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Tenth Edition (September, 2002)

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 customer's ability to evaluate and integrate
them into the customer's 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 environments do so at their own risk.

Comments concerning this notebook and its usefulness for its intended purpose are welcome. You may send written

comments to:

IBM Canada Ltd.
8200 Warden Avenue, Markham, Ontario, L6G 1C7
Attention: Inge Weiss, CODE introduction

or e-mail to: iweiss@ca.ibm.com

Technical I nformation

For more technical information on CODE or WebSphere Development Studio client for iSeries contact either
Dave Slater at slater@ca.ibm.com
Claus Weiss at weiss@ca.ibm.com

Education

CODE courses:

S6186 CODE/400 for iSeries - Basic (2 days)
S6205 CODE/400 for iSeries - Advanced (1 day)

S6286 iSeries Application Development using WDSc for iSeries - Basic (2 days)
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Trademarks
IBM is a registered trademark of International Business Machines Corporation.

The following are trademarks of International Business Machines Corporation.

iSeries

AS/400

VisualAge

DB2/400

ILE

Integrated Language Environment
IBM

0S/400

RPG/400

WebSphere

Trademarks of other companies as shown

'Intel' ‘Intel Corporation'
'‘Microsoft' 'Microsoft Corporation’
‘Windows’ ‘Microsoft Corporation
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Overall Lab Guide

The objective of the CODE Introduction is to explore some of the basic features of

the tools that make up CODE, Editor, Designer, and Debugger as well as experience

how CODE is integrated into the WDSc workbench. The example of a small payroll

application is used to walk you through the edit, compile, debug cycle. At the end of

the lab, the student should know how to:

* Connect to the iSeries.

* Open source in the Editor, make changes, and use different ways to maneuver
through the source.

* Invoke the Program Verifier and work with the Error list.

e Start a host compile using the Program Generator.

* Use the DDS tree, the Design Page and the Properties Notebook.

* Invoke the debugger, set breakpoints, display and change variables, and control
program execution.

* Create different filters in the Remote Systems Explorer, invoke actions and create

new actions.

The exercises for each tool, Editor, Designer, Debugger, and Remote Systems
Explorer should be worked on in sequence. You can switch to a different tool though,

without completing all exercises for the previous one.

Note: The pictures in these labs show similar tasks. Some of the names and

directories may be different from the environment you are working with.
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Prerequisites

Although not required, familiarity with the RPG language is an asset.

Also, it is helpful if the student is familiar with basic MS Windows operations such as
working with the desktop and basic mouse operations such as opening folders and

performing drag-and-drop operations.
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Introduction to CODE

The IBM WebSphere Development Studio for iSeries product is a suite of e-business enabling
technologies including host and workstation components:

Host Components

* ILERPG
 |ILECOBOL
* ILEC

e |ILEC++

* Application Development ToolSet (ADTS) includes PDM, SEU, SDA, RLU

Workstation Components (WebSphere Development Studio client, WDSc)
*  WebSphere Studio Site Developer Advanced

+ iSeries Plugins

* Remote Systems Explorer

*  WebFacing
* Classic Tools

* VisuaAge RPG

» CODE

The CoOper ative Development Environment, better known as CODE, is a set of integrated
development tools that allow you to: create, edit, compile, and maintain your source code; debug
programs using a PC connected to an i Series.

The CODE product includes the following tools:

* CODE Editor
A powerful language-sensitive editor that you can easily customize. Token highlighting
of source makes the various program elements stand out. It has SEU-like specification
prompts for RPG and DDS to help enter column-sensitive fields. Local syntax checking
and semantic verification for your RPG, COBOL and DDS source makes sure it will
compile cleanly thefirst time on aniSeries. If there are verification errors, an Error List
lets you locate and resolve problems quickly. On-line programming guides, language
references, and context-sensitive help make finding the information you need just a
keystroke away.

* CODE Program Generator (Remote compile Capability)
An interface that allows you to submit requests to the i Series to compile, bind, or build
objects on the host. The tool gives you agraphical interface to all the compile options
available for al the supported create commands (CRTxxXx).

* CODE Designer
A rich graphical interface that makes designing or maintaining display file screens,
printer file reports, and physical file databases easy and fun.

* |[BM Distributed Debugger
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A source-level debugger that allows you to debug an application running on a host iSeries
from your workstation. It provides an interactive graphical interface that makes it easy to
debug and test your host programs.

* CODE Project Organizer (CPO)
An enhanced and more flexible workstation version of the Program Devel opment
Manager (PDM). Ittiesal the parts of CODE together and allows you to quickly access
all the power of CODE and to effectively manage and organize your development
projects.
The functionality of CPO is being replaced by the WebSphere Studio workbench, in this
Lab you will be using the Explorer perspective, instead of CPO to reflect this fact.

In this session, you will learn some of the basic features and functionality of each of these tools.
We are confident that CODE will save you lots of time and effort in your day-to-day
programming tasks. It will make you amore efficient and effective programmer. At the same
time, it will save cycles on your iSeries. Now let’s spend a couple of hours playing and see if
you agree.

Installing CODE

The CODE tool of the WebSphere Development Studio Client for iSeries (WDSc) product
consists of two parts:
1. The‘back-end which resides on the iSeries.
This part is responsible for handling al the workstation requests such as getting or saving
source members, etc. The back-end is shipped with the ADTS host utilities (SEU, PDM,
DFU, SDA, ...).
2. The‘front-end’ which isinstalled on your workstation.
These workstation files can be installed from:
* alocal CD drive
* aLAN drive (assumes that an installable image has been set up on the LAN)
* an iSeries (assumes that the workstation files have been copied to the iSeries IFS).
The workstation install uses the Windows Installer.

The minimum hardware requirements for CODE are an Intele Pentium I processor or faster with
128MB of memory, a SV GA 800 x 600 monitor, CD-ROM drive, and a mouse or pointing
device. The recommended workstation hardware when using the WebSphere Studio workbench
with the CODE toolsis aworkstation with 256MB of memory and a SVGA 1024 x 768 monitor.

Aninstall of WDSc uses about 1.4GB of disk space.
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Connecting to the iSeries

Communi cations between the i Series and your workstation can be configured for:

* Using an Interactive communications link to the iSeries server. This needs a 5250
emulator to start the interactive job on the iSeries. The communications link will be
established thru the emulation session by using an OS/400 command to initiate the session
to your workstation. For working developing/testing 5250 applications, this
communications link has to be established. Y ou will be using this interactive connection
inthis Lab.

* Using a non interactive communications link to the iSeries server. This can be used to
access source members directly without establishing the interactive connection to the
server viaa 5250 emulation window. It can be used for all tasks that don’t involve 5250
panels. You will need to use the communications console to define the i Series server you
want to access from the workstation

For thislab session, you will use the interactive communications link. On the workstation, the
CODE daemon needs to be running in order to allow TCP/IP communication with the i Series.
When your PC isrestarted after the CODE installation, the CODE daemon is started for you. If
you closed the daemon or want to start it manually, you can do so from Start - Programs -2
IBM WebSphere Development Studio Client for iSeries 2 Communications 2
Communication Daemon.

* Ensurethat the Code daemon is running. = —
The daemon waits and listens for an i Series to contact it on a % 10:27 AM
specific TCP/IP port and then makes a connection.

Anicon will appear in your system tray (bottom right of your desktop).
Y ou can interact with CODE communications by right mouse clicking on the daemon

icon and using it’s pop-up menu.

Shutdown all servers
Emabile hidden messages

Propetties..

e Start a5250-emulation session.
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* SignontotheiSeries. Your userid and password should both be WDSCL ABxx where
XX is your workstation number (01, 02, etc.).

Note:

Instead of the Enter key you may have to use the Ctrl key in your 5250-emulation
session.

* Key inthefollowing command
STRCODE RMTLOCNAME(*RESOLVE) CMNTYPE(*TCPIP)
The *RESOL VE keyword will get the IP address of your workstation and with this

information the CODE server will communicate with the CODE daemon that runs on
your workstation.

CODE (STRCODE)

Type choices, press Enter.

Host serwver name . . . . . . . . 05400 Character wvalue
Remote location name . . . . . . *RES0OLVE
Communications type . . . . . . *PRY *PRY, *APPC, *TCPIP

Y ou should see a screen that has EVFCL OGO in the upper left-hand corner. The CODE
server is now active and waiting for commands from the workstation.
=[5

File Edit Wiew Communication Actions indow Help

B Bd 2% B =@ 5 2 8] @l

EVFCLOGO TORASOTH

IBM CoOperative Development Environment/400

Host Server: <05400>

(c) Copyright IBM Corp.. 1992, 1999. All rights reserved.
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There isadifferent way to start the CODE server, just for your information we describe it
here as well.
If you know your workstation’s |P hostname, you could specify it directly in the STRCODE
command:

STRCODE RMTLOCNAME(PC_hostname) CMNTY PE(* TCPIP)

Start CODE (STRCODE

Type choices, press Enter.

Host server name Character value
Remote location name PC hostname
Communications type *TCPIP *PRY, *APPC, *TCPIP

The PC_hostname would be either the TCP/IP host name of your PC or its dotted |P address
in single quotes. For example ‘9.21.99.99'. Y ou can determine your PC host name, by
typing :
hostname
at aDOS command line.

Note:
If you are still on an OS/400 version lower than V5, the * Resolve keyword is not
supported. Y ou could instead use the STRCODET CP command.

Thiswill call aCL program which automatically figures out which 1P address your
emulator is using and invokes the STRCODE command that is shipped with the
product. This CL program can be found in the CODELABXx library, its sourcein
the QCLSRC sourcefile.

CODE does not require you to be continuously connected to an i Series -- many of its
features are designed to function in *disconnected’ mode aswell. This gives you the ability
to develop your applications at home or while on the road (oh joy!). In fact, we' ve added
severa features, like the caching of iSeries information (copy files, database reference

fields, etc.) on your workstation, to help you work in ‘ disconnected’ mode.
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The CODE Editor

The CODE Editor has many powerful features that make it the premiere editor for iSeries
programmers:
* |t supports RPG/400 and ILE RPG, COBOL and ILE COBOL, C, C++, DDS, CL, REXX,
HTML and Java language-sensitive editing.
* Seamless access to i Series source members, ADM parts, and local files.
* Token highlighting of source code elements.
» SEU-like prompting to help you edit column-sensitive languages such as RPG and DDS.
* Built-in syntax checking and program verification (a compile with no object generation) on
the workstation for RPG, COBOL, and DDS. With this you can work while disconnected
from aniSeries-- saving iSeries cycles and saving you time.

* Lots of on-line help including programming guides and language references.

In this section you will be introduced to some of the features which make the CODE Editor so

powerful. For the purpose of the exercise we will be using some ILE RPG source. Don’'t worry

if RPG isunfamiliar to you. Let’s get started.
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CODE invocation choices
The new WDSc product with its workbench gives the programmer some more choices how to

invoke the editor. You have the choice to either work with the CODE tools in a stand alone
environment, or you could use the new WebSphere Studio workbench capabilities of accessing

iSeries objects directly and then invoke the CODE tools from the workbench.

Using the WebSphere Studio workbench to invoke the CODE Editor

In this Lab we will use the WebSphere Studio workbench to access iSeries objects, and then

start the CODE tools from the workbench.

Before you start using WebSphere Development Studio Client, you will need to reset it. This will
delete any changes to the environment due to previous use of the tool on the PC you are
working on.

The instructor will tell you how to reset the WebSphere Development Studio Client environment
by removing the WORKSPACE folder from the WDSC folder.

Warning:

If you work on your own system, be careful as this will remove all project information stored
in the workbench. You will loose your work if you reset the workbench!

After you have reset the workbench go ahead and start WDSc

Invoking WebSphere Development Studio client (WDSc)
To start Development Studio client,
* Press the Start button on the task bar of your desktop
* Choose Start-2Programs 22IBM WebSphere Development Studio Client for
iSeries -> IBM WebSphere Studio Site Developer Advanced

15 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

* After a few moments of loading, the workbench appears

- ¥ Remote Systems Explorer - Development Studio Client 100 x|

File Edit Perspective Project Window Help

H-lHR &S| X%

J_@ Remote Systems v X X ]

& gh Welcome to WebSphere De...ment Studio Client 4.0
s Mew C fioh...

& New Connection [To get back to this page at any time, zelect Welcome on the Help menu.)

‘E" Local This page tells you what you should know before you start uzing the IBM WebSphere Developrment Studio Cliet
To learn more, read the Development Studio Clent help or the Getting Started information.

& B

-

3 iSeries Development
The Bemote Systems Explorer perspective offers a vanety of remote system tools to iSenies
[and ather spztems) programmers. Thiz perspective includes the Remote Systems view [providing
a tree-like display of files, commands, and jobs on variouz system connections), Commands
wiewy, and Properties view. Other views appear depending on the way you use the tools.
[If you are nat in the Remote Systems Explorer perspective, click here)
Ta start working with your iSeries objects, create a new spstem connection.

@ WebFacing Tool . R . =
4| | b
=

% Commands i

= Properties * X

E 5B [~
Froperty | Value ﬂ k
| ]| || =] e

Cnmmands] Tazks )| Outling jiSeries Job Log

If the workbench has previously been used, it will look different than in the figure
above. In case you didn't reset the workbench some pictures will differ from your real
lab environment.

You will be working with the Remote Systems Explorer (RSE) perspective in the
workbench.

A perspective is a specific arrangement of views and tools in the workbench,
depending on what role the workbench user has, he/she will use a different
perspective. A web developer will use the web perspective, a Java developer will

use the Java perspective, an iSeries developer will use the Remote Systems

Explorer perspective.
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The workbench most likely will already show the Remote Systems Explorer
perspective, you might see a different perspective already open in the workbench or

no perspective.

- ¥ Remote Systems Explorer - Development Studio Clie: _ - 10| x|
File Edit Perspective Project Window Help

B -EE S| E | L

iz AF Remote Spstemgeie x| BERT X l

|| P Welcome to WebSphere. .t Studio Client 4.0

- Mew C tion...

% ﬁ L EWI BrnEcien [T get back to thiz page at ary bime, zelect Welcome on the Help menu ] =
l% : e Thiz page tellz you what you should know before you start using the 1B WebSphere Developmen
S &I toraslym To learn more, read the Development Studio Client help ar the Getting Started infarmation.

