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This presentation first gives a high level overview of WDSC and where the
Integrated Debugger fits in, as well as a look at the different ways to start the
debugger and at its features.
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There is now only one application development product sold by IBM, for iSeries, as of V4R5.
This is WebSphere Development Studio (Development Studio), which includes all four host
compilers, all traditional tools (ADTS = PDM+SEU+SDA+RLU+DFU+AFP+CGU), and
unlimited licenses of the workstation-based toolset named WebSphere Development Studio
Client (formerly WebSphere Development Tools).

If you are an existing customer who has a subscription, you can upgrade to Development
Studio free of charge. Without a Software Subscription, there is an upgrade fee. New licenses
of Development Studio are priced very competitive compared to the combined prices of all
constituent products. As of V5R1, there is no way to purchase the compilers or tools
individually. So if you have RPG at V5R1 or higher, you must have Development Studio and
hence are entitled to Development Studio Client.

For consultants who do not have an iSeries of their own, but still wish to have the client tools,
Development Studio Client is also made available as a passport advantage product so it can
be purchased "off the shelf" from IBM Direct.

Development Studio has been a huge success, with over 80,000 licenses sold. Just as every
development machine used to have PDM and SEU, every development machine will now have
all the modern Application Development tools from IBM. This ubiquity is especially important
for business partners who build and sell software. These Business Partners are now free to
build software using any of the technologies or tools in Development Studio, and can assume
their customers will have the tools required to tailor everything from RPG to Java and Web
user interfaces. This effectively raises the lowest common denominator to a level unparalleled
by any other operating system.
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There is now only one application development product sold by IBM, for iSeries, as of V4R5.
This is WebSphere Development Studio (Development Studio), which includes all four host
compilers, all traditional tools (ADTS = PDM+SEU+SDA+RLU+DFU+AFP+CGU), and
unlimited licenses of the workstation-based toolset named WebSphere Development Studio
Client (formerly WebSphere Development Tools).

If you are an existing customer who has a subscription, you can upgrade to Development
Studio free of charge. Without a Software Subscription, there is an upgrade fee. New licenses
of Development Studio are priced very competitive compared to the combined prices of all
constituent products. As of V5R1, there is no way to purchase the compilers or tools
individually. So if you have RPG at V5R1 or higher, you must have Development Studio and
hence are entitled to Development Studio Client.

For consultants who do not have an iSeries of their own, but still wish to have the client tools,
Development Studio Client is also made available as a passport advantage product so it can
be purchased "off the shelf" from IBM Direct.

Development Studio has been a huge success, with over 80,000 licenses sold. Just as every
development machine used to have PDM and SEU, every development machine will now have
all the modern Application Development tools from IBM. This ubiquity is especially important
for business partners who build and sell software. These Business Partners are now free to
build software using any of the technologies or tools in Development Studio, and can assume
their customers will have the tools required to tailor everything from RPG to Java and Web
user interfaces. This effectively raises the lowest common denominator to a level unparalleled
by any other operating system.
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Debuggers in WDSC

* Integrated iSeries Debugger
= Java iSeries Debugger
= WebSphere Application Server debug
adapter
= IBM Distributed Debugger
Object Level Trace
= Compiled language debugger
= SQLJ debugger
= Stored procedure debugger
= Java Script debug adapter
= Active Script debugger
O\ ¥ |
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WSDC ships with 7 different debuggers, each one for a different user
scenario.

Integrated iSeries Debugger — for all your host applications in RPG, Cobol, CL,
C and C++

Java iSeries Debugger — for your Java development
WAS debug adapter — for EJBs, JSPs and servlets running on WAS

IBM Distributed Debugger and OLT — for Was 3.5, Java JNI calls and CODE
users

Compiled language debugger — for workstation development

SQLJ debug adapter — for debugging Java embedded with SQL (not for
iSeries)

Stored procedure debugger - for debugging stored procedures (not for iSeries)
Java Script debug adapter — server side Java Script with WAS debug adapter
Active Script debugger



IBM Software Group | WebSphere software

Integrated iSeries Debugger - Overview

* RPG, Cobol, CL, C, C++, and Java
* ILE and non ILE, incl. free-form RPG
= DB2 and SQL stored procedures

= Source and Listing view

= Batch and interactive

* Multi-Threaded Applications

= Client/Server Applications

= Distributed Applications

© 2005 IBM Corporation
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Debugger Invocation - Overview

= Remote Systems view in RSE and Project
perspective

Pop up menu of a program or service program
with source in library system or IFS

Pop up menu of a job
= iSeries Table view

Pop up menu of a program or service program
= Workbench

Tool bar: Debug pull down menu

Menu bar: Run menu
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In a typical scenario, the user makes some changes to the source, runs a
verify and compile and then debugs the program.

