dib,
pcb-index,
segment name,
segment I/0 area,
length of 1/0 area,
offset of destination parent,
operators,
field name
field value, >
length of field value);

Notes on data base calls:

. Omitted arguments are indicated by dummy arguments having no
dafined values.

. The argument existence bits and/or the flagword determine
which arguments are dummies.

. If trailing arguments are dummies, the argument list may be

shortened, but there is no guarantee of the X'80' bit for
last argument.
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. The pcb-index is only passed on data base calls. If not
specified, it defaults to one. All subsequent calls gener-
atfg for the command have the same pcb index as the first
call.

. The length of the I/0 area argument is the value (or
default) of the SEGLENGTH option. It may be a dummy in
COBOL. If the path calls are used, the area must be long
enough to hold the longest concatenated segment (that is,
all segments involved in each path call).

. The arithmetic values (pcb-index, length of I/0 areas, off-
sat, number of expressions, length of field value) are all
halfword binary.

. Number of expressions, operators, field name, field value,
and length of field value are all omitted if WHERE is not
specified.

L Number of expressions is always 1 for DL/I DOS/VS (uhen
present).

. The first call generated by the translator for each DL/I
HLPI command contains information about the object segment.
If additional segments are specified in the command, calls
are then generated for these segments in the order in which
they appear in the command.

. operators

::=DCL 1 OPPAIRS(#pairs),
2 KFY-0P CHAR(2), /7% 2-BYTE EBCDIC FORMAT.x/
/% SEE THE DL/I APRM %X/
/7% FOR POSSIBLE VALUES. %/
2 BOOL-OP CHAR(1), /¥ 1-BYTE EBCDIC FORMAT.x/
/7% BLANK ON LAST PAIR x/
7% AND ALWAYS BLANK FOR X/
/% VSE. ) ®/
#pairs = number of fields (1 for present DL/I DOS/VS)

Figure 1-11 through Figure 1-16 illustrate the control flow in

each of the operating environments for each of the HLPI host

languages. The arrows between the boxes show the direction of

;iow; the circled numbers near the arrows show the sequence of
ow.
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“J. CICS/VS Program Control Program

DFHPCP

User Application Program

CICS/VS EXEC Interface Program

DFHEIP

DL/ Y

Command

N

(EXEC DLI....)
DLZEIO1
CALLiDLZEIO2 e —
(EXEC CICS RETURN) @
DFHECI (CICS EXEC STUB)
DLZEI01 et
DLZEI02
]
DL/I Facility
DLZEIPOO CSECT
DLZEIPI
(Convert HLPI Call to DL/I Call)
End of N @
Call Group
i oty
(Handle Errors)
. Y
BR 14
DLZPRHOO @
(Process DL/I Call)
- 9

| Figure 1-11. PL/I Online Control Flow (CICS/VS)
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CICS/VS Program Control Program

DFHPCP

User Application Program

CICS/VS EXEC Interface Program

® PROCEDURE;
- (EXEC DLLI....)
DLZEIO1
© CALL;DLZEm%. .

(EXEC CICS RETURN)

DFHPL1lI  (CICS EXEC STUB)

DLZEI01
DLZEI02

M —

DFHEIP
DL/I Facility
oLt Y (O) DLZEIPOO CSECT
Command = +1 DLZEIPI
N - (Convert HLPI Call to DL/I Call)
End of ®
Call Group -
(Handle Errors)
BR 14
" DLZPRHOO0
(Process DL/1 Call)

] Figurae 1-12. COBOL Online Control Flow (CICS/VS)
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Job Control Statements

// JOB DLIPROG
.

.
//EXEC DLZMPI00,SI1ZE =
DLR, progname,PSBname

°

[ )
User data
[ ]

L]
/*
&

MPS Batch DL/I Facility

User Application Program

PROCEDURE;
.

.
(EXECDLI....)

-

DLZEIO01 %

CALL | pLzEI02
[

.
°
RETURN;

1 ®

IBMBPJRA (Linkedited With Application)

»| PLICALLB
DLZMPI00 CSECT @) .
. (PL/I Initialization)
/[ DLZMPRH DS OH @ .
: (Branch to Application)
(Transfer DL/I Call to DL/I Online
System for Processing)
. €€ '1‘ > DLZLIPLI (Linkedited With Application)
BR 14 =\ .
o~ —+1 DLZEIO1
DLZMINIT EQU *
o DLZEI02
. - .
(Read Parameter Statement) ©) (Get adar of DLZEIPBO From A(DLZPRHB0)
-4
[ ]
(Load User Application Program) :
. BR 15
BALRUSER BALR 14, 15
. ]
o Pra— \-J
*
DLZMTERM EQU ® HLPI Interface Routine (Batch/MPS Batch)
[ )
EOJSVC14 »| DLZEIPBO CSECT
[ )
[ )
(Handle HLP!I INIT Call First Time)
[ ]
[ ]
DLZEIPB1
[ )
[ )
@ (Convert HLPI Call to DL/I Call)
[ ]
[ ]
End of
Call Group
oY
[ ]
(Issue DL/1 |Call)
(Handle Errors)
[ ]
° _—, -
‘ BR 14
| Figure 1-13. PL/I MPS Batch Control Flow
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Job Control Statements

// JOB DLIPROG
]

.
//EXEC DLZMPIO00,SIZE =
DLR,progname,PSBname

°

°
User data
[ )

[ ]
/*
&

MPS Batch DL/I Facility

User Application Program

ENTRY ‘DLITCBL’
]

°
(EXECDLI....)

-t

DLZEIO1
CALL% DLZEI02( ** "
.

GOBACK.

DLZMPI00 CSECT
.

.
=T DLZMPRH DS OH
[
°
(Transfer DL/I Call to DL/I Online
System for Processing)
°
[ ]
BR 14
~>»1 DLZMINIT EQU *
°

[ )
(Read Parameter Statement)
.
[ ]
(Load User Application Program)
°
[ ]
BALRUSER BALR 14, 15
°

.
DLZMTERM EQU *
.

.
EOJ SVC 14

7N\

DLZBPJRA (Linkedited With Application)
ENTRY CBLCALLA
[ )

.
BALR to ILBDSETO (COBOL ES‘ITRY PT.)

f

]
L 156,=V (DLITCBL)
BR 15

DLZLICBL (Linkedited With Application)
[ ]
[ ]

DLZEI01

DLZEI02

[ ]
[ J
(Get a)ddr of DLZEIPBO From A(DLZPRHBO)
-4
[ )

.
BR 15

HLPI Interface Routine (Batch/MPS Batch)

DLZEIPBO CSECT
.

[ ]
(Handle HLPI INIT Call First Time)
°

°
DLZEIPB1
°

[ ]
(Convert HLPI Call to DL/1 Call)
.

oY

[ ]
(Issue DL/I E:all)

(Handle Errors)
s

°
BR 14

| Figure
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Job Control Statements

User Application Program

// JOB DLIPROG
.

[ )
// EXEC DLZRRC00,SIZE =
DLI ,progname ,PSBname,buffers
[ ]

.
User data
[ )

[ ]
/*
/&

PROCEDURE;
.

.
(EXECDLI....)

DLZEI01
CALL DLZEI02( - -
[

RETURN;

Batch DL/! Initialization

DLZRRCO0 CSECT
.

.
(Read Parameter Statement)

[ ]
®
DLZRRC10 CSECT
[ )
[}
(Load DL/I Facility)
[ ]
[ ]
(Load User Application Program)
[}

.
BALRUSER BALR 14, 15
.

.
EOJ SVC 14

IBMBPJRA (Linkedited With Application)
PLICALLB
[ ]

. °
(PL/I Initialization)
.

[ ]
(Branch to Application)

£

DLZLIPLI (Linkedited With Application)
DLZLIPLI
[ ]
[ ]
DLZEI01
DLZEI02
[ ]

L
(Get adr of DLZEIPBO From A(DLZPRHBO)
-4

.
BR 16

DL/1 Facility (DLZBNUCO and Action Modules)

HLPI Interface Routine (Batch/MPS Batch)

-~

SCDCSECT CSECT

DLZPRHBO DS OH
°

[ )
(Process DL/I Call)
.

.
BR 14

DLZEIPBO CSECT
.

Py )
(Handle HLP! INIT Call First Time)
°

.
DLZEIPB1
.

[ ]

(Convert HLPI Call to DL/I Call)
®
[ ]

End of

Call Group

oY

.
(1ssue DL/I {.‘,all)

(Handle Errors)
°

.
BR 14

| Figure 1-15. PL/I Batch Control Flow
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Job Control Statements User Application Program

// JOB DLIPROG
. ENTRY ‘DLITCBL’
/| EXEC DLZRRCO0, SIZE= = .

DLI, progname, PSBname, buffers ’
prog (EXECDLI....)

Usei' data @ ‘

. DLZEI01

I CALL)pLZEI02{ " """
& .
LBatch DL/! Initialization GOB ACl; )
DLZRRC00 CSECT v
: DLZBPJRA (Linkedited With Application)
(Read Parameter Statement) @ F’ ENTRY CBL CALLA
DLZR.RC10 CSECT BAI:R to ILBDSETO (COBOL ENTRY POINT)
. ]
(Load DL/ Facility) L 1é,=V(DLlTCBL)
. BR 156
(Load User Application Program) DLZLICBL (Linkedited With Application)
BALf!USER BALR 14, 156 | DLZEIO1
: DLZEI02
EOJ SVC 14 - .

(Get Addr of DLZEIPBO from A(DLZPRHBO)-4)

BR 15

DL/I Facility (DLZBNUCO + Action Modules) HLPI interface Routine (Batch/MPS Batch)

SCDCSECT CSECT @ DLZEIPBO CSECT
| DLZPRHBO DS OH .

. (Handle HLPI INIT Call First Time)
(Process DL/I Call) .

. DLZEIPB1
BR 14 .

(Convert HLPI Call to DL/! Call)

End of

Call Group

-Y

(Issue DL/I. Call
[

(Handle Errors)

BR 14

@

| Figura 1-16. COBOL Batch Control Flow
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GENERAL CALL PATH

DELETE/REPLACE PATH

INSERT PATH

LOAD PATH

RETRIEVE PATH

Figure 1-17 through Figure 1-21 provide overviews of paths taken
for various service requests from the application program to
DL/I. The purpose of the paths is not to describe the sequence
of events but to showu the relationships between modules during
the requests. The arrows depict the direction of the transfer
of control and the return path.

Figure 1-17 on page 1-28 illustrates the general outline of a
service request to DL/I and the return to the application pro-
gram. The actual action module used depends upon the type of
function requested.

Figure 1-18 on page 1-29 illustrates the path taken after a DLET
or REPL request is processed by the Dis/I call analyzer.

Figure 1-19 on page 1-30 illustrates the path taken after an
ISRT request is formatted by the program request handler.

Figure 1-20 on page 1-31 illustrates the path taken after an
%SRLl(load type) request is formatted by the program request
andler.

Figure 1-21 on page 1-32 illustrates the path taken after a GET
type request is processed by the DL/I call analyzer.

SEGMENT SEARCH ARGUMENT

Figure 1-22 on page 1-32 shows the format of an segment search
argument (SSA).
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Application

Application Program
[ ]
[ ]

Call xxxTDLI,
. —y

B S

Program
[ ]
[ J
EXECDLI...
o
[ ]
[ ]
*DLZEIPOO
Lz:'ﬁt'goo (Convert HLPI
| nte?'fa cge command to
DL/1 call)
Y 3
DLZPRHBO (batch) DLZABEND
DLZPRHOO (online) Systam Abend
Program Request *thLZnBEOdu e
Handler > UCO (batch)
*DLZODP (online)
[ § }
)
1 ERRORMSG routine in
*DLZDLAOO *DLZRRCO0 (batch)
Call Analyzer DLZERMSG (online)
+1 in DLZODP
A
\ \
*(Variable) - *DLZDLOCO
Action Module Open/Close
! ; § | 4
*DLZDBHO00
Buffer Handler
4
Y v \
VSAM SAM
A f
Tape
Data
Disk Base
> Data
Base

Notg: Module names are indicated by an /*"’

Figure 1-17. General Service Request Path
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*DLZCPY10

ot Amaiyzer [+ Field Level
Sensitivity Note: DLET and REPL are invalid functions for HSAM and SHSAM.
t Module names are indicated by an “'**
*DLZDLDO00 ]
Dc'a_lleste/ Replace ) IlDLE|1;’/R EPL
® HSAM o nvali
® HISAM o (See Note)
® HDAM
and HD Randomized™*
e HIDAM ndoxed )
and HD Indexe:
=1 Return Logger ] | g
[ - s
\RR! ¥ I EER Y Y Y
*DLZRDBLO (batch) User’s * DLZDBHO0O DLZDHDSO
*DLZRDBL1 (online) Randomizing Buffer =@ Space
Data Base Logger Module Handler Management
* DLZDXMTO
Index VSAM
Maintenance
|
\
User’s Index
Suppression
Routine

Figure

1-18. Delete/Replace Path
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*DLZRDBLO (batch)
*DLZRDBL1 (online)
Data Base Logger

4

Figure

!

1-19. Insert Path

Note: 1. For HD, HDAM, HIDAM, and HISAM not root. Retrieve established positioning
and/or provides access to randomizing modules.

For INDEX because it is maintained by DL/I.
Only entered for HD randomized and HDAM.
ISRT is not a valid function for HSAM.
DLZQUEFO called from DLZDDLEO, DLZDLR0O, DLZD XMTO.
. Module names are indicated by an

o0 s
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From *DLZCPY10
Program > Field Level
Request Sensitivity
Handler
. DLZDLROO User's
. &I;|ZDLA00 agt:’»ie've II;land(')mizing * DLZDLOCO
N _ odule ¢ ’ odule Open/Close
Analyzer - > (Note 1) (Note 3) P
4
*DLZDDLEO ‘ 4
Load Insert \}f:?;l‘ f;\:‘m
® HSAM - HSAM
® HISAM (Note 4)
® HDAM
and HD Randomized|
—{ ® HIDAM
and HD Indexed
.—lReturn Logger
K} 3 Y ¥
L
|Dnla§xDXMTO * DLZDHDSO * DLZDBHO0 Ellaéfe?r.\l-ngFo
Space Buffer m
Maintenance M Handl Facility
(Note 2) anagement andler (Note 5)
| ) +
| 4
User’s Index
Suppression VSAM
Routine




F
:‘:g;?am ;li)ell-;jzlc.:v\;ro Note: Module names are indicated by an *'**
equest PRy
Handler Sensitivity
»* *
*DLZDLA0O pLZDLR0O User's p2graco
Call Module — Randomizing Close
Analyzer (Note 1) Module (Note 4)
*DLZDDLED
SeAM
°
o HISAM SAM
e HDAM  —
and HD Randomized [
¢ HIDAM Tape
and HD Indexed Data
To Call Analyzer Base
9
*DLZDSEHO *DLZDXMTO .
Work Data Set Index "-ZDHDS0 "DLZDBHOO Disk
enerator aintenance |
{Note 5) (Note 2) Management Handler Base
"DLZ?LOCO User's
Open, Index
Close Suppression VSAM
(Note 3) Routine

Note: 1. Only for HD randomized or HDAM root. Retrieve is entered for positioning and access to randomizing routine.
. Only for primary or secondary index which is maintained by DL/I.

. INDEX is opened at this time.

. All files except INDEX.

. Creates work file for secondary index and/or logical relationships.

O~ WN

Figure 1-20. Load Path
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From Call

elements

contents

Analyzer
*DLZDLROO| *DLZDLOCO
Retrieve Open/ SAM
Get Close
Logic
® HSAM
o HISAM
® HDAM .
and HD Randomize
o HIDAM
and HD Indexed
Return
User's *DLZDBHO00
Randomizing Buffer
Module Handler
*DLZCPY10 *DLZQUEFO
Field Level Queueing VSAM
Sensitivity Facility
Note: Module names are indicated by an “*'’
Disk
Data
Base
Figure 1-21. Retrieve Path
(optional) {optional)
BOOLEAN STATEMENT) |
Segment |Command
Name odes Begin Q i B Q i Bool Q : End
Qualif. No. 1 [o] § No.2 {(gperamf Statement No.n Qualif.
Field | R O | Compar. ‘& Field R O | Compar. &' Field | R O | Compar.
Name Value Name Value Name Value
Name of
Segment “« A ! ‘)
type . ggg:_ or or
acters “+ “+
e o0
no. of bytes 8 1) Ver. 1 8 2 |1t0256 1 8 2 1to 251 1 8 2 1t0266| 1

Figura 1-22. Segment Search Argument
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DL/I DSECT ASSEMBLY

The job stream shown in Figure 1-23 assembles the DSECTs used by
DL/I into one listing. This job stream makes available the lat-
est change level of the DSECTs. Since no usable code is gener-
ated, errors may occur at the end of this assembly. It does not
mean there are errors in the DSECTs. If a DSECT is missing in
the assembly, either it has been deleted, is missing from the
system, or has been obsoleted by a new release.

