IMS Technical Conference
October 23-26, 2000

Debugging IMS Transactions With
VisualAge Remote Debugger

E389

Thomas M. Soriano

TECHNICAL
CONFERENCE

RETURN TO INDEX




IMS Technical Conference October 23-26, 2000

Topics to be covered:

Overview

Setup

User Interface

© IBM Corporation, 1998



IMS Technical Conference

© IBM Corporation, 1998

Overview

October 23-26, 2000




October 23-26, 2000

IMS Technical Conference

Debug Tool in the IMS Environment
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Debug Tool and the LE Runtime Environment

APPLICATION

Cobol-PL/I-C-C++-JAVA

Language
Environment

: :

Operating Systems
and Subsystems
CICS DB2 IMS VM OS/390
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Remote Debugger Components

October 23-26, 2000

Debug Tool
for OS/390
l TCP/IP
VISUALAGE Familiy
NT/OS2 NT (TCP/IP ) NT ( TCP/IP) NT ( TCP/IP)
(APPC-TCP/IP) - o Eor
For JAVA PLI/I C/C++

COBOL
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Compilers Supported

4. 1BM COBOL for 0S/390

4 1BM COBOL for MVS

4 1IBM C/C ++ for MVS

4 1BM OS/390 C/C++

4 VisualAge for Java, Enterprise Edition for OS/390
4 1BM PL/I for MVS

4. 1BM VisualAge PLI/I for OS/390
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Other SubSystems Supported

4.CICS

A TSO

4 JES/BATCH

4. DB2 including DB2 Stored Procedures

A USS (Unix System Services formerly known as Open Edition)

4/ WEBSPHERE's DOMINO WEB SERVER
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Host Requirements

4.Debug Tool. It can be ordered as a feature of the following
compilers:

= |IBM COBOL for OS/390

= |BM COBOL for MVS

= |IBM C/C++ for MVS

= |IBM OS/390 C/C++

= |IBM PL/I for MVS

= |IBM VisualAge PL/I for OS/390

= VisualAge for Java, Enterprise Edition for OS/390

A TCPI/IP Version 3 Release 2 or Release 4 for MVS/ESA (5655-HAL)
(TCPI/IP Version 3 Release 3 is not recommended)

Buy once, Use many
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Workstation Requirements

4 IBM VisualAge COBOL Enterprise for OS/2 and Windows NT
Version 2.2 (6639-B92)

4 VisualAge for Java, Enterprise Edition for 0S/390

4 Microsoft Windows NT Version 4.0 (Service Pack 3 is
recommended) or

4. 0S/2 Version 4

A http://lwww.software.ibm.com/ad/c390/cmvsbeta.htm
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Setup

© IBM Corporation, 1998
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Setting up Debug Tool

CEEUOPT/CEEROPT

Setup Dependent Region
Preinit=xx

Build/Invoke Application Program: TEST option
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Debugging IMS/TM Applications

/. LE Run-time Options Modules
= CEEUOPT - Application defaults

= CEEROPT - Dependent region defaults
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Debugging IMS/TM Applications with CEEUOPT

4. CEEUOPT - Using CEEXOPT macro
/. Sets application defaults
4. Links with application

/. Concatenate LE and Debug Tool run-time library in
STEPLIB
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Debugging IMS/TM Applications with CEEUOPT

INPUT /
ouTPUT [€ IMS /T M
e DAT ABASE
DEPENDENT
REGION
APPLICATION
CEEUOFT
AN VISUALAGE
SESSION
DEBUG
PROGRAM
TOOL
ENGINE 2) SOURCE
TCPIP
osp
Y NT
IMS > APPLICATION
BATCH
CEEUOPT PROGRAM
SOURCE
¢ TSO
B Session
DATABASE
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LE Run-time option module - CEEUOPT