All these tasks are integrated into the RSE and can be invoked from menu
items, tool buttons or pop up menus.
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-+ Debugger Startup from the Remote
Systems view
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Debugger Invocation from Remote Systems view

Debug As... from Popup menu of:
Program
Service program
iSeries job

Debug (Prompt) from Popup menu of:
Program

Debug as

Batch
Interactive
Multi-threaded
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You can run and debug programs from the Remote Systems view or the
iSeries Table view in three ways:

«In a batch job
«In an interactive job
«In a server job

In the third case, running the program will use the same job as the Remote
System Explorer communications server job. With batch and interactive jobs,
you cannot monitor the status as easily, however, you do not tie up your
communications server and you are notified when the program command
ends. Batch jobs work as you would expect and do not require any initial
setup.

Note: A multi-threaded debug session creates a new server job and this way
keeps the RSE communications server job free for other tasks.
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Where does the Application run?

Submitted to batch

5250 emulation, STRRSESVR
creates BCl job

Specified job
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Depending on the debugging mode you selected, the application will run in
different jobs. Debugging in batch or interactive uses the same type of job as
running the application.

Debugging Interactive requires a 5250 emulation session where the
STRRSESVR command has been run.

For multi-threaded applications, instead of using the RSE server job, the
debugger creates a BCI job and calls your application in that job.

Selecting debug as job allows the user to attach to a job on the iSeries. This
can be a batch, interactive, multi-threaded or even Java job.
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When the debugger is invoked from the pop up menu, it will start for the
selected program, step into it and terminate the debug session when the
program ends.

For service programs, a dialog is displayed to collect information about the
starting program.

11



IBM Software Group | WebSphere software

Debugging — Interactive
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If you selected Debug as Interactive but there is currently no interactive RSE
session, a message is displayed informing you that there is no such
session and also giving you instructions how to remedy the situation.

Tip: You can copy the command from the message (STRRSESVR
NAME(yourServerName)) and paste it into the 5250 command line.

12



IBM RSE Communications Server Message removed
Connection Name: 5400 when session established

(c) Copyright IBM corp., 2001, 2003. All rights reserved

Job QPADEVOOOT/WDSCLABO1/871710
Command: CALL PGM(RSELABO1/PAYROLLG)

01/001)
4

‘Session successull started

Once the STRRSESVR command has been run, your 5250 session is
associated with the RSE server and blocked from other use. The screen will
look similar to the one above.

If you want control over the 5250 session back, use the pop up menu of one of
the RSE subsystems (iSeries Objects, iSeries Jobs, iSeries Commands or IFS
Files) and select ‘Release Interactive job’.
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When you run an interactive program, the program waits for input from the
5250 emulation session.
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You can launch the debugger from a pop up menu of a job.
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This is the iSeries Projects perspective. The navigator view on the left is the
primary view that drives the other views. It lists all the local files in the project.
The LPEX editor is the same rich editor we saw for the Remote System
Explorer.

When editing is complete and the project is pushed to the library and built, the
build job is monitored in the job status window. When the build job is finished,
you select the job and right click to see it’s error list, which uses the same
iSeries Error List window as the Remote System Explorer.

The debugger can be invoked from the pop up menu of the RSE view in the
Project perspective.
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Table of contents

~# NEW_in V6.0: support for VPNs
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Support for VPN (Virtual Private Networks)

= Support various network settings, such as VPN,
NAT and multiple client IP addresses

= New debugger router in the iSeries host
— Hence, no debugger server call back required
— But, need to start debug router on iSeries

= Still can start debugger in the ‘usual’ way
— No need to start debug router on iSeries
— Call back to the client is required

© 2005 IBM Corporation
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Start/Stop debug router on iSeries host

- From RSE, right click on one of iSereis Object, iSeries command or
iSeries job subsystems. Select Remote Servers ->Debug->Start to
start and Stop to stop.

Remaote Servers Agent Controller » |

show Logle)... WebFacing P Stop
i RunCommand... DOM b
Properties D.ata Queue 3
system ]| File: 3

- From 5250 session, issue command STRDBGSVR to start and
ENDDBGSVR to stop debug router.

© 2005 IBM Corporation
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Table of contents

Overview
Debugger Startup from the Remote Systems
view
NEW in V6.0: support for VPNs
- Debug Perspective
Debugger Functions
Launch Configurations and Settings
Demo
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Debug perspectlve Overview
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The Debug perspective contains the tools and views to debug a program. It
opens when you start the debugger. Here you see the call stack and source
view. There are several other views you can choose. For example,
Breakpoints, Monitors, Storage.
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Debug perspective

=Collection of editor and views ——

*Users can customize the Eﬁ;“';i”;”;;fj;mm .
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=Views can be closed gf;gfs Projects
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=Use Save Perspective As... to save Rt
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Cancel
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The Debug perspective contains the tools and views to debug a program. It
opens when you start the debugger. Here you see the call stack and source
view. There are several other views you can choose. For example,
Breakpoints, Monitors, Storage.
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Debug Perspective
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Here we see the common Eclipse Debug perspective, which is being used to
debug an RPG program. The common debug user interface has been
connected to the iSeries debug engine since Version 5.0, to offer a common
and compelling debug story for OPM/ILE RPG and COBOL and CL, and ILE C
and C++.