1 2 3 7 1 2 3
123456789012364567890123456789%0 0123 123456789012345678901234567390
/7 JOB DSECT ASSEMBLY DLZIDBD
/7 OPTION NODECK DLZBFFR
7/ EXEC ASSEMBLY DLZBFPL

DLZIDLI PSTBASE=0 X DLZRIB
SCDBASE=0, X DLZRPCB
PDRBASE=0, X DLZRPST
DDRBASE=0, X DLZRPDIR
PSBBASE=0, X DLZPSIL
DPCBASE=0, X DLZXMTUWA
DSGBASE=0, X DLZSBIF
JCBBASE=0, X DLZURGUF
LEVBASE=0, X DLZUSTAT
SDBBASE-0, X DLZCKPT
FDBBASE=0, X DLZUCREC
DMBBASE=0, X DLZUCHDR
DBLBASE=0, X DLZURHDR
FUNBASE=0, X DLZUDHDR
RPLBASE=0, X DLZUCOLD
EXLBASE=0, X DLZUCUMC
FSBBASE=0, X COPY DLZSYSDS (ONLINE ONLY)
FRTBASE=0, X DLZTWAB (MPS)
FERBASE=0, X DLZXTAB (MPS)
PDCBASE=0, X DLZMPCPT (MPS)
CTGBASE=0, X DLZQFDST
ACTBASE=0, X DLZDTF
AMDBASE=0, X DLZUIB
FLDBASE=0 DLZPATH

DLZSSAP
DLZSSAX
DLZSSA
DLZEIPL
DLZDIB
DLZSDIB
END

/%

7&

Figure 1-23. DL/I DSECT Assembly
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RGANI ND_ACCES THO

There are two data base organizations in DL/I: direct (referred
to as hierarchical direct) and sequential (referred to as
hierarchical sequential).

DIRECT ORGANIZATION

The following three access methods are part of the direct organ-
ization:

L HD: hierarchical direct -- primary access randomized or pri-
mary access indexed

. HDAM: hierarchical direct access method (primary access ran-
domized).

. HIDAM: hierarchical indexed direct access method (primary
access indexed).

Some of the characteristics of the hierarchical direct organiza-
tion are:

. Segments of a data base record are related by direct

addresses.
. Direct addresses are controlled and maintained by DL/I.
. All segments are stored in a VSAM ESDS.

The HD, HDAM, and HIDAM data base record structures are illus-
trated by Figure 1-24 through Figure 1-27 .
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SKILL

- (P NAME

NAME

A

NAME 2

A
dn
y A
EXPERIENCE EDUCATION
(EXPR) (EDUC)
1 1

‘ROOT’ SEGMENT

SEARCH ARGUMENT
RECORD
! NO.1
USER NN
RANDOMIZING AP| SKILL | NAME1| EXPR,
ALGORITHM
RECORD
NO.X
OVERFLOWAREA |
| | EXPR, | EDUC; | NAME; | EXPR3| EXPR,
————— '\———/ U

Figure 1-24. HD Randomized and HDAM Physical Storage of Logical Data Structure
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[ PRIMARY ,
| INDEX i

I ¥ |

| —-

! Do-o3Z77T SKILL1 SKILL2 — SKILL6
] P T

: VSAM :

| KSDs |

! l

} ! \
b ‘

I

SKILL1 NAME1 SKiLL2 SKILL6

il RN

EXPR1 EDUC1 NAME2 EXPR2 | EXPR3

O

EXPR4 NAME3 EDUC2 | EDUC3

Figure 1-25. HD Indexed and HIDAM Physical Storage of Logical Data Structure

HD Segment Format
With Physical Child/Twin PTRS

s
Prefix [+ Data -
\ Segment

~

S

~
\ ~~

\\
N |~—— Pointers —=4

—_——
/
y
y

1 Byte | Segment Code
1 Byte | Delete Flag

Physical | Physical
Twin Child

Fl IF] B

® Prefix ® Data
Segment Code
Delete Flag
Physical Twin PTRs
F = Forward
B = Backward (Optional)

Pl;zysic;l Child PTR (one for each next level segment type)
= First
L = Last (Optional)

4 Bytes | —
4 Bytes =
4 Bytes

4 Bytes

Figure 1-26. Hierarchical Direct Segment Format with Physical
Child/Physical Twin Pointers
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—~
ANCHOR ~

BIT MAP__POINTS 1
FLAG } ~
. S C| Relative
Fo1 | oo Jonm Rolative
Root
FSE } Addressable
ANCHOR Area
FSEAP POINTS __8 190 —~—
,f~__\ Y Y SA AL ID
uﬁbsso s ¢ | Relative
0 | 312
190 00 | 08 |SKILL1 | NAME1| 0 s Relativ
| 2| 2] a le—32—sle150-»]e 312 » 10 | )
FSEAP  ANCHOR 464  FSE . 3
~—~— POINTS —_——
I'salac] ysalac] o |
a64]| 00 | 00 | EXPR1 | EDUCT | NAME2 | EXPR2 | EXPR3 | EXPR4 | NAME3 | 00 | 38 UNUSED| S C | Relative
|, Block N
|2 2] 4 |<—20—*—76—>l¢—150->k—20—»l<—20—»|1—20—bk—150-*———38————»| 10 | , Overtiow
FSEAP  ANCHOR FSE Area
——. POINTS — "
Isa|aL] / 160} SA | AL | 1D |
160| 00 | 00 | EDUC2 | EDUC3 | 00 | 342 UNUSED sC | Relative
Block M
| 2] 2| 4 l—76—le—76—le 342— —| 10 | )

Figure

1-27. One HD Randomized (or HDAM) Data Base Record in Storage

HIERARCHICAL DIRECT DATA FORMATS

Anchor Point Area

Direct address pointers within the prefix of a segment, the
anchor point(s) of a block (control interval), and pointers in
the prefix of segments of an index data base relating to seg-
ments in an HD indexed or HIDAM data base are constructed by the
following formula:

pointer value & (block size) X (block number) & (offset within
block)

The control fiélds used in manéging entry sequenced data sets
for HDAM (see Figure 1-27) and HIDAM data bases are:

Free space anchor point
Free space element
Anchor point area
Bit map control interval

For an HD randomized or an HDAM data base, the user specifies
the number of four-byte direct address root anchor points
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Bit Map

Bit Map Block

desired in each control interval. For each anchor point speci-
fied, four bytes of space are reserved in the anchor point area
of each control interval.

For an HD indexed or an HIDAM data base, the anchor point area
of each control interval contains four bytes of space for one
anchor point when only forward physical twin pointers are speci-
fied for the root segment type. When forward and backward phys-
ical twin pointers are specified, the root anchor point area in
each control interval contains binary zeros.

You should always specify PTR=TWINBWD for the root segment of an
HD indexed or an HIDAM data base. The PTF and PTB pointers that
are then provided allow sequential processing across data base
records without intervening references to the index data base.

See DL/I DOS/VS Data Base Administration for more information on

HD pointer options.in

The second control interval of the entry sequenced data set in a
HDAM or HIDAM data base is used for a bit map. In the bit map,
each bit is used to describe whether or not space is available
in a particular control interval. The first bit corresponds to
the interval the bit map itself is in, and.each consecutive bit
corresponds to the next consecutive interval in the data set.
When the bit value is one, it indicates that the associated
block has sufficient space remaining to store an occurrence of
the longest segment type defined in this data base. When the
bit value is zero, sufficient space is not available for an
occurrence of the longest segment type defined in the data base.
The first bit map in a data set contains n bits that describe
space availability in the next n consecutive control intervals
in the data set. After the first bit map, another bit map is
stored at every nth control interval to describe space avail-
ability in the remaining control intervals in the data set.

A bit map control interval starts with a two-byte free space
anchor point field. The field always contains zeros in a bit
map control interval since no space is available in those bit
map control intervals for segments. The next two bytes contain
a bit map flag. A low-order one in the second two bytes of a
control interval identifies that control interval as containing
a bit map. The same two bytes in all other control intervals in
a data set contain zeros. The next n bytes of a bit map control
interval are for root anchor points. Following the anchor point
area, the remainder of the control interval is a bit map.

Free space Anchor Point

Free Space Element

Each control interval in an entry sequenced data set starts with
a four-byte free space anchor point field (FSEAP). The field
contains, in the first two bytes, the offset in bytes to the
first free space element in that control interval. If the con-
trol interval is a bit map block, the second two bytes contain a
flag. Otherwise, the second two bytes of the field contain
zeros.

A free space element (FSE) identifies each area of free space in
a control interval that is eight bytes or more in length. To
identify each area of free space, a FSE occupies the first eight
bytes of each area of free space. The fields in each FSE ara:
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. Free space chain pointer field (5A) -- This 2-byte field
contains, in bytes, the offset to the next free space ele-
ment in the control interval, from the beginning of the con-
trol interval. If zero, this is the last FSE.

. Available length (AL) -- This 2-byte field contains, in
bytes, the length of the vacant space that this free space
element identifies. The value in the available length field
includes the length of the free space element jtself.

. Task-ID field (ID) -- This 4-byte field contains the task-ID
of the program that freed the space that is identified by
this free space element. The task-ID enables a given pro-
gram to free and reuse the same space during a given sched-
uling without contending for that space with other programs.
This field is not used in a batch systen.

The task-ID consists of a one-bvyte calendar date followed by
a three-byte cumulative task counter for the day.

PL/I Special Considerations

Since the application program is treated as a called program,
the initialization of the PL/I program is done through the entry
point PLICALLB. This entry point requires a special parameter
list in addition to the PSB address normally passed by DL/I.

The entries in this list include:

. A pointer to the normal parameter list that contains the
address of the PSB.

. A pointer to a field that contains the amount of storage
available for the dynamic storage area (DSA) which is calcu-
lated by DLZRRCO0O0 (DLZMPIOO in MPS).

. A pointer to a field that contains the address wheare the DSA
can be started. .

To locate this parameter list in the dump, look for the names of
utilities DLZURGLO, DLZURGPO, DLZURGS0, and DLZURPRO. About 490
fullwords later are two fullwords of X'FF's; following the
X'FF's is the PL/I information.

In DLZMPIOO, the list is located immediately in front of the AB
save area, wWhich is identified by the constant 'AB REASCN CODE'.

For PL/I programs only, all pointers to PCBs actually point to
dope vector tables, which point to PCBs.

SEQUENTIAL ORGANIZATION

The following four access methods are part of the sequential
organization:

L Simple hierarchical sequential access method (simple HSAM).
L Hierarchical sequential access method (HSAM).

L a}ggé? hierarchical indexed sequential access method (simple

L4 Hierarchical indexed sequential access method (HISAM).

Some characteristics of the hierarchical sequential organization
are:

o Segments of a data base record are related by physical
adjacency.

. All segments in a logical record belong to the same data
base record.

L4 Logical records are related by relative byte pointers.
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. Root only data base defined in DBD generation by
ACEESS=SHISAM or ACCESS=SHSAM is a standard VSAM or SAM data
sat.

The segment format of a simple HSAM or simple HISAM data base is
illustrated in Figure 1-28. HSAM data contains a segment code
and prefix with each segment. Simple HSAM contains only root
segments and no segment code or prefix. Figure 1-29 illustrates
the segment format of a HSAM or HISAM data base. Figure 1-30 on
page 1-41 illustrates the HISAM physical storage of a logical
data structure. The HSAM physical storage of a logical data
structure is illustrated in Figure 1-31 on page 1-42 .

SEQUENCE
FIELD *
3
— DATA >
o SEGMENT -

* The sequence field may be in any position in the root segment.

Figurae 1-28. Segment Format of a Simple HS5AM or Simple HISAM

Data Base
SEGMENT | DELETE |SEQUENCE
CODE FLAG FIELD *
-2
¢ 1 BYTE-+1=-1 BYTE -
———— PREFIX aat DATA -
- SEGMENT ->

* The sequence field may be in any position in the segment.

Figure 1-29. Segment Format of a HSAM or HISAM Data Base
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Skill Data Base Record Structure

N
N

where:

RBA = afour-byte VSAM relative byte address.
(RBA pointer to an ESDS overflow
record, or zero if no overflow record
follows. The ESDS overflow record

Experience Education 3
(EXPR) (EDUC) 2
1 1
Primary Data Set
RBA Skill 1 Name 1 EXPR1 |0 |0 |SC

e+———————KSDS (Primary Data) Reeord———J

f+———————— KSDS Control Interval ——————*|

Overflow Data Set

RBA | EDUC1 | Name 2 EXPR2 |0 | 0-0 RBA

EXPR3

contains additional dependent segments
to this data base record).

0 = one byte of binary zeros, indicating the
end of segments within the KSDS pri-
mary or ESDS overflow logical record.

0---0 = potential storage space at the end of a
primary or overflow record. This space
is not cleared to binary zeros. It may
contain whatever was present in buffer
storage at the time the record was
written,

SC = VSAM system control information.

EXPR 4 Name3 |0 | 00 |SC

fe———————ESDS (Overflow) Record

ESDS (Overflow) Record ——*

ESDS Control Interval

—_

0| EDUC2 |EDUC3 | O 0----- 0

|SC

le—————— ESDS (Overflow) Record

ESDS Control Interval

ESDS (Overflow) Record ————‘

Figure 1-30. HISAM Physical Storage of a Logical Data Structure
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4 DATA BASE RECORD STRUCTURE
3
Name 2 ' - D GEe GED D = ﬂ
k G GEDD SRES GRED S

s A =
J179 ]

r H (B |

] v = =
]
]

Experience Education
(EXPR) (EDUC)
1 1
Name 1 Name 2
Root | EXPR 1 l EDUC 1 Root EXPR 2 |
Logical Record 1 Logical Record 2
SAM Record 1
Name 3 Name 4
EXPR 3 l EXPR 4 Root EDUC 2 EDUC 3 Root l
Logical Record 3 + Record 4 ————
(Root Only)
SAM Record 2
Figure 1-31. HSAM Physical Storage of a Logical Data Structure
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POINTERS FOR HD DATA BASES

Figure 1-32 summarizes the physical and logical pointers for HD
organization data bases.

7]
o |Logical
Child Physical Logical . :
PREFIX § é Counter Physical Twin Parent Logical Twin Parent Logical Child Physical Child
S £ | cm PT PP LT LP LC PC
[G] -
® udl F B F 8 F L F L
T - : =
] | | |
} 4 t ¢
| | | |
Located in Prefix of: LP ALL LCc* LC LC LIP ALL PA|RENTS
; E | ;
No Logical Relationships: | : : |
N
SEGM:PARENT= : ! : SNGL
: | DBLE
NT | |
T [ !
PTR= | |
T8 ' |
I |
t {
Unidirectional Logical Relationships: l :
LP:LCHILD PTR=NONE autom, | autom, |
LC:SEGM. .. Ipseg-name | |
Y 1
1 T
Bidirectional Logical Relationships: : !
autom. ' N |
LP:LCHILD PTR= |
autom. : DBLE
|

LC:SEGM PTR=

LT8

* The physical parent pointer is automatically inserted in all segments in a physical path from a logical child, a logical parent, and/or an indexed
segment up to, but not including, its root segment. This is to allow for inversion of the data structure.

Figure

Chapter 1.