CEEUOPT CSECT NATLANG=(ENU),
CEEUOPT RMODE ANY “8&‘311?#3&3#(« 4K, BELOW,KEEP)
CEEUOPT RMODE ANY AK, i ,

NOTEST=(ALL,* PROMPT,INSPPREF),
NOUSRHDLR=("),
OCSTATUS=(ON),

CEEXOPT ABPERC=(NONE),
ABTERMENC=(RETCODE),
AIXBLD=(OFF),

= PC=(OFF),
ALL31=(OFF), -
ANYHE,&P=(1)6K,8K,ANYWHERE,FREE), E'alg&il((glgFt)lNT—(ZO),
BELOWHEAP=(8K,4K,FREE), PROFILE=(OFF.")
CBLOPTS=(ON), PRTONIT—) "
CBLPSHPOP=(ON), PUNUNIT=(7),
CBLQDA=(OFF), RDRUNIT=(5)

CHECK=(ON),
COUNTRY=(US),
DEBUG=(OFF),
DEPTHCONDLMT=(10),

RECPAD=(OFF),
RPTOPTS=(OFF),
RPTSTG=(OFF),

RTEREUS=(OFF),

ENVAR=("), -
ERRCOUNT=(0), gl-:-\;'f\?Rg):I(:g)ﬁF)
ERRUNIT=(6), ;

STACK=(128K,128K,BELOW,KEEP),
STORAGE=(NONE,NONE,NONE,8K),
TERMTHDACT=(TRACE),
THREADHEAP=(4K,4K, ANYWHERE,KEEP),
TRACE=(OFF,4K,DUMP,LE=0),
TRAP=(ON,SPIE),

UPSI=(00000000}),

VCTRSAVE=(OFF),

FILEHIST=(ON),

HEAP=(32K,32K, ANYWHERE,KEEP,8K,4K),
HEAPCHK=(OFF,1,0),
HEAPPOOLS=(OFF,8,10,32,10,128,10,256,10,1024,10,2048,
10),

INFOMSGFILTER=(OFF,,,,),

INQPCOPN=(ON),

INTERRUPT=(OFF),

Pl el R R P R B R B R B R T B B B B P B B P P P

= VERSION=("),
LIBRARY=(SYSCEE), =
| LIBSTACK=(4K,4K,FREE), ENI:))(UFLOW (AUTO)

MSGFILE=(SYSOUT,FBA,121,0),
MSGQ=(15),

DXDIDEDI DD DD D DD DD DD DD DI DD XD XX X X X

Sample Invocation of CEEXOPT within the CEEUOPT Source Program

© IBM Corporation, 1998
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LE Run-time option "TEST" parameter

TEST=(,*,,VADTCPIP&&1.2.3.4:8000)

e 1.2.3.4 is the target IP address for the Remote
Debugger session.

e 8000 is the port number. Your port number has to
match the port number used when you start the
Remote Debugger Daemon. The default is 8000.
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LE Run-time option module - CEEUOPT

CEEUOPT CSECT NATLANG=(ENU),
CEEUOPT RMODE ANY “8&‘311?#3&3#(« 4K,BELOW,KEEP)
CEEUOPT RMODE ANY AK, i ,

TEST=(ALL,*,,VADTCPIP&9.1.2 :*),
NOUSRHDLR=("),
OCSTATUS=(ON),

CEEXOPT ABPERC=(NONE),
ABTERMENC=(RETCODE),
AIXBLD=(OFF),

= PC=(OFF),
ALL31=(OFF), -
ANYHE,&P=(1)6K,8K,ANYWHERE,FREE), Egg&i’((glgFt)lNT—(ZO),
BELOWHEAP=(8K,4K,FREE), PROFILE=(OFF.")
CBLOPTS=(ON), PRTONIT—) "
CBLPSHPOP=(ON), PUNUNIT=(7),
CBLQDA=(OFF), RDRUNIT=(5)