In the upper left pane is the call stack, much like option 11 in the OS/400’s
WRKACTJOB. It shows the calls that reflect your current program execution.
When you double click an item in the stack, its source (if available) is shown in
the source pane in the middle. The upper right is where all the various views
are for working with data contents, breakpoints etc.. The middle is the
debugger source view, with source executable (debug) lines in blue, others in
green. The current line of execution is highlighted, and breakpoints appear as
a dot with a check mark in the left margin.

Although not part of the common Debug Perspective, the Properties view
contains valuable information about the selected object, which could be a
breakpoint selected in the Breakpoints view, an entry selected in the call stack,
etc. To add the Properties view, click on the menu item Window and Show
View on the pull down menu, select Other from the submenu , expand Basic,
select Properties and click OK.
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Table of contents

Overview
Debugger Startup from the Remote Systems
view
NEW in V6.0: support for VPNs
Debug Perspective
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Launch Configurations and Settings
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To monitor a variable, select it in the source by double clicking and use the
Monitor Expression menu option.
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Monitor Expression Dialog
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You can also monitor a variable from the Monitor Expression dialog, which is
available from the Monitors view. The dialog is pre-filled with any variable that
is selected in the source. This dialog is especially useful when you want to
monitor one specific array element or an element of a structure.
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Editing Variable Data
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Debug [ servers

Wekome | //*PatROLL [&PAVROLLG‘RPGLE X

Fou 67 Colunn 1 Feplace
R+ 1 + 3 +

+ 4+
61 C  SELTAG TAG
|2 62 C EXFMT SELECT
63 C #INKC IFEQ ‘1t
64 ¢ 0T END
65 ¢ ELSE
66 c EISE EDITSL
> 67 c END
68 Cx
69 Cx IF the general error indicator *IN6D is om (squal to 1). the
70 C* progran branches back to the SELTAG
71 Cx
72 C #IN6D IFEQ ‘1t
73 C GOTO SELTAG
74 ¢ END
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When the value of a variable changes, it will be highlighted in red. You can
change the value of a variable while debugging by double clicking on the value
in the Monitors view. You can also change the representation of the variable
for example to hexadecimal.
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Display Storage Content

@ Debug - PAYROLLG.RPGLE - WebSphere Development Studio Client Advanced Edition for iSeries 18|

Fie Edit Navigate Search Project Profle Run Window Help
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664008180 4040D4D6 DSCS40E3  CC1DS40  DEDSCS40 MORE THAN ONE J
66400810 C1D7D7D3  COCICIES | CSDEDSAO E2CSDCS  APPLICATION SELE

et -Each variable gets a new tab
-Storage displayed starting with
s address of selected variable

Lo

Variabls |Breakpaints |Storage [Morkors | Modues

Row 33 Colun 21 Replace
T T T R 2 YT T ST

PR T

29 FPRINST  UF A E K DISK

§ -Displayed in hex and text format
R -Edit for teraspace enabled pgms
32 g e S zs DIM(10) CTDATA PERRCD (1)
S [
e vy AddWakch Breakpoint...
— T —
e T
)
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To display the storage starting with the address of a selected variable use the
Monitor Storage menu option.

Note: Teraspace enabled programs will allow you to modify the storage
content.
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C, C++ and Java Local Variables

4P Debug - FARM.LISTING - WebSphere Development Studio Client Advanced Edition for iSeries

: =1olx]
Fle Edt Mavigate Search Project Frofle Run Window Help
[S-BRe8)# % % % e 7|AAAcc-s-es[nmr]a
|35t » 0 B H=|Fa e elp]% > x 5|5~ x
= | -8B stats: <stopped> Connection: iSeries (R054004:24270) -
E anhread:l (stopped) 9 B
3 = Farm : DRIVFARM : FARM @t Selectal
T main : DRIVFARM : DRIVFARM Copy Variskles
— _CHY_PEP: DRIVFARM | DRIVFARM e
EVFCCHMIDA : EVFCCMDA © EVFCCMDA =L
ProcessCommand | QRSEEXEC : EVFCENEC
main : QRSEEXEC : EVFCEREC i Set default representation
_C_pep ¢ QRSEEVEC : EVFCEXEC —
4 = newn oo et | ”J Change Value
Debug Jsewev; vanah\egﬁraakpnmts |Storage | Monkors | Modules Change
ABROL %5 DRIEARMATSTING H}FARMUST[NG x‘ Representation
Bov 4 Column 1 Brouse
B+t 4 5
1 #include <iostream.h> -
2 f#inclnde "Farm.h"