1-32. Segment Prefix for HD Organization and Logical Relationships
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CHAPTER 2. DIYAGNOSTIC AIDS

This chapter is a review of and provides diagnostic aids for
problems in:

[ Control flow

. Initialization

. DL/1 commands and calls

. Data locations

. Scheduling errors

. Common user errors

. Online wait/suspend state

Included are discussions of:

. Tracing control flow through use of register save areas
. JCB trace for tracing DL/ I calls

. Online trace for correcting online scheduling errors

. §etrieve subroutine trace for analysis of retrieve prob-
ems
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CONTROL FLOW

// JOB DLIPROG Note:
: For COB%L,‘plvade the following

) input to the linkage editor:

// EXEC DLZRRCO00, SIZE= INCLUDE DLZBPJRA

DLI, pr.ogname, PSBn'ame, buffers @ ENTRY CBLCALLA

For PL/I, provide the following

[ )
input to the linkage editor:

user data INCLUDE IBMBPJRA
I/ ENTRY PLICALLB
/&
DL/I SYSTEM Control User Application Program (Note)
DLZRRCO00 CSECT PROGRAM CSECT
[
* / : ASMTDLI @
BA.LR 14,15 @ CA.I.L CBLTDLI
[ ] [ ]
EOQJ SVvC 14 RETURN

Linked Language Interface
[

[ ]
BR 15
DL/ Eacility
@ DLZPRHBO o Simple HISAM
° HISAM
° . VSAM _ HD Indexed
DLZDBHOO o = L HD Randomized
° HIDAM
: HDAM
DLZDLROO | o o SAM . Simple HSAM
DLZDDLEO( e I o HSAM
[ ]
@ DLZRDBLO : VSAM > Data Base Log
. (Optional)
o -
BR 14 + (Return to user)

®

Figure 2-1. DL/I Batch Control Flow

Figure 2-1 is a general control flow for DL/I with six check~
points. In this chapter, the following information is discussed
using this figure as a reference:

. Aids at initialization

. Aids for common user errors

. Aids during a DL/I call

. Aids to isolate the problem in DL/I.

Appendix B shows the "DL/I MPS XECB-Waitlist Dependence and Main
Routine Flow".

BATCH INITIALIZATION AIDS

During batch initialization, when a problem occurs between
checkpoint 1 and checkpoint 2 in Figure 2-1, consider the fol-
lowing programming aids:

. Load and initialize nucleus and control blocks. As each
control block is loaded or initialized, beginning with the
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// JOB DLIPROG
.

[ ]
// EXEC DLZMPI00, SIZE=
DLI, progname, PSBname

[ ]

User Data
[ ]
*
/&
DL/I MPS Initialization User Application Program
DLZMINIT XYZ CSECT
Initialize: (See Note) /@/V :
BALR 14,15 CALL xxxTDLI
. .
[ ] L )
RETURN
DLZMPRHO
° Linked Language Interface
° [ )
XPOST DLZXCBn2 e
XWAIT DLZXCBn1 *
. BR 15
[ )
BR 14

BATCH PARTITION

— ———— —— — o—— —— — — — w— o e —— — o — — — — — — — — — — — — — — p— —

DL/I Batch Partition Controller Online DL/I Facility - ONLINE PARTITION

DLZBPCO0 CSECT '
‘g’AAl'_'[_gbzngﬂ DLZPR l-lOO CSECT VSAM DATA
ASMTDLI -
. : -~ > BASE
: ACTION MODULES
XPOST DLZXCBn1 . SAM
DATA
. DLZRDB.L1 BASE LOG
Linked Language Interface ° o
. cICS/VS
. BR 14 JOURNAL
o 18 (Optional)

Note: Flow and control during MPS initialization is shown in Figure 2-3.

Figure 2-2. DL/I MPS Batch Control Flow

nucleus, a value is placed in field SCDDLIUP of the SCD.
This value is the next available location after the control
block. It can also be an indicator as to how much initial-
ization has been accomplished.

. By using the entry and exit points in the listings, a point

can be found to cause a dump or place a PDUMP macro to help
trouble shoot this module.

. The DL/I DOS/YS Logic Manual, VYolume 1, gives descriptions
of the control flou.
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MPS BATCH INITIALIZATION AIDS

When a problem occurs during MPS batch initialization, consider
using the following programming aids (refer to Figure 2-2 on
page 2-3 and Figure 2-3 on page 2-5 ):

. DLZMINIT reads the input parameter statement and checks it
for validity. It then loads the user's program, after which
it determines what to pass to online to use as a partition
identifier in messages by checking the PIK in the BG COMREG.

. After saving the program name and PSB name for use by
online, XECB DLZXCB02 is checked using the XECBTAB macro. A
value, n, for this partition is obtained from the MPC parti-
tion table and is put into each XECBTAB macro having a name
Wwith an 'n' value in it. An XECB, DLZXCBnl, is defined in
the batch partition for communicating with the online parti-
tion. The start partition XECB in online, DLZXCB02, is
posted. This lets the online partition know that there is
an MPS batch job ready to run. DLZXCBn3 is checked using
the XECBTAB macro. If initialization online was successful,
the XECB has been defined.

o If the MPS Restart facility is used, message DLZ124I is
issued at initialization if the CICS/VS journal is not
active or if the Temporary Storage Control facility is not
available.

. When the online partition completes its initialization, the
batch routine finishes other initialization routines, and
goes to the user program.

ONLINE INITIALIZATION AIDS

During online initialization, when a problem occurs in
Figure 1-7 on page 1-%9 , consider using the following program-
ming aids:

. The online DL/I system is initialized as part of CICS/VS
initialization. CICS/VS initialization loads module
DFHSIDL. By using Figure 1-7 on page 1-9, Figure 4-12 on
page 4-18 , and Figure 4-13 on page 4-20 , you should be
able to determine which section of DL/I was loaded last.

. Informational messages are issued during online initializa-
tion. Message DLZ118I provides information on the version
and level of DL/I currently running; message DLZ113I indi-
cates the status of program isolation (active or inactive);
?nd message DLZ1191 indicates the status of CICS/VS and DL/I

ogging.

. Using the entry and exit points in the listings, a point can
be found to cause a dump or place a PDUMP macro to aid in
trouble analysis.

. The DL/I DOS/V ic Manual, Volume 1, gives a detailed
description of the control flow.

BATCH AND MPS BATCH USER ERROR AIDS
Errors which occur between checkpoint 2 and checkpoint 3 in
Figure 2-1 on page 2-2 generally are user errors. The following

is a summary, by groups, of some commonly misinterpreted points.
Symptoms of these errors do not necessarily occur in the group.
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/1 JOB DLIPROG
o
.
// EXEC DLZMPI00,SI1ZE=
DLR, progname, PSBname
[ )

[ )
User Data
/l

/&

MPS Initialization

DLZMINIT
°
.

.
CHECK DLZXCBO1
°

°
DEFINE DLZXCBn1
.

.
XPOST DLZXCB02
[ )
.
XWAIT DLZXCBn1
DL/l Master Partition Controller DL/I Batch Partition Controller

DLZMPCO0 CSECT DLZBPCO0 CSECT
.
° DEFINE DLZXCBn2
ATTACH .
TRANSID=CSDC

°
CALLDLI ‘PCB’
.

BATCH PARTITION
ONLINE PARTITION

[ ]
XPOST DLZXCBn1
' j) DLZPRHOO

Figure 2-3. DL/I MPS Initialization

Job Control Errors

The following relationships exist for DLBL information betuween
VSAM DELETE (or DEFINE) and DL/I1 execution:

. For VSAM:
/7 DLBL nnnn, "mmmm',,VSAM
where:
nnnn is the name specified in FILE (nnnn) parameter of
the VSAM DEFINE command.
mmmm is user convention (during DEFINE CLUSTER, VSAM
ignores this entry)
L For DL/I:
/7 DLBL aaaa,'bbbb',,VSAM

where:
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asaa is the name specified in DDl=aaaa of DBD generation
-- aaaa must match nnnn specified for VSAM.

bbbb is the name specified in CLUSTER, NAME (bkbb) of
VSAM's DELETE or DEFINE.

Note: For MPS batch, DLBL is not required for data bases,
it is specified in the online partition.

Failure to specify proper UPSI bit settings result in being una-
ble to recover from abnormal termination. MPS will force STXIT
processing regardless of UPSI byte setting.

If the SIZE parameter is not specified in the EXEC statement, a
program check occurs.

If the SIZE parameter value is too small to include the applica-
tion program, the results are unpredictable.

DBD Generation Errors

During DL/I execution, message DLZ0251 occurs if tha DBD gener-
ated LRECL does not match the VSAM DEFINE RECORDSIZE (xxx yvy),
where xxx is the average length of records to be written, and
yvy is the maximum length of records to be written.

Also, the DBD generation control interval size must be the same
as the size defined to VSAM.

During DL/I execution, message DLZ831I occurs if the DBDGEN
specified an FBA device for the data base and a CKD device is
found or a non-zero return code from GETVIS, SHOWCAT, and
GETVCE. Space Management does not have the track and cylinder
information it needs to continue. If a KSDS does not have an
even record size, message DLZ855I results.

Application Control Block Creation and Maintenance Utility Errors

If a change is made to a DBD, the corresponding DMB must be
rebuilt. This is done automatically if DMB=YES is included in
the BUILD statement(s) for the utility.

If DMB=YES was not included in the BUILD statement(s), the first
step is to delete the old DMB from the core image library.

If this is not done, the existing DMB is not replaced with the

new information and can result in a variety of symptoms during

DL/I execution such as, record mismatch, file not open, file

does not exist, etc. The following is an example of the job

gggtrol statements for deleting an old DMB from the core image
ibrary:

/77 JOB JOBNAME

/7 EXEC MAINT
DELETC xxxadaaD

/7%

/&

where:
XXX is the user's DBD core image library name.
AN  is used to extend the DBD name to a length of seven bytes,
if necessary.
The blocks must then be rebuilt specifying every PSB that refer-
ences the changed DBD.
Application Program Errors

The following errors occur primarily in Assembler language pro-
grams:
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o If the high-order bit is not cleared in the PCB address
passed to the user's program on implicit calls, this field
Wwill be the delimiter of the parameters passed. The remain-
ing parameters are ignored and results in message DLZ4761.

. The parameter count is something other than an unsigned
fullword binary number, possibly a halfword. This results
in message DLZ260I.

. Program check if language interface module (DLZLI000) is not
autolinked to the user's application program when link edit-
ed to the core image library or it was not included via an
INCLUDE statement at that time.

. Various symptoms if registers are not saved on entry or a
save area is not provided and pointed to by register 13 when
a CALL is issued.

. Register 1 not pointing to the parameter address list when
issuing a DL/I call.

Te A PCB request is issued for a PSB other than the one speci-

fied in the parameter statement (MPS).

The following errors occur when the MPS Restart facility is
active:

. An invalid PCB paramater is specified in a DL/I call. This
results in message DLZ132I.

[ A SCHEDULE or TERMIHATE command is issued. The TERMINATE
command cannot be issued because it causes a CICS/VS sync
point, which destroys synchronization between the data base
and application program. Because a SCHEDULE command cannot
be issued in MPS batch without first issuing a TERMIKNATE
command, neither command is allowed and, if issued, results
in message DLZ133I. (Hote that the SCHEDULE and TERMINATE
commands correspond to the PCB and TERM call functions.)

. If a VSE CHKPT is not taken before a DL/I CHKPT command, or
the VSE CHKPT failed, or a Temporary Storage error occurred
during DL/I CHKPT processing, no DL/I checkpoint is taken
and the status code, XR, is issued. _

. If a buffer urite~out error occurs during a DL/I checkpoint,
message DLZ131I is issued. This happens when the T5Q (used
by MPS Restart to maintain checkpoint IDs) was updated
before the DL/I checkpoint was attempted. When this occurs,
thekTSQ cannot be committed and made available to other

asks.

HD Randomizing Module Errors

Operation Errors

The randomizing module cannot be written in PL/I, COBOL, or RPG;
it must be written in Assembler language.

If VSAM files are not closed properly on abnormal terminations,
datakbgse open errors may occur. The following should be
checked:

L How the UPSI byte was used,

. NhetherdVSAM VERIFY and data base backout utility progranm
Wwas use

. Whether QSAM DELETE, DEFINE and data base data set recovery
utility programs were used.

?ﬁsg§ge DLZ082I occurs if the batch XECB cannot be defined

Message DLZ083I indicates MPC is not active (MPS).
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ONLINE USER ERROR AIDS

Job Control Errors

ACT Generation Errors

The size parameter is not specified in the EXEC statement.
Failure to include ENTRY DLZNUC statement in the ACT LNKEDT
caused a program check during initialization. Register 2
contains characters 'DLZN'.

No ACT LNKEDT.

User tried to define more than 4095 programs.

User tried to define more than 4095 PSBs.

No DLZACT TYPE=FINAL macro or END statement.

User tried to define duplicate program name

User tried to define duplicate PSB names in TYPE PROGRAM
macro.

User tried to define more than 4095 DBD names in TYPE=BUFFER
in the HDBFR or the HSBFR macros.

User tried to define duplicate DBD names.

User failed to define ACT entry for DLZBPCO0O0 or DFHMIR.

Application Program Errors

Same as batch, plus:

User did not issue a PCB call before trying to access the
data base(s).

Long running transaction ties up the system because user
failed to issue 'TERM' call.

Qse;c??de PSB call with invalid PSB name (no matching entry
in .

ONLINE REMOTE DATA BASE AIDS

Most DL/I application programs run without modification on a
DL/I system with ISC (intersystem communication) support®. To
migrate from a system where all PSBs are defined locally to a
system where some or all of the P5Bs (and thair associated data
bases) are defined on a remote system, do the following:

Generate a new DL/I nucleus for the local system using
DLZACT TYPE=RPSB statements to define PSBs existing on the
remote system that are referenced by application programs
executing on the local system.

Generate a new DL/I nucleus for the remote system which
includes an ACT entry for DFHMIR if DL/I calls from another
system are to be accepted.

Do not issue PSB scheduling calls from an MPS batch applica-
tion program.

If accessing a remote PSB on an MVS system with an
8-character PSB name, RNAME must be used on a DLZACT
TYPE=RPSB statement to specify the 8-character name.

If a pseudo-abend occurs in the remote system, the local
system is notified by a CICS5/VS abend code. A pseudo-abend
message is not written on the local system.

The maximum length of $5S5As transmitted to a remote system by
application programs using Boolean operators is 304 bytes.

2-8 DL/I DOS/VS Diagnostic Guide



DL/I CALL AIDS

When a problem occurs between checkpoint 3 and checkpoint 4 in
Figure 2-1 on page 2-2 (batch), or Figure 2-2 on page 2-3
(MPS), consider the following programming aids:

The exit from the user's application program is accomplished via
the CALL macro. At the time of the call, the user must have
provided the address of a save area in register 13, and a point-
er to a list of addresses which point to the parameters being
passed to DL/I in register 14. The call is made to the nanme
CBLTDLI, ASMTDLI, RPGDLI, or PLITDLI, depending on the language
used by the application programmer. This causes the generation
of an external reference at compile time. This external refer-
ence is resolved when the module is link edited via autolink or
by the statement INCLUDE DLZLIO000.

This module, entered at onz of its four entry points, estab-

lishes which programming language is used in register 0, saves

the user's registers, picks up the address of the program

request handler from the COMREG+X'10' that was stored there at

Lgitialization, and passes control to the program request han-
er.

The program request handler, which is part of the nucleus,
establishes the parameters in the PST field PSTLIPRM before con-
trol is passed to the DL/I call analyzer. The parameters are
established according to the type of address list passed, either
an explicit or implicit list. Two examples follow:

EXAMPLE 1:

GPR1 00090000 (Exp1101t) contains
ointer to user call
00090004 (Imp11c1t) parameter list

At the location specified in register 1, either of two formats
of the call list may be found. It is easy to determine the for-
mat of the call list by interrogating the first parameter.

storage Storage
Address cContents

090000 00090100 (Count address)
090004 00090104 (Function address)
090008 0009A000 (PCB address)
09000C 00090600 (I/0 area address)
090010 80090108 (SSA address)

090100 00000004 (Parameter count)
090104 C7D54040 GNbb

If register 1 contains the count address, X'00090000', the list
is considered explicit; if it contains the function address,
X'00090004', it is implicit. By checking the contents of the
storage location designated by the first parameter in the list,
you will find a binary fullword representation of the list
length (explicit) or a field containing alphameric characters
representing the function (implicit).

The program request handler tests bits 0 and 1 of the high-order
byte of this field to determine the type of list. Therefore,
values of X'C0' and higher are considered implicit notations and
values of X'BF' and lower are explicit.

In implicit notation, a 1 in bit 0 of the high-order byte in the
calltlist; stops the list scan and established the parameter
count.

If the high-order byte of the last PCB address pointer is not
cleared before storing it in the call list and implicit notation
is used, the scan will be stopped prematurely and an error
occurs.

Chapter 2. Diagnostic Aids 2-9
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EXAMPLE 2: When control is passed from the program request han-
dler to the DL/I call analyzer, the values shown in Figure 2-4
are established.

SCD Notes:
o Register 1 points to the PST.

e Up to 18 parameters may be
passed.