% toras43f
-8 LOCALHOST

&' MP!SE'!ES o1 % iSeries Development

&I MyiSeres_1 The Remote Systems Explarer perspective offers a wariety of remote system tools to Senes
[and ather syztems] prograrmmers. This perspective inchides the Bemote Systemns view [providi
a tree-like digplay of files, commands, and jobs on warious system connections), Commands
view, and Properties wiew. Other views appear depending on the way you uze the tools,

[If you are not in the Flemote Systems Explorer perspective, select Help->'Welcome after pou ¢l
To start working with your iSeries objects, create a new system connection,

i3 WebFacing Tool
wiith the webF acing Tool, vou can take vour leqacy applications to the web, The tool uzes st
DDS dizplay files and creates a browser bazed verzion of the uzer interface. To see the WebF.

E Froperties v X i3 WebSphere Studio, Site Developer with iSeries enhancements
s E with the 'webS phere Studio product, Site Developer or Application Developer, you can do the
=+ ~

Froperty | Y alue

i3 Mavigate the warkbench _|;|
Tl vmel bmnmle mminb=is ;inm A rrmrm mmremmmbiimes D oomle memrsmimmbi s mcmimsinbe, mF iimas Fenasls
3

1 |

* Check for the name of the perspective, the arrow in the figure above indicates where
to look for the perspective name.
If the active perspective is already the Remote Systems Explorer perspective

skip the next steps until you see the heading

Now you are ready to create a connection
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Open the Remote Systems Explorer perspective

If there is no perspective open or a different perspective open, go through the

following steps:

e Start the Remote Systems Explorer perspective, by selecting the Perspective
menu item on the workbench Menu bar.

* Then Select the Open choice from the pull down menu.

¢ Select the Remote Systems Explorer (RSE) option from the sub menu.
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Now you are ready to create a Connection

* Go thru the following steps to create a connection to the i Series server we will
work with in this Lab.

- Remote Systems Explorer - Development Studio Cli

File Edit Perspective Project Window Help

S |HEE| X Y| I

Mg Fiemote

i
=|_.h_ W L
g E, Local
&-Ey 54004
I &-Ey toras7m
i)
15y
55
]
=3
¢ Locate the New Connection node.
¢ Doubleclick on the New Connection node.
19 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

The New Connection wizard will appear.

ARemote System Connection

Define connection information

-

Farent profile:

TEER

IS#EIEIE

Connection nj
System tped I iSernes j
Host name IS 4008 j

Diefault Useg

o anscmexx

Dezcription; ¥ -

[[ Ensh ]

¢ Back Hest >

Cancel

* Leavethe parent profile asis, don’t change it.

* Specify the Connection name, thisisthe same as your iSeries host name.

* Specify the System type, whichis. iSeries.

* Specify the Host name, if you don’t know it ask your instructor.

* Specify the Default User 1D, whichisWDSCL ABXxX,

xX being your group number, if you are group/team 70, your userid would be

WDSCLAB70
* Pressthe Finish push button.
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Selecting an iSeries object in the RSE perspective

Back in the RSE perspective, you now need to get to the iSeries object you want to

work with.

- ¥ Remote Systems Explorer - Development Studio Clienk

File Edit Perspective Project ‘Window Help

B-HEES | RXs| ¢

EE R ernaot

I

X

By 54008
By toras0?m

=By 54008

S50 iSenies Objects
:%:'ﬁ' “our libraries...

; :%:'& our objects...

; :%:'& Your members. .
; :%:'& Library st

& Com

I Walue

M s Caninerctnn

| 54004

iSeries . Jo

& prompt for a new connection

First you will need to specify the library you want to work with:

* Expand the connection node that connects to your iSeries host, by clicking on

the + sign beside it.

* Expand the iSeries Objects node.

* Expand the Library list node.

We have setup your Userid so that your group/team library has been added to the

library list automatically.
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You will be prompted to sign on to the iSeries server

- ¥ Enter Password x|

Syztem type: IiSeries
Host name: ITEIFL&SEI?M

UserlD:  [wDSCLARXK

™| Eermanently change user D

Paszword: I

] LCancel |

| _

* Use Userid WDSCLABxx and password WDSCLABXxx

22 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

Back in the workbench in the RSE perspective you will see the libraries in your
job’s library list.

- ¥ Remote Systems Explorer - Development Studio Client
File Edit Perspective Project  Window Help

| HE&| X%

___.E R emak =H\-=‘ £-§'?J = =

-l QUSRSYS -]
i, WESLABRK

i}{., CODELAER
; : CLA1.*pam.clle
; P&yvROLLG. *pgm.rpgle

STRCODECPP. “pom.c
EMPMST “file. pi-dta
B M5 TSP, ile.dspf
PRJMST “file. pf-dta
BCLSRLC. file. pf-arc
-[F ODDSSRC file.pf-src
- EMPMST pf

- [E] M5TDSP. dspf

& & & & & e ||

[ ORPGLESAC flepfst_|| =
] PAYROLL ipale T% Con

- [E REFMST “filepf-dta

RSNMST file pi-dta

...... [ STRCODETCP.cmd |«

1| - | »
|E| Procerties 2 E - xl ﬂ

* Locate library CODELABXX, XX being your group number, and expand it.

Note:

If you see 2 CODELABXx library entries in the list, don’t worry, one entry

represents the current library, the other shows the same library, but in the library

list.

You will see all objects in this library appear in the expanded list.
* Locate the QDDSSRC source file and expand it.

* Locate the QRPGLESRC source file and expand it as well.
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Now you can access the members in these 2 source files.

- ¥ Remote Systems Explorer - Development Studio Client iy ] |
File Edit Perspective Project ‘window Help

HE S| X% S
IE Remat i ~:;§3? v X

-, QUSRSYS =]
-l WSS AR
-, CODEL&EN

CLR1.*parm.clle
Pa&YROLLG. *pgm.rpale
STRCODECPP. “pgm.c
EMPMST “file. pf-dta

] PRJMST “fie.pf-dta
CQCLSRC #ile. pf-src
ADDSSRC *fle. pf-zrc
EMPMST pf
Open With d 7 LPEX Editor

Tf Rename 4 (CODE Editor

F ey 6. CODE Designer |
4 Move Commands S ox

Delet =
a-T RE Doee =l

- RS Compile 3
% 5T Compile (Mo Prompt)

4] _ E
Properties ;

=0 R0 e R A Y

]|

]

(=] Properties B o o v X

Property | Walue 1= ISdDD.-'B. j IiSeries Eommannj I
I Arne MSTNSP i

1| | I iSenes Job LDgﬂaskleDmmandsJ Outline

Open new view

* Right mouse click on member MSTDSP in the QDDSSRC source file.
e Select the Open with menu option from the pop up menu.
* Select the CODE Editor option from the sub menu.

The CODE editor window will show up with this member loaded.
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Enabling Extras

Later on you will use some additional feature in the CODE editor. To enable this, you

will now enable these additional features.

* Inthe CODE editor, check if the Extras menuis listed.

If not,

* select Actions>Enable Extras... Thismenu item is only available when Extras
are disabled.
The Enable Extras dialog appears.

e Just pressthe OK push button on this dialog.

The next time the editor gets refreshed, when opening afile for example, the Extras

menu option will be added to the editor menu bar.
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Opening a second source member

We want you to open a second member in the CODE editor, so back in the

workbench in the RSE perspective

Right mouse click on member PAYROLL in the QRPGLESRC source file.

Select the Open with menu option from the pop up menu.

Select the CODE Editor option from the sub menu.

This member will be loaded into the CODE editor as well.

Your editor window will look something like this:

EEDDE - <RO5400B>CODELABXX,/ QRPGLESRC(PAYROLL)

BaBaa81
(1515 15T P
pgBae83
BoaoBy
ggaa8s5
808886
paee87
fgvoes
(118 18 T5 )
fgae18
ggee11
faBae12
BeBee13
pgae1y
paae15s
agae16
fa\ae17
foBe18
fgee19
fgee2e
sgee21

PROGRAM HAME - RPGPGH
DESCRIPTION - Time reporting master file maintenance using
externally described workstation processing.

INDICATORS USED
58 - No record found on CHAIN operation
68 - General error condition

98 - Protect display on delete request
KC - End of job requested
KD - Return to application selection

KE - Return to employee selection

KF - Return to project selection
KG - Return to reason code selection
LR - Last record

SUBROUTIMES USED
EDITSL - Edit application selection display (SELECT)
ACDESR - Edit action code for all maintepance requests

This program uses all externally described files. Files
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To switch back to the DDS source member

91 CODE - <R05400B>CODELABXX /QRPGLESRC{PAYROLL) - ol x|

File Edit Y Actions

Options  Windows Help

aaoae

aaoaaz F= PROGRAM HAME - RPGPGH

000003 F= DESCRIPTION - Time reporting master file maintenance using
aaaaay F= externally described workstation processing.
aaoaes F

aaoaes F= INDICATORS USED

aeoaa7 F* 58 - NHo record found on CHAIN operation

Baeeas F= 68 - General error condition

AaaRan . 0n [ TP NS S C [ P P E "

* Click at the drop down list push button (the arrow in the figure above points to it)

You will see a list of members currently open in the editor. From this list you can

quickly select the member you want to work with.

* Select the MSTDSP member from the drop down list.
Now you can work with this member.

To get back to the RPG member, use this short cut::

* Pressthe ALT key on your keyboard and hold it

* Press the ---> key (the key with the arrow pointing to the right) while holding the

ALT key. The next member will be active in your Editor window.

This is a fast way to toggle through multiple members that are loaded in the

editor.

You can use the <-- key to toggle backwards through a loaded member list.
* Make sure you are back at the RPG member for the next exercise.

Now your are ready to exploit the editors basic features.

Move on to the next section:

Basic Editor features
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Basic Editor Features
The CODE Editor has al the basic functions that you would expect in any serious editor:
* Cut, copy, and paste
* Block marking of lines, characters, or rectangles with copy, move, overlay, and delete
operations.
» Powerful find and replace functionality.
* Unlimited undo and redo.
» Automatic backup and recovery.

In addition there are a few more functions that you may not have seen in aworkstation editor:
* Token highlighting -- different language constructs are highlighted using different colors
and fonts to help identify them in a program.

» SEU-like format-line rulers to show the purpose of each column for column-sensitive
languages like RPG and DDS. These rulers can automatically update themselves to reflect
the current specification.

» SEU-like specification prompting for RPG and DDS.

* Sequence numbers which allow SEU-style commands in the prefix area.

* Intelligent tabbing between columns for column-sensitive languages.

» Automatic uppercasing for languages that expect uppercase.

* For column-sensitive languages there is a command that simplifies text insertions and
deletions.

* On-line language reference help.

Now let’stake aminute to try afew of these features.
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Column Sensitive Editing

CODE provides special support for insertion and deletion in column-sensitive languages.
1. Select the Options menu item on the editor menu bar.
___ 2. Select Language editing from the sub menu.

3. Sdlect Column sensitive editing if it does not have a check mark beside it.

Note:
If you are using any older version of CODE, do the following:
- Pressthe Esc key to move the cursor to the CODE editor’s command line.

- Type: CODE FIELDSON

- Press Enter.

Now let’'s see what this does.
1. Movethecursor torow 27, column 10.

2. MakesuretheeditorisinInsert mode. If the status area says ‘ Replace’, pressthe
Insert key.

EEDDE <III54l.'ll]>EDDEL.ABI]2.-'IJHPELESHE[PAYHDLL] - _ (O] x|
i File Edit “iew Actions Dptlnns Wwindows Help Extraz

'<03400>CODELRBB2IQRPGLESRC(PR?ROLL)

' Row 27 Column 108 Insert
FF11Ename++IPEnSFR1£§+LKlen+nIDeu1ce+ Keywords+++dttisdd

3. Hitthespacebar 3times. Notice that only the filename is shifted but none of the other
columnsto the right are affected.

L FusTlbsP cF  E WORKSTN
FEMPMST UF A E K DISK
FPRJMST UF A E K DISK

4. Pressbackspace 3 times. Once again the filename is affected but no other columns are

touched.
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SEU Commands

If you are an SEU expert you will appreciate the ability to use SEU commands:
* Movethe cursor into the gray sequence number areato the left of the edit area.
e On any sequence number type dd
* Godown afew lines and type dd again and press Enter.
Notice that the lines have been deleted.

Now typei5 in the sequence number area.

Make sure the cursor is within the sequence number area

Press Enter. Five new lines are inserted.

Undo and redo

Now you are going to undo some of the changes you just made to the file.

1. Fromthe Edit menu, select Undo. Notice that the 5 new lines disappear.

____ 2. Doanother undo action by pressing Ctrl+Z. Notice that the deleted lines reappear.
___ 3. Fromthe Edit menu, select Redo. Notice that the lines are deleted again.

At this point you will reload the source from the iSeries to make sure that it is back initsorigina

form. To do this:

1. FromtheFilemenu, select Closeview. A dialog will appear asking you to save the
latest changes.

____ 2. Click theNo push button.

* Go back to the workbench to the RSE perspective and reload the PAYROLL
member in the QRPGLESRC file

NOTE:

You could also use the editor File menu to load the Payroll member, and
select <OS400>CODELABxx/QRPGLESRC(PAYROLL) to reload the original

source.
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Using Language-Sensitive Help

Inside the editor, there is cursor-sensitive language-reference help available. Thishelpis

invaluable if you cannot remember the order of fields in an RPG specification or the possible

valuesfor avariablefield. Thishelpisavailablefrom the CODE Editor window.

1. Position the cursor over the word MOVE in row 56 of the ILE RPG source.

2. PressF1. Language-sensitive help for the MOV E operation code appears in a browser
window.

3. Play around in the help window to see what elseis available.

4. Minimize the Help window.

5. Select the Help menu, to see what help isavailable. ThelLE RPG help menu item will
show you al the on-line help that is available for ILE RPG. Select any menu item to

find more RPG information. Minimize the Help window when you are done.

31 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

Using Prompts

Instead of entering or changing code directly in the editor window, you can use prompts. When
you request a prompt for a specification line, awindow appears where you can enter or change
that line using entry fields.

1. Moveyour cursor to the D-spec on row 33.

___ 2. Fromthe Edit menu, select Prompt (or press F4). A window appears showing the

specification line broken down into its individual fields.