3

s
3
7 woid Farm::showij

4

» & 159 Farmiifam{ing barnSize, int ) i nybarn(barnSize), seres(a) ¢

[ Propertes

Property | value |
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The Variables view contains the local variables that are currently in scope.
Note: This feature is supported for C, C++ and Java.
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Local variables for ILE RPG and ILE COBOL

ILE COBOL programs.

File Edit Mawigate Search Project Run ‘Window Help
i &

= In V5RS, local variables support is available for ILE PRG and

= Similarly to C and Java scenarios,

: Debug - EWIRPG10.RPGLE - =101x|

o s e a -0 -8 Q- |®@ |G- 0
[ &'Java | #¥0ebug  EfRemote System Explorer [ Resaurce

Variables view is used

35 Debug &2 | = O ||e9-variables 22 |reakpo... | Registers | Memory ... |Mankars| s = O
o | m EE=E TR )i 0 v
=155 My iSeries program [iSeries: Debug Batch Application] - 1N

-5 Thread:1 (stopped)

: EWIRPGL0 : EWIRPG10 : EWIRPGLD
_GRNP_PEP_EWIRPGLD : EWIRPGLO : EWIRPGI0
WECCMDA @ EVFCCMDA @ EYFCCMDA
rocessCommand : QRSEEXEC : EVFCEREC
main : QRSEEREC : EVFCEXEC
_C_pep : QRSEEXEC : EVFCEXEC

E1-1{® State: <stopped: Connection: iSeries{TM) (TORAS4EF: 38251 (il

B =000,
DEC = 0000,
DECZ = 0000,
DUML =00,
DUMZ = 00,

AN WMDY - Aean == -
A EWIRPGI0LRPGLE 52 B || 8= cutline &2 =g
Line 1 Coluwmn 1 Replace Brouse An outling is not available,
B .. BEKeyword

ooozoo C

ooo300 C* INITIALIZE SOME VARIAELES
000200 C
000500 c Z-ADD o B
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Filtering Local variables

= Local variables can be filtered to show only user defined
variables or pre-defined variables in ILE RPG or ILE COBOL.

Wariables 2 N:T-F Hala N | Reqisters | Memary ... | Monitors| it =0
x) o4 ~
*In
E = 000,
DEC = 0000
DEC2 = 000l Select all
DML = 00, Copy Yariables
DMz = aa. Change representation *
oooo. &, Change Value. ., ;I
LI Filker Locals. .. v 0 User defined wariables
= v 1 Predefined wariables
Y wakch -
Browse Monitor Local Yariable lable,
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Program Execution

= Step Into
— Debug the next call level
= Step Over
— Run the next call level and stop at the next statement
= Step Return (new in V5.1.2, requires V5R3)
— Run until you are back in the previous call level and stop at the next statement
= Resume
— Run until an event is encountered
= Run To Location
— Run and stop at the current cursor position
= Suspend
— Halt program at point of execution
= Terminate
— End the program

© 2005 IBM Corporation
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Setting Breakpoints

4P Debug - PAYROLLG.RPGLE - WebSphere Development Studio Client Advanced Edition for iSeries

File Edf Mavigate Search Project Profile Run  Window Help

JT=1

IS-Erall8]f % % - [[X-e7|AAJ[cc - -[[s6[amr|A
EF|[Svebn 10 10 B 47 | 95 3 iz 48] % v ¢ |[[% Ereskeonts =@ v x
) 1By Thread:1 (stopped) =l » Line [CLRL.CLLEILL]
AVROLLG : PAYROLLG : PAYROLLG /@ Line [CLRL.CLLE:S]
’g QRMP_PEP_PAYROLLS : PAYROLLG : PAYROLLG A Line [PAYROLLG. RPGLE!64]
M@ L3O S ot A Line [PAYROLLG RPGLE!ES]
MDEXC : QCMDERC : QCMDEXC
xecukeCommand | QRSEMAIN : RSEMAIN
iain 3 QRSEMAIM : RSEMAIN H H -
e chzhin ATy : Setting Breakpoints:
< I fa «Double click in prefix area
Debug | Servers variables |Breakpoints Storage |1 3
. o : Al *Prefix area pop up menu
e e BT ... *SoOUrCe pop up menu
& & -Breakpoints view pop up
63 < pelelid not *IN60
- menu
es ¢ emrc TrEQ
66 C LEAWESR Edit.
‘3 &8 c EXSR E: LI
Add Service Entry Paint...
Bl Run To Location IE: [F —_—
Propert: I value I Monitor Exprassion .
Call Level 13 Monitor Storage
Callle... 1630
Library  RSELABOL Change Text File.
Module PAYROLLG Switch Wiew »
Proced... PAYROLLG - [
Console | Tasks |iSeries Commands Log | Properties |
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You can only set breakpoints at executable lines. All executables lines are
displayed in blue.
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Conditional Breakpoints

