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This is the tutorial for IBM Debug Tool for z/OS®, one of the IBM zSeries® problem
determination tools.
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Debug Tool tutorial

Using Debug Tool's graphical user interface
e Starting the debugger
e Debug perspective views and navigation

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session

W e |Loading program debug files
» Loading sysdebug, listings, dwarf, and source files

» Loading LANGX files
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In this section, you will see how the debugger uses debug files, and how you can specify
debug files for your programs.

DTv12s20GUILoadingProgramDebugFiles.ppt Page 2 of 20



Providing program information for the debugger

= Debug Tool reads a debug file for a program to display information
about that program

® The type of file needed depends on the compiler
e A SYSDEBUG file
= Used with Enterprise COBOL and Enterprise PL/I
= The compiler creates it when a TEST(...,SEP) compiler option is specified
A LANGX file
= Used with assembler, OS/VS COBOL, and COBOL Il compiled with NOTEST

= |tis produced by a utility program (EQALANGX) that runs after a compile or
assembly

e A compiler listing
= Used with older PL/I compilers, and COBOL Il compiled with TEST
A dwarf or .mdbg file
= Used with XL C/C++ when certain compiler options are specified
e The program source file
= Used with XL C/C++, and older versions of Enterprise PL/I

3 ‘ IBM Debug Tool for z/OS tutorial I © 2012 IBM Corporation

The debugger reads a debug file for each program, and uses it to show you program
source statements and variables. The type of file it uses depends on the compiler.
Different compilers produce different kinds of debug files.

Sysdebug files are used with programs compiled with the Enterprise COBOL and
Enterprise PL/I compilers.

LANGX files are used with assembler programs, and programs compiled with the OS/VS
COBOL compiler, and can optionally be used with programs compiled with the VS COBOL
Il compiler.

The debugger can read compiler listings with programs compiled with older PL/I
compilers, and optionally with VS COBOL Il programs.

A dwarf or .mdbg file can be used with programs compiled with the XL C/C++ compiler,
and the actual program source file itself can optionally be used with XL C/C++ programs
and programs compiled with older versions of Enterprise PL/I.

Compile processes should be updated so that the appropriate file is generated
automatically when you compile or assemble a program.

DTv12s20GUILoadingProgramDebugFiles.ppt Page 3 of 20



The debugger can automatically locate the file
for some compilers

= Enterprise COBOL and Enterprise PL/I compilers embed the name of
the SYSDEBUG file in the load module

e The debugger can automatically load it if it exists

Load Library

SYSDEBUG Library

member
SAM1

Load Module SAM1

| ‘library(SAM1)’ |-

-IPT- BROWSE DNETB?d.N.LOHD[SHMl] Line 00000007 Col 06288
Command ===> Scroll ===> CSR

0...8DEBUGINF........... Moo ...DNETO74.ADLAB.SYSDEBUG(SAM1) ... D........
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Enterprise COBOL and Enterprise PL/I compilers can embed the name of the sysdebug
file directly in the load module. If you browse a load module generated with one of these
compilers, you will be able to see the name of the sysdebug file in the module. This is a
helpful feature, because the debugger can automatically find the file when the debugger
starts or when a new program is entered.

However, if the debug file has been moved or renamed, the debugger will not be able to
find it automatically. There are several ways for you to specify the new name of the file.
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How the debugger locates debug files

® The debugger searches for debug files in this order:
(For COBOL, PL/I, assembler, and C/C++ other than .mdbg files)

e For Enterprise COBOL and Enterprise PL/l programs, it will attempt to
load the sysdebug file name that is embedded in the load module

e Then, if these commands were entered, the files and libraries that they
specify are searched:
= SET SOURCE ...
= SET DEFAULT LISTINGS ...

e Then, if an EQADEBUG DD statement was coded in the JCL, the libraries
in it's concatenation are searched

® |f a matching file is not found automatically, you can enter a command
to specify the correct file or library

® For LANGX files, also specify an LDD command to load the file
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When the debugger starts, or when it detects that a new program has been entered, it
can attempt to automatically load the file containing the needed source information.

For Enterprise COBOL and Enterprise PL/I programs, it attempts to load the sysdebug
file based on the name embedded in the load module. If the file is found, the debugger
performs a check to validate that the timestamp in the sysdebug file matches the
timestamp of the module. If it matches, the file is used.

If a match is not found, the debugger looks other places. The user can specify a "SET
SOURCE ..." debug engine setting to specify the name of the debug file for the program.
If a"SET SOURCE" setting has been specified for the program, the debugger opens the
specified file and validates the timestamp.

If a match is still not found, the debugger checks for a "SET DEFAULT LISTINGS"
setting. This setting provides a list of libraries to be searched. Each library in the list is
searched for a member with a matching name and timestamp.