CHECK=(ON),
COUNTRY=(US),
DEBUG=(OFF),
DEPTHCONDLMT=(10),

RECPAD=(OFF),
RPTOPTS=(OFF),
RPTSTG=(OFF),

RTEREUS=(OFF),

ENVAR=("), -
ERRCOUNT=(0), ngl\;l'\?RE)ZI(:g)ﬁF)
ERRUNIT=(6), ;

STACK=(128K,128K,BELOW,KEEP),
STORAGE=(NONE,NONE,NONE,8K),
TERMTHDACT=(TRACE),
THREADHEAP=(4K,4K ANYWHERE,KEEP),
TRACE=(OFF,4K,DUMP,LE=0),
TRAP=(ON,SPIE),

UPSI=(00000000),

VCTRSAVE=(OFF),

FILEHIST=(ON),

HEAP=(32K,32K, ANYWHERE,KEEP,8K,4K),
HEAPCHK=(OFF,1,0),
HEAPPOOLS=(OFF,8,10,32,10,128,10,256,10,1024,10,2048,
10),

INFOMSGFILTER=(OFF,,,,),

INQPCOPN=(ON),

INTERRUPT=(OFF),

PR e R R R P B B T B R B B R B B P P B P B P P P

= VERSION=("),
LIBRARY=(SYSCEE), =
| LIBSTACK=(4K,4K,FREE), ENI:))(UFLOW (AUTO)

MSGFILE=(SYSOUT,FBA,121,0),
MSGQ=(15),

DXDIDEDI DD DD D DD DD DD DD DI DD XD XX X X X

Sample Invocation of CEEXOPT within the CEEUOPT Source Program

© IBM Corporation, 1998
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Links with Application

/ILKED EXEC PGM=IEWL,COND=(8,LE,COBOL?2),

I PARM="LIST XREF,LET,RENT,MAP'
//ISYSLIB DD DSN=SYS1.MACLIB,DISP=SHR
I DD DSN=CEE.SCEERUN,DISP=SHR
I DD DSN=CEE.SCEELKED,DISP=SHR
I DD DSN=USER.TESTLIB,DISP=SHR

/I* IMS RESLIB
/[RESLIB DD DSN=IMSBLD.I61RTS25.CRESLIB,DISP=SHR
I
/ISYSLMOD DD DSN=USER.RESLIB DISP=SHR
/ISYSUT1 DD UNIT=SYSDA,DCB=BLKSIZE=1024,
Il SPACE=(1024,(200,20))
I
/ISYSPRINT DD SYSOUT=*
I
/ISYSLIN DD *
INCLUDE SYSLIB(IAPMDI26)
INCLUDE SYSLIB(CEEUOPT)
INCLUDE RESLIB(DFSLI000)
ENTRY DLITCBL
NAME IAPMDI26(R)
/*

Sample Linkedit JCL for IMS transaction IAPMDI26

© IBM Corporation, 1998

October 23-26, 2000




IMS Technical Conference

IMS Dependent Region Setup

October 23-26, 2000

e Concatenate LE and Debug Tool run-time library in
STEPLIB

» CEE.SCEERUN <=LE
- EQAW.SEQAMOD <= Debug Tool

I
1
1
I
I
I
I
I

1
I

/IMPP1  PROC RGN=1000K,

VCAT=VCATQAV,
RESLIB="IMSBLD.I61RTS25.CRESLIB',
C1=001,C2=002,C3=003,C4=004,
OPT=W,OVLA=0,SPIE=0,VALCK=0,TLIM=00,PCB=040,
PRLD=,STIMER=0,SOD=,DBLDL=,
NBA=05,0BA=05,IMSID=,
AGN=,VSFX=VFREE=,SSM=,
PREINIT=,ALTID=WFI|=,APARM=,LOCKMAX=

//ISTEPLIB DD DSN=USER.RESLIB,DISP=SHR

DD DSN=CEE.SCEERUN,DISP=SHR <= LE run-time
DD DSN=EQAW.SEQAMOD,DISP=SHR <= Debug Tool run-time

© IBM Corporation, 1998
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Debugging IMS/TM Applications with CEEROPT