T x| I S
Required information Optional parameters
Sets a breakpoint to stop exection at a specific source fine # Make the breakpoint conditional upon the Following parameters #
Program Thread:  [Every -
| *PGM RSELABD1[CLR T =]
Module

Frequency

[art | From: |99
('_ To: | Infirity
o
o cal

" *STATEMENT

Saurce(optional): Expression: [
[aRLcue |

Line:
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You can also set conditional breakpoints. The frequency allows you to limit the
number of stops. Specifying an Expression will only stop program execution

when the condition is true. The type of expression allowed depends on the
programming language.
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Source File breakpoint

= Use iSeries editor as the default editor for the
debugger

= No prompt for program and module name when
setting source breakpoint from iSeries editor

= Programs where source file breakpoints are set
need to be in the program list of iSeries debugger
launch configuration

© 2005 IBM Corporation
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Settmg Watch Breakpomts

& el e E JSLIE|
5 T S TS

[5-8 a\ﬁ\&x%\%\]eé\ﬂﬂﬂ\%u:¢>\a$|m->\A
gawebug u»nnlsﬂa\?i}ﬂﬁ\&\%‘vx % Breakpoints ==& D v x
T | =% tiew_confiouratio (4)[5 fes: Debug Interactive Application] 2| tine [cR1.CLELL
5 2 State: ed> Cannection iseries (ROS1004: 19694) 73 Line [CLR1.CLLE]
* ‘(““D ") @ Line [PAYROLLG RPGLE:64]
m ROLLG : PAYROLLG : PAYROLLG
= NP_PEP_PRIROLLG { PIRCLLS  PATROLLS
QCMDEXC : QCMDEXC
mmand : QRSEMAIN ; RSEMAIN =
QRSEMAN  RSENAI
= e <o
Sobus [ Servers [ p—————
ROl |45 cR1.ClLE x
Rov 5 Colwm 55 Brovee
bl 2 s T TR RPN ST IRROE SN CR) o
5 c EVAL PRIAPL - BLANE =
B c Eeil RSNAPL - sBLANK
s o 4
o C+ Urite the SELECT format to display. If end of 1o resested,
o o
6 o
o c vor nor
.
o © e TR
66 c LEAVESR =1
5 s Setting Watch Breakpoints:
Property | value I T — R H H
Gt 13 -Double click variable and
CallLe. 1390 for
Loy RoELIG -Source pop up menu or
.
Froca..._ pTROLLG [ owchven v . .
Program _ PAYROLLG -Breakpoints view pop
Consel Tosks oo Commands Loa Frapaies

up menu
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Watch breakpoints allow you to stop program execution when the value of the

watched variable changes. The program stops at the line after the change
occurred.

All breakpoints are listed in the Breakpoints view and can be manipulated from

there, i.e. they can be disabled, enabled, removed and line breakpoints can be
modified.
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o Remate System Explorer - PAYROLL - WebSphere Development Studio Client Advanced Edition eries. =]
File Edt Source Compile Mavigabe Search Project Run Wwindow Help
IF-ERallg)s -*-%-||s]|Af@|cec-2-][a6|mmr Al E
[ | [ 4| Remote systems v x o B } 2% outline. %
E T Row 64 Column 2 Replace &
- TSR A .CiUNDlFactur1+++++++OpchE [E]) +Factorz = 5 Glbal Defit
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CLC g gggfgg E* Write the SEL ro display. 1 s
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o » f -
To set: | 06300 c Dov not TINSO £ Subroutin
Ny T 06400 c EXFHT SELECT
« dbl click in PAYROLLG 06500 G = INKC IFEQ ST
9 = 006600 c LEAVESR
prefix area or o By coveare ||| :
LGP || e 5 e akcpoint E x|
use EVFEWENT
. S MSTDSP. " 00 Enter the name of the corresponding program and madule,
sprefix area :
p MSTDSPZ. 4 Library: | EEE =]:| Browse...
0p Up menu e : .
pop up e || @ ’
% QCLERC* | [PavroLL =] Browse... —1
QCMDSRC L "
H Lais " Service Program: B -