IM10) CTDATA PERRCD() [ Cancel

{BPG IV - D - Definition
: Externally  Type of Data  Type of Irternal | ok |

E ritity narne described  Stucture Definition Fram To/Length Data Type =
D D [5 | | | [ =0 | |:| [EGHtitE I
Decimal Select... |
Positions Kepwords Comments I

Help

_____ DHame+++++++++++ETDsFrom+++To/L+++]Dc . Keyyords++++++4 444+ttt ittbtettbomments+++++4++
[ D ERR 5 58 DIM{18) CTDATA PERRCD{1) |

3. Movethe cursor to the Keywordsfield using the Tab key. PressF1 or click on the
Help push button to see help for thisfield.

A browser window with help for the D spec keywords will appear. If it doesn’'t appear
automatically, you might have to bring it to the foreground by clicking on its icon on
the Windows task bar.

1. Youwill seewordsin the help that appear in adifferent color than the regular text.

These are help links, and they show that there is additional help available on that word or
phrase. Click on any link to see specific help for that item.

2. Minimize the Help window.

3. Click onthe Cancel push button to close the prompt window without changing your
source.
Note: When you use prompts to edit or add to your source and then click on the OK
push button, the changes are added to the program in the appropriate column and the
syntax is checked automatically.
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I ndenting Sour ce

When editing ILE RPG source, it can be difficult to determine the beginning and ending of

constructs. The indent option alows you to view your source with constructs in an indented

mode.

1. Fromthe View menu, select Indent. The indented view is by default displayed in a split
view in the bottom half of your edit window.

2. Togettheindented view displayed as full view, select Ring manager from the

Windows menu. The Ring Manager window comes up.

=10l x|

i BﬂEDDE - Ring Manager

" File | Selected  Wiew

Single ring

élnenrings  DS400>CODELABXYQRPGLESRC(PAYROLL)
_ Shiaw
L Save..,

@ CTD“;Z )5400> CODELABXX/QRPGLESRC[PAYROLL) :

3. Inthe Ring Manager window select the | ndented entry, then click on Singlering from

the Selected menu. All views are now on one ring. Close the Ring manager and switch

back to the edit window. The indented source is now the current view.

Row 3 GColum
B.... =..1...

agaa1 F 2636 36 36 36 36 3

agaaz F=* PROG

s | F= DESC

aaaay F=

agaas F 3636 36 36 36 36 3

4

M ove the cursor to row 455 by typing 455 in the sequence number area and press Enter,

just as you would using SEU and check what happened to the IFEQ - END blocks.
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E\ﬂEDDE - <05400=CODELABXX,/QRPGLESRC{PAYROLL) : Indented

Row 455 Column 1 Replace Browse
B....CLBNB1Factor1+++++++0pcode({E)+Factor2+++++++Result++++++++Len++D+Hi

aa845 8 C= = |

AaB8L51 C DELCDE BEG:R

aaBaL52 C MOVE 1 =IH?@

aaB8L53 C =IH5 @ IFEQ 1

BaBL45 L C | HOVE 1 =[HG6A

BBBL455 C | HOVE ERR{%} EMESS

BABL456 C ELSE

aaBeLS7 C =IH5 @ | IFEQ ‘e

aaBaLSe C ACREC | | ANDEQ ‘DT

aaBaL59 C | | HOVE 1 =[HG6A

aa8eL6 B8 C | | HOUE ERR{18} EHMESS

Aa8L461 C | EHD

aaBeL62 C EHD

AeBL463 C=

AaBuGY C= Invalid action code

B88L465 C=

BaBL4G6 C IHUCDE BEG:R )

1| [ |

I 4

Use the blue drop-down list below the toolbar to switch between the normal view and

indented view to see the difference.

Note: The INDENTED view is Browse mode only and cannot be edited.

5. Switch to the INDENTED view and closeiit by pressing F3.
6. Switch back to <OSA00>CODEL ABxx/QRPGLESRC(PAYROLL).
(Remember, that you can switch between source members in the editor using the

Alt+right arrow or Alt+left arrow keys.)
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Find and Replace
The CODE editor also has a powerful find and replace text feature.
1. PressCtrl+Hometo go to the top of thefile.

____ 2. Fromthe Edit menu, select Find and replace... (or press Ctrl+F, or click on inthe
toolbar). The Find and Replace dialog appears.

CODE -Find and Roplace |
Find |BEGSR B
Replace with I
+ Replace this occurrence [T Case sensitive
" Replace, then find next [+ Pattern match
" Replace all occurrences ¥ Wrap
Find Heplace Options... Cancel Help

3. Click on the Options push button to see what we could do if we wanted to -- ie. search
all thefiles loaded in the editor, search only in certain columns, etc.

4. Check Cancd after find if it isnot already checked.

5. Click on OK.

6. Inthe Find entry field, enter BEGSR to find the start of a subroutine. Make sure the
Replace with entry field is blank. Y ou would use thisfield for text replacement.

7. Click on the Find push button. The cursor is positioned at the first BEGSR in the file.

8. Press Ctrl+N to go to the next location of BEGSR in thefile.
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Filtering Lines

The CODE Editor allows you to filter or subset your source so that you see only lines containing
agiven string. Filtering lines makes it quick and easy to find lines without having to scroll
through your source.

___ 1. Fromthe View menu, select Filter (or press Ctrl+1). The Filter dialog appears.

2. Type BEGSR intheentry field.

Include all lines with this string

|BEGSR] ~]

" Case sensitive

[~ Pattern match

Filter | Cancel Help

____ 3. Click ontheFilter push button. Only linesthat contain the string BEGSR appear in the
editor.

EEDDE - <05400>CODELABXX/QRPGLESRC[PAYROLL] Hx=] E
File Edit Yiew Action: Options ‘Windows Help

SlSENS ] o]

Row 394 Column 12 Replace
..... CLANB1Jactor1+++++++0pcode{E)+Factor2+++++++Result++++++++Len++D+HiloEq. . ..

g885 068 C MATH BEGSR -
883398 C EDITSL BEGSR

083968 C ACDESR BEGSR

a84188 C ADDCDE BEGSR

884338 C CHGCDE BEGSR

ae4588 C DELCDE BEGSR

084668 C IHUCDE BEGSR =
< |»

| v|

4. Move the cursor down alineor two

____ 5. Show al of the source again by selecting View—>Show all or by pressing Ctrl+A.
Your cursor is still positioned on the same line that you moved the cursor to, even

though all lines are now showing.
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Using the Show Feature

To help you navigate quickly through your ILE RPG source the editor allows you to filter lines

based on the line type. In this example, we want to see where al the subroutines are defined in

your Source:

1. Fromthe View menu, select Show and then select Subroutines. All subroutines
specifications are displayed allowing you to move quickly and easily to the areain your
file where the desired subroutineis.

__ 2. Moveyour cursor to the line with the subroutine declaration CHGCDE. (line 433)

3. Show all lines by pressing Ctrl+A.

Your cursor is still positioned on the line for the declaration of the subroutine CHGCDE.
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Multi-File Sear ch Utility

If you would like to search through the membersin a source physical file or through the filesin a
local directory, you can use the CODE Multi-File Search tool.

1. From the editor Windows menu, select Multi-file search. The Search dialog appears.
2. Inthe String entry field, type ENHRS

Fr-_ Search
Stiing [ENHRS =]
SEIVET] < 05400 =]
Host
Libwrary IEDDEL.{".B:-::-: Browse... |
File ODDSSR
tember filters |==,.f_-.||_|_

- Calurmmns

o Al columnz

"~ Bebwesn 1|ﬂ ar‘u:ll gglﬂ
"~ Betwesn 1 I ahd end of line

[ Case sensitive

Search I Drefault | Cancel | Help

____ 3. Click on the Server combo-box and select <OS400>.
4. InthelLibrary entry field, type CODEL ABxx where xx is your workstation number.
5. IntheFileentry field, type QDDSSRC to search all membersin this source physical file.
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____ 6. Pressthe Search button. The Multi-File Search window lists all thelinesin all the files
that reference ENHRS.

IE. ENHRS - Multi-File Search

File Edt %ew DOptions Tools Help
S EEEE T B

;| =(CE400=CODELABX iDL ESRCIEMPMST)

E ErHRSE R
;| =0E400=CODELABR KIQDDESRCIMSTDSF)
E ErHRSE R B 11 37REFFLD(RCEMPENMHRS *LIBL/EMPMET)
iJ =0E400=CODELAB X KIQDDESRCIREFMST)

31 TERT{'EMPLOYEE MORMAL WWEEK HOURE")

IFuund 3 occurrences of 'ENHRS'.

7. Double-click onthelast linein thelist
A ENHRS 31 TEXT(EMPLOYEE NORMAL WEEK HOURS)
The member REFMST is automatically loaded into the editor and the cursor is placed on

the correct line. Wow !
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Comparing Files

If your product undergoes many changes, you will find the Compare utility useful. It allows you

to compare different versions of a program and find the differences. Y ou can edit your source

directly in the utility -- it contains all of the CODE Editor's features.

1. Switch back to <OS400>CODEL ABxx/QRPGLESRC(PAYROLL) using the blue
drop-down list beneath the toolbar.

2. From the Actions menu, select Compare... The Compar e dialog appears.

3. Intheentry field, type

<>CODELABxx/QRPGLESRC(PAYROLLG)

where <> means use the default host, xx is your workstation number. PAYROLLG isa
version of the PAYROLL file where some compile errors have been corrected.

4. Click onthe Compar e push button. The editor now has the PAY ROLL member loaded
on the left and member PAY ROLLG loaded on theright. In between the two members
aretwo long vertical blue lines with horizontal yellow and red bars highlighting the
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differences in these members.

L‘Tq CODE - <05400>CODELABXX/QRPGLESRC[PAYROLL): 2

File Edit Yiew Actions Compare Optione  Windows  Help

(08400>CODELRBXX/QRPGLESRC(PRVROLL)

Row 64 Column 12 Replace
Factor1+++++++0pcode(E)+Factor2++

000620 EXFHT SELECT
000B30=INKC IFEQ 1
000840. GOTO END
000850 ELSE
000660 EXSR EDITSL
0E06TO END
000680

00690 the general error indicator x
BEOTOBogram branches back to the SEL
0EeT10

BOBT20=INGO IFEQ 1
0OOT30 GOTO SELTAX
0OOTHO END

B0OOTS0

B00TE0e application selection fields
BOOTrOsted and the program will bran
BROT80at application.

000790 EMPAPL (employee maintenance)
0008BRanches to label EMPTAG.

000810 PRJAPL (project maintenance)
0ER820anches to label PRJTAG.

q |

Al

_

'm

v|

(08400>CODELQBXX/QRPGLESRC(Pﬂ?ROLLG)

Row 73 Column 12 Replace
FJactor1+++++++0pcode(E)+Factor2++
000620 EXFMT SELECT_:J
BRO63A:=<INKC IFEQ 1
000640 GOTO END
0PE650 ELSE —
000660 EXSR EDITSL
BEEGTO END
0PO680

000690 the general error indicator x
B0OTOBogram branches back to the SEL
000710

0ROT20+ING0 IFEQ 1
000730

000740 END

000750

000TE0e application selection fields
0007rOsted and the program will bran
000T80at application.

000730 EMPAPL {employee maintenance)
0008BRanches to label EMPTAG.

000818 PRJAPL (project maintenance)
00E820anches to label PRJTAG.

g |

'm

v|

Use the vertical scroll bars to move within thefiles. Asyou scroll, you will see where

the differences are in the members. RPG experts will notice that PAYROLL has some

erorsinit. Wewill fix thesein afew moments.

Compar eto go back to the original view.

From the Compar e menu (which was inserted while performing this action), select Exit
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The Navigator

Take full advantage of the Navigator to view how calling and called procedures or functions are

related. The arrow direction indicates which procedures or functions are calling and which ones

are being called. The Navigator isavailable for ILE RPG, C, and COBOL languages.

1. Switch back to <OS400>CODEL ABxx/QRPGLESRC(PAYROLL) using the blue
drop-down list box beneath the toolbar.

____ 2. Fromthe View menu, select Navigator menu and then select Open. A Navigator
window opens up showing that the MAIN procedure callsEDITSL and ACDESR. The
subroutine ACDESR calls ADDCDE, CHGCDE, DELCDE, and INVCDE.

+ Havigator M=l B3
File Service: “iew DOptions
[
ADDCDE
v
EDITSL CHGCDE
|
MAIN @ ——w= ACDESE. — = DELCDE
Iy
INVCDE
Rl | :

3. Ifyouright click on the ACDESR subroutine you can go right to the line where that

subroutinesis caled or where it calls other subroutines.

ADDCDE
.

EDITSL CHGCDE
_}},’
| ACDESR .:r”/;:l DELCDE

Callers  » AR
AN ;198
FAIN : 278

4. From the Navigator’s Services menu, select Topology. Thisopens afilecaled
NAVIG.OUT that lists the called and calling functions. For large, complex programs

these tools are invaluable.
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5. PressF3toclose NAVIG.OUT.

6. Select the Navigator window and from the File menu, select Close.

43 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introducti

onto CODE

Syntax Checking

Oneof t

he powerful features that the CODE Editor shares with SEU isits ability to syntax check

your source. Syntax checking can be done either when the cursor leaves each line of source or all

at once on either the currently selected source or on the entirefile. In this part of the exercise you

will create a syntax error and will be immediately prompted to correct it.

1. Movethe cursor to row 198 which contains‘EXSR ACDESR’. Y ou might already be
on that line but if not, you already know different ways of getting there. Y ou could type
the line number in the sequence number column, or you could use L ocate Line (Ctrl+L),
Find and Replace (Ctrl+F), Filter (Ctrl+l) or the Navigator function.

2. Append an X to the EXSR op-code to make it EXSRX.

__ 3. Movethecursor off of the line. An error message appears to draw attention to the error.

001960 C »INKC IFEQ ‘0’

061970 c EMPNO CHAIN EMPMST 50
001980 C EXSR¥ ACDESR

BO1986RNFS014E Operation entry is nof] valid; specification is ignored.

001990 C ELSE

062000 c GOTO END

002010 c END

M ove the cursor onto the pink error message.

Press F1. This opens awindow with second level help for the error.

Minimize the help window.

Change EXSRX to EXSR to correct the error.

Move the cursor off the line you just fixed. The error message is automatically removed
from the editor.

Y ou can toggle automatic syntax checking by using the Options—>L anguage

editing—> Syntax checking menu item.
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Options  'Windows  Help  Extras

Fonk...