® Register 13 contains address of
one of the seven PST save areas

SCDPPST
STS ) (they are chained together).

® The program request handler
validates that the addresses
passed are within the partition
(except for the PCB address in an

PST PREFIX MPS partition, since the PCB is

located in the online partition).

e In MPS, the parameter list is built
l PPSTCA in the batch communications
area (see Appendix A).

PST

72 byte area used to

PSTLIPRM }build parameter list

Figure 2-4. DL/I Call

DATA LOCATION AIDS

This section shows the user how to find the data buffer when an
error occurs between checkpoint 4 and checkpoint 5 in Figure 2-1
on gage 2-2. This section is divided into the following tuwo
parts:

. How to find the data in the DL/I buffer pool.
. How to find the data in the VSAM data area.

Hou to Find Data in the DL/I Buffer Pool

When processing a HDAM or HIDAM data base, the DL/I buffer pool
is used, and the ESDS data is managed in the pool by the DL/I
buffer handler. Note the following points:

. The buffer pool control block prefix (BFPL) contains the
statistical information concerning buffer pool activity.

° One or more subpools may exist as specified by the user.
The default is one. There is one subpool information table
(SBIF) for each subpool.

. There are between 2 and 32 buffers per subpool (default is

32 buffers; the number can be changed via the HDBFR parame-
ter). There is one buffer prefix (BFPR) per buffer.
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Hou to Find Data in

o The start of each subpool is page aligned and may be 512
bytes or any multiple of 512 bytes up to 4096 bytes. Howev-
er,lfhe control interval processed in this buffer may be
smaller. .

Figure 2-5 illustrates how to find the data buffer in the DL/I
buffer pool.

SCD

SCDDBFPL contains the

J SCDDBFA : number of buffer subpools

BFPL

BFPLPRAD )

BFFR

BFFRADDR

Data Buffer

Figure 2-5. How to Find the Data Buffer in the DL/I Buffer Pool

the VSAM Data Area

When processing a HISAM index data base or a secondary index,
the DL/I buffer pool is not used (other than for load or insert
work space). Data buffers are maintained by VSAM for the HIDAM
and HISAM KSDS and the HISAM ESDS. Figure 2-6 on page 2-12
illustrates how to find the KSDS data buffer in the VSAM data
area.

Note the following:

. To obtain the data buffer for the ESDS, locate the ESDS ACB
Extension and continue as in Figure 2-6.

. To obtain another DMB, scan the DDIR until the desired DMB
is found, and continue as in Figure 2-3 on page 2-5. The
DMB name appears as the user-specified DBD name extended by
at-signs (3) to a length of seven characters, if necessary.
The eighth character is 'D’'.
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SCD

SCDDLIDM j
DDIR
DDIRADDR j
pms
} Prefix — (DMB)
DMBACBAD } ACB Extension for KSDS (DMBACBXT)
~
]
1 DMBACBAD '| } ACB Extension for HISAM ESDS (DMBACBXT)
| IR |
Note: See DL/ DOS/VS Logic Manual,
Volume 1, for offsets.
KSDS ACB
ACBAMBL j
AMBL
AMBLDTA
AMBLIX -i:::>
Iindex AMDSB Data AMDSB
AMDFSBCB AMDFSBCB

(— BCB

r BCB

BFCBAD BFCBAD
BUFNABCB BUFNABCB
BCB BCB
.I Index Buffer : Data Buffer
[ J [ ]

Figure 2-6.
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ONLINE EXIT CONDITIONS

By using the TCAFCTR and TCADLTR fields in the TCA, the user can
determine the exit conditions of a DL/I call. The DL/I system
places response codes in the fields as follows:

TCAFCTR TCADLTR Meaning

00 00 Normal exit

01 00 Invalid request (state already exists). For
STRT/STOP calls, the data base was previously
started or stopped. For TSTR calls, tracing was
already active or tracing is not active.

02 00 For STRT/STOP calls, the DMB failed to
initialize. For TSTR calls, the load of the
trace module failed.

00 For STRT/STOP calls, the TESTCB failed.

04 00 Trace initialization failed.

00 Not scheduled for svstem call. Invalid CMAX val-
ue (CMXT). For STRT/STOP calls, the DMB was not
in the directory.

08 01 PSB not in directory (PDIR).

08 03 Task already schaduled.

08 05 PSB initialization error.

08 06 PSB not in proagram ACT entry.

08 07 Term call when not scheduled.

08 08 Data base call when not scheduled.
08 09 Illegal MPS scheduling call.

08 FF DL/I not active.

0C 01 Data base not opaned or stopped.
0C 02 Scheduling conflict with MPS task.
XX XX Undefined return code.

The DL/I system uses the TCADLII field to control task schedul-
ing as follows:

X'80' - The task is initially scheduled.
X'40' - The task is scheduled for a DL/; function.

The values of the flag bits in the TCADLII field used by DL/I

are:
X'40' - DL/1 task scheduled

X'20' - DL/I termination required

X'10' - First time for DTB

X'08' - System task indicator

X'04' - Task suspended by DL/I

X'02' - PST storage acquired for this task

The values of the flag bits in the TCA field (TCADLIBF) are:

X'80' - UIB acquired for user
X'20' -~ System DIB acquired

listing.

For details about the various trace entries associated with
online scheduling, refer to Chapter 6, DL/I Trace Facility.

The following suggestions may help in debugging:

o The transaction must bhe present in the PPT of the CICS/VS
system.

U There must be a corresponding program name entry in the ACT
for DL/I online.

. 2%% PSBs that the task wishes to use must be defined in the

Refer to DL/I DOS/VS Resource Definition and Utilities for
details on ACTGEN.
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JRACING CONTROL FLOW BY PST REGISTER SAVE AREA

DL/1I provides seven save areas (see Figure 2-7 for format) in
the PST control block for use in processing a DL/I call (see
Figure 2-8).

00000000{00000000{00000000{00000000
0(0)
Pointer to previous save area
4(4) 1 1 1
Pointer to next save area
8(8) 1 1 1
12(C)
'L Registers 14-12 2
68 (44) 1 | |
27

| Figure 2-7. DL/I Save Area Format
|x0-3 |x4-7 |x8-8" |xc-a7’ BYTES
g |psTSV7|PSTSV2
: Registers 14-12

0000 |PsTsv1| PSTSVSI)

C 0000 |PsTsv2| PSTSV4b

0000 |[PsTsv3| Psrsvej)

A

0000 |PSTSV4| PSTSVGb

M

0000 |PsTsvs|PsTsvy ])

C 0000 [PSTSV6 |PSTSV1 b

| Figure 2-8. DL/I Register Save Areas

There is no way to determine exactly which module used each save
area. However, register 12 usually is the base register for
DL/I action modules. Register 15 usually points to the next
module called, and register 14 usually points to the caller.

For online interface modules like DLZODP, register 10 is usually
the module base register. Registers 12 and 13 usually contain
the CICS/VS TCA and CSA addresses. The save arceas are located
at PSTSV1l. For batch applications, the first save area (PSTSV1)
contains registers for one of the three routines. The calling
module can be identified by register 14. The three routines
are:

L Program Request Handler

R1 PST (for Version 1.2; see R9)
R2 label "SCD"™ in SCD
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The JCB trace
calls showing
tion code and
"Interpreting

R3 user save area

R4 end of user's parameter list (Rl in the user's save

area points to the start of the user parameter list).

R9 PST

R12 base register for program request handler
R14 return point in program request handler.

STXIT ABEND Routine

R9

R2 label ™SCD"™ in SCD
PST

R12 base register for STXIT ABEND routine
R14 return point in STXIT ABEND routine.

User Completion Entry

R2 label "SCD™ in SCD

R4 log I/0 area

R9 PST
R10 bas
R11 bas

R12 base

e register for batch initialization.
e register for batch initialization.

register for batch initialization.

table is shifted left by two bytes.

JCBPREVF is loaded from JCBPRESF,

DBPCBSTC + 1.
DL/I status codes are summarized in DL/I1 DOS/VS Messages_ and

s. Internal function codes are as follows:

These calls require a PCB and are traced in JCBTRACE.

JCBTRACE

== JCBPREVF

— JCBPREVR

Code
Code Meaning
01 'GHU' Get Hold Unique
'GU’ Get Unique
03 'GHN' Get Hold Next
YGN' Get Next
04 'GHNP' Get Hold Next Within Parent
TGNP' Get Next Within Parent
21 'REPL' Replace
22 'DLET" Delete
41 'ISRT' Insert
Jcs
DEC HEX +
V] 0 I T |
16 10 FC SC | FC | sC FC! S8C | FC ; SC
- 2 Fclsc Fc | sc Fcisc, Fc | sc
FC = Internal Function Code
SC = Status Code
Figure 2-9. JCB Trace Table Format

calls requiring a PCB are put in the trace table.

Chapter 2. Diagnostic Aids

Only

‘table (see Figure 2-9) lists the last eight DL/I

the last byte of the internal call analyzer func-
the last byte of the DL/I status code.
a Dump After an Abend Message" on page 3~7.)

(Also see

The

and JCBPREVR is loaded from
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ONLINE TRACE FACILITIES

DL/I provides two methods for tracing activity in an online
environment. The DL/I Trace Facility (see Chapter 6) can be
used in either a batch or online environment. It traces DL/I
internal areas while the various action modules are executing.
The Online Trace explained here deals mainly with the external
parameters for scheduling a DL/I call.

Online trace entries are provided to assist the user when errors
occur in online. The entries are 32 bytes long and are in the
format shown in Figure 2-10 . There are two 32-byte entries for
scheduling and data base calls; one 32-byte entry for a termi-
nation call.

TRACE
ENTRY | TYPEOF TCAID
RESERVED INFOR-
ID REQUEST NUMBER | waTion
0 12 34 67 815
RESOURCE R14 TIME OF
NAME CONTENTS DAY

16-23 24-27 28-31

Figure 2-10. Online Trace Entry

ENTRY ID FIELD: Online trace uses an entry ID of X'F8'.

ngE OF REQUEST FIELD: Three type-of-requast codes are avail-
able:

. S(X'E2') - This type of request occurs at the completion of
the scheduling call.

L D(X'C4') - This type of requast occurs at the completion of
the data base call.

° T(X'E3') - This type of request occurs at the completion of
the termination call.

RESERVED: This 2-byte field is reserved for future use.

TCA ID NUMBER: The three-byte TCA ID number field contains the
CICS/VS transaction ID (packed decimal 1-99999%9)

TRACE INFORMATION: The 8-~byte trace information field contains
the unique information as determined by the type of request.

The trace information field information is described in the fol-
lowing sections. The S(X'E2') and D(X'C4') type of request
entries place two entries in the trace table. The T(X'E3') type
of request places one entry in the trace table.

RESOURCE NAME: The 8-byte resource name field contains the name
of the resource being used. This field is blank for DL/I.

R1% CONTENTS: The 4-byte R14 contents field contains the
address of a DL/I control block or module. Contents of this
field are unique to each type of request. The details for each
type are shouwn below.

TIME OF DAY: This unsigned binary integaer field represents
time-of-day in units of 32 microseconds.

S(X'E2"') Type of Request (Scheduling Call)
The trace information field for the first entry for the S(X'E2'")

type of request contains the PSBNAME and the L/R (local data
base/remote data base) indicator.
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8 9 10 1 12 13 14 16
! | | I I T
PSBNAME L/R

—r 1 ] 1 ] 1

PSBNAME = Name of the PSB being scheduled
L/R = Type of data base

local data base

remote data base

local and remote data base

|+'
(33

The trace information field for the second entry for the
S(X'E2') typa of request contains the mnemonic status code and
exit condition.
8 9 10 1 12 13 14 16 .
T T T T T |
Mnemonic Status Code Exit Condition
1 L 1 1 1 1

Mnemonic Exit

status condi=-

Code tion Meaning

SUCESS 00 00 Successfully scheduled

NO PSB 08 01 PSB not in directory (PDIR)
RESCHD 08 03 Task already scheduled

PSBERR 08 05 PSB initialization error

PSBATH 08 06 PSB not in program ACT entry
RETERM 08 07 Task already terminated

NOSCHD 08 08 Task not scheduled

ILEGAL 08 09 Illegal MPS scheduling call

DL IDWN 08 FF DL/I not active

NOTOPN 0C 01 Data base not opened or stopped
MPSCFL 0C 02 Scheduling conflict with MPS task
UNDEFN xX xX Undefined return code

Exit Condition = See "Online Exit Conditions"™ for a complete
list of exit condition codes.

D(X'C4') Type Of Request (Data Base Call)

The trace information field for the first entry of the D(X'C4")

type of request contains the data base name.

8 9 10 1 12 13 14 15
T T T T T | T

Data Base Name
2 1 [l 1 1 1 1

Data Base Name = Name of the DMB being
accessed

The trace information field for the second entry of the D(X'C4')
type of request contains the call function code, DL/I status,
and exit condition.
8 9 10 1 12 13 14 16
T T T T T
Call Function Code DL/l Status | Exit Condition
A 1 1 [] 1

Call Functton Code = A complete list of call function codes is
available in DL/I DOS/VS Application Programming: High lLevel

Programming Interface and DL/I DOS/VS Application Programming:
CALL and RQDLI Interfaces.

DL/I Status = A complete list of DL/I status codes is available
in DL/I DOS/VS Messages and Codes.

Exit Condition = See "S(X'E2') Type of Request" for a list of
exit condition codes.
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Note: If a data base call is issued when the task is not sched-
uled or if any DL/I call is issued when DL/I is not active, the
data base name is replaced by "ERRORX%' and the PCB status is
replaced by '=>'., In the first case, the DL/I status code is
X'0808'. In the second case, the DL/I status code is X'08FF"'.

T(X'E3') Type Of Request (Termination Call)
The trace information field of the T(X'E3') Tvpe of request con-
tains the why-term-used code and exit conditions.

8 9 10 1 12 13 14 16
T T T T T T
Why Term Used Exit Condition
1 [ 1 1 [ 1

Code Description
ABEND The task was abnormally ended while being scheduled.

CANCEL The task was cancelled by operator intervention.

DEADLK The task was abnormally ended by DL/I to resolve & pro-
gram isolation scheduling deadlock.

GETVIS The task was abnormally ended by DL/I due to a lack of
space to hold program isolation queue elements.

RETERM A TERM call was issued when the task was not scheduled.
SYNCPT Termination was caused by a CICS/VS sync point call.
USER User issued a DL/I 'TERM' or 'T' call.
Exit Condition = See "S(X'E2') Type of Request" for a list of
exit condition codes.

Register 14 Contents Field

Based upon the type of request, the following information is
contained in the Register 14 Contents field:

'S' Type of Request:
Entry Description

#1 Address of DL/I System
Contents Directory (SCD)
%2 Address of CICS5/VS TCA for task
'D' Type of Request:
Entry Description
#1 Address of DL/I call parameter list
#2 Address of PCB

'T' Type of Request:
Entry Description
#1 Address of DL/I Program Request Handler

ONLINE APPLICATION PROGRAM INTERFACE

Figure 2-11 on page 2-19 shows the paths taken for various calls
from the application program through the online interface to
DL/I. The prime purpose of the paths is not to describe the
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sequence of events but to show the relationship between modules
during calls. The arrows in the figures depict the direction of
the transfer of control and return path.

From the point of exit to the DL/I call analyzer, the flow is
the same as in a DL/I batch system. Refer to "Batch Initializa-
tion/Termination (DLZRRCO00)" in this chapter for batch flou.