Finally, the debugger checks to see if an EQADEBUG DD statement exists, which is
another way to specify a list of libraries to be searched. These libraries are all checked for
a matching member name and timestamp.

Only after exhausting all of these possibilities will the debugger display a message
indicating that source information could not be found. If that happens, you can then enter
commands to specify a file or libraries to search for the correct file. In many cases, the
debugger will then find and load the file automatically. For LANGX files, an "LDD"
command must also be specified to load the file.
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" = Loading sysdebug, listings, dwarf, and source files

Debug Tool tutorial

Using Debug Tool's graphical user interface
e Starting the debugger
e Debug perspective views and navigation

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session

e | oading program debug files

» L oading LANGXfiles

6 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

Next, you will see how to load a sysdebug file, a compiler listing, a dwarf file, or a program

source file.
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Example of loading
sysdebug, listings, dwarf, and source files

= Use these examples for programs compiled with:
e Enterprise COBOL
e Enterprise PL/I
e COBOL Il (compiled with a TEST compiler option)
e PL/I for MVS and VM
e OS PL/
e XL C/C++ (when not using a .mdbg file)
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The following examples can be used for programs that load sysdebug files, listings, dwarf
files, and source files. These include programs compiled with Enterprise COBOL,
Enterprise PLI, XL C/C++, and others.
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A program was entered,
but no debug file was found

&/ IBM CICS Explorer
Explorer Edit Run Window Help
it E
?,‘g: Debug s IS W B B & - ¥ = O)|td= Variables | % Breakpoints'.E:Monitc\'s
= 4" SAMI [Incoming Remote Debug Session]
= o Platform: zOS 320X Connection: 9.30.128.24:12723
. =0 Thread:1 (Runnable )
- = GAM1 : 01
w| Process: 328254224 Program: SAM1

@ CUST-ID = Deferred

A message is
dis d

(T ADTOOLS.ADLAB.SYSDERIG(SAMTY 07

: = 5[ outiin
| CRRDG3011E Source file ADTOOLS.ADLAB.SYSDEBUG({5AML) was not found. An outlin
Edit Source Lookup Fath...
Change Text File... The Sou'rce
window is em
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In this example, the debugger started, but it did not find a debug file for the program. The

source window is empty, and a message indicates that the source file was not found. Two
buttons are displayed: “edit source lookup path” which can be selected to specify a list of

libraries, and “Change Text File” which lets you specify the debug file name.
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Change Text File (Method 1)

€ 1BM CICS Explorer

Explorer Edit Run Window Help
35~ 03

‘f‘s‘a Debug S R 1)
| = 4 SAM1 [Incoming Remate Debug Session]
= o Flatform: zOS 390X Connection: 9.30.128.24:12723
| = of Thread:1 (Runnable )
- = [GAML 01
» Process: 328254224 Program: SAM1

=
L

Ll

| -® cusT- = Deferred

v E.i§M= Variables | 9 Breakpoints | & Monitors

not

Eryuct

rmanent

(2 Change Text File &

The source for the following program could not be found:

(Tl ADTOOLS. ADLAB.SYSDEBUG(SAMI) =

CRRDG3011E Source file ADTOOLS.ADLAB.SYSDEBUG{SAML) was n

Edit Source Lookup Fath...

Change Texti§jle...

SAM1
name of the overriding 1

ADTOOLS.ADLAB.SYSDEBUG(SAMML) [v)gmwse...]

—

@ Cancel
@

lick
IBM Debug Tool for z/OS tutorial

Click “Change
text file"

9

( Enter in the correct
file. This mapping is

|[An outiin:
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The “Change Text File” button is clicked. In the pop-up, enter the name of the correct

debug file for the program, and click “OK”.
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The debug file was loaded from the indicated location

€ 1BM CICS Explorer
Explorer Edit Run Window Help

1 S
| % Debug £1 - (ke (I v S 4 = ¥ T O |[t= Variables | % Breakpoints | & Mor
| = 4" SAM1 [Incoming Remote Debug Session] 7B 7 - - 7 7
=1 Platform: zOS 390X Connection: 9.30.128.24:12723 | ® CUST-ID = Deferred
i =g Thread:1 (Runnable )

- = SAML : 01
w.| Process: 328254224 Program: SAML

| ADTOOLS.ADLAB.SYSDEBUG{SAMML) 5

(]
Line 1 Column 1 Insert Browse An ot
8 T > % = =
- i ’ Pe
2 * PROGRAM: SAMI [
3 Sample program for the ENTERPRISE COBOL Compiler
&
o
12
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The debugger loads and validates the time stamp of the debug file. If it is correct, the
program source is displayed. You can use this method to load the debug file for each
program you want to debug.
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SET DEF LISTING (Method 2)

%5 Debug & i3

[ SN gvx 7 7 O ||69= variables | ®s Breakpoints | EF Monitors| 51 Modules
= 4 SAM1 [Incoming Remote Debug Session]
= &2 Platform: zOS 390X Connection: 9.30.128.24:1123 ® & SAMI1
i=-¢® Thread:1 (Runnable )

= SAML: 01
» Process: 328254224 Program: SAM1

| ] ADTOOLS.ADLAB.SYSDEBUG(SAML) = 0/ 5= outline

CRRDG3011E Source file ADTOOLS.ADLAB.SYSDEBUG(SAM1) was not found. An outline is not available.