Color palette. ..

Token attributes. ..
Associations g

L changes.
ile{EY+Factor2+++

Autosave. .. BEGIH
Resequencing. ..

Editar parameters. .

ilobal variables. .. e to validate a
Profiles *

Controls g ‘e’

Toal bar » H EMPHST

File list * ACDESR

key behavior g EHD

Stream seleckion

Language editing v Token highlighting

EMD R checking
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Verifying Your Source

Now we get to play with one of the most powerful and unique features of the CODE Editor -- the
Program Verifier. The verifier checks for semantic (compile) errors on your workstation so that
you can guarantee a clean compile on theiSeries. Think of the host cyclesyou'll save. Itis
especially handy when you are writing code but are disconnected from an iSeries. Y ou can do
this because CODE ported the parsing and checking code from the i Series host compilers to the
workstation. The Error List window lists the errors that are found and their severity, inserts the
error messages directly into the source and helps you to navigate between the errors.

Invoking the Program Verifier

Before you compile your code on an iSeries, you can make certain that there are no errors by
invoking the Program Verifier:

1. Fromthe Actions menu, select Verify program and then select No prompt (or click on
g5 ). A verify isperformed and the Error List appears. By default, you will seea
number of informational messages that are not shown in the picture below. To filter out

all the informational messages toggle the Options->1nclude->1nfor mation menu.

[a[{=t Toolz Help

i Infarmation Ctrl+l
[ Mezsages kv Warning Chrl+iaf
| —— Errar Chr+E
i Todlbar r v Severe Chil+s

¢ v Show on update v Teminating Chrl+T "

S Auto delete v duto refresh

To determine the severity and line number of an error:

1. Click onany error inthelist. The statusline at the bottom displays the severity of the
error and the line number in the source.

2. PressF1. Second-level help for that error message appears. Read the help.

____ 3. Minimize the Help window.

To insert an error message in the source and place your cursor there.
1. Double-click ontheerror RNF7043E. The error isinserted into the editor and you are
taken to the offending line.

Efs H-\adtswin\T mpA\PAYROLL.E¥T - Error List

Fil= Edit “iew DOptions Tool: Help
SIS ¥ &) (= -+

[ «05400=-CODEL ABN4ARPGLESRCIPAYROLL)

RMFS17SE ENDSR aperation is mizsing for subroutine DELCDE; EMDZR statement iz assumed after this specification.

RMFFO30E The natme of indicatar SELTAX is not defined.

HNF7043 - Severity: Error Line: 73
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Fixing Errors

Now you will use both the editor and the error list to fix the errors found when verifying the

program.

1. Theerroronline73isatypo. SELTAX should really be SELTAG. Makethe
appropriate change.

____ 2. Switch back to the Error List window. Severa of the errors now have a checkmark
beside them. Thisindicates that you have modified these lines. The only serious
remaining error isRFN5178E. Thiserror is caused by amissing ENDSR.

Ef: H-AadtewinA TmpAPAYROLL.EVT - Error List

File Edit %iew Options Toolz Help
HEE SR

[ «0S400-CODEL ABO4/QRPGLESRC(PAYROLL)

E “MF21 V3E EMDSR operation is mizsing for subrouting DELCDE; EMNDSR statement iz assumed after this specification.
«f RMFTO043E Target SELTAX of GOTO or CABxx operation is not & label; the specification is ignored.

~f RMFYO30E The name or indicatar SELTAX iz not defined.

RNF5178 - Severity: Error Line: 1

____ 3. Movethecursor to row 462 in the editor. From the View menu, select Indent if you are
having troubles seeing the error (or look at the picture in the | ndenting Sour ce section
again).

____ 4. Placethe cursor in the text area of line 462 and press Enter to insert anew line.

5. Onrow 463, type

C ENDSR
(Hint: use the Tab key to quickly move to the appropriate column)
All the non-informational errors are now fixed.

Saving a Sour ce M ember

Before you lose any of your changes, it's agood ideato save them. Y ou can save the member
from either the File menu, the toolbar (click on ), or:

1. PressCitrl+S. Changes are uploaded to the iSeries

____ 2. Verify your source again, everything should be OK, you are ready to compile.
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CODE Remote compile (a.k.a. Program Generator)

The remote compile capability isanother feature within CODE. It gives you aworkstation
interface to submit requests to the i Series to compile, bind, or build objects on the host. It alows
for easy access to al the compile options available for all the supported CRTxxx commands. It
remembers your last compile options so that they only need to be entered once. The remote
compiletool also supports several features for Java, such as compiling on the i Series host.

If you used the local program verifier, then your host compiles should be successful -- no wasted
iSeries cycles. However, if there are errors, the host compiler will send the error information
back to the workstation and they will be loaded into the Error List window which behaves just as
it did when you did a program verify.

Starting the Remote compile

Whenever you request that source be compiled from within the editor, the Remote compile tool

is started.

1. Fromtheeditor’s Actions menu, select Compile and then select Prompt... The Remote
Compile dialog appears.

CODE Program Generator M=l E3
Optionz Tool: Help

Semver Source
I 05400 j |EEIDEL.L‘«B><><£I]F|F'G LESRC[PAYROLL) List... |

—Action

Comrmand
|EF| TEMNDRPG

CRTCELMOD Associated profile
CRTCBLPGM E__
CRTCLMOD | ILE RPG Compile/Bind =l
CRTCLPGM

CRTCMD

CRTCMOD

CRTDSPF

CRTICFF

CRTJVAPGHM
CRTIF il
I Ll_l

S I [Ehanae Eemu:u'-.-'el Options...

Subrnit |
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Compiling Your Source

We will now use the Remote Compile tool to select compile options. To start, we have to

specify some settings and the program we want to compile.

____ 1. Fromthe Options menu, select Settings... The Settings dialog appears.

Note: Don't use the Options push button, use the Options menu item

1. Onthe General page click on the I nter active action mode and make sure the Notify on
completion is checked.

2. Click on the OK push button to save your settings and dismiss the dialog.

3. Both the Server and the Sour ce entry fields should already be filled in with OS400 or if
you use the RSE with the server name you specified there and
CODELABxx/QRPGLESRC(PAYROLL), respectively.

4. The L abd identifies the command and options for the command that will be used to
compile the program. Select the CRTBNDRPG label.

5. Click onthe Options... push button near the bottom right-hand side of the notebook to
select the compile options for the program.

6. Click onthe Compile tab.
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____ 7. Changethe Debugging views from*CMDDFT to *ALL.

Pragram Compile |Data I Listing/Generation | An:tivationfElindingl
— Compiler Options
Debugging views i | -
Authority *CODFT -
Uzer profile *CWODFT =
Target release *CWODFT -
DOptimize *CWDDFT =
Enable perfarmance collection *CWDDFT -
7 Prafiling data “ChMDDFT
Define condition names |*CMDDI-_|' LI
e
[DElEte
— 4] ] b
CETENDRPG SRCFILE(AL/&F) SRCMER(EM) PGIMI&L/AM) ﬂ
DEGYIEMW*ALL) OFTIONMEYEMNTF) LI
0] I Cancel | Default | Help |

____ 8. Select any other tab to explore the ILE RPG compile options. Click on the OK push
button when you are done.

9. Click on the Submit push button to submit your compile request to the i Series.

___10. A message will tell you when the compile is complete. Click on the OK push button in
the message dialog.

____11. Click onthe X in the upper right-hand corner of the Program Generator dialog to close
it.
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The Command Shell

Y ou can use the Command Shell inside the CODE Editor to submit commands to the iSeries.

Y ou could change your library list, for example.
1.

From the Windows menu, select Command Shell (or simply press F9). Thiswill bring

up the Command Shell where you can enter both workstation and host commands.

____ 2. Thelibrary you will useis CODEL ABxx where xx is your workstation number. At the

<0O$400> prompt, type CHGCURL 1B CODEL ABxx and press Enter.

L"'{ﬂIZIIIDE - Command Shell

Command Shell

88881Hicrosoft Windows 2888 [Uersion 5.808.2195]
88882{C) Copyright 1985-2888 Hicrosoft Corp.
Bana3

BABALE (WD THBA System

BA8A5<054008>CHGCURLIB CODELABxX

BABAGCPC2198

88087 Current library changed to CODELABRX.

g@BB8Cause . . . . . : The current library in the library list was chan

a0689
Ba818<05408>

prompt in the Command Shell to aworkstation prompt.
4. Typec: and press Enter.
5. TypeDIR and press Enter. Now you can scroll up and down to view al files and

directoriesin the c drive.

prompt.

3. From the Options menu, select Servers and then select LOCAL. Thiswill switch the

6. From the Options menu, select Servers and then select OS400 to switch back to host
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Running the PAYROLL Program
In this part of the exercise we will run the PAYROLL program that we just compiled.
1. Intheeditor, switch to the Command Shell by pressing F9 if you are not already there.

2. Atthe<O$400> prompt, typein the following command:
CALL PAYROLL
then press Enter.

Time Reporting System 98/04/09
Maintenance Selection 17:26:38

Enter an X beside the application you want to maintain

Employee Master Maintenance
Project Master Maintenance
Reason Code Master Maintenance

3. Switch to your 5250-emulation session.

4. Placean ‘x’ beside Employee Master Maintenance. Press Enter.

5. Type 123 for the Employee Number.

6. Type A for the Action Code to add employee 123. Press Enter.

7. Type any information you like about the employee. Press Enter. Play in the application
as much asyou like.

8. Press F3to end the PAYROLL job.

Note:

Even if you are working from the RSE, to run this 5250 application, you need to
use the CODE server job that was started in an emulation session, not the RSE
server job. The program will need a 5250 device to display its Workstation file
content.

However, you could use the STRRSESVR command to get an equivalent to the

CODE interactive job and then run the application directly from the RSE

perspective.
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The CODE Designer

Using an editor to create and maintain DDS source for your display and printer files can be a
frustrating and difficult task. What would be great is a graphical design tool that let’s you design
your screens and reports visually and then generate the DDS source for you. Well, that’s exactly

what the CODE Designer does for you.

The CODE Designer interface was designed to help the novice DDS programmer create screens,
reports and databases quickly and easily without worrying about the details of the DDS language,
while at the same time letting the expert DDS programmer get access to al the features and
power of the language. We'll now step through each part of the interface and update some DDS

aswell.

Open a DDS display file member using the WebSphere workbench

In the workbench, in the RSE perspective use the connection that you used in the
exercise before. In the list

* Expandthe*LIBL filter orif it istill expanded useit asis,

* Expand the QDDSSRC filein library CODEL ABXxx

* Right mouse click on the MSTDSP member and select:

Open with --> Code designer

The member M STDSP will be downloaded to the workstation and loaded into
CODE designer.
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TheDDSTree

What you are looking at now is basically an explorer view of the DDS. The DDS Tree view on

the left-hand side of the Designer displays the DDS source in itsfile, record, field, and keyword

hierarchy. Itisafamiliar and intuitive way to see the overall structure of the DDS source and to

navigate through it quickly. Don’t worry if you're not a DDS expert, we'll explain everything

you need to know.

1. Click on the + beside the folder <Servername>CODEL ABxx/QDDSSRC(M STDSP).

. Click on the + beside the record SELECT.

2. Click on the + beside the folder File Keywords.

. Click on the + beside the field EMESS.

H*

CODEL:
Filz Kemmaords
=R PRIMNT
AR IMDARA
AR CAD3
AR CADY
SELECT
[L]E Record Keywords

-u=w BLINE,

LA ALARM
g4 PRGN
Eﬂ"'d "Time B...System'
- [@ pate
Eﬂ---d ‘M ainte. .. ection’
(B *TIME
Eﬂ---d ‘Enter ...inkain'
] EMP&PL
#-# Emplay.. enance’
-] PRJAFL
#-# "Projec...enance’
] RSM&PL

=-] EMESS
¢ 0= DSPATR
F- A F3End of Job'

B 48 EMPSEL
B 48 EMPMNT
i

Eﬂ---d ‘Reazon...enance’

3
4. Click onthe # beside the folder Record K eywords.
5

||

The DDS Tree is now showing you a nice summary of the file-level keywords and of the record

SELECT

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.

54

© Copyright IBM Corp. 1998 , 2002



Introduction to CODE

The Details Page

In the upper right-hand side of the Designer is the Workbook with several different tabbed pages.
Thetop pageis caled Details and it lists the contents of the currently selected item in the DDS
Tree.

In the bottom right-hand side of the Designer is the Utility Notebook. The Selected DDS pagein

the notebook shows the actual DDS source for the currently selected item.

___ 1 IntheDDSTreeclick ontherecord SELECT. The Details page lists al the fieldsin the
record SELECT and summarizes some of their properties. The Selected DDS page
shows the DDS for the SELECT record.

Field | Position I Length | Type | Shift | Usage | Sample

A'F'FEGEI'I' 2.5 5 Test congtant PRGO

A Time R, Syster’ 2,30 1 Test congtant Time Reporting System
@ *DATE 2,70 [ Date caonstant Y MMADD

A Mainte.. ection’ 3.30 2 Test congtant Maintenance Selection
{F3*TIME 3,70 G Tirne consta... HH:MM:55

A Enter . intain' B.14 A4 Text congtant Enter an ¥ bezide the application po
3 EMPAPL 9.25 1 Alphanumenc A - Alphanumenc Both B

A Employ...enance’ 9, 28 27 Test congtant Employes b azter Maintenance
[ FPRJAPL 10,25 1 Alphanumenc A& - Alphanumenc Both B

A Projec..enance' 10,28 26 Text congtant Praject Master Maintenance
I RSHAPL 11,256 1 Alphanumerc A - Alphanumerc  Both B

A Feason..enance' 11,28 30 Test congtant FReazon Code Mazter Maintenance
EJEMESS 21,16 A0 Alpharumenc 4 - Alphanumenc Output 000000000000000000000C
A F3End of Job' 23,7 13 Test congtant F3-End of Job

4| ]

2. IntheDDS Tree click on Record keywords immediately below SELECT. The Details

page shows the current record-level keywords. The Selected DDS page still shows the
DDS for the SELECT record.
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3. Inthe DDS Treeclick onthefield EMESS. The Details page showsiits field-level
keywords. The Selected DDS page now shows the DDS for the EMESS field.