1 [Eh oDDssRe, T
4| 3

(o ol =| | Erowse...
Remote Systems | Team [ | JJ

Ecl
= Properties - % EM‘ Module: [ PAYROLL ]| erowse...
» PE
L o | E
Property | Value T~} |comm ok Cancel_| pt... | Run
Attribubs | TEST-CUR [ ]
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This is the dialog for edit breakpoints. Enter the library name and select
Program or Service Program. The breakpoint is shown as a dot in the prefix
area. If there is an active debug session, the breakpoint will be set in that
session and there will be no marker in the editor. The breakpoint is then listed
in the Breakpoints view in the Debug perspective.
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Service Entry Points

= Service Entry Points for V5R2 and later

— You know the program you want to debug but
the program gets started in a server
environment

— You know the userid the program will be
running under

— You don’t know the job name where the
program will be running

© 2005 IBM Corporation

You use service entry points when you wish to debug an application that makes use of the
Toolbox or multiple jobs. Examples of cases where you would want to use a service entry point
include:

«Applications that are invoked by a Toolbox program call. In this case, you would set a service
entry point in the program that will be called by the Java application. When the program is
called and the code where the service entry point is set is about to execute, the debugger can
take control of the application and stop at that line. With this technique, you can put the
program invoked by the Toolbox under debug when you do not know which job it will be
running in.

<Programs that are spawned by other programs. In this case, you would set a service entry
point in the application that will be spawned. When the program is spawned and the line where
the service entry point is set is about to execute, operation will be suspended and the
debugger will be able to gain control of the program and stop at that line. When a service entry
point is set, it is triggered when the application not currently under debug is called.
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Service Entry Points (continued)

= Great for:
— WebFaced applicatons

— Web applications
— Toolbox calls
— Any batch program you want to debug

© 2005 IBM Corporation

You can debug all sorts of applications such as any batch program, a
WebFaced application or a Web application.
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Setting Service Entry Points

= From the Remote System Explorer (new in V5.1.2)
— In the Remote Systems view, select the program or service program
— In the pop-up menu, select Service Entry Point - > Set
— Start the application
= From the Service Entry Points view (new in V5.1.2)
— In the pop-up menu, select Set, or press ﬂ
— Fill'in the Set Service Entry Point window
— Start the application
= From a Debug session
— Debug the program or service program
— Identify the line you want to stop at
— Set the Service entry point
— Start the application

© 2005 IBM Corporation

In the Remote Systems view, you can set Service Entry Points for programs,
service programs, modules or procedures.

If you set a Service Entry Point on a program, service program, or module, it
will be set on all procedures in the selected object. A Service Entry Point set
on a procedure, is valid for that specific procedure only.

All Service Entry Points that are set from the RSE are listed in the Service
Entry Points view.

Note: Whenever the program gets invoked from the specified userid,
the program will be stopped at the line with the Service Entry breakpoint
and the Integrated Debugger on your workstation will start a debug
session for the specified program.

To set a service entry point from a Debug session, start a debug session for
the program. Select Add Service Entry Point from the pop-up menu of the
source or the prefix area for the line where you want your program to stop.
This will invoke the Add Service Entry Point dialog box, which displays the
program, module, source file, and line number of the service entry point that
will be created. In this dialog box, specify the user profile for which the service
entry point will be activated. By default, the user profile is set to “CURRENT
(the user profile for the current debug session).
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Service Entry Points view

List of all Service Entry Points set from the RSE
= Pop-up menu to work with Service Entry Points
Set

Modify

Remove

Enable/Disable

Filter window ] ]
Pull down menu to Clear all or selected Service Entry points

ice Entry Poinks i = ¥ [ 3Tyx I|
Program Program T.., | Module | Procedurs User ID__| Connection
wSELaB0d TRt Pfeav Tral Tl e

o Yes
RSELABD4  PAYROLLG *paM *aLL *aLl .3 Set frcgm es

& Wodify

‘I = Remove I »

Tasks |iSeties Commands Log |iSeties Service Entry Points I b Enatile

’— |_| Disable — |

Select Al
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All Service Entry Points that are set from the RSE are listed in the Service
Entry Points view.

A pop-up menu allows you to set new Service Entry Points, modify existing
ones, remove or enable and disable them. Toolbar buttons for these actions
are also available.

From the pull down menu, you can clear all Service Entry Points. This will
remove them and also end the server program that gets started when you set
a Service Entry Point. The server program will also end, when you exit the
IDE.
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Service Entry Point

= Service entry point is not valid after program is recompiled.

= |n previous release, no easy way to refresh it. In 6.0, a new
Refresh button is added in iSeries Service Entry Point view to
refresh the service entry points.

Remate Syste. .. |Task5 ‘ iSeries Table. .. |iSEriEs (LT WA .= iSeries Servi...