Edit Source Lookup Path...
Change Text File...

[, Debug Gansala. Bl Memone B4 OTCN Profilas B E R R
zom2as2| Enter the “SET DEF LISTING” + vents is not available. Debugging of non-LE ? ’(
location of the source information A
5 e
4] . )2 —
Debug Engine Comiand: | set def listing ADTOOLS.ADLAB.SYDEBUG
Enter
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Another way to specify the locations of debug files is with a "SET DEFAULT LISTINGS
..." command specifying one or more libraries. In this example, a sysdebug library is

specified. Enter only the name of the library or PDS, not the member name. The debugger
will automatically look for a matching member name.
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The debug file was loaded from the indicated location

B

= & SAMI [Incoming Remote Debug Session]
=-if? Platform: zOS 390X Connection: 9.30.128,

= o Thread:1 (Runnable ) The source was |Oaded 5] SAML
= SAM1: 01 X k .
o5 Process: 328254224 Program: S5 from the indicated location

[5l ADTOOLS.ADLAB.SYDEBUG(SAMI) &2 = 0 |[ 5= outline 52 ™

o2 Insert Browse An outline is not available.

COBGL

+ S 5 The source code is
2 4 e now available

| A pebug Console 5 (i Memor}}i%; DTCH Profiles

| %% Debug 2 i 3 -2 RS & - 7 T O |[= Variables | ® Breakpoints | & Monitors | & Modules

Ao MX %R

{EQRZ45BI SVC Screening is disabled by EQROPTS. Handling of non-LE events is not available. Debugging of non-LE 1T set
- DTOOLS . ADLAS . SYDEBUG 18 et

19 set

20 set

21 set
<] I 2l (=l
Debug Engine Command:
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When the SET DEFAULT LISTINGS command is entered, the debugger searches the
library and loads a matching debug file. Notice that program source code is displayed in

the source window now.

"SET DEFAULT LISTINGS ..." is a good way to specify the location of debug files. A
single library, or list of libraries can be specified. The setting remains in effect, so when
each subprogram is entered, the same libraries will be searched again to find the right file.

So this setting automates the search.
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Debug Tool tutorial

Using Debug Tool's graphical user interface
e Starting the debugger
e Debug perspective views and navigation

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session

e | oading program debug files
= | pading sysdebug, listings, dwarf, and source files

" » Loading LANGX files
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Next, you will see how to load a LANGX file.
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Example of loading LANGX debug files

= Use this example to load LANGX debug files

= LANGKX files are used for programs compiled with:
e Assembler
e VS COBOL Il (compiled with the NOTEST compiler option)
e OS/VS COBOL
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LANGX files are used with programs compiled with Assembler, VS COBOL II, and OS/VS
COBOL.
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A program was entered,
but no Langx file was found

€3 1BM CICS Explorer

Explorer Edit Run Window Help
el s 0
(45 Debug 5% - 0 (1
= £ SAMII [Incoming Remote Debug Session]
=0 Thread:1 (Runnable )

- = No stack information available
.| Process: 328254224 Program: SAMIIL

= 12 Platform: z0OS 390X  Connection: 9.30.128.24:12737

Browse
7

(T samm 52
Line 1 Column 1 Insert
———————— 1 2
.‘ 0 00007540 47FD EO7O
4 00007544 23E2
& 00007546 CiD4
g 00007548 od-Tod:]
4 0000754A F140 4040 C3F2
10 00007550 40F1 4BF4
14 00007554 4BFO 40F1
18 00007558 FD&1 FOF1 61F0
1E 00007535E F940 FOF8 4BFS
24 00007564 F84B F3F3 0000
2A 00007584 7594
C 0000758C E4E8
2E 0O000756E 3c4ac

5. 12, BYSy
FR14,FRZ

H -2 2ES & = 7 = O |[t9= variables | @ Breakpoints & Monitors

= G %= outl

An ouili

241(7,R15),496 (R6), 1
248 (5,R15), 3061 (1,R4)
1011(5,R15),0(12)

The source view shows
64(5,R4),1010(1,R12) g
RIS, 5060 (RL,R4) machine code
R15,241(,R4)

15 ‘
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In this example an Assembler program is being debugged, the debug session launched,
but the source view is not displaying program source code. Instead, it may display

disassembled machine code.