Selected DDS | Create keywords | Web Settings | Comments | Emorlist |

=]

F:! EMESS E0A O 21 16 ﬂ
& B0 DSPATR(HI)

. A

Even thisrelatively small and simple DDS source member demonstrates how much easier it isto
use the Designer to navigate through your DDS source. The syntax is being interpreted in
intuitive graphical ways making it an ideal tool for learning DDS. But to get orders of magnitude
improvement in your productivity what you really need is to work with your screens and reports
inaWY SIWY G fashion, completely oblivious to the DDS required to make things appear the
way they do. Y ou need the Design Page.
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The Design Page

Y ou will spend most of your time creating, updating, and designing your DDS screens and
reportsin the Design page. The Design pages allow you to design your screens or reports
visually using an intuitive graphical user interface.

1. Click onthetab labeled MAIN_MENU in the workbook.

Details  MAIN_MENL lSnurce] Listing]

@l lgnore all indicators

PRGEL Time Repo
Maintenan

Enter an #

er Maintenance

F3-End of Job

In order to understand where MAIN_MENU came from, we need to describe the concept of a
group. A group issimply a collection of one or more DDS records that make up asingle screen
or report. It isthe set of records that is written by the application to the display or printer device
at onetime. Grouping records together allows you to work on one record while still seeing the
related records in the background. The Workbook has a Design page tab for each group defined

for quick access to each group of records.
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Creating Groups from Existing Records

If you are working with existing DDS, you will want to create groups that will correspond to how

the records are being used. In this example we will create a group for the next screen, where the

user selects which employee in the payroll database to maintain.

1. Scroll to the bottom of the DDS Tree and click on the + beside the MAIN_MENU
group. The SELECT record appears as the only record in this group.

© L+l HINMN
- 5 Y

-4 SELECT I
al I -
2. Right-click onthe MAIN_MENU group.

3. From the pop-up menu, select Insert group... A Group properties notebook appears
and a blank Design page for the group SCREEN1 also appears.

4. On the Group properties notebook, click on the record EMPSEL in the Available list
box and click on the | push button. For simplicity thisisthe only record we will add

for now. The Design page now shows us what the record EMPSEL looks like.
5. Name the group by over typing SCREEN1 withEMPL_SELCT

@8 Group properties

Bazics | Styles I

[EroLp IEMF'L_S ELCT

Heailable Selected
SELECT EMPSEL
EMPMMT
PRJSEL
FRIMMNT w3 |
RSMSEL
REMMMT |
L4
< | I 4 | i

6. Closethe Group properties notebook by clicking on the X in the top right corner.

WEell, it appears that thisis one of those unusable applications where you have to know the
employee number ahead of time instead of being able to browse what isin the database. What
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wereally need isasubfile. But aren’t those difficult to code, you ask? Not with CODE

Designer.
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Creating New Screens

1. Right-click onthe new EMPL_SELCT group inthe DDS Tree.

___ 2. From the pop-up menu, select Insert group... A Group properties notebook appears
and ablank Design page for the group SCREEN1 also appears.

3. Renamethe group to EMPL_LIST and close the Group properties notebook.

4. You can create things on the design page by selecting the appropriate tool from the
palette on the left-hand side and then click on the design page where you want it to be
created. Right now, most things are disabled in the pal ette because thereis no record in

which to create fields. The only two tools available are Create standard record and

Create subfile record. If you leave the mouse over abutton for a second or two, flyover

help will appear describing the indicated Button.

subfile and a subfile control record pair is created.
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Field Creation and Design Page Toolbar
1. Now click onthe Create named field button and then click somewhere on row 8.

Six fields appear in avertical column. Thisis because the subfile you created, currently
specified a SFLPAGE (visiblelist size) of six.

2. Click onthetop field and hold the mouse button down and move it to row 8, column 5.

Note the current row and column appear just above the field as you moveit.

Hold down the mouse button and move it to the left. The size of the field will be
reduced. The current size will appear just above thefield. When thesizeis 3, let go of

the mouse.

Effevrssr H[E] <] meEmE S [ B [N
lgmﬂ Sea.rch / rename ren:n:urd'_lv N =165 [T B2 s P
____ 4. Thetoolbar at the top of the design page is avery convenient place to monitor and
manipulate the currently selected field. Rename the record from RECORDL to
EMPLSTSFL and the field from FIELD1 to OPCODE by simply over typing the text in

ey

selecting pink. Change the usage of the field to input only by clicking on the (2] button.

the combo box. Change the color of the field by clicking on the

5. Position the cursor at row 8, column 9. Note that the bottom right of the Designer
frame shows the current cursor position '|T_/ If you can't see the field with the

2
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Cursor position on your screen, press the Maximize button in the top right corner.
Y ou can use the cursor keys or the mouse to move the cursor.
6. If you are creating along field with an exact length, the SDA syntax can be easier.
Type:
+0O(30)
and then hit the back arrow (not Backspace!) to select the text you created. Notice
from Selected DDS page that you have created a text constant containing ‘+0O(30)’.
7. Hit the Convert string to field @ button on the toolbar or press F11 to convert the
SDA syntax into a character output field of length 30.

8. Renamethe new field to ENAM E using the toolbar. Thiswill show the name of the

employee.

____ 9. Position the cursor to 8, 41.

___10. Now wewill add afield for the employee’ s salary. Now wouldn’t it be nice if we could
just tell the Designer what we wanted the number to look like and then have Designer
generate all the cryptic EDTCDES to make it happen? Type

$666,666.66
and then hit the back arrow.

___11. PressF11to convert thisfield into an output numeric field with comma delimiters, two
decimal positions, a currency symbol and no sign. Look at the Selected DDS page to see
what was generated for you. Impressive!

12, Renamethefield to SALARY and changeits color to yellow, using the toolbar.

__13. Our subfile seems alittle scrunched to the left. 1t would be nice to space it out evenly.

1
Just select the field and hit [5pace harizontally] ON the far right side of the toolbar. The other

buttons in the vicinity will do your typical aign, left, right, center and top.

14, Just below the palette there are three spin buttons. The top one, Subfile size, specifies
the total number of entriesin thelist that will be filled in by the application. The second
one, Subfile page size, is how many entries appear on the screen. Set the Subfile size
to 300 (by over typing) and the Subfile page sizeto 9. The design pageis updated

accordingly.
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Switching between Multiple Records

1. Now let’sfix up the Subfile control record. The group we created contains 2 records.

Change the current record by selecting RECORD1CTL from the combo box or by
hitting the or simply by pressing Alt+End. Thefieldsin the subfile still appear so

that column heading can be lined up, but they appear at half-intensity so that they can be
distinguished from the fields of the current record.

____ 2. Renametherecord to EMPLSTCTL using the toolbar.

63 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

Copy and Paste

Let’s provide a‘position to’ entry in the subfile control header.
1. Position the cursor at 4,9 and type:
Position to:
2. Now we need an employee name field. We could create a named field with the right
characteristics like we did in the subfile, or we could create a source reference using the
@I button in the palette or we could reference the origina database field using one of

the EI @ buttons. But thereis an even simpler way. Use copy and paste! Inthe DDS
Tree expand (click on the +) the EMPMNT record.

3. Click onthe ENAME field and press Ctrl+C. (The pop-up menu or Edit pulldown
would give the Copy menu item as well).

4. Position the cursor to 4, 23 and press Ctrl+V. Voilal Now that was easy!

5. Renamethefieldto POS TO.
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Working with Indicators

Let’s put in some error handling for the * position to employee name’ field. If the employee name
is not found in the database, the program will turn on indicator 60. The screen should turn the
field red, reverse image and position the cursor to it. Now wouldn’t it be nice if we could work
something higher level and easier to remember than some arbitrary number from 1 to 99.

1. Click onthe button on the design page toolbar (or press F7). The Named indicator

sets dialog appears.
____ 2. Inthe Settings name field, type:
Not Found
and hit the Cr eate button.

Mamed indicator zets |
Indicators

w0 2 e e ) sl )
wol w w2 m e wl i wE m ] ]
T2 22 22 e e e e B2 2 B e e
il e s e el s s e ) e
 EES S e et e S S s N
s s s e s s mlEE ) e
i i e e e i e e e L
E i e s e s T e T e o
i e e e e e e e
R i s e e el s e s ) s

Checked indicators are: 8 O & Off

Settings name: INDt fovind

lgrore all indicators Eename |
Al indicatars are off
elete |

[ | gppl_ul Eancell Help |

1. Click on the checkbox next to 60 and press OK. The Not found indicator set isnow in
effect. The design areais shown asif indicator 60 was on and all other indicators were
off. The design page toolbar shows the current indicator set in the combo box on the
bottom | eft.

[Efemrstere FlaE]w]=]]
Nu:ut fu:uL\}d j

— 1 I Gelect named indicator setz]_|

2. Now sdlect the POS TO field.
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3. Onthetoolbar, select the color red and the display attributes r ever se image and
position cursor. (The set of latchable toolbar buttons representing the current display
attributes is found just below the color button). The toolbar should look as follows:

5 T = 1) | R 3 = [EE
Ell\lu:utfcuund j *"'\' ITE Eﬁgﬁm

4. Examinethe DDS generated in the Selected DDS page.

Selected DDS | Cummentxl Enrar |i$t|

i

A FOS_TO R E 4 23 =]
4 GO0 COLOR(EED}

& REFFLD{RCEMFP~ENAME *LIEL-EMFMST)

4 a0 DSPATR(FR}

4 B0 DSPATR(RI}

4 &0 DSPATR(PC)

Notice that all the new keywords were created with a condition of 60. (The
DSPATR(PR) was pasted in with the field originally).
5. Now let’stry it out! From the Select named indicator sets combo box, select All

indicator s ar e off.

[EiferPLsTeTL ..
.-“-‘-.II indicators are aff

4 Position J[I:Ilh IEEIEIEIEIEIEIElEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIE

Hey! This stuff really works!

|P|:|s T J|:|| a0 E -

6. From the Select named indicator sets combo box, select Not found. The field appears
red and reverse imaged.
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The Properties Notebook
Second to the direct manipulation

and the toolbar on the Design page, the easiest and quickest

ways of getting access to the properties of afield, record, or entire file is a Properties notebook.

Y ou can get to a Properties notebook from the Selected menu, by pressing F4, or

double-clicking on anything in the DDS Tree or the Details page or Design page.
1. Inthe DDS Treg, click on therecord SELECT and press F4 to see the Record

properties. Asyou select different items, the Properties notebook will continuously

update itself to show you the properties of the selected item.

2. Now click onthe*DATE field inthe SELECT record. (Y ou may have to move the

properties notebook out of the way.) This field has a different set of pages describing its

properties.

checkbox.

notebook.

Sample

Position
Size
2480

| .ﬁ.ttributesl Colar I Editingl Indiu:atu:ursl

IWHMMHDD ¥ Length of year |4 digitz *I

3. Let’ssay we had to change the year from 2 to 4 digits. Click on the Length of year

4. Select 4 digits from the combo box. Notice how the sample is updated on the properties

[=k4

[ Source af date I "I

27132 I 1E| 15_

B Colurmn

K==

Dezcription |

5. Totest the Design page, click onthe MAIN_MENU tab in the workbook and look at

the upper right corner of the screen. The date now has 4 digits.
6. Now click onthe EMPAPL fieldinthe SELECT record. On the Field Properties

notebook click on the Basicstab. On this page you can change the field’ s name, usage,
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length, type, screen position. The other pages give you quick access to other properties
for thisfield.

Field properties
| .ﬁ.ttributesl Color I Indin:atu:ursl Shyles I

Field Tupe
[EMPAFL

REEOECEE <]

Length — Bmaibimem
Total IF'r-:ugram-h:u-s_l,lstem usagehnw Calurm

| 15 | DE 2480 I EIE I 2557
[~ Continued [CMTFLD] I—EI I—E
Width I 1 E Sl = -

Dezcrption |
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Adding New Keywords
“OK” , you might think, “I can see where CODE Designer helps me manage the visual aspects

of my displays and reports. But | have real work to do. | need access to the full power of DDS.”

1. Click back onthe EMPAPL fieldinthe DDS Tree.

2. PressF5or sdlect Insert keywor ds from the pop-up menu. Y ou are taken to the Details
page for the EMPAPL field and the Create keywordstab is selected in the Utilities
notebook. This page shows you the subset of keywords that are allowed for the selected
file, record or field and it takes into account the field’ s type, usage, shift and what record
itisin. Itisvery powerful to know exactly what your options are. This information

cannot be quickly ascertained from the Reference Manual.

Selected DD Create kepwards | Wweb Settingsl Comments I Errar list I
Insert | Subset I.t’-‘n.ll j
(S Bl TAS T CHECK(LC) T CHECK(MLTIFY s CHEINPDFT T DETWAL ‘S FLDCSRPRG T OYRDTA
S BLAMKS T CHECK(ME) T CHECK(RE) L CHKMSGEID = DSPATR == T IGCALTTYP S PUTRETAIM
[~ CHANGE S CHECKEMF) CxeTHECK(RL) ST HRID S DILIP S MDTET >3 T L AMGE
S~ CHECK(AE) S CHECK{M10D) CxeHECKIRZ) =] COLOR = =5 S ENTFLDATR. e MSGID = Ty ALLES
o CHECK(ER) S CHECKEML) S HECK YN S COMP CWERRMSGz =z SwWNOCCSID Sy RDAWRAP
[ CHECK(FE) S CHECK(MIOF) S CHECK (VME) Tuw DFT W ERRMSGID > T OVRATR T LINKMOWN > 3

____ 3. Withthe EMPAPL properties notebook at the Basics page, click on the ﬁ button to
change the field to numeric type. Notice that the list of keywordsin the Create
keywor ds page has changed.

4. Click on the button to change the field back to alphanumeric. Notice that the list of
keywordsin the Create keywor ds page has changed.

5. Click onthe ALIAS keyword and press F1. The DDS Reference help for the ALIAS
keyword appears. It isimportant to mention that the CODE Designer has lots of on-line
help. Feel freeto press F1 anywhere you want to see help for an item, icon or notebook.
Y ou will get help relevant to what you are currently trying to do. From the Help menu
you can get quick access to the DDS Language Reference as well as severa other useful
sources of information.