A CEEROPT - Stand-alone load module

A Using CEEXOPT macro
= Must specified either overrideable (OVR) or nonoverrideable (NONOVR)

A New with OS/390 Language Environment V2R7

4 Establishes region-wide defaults to a IMS dependent region
A LE Library Routine Retention (LRR) must be in effect

/. Resides in dependent region STEPLIB

4 Concatenate LE and Debug Tool run-time library in STEPLIB
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Debugging IMS/TM Applications with CEEROPT

INPUT/
ouTPUT [€ IMS/TM
A DATABASE
Y
DEPENDENT LIBRARY
REGION ROUT INE
CEEROPT RETENTION
APPLICATION
A VISUAIAGE
SESSION

> besus
PROGRAM
TOooL <z> SOURCE

ENGINE

TCPIP

0s/2
NT

PROGRAM
SOURCE

TSO
Session
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LE Run-time option module - CEEROPT

CEEROPT CSECT

CEEROPT AMODE ANY

CEEROPT RMODE ANY

CEEXOPT ABPERC=((NONE),OVR),

ABTERMENC=((RETCODE),OVR),
AIXBLD=((OFF),0VR),
ALL31=((OFF),0VR),
ANYHEAP=((16K,8K ANYWHERE,FREE),OVR),
BELOWHEAP=((8K,4K,FREE),OVR),
CBLOPTS=((ON),OVR),
CBLPSHPOP=((ON),OVR),
CBLQDA=((OFF),0VR),
CHECK=((ON),0OVR),
COUNTRY=((US),0OVR),
DEBUG=((OFF),0OVR),
DEPTHCONDLMT=((10),0VR),
ENVAR=(("),OVR),
ERRCOUNT=((0),0VR),
ERRUNIT=((8),0VR),
FILEHIST=((ON),0OVR),
HEAP=((32K,32K, ANYWHERE,KEEP,8K,4K),OVR),
HEAPCHK=((OFF,1,0),0VR),
HEAPPOOLS=((OFF,8,10,32,10,128,10,256,10,1024,10,2048,
10),0VR),
INFOMSGFILTER=((OFF,,,,),OVR),
INQPCOPN=((ON),OVR),
INTERRUPT=((OFF),OVR),
LIBRARY=((SYSCEE),OVR),
LIBSTACK=((4K,4K,FREE),OVR),
MSGFILE=((SYSOUT,FBA,121,0),0VR),
MSGQ=((15),0VR),

HXXXXXXXXXXXXXXXXXXXXXXXXXXX

Sample Invocation of CEEXOPT within the CEEROPT Source Program

© IBM Corporation, 1998

NATLANG=((ENU),OVR),
NOAUTOTASK=(OVR),
NONONIPTSTACK=((4K,4K,BELOW,KEEP),OVR),
NOTEST=((ALL,*,PROMPT,INSPPREF),0OVR),
NOUSRHDLR=((),0VR),
OCSTATUS=((ON),0VR),

PC=((OFF),OVR),

PLITASKCOUNT=((20),0VR),
POSIX=((OFF),0VR),

PROFILE=((OFF,"),0VR),

PRTUNIT=((6),0VR),

PUNUNIT=((7),0VR),

RDRUNIT=((5),0VR),

RECPAD=((OFF),0VR),

RPTOPTS=((OFF),OVR),

RPTSTG=((OFF),OVR),

RTEREUS=((OFF),0OVR),

RTLS=((OFF),0VR),

SIMVRD=((OFF),0OVR),
STACK=((128K, 128K, BELOW,KEEP),0VR),
STORAGE=((NONE,NONE,NONE,8K),0OVR),
TERMTHDACT=((TRACE),OVR),
THREADHEAP=((4K,4K, ANYWHERE, KEEP),OVR),
TRACE=((OFF 4K, DUMP,LE=0),0VR),
TRAP=((ON,SPIE),OVR),
UPSI=((00000000),0VR),
VCTRSAVE=((OFF),0VR),