APPLICATION CICS/VS DLZODP — DLZNUCxx (DL/1)
PROGRAM (AP) MODULES *TRACE* ENTRIES (See previous text for descriptions)
Process IID thq .
- |
- | || P8 SCHEDULING | : |
PSB SCHED oy | !
‘CALL Note 1 (T |
— # DLZPRHOO (I
| | | I
I Loy
o DLZSCHDL |
| 1 ® Check if MAXTASK or CMAXTASK — if yes, issue 80 | SCDSIND
L DFHKC TYPE=SUSPEND (See Note 2) 1
| | | @ Put 'S’ following PPST number in DLZODP 3rd type | |
! | | TRACE — DLZODP internal trace table (See Note 3) | E2} TRACEL
| | 0 ® Acquire PST storage — issue DFHSC | |
| | | TYPE=GETMAIN (See Note 5) | |
| | [} 1 |
I B | I
[ !
DFHSCP - 1 1
® Acquire o) | |
storage : | : Lo
C:::%F1I | A
|::::>lca : : 1o
. + ® Save entry registers E-C in PSTSV1+12 | 1 PSTSV1
] | | ® Check PSB usage and if update sensitive | 40 | PDIROPTC
| | | 'CO|PDIRCOD
| | ! ® Check segment intent conflict if PSB is update 10 | DDIRCOD2
b ! sensitive | 08 ! SCDSIND
1 | | ® |ssue DFHKC TYPE=SUSPEND if above conflicts | Xx | PPSTIND
| ® Acquire PSB storage with DFHSC TYPE=GETMAIN |
| | 1 if PSB is in use, but read only and copy | )
| | | original PSB to this. |
L | |
DFHSCP <¢—— : |
® Acquire | | i
storage | | | | |
—>F1 1 !
— | | .
lcsl | I
: N + ® Turn on scheduling complete | 01 | PPSTIND
L ® I update, issue DFHKC TYPE=WAIT for loggerand | |
i | | write PSB record (Note 4)
| | ) @ |f read only or logging complete, set ‘hashed’ID’ in | | PSTTSKID
PPST . |
: : : ® Restore registers E-C from PSTSV1+12 | : PSTSV1

Figurae 2-11 (Part 1 of 3). Call Processing Overview
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APPLICATION
PROGRAM (AP)

Resume processing <&

CALLDLI

CICS/VS
MODULES

*TRACE*

1D

F8
F8

DLZODP — DLZNUCxx (DL/1)

Typel

E2 '<2:|
E2 |'<)=l

©® Return

DLZPRHOO
Check if scheduling error.
If none set scheduling flag.

Return user

|
|
)

I NORMAL CALL

® Validate call parameters, set fields if errors and
® |ssue DFHKC TYPE=WAIT for logger if not posted

® Go to call analyzer and process

® |f ABEND return, issue error message and DFHPC
TYPE=ABEND ‘Error msg’ to end task

® |f valid, move data to user |/O area, issue DFHIC

Processing <«

TERM CALL

J

Processing -

Figure 2-11 (Part 2 of 3). Call Processing Overview

]

ENTRIES (See previous text for descriptions)

® |ssue DFHKC TYPE=WAIT for logger if required
©® Make log entry for termination
@ Go to call analyzer to facilitate clearing flags and

©® Post tasks waiting on this intent
® if duplicate PSB storage acquired — DFHSC

- ®Place T (E3) in DLZODP internal trace (Note 3)
® |f any DL/I suspended tasks
— Issue DFHKC TYPE=RESUME

® |ssue DFHSC TYPE=FREEMAIN for PST

® |ssue DFHIC exit and return

|
Lo
[}
) |
| |
| |
| |
[
1781
] 1
] |
|
] |
| |
| |
| |
Note 1 U | -
: : 0 > DLZPRHOO
| |
| | : return to user
|
: | ; ® Set current task indicator
1 |
| |
[
\ | \ TYPE=EXIT
|
: F8 | C4 :<j:'_—|
'rs | ca :
] | | ® Return
P |
| |
b {PsB unscHEDULING |
Note 1 | | |
| ] T » DLZPRHOO
| | |
Lo DLZTKTRM
: : : ©® Indicate termination
| | |
| | |
| | | purging buffers
Lo
ol
| | | TYPE=FREEMAIN
‘ | | |
DFHSC < 1 | |
Free 11
Storage l g | :
| | l |
| | |
| | |
: l| : — Post ECB
| |
! : | DLZPRHOO
DFHSC % ! ! :
Free ::)! F1 : |
Storage
I__"'> co : 1
8| E3 <—
[}
|
|
|
|

|eno oF exampLes |
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| TCADLTR
TCAFCTR
80! SCDESECB
041 PPSTIND

30 l PSTABIND

10| TCADLII

80

|
|
|
I
1
[}
|
]
]
|
|
I
|
|
|
|
|
|
|
|
I
I
: PPSTECB
|

|

|

|

|
E3| TRACEL
00s, SCODLIS
PPSTIND
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Notes: TRACETAB 32x 2BYTE ENTRIES

1. All communication of application (AP) and program
request handler is via language interface. This is link — —1 - -
edited to AP by the CALL macro expansion and it saves
registers before branching to PRH (address in VSE AN N N
COMREG). N N

2. Before DL/l issues CICS/VS DFHKC “SUSPEND", the task N ~
is placed on a DL/I suspend chain (address in SCDDLIS). TRACEN N N TRACEL LATEST
Termination routine DLZTKTRM checks this list and N ~ ENTRY

issues DFHKC “RESUME" if any task suspended earlier. N N

If suspended task is ““STALL PURGED" by CICS/VS, Call IPPST

then DFHKC enters DLIOIO through DFHDLIAL Char-JNum-
(in DLZNUC) to ensure that the task is removed from acter jber
the suspend chain accordingly.

3. Within DLZNUCxx, module DLZODP, there is a trace .
for PSB calls and term calls indicating the PPST number. =E2 (S) Schedule  =Physical PPST Sequence

=E3 (T
4. When the task is put into DFHKC “WAIT", then E3 (T) Terminate
PPSTIND is set to reason and PPSTECB is turned off,
Re}urn after wait causes retry of operation that caused
wait.

5. Task could be suspended by CICS/VS if GETMAIN fails,

Figure 2-11 (Part 3 of 3). Call Processing Overview

Refer to Figure 2-11 on page 2-19 for scheduling célls, termi-
nating calls, and DL/I data base calls. Refer to the HIPO dia-

grams in the DL/I DOS/VS lLogic Manual, Volume 2, for system
scheduling calls (SYSTEMDL), and for system calls (STRT, STOP,

CMXT). The CALLDLI macro is used to establish a call to the
online interface.

CALLDLI establishes the parameter list and save area and issues
a call to ASMTDLI. Refer to the section "Code Generation for a
CALLDLI" in the DL/I DOS/VS lLogic Manua Volume 1, for a break-
down of CALLDLI.

The CBLTDLI and PLITDLI interface should be used for COBOL and
EL;Ihprograms and the RQDLI command for RPGII programs as in
atch.

The techniques used to interface CICS/VS, CICS/VS transactions,
and DL/1 are described in Figure 2-11 on page 2-19.

The CALLDLI macro generates the following code:
. A CICS5/VS GETMAIN for:

- User save area (RSA)
- Parameter storage (CICS/VS GETMAIN)

. MOVE for parameters pointers:

- Move the user parameter list from the call list to
parameter storage.

. SAVE for CSA register (register 13) at RSA+8.
. Load parameter register (register 1).
J Load entry point of language interface.

. Transfer control of language interface.
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RETRIEVE SUBROUTINE TRACE

Module DLZRLNKD is issued whenever branching to any subroutine
with}nbr?trieve is necessary. Entry to a subroutine is possible
via labels:

DLZRENT 1
DLZRENT 2

Exit from a subroutine is taken via label:
DLZREXT

All necessary information to branch to or to return from a sub-
routine is stored in part of the PST beginning at displacement
X'160' (PSTDLROM) as follows:

Fullword at X'160' (PSTDLROM) points behind the last valid entry
in this area.

Starting at displacement X'164' (PSTDLROM+4) each pair of
fulluwords contain registers 12 and 14 at entry to the desired
subroutine where register 12 is the old base register and regis-
ter 14 is the link register in the calling routine.

Register 12 can be compared with entries in subroutine entry
table at the end of the retrieve module which can be recognized
b{ locating the characters SET¥ at the end of the retrieve mod-
ule.

(Refer to DLZDLRAO for link sequence and to DLZRLNKD for the
branch and return mechanism, the layout of the subroutine entry
taglg,)the subroutine explanation DSECT and the subroutine call
matrix).

LOGYICAL RETRIEVE - DLZDLROO MACROS

INTERNAL MACROS

Logical retrieve consists of 60 subroutines totaling approxi-
mately 25,000 bytes. Each call depends on positioning achieved
by previous calls. Therefore, the call path differs, and prob-
lem determination in logical retrieve becomes highly complex.
Any possibility of the problem lying outside logical retrieve
should be exhausted first (see "Online Wait State Debugging
Aids"™ on page 2-27). In order to debug logical retrieve prob-
lems the following points should be known:

The last segment successfully retrieved (level, key/RBA).
Call and resulting function requested.

The segment expected (level, keyv/RBA).

The segment (if any) obtained (level, key/RBA).

You should use the HIPO charts in the DL/I DQ0S/VS Logic Manual,

[ 2N BK BN

Volume 2, to follow the control flow between the major subrou-

tines. Linkage between subroutines is always via the DLZRLNK
macro. The maintenance function of macro DLZRLNK M (see
"DLZRLNK M Macro" on page 2-24) may be used to PDUMP control
blocks on entry/exit of subroutines. This should enable you to
ascertain if the correct logical path was followed and, if not,
at which subroutine the change occurred. Alternatively, by
checking important control block values in each PDUMP, it should
become apparent which subroutine was responsible for a failure.

The following internal macros are used in logical retrieve and
it may be helpful to understand their functions before using the
listings/microfiche for DLZDLROO.
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DLZRCLL Macro

This macro issues the DLZRLNK C linkage macro to transfer con-
@rolfto agother logical retrieve subroutine. It has the follow-
ing format:

DLZRCLL name(,return)

where:

name is the name of the subroutine to be called.
return if:

blank return to the next sequential instruction in
the subroutine issuing the call after proc-
essing hew subroutine.

label return to label within subroutine issuing the
call after processing new subroutine, or
return to a label of another subroutine proc-
essing subroutine.

DLZREXT do not store return registers in PST; there-
fore, next return call will be to the caller
of the subroutine issuing the call.

To determine which microfiche card or listing to use, turn to
the DL/I DOS/VS Logic Manual, Volume 1, "Section 4. Directory".
The name shown on the microfiche cards or listings is the relo-
ca#agle module name. The subroutine names are listed as entry
points.

EXAMPLE 1:
DLZYENT DLZRHDR

.

DLZRCLL DLZYSTC,YSTARTA

.

YSTARTA MvC....

Processing is transferred from subroutine DLZYENT to subroutine
DLZYSTC (microfiche card DLZDLKDO). On exit processing to sub-
routine DLZYENT at label YSTARTA.

EXAMPLE 2:
DLZLTW  DLZRHDR

gLZéCLL DLZPCHK

LIS
.

DLZPCHK DLZRHDR

DLZRCLL DLZSETL,DLZREXT

.
»

Processing is transferred from subroutine DLZLTW (microfiche
card DLZDLRCO) to DLZPCHK (microfiche card DLZDLREO) by the
first call. The second call transfers processing from DLZPCHK
to DLZSETL. On exit from DLZSETL processing is transferred to
the MVC instruction in DLZLTW.
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DLZREXT Macro

This macro generates an unconditional branch to label DLZREXT in
the DLZRLNK linkage macro. The previous subroutines base and
return registers (R12 and R14) are locaded from the PST and a
branch to Rl4 is performed.

DLZRHDR Macro
DLZRHDR release information.

Name: Name of retrieved CSECT.
Date: Release information.

where release information is:

version number
release number
future expansion
latest PTF applied.

This macro issues the DLZRLNK D linkage macro to create all
DSECTs and USING statements necessary to process any logical
retrieve subroutine. It is followed by a description of the
function of the subroutine.

VA

DLZRTLR Macro
This macro appears at the end of each subroutine and generates
drop statements for every register.

LINKAGE MACROS (DLZRLNK N)

DLZRLNK C Macro

This macro generates the statements necessary for linkage
between logical retrieve subroutines storing return and base
registers in the field pointed to by PSTLSVPT.

DLZRLNK D Macro

This macro generates all DSECTs and establishes addressability
necessary to process all logical retrieve subroutines.

DLZRLNK M Macro

This macro is only supplied in source form but may be useful for
debugging logical problems. The macro may be assembled with the
required options and logical retrieve relinked (including
DLZDLR). Alternatively a dummy version may be assembled and
"zapped" to activate when required.

EXAMPLE:
DLZRLNK M,release information c
(namel,optionl), (namen,optionn), ¢
NUMBER = num, c
CONEK = field, c
LIMIT = (liml,lim2), c
SKIP = sk

wherea:
. release information -- is:

V = version number
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R = release number
I = future expansion
P = latest PTF

. namel,namen -- are names of subroutines requiring dump
. optionl,optionn -- are:

PDUMP on entry to subroutine

PDUMP on exit from subroutine

DBPCB JCB included in PDUMP

PST included in PDUMP

section buffer pool included in PDUMP (see LIMIT).
Default is EXJPB. General registers and save areas are
always included.

wveXm
nuuwun

o num -- is total number of PDUMPS required, default = 100.

. field -- is a left bound character string (maximum length 40
bytes) is compared to the same number of bytes in key feed-
back area. PDUMP occurs when a match is obtained on
entry/Zexit in specified subroutine.

L liml,lim2 -- are buffer dump limits:

liml number of bytes prior to present buffer address (PDUMP
lower limit).

1im2 number of bytes after present buffer address (PDUMP
upper limit), default = 200,400.

. sk == is number of times, conditions for PDUMP match before
PDUMP is taken.

Note: R14 of the PDUMP shows the current entry point of the
subroutine. There is no ID on the PDUMP. R14 must be used to
ascertain which PDUMP it is.

The following steps should be followed to generate support that
may be activated through PDZAP:

To _generate:

. Assemble the macros with the following parameters:

DLZRLNK M,release information
(DLZCLRP, EXJPB),
(DLZWIPE,EXJPB),
(DLZMOVA,EXJPB),
(DLZMOVB, EXJPB),
(DLZDELT,EXJPB),
(DLZPSDB, EXJPB),
NUMBER = 100,

CONCK ABCDEF...(DL40),
LIMIT (200,400,
SKIP 10

This generates the necessary tables in the phase.

0000000000

° Use the assembly listing and PDZAP to zero out the generated
parametars. (See "To Activate", the second bulleted item
for format).

. Find label DLZREXT in the listing and change the following
instructions:

From To
B MNTENTRY BR R12 07FC0000

B MNTEXIT L R1,PSTLSVPT 58107160

(The source code is given for checking the displacement into
the PST of PSTLSVPT for user's PTF level, etc.).

activate:
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Reset instructions around label DLZREXT.

Insert the required parameters into tables:

Field- By~
name  tes Bits Usage
MNTNUMBR 2 Total number of PDUMPS.

MNTABLE 2 0-9 Ten leftmost bits of VCONST
address for this subroutine.
10-11 10=PDUMP on exit from subroutine.
11=PDUMP on entry and exit.
12 Reserved
13 PCB JCB dumped.
14 PST dumped.
15 Section of buffer
pool dumped.

Note: These fields are always consecutive. For VCONST
addresses, see DLZRLNK M listing - subroutine entry table.

MNTCONCL 2 -Length of compare argument.
MNTCONCK (40max) Left justified compare argument.

These fields are always consecutive:

MNTB 2 Number of bytes to present buffer
address.
MNTF 2 Number of bytes after present
buffer address.
MSTSKIP 2 Number of PDUMPS initially skipped.
IDS

To obtain a dump at the beginning of logical retrieve, the
DLZRLNK M linkage macro may be used specifying DLZNOOP in
the name operand for a dump on entry. This should help to
ascertain if the problem is caused by an error prior to log-
ical retrieve. ’

- ghecg)user parameter list (see message DLZ261I in Chap-~-
er .
- Input to logical retrieve (sece "Retrieve DLZDLROO™ HIPO

diagram in the DL/I D0OS/VS lLogic Manual, Volume 2).

To obtain a dump on exit from logical retrieves/entry to
buffer handler, the DLZRLNK M linkage macro may be used
specifying DLZBH in the name operand.

Note: request a dump on entry because exit from DLZBH is
not via DLZRLNK.

Sgg "BUFFER HANDLER (DLZDBHONn)"™ on page %4-2 for debugging
aids.

To reduce the chance of an APAR being closed RETURN, as much
of the following information as possible should be sent:

Storage dump.

gegggeve trace (see "Retrieve Subroutine Trace" on page
Call sequence: Preferably DL/I test program call cards,
which produce the error or application program including
call before failure occurred.

DBDGEN, etc.

Data Base Dump of affected record(s).

Log file(s).

System console sheet

EREP printout.

LISTCAT ALL.

Application listing(s).

User recovery technique narrative.

Data Base Description (dependence of segments).
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L The follow%ng register usage convention is used during the
majority of the subroutines:

R4 Level table for current level
R5 SDB for current segment type
R6 Present buffer address

Note: At the beginning of logical retrieve these values
will apply to the last processed and will later be updated.