____ 6. Minimize the help window
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7. Doubleclick onthe INDTXT keyword. (You may haveto scroll to theright to find it).
The keyword is created with default values which can be changed at your leisure.
8. Doubleclick onthe INDTXT keyword again. The keyword is created with the same

default values creating a conflict.
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Verifying Your Source
We have just added a new record and some new fields to our DDS source. Everything that the

CODE Designer adds to your DDS source is certain to have the correct syntax. Now we need to
make sure that there are no semantic errors. We just introduced one in the last section by

creating two INDTXT keywords describing the same indicator.

1. Fromthe Tools menu, select Verify file (or click on the button on the main
toolbar). The DDS source is checked using the same verifier that the CODE Editor uses.
A message appears on the status line at the bottom of the designer stating that the verify

completed with errors.

. . : gy <05400>CODELAE4/0D0 &
2. Inthe DDS Tree, thereisatrail of red x’sleading to the 7 f@ File ;Eywmds -
: o 4% SELECT
culprit. Thefileicon hasared x, as doesthe SELECT -Q Record Kepwords
record, the EMPAPL field and finally the second A PRGOT ,
A Time R...System
INDTXT keyword. R DATE
- Mainte. . ection’
3. Click onthe MAIN_MENU tab in the workbook. The (B *TIME
- Enter . intain’
EMPAPL field is highlighted in red. =3¢ EMPAPL
. I . , - o INDTHT
4. Click ontheListing tab in the workbook. This page oy INDTHT -
1 ;I_I

shows you the listing generated by the most recent
program verify. A warning message is buried somewhere in the listing but it’s not easy
to find.

5. If there are problems, they will show upinthe Error list pagein the Utility notebook. It
behaves exactly like the Error list in the CODE Editor. Click ontheError list tab.

6. Double-click on the warning DDS7861 in the Error list. (Hitting F1 would get detailed
help on the message). The Source page appears and the cursor is placed exactly where
the error isin the source. The Source page is atokenized read-only view of the current
state of the DDS source. Read-only? Wouldn't it be niceif you could just zap the error
right here. There are some thingsthat are just plain faster in the editor and many others

that are faster in the visual environment. It would be great to switch between the two
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modes at the push of a button.

Details | MAIN_MENU | EMPL_SELCT | EMPL_LIST Source | Listing |

Functions++++++++++++++++ 1444444144400

A you want to maintain®
A EMPAPL 1 B 9 25IHDTXT(61 'Default®)
3] INDTET(81 "Default’)

DDS7861W Text already assigned to indicator.

1] Q2 28'Employee Haster Maintenance'
A PRJAPL 1A B 18 25
A 18 28'Project HMaster HMaintenance'
A RSHAPL iA B 11 25
A 11 28'Reason Code HMaster Haintenance'
1| [

Selected DDS I Comments  Error list

? [T =05400=CODELABKXIADDSSRO(MS TOSP)

Wy Text already yred to indicator |

KN

Switching between Design mode and Edit mode

1. Click on the button or select the File> Edit DDS Sour ce menu item. 'Y ou now
have access to the full power of the editor.

2. Explore the Edit and View pulldowns.
Press Ctrl-F to bring up the Find/Replace dialog

4. TypeinINDTXT and hit the Find button.

Editor - Find and Replace [ <]
Find INDTXT] j
Repl ith
AR |destroy
' Heplace this occurrence v Case sensilive
" Replace, then find next [ Pattern match
" Replace all occurrences [+ Wrap
Find I Replace | Options... | Cancel | Help

5. PressCtrl-N to find the next occurrence.
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6. Deletethe second INDTXT line.

B <05400>CODELABXX/QDDSSRC(MS TDSP) - CODE Designer
Eile View |pzert Selected  Tool: Help

I [=] E3

|Urde (St = : s =
- ] (5] ([@[e)
Cut Clrl+2
Copy Chl+C
Faste Bt
Delete CukDel | REPLACE
E licat Clil+D ne++++++RLen+TDpBLinPnsFunctiuns-i-++++++++++++++++++++++++++[:|]mment5+++++++++1
829 MR " 6 14'Enter an X beside the application - -
038 Soject 4l Chil+4, you want to maintain’
031 poorjectal PAPL 1 B 9 25INDTXT(81 ‘Default’) —
83z IHDTAT( A1 "Default'})
B33 Find and replace...  Chl+F 9 28'Employee Master Maintenance’
B34 Find nest ShiftsF4  [JAPL 1n B 18 25
835 g Chil+ll 18 28'Project Master Maintenance®
836 Find selection MAPL 1M B 11 2%
837 = : 11 28'Reason Code Master HMaintenance'
Mark Jine Alt+L 19 16
a3 Locate ¥ Maik character  Alt+B DSPATR{HI)
e Setguick mark Ctrl+Q Mark rectangle  Al+R 22 7'F3-End of Job®
ay1 P F4 Urimnark. Alt+L
puz Fromet Dverlay £z REL-RG1HB2 5728-PU1
gy3__ Insert prompt Ctil+F4 Move Allshi  FTION OF THE EMPLOYEE TO BE
84400 Ax HATNTATNED purwr NTEMANCE TO BE PERFORMED
LY ] 3] R ER B Al LI
Errar list |
i DOSTEETW Text already assigned to indicator.
| The werify of 05400 CODELAB/ADDSSRCMSTDSP] complated with enors. =] | y
2

Compiling Your Source

Now we will compile the source on the iSeries just as we did in the CODE Editor.

1. Fromthe File menu, select Save to save your source to the i Series.

____ 2. Fromthe Tools menu select Compile and then select No prompt (or click the

button on the main toolbar).

3. A message will tell you when the compile is complete. Click on the OK push button in

the message dialog.

If you run the PAYROLL program, you will seethe 4 digit year change you made to the opening

screen of the program.

Closing CODE Designer

1. Fromthe File menu, select Exit.

Now let’s play with the debugger.
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The Distributed Debugger

The CODE debugger is a source-level debugger that allows you to debug and test an application
running on a host i Series from your workstation. It provides afunctionally rich interactive
graphical interface that allows you to:
* View source code or compiler listings while the program is running on the host.
* Set, change, delete, enable and disable line breakpoints in the application program. Y ou can
easily manage all your breakpoints using the Breakpoints list.
* Set watch breakpoints to make the program stop whenever a specified variable changes.
* View the call stack of your program in the Stacks page. As you debug, the call stack gets
updated dynamically. Y ou can view the source of any debuggable program by clicking on its
call stack entry.
* Step through your code one line at atime.
* Step into or step over program calls and ILE procedure calls.
* Display avariable and its value in the Monitors page. The value can easily be changed to
see the effect on the program’ s execution.
* Locate procedure callsin alarge program quickly and easily using the Programs page.
* Debug multithreaded applications, maintaining separate Stacks for each thread with the
ability to enable and disable any individual thread.
* Load source from the workstation instead of the i Series -- useful if you don’t want the
source code on a production machine.
* Debug client/server and distributed applications.
The Debugger supports Java as well as RPG/400 and ILE RPG, COBOL and ILE COBOL, C,
C++ and CL.

In the following exercise you will be given the opportunity to learn about some of the basic
features of the Debugger. For the purpose of this exercise we will be debugging an ILE RPG/400

program. Don’t worry if you don’t know RPG.
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Starting the Distributed Debugger
Y ou will be working with the ILE RPG program PAYROLLG.

Note: PAYROLLG isthe same RPG program as PAYROLL but without compile errors. We are
using it instead of PAY ROLL in the debugger section to accommodate everyone who decided to

skip right to this section without completing the editor exercises.

Y ou can start the Debugger in several ways: from a DOS prompt, from the Windows Start menu;
from the Remote Systems Explorer; or from the CODE Editor. We will use the CODE editor:
Use the Remote Systems Exporer to load the PAYROLL G in source file QRPGLESRC in
library CODEL ABxx into the CODE editor. Just expand the connection until you see the
member, right mouse click on it, and use the Open with option and CODE editor option:
<connection name>Library
list--CODEL ABxx--QRPGLESRC--PAYROL L G--Open with--CODE editor

where xx isyour team number.

1. Fromthe editor’s Actions menu, select Debug and then select I nteractive application

(or click on in the toolbar or even faster press Ctrl+Shift+D). Sincethisis
the first time you invoke the debugger and you did not specify a default server to be used
for debugging, the Servers dialog comes up.

Select a zerver for debug session:

[+ Set as default server

oK |

2. Select Set asdefault server and
3. Pressthe OK push button.

This server will now be used for your subsequent debug sesssions.
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Since we only started one server and are using it for editing and debugging, the following

message is displayed:

v

Y'ou have selected the zame zerver for debug az for edit. The CODE zerver 05400 will be busy until pou
complete your debug zession.

[ Do not show this message again.

1. Select Do not show this message again and click OK. If you want to re-enable the

message, select Enable hidden messages from the CODE Daemon context menu.

Shutdown all servers
Enable hidden messages

Properties..

Close
] 11:22
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The Call Program dialog appears next.

x
General Optiohz |
— Pragram
Pragram IELFH
Library |CODEL&B:
Farameters If‘LIST j
Add !
[Velete
4| [ i
CALL PGMICODELARRZACLAT) PARM = ;l
k. | Caricel | Drefault | Help |

Program and Library are pre filled with the respective entries from the Editor. If your
program requires parameters you have to enter them here. We want to start the debugger
for aCL program CLR1 which callsthe PAYROLL G program.

2. Change the program entry in the Call Program dialog to CLR1. This program requires
your team number as paramete.

3. Enter your team number in single quotes in the Parameters field and click on Add. The
parameter is now displayed in the parameter list.

4. Click OK.

The debugger window comes up. Thiswindow is open as long as the debugger is active. If

thisisthe first time the debugger isinvoked, you will be presented with a Logon dialog.
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Enter your userid and password (WDSCL ABxx) and click OK.

Debugger AS/400 Logon x|

Flease log onto host: 9.26.104.57
UserlD: |WDSCLABb

F"asswnrd:l’““‘““""“"‘“‘

(0] Cancel

Note: Thereisaserver that runs on the i Series which services requests from the CODE
Debugger. This server is started with the command STRDBGSVR and will run until the next
IPL or until it is explicitly terminated (ENDDBGSVR). If no one has run this command since
the last IPL you may get the following message:

Debugger Message Ed |

@ Connechion to host *3.27.47.39" refuzed. Most likely STRDBGSYE waz not izzued on the A5 /400,
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Now that the program is active on the i Series and stopped at the first executable statement, the

debugger displays the Source.

| IBM Distributed Debugger

File Wiew Selecied  Debug  Source  Breakpoints

Stacks Monitors  Help

o9 by N ’-'9/{

=10l %]

# CLRI1D |
: = [ Source O
Stacks IElreakpmnts | Programs | | ! | |
hread 1:*P3M CODELARXICLR
| [EE stacks | Control Panes | 1= PGH PARM ( srum ) N
e ) 2 DCL VAR(smm) TYPE(*char] LEN(Z)
3 dcl shame *char 10
4 decl &lih *char 10
5 ICL VAR(scount) TYPE(*DEC) LEN(5 0] VALUE(0)
6 CHGVAR VAR {«HAME] VALUE('Claus Weiss')
7 LOoOp: cherrar war [soount) wvalue [scountdl)
g if (&count *1t 100) then(goto loop)
Monitars I Locals | 9 CHGVAR VAR {&HAME] VALUE('Claus')
10 chorar war (&lib] walue('CODELAE' *CAT srnum) |
| Expression Monit.. | Value Panes 1 @ CALL PGM{clib/PAYROLLG)
1z
13 ENDPGM
-
1 | »
4| Debugger ready. .. o
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Setting Breakpoints
Y ou can only set breakpoints at executable lines. All executables lines are displayed in blue.

The easiest way to set a breakpoint is to double-click in the prefix area of the Source pane:

1. Move the mouse over the prefix area (left margin) of line 11 and double-click. A red
dot is added to the prefix area of thislineto indicate that a breakpoint is set.

____ 2. Single click on the 8 in the prefix areato select the line and from the Breakpoints menu,

select Set line... The breakpoints dialog is displayed.

3. Weonly want to stop in the loop when it executes for the 99th time or more. We can do

that by setting the From field of the Frequency group to 99. Enter 99 and click on OK.

Line Breakpoinkt

FProgram

~Feguired Parameters

[P G
Maodule

CODELABRHICLR

|CLRY

Source {optional)

[P G
Line

CODELABXRICLR

Ie

[l Defer breakpaint

~Optional Parameters

Thread

|Every

~Frequency

From: (49

Ta: [Infinity

Every: |1

Expression

OKl

Set | Cefault

Cancel | Help |
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Monitoring Variables
Y ou can monitor variables in the Monitors pane. In this exercise, you will monitor the variable

& COUNT.
1. Inthe Source pane, double-click on the variable & COUNT, right click and select Add

to Program Monitor.

¥ 18M Distributed Debugger - Ol x|
File Wiew Selected Debuy Source Breakpoints Stacks Monitors Help _
oyR B Iy, 8 {
¥ crio |
=& [ Source O
Stacks lElreakpoints ] Frograms ] | = | |
hread 1:*PGM  CODELABXMICLR
| [EE stacks | Control Panes | 1 = PGH PARM ( srum ) N
SR Thred 1 [0] (Runnable) DCL VAR (&mum) TYPE (*char) LEN(2)
3 dcl shame *char 10
4 decl &lih *char 10
5 DCL VaR({&count) TYPE(*DEC) LEN(S 0] VALUE(0)
& CHGVAR VAR (sNAME) VALUE(|'Claus Weiss')
7 LOOD: chavar ar (o e
& o if {scomnt *lt 100 Add to Program tonitor
Monitors ngca|5 ] g CHGVAR VAR(sli  Copyto Cliphoard
10 chorar war [&l: Find snm )
| Expression Maonit... | Value Panes 11 @ CALL PGHM{sl: T
Find Mext F3
------- % SCOUNT=00000. 12 =
13 ENDPGH Find Procedure
-
4| | »
Fl | Debugger ready... =]

The variable appears in the Monitors pane. Its current value is zero.

Tip: If you quickly want to see the value of a variable without adding it to the Monitor, you can
select Allow Tool Tip Evaluation on the Sour ce menu. Leaving the mouse pointer on avariable

for asecond or so will now display its value in alittle popup.