T
Library I Pragram | Program ... | Madule I Procedure User ID | Connection Enabled
EWarT,,. | TNVa0 FSRWPGM LDING | torgaasE

o Set

& Modify
= Remave
[ Enatile
|| Disable

Select All
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To resolve issue of invalid SEPs showing in the SEP view (after program
recompile), we provide a Refresh capability via popup or icon in the SEP view
toolbar.
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Programs/l\/lodules view
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The Programs view lists all programs, modules and procedures of the current
debug session. You can use the Add Program dialog to add programs, service
programs and Java classes to your debug session. Click the plus sign to bring
up the dialog. The pop up menu of a program, service program or Java class
allows you to remove the selected entry from the debug session. The initial
program and the one you are currently stopped at cannot be removed.

Double clicking on a source or procedure entry displays its source.
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Help ->
[ []5)
Contents

iISeries debugger Help

4P Help - websphere Development Studio Client Advanced Edition for

Search: m Search scope: All topics

Contents @

Debugging ey ® 1S

@ product overview =
@ Scenarios

@ Tutorials and samples

@ Configuring

L 3 Developing

E DebLogers

B Choosing the right debugger

= Uf@fegrated iSeries debugdels

3 praaknoints e
B views 1o use when del
B Source views
B Search order

3 manitoring storage
B Secondary threads in1
B Optimized code debug
Bl Debugging servlets, 1=
Bl Debugging portlets
Bl accesshility features ©

# M2 Preparing to debug

iSeries debugger

The iSeries debugger enables you to detect and diagnose errors in
code developed with 0S/400 Integrated Language Environment (ILE)
and Original Program Model (OPM) languages and Java. The
debugger's client/server design makes it possible to debug applications
running on an iSeries machine while the debugger user interface is
running in the workbench IDE on a Windows workstation

Wvhen you start the debugger, you have the option of starting and
debugging an application or debugging an existing job on the iSeries
host. WWhen starting an application for debugging, a job is created on
the iSeries host for you

The debugger client user interface allows you ta control program
execution. For example, you can run your program, set breakpoints,
step through program instructions, examine variables, and examine the
call stack. The debugger user interface lets you debug multiple
applications, which may be written in different languages, from a single
debugger window. Each session you debug is listed separately in the
Dehug view.

Copyright IBM Corporation 1992, 2004, Al Rights Reserved

# U2 Sarvice entry points
. e -
2l | »

g8 | v | W
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F1 help is available from the different views.

Select Help -> Help Contents to look at the table of contents. The section
iSeries application development contains the information about the
Integrated Debugger.
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Table of contents

- Launch Configurations and Settings

© 2005 IBM Corporation
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Launch Configuration — what to debug
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You can start the Debugger in several ways: directly from the Remote
Systems view using Debug As, or from the Launch Configuration dialog.
Starting directly from the RSE without prompt does not allow you to specify
parameters to be passed to the program. Prompting and using the Launch
Configuration dialog allows you to modify how the program is invoked
including to specify parameters.

When you invoke the debugger from the pop up menu, a default launch

configuration called My iSeries program is created with the information of the
selected object.
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Add multiple PGM/SRVPGM via Launch Configuration

= User could specify multiple programs or service programs to
be debugged in launch configuration.

what ToDebug | How To Start | %o Source |

Connection: [toras4sF

ervice programs to be debugged

Programs or st
Librar | Prograrn [ Tvpe I add..

EW37TEST INVO1 *PGM
+SRVPGH Edit..,

[ ewsarTEST INYS01
Remove

¥ stepinto
Iv Terminate debug session on program completion

I update production files
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Add multiple PGM/SRVPGM via Remote Systems view

= User can select multiple programs or service programs from
RSE to debug

¥ Delete...
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Save...
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Launch Configuration — How to Start

@ pebug x|
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In the How To Start page of the Launch Configuration you specify the
command that invokes your application. By default, this page contains a call
command for the selected program. You can modify this command to add
parameters or you could specify a different command or program that invokes

your application. You can use the Prompt button to get a prompt dialog for the
specified command.
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Launch Configuration — source location

~If source remains in the original library (compilation time),
debugger will find it

»If source member has been moved since compile occurred,
use iSeries source file source locator (next slide)

v'Moved to a different library

v'Resides on a different iSeries host

»If IFS source is moved, use Remote Folder source locator.
~Moved to a different folder
»Resides on a different iSeries

»Source locator can be specified from Source tab of launch
configuration

© 2005 IBM Corporation

In the How To Start page of the Launch Configuration you specify the
command that invokes your application. By default, this page contains a call
command for the selected program. You can modify this command to add
parameters or you could specify a different command or program that invokes
your application. You can use the Prompt button to get a prompt dialog for the

specified command.
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Launch Configuration — source location tab
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Souce Locatoin allows users add new iSeries source physical files and/or IFS
folders on any configured iSeries host to search for the source members
during debug.
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Launch Configuration — Advanced Page
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Normally the debugger is able to resolve the address or hosthame of your
workstation. However, if your workstation has more than one |IP address, for
example when you are connecting to the iSeries via VPN,
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¥
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Selecting Debug Job from the pop up menu will create a launch configuration
with the name My iSeries job. If you selected a job in the RSE, this job will be
put into debug mode and when prompted, you start your application in that job.
Step into is selected which means that the debugger stops at the first
executable statement it encounters. Terminate debug session on program
completions is not available in this case since the debugger was started for a
job, not a program.