R7 PST

R11 Base register for linkage module (DLZRLNK)
R12 Base register for current subroutine

R14 Return address

. The following control block fields contain information which
may be of use during debugging. Care should be taken to
establish whether their contents refer to the present
request or the previous call.

KEEPIT EQU JCBSTOR? JCB

If KEEPIT equals X'0l' logical retrieve is processing in
DL%%TN attempting to use previous position to satisfy this
call.

KEEPIT+1 EQU JCBSTOR7+1 JCB

If KEEPIT+1l equals X'00', processing is for GN call. 1If
KEEPIT+1 equals X'01', processing is for GU or ISRT call.

JCBLEV1C JCB

Contains a pointer to the lowest level table successfully
processed for current request.

Note: If KEEPIT = X'01', JCBLEVIC will point at level table
applicable to segment accessed.

LEVF1 LEV TAB

There is one level table for each level defined in the
DBDGEN. The contents of LEVF1 may be used to determine how
far processing has progressed in the hierarchical path. All
later levels are set to LEVEMPTY. This shouws positioning
for levels higher than the target level and may be useful in
solving "wrong record returned" or hierarchical return code
problems. Once the target level is found, LEVEMPTY in LEVF1
is turned off.

CURTTR EQU JCBSTORS JCB

On return from the buffer handler PSTBYTNM (current RBA) is
set in CURTTR. For a no record found condition, CURTTR is
set to zeros.

PSTLSVPT SAVE AREA PST

The address of this label in the PST points to the next 8
Egz? save area to use for logical retrieve linkage (R12 -
Note: Once processing returns to the caller, the save area

is reused; therefore, it cannot be used to show the flow
through logical retrieve.

ONLINE WAIT STATE DEBUGGING AIDS

Figure 2-12 on page 2-28 suggests steps for online wait state
debugging.
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CICS/VS

DL/ NO

Use Operating
System debugging
procedures

Partition
Affected

Use the CICS/VS
trace table and
TCA/DCA Active/
Suspend chains to
map out the status
of all CICS/VS tasks.

OS or
MAXTASK or
MXTSK in

TCADLII

All Waiting/
Active Tasks

01 CSASOSI
02 CSASSI2

SDDPPAF

Debug this as a
CICS/VS problem
initially. If any

DL/ task(s) are

then suspected of
causing the wait, for
example, holding a
resource, resume this
flowchart at point B.

PSB in Use

Intent Conflict
(Update only)

40 PDIROPTC.

(0]

40 PDIRSCHD
20 PSTINTNT
10 PDIROPTCD

Read Only

Try to check all active DL/l programs in wait for
PSB/Intent conflict. Some application programs
may be eliminated from this search because they
have a valid reason for waiting.

Cannot schedule due to intent conflict.
Someone has PSB/Intent.

y

Not 80 PDIRCODE

Check PPSTIND field for all tasks. Note the PPSTECB
posted when the PPSTIND event completed.

Current Task —Maybe this is the
cause of wait.

. Scheduled —for example, PSB
(Not the currently processing call).

Waiting for I/0—CHECKDMP

80 SCDSIND
40 SCDSIND

MAXTASK
or CMXT

Is the DL/l MAXTASK
value reasonable? If it is
low, too many DL/ tasks
might be suspended that
could be holding a re-
source, for example,
storage, needed by
another task.

An investigation of active
tasks will show if they are
waiting for resources.
Similarly, CMXT, when
reached, puts a task in
WAIT.

TCADLI

0

P 99QQ

Waiting due to CMAX. CMAX may be
too low. Otherwise, this a valid wait.

Waiting for Buffer Resource. Who has it?
Check buffer handler for failure.

(See earlier chapter for ENQ/DEQ
problems.)

Does another waiting task have this
resource locked?

10 PPSTBF

PSTCODE1
SCDSIND
PPSTIND
PDIRCODE
PDIROPTC

s it a wait or a loop?

U:

Figure 2-12. Online Wait State Debugging
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Notes:

Task remains on active chain in wait until
PSB or intent is released by another task
issuing a TERM call.

Check application program for:
® |nsufficient use of PSB scheduling

® Use of Update PCB when Read Only
is sufficient

® Excessive use of resources



I L UAGE DEBUGGING

High Level Language (HLL) Debugging allows diagnostic informa-

tion to be supplied by the high level language (PL/I) and by

gt/%. The HLL support is for batch and MPS batch execution of
/1.

This support is activated whenever there is a program check. A
STXIT PC routine gets control when:

[ DL/I has STXIT support requested (UPSI bit 7 = 0) for batch
. MPS batch is being used.

In case of a program check, if the error was from the applica-
tion program or the PL/I compiler, the saved information about
the PL/I error routine is examined, the return address to DL/I
is modified in the user save area to point to a special entry
into the DL/I error handling code and a branch is taken to PL/I
to handle the error. When PL/I completes its error handling
routine, it branches back to DL/I at the modified address. Then
DL/]1 performs its normal error processing. Since PL/I issues an
EXIT PC macro within its code, DL/I must not issue this macro.
If the error was within DL/I code, there is no branch to PL/I.

FIELD LEVEL SENSITIVITY DEBUGGING

Field level sensitivity allows the user to specify the fields
from the physical definition that are to be included in his ver-
sion of the segment. The user's view need not be in the same
sequence as the physical view. DL/I maps the fields from the
physical segment into the user's view.

In addition to the basic support, the following items are avail-
able to the user of field level sensitivity:

Virtual fields

Automatic data format conversion
User field exit routine

Dynamic segment expansion

No sequence field order restrictions

Suggestions:

. In the PSB generation, the SENFLD statement follows the PCB
and SENSEG macro statement.

L In the PSB generation, the VIRFLD statement follows the PCB
and SENSEG macro statements. This error condition may be
indicated by MNOTE VFLD100 or VFLD1l10.

. Only the following data conversions are supported:

C to C (length conversion only)

F to H) P: X) or 2

H to F’ P: X, or Z

P to F} H) X, or 2

X to Fr H’ Po or 2

- Z to F, H, P, or X

Conveaersions not supported may be indicated by error message
DLZ9431 during ACB Generation.

. The maximum value for F, H, and X data fields is
2,1647,483,647 the minimum value is -2,147,483,648.

o Conversion limits for packed decimal and zoned decimal is 16
characters (* 9999999999999999).

L Length conversions for F, H, P, X, or Z data fields are pad-
ded to the left with zeros. Truncation occurs from the
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left. Truncation of significant digits results in the field
being set to the maximum (minimum if negative) value, and
the return of a 'KA' status code.

° Length conversions for C to C data fields are paddad on the
rigcht with blanks. Truncation occurs on the right; signif-
icant digit truncation results in a 'KB' status code. This
condition may be indicated by MNOTE VFLD270.

. An invalid zoned or packed decimal field results in the null
zalue 3eing provided for the converted field and a 'KC' sta-
us code.

o Non-supported field conversions are allowed by ACB gener-
ation only if a field exit routine is supplied.
Non-supported field conversions encountered during field
access result in a 'KD' status code.

L A 'C' data field in the physical segment will not be con-
verted to a different field type in the user's view. Length
adjustment is performed. An incorrect status code which is
not reset by the user's exit routine results in immediate
termination of the request.

L The START=position parameter in the SENFLD macro statement
must be numeric and in the range of 1 through 32,767 or
alphameric and contain the name of a previously defined
fieégiolég error condition may be indicated by MNOTE SFLD150
or .

. The BYTES=n parameter in the SENFLD macro statement must be
numeric in the range of 1 through 256. An error condition
may be indicated by MNOTE SFLD130 or SFLD190.

o The NAME=fldname parameter in the SENFLD macro statement
must be 1 to 8 characters with the first character alphabet-
ic and the remaining characters alphanumeric. An error con-
dition may be indicated by MNOTE SFLD140.

. The RTNAME=prog parameter in the SENFLD macro statement must
be 1 to 8 characters with the first character alphabetic and
the remaining characters alphanumeric. An error condition
may be indicated by MNOTE SFLD2lo.

L The START=position parameter in the VIRFLD macro statement
must be numeric in the range of 1-32,767 or alphanumeric and
contain the name of previously defined field. An error con-
dition may be indicated by MNOTE VFLD150 or VFLD155.

U The BYTES=n parameter in the VIRFLD macro statement must be
numeric and in the range of 1-256. An error condition may
be indicated by MNOTE VFLD190.

J Do not specify the BYTES=n parameter in the VIRFLD macro
statement with floating-point field types D, E, or L. An
error condition may be indicated by MNOTE VFLD180.

. The NAME=fldname parameter in the VIRFLD macre statement
must be 1 to 8 characters with the first character alphabet-
ic and the remaining characters alphanumeric. An error con-
dition may be indicated by MNOTE VFLD140.

o The RTNAME=prog parameter in the VIRFLD macro statement must
be 1 to 8 characters with the first character alphabetic and
the remaining characters alphanumeric. An error condition
may be indicated by MNOTE VFLD210.

J The TYPE=t parameter in the VIRFLD macro statement must be
cgfgggg. An error condition may be indicated by MNOTE

U SSA information should be in the format of the application's
view of the field.
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. Sensitivity must be specified for any sequence fields in the
segment if the field sensitivity for a segment is specified

in conjunction with insert sensitivity.

may be indicated by message DLZ942I.

An error condition

. Sensitivity for inserting bi-directional logical children
requires sensitivity to both physical and logical twin

sequence fields.

message DLZ942I.

An error condition may be indicated by

. The application program must be sensitive to the entire con-
catenated key if insert sensitivity is specified for a log-

ical child.

DLZ9381I.

An error condition may be indicated by message

. If a field and subfields of a field appear in both the phys-

ical and application view of a segment,
be subfields in both vieuws.

change.

the subfields must
The order of a subfield may

. If a field overlaps either end of another field in either

the physical or application view,

defined by subfields.

* When the user specifies a routine to be given control when-

ever a field is referenced,

the core image library. In addition to the normal con-

ventions for registers 14 and 15,

parameter list shown in Figure 2-13.

the intersection must be

the routine must be cataloged in

register 1 points to the

Offset Field/Flag Flag
Dec(Hex) Length Name Code(Hex) Meaning
0 0 1 FERPEC Entry code (GET = FERPGET,
PUT = FERPPUT)
1 1 1 FERPFNCT Function code (RETRIEVE = FERPRET,
INSERT = FERPINS, REPLACE = FERPREP)
2 2 1 FERPCSC Conversion status code:
blank = 0K
A = numeric
B = character truncation error
C = format error
D = type conflict
4 4 % FERPDSA Physical segment address (if variable
length, it points to the two-byte length
field)
8 2 FERPPSL Physical segment length
10 2 FERPPFL Physical field length
12 4 FERPPFA Physical field address
16 10 4 FERPUSA User's segment address
20 14 2 FERPUSL User's segment length
22 16 2 FERPUFL User's field length
2% 18 ¢4 FERPUFA User's field address
28 IC 4 FERPFSBA FSB address
32 20 32 FERPUWA User's work area
Figure 2-13. Field Level Sensitivity Parameter List
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XE (4] CHITECTURE SUPPOR

Fixed block architecture support allows the user's DL/I data
base and log files to reside on an FBA device. DL/I addresses
the data base by block number rather than the familiar CKD
(count-key-data) disk addressing of track and cylinder.

The functions impacted by fixed block architecture support are:

d DBDGEN
. Space management
. Utilities (DLZDVCE macro)

Suggestions:

. The SCAN=blks parameter on the DATASET macro statement may
be any integer from 0 to 32,767. The default is equivalent
to three cvlinders on a CKD device.

L The DEVICE=FBA parameter on the DATASET macro statement must
be used to specify an FBA device. An error condition occurs
if an FBA device is specified and the data base resides on a
CKD device. This error may be indicated by error message
DLZ831I. Either mount the data base on an FBA device and
rerun the job or regenerate and recatalog the DBDGEN speci-
fying the correct DEVICE= parameter and then rerun the job.

ATCH ARE

A 128-byte patch area can be used by any module with address-
ability to the SCD. If operating in batch mode, the patch area
is in the module DLZBNUCO. If operating in online mode, the
patch area is in the online nucleus (DLZNUCxx) being used.

The patch area immediately follows the SCD, at displacement
SCDLNGTH from label DLZ2SCD. The start of the patch area can be
located by looking for the characters " PATCH AREA %",

SSE F_DL/I DOSs/VS MODUL

Assembler error message IPK182 -- ALIGHNMENT ERROR IN OPERAND 2
... may be issued during assembly of some DL/I D0OS/VS modules;
for example, modules DLZDLOCO (open/close) and DLZTPRTO (trace
print :tility). This message can be ighored, the assembly is
complete.

The message indicates an RX (i.e., register-and-indexed storage)
operation which does not require fullword alignment on S$/370 and
successor systems.

LINKAGE EDITOR WARNINGS

The linkage editor identifies unresolved external references
that result in unresolved address constants during link editing
DLZDBHOO or DLZACT (application control table, ACT). The latter
is the method of link editing the DL/I online nucleus (DLZODP,
DLZNUCxx, and DLZNUC).

The unresolved external references are caused by WXTRNs (weak
external references) which, unlike the EXTERN, do not cause an
automatic library search for the module that contains the
external symbol. A WXTRN is resolved only if the external sym-
bol specified is defined in one of the modules already involved
in the link edit.
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The following unresolved external references are expected and
cause nho operational error:

Module External Reference

DLZDBHOO WXTRN ONLTRAC
DLZODP WXTRN ONLTRAC

Notes:

1.

2.

There may be other references to the ONLTRAC symbol, but
they should not cause any operational problems.

Additional Linkage Editor warning messages may appear when
linking the DL/I code. The link edit process should contin-
ue. Check the output (SYSLST). See the ram Installa-

tion Directory for additional information.
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HAPTER 3. INT

TING AND DEBUGGING DUMPS

This chapter provides:

Pictorial layouts are used for:

A review of ABEND messages
The names of the module(s) that issue the ABEND messages
An explanation of the error (if needed)

Suggested paths to follow in locating the reason for a
dump after an ABEND message

Locating save areas

Showing contents of save areas
Locating parameter lists

Locating DMBs

Locating the buffer pool and buffers
Showing parent/child relationship

Checking return codes,
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DL/I DOS/VS produces three types of dumps:

DL/1I DUMP CONTROL

Unformatted dumps display register contents and the contents
of a section of storage at the time of failure.

Formatted dumps provide additional information by:

- locating DL/I control blocks in storage
- dumping each control block separately
- identifying each block with a control block heading

Problem determination dumps are unformatted dumps that are
identified by a special header and written to a special dump
data set. The header and dump information are used by prob-
lem determination programs such as the Interactive Problem
Control System (IPCS) to produce formatted dumps, problem
analysis reports, etc. Problem determination can be per-
formed offline to minimize the impact of dump analysis on
system performance.

DL/I dumps are taken in the event of a DL/I:

online task failure

online system failure

batch or MPS batch application failure
batch utility failure

where failure is an abnormal ending of a job or task.

The following table shows the type of dump that can be produced
for each type of failure.

Unform- Form- Problem

atted atted Determ,
Online task - X X
Online system - X X
Batch/MPS application - X X
Batch utility X X X

ONLINE FORMATTED TASK DUMP

Online formatted task dumps are produced by DLZFTDPO6. This pro-
gram dumps DL/I system control blocks, including:

system contents directory (SCD) and SCD extension
PST prefix table (PPST)
buffer pool prefix

subpool information table

DLZFTDPO0 also dumps DL/I task control blocks, including:

[

[

ACT entry for current program

non-empty buffers in subpool

PSB scheduled by task

PCBs, JCBs, SDBs, level tables, etc., of the scheduled PSB

Invoking An Online Formatted Task Dump

A formatted dump is automatically invoked for online task fail-
ures if the formatted task dump program, DLZFTDPO, is link edit-
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ed with the DL/I online nucleus. If DLZFTDPO is not part of the
DL/I nucleus, formatted dumps are not taken. DL/I does not pro-
vide a user interface to suppress online task dumps.

ONLINE FORMATTED SYSTEM DUMP

Online formatted system dumps are produced by DLZFSDPO0. This
program is sensitive to the DL/I environment it is used in. For
example, in addition to the standard DL/I control blocks, this
program dumps intersystem communication control blocks if
CICS/VS intersystem communication is being used by an online
DL/I system.

Invoking An Online Formatted System Dump

A formatted dump is automatically invoked for online system
failures if the formatted system dump program, DLZFSDPO, is in
the core image library and if no SYSDMP is in effect for tha
partition. If DLZFSDPO0 is not in the library, formatted system
dumps are not taken. DL/I does not provide a user interface to

suppress online system dumps.