DTv12s20GUILoadingProgramDebugFiles.ppt

Page 15 of 20



Use a SET DEFAULT LISTINGS ... command
to specify LANGX file libraries

IEl SAMIL 2
Line 1 Column 1 Insert Browse
[ 1 - 2 4 : & 7
| 0 08087540 47F0 FO70 BC 15,112 (,RL5) \A!

4 00007544 23E2 L FR14,FR2 Gl
& 00007546 CiDg
& 00007548 caco
L 0000754R F140 4040 C3F2 MV 64 (5,R4),1010(1,R12)

10 00007550 40F1 4BF4 S5TH R15,3060 (R1,R4

14 00007554 4BF0 40F1 5H R15,241(,R4

18  0ODOOTS5E FO&1 FOF1 61F0 SRP 241 (7,R15),4%36(RE),1

1E O0000TSSE F240 FOFE 4BFS CP 248 (5,R15),3061(1,R4)

24 00007564 F84B F3F3 0000 ZAP 1011(5,R15),0(12

ZL  O000T56L 7594 FFFT

2C  0000756C E4E8 FFFT

ZE O000756E 3C4C MDER FR4,FR1Z2 { i

&

[{An-outlin

|G} pebug Console &2+ [ Memory/|
EQA24581_SVC Screening is di

When entering library names,

bled by EQROPTS. Handling o
Enter one library, or a list of
libraries in parentheses

or use quotation marks

3|

do not specify member names

Debug Engine Commahd | SET DEF LIST TS516.ADLAB.EQALANGX] )
S~—— —

Enter

{ {
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A SET DEFAULT LISTINGS command is entered in the debug console.

In this example, a

library containing LANGX files is specified. Enter only the name of the PDS or library, not

the member name.
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Load the LANGX file with an
LDD (load debug data) command

specified member name

L5l Debug Console 52 . [ Memory

[ samm 2 = 0|2z o
Line 1 Column 1 Insert Browse An outl
H 1 2 7
» 0 00007540 47F0 FO70 BC 15,112 (,R15) [A]
4 00007544 23EZ2 FR14,FR2
& 00007546 ClD4a
& 00007548 cacs 22272
& 0000754A F140 4040 C3F2 MVO 64(5,R4),1010(1,R12)
10 00007550 40F1 4BF4 STH R15,3060(R1,R4)
14 00007554 4BF0 40F1 SH R15,241(,R4)
18 00007558 FO061 FOF1 61F0 3SRP 241(7,R15),4%6(R6),1
1E 0000755E F940 FOF8 4BFS5 CP 248(5,R15),3061(1,R4)
24 00007584 FE4B F3F3 0000 ZAP 1011(5,R15),0(12)
2B 0000756R 7594 2222 e
2C 00007%6C  E4E8 2222 It will search the SET DEFAULT
2ZE 0000756E 3C4c MDER FR4,FR12

LISTINGS library or libraries for the

EQRZ458I 5VC Screening is disabled by EQROPTS. Handling of non-LE events is not available. Debugging of
SET DEF LIST TS5S16.ADLAB.EQALANGX

The LDD command loads a

LANGX file into the debu

Debug Engine Coernd: LDD SAMII| )

Enter
e
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Now the search path has been defined. To load the LANGX file into the debugger enter an

LDD (load debug data) command with the member name.
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E TSS16.ADLAB.EQALANGX(SAMIIL) 2 °

Insert

The Langx file was loaded from the library

= 01| 5= outline =2

Line 1 Column 1 Browse ||An outline is not -
- 1 2 3 7 8 9-———+
. 1 !"‘
2 PROGRAM =
3 r the VS8 COBOL II Compiler
2 The source code is
7 now available
::2 HING AID. INTENDED USES ARE:
12 !v‘
[«] | izl

EDebug CunsD‘Le E%-I:\ [] Memor‘,;\

|EQR2458I SVC Screening is disabled by EQAOPTS. Hagmdld

=l

The SET DEFAULT LISTINGS
setting remains in effect for other
programs that are entered

Debug Engine Command: ||

18 W
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The LDD command searched for the specified member in the library search
concatenation, and loaded it. The program source code is now displayed.

That is the end of this section, specifying program files in the GUI debugger.
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Feedback

Your feedback is valuable

You can help improve the quality of IBM Education Assistant content to better
meet your needs by providing feedback.

= Did you find this module useful?

= Did it help you solve a problem or answer a question?

= Do you have suggestions for improvements?

Click to send email feedback:

mailto:iea@us.ibm.com?subject=Feedback about DTv12s20GUILoadingProgramDebugFiles.ppt

This module is also available in PDF format at: ../DTv12s20GUlLoadingProgramDebugFiles.pdf
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You can help improve the quality of IBM Education Assistant content by providing
feedback.
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