VERSION=(("),0VR),

XUFLOW=((AUTO),OVR)

END

HKXXXXXXXXHXXXXXXXXXXXXXXXXXXX
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LE Run-time option "TEST" parameter

TEST=((,*,,VADTCPIP&&1.2.3.4:*),NONOVR)

e 1.2.3.4 Is the target IP address for the Remote
Debugger session.

e Notice a * instead of a port number. You can use
a * to indicate to use the default port number. The
default port number is 8000.
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IMS Dependent Region Setup

October 23-26, 2000

Initialize LE Library Routine Retention (LRR)

e PREINIT=DT

© IBM Corporation, 1998

/IMPP1 PROC RGN=1000K,

I
1
1
1
1
1
I
I

VCAT=VCATQAV,
RESLIB="IMSBLD.I61RTS25.CRESLIB',
C1=001,C2=002,C3=003,C4=004,
OPT=W,OVLA=0,SPIE=0,VALCK=0,TLIM=00,PCB=040,
PRLD=,STIMER=0,SOD=,DBLDL-=,
NBA=05,0BA=05,IMSID=,
AGN=VSFX=VFREE=,SSM=,
PREINIT=DT,ALTID=WFI=,APARM=,LOCKMAX=

/ISTEPLIB DD DSN=USER.RESLIB,DISP=SHR

1
1

DD DSN=CEE.SCEERUN,DISP=SHR
DD DSN=EQAW.SEQAMOD
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IMS Dependent Region Setup

Included CEELRRIN in the DFSINTDT member

PREINIT=DT

EDIT IMS.PROCLIB(DFSINTDT) - 01.00 Columns 00001 00072
Command ===> Scroll ===> PAGE

© IBM Corporation, 1998
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IMS Dependent Region Setup

e Concatenate LE and Debug Tool run-time library in
STEPLIB

» CEE.SCEERUN <= LE Run-time
» EQAW.SEQAMOD <= Debug Tool Run-time

/IMPP1  PROC RGN=1000K,
I VCAT=VCATQAV,

I RESLIB="IMSBLD.I61RTS25.CRESLIB',

I C1=001,C2=002,C3=003,C4=004,

I OPT=W,OVLA=0,SPIE=0,VALCK=0,TLIM=00,PCB=040,

I PRLD=,STIMER=0,SOD=,DBLDL-=,

I NBA=05,0BA=05,IMSID=,

1 AGN=,VSFX=VFREE=,SSM=,

I PREINIT=DT,ALTID=,WFI=,APARM=,LOCKMAX=
/ISTEPLIB DD DSN=USER.RESLIB,DISP=SHR <= CEEROPT
I DD DSN=CEE.SCEERUN,DISP=SHR <= LE run-time

I DD DSN=EQAW.SEQAMOD,DISP=SHR <= Debug Tool run-time

© IBM Corporation, 1998
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Build/Invoke Application Program

/. Programs that are to be debugged must be compiled with the TEST
compile option.

4. The Program's source (C/C++/HPJava ) or the Program's listing
(COBOL) must be accessible to Debug Tool.

4. Specify TEST runtime option. The TEST runtime option is used to
invoke Debug Tool at runtime. The TEST runtime option and
suboptions are used to indicate under which conditions the
debugger gets control.

[ICOMPILE EXEC PGM=IGYCRCTL,REGION=2048K,
PARM="TEST(ALL,SYM),SOURCE'

TEST(ALL,SYM) Compiled-in hooks
TEST(NONE,SYM) Dynamic Debug
TEST(NONE,SYM,SEPERATE) Sidefile
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User Interface

© IBM Corporation, 1998
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IMS Technical Conference October 23-26, 2000

Contacts and more information

http://Iwww.s390.ibm.com/dt
CODE/370 CFORUM on TALKLINK

Debug Tool User's Guide and Reference
(SC09-2137)
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