Running a Program
Now that some breakpoints are set, you can start running the application:

1. Click the Run button [’y from the toolbar. The program starts running and hits the

breakpoint at line 8. (Be patient, the debugger has to stop 98 times but because of the
condition continues to run until the 99th time.) Notice that & COUNT now has the value
99.
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____ 2. Click on the Run button again. The program stops at the breakpoint at line 8 again and
& COUNT now has the value 100.
___ 3. Run once more so that the program hits the breakpoint at line 11.
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Stepping into a Program

The CODE Debugger allows you to step over aprogram call or step into it. When you step over a

program call, the called program runs and the debugger stops at the next executable statement in

the calling program. We want to step into the Payroll program.

* Press the Step into button

displayed.

%

on the toolbar. The source of PAYROLLG is

Depending on the option you used to compile the program ( *SRCDBG or *LSTDBG
for RPG, or *SOURCE, *LIST, or *ALL for ILE RPG), this window displays either the

Source or Listing View.

ﬁ IBM Distributed Debugger

Wiew  Selecied

File

Debug  Source

Stacks

Monitars

Window

Help

oy 2 &ulc‘:{

# CODELABD1/PAYROLLG:O ]

Stacks lEIreakaints ] i | Sourece =
hread 1: *PGhW  CODELABO1IPAYROLLG
| [EE Stacks | | | 1 =+ F*********************************************-ﬂ
& Z F* PROGRAM NAME - RPGPGM
3 F* DESCRIPTICN - Time reporting master file m:
4 F* externally described worksta-
_5 F*********************************************'
5 F* INDICATORE USED
N F* 50 - Mo record found on CHAIN operation
3 F* &0 - General error condition
9 F* 90 - Protect display on delete request
Monitars lLucaISI 10 F* KO - End of job requested
11 F* HD - Return to application selection
| Expressio... | 8 1z F* KE - Return to employee selection
13 F* HF - Return to project selection
14 F* K& - Return to reason code selection
15 F* LR - Last record
16 F*********************************************-
17 F* BUBROUTINES U3ED
JlEl F* EDITSL —I Edit awpplication selection displ_ai_'l
1 k
o | | Drebugger ready... ‘|

* From the Source menu, select Listing View. Page down in the source and take

a look at the expanded file descriptions. We don’t have any /Copy member in

our PAYROLL program but these would also be shown in a a listing view

e Switch back to the source view. From the Source menu, select Source view
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The Call Stack

The Stacks pane lists al call stack entries. It contains atree view for each thread. The thread can

be expanded to show every program, module, procedure and method that is on the stack at the

current execution point. Clicking on a stack entry will display the corresponding sourceif it is

available. Otherwise the message Context not available appears in the source pane.

1. Inthe Stacks pane, expand the stack entry of Threadl by clicking on the + sign in front
of it or by double clicking on Threadl.

Stacks I Breakpaints | Programs I

| EE stacks | | =
SR W hrcad 1) -
------ B PAYROLLG

------ B _OQRNP_PEP_PAYROLLG

------ B EVFCCMDA

------ B GenExecReply

------ B AdeUtil

...... & AdeSr -

____ 2. Toview detalled information about each stack entry, select Stacks from the menu bar

and click on Show all Stack Information.

Stacks IElreakpnints | Frograms |

| E= Stacks | | |

== TIEERR] -
------ % PAYROLLG ProgramPAYROLLG  Module:P

------ B _CORMNP_PEP_PAYROLLG Program:PAYROL

------ % EVFCCMDA  ProgramBEVFCCMDA  Module
------ % GenExecReply Program:BVFACODE  Modul

------ % Adeltil Program:BEVFACODE  Module:EVFC
b 5 AdeSvr Program:EVFACODE  Module:EVFC T

It allows you to work with and switch between different programs and/or ILE modules.

The Programs pane
The Programs pane lists all programs that are currently known to the debugger. Programs can be
expanded to show modules and procedures. Clicking on a module or procedure entry displays its

source. Adding or removing programs is available from the Programs menu.
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Setting Breakpointsin PAYROLLG
1. Movethe mouse over the prefix area (Ieft margin) of line 55 and double-click. A red

dot is added to the prefix area of thislineto indicate that a breakpoint is set.

2. Repeat the above step for line 56.

3. Right click inthe prefix area of line 87 and select Set Breakpoint from the pop-up
menu.

4. Select the Breakpointstab from the top left pane. Expand the Line Breakpoints entry
by clicking on the + sign in front of it or by double clicking on Line Breakpoints. This

givesyou atree view of al line breakpoints currently set in your program.

Stacks  Breakpoints | Programs |

| ‘Elreakpnints | O

Sl ine Breakpoints
------ @ Source: *PGM CODELABRFPAYROLLG Line: 85
------ @ Source: *PGM CODELABXAPAYROLLG Line: 86
L@ Source: *PGM CODELABMAPAYROLLG Line: 87

Thisisaconvenient place to work with breakpoints. Y ou can delete, disable/enable, or
modify a breakpoint. These tasks are available from the Selected menu or from the
breakpoints pop-up menu. Clicking on any entry selects it and also brings up the source

where the breakpoint is set. We will use adifferent method to work with breakpoints.
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Deleting a Breakpoint

It is aso easy to manipulate breakpoints from the Source pane.
1. Movethe mouse over the prefix area of line 56 and double-click onit. Thered dot is

removed from the prefix areaindicating that no breakpoint is set on that line.

Note: Y ou could also right-click in the prefix areaand select Delete breakpoint from

the pop-up menu.

| Source | O
hread 1: *FPGM  CODELABR-IPAYROLLG
5z e MOVE ar =
53 c MOVE *ELANKES
54 MOVE *ELANKES
55 MOVE +*ELANKS
+*
gg Disable Breakpoirt  Ctrl+Fg MOVE BLANES
58 Fun to Lacation ECT format to display. If
a9 *  khranch to END TAG; ELSE edit SELECT form
a0 o*
Bl [ SELTA= TA
[ [ EXFMT SELECT
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Running the Program

1. Click the Run button [’y from the toolbar. The program starts running and hits the

breakpoint at line 55.

____ 2. Click onthe Run button again. The program waits for input from the 5250-emul ation
session.

3. Typean X beside the Project Master Maintenance option, then press Enter. The
program hits the breakpoint at line 87.

Monitoring Variablesin PAYROLLG
Y ou can monitor (or change) variables and indicators in the Monitors pane. In this exercise, you

will monitor variables and change their values.
1. Inthe Source pane, double-click on the variable EM PAPL on line 87, right click and

select Add to Program monitor.

HE o
87 @ c Eluﬂp.r_-.DT. TEEM Ty

88 c Add to Program Maonitar AMETAC

i < Copyto Cliphoard

o . FRJ - Fing "y

gé S Find Mext F3 PRITAG

a3 o Find Procedure

94 c*******************************************

2. The variable appearsin the Monitors pane. Its value is blank because you did not select
the Employee Master Maintenance option.

3. Inthe same way add the variables PRJAPL on line 90 and RSCDE on line 102 to the
monitor. Variable PRJAPL equals ‘X’ because you did select the Project Master
Maintenance option.

4. Inthe Monitors page, double-click on the variable RSCDE. The value changesinto an
entry field.

5. Typeinthe new vaue X for the variable.

6. PressEnter. Thevariableis successfully changed.
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Adding a Storage Monitor

Note: You haveto beon aV5R1 iSeriesto be able to use this function.

Adding a storage monitor for a variable allows you to view the storage starting with the address

where the variable is located. You can choose between two display formats, hexadecimal and

character or character only.

1. In the Source window, double click on ERR in line 33, right click and select Add to

Storage Monitor. A new page is added to the Monitors pane. The tab shows the name of

thevariable.

Mnniturs] Locals ERR ]

G0 to Address | 0x0...

Walue Panes

Delete Monitor |

Flat
00247 Ca22B0O00BT 50

0o
Ch

01
D3

02
(4]

03
3

HEX and <

ELEC ]

D0247Ca22B0O00BT 54

E3

e

]3]

D4

TIOM

00247 Ca2B0O00BT 58

40

3

B3]

4

cob

00347 C33B000B145C

Ch

40

D5

]

B

7 [Character

HEX and Character

E KO -
_»I_I

Content Style: |HEX and Character =| Columns Per Line: |4

popup.

3. Usethe arrows on the right of the storage monitor to scroll down.

4. Click the Go To Address button to get back to the starting address.

5. Press Delete Monitor to remove the storage monitor.

2. Change columns per line to 8 by clicking on the number 4 and selecting 8 from the
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Watch Breakpoints

A watch breakpoint provides a notification to a user when avariable changes. It will suspend the

execution of the program until an action is taken.

____ 1. Inthe Source window, go to line 122.
2. Doubleclick on the variable *IN60 to highlight it.

____ 3. Fromthe Breakpoints menu, select Set watch... The Watch Breakpoint window
appears. The Expression entry field is pre filled with the highlighted variable *  N60.

Watch Breakpoint E
~Reqguired Parameters - Dptional Parameters

Expression Thread

1146D| Every

Biytes to Mnnitnrl 0 3: Freguency
Fram:|1
Too infinity
Eveny:[y

ok | set | Defautt |

Cancel | Help |

5250-emul ation session.

Action Codefidld.

4. Click onthe OK push button. The watch breakpoint is now set.

statement which caused the variable *N60 to change.

5. Click on the Run button from the toolbar. The application waits for input from the

6. In the 5250-emulation session, type 123 for Project Code and D (for delete) in the

7. PressEnter. A message is displayed indicating that the variable * IN60 has changed.
8. Click OK. The program stops at line 454. Thislineislocated immediately after the
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Stepping Through the Program
The CODE Debugger alows you to step through your source code one line at atime.

L =
1. Pressthestep over ~/ and step debug 7 buttons on the toolbar.
___ 2. Fromthe Debug menu, select Step Over and Step Debug.

Closing the Debug Session
This quick tour has demonstrated the main features of the CODE Debugger.

1. Click onthe Run button from the toolbar. The application waits for input from the
5250-emulation session.

____ 2. Switch to the 5250-emul ation session. Press F3 to end the program.

3. A message Debug session terminated comes up. Click on OK.

Debugger Settings
In our lab setup, we are using test libraries. If you want the debugger to be able to access

production libraries, you have to change the default setting for Update Production Files.
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1. Fromthe File menu, select Attach...
X
Compiled | Interpreted ASMDD'

TCRIF narme of ASIA00 host
Host: |s400a | Port 3001

Job to debug

frodelatnod] Job List.. |

Specify the name of the program to add to debug:

{codelabedpayrolly =l Browse.. |

¥ Use program profile

[v Step into

[T Debug Java

Debudgoer Settings...

Aftach Cancel | Help |

Note: The Debugger Settings Dialog is aso available from File --> Load program... .
____ 2. Click onthe Debugger Settings... push button.
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3. Click on Update Production Files so that it gets a check mark.

e 'Dehugger Settings - TORASOGBM ﬂ

= cssion Seftings Session Settings

H-JWM Creation Settings _ _

-Batch Joh Creation Settings | || [152 Update Froduction Files to i’
specify whether or not database
filez in a production library ;I

v Update Production Files

/ Laocal Source Path

IFS Source Fath

4 |»

] Cancel Help

4. Click OK to close the Debugger Settings dialog. Update Production Filesis now enabled
for al subsequent debug sessions for the selected host.
5. Click Cancd in the Attach dialog to dismissiit.

Note: If you want to change Update Production Files or any other debugger settings before
running a debug session, you can start the debugger from the CODE editor by selecting the
Actions menu, then Debug --> Running application. Thiswill start the debugger with the

Attach dialog displayed. Just follow the same steps as above.
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Closing the Debugger

If you know that you will use the debugger again, don’t close it. The next session will start up
faster. Our debugger exercises are done though, so we will close it now.

1. Fromthe File menu, select Exit to close the debugger.

Now let’s move on and see how the Remote Systems Explorer can help you organize your work.
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WebSphere Workbench

Most of the functionality of the CODE Project Organizer has been replaced by WebSphere
Studio functionality with the exception of accessing ADM parts.

The Remote Systems Explorer isthe replacement for PDM (Program Development Manager)
on the workstation. It currently doesn’t have al the functions of PDM but will over time be afull
replacement for PDM.
The RSE alows you to:
» Simplify your work by giving you quick access to lists of iSeries libraries, objects,
members, IFS files, Unix files, and local files.
* Use the context-sensitive pop-up menus on these lists to perform actions such as start the
CODE Editor, CODE Designer, or Distributed Debugger or other common i Series actions.
* Usethe Work with User Actions option to create and manage your own user-defined
actions and have them appear in the pop up menus.
* Use the command support to increase your productivity by allowing you to enter and repeat

iSeries or local commands without switching to an emulator session.

In the following exercise you will use the Remote Systems Explorer (RSE) perspective to work
with the i Series objects that you used in the previous exercises. You will also see how easy it is
to perform actions and define your own actions. In short, you' [l see how the Remote Systems

Explorer can organize and integrate your work and make that work easier.
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Selecting an iSeries object in the RSE perspective

In the RSE perspective, you now need to get to the iSeries objects you want to work

with

- ¥ Remote Systems Explorer - Development Studio Clienk

File Edit Perspective Project ‘Window Help
S - | (X%
[ Ngh v x
E"‘ Y
i) % toras07m
=l 5400E
]ﬁn iSenies Objects
; :%:’ﬁ' “Your libraries...
-2 “Your objects...
- our members...
A2 Library list ;I T& Com
Ferties Bk s x
[ Value ) |54008
M e Crnnectina =
| Pl iSeries . Jo

& prompt for a new connection

In the previous exercises you have worked with the library list filter, now you will

create your own library filter.

First you will need to specify the library you want to work with:

* Expand the connection node that connects to your iSeries host, by clicking on

the + sign beside it.

* Expand the iSeries Objects node.

To create a new library filter

* Expand the Your libraries... Node.
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You see this dialog show up

Mew Library Filter

Library Filter *"
Create a new iSenes library filker I:{>
=

FParent filtker pool; IIaI:u:-::-:.DefauIt Filter Poal

Filter narme: I.i'-.ll CODE and WaAR libraries
— Filter Shings

dd
Lhanage..
Delete
[uplizate

Tove g

LK,

fdowee Do

Eirizh I Cancel

You are going to create a filter to specify the libraries you want to work with, so
they will show in the RSE object list. We want you to create a filter that shows all
libraries on the iSeries with the name CODExxxxxx and VARXXXXXXX, XXX being

any character.
* Specify a name for this filter by keying into the Filter name entry field:
All CODE and VAR libraries

* Press the Add... push button, beside the Filter Strings list
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The following dialog will come up

Library Filter String *"
Create a new library filkering string
i
e CODER jj Browse... I
Test I

Finizh I Cancel

» Specify the first filter string that selects the libraries starting with CODE, by keying

into the Library: entry field CODE* , using the * wild card character.