If you want to debug a program in a specific job, you have to use the iSeries:
Debug Job Launch Configuration and specify job and program.

Note: There is no ‘How To Start’ page in the job launch configuration. It is up
to the user to start the application in the specified job when prompted to do so.
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Library List

Initial library list from user profile

= Change for this session from RSE pop up menu of Library List
Add Library List Entry

Change Current Library
= Change in Properties from RSE pop up menu of any subsystem
Initial Library List node
Add Library List Entry
Change Current Library
Re-order library list entries

= Interactive RSE session uses library list of interactive job + libraries
set in Properties
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Changes to the library list affect the RSE server job as well as jobs submitted
to Batch and BCI jobs created to debug multi-threaded applications.

The interactive RSE session uses the library list that is set for the 5250
session before the STRRSESVR command is run. Added to that list are the
libraries that are set in the Properties. Changes to the properties settings will
be used after the connection has been disconnected and connected again.

Tip: You can create multiple connections to the same iSeries host and set
different properties for each one.
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Debug Preferences
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Check the ‘Reuse editor when debugging source code’ check box if you want
only one tab for multiple source in the debug editor. Switching to a different
source can then be done from the call stack or the Programs view. If de-
selected, each source will have its own tab and selecting its tab will display the
source.

Check the ‘Remove terminated launches when a new launch is created’ check
box, to delete the messages in the call stack that belong to terminated debug
sessions. That way only the currently active sessions are listed in the call
stack.
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Debug Preferences — iSeries Debug
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By default, Update production files is not selected. Check the check box to
allow the debugger to update production files.

If your workstation has more than one IP address, the debugger may not be
able to resolve the workstation’s host name or IP address. In this case, select
Specify host name of your workstation and enter either the host name or IP
address in the entry field.

Selecting Prompt when service entry point is encountered will display a dialog
to allow you the choice of starting a debug session or not.
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Preferences — Port Numbers
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The port number specified in Remote Systems -> Communications is used by
the RSE communications daemon which includes the debugger
communication. If you are working from behind a firewall, opening the
specified port is required to give you access to the debugger. In this case, you
also have to open up the debug daemon port which can be specified in
Preferences -> Debug -> Debug Daemon.
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Table of contents

Overview
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Summary

= Source level debugger

= Fully integrated

= Common user interface

= Improved developer productivity

= Off-load host

= Service Entry Point to debug Web Apps!

© 2005 IBM Corporation

99



IBM Software Group | WebSphere software

Additional Information

= homepage:
http://ibm.com/software/awdtools/iseries

= hewsgroup:

websphere.code400

Select Library link for Labs, Tutorials, Presentations

news://news.software.ibm.com/ibm.software.
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Additional Information — WDSCI Mailing List

= To post a message email: WDSCI-L@midrange.com

= To subscribe, unsubscribe, or change list options:
http://lists.midrange.com/mailman/listinfo/wdsci-I
or email: WDSCI-L-request@midrange.com

= Before posting, review the archives:
http://archive.midrange.com/wdsci-I|
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Other company, product and service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

All customer examples descnbed are presented as |||uslranons of how those customers have used IBM products and the results they may have achieved. Actual
may vary by customer.

in this i ing non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available
sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available
information, including vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance,
capability, or any other claims related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.
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performance, function or delivery schedules with respect (o any future products. Such commitments are only made in IBM product announcements. The information is
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Disclaimer

= Acknowledgement:
This presentation is a collaborative effort of the IBM Toronto iSeries Application
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Vadim Berestetsky, Phil Coulthard, George Farr, Claus Weiss, Don Yantzi.

= Disclaimer:
The information contained in this document has not been submitted to any formal

IBM test and is distributed on an as is basis without any warranty either express
or implied. The use of this information or the implementation of any of these
techniques is a customer responsibility and depends on the customers' ability to
evaluate and integrate them into the customers' operational environment. While
each item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will result elsewhere.
Customers attempting to adapt these techniques to their own environment do so
at their own risk.

= Reproduction:

The base presentation is the property of IBM Corporation. Permission must be
obtained PRIOR to making copies of this material for any reason.
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