BATCH AND MPS BATCH APPLICATION DUMPS

Formatted batch and MPS batch application dumps are produced by
DLZFSDPGO.

Invoking Batch and MPS Batch Application Dumps

BATCH UTILITY DUMPS

DL/I dumps for batch and MPS batch applications are requested
through bit settings in the UPSI byte:

Bit 5 =0 Storage dump on set exit (STXIT) abnormal termination
if STXIT active (that is, bit 7 = 0).

=1 No storage dump on set exit (STXIT) abnormal termi-
nation.

When using the UPSI byte for application dumps, the SYSDMP
option must not be invoked.

Note: STXIT linkage to DL/I for abnormal termination is aluways
active under MPS.

DL/I utilities that use DL/I (e.g., HD Reload and Data Base
Backout) produce formatted dumps. DL/I utilities that do not
use DL/I produce unformatted dumps.

PROBLEM DETERMINATION DUMPS

Problem determination dumps are selected through job control
statements (see VYSE/Advanced Functions System Control
Statements). The following job control statements tell DL/I to
take unformatted problem determination dumps.

/7 OPTION SYSDMP

This requests the system to write the output of any system dump
that might be caused by the next, or any subsequent, job or job
step in the particular partition to SYSDMP. If the system dump
ista DL/I dump, it will be written in problem determination for-
mat.

7/ OPTION SYSDMP
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This requests the system to write the output of any system dump
that might be caused by the next, or any subsequent, job step of
the current job. If the system dump is a DL/I dump, it will be
written in problem determination format.

PROCESSING DUMP OUTPUT

Unformatted and formatted dumps for batch and MPS batch applica-

tion programs can be printed on the line printer to which SYSLST

is assigned. These dumps can also be written onto magnetic tape

or disk and later printed using the VSE program, DOSYSDMP (refer
/Adva d Functions Service Aids).

Formatted dumps for online task and system failures are written
to the the CICS/VS dump data set, DFHDMPA or DFHDMPB. These
dumps can be printed using the CICS5/VS Dump Utility Program,

DFHDUP (see CICS/VS Installation and Operations Guide).

Problem determination dumps are uritten into the dump file(s) on

SYSDMP (refer to VYSE/Advanced Functions Service Aids).

oDuL DE FIC 0

Most DL/I modules can be identified in storage or in a storage

dump by information contained in the beginning of the module.

Modules that are formatted by the DLZID macro contain DL/I iden-

t;ficagign information in sixteen bytes near the beginning of .
e module.

This information makes it easier to tell if a module is back
level, has been modified to add a new function, has been modi-
fied after shipment, or has any PTF or APAR fixes included. Any
alterations of the fields could result in delays in solving
future problems.

The contents of these sixteen bytes are:

Offset Length
Dec(Hex) (Bytes) Meanin

0 0 8 Module name
8 8 3 Last module change
8 8 1 Version
9 9 1 Release

| 10 A 1 Modification level
11 B 1 PTF number
12 C 1 Base code indicator
13 D 3 Current DL/I level
13 D 1 Version
14 E % Release

15

Where:

Modification level

Module name: The one to eight character name assigned to the
module. This name is usually the same name that appears on the
microfiche for this module.

Last module change: The version and release level that was cur-
rent at the time this module was last changed by programming
development. This generally means that new function and/or APAR
fixes were included in this module. This is given in the form;
version, release, modification level. (For example: 160 for
Version 1, Release 6, Modification 0.}

PTF number: The latest PTF number that affects this module.

Ihis number is inserted by the change team when creating a PTF
ape.
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Base code indicator: This is a character constant of 'I' in all
modules as shipped by IBM on the PID tape. For all modules
assembled in the field, this character is 'U' to indicate that
the module was updated in some way after shipment. The purpose
of this is to alert anyone trouble shooting a problem to the
fact that this module was altered in some way.

current DL/I level: This is the version, release, and release
modification level that is current at the time this module was
prepared for shipment. This value is updated to the current
level of each release regardless if the module was changed or
not for this release.

CD ~ THE KEY TO LsI DUMP

The SCD is the key to a DL/I storage dump. It is located at the
beginning of the DL/I partition in batch. The first 96 bytes of
the SCD contain the copyright information, thus making it easy
to identify it. The SCD contains pointers to the major control
blocks and entry point addresses for the primary DL/I modules
(refer to Figure 1-10 on page 1-16). HNote that when the DL/I
system log function is inactive (UPSI bit 6 = 1), the entry
point to the data base logger contains the address of a branch
register (BR 14) instruction.

You can obtain the address of the SCD by issuing a GSCD (get
§CD) call. The format of the GSCD call in Assambler Language
is:

LA 1,GSCDPARM
CALL ASMTDLI
where:
GSCDPARM DC A(GSCD) FUNCTION CODE ADDRESS
PCBADDR gg ngg?-addr) PCB ADDRESS - NOT USED BUT MUST BE VAL
DC AL3(IOAREA) INPUT/0UTPUT AREA ADDRESS
GSCD DC CL4'GSCD! FUNCTION CODE
IOAREA DC cL8'? IRPUT/CUTPUT AREA

Upon return, the first four bytes in IOAREA contain the SCD
address plus 96 (X'60'). The second four bytes contain the
address of the partition specification table (PST).

The GSCD call may Be issued in a PL/I program by using the
stang?rd DL/1I call format with three parameters (excluding the
count):

1. 'GS5CD' as the function code,
2. a valid PCB, and
3. an I/0 area of at least eight bytes.

Although the GSCD call may be issued in COBOL, the addresses
returned in the I/0 area would be unusable in a COBCOL program.
In this case, it is recommended that an Assembler Language sub-
rggtine be used to issue the GSCD call and process the returned
addresses.

Note: The GSCD call is not supported by the High Level Program-
ming Interface (HLPI).

Normally, no status codes are returned with the GSCD call. The
only exception is when the call is issued by an online task
through intersystem communication support while the task is to a
PSB located on a remote system. In this case, a status code of
'AD' is returned in the PCB, indicating an invalid function code
was specified.
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ONLINE ASRA ABEND DEBUGGING

ASRA abends are caused by application oriented program checks
that are intercepted by CICS/VS to prevent bringing down the
network. When the CICS/VS program check handler gains control,
checks are made for the type of CICS/VS task in control wuhen the
program check occurred. If the task which abended was running
under other than a system TCA, the assumption is made that it is
a user task and the ASRA is the result. Since DL/I runs as an
extension of a user task, a program check anywhere in DL/I shows
up as an ASRA abend.

Some useful service aids are:

. CICS/VS trace
L CICS/VS formatted dump

The minimum documentation needs are:

CICS/VS supplied dump
Application program listing
SVA map

Extended trace

A problem analysis approach to online ASRA ABEND debugging is:

1. Interrogate the dump for the PSW and the register contents
at entry to abend. The PSW contains the exception code and
instruction address of the exception.

2. If the instruction address is within the application (user
task), proceed to step four. If the instruction address is
outside the application but within the CIC5/VS partition,
proceed to step eight. If the address is outside the parti-
tion, this usually indicates that the module causing the
problem is located in the SVA. Proceed to the next step for
SVA discussion.

3. If the instruction address is located within the SVA, obtain
a map of the SVA or a dump of the SVA. Locate the closest
module entry point that precedes the program check address.
Subtract the entry point address from the exception address
to obtain the displacement. At this point, the microfiche
listings of the module identified should be interrogated to
determine the instruction flow and control blocks involved
in the failure. Proceed to step ten.

4. The dump provided by CICS/VS contains a section which is the
application. Locate the failing instruction and
cross-reference to the assembly listing of the application.
Determine what the instruction flow and control blocks
involved were at the failure.

5. The failure could be due to user failure to follow specified
CICS/VS or DL/I coding conventions. Verify that all calls
and parameter lists, work areas, and CICS/VS facilities are
corgecz as per the application programmer guides for both
products.

6. Layout the CICS/VS trace entries for this task from the dump
and establish the sequences of scheduling, DL/I calls for
data, and termination. This can aid in determining if the
failure only occurs with a specific call sequence.

7. If it is determined that the exception was caused by bad
DL/1 pointers or control blocks, the control blocks format-
ted by the dump program may aid in verification of the diag-
nosis.

8. If the failing instruction address is within the CICS/VS

partition but not within the application, the program check
is most probably within a DL/I system module such as buffer
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handler, online nucleus module, or the retrieve module.
Determining which module the exception occcurred in may be
achieved by the following procedure:

. Using the CICS/VS dump, locate the SCD. Using the logic
manual or a listing of the SCD DSECT, locate the fields
which point to the DL/I system module's entry points.

. Locate the entry point closest to, and preceding, the
program check address. Using the SCD DSECT locate the
corresponding field. The comments indicate the name of
the module pointed to by this field (i.e., retrieve,
buffer handler, etc.).

. Now subtract the entry point address from the program
check address to obtain the displacement within the mod-
ule of the failing instruction.

9. Using the CICS/VS trace, establish the sequence of schedule,
data, and termination calls issued. What was the current
call at the time of the failure?

10. At this point the failing module and current call have been
determined. Make a RETAIN search at this time.

INTERPRETING A DUMP AFTER AN ABEND MESSAGE

Figure 3-1 on page 3-8 summarizes the ABEND messages and the
modules that originate the messages. Additional information
that can aid in determining the error that caused most of these
messages is located in "Additional Diagnostic Aids".

Note: 1If vou expect an abend, be sure that you have the correct
UPSI bit setting: bit 5 = 0, bit 7 = 0 (for batch).

The DL/I DOS/VYS Messagqes _and Codes manual 'explains the cause(s)
for the message and suggests action for correcting the message
condition. It should be referenced when any message is being
interrogated. If a message appears in Figure 3-1 on page 3-8
but not in the following "Additional Diagnostic Aids" section,

DLs/I DOS/VS Messages and Codes contains all the appropriate:

information and helps.
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Module

Message
Number

DLZCPY10
DLZDBHOO
DLZDDLEO
DLZDHDSO
DLZDLAOO
DLZDLDOO
DLZDLRBO
DLZDLRDO
DLZDLRFO
DLZDLRGO
DLZDXMTO
DLZGGSPO
DLZMABND*
DLZMPRH*
DLZMTERM*
DLZODP
DLZOLI00
DLZRDBL1
DLZQUEFO0
DLZRRC00
DLZURGLO

DLZURGUO

DLZ001!

®|® | DLZBNUCO

DLZ0021

DLZ0621

DLZ065!

DLZ0661

DLZ068!

DLZ0901 [

DLZ096! °

DLZ100! L

DLZ1291 (]

‘{oLz2601 L

DLZ2611 ° [

DLZ2621 L]

DLZ2631 L

DLZ2641 ®

DLZ2651 [ ]

DLZ2661 [ [

DLZ267I d

DLZ2681 [

DLZ3801

DLZ4761 [ J

DLZ772I [

DLZ796! [

DLZ7971 [

DLZ798I [ [

DLZ799! [ [

DLZ8001 [

DLZ801! (4 (4

DLZ8021

DLZ803!

DLZ804I

DLZ805! [

DLZ8061 [ [

DLZ8071

DLZ808!

DLZ809!

DLZ830! ] [ ]

DLZ831I

DLZ8321 [

DLZ8411|

DLZ844I

DLZ845I

DLZ8471

DLZ848I

DLZ8501

DLZ855!

DLZ8601

DLZ8611

DLZ8621

DLZ863I

DLZ8641

DLZ868I hd

DL2Z8691

DLZ8701 hd

*Labels within module DLZMP100.

Figure 3-1. Abend Message/Module Summary
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ADDITIONAL DIAGNOSTIC AIDS

DLZ002XI - DLZBNUCO

DLZ0961 - DLZMABND

DLZ100I - DLZMPRH

DLZ261I - DLZBNUCO,

This section identifies the DL/I abend messages which cause
storage dumps and contalns additional diagnostic 1nformatlon
that may be helpful in locating the problem.

If no abend message preceded the DLZ001I and DLZ002I messages,
the abend routine gets control from VSE system supervisor.

See the message descriptions for abend messages on the following
pages and in DL/I DOS/VS Messages And Codes for suggestions.

Any reference to the PST fields mentioned should be located in
the abend save area rather than in the PST itself.

The pseudo abend save area is the same as the PC save ares.
Pseudo abend means no system detected abend occurred, but DL/I
detected an error which caused the program to terminate. The
abend handling routine is the same for both types of abend,
"System Abends" and "DL/I Abends".

The register save areas (PSW followed by registers 0-15) are
immediately preceded in the dump of module DLZMPIOO by the
eye-catcher, 'AB SAVE' or 'PC SAVE'. The one-byte reason code
for AB STXIT entry is preceded by "AB REASON CODE"'.

It is possible for an addressing program check or a VSE invalid
address abend to occur when the batch partition tries to access
data in the online partition after the online partition termi-
nated and its address space was redefined (the addresses used by
batch are no longer valid). This condition cannot be detected
by DL/I. The following is a list of labels in DLZMPIOO at or
after which the online partition is accessed:

DLZMINIT: XWAIT1
' XECBCHK2
DLZMPRH: XWAITO
PRHERR3
ERRO

Termination of the online partition has no impact on the validi-
ty of any of any data moved into the batch partition because
after each access a check is issued to ensure that online is
still active.

The error is detected after label XWAITO0 because bit MPCERR in
the MPCFLAG in the partition table entry is on. The error flag
is set by DLZODPO01l (task termination) after label BPCLNUP on
abnormal termination of the BPC.

The message is issued at label PRHERRI.

A program check probably occcurred in either the BPC or a DL/I
action module. See "Online ASRA ABEND Debugging” for additional
information.

Note: A dump is produced when you receive a code of 02 with
g?is message. No dump is produced when you receive a code of
DLZODPO1

This message can be caused by several user generated errors:
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® Failing to code the lénguage parameter of the PSB which
causes DL/1 initialization failures such as insufficient
storage messages.

. In Assembler Language, the cause can usually be traced to
the user having set up a bad pointer in the call list. The
pointer should point to a valid DL/I call function (GN, GU,
ISRT, REPL, etc.) or to an area within the range of the
user's application for IOAREA and SSA, or the pointer to the
PCB may be invalid. If the list is invalid, the application
program may have incorrectly established addressing to the
field in error.

L In high level languages, a common error is that the user
does not link edit the DLZBPJRA (COBOL) or IBMPJRA (PL/I)
module correctly. The user either forgets to include it or
fails to add the entry statement.

The last fullword in the list may not have an X'80' in the
high-order byte if implicit length is used.

The validity of the parameters should be checked.

Incorrect control blocks may have been used.

The SSA should be checked for incorrect parameters.

The following is true for batch operations:

L If message DLZ001I is printed with this message (indicating
batch operation), register 3 points to the caller's save
area and register 1 in the caller's save area points to the
parameter list (see Figure 3-2).

. If message DLZ001I is not issued with this message (indicat-
ing online operation), register 8 points to the caller's

save area and register 1 in the caller's save area points to
the parameter list (see Figure 3-2).

(-> R1 USER'S PARAMETER LIST

T_> CALLER'S SAVE AREA

L— R3|8% (PSTSV1 IN ABEND SAVE AREA)

¥ R3 for batch operation,
R8 for online operation.

Figure 3-2. Finding the User's Parameter List

DLZ262I - DLZRRCO0O

Go to module DLZRRC00. Start at label GREATPRO and check the
pointers used. This routine detects the error.

The error is indicated in routine PROCSEC.
The pseudo abend save area is not loaded by DLZRRC00, but thae

DUMP macro is used after writing the message. The message writ-
er saves and reloads registers 14-12.
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DLZ263I - DLZRRCOO

DLZ264I - DLZRDBL1

DLZ265I - DLZRDBL1

The error is indicated in routine PROCSEC.

The pseudo abend save area is not loaded by DLZRRCO00, but the
DUMP macro is used after writing the message.

The message writer saves and reloads registers 14-12.

Locate the user's parameter list (see Figure 3-2 on page 3-10)
then locate the PCB address in the parameter list.

Locate the DMBs (sea Figure 3-3).

Ensure that the DMB and PSB are at compatible levels. (This can
be done by redoing an ACBGEN.)

Considaer an application control blocks utility error.

SCh

SCDDLIDM

DDIR

DDIRSYM
The DDIR contains one
antry for each DMB that
can be accessed under

DDIRADDR DL/I control.

DMB

Figura 3-3. Locating DMBs

Possible error conditions are:

Contradictions between application program and application
control blocks.

Erroneous control information in data bases.
Destroved DL/I control blocks or buffers.

Undetected program aerrors in DL/I.

Possible error conditions are:

Contradictions between application program and application
control blocks.

Erroneous control information in data bases.
Dastroyed DL/I control blocks or buffers.

Undetected program errors in DL/I.
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DLZ266I - DLZRRCOO,

DLZ2671I - DLZQUEFO

DLZ268I - DLZDDLEO

DLZ380I - DLZURGLO,

DLZOLIOO
Possible error conditions are:

L Contradictions between application program and application
control blocks.

. Erroneous control information in data bases.
. Destroved DL/I control blocks or buffers.

. Undetected program errors in DL/I.

Possible error conditions are:

. Contradictions between application program and application
control blocks.

. Erroneous control information in data bases.

4 Destroyed DL/I control blocks or buffers.

. Undetected program errors in DL/I.

. Back level SCD resulting in a call of the wrong module.

. Ergor in the calling routine resulting in the wrong function
code.

The error is detected below label CKPTRS.
The message is issued at label DELERR.
The contents of the registers in the pseudo abend save area are:

Address of PST.

Address of LSDB. .
Address of PSDB.

Address of JCB.

Entry point to DLZDDLEG.

Register 1
Register 4
Register 5
Register 6
Register 12

It is important to determine the reason for this condition
before continuing processing of the data base because continued
processing could result in more damage to the date base.

DLZURGUO

For HD Unload, the status code is checked after label CKRETCDE
and the message is issued at label NOSEGFND.

For HD Reload, the message is issued under two conditions:
. Nonblank status code on GU called for root at label CALLIT.

. Status code other than blank, GA, GB, or GK at GN call when
sequentially reading data base to determine the last segment
written at label GHNCALL.

Ensure that the correct unload tape is provided as input to the
restart.

For reload restart, ensure that the entered checkpoint number is
not beyond the last checkpoint processed in the previous reload
run.
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DLZ4761I - DLZDLAOO

DLZ7721 ~- DLZDXMTO

DLZ796I - DLZDLDOO

. DLZ797I - DLZDDLEO

The error is detected at label TESTPCBO in routine TESTPCB or in
routine VALIDCK3.

The message is issued at label ERRO or ERR22.

Ensure that the language specified in the PSB is the same as
that used in the application progranm.

Locate the PCB address list. Use the contents of register 1
when it was passed to the user on entry to the application pro-
gram. Get the PCB address(es) from the PCB address list.

Check the addresses in the list. X'80' should be in the
1eft;most byte of the last entry (this entry should not be
zero).

Locate the user's parameter list (see Figure 3-2 on page 3-10).
X'80"' should not be in the left most byte of the function
address. The pseudo abend save area is loaded.

Return is taken to caller.

The error is detected after label LKEY1C.
The message is issued at label LABND772.

Check the pointers and fields used in the routine starting with
label LGETKEY for correct relationship.

The pseudo abend save area is loaded by the LABEND routine.
Return is taken to the caller.

For batch processing refer to "DL/I Partition and Control Block
Relationship" in the / 0ssvs ic Manua Volume to find
the label fields listed above. For online processing refer to
"gL/I Online With CICS/VS"™ to find the label fields listed
above.

The error is detected at label:

DOUWNS ~ segment code not the one expected,
parent pointer in child does not
point to parent.

FNDPRPT - root segment not on root anchor
point chain, dependent segment not
on physical twin chain.

UPDPT - sagment code not the one expected.

The message is issued at label ABEND796.

Register 1 Address of PST.

Register 2 = Address of pseudo abend save area.
Register 5 = Address of DMBPSDB.
Register 8 = Address of segment.

Use the linkage registers in the pseudo abend save area to
locate the error detection point which indicates the exact error
condition. Check the buffer and control blocks involved to
determine the cause of the error.

The error is detected:
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. after labels

POSCOK
CONTING66
PIBYPSCC

. in routine UPPREFIX after labels

UPPREFIX
UPPRE2
UPPRE3
UPPRE%

The message is issued at label ABEND797.

The contents of the registers in the pseudo-abend save area are:
Address of PST.

Address of SDB.

Address of JCB.
Entry point of DLZDDLEO.

Register 1
Register ¢
Register 6
Register 12

If the segment coda from the segment just accessed does not
match the expected segment code in the SDB:

. Register 10 = address of the bad segment code if the error
is detected after labels CONTIN66 or PIBYPSCC or in routine
UPPREFIX.
or

. Register 14 = address of the bad segment code if the error
is detectad after label POSCOK.

If sequence errors are detected in routine UPPREFIX:

Address of sequence field in buffer area.

o Register 10
. Register 14 = Address of sequence field in user area.

It is important to stop processing the invalid data base until
the problem is found and fixed. Continued processing can result
in more damage to the data base.

DLZ798I - DLZDLRDO, DLZDLRGO

The error is detected in DLZDLRDO subroutine DLZRETKO at label
RETHTST or in DLZDLRGO subroutine DLZP0OSTO0 at label POSTABND.

To locate the segment which contains the invalid RBA:

. If the error is detected in subroutine DLZRETKO, the invalid
RBA is in the field SDBPOSN (X'34') pointed to by register
5. If the field SDBPOSC (X'30') is zero, the RBA is in the
prefix of the parent (the address of the SDB is in field
SDBTARG (X'21') and the address of the RBA of the parent is
in field SDBPOSC).

Note: If R5 points to the root segment, the bad RBA is in
the index for a HIDAM data base or the RAP for a HDAM data
basae. If SDBPOSC is not zero, the RBA is the physical twin
pointer in the current sagment (the address of the SDB is in
register 5).

. If thae error is detected in subroutine DLZPOSTO0, the invalid
RBA is in the field SDBPOSN (X'34') pointed to by register
5. If the field SDBPOSC (X'30') is zero, the RBA is in the
prefix of the parent (the address of the SDB is in field
SDBPARA (X'18') and the address of the RBA of the parent is
in field SDBPOSC).

Note: 1If R5 points to the root segment, the bad RBA is in
-the index for a HIDAM data base or the RAP for a HDAM data
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DLZ799I - DLZDLDOO,

base. If SDBPOSC is not zero, the RBA is the physical tuwin
pointer in the current segment (the address of the SDB is in
register 5).

The cause of the bad RBA can be one of many reasons. Some of
the more common causes are as follows:

. The usual error here is that the user has changed the DBD
and has added or deleted pointers without doing a
unload/reload.

. DL/I action modules caused an overlay of the prefix field.
Since there are many millions of combinations of physical
and logical data bases, there are many combinations of paths
through the DL/I modules, routines, and subroutines. 0Occa-
sionally one of these combhinations causes an incorrect exe-
cution of the logic which could result in bad data base
pointers.

J An unrecoverable system error (such as a power failure)
occurred, and the installation did not perform recovery pro-
cedures correctly. An example of this would be an online
system doing updates/additions to a data base when a system
failure condition occurred. The installation should perform
a data base back-out using the log tape. This removes the
effects of unfinished updates or additions.

. Multipartition concurrent access of a data base. The use of
two DL/I partitions to access/update a data base without
using MPS can cause prefix and control field problems. The
data base must be accessed from only one partition at a
time. The use of VSAM share option 3 or 4 is a major cause
of this message.

. The VSAM component may be at fault. A physical or logical
VSAM error may have been incorrectly handled by VSAM. Since
DL/I is simply a VSAM application program, care should be
taken that VSAM is performing correctly (i.e. passing status
information, correctly interpreting a data base condition).

U Failure to supply a GOBACK (COBOL) or RETURN (PL/I) state-
ment can cause this message to be issued.

The contents of the registers in the pseudo abend save area are:

R3 = Address of JCB.

Ré¢ = Address of level table.

R5 = Address of SDB.

R6 = Address of segment in DL/I buffer.

R7? = Address of PST.

R8 = Address of DSG.

R12 = Address of subroutine which detected the error.

Field JDBPRESF (X'3F') contains the code of the failing call.
Field JCBSTOR5 (X'54') contains the RBA of the segment in error.
It is important to stop processing of the invalid data base
until the problem is found and fixed. Continued processing can
result in more damage to the data base.

DLZCPY10

The error is detected in routine COMPRESS.

The message is issued at label ABEND799.

The pseudo abend save area is loaded by routine ABENDCOM.

R5 = Address of DMBPSDB.

R6 = New segment length.

R14 = Segment source address.

R15 = Segment destination address.
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Check DMBPSDB field DMBSGMX which contains the maximum length
against R6.

An error may exist in user's compression routine.

The maximum length in the DBD generation for this segment may be
too small.

DLZ800I - DLZDLRFO
The error is detected in routine COMPRTN.
The message is issued at label PSABND.
The pseudo abend save area is loaded by routine PSABND.
Return is taken to analyzer.
R8 = DMBSGMX maximum length.
R3 + X'6A' 2 bytes current length.
R3 + X'76' 6 bytes segment data address.

Check register 8 which contains the maximum length against
R3I+X'6A' which points to the current segment length.

An error may exist in user's compression routine.

The maximum length in the DBD generation for this segment may be
too small.

DLZ801I - DLZDLRBO, DLZDLRFO

This message identifies a data base related error. DL/I issues
sggﬁ)abend when an invalid RBA is detected (either DL/I or

A possible cause is the use of the processing option
PROCOPT=GO(P) with limited data base sharing.

The error is detected on return from buffer handler with R15 not
zero.

The message is issued in DLZDLRBO subroutine DLZBH at label
ISMINERA or in the DLZDLRFO0 subroutine DLZALTS at label XMINERA.

The RBA is usually contained within the segment prefix. The
segment prefix contains RBA values for the various pointers
which were defined in the DBD by the user. An invalid RBA is
one which points beyond the end of the "High Used" portion of
the data base.

DLZDLROG received a bad return code from a call to the buffer
handler.

Refer to the simplified flow of the two subroutines to get the
logic which decidas to abend (see Figure 3-4 on page 3-18 for
Srgxggggne DLZBH, or Figure 3-5 on page 3-19 for subroutine

The pseudo abend savae area is loaded by routine ISMINERA or
XMINERA.

The contents of the registers in the pseudo abend save area ara:

R2 = DBPCB (user's PCB).
| R3 = JCB prefix
R¢ = Level table address for segment.
R5 = SDB for segment attempting to access.
R7 = PST
R9 = RBA in error.
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R14 = points to the subroutine which detects the error.
Locate the PST fields in the pseudo abend save area:

PSTFNCTN - callers function to buffer handler.

PSTRTCDE - return code from buffer handler.

PSTBYTNM - contains the RBA that was passed to V5AM and caused
the incorrect return code. Bit 0 of byte 0 indicates
the following for HISAM:

Locate the VSAM RPL (see Figure 3-6 on page 3-20). Check for
fields RPLFDBK1 and RPLFDBK2.

Note: The fields are valid only if the files are not closed.
Use DL/I TRACE VSAMINTF.

Locate the SDB and LEVEL table entries for the segment
processed. The following labels contain:

Label Disp Func contents
SDBPOSP Xrac¢! gg %BA of previous twin, 0 if none

SDBPOSC X'30' HD RBA of current segment
HISAM RBA of current segment
HSAM Number of current LRECL

SDBPOSN X'34' HD RBA of next twin, 0 if none
HS Offset to segment in LRECL

LEVTTR X'04' HD RBA of the data '‘base position
satisfying the call.

LEVSEGOF X'02' HD 0, or if
HS Offset to the data base segment within
the LRECL satisfying the call.

Note: LEVTTR and LEVSEGOF should contain the position of the
previous call or the current call. SDBPOSP, SDBP0OSC and SDBPOSN
always reflect the newest (may be internal temporary) status
whegher or not the call is satisfied by the corresponding seg-
ment.

Locate the JCBTRACE field (trace of last seven calls) in the
JCB, see "JCB Trace" on page 2-15.

Locate the buffers. The following labels contain:

ahe Dis Func Contents

JCBSTORG X'50°' Main storage address of the last
segment obtained.

JCBSTORS X'54' HISAM RBA of the last LRECL requested.
HD RBA of the last segment requested.
HSAM RBA of the last record number
requested.

The most common user error causing this abend is that the user
changes his physical description of the data base (DMB gener-
ation) without reloading the data base.

Another cause for this abend could be that an unrecoverable sys-
tem failure occurred and the user failed to run the necessary
recovery utilities or ran an incorrect recovery. This incorrect
recovery could be due to log tapes missing or image copy not
correct.
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Figura 3-4. Simplified Return Code Checking for Subroutine DLZBH
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Figure 3-5. Simplified Return Code Checking for Subroutine DLZALTS

Chapter 3. Interpreting and Debugging Dumps 3-19



Figure 3-6.
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Locating ACBs and RPLs
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DLZ802I - DLZDLDOO

DLZ803I - DLZDLDOO

The cause of the bad RBA can be one of many reasons. Some of
the more common causes are as follows:

. The user changed the DBD between loads/reloads. The usual
error here is that the user added or deleted pointers from
his DBD without doing a load/reload.

. DL/I action modules caused an overlay of the prefix field.
Since there are many millions of combinations of physical
and logical data bases, there are many combinations of paths
through the DL/I modules, routines, and subroutines. OQOcca-
sionally one of these combinations causes an incorrect exe-
cution of the logic which could result in bad data base
pointers.

. An unrecoverable system error (such as a power failure)
occurred, and the installation did not perform recovery pro-
cedures correctly. An example of this would be an online
system doing updates/additions to a data base when a system
failure condition occurred. The installation should perfornm
a data base back-out using the log tape. This removes the
effects of unfinished updates or additions.

. Multipartition concurrent access of a data base. The use of
two DL/I partitions to access/update a data base without
using MPS can cause prefix and control field problems. The
data base must be accessed from only one partition at a
time. The use of VSAM share option 3 or 4 is a major cause
of this message.

L The VSAM component may be at fault. A physical or logical
VSAM error may have been incorrectly handled by VY5AM. Since
DL/1I is simply a VSAM application program, care should be
taken that VSAM is performing correctly (i.e. passing status
information, correctly interpreting a data base condition).

. Failure to supply a GOBACK (COBOL) or RETURN (PL/I) state-
ment can cause this message to be issued.

Use DL/1 Test Programs for reproducing the error. Use the DL/I
trace facility to trace the VSAM interface (VSAMINTF) and buffer
handler interface (BHINTF).

All necessary information can be found in these trace outputs.
Use LISTCAT to list the catalog entry for the cluster.

Check the RBA indicated as invalid against the high-used RBA in
the data component.

Find the segment whose pointer has the wrong RBA.

Print the part of the data base containing the error.

The error is detected at label REPVLS81 after return from
DLZDHDSO.

The message is issued at label ERR802.

The pseudo abend save area is loaded by routine ABENDCOM.

The error is detected after label:

NWDMB6A after a link to routine GETPTR.

TOLTPTR after a link to routine GETPTR.

TOLTPTR1 after a link to routine GETBYTE.

TOLPCTR1 when the counter in the prefix of the logical parent
was negative.
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The message is issued at label ABEND803.
The pseudo abend save area is loaded by routine ABENDC.

R1 PST address.
R5- Ad?ress DMBPSDB (segment description of segment just worked
on).

Use the contents of the registers in the pseudo abend save area,
to gind the point which detects the error, then check the fields
used.

DLZ804I - DLZDLDOO
The error is detected in routine:

FREEWKAS
NWDMB34C
| OPENDB

Tha message is issued at label ABEND804.
The pseudo abend save area is loaded by routine ABENDCOM.

Locate the buffer pool and buffers (see Figura 3-7). Verify
that all buffers (2 to 32 possible) in the subpool are full. If
not, or if only one data base is used, the error is probably in
the buffer handler. If more than one data base is used, the job
should be rerun with an additional subpool specified in the DL/I
parameter statement.

SCD

SCDBFPL
(NUMBER OF =——> SCDDBFA

SUBPOOLS)
[_ BFPL
>

DLZSBIF
BFPLNOW1 >
One for each
Subpool.
Contains the
BFPLPRAD Use Chain.
BFFR
>
BFFRADDR

>| DATA BUFFER

Figure 3-7. Locating the Buffer Pool and Buffars

3-22 DL/I DOS/VS Diagnostic Guide



DLZ806I - DLZDLD0O, DLZCPY10, DLZDHDSO

DLZ807I - DLZDLDOO

DLZ808I - DLZDLDOO

The error is detected on non-zero return codes in register 15 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>