* Press the Finish push button
Back in the New Library Filter dialog:

* Press the Add push button again.

The New Library Filter string dialog shows up again.

Library Filter String *"
Create a nev library filtering string
=i
Library: I"»-’.-’-‘-.Hf‘ jj Browse. .. |
Test I

Finizh I Cancel
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* This time, specify the Filter string to select all libraries starting with VAR*

* Press the Finish push button.
The Library Filter dialog will now show the 2 Filter strings you specified:

Mew Library Filter

Library Filter

wpi
Create a new iSeres librany filker I:{>
=i

Farent filker poal: IIaI:u:-::-:.DefauIt Filter Pool
Filter name: I.-“—‘-.II CODE and &R libraries

— Filter Stingz
|I:IIIIZIEx gy
Change... |
Delete |
Duplicate |
Move Up |

il awve Du:uwnl

Einizh I Cancel

* Press the Finish push button on this dialog.

You are now back in the main workbench dialog.

You will see the list in the RSE perspective being expanded to include your filter.
* Expand your new filter.

If this is your first attempt to use this connection, you will be prompted to Sign on to

the iSeries.

Introduction to the CoOperative Development Environment 98 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

- ¥ Enter Password x|

Spztem type: IiSeries
Host name: ITDHASD?M

User|D:  [wDSCLARRY
™| Eermanently change user |0

Paszward: I

[ LCancel |

| -

Use Userid WDSCLABxx and password WDSCLABxx
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Back in the workbench in the RSE perspective you will see the libraries in your

filter.

File Edit Perspective Project window Help

_e=ang

i

|HEH&| X% ¢

&l 3

& b

T v =
Eiﬁb all CODE and VAR libraries
I}}, CODEDEY

i}, CODESAVEM
G-I, VARLABSH =

g T 4

EF‘mperties = }:{) @ v X
Property | Walue -

MHame Library list
Mumbero.. 0 -

E‘é Cammands

«

|S4DD.-'-\ j IiSeries Commands

=

4| | |»

Commands] iSeries Job Log) Tasks | Outline

15enes file system filker

Now you can work with the libraries directly and can drill down to the object you

want to work with.
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Lets now create an object filter

In the RSE list, under the connection node you are using,

* Find the Your objects...

* Expand it.

- ¥ Remote Systems Explorer - Development Studio Client

iI Edit Perspective Project  ‘Window  Help
|2 % |
EE Remak - X
H-fg toras07m ]
=l 54008

1

El ED iSeres Objects
I _‘ﬁb our libraries...
_‘ﬁb Your objects...

CODE LA

M

i, CODELAEDT
-, CODELAEDZ

|"'H"'H"'H"'H"'H"'H"'H' . %ﬁ%&%&%&i@#

_'ﬁb Your members...

- Library list

- wif

=i H

= wd

=g Al CODE and ViR
-, CODEDEY
-, CODELAB

-, CODELAEOD

-l EEIDEL.-'-‘-.E!.-'i'-.DM

1]1 CODEL&BOZ
”””” |_>|_I

E‘& Commands

Node,

This will show the New Object Filter dialog.
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Create a filter to show all your source files in your CODELABXxx library

Mew Object Filter

Object Filter *"
Create a new iSenesz object filker

Farent filker pool: Default Filker Pool

Filter narme: by zource files

— Filter Shings

Ehanage...
Delete
[uplizate

Hiove g

i,

il e Lrawn

Eirizh I Cancel

* Specify the Filter name: My source files

* Press the Add... Push button, beside the Filter strings list
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In the Object Filter string dialog

Object Filter String *"
Create a new ohject filkering string
f

Library: |[oOa]a] Wares

Object: IE jj Ergwse...l

— Twpe and attributes o subszet by

LChange...

Delete

[uplizate

tove lUp

flmwe Do

Test I

Einizh I Cancel

e Specify your library: CODELABxx

* For object leave the * wild card character since we want you to list all source files.

* Press the Add... Push button, beside the Type and attributes to subset by list .
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In the Add Object Type and Attribute dialog

.\ Add Object Type And Attribute x|
Object type: Object attribute;
[FILE =] +| [PFsRC =1
Types to chooze from Attributes to choogze from
*BMDDIR «| |CBL -
*ChD _I CBLLE J
DTAARA CLE
OTARQ CLLE
*EOTD CLF
CMD
=I0BD CPPLE
=I0BQ DOkF
*ODULE DFU
*MSGEF DFUE=EC
*MSGE0 DFUMOTEXC
AUTR DSFF
*Plakd ICFF
*PHLGRP LF
*PROANL PF-OTA,
*PRODFM
*PROLOD = |PRTF
*SLILPKG RPG
*SAVPGEM RFGLE
*TBL ;I RFT j
ok I Cancel |

* Select *FILE as the Object type to be chosen.
* Select PF-SRC as the Object attribute to be chosen.

* Press the OK push button on this dialog.

* Press the Finish push button on the Object Filter String dialog.

* Press the Finish push button on the New Object Filter dialog.
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File Edit Perspective Project  Window Help

The new filter will show up in the RSE list

| X %]«

4]

=+,

2l

=-|f, CODELAB04 |
7, CODEL&BOS
i, CODELABOG
i, CODELABO?
fill, CODEL&BDS
i, CODELABO
-, CODELAB1O

&-Jfl, CODESAVED
B Jff VARLABR
-l WARLABOD
&-Jff, VARLABOT
o, VARPGSETUP

urce files
BCLSAC. e pf
-5 QDDSSRL e,
#-[E QRPGLESAC

E]--E;k iSeries Commands
-3 iSeries Jobs
¥y IFS Files

| o

T8 Commands o=

(= Fropetties 2 2 B = x

Fraperty

| Walue -

<

Marne

My zource files

Mumbero... 2 -

| B

4 of

|S4DDA j IiSeries Commands j I ﬂ M

Outline lEommandsI Tasks | iSeres Job Log

You got the idea how to create filters and tailor your development environment.

Filters can also be specified for non iSeries servers and your local system.

Now you will work with the objects you have in your RSE list.

Assuming you want to edit the member Payroll, you just:

* Right mouse click on the member Payroll.

* From the pop up menu select Open with.

e From the sub menu select LPEX editor.

This will download the source member and open the editor with this member.

After you have edited the member you could save it and then compile it from the RSE

list by using the pop up menu options on this member.

You can also create your own actions in addition to the default actions.
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Creating auser

action

In the RSE perspective, locate your connection node and the iSeries Objects node

underneath it.

. ¥ Remote Systems Explorer - Development Studio Client O] x|
File Edit Perspective Project Window Help
B-HRE| %]
= | v x
(>
=& New Connechion... -~
-l 54004
% toras07m
=gk 54008
Elgn iSeriez Objecty
“four librar D=t .
“Yaur ohiet Cpen in Mew Perspective
Your mem
Library lizt e
wf ~£§3 Refresh
wd Change Password
Al CODE Release Interactive Job
E y FOLICE Werify Connection
Connech
Disconnect _7 w
Clear Fassword Cache
=
Properties
—_— - - T
1| | k| |
E Properties  E2 }:{) E - X il _}lLI
Property | Walue -
Connected | Ves |S4DD.-'-\ j IiSeries Commands j I j Fur |
M ame iSeriez Objects -
4 | | 3 iSeriez Job Log|Task3|DutIinelE0mmandsJ
“Wark, with resources

* Right mouse click on the iSeries Objects node.

* Select the Work with option from the pop up menu.

* Select the User Actions option from the sub menu.

Introduction to the CoOperative Development Environment

106

Course material may not be reproduced in whole or in part

without the prior written permission of IBM.

© Copyright IBM Corp. 1998 , 2002



Introduction to CODE

You will see the Work with User Actions dialog

- ¥ Work With User Actions El
¢ b Object Action; I
: - Member Comment; I
(- Ohject
[+ Mermber Caommand: I

™| Erompt first
™| Befresh after
™| Show action

— Tupes
Ehanae... |
Lelete |
Wariables
&t Object attribute j
ok LCancel |
* Expand the New node in the list.
* Click on the Object node.
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The New User Action dialog appears

New User Action

User Action
Define a new user-defined action

Action; IEDp_I,I zoLrze file

Comment: ||:.:.p_|,| source file with data

Comniatd: |EHTDL|F'EIBJ OBJ[&EM] FROMLIB[EL) OBJT
™ Erompt first

¥ Refresh after

¥ Show action

Einizh I Cancel

We want you to create a user action that copies a source file with data to a new
source file.
* Enter a name for the user action in the Action entry field: Copy source file
* Enter a comment in the Comment entry field.
* Key in the COMMAND to execute
CRTDUPOBJ OBJ(&N) FROMLIB(&L) OBJTYPE(&T) NEWOBJ(QJUNKSRC)
DATA(*YES)
The name of the new source file is QJUNKSRC
* Select the Refresh after check box.
* Press the Finish push button.
You will be back at the Work with User Action dialog.
* Press the Change... push button, in the middle of the dialog.
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The Type selection dialog will show up

- ¥ Type Selection x|

All types Selected hypes
FILE_SRLC

aLL

CrD

FILE
FILE_DATA
FILE_DSPF
FILE_tMBRS
FILE FRTF

FILE_SRC
ILE

LIE

MSGF
MODULE
PGM
PGM_ILE
PGM_OFM
SAVEFILE

ok Cancel |

| _

Since we want this User Action only to show up for source files, you will have to

remove *ALL from the Selected types list and add File_SRC to it.

* Select FILE-SRC in the left list box.

* Press the Add>> push button in the middle between the list boxes to add it to the
Selected types.

e Select *All in the right list box.

* Press the <<Remove push button in the middle between the list boxes.

* Press the OK push button.

Now, only when you right mouse click on a source file, will this user action appear on

the pop up menu selected, for any other object type it will not appear.
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Back in the workbench and the RSE perspective, give it a try.

* Locate your filter My Source files.

- ¥ Remote Systems Explorer - Development Studio Client

File Edit Perspective Project ‘Window Help

=0l

| X % | ¢

5 -

B v x

&) | B
I

% toras07m
=1 S4008
Elg'n iSeries Objects

-

H

wid
Al CODE and WaR libraries
- My source Hles

- OCLSRC e pf-sre
; QDDSSRE fle pf-src
EBiEI§ IFPGLE SRL *file. pf
[]--E;k iSeries Commands
38 iSeries Jobs
-3y IFS Files

“our libraries. ..
“Your objects...
Your members...
Library lizt

wi

e pf-sre

= Properties

E:%:&va

Property

| alue -

MName
MNurnber of c...
4]

LRPGLESRC o

0

B

Mew

o Rename
Capy
4 Move

% Delete

€.§§ Refresh

Show in table

User Actions

»

ZI IiSeries Commands j I

Copy source File

Usger defined actions for the selected resource Properties I

e Expand the filter, if it is not already expanded.

* Right mouse click on the QRPGLESRC file.

* Select User Actions from the pop up menu.

e Select Copy source file from the sub menu.
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The file gets duplicated and the list gets refreshed, your new source file will show in
the list.

. ¥ Remote Systems Explorer - Development Studio Client =101 x]

File Edit Perspective Project ‘window Help

B HE & | Xy 9

=& €§§ v X
+- g toras0im ;I
=18y S4008

Elﬁ'n iSenes Objects

:% our libranes...

; Your objects..

Your members...

Libram list

wif

H

wd

ANCODE and AR librarie
My source files

7[5 COMPARE “file. pf-sre

t] [CELLESRL. *fle.pf-z
7[5 QCLSRAC e, pi-sic
2
3

&

QCMOSRC. *ile. pf-src
QODSSRAC *file. pf-ere__|

QJUNKSFC e pf-sr || & Commands @8 4. x
’ ERER (R PGLESRL il pf- S400B: CRTDUPCB] OBJ(QRPGLESRC) FROMLIB(CODELABEOL) OBJTYPE(*FILE)a|
7[5 DRPGSRC. file.pf-sic
1

Chject QJUNKSRC in CODELABOLl type *#FILE created.

d| : 1 object=s duplicated.

Cau=e . . . . . 411 the objects with =upported obhject types
= Properties BB v x hd
4 3
Property IVaIue - —I—I
Mame ORPELESRC ISdDD.-’-\ j IiSeries Commards jl j Hunl
Mumberof c... 0 -
1| | B iSeries Job LogIEommandsIDutlineﬂasks
*FILE

You can check the messages of the CL commands you are running in the RSE job
by looking at the Commands view that by default shows up in the right hand side

pane of the work bench. The arrow in the figure above points to it.
To delete the source file QJUNKSRC that you just created:
* Right mouse click on its node in the list.

e Select Delete from the pop up menu.

Introduction to the CoOperative Development Environment 111 © Copyright IBM Corp. 1998 , 2002

Course material may not be reproduced in whole or in part
without the prior written permission of IBM.



Introduction to CODE

Running commands from the RSE

The Commands view should be up in the workbench

. ¥ Remote Systems Explorer - Development Studio Client

File Edit Perspective Project  window Help

=0l =]

B HE S [ R
i Remate Systers N oGP ow x
&
= % Mew Connection...
-l 54008
% taras¥m
=18y 54008
l-'l Commands
1 objects duplicated.
Cau=e . . . Lo 411 the objects with =upported obhject types
S400B: DLTF FILE{CODELABO1-QJUHESEC)
Object QJUNESRC in CODELABOL type *FILE delcis¥
= Properties B = B .'-j
Property [ value iSeries Commands j
Connection ... Some subsystems conrid
4| »

If not

* Click on the Perspective menu option in the workbench.

e Select Show view from the sub menu .
¢ Select Commands from the sub menu if it is available

¢ Otherwise select Other... from the sub menu,

e Expand the Remote Systems node in the Show view dialog,

* Select Command in the expanded branch of Remote Systems,

* Press the OK push button in the Show view dialog.

Now in the Command view you can select the iSeries server you want to run the

command on, the left arrow in figure above points to the combo box.

* Select your server in the combo box.

* Key in an iSeries command for example ?ADDLIBLE
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Introduction to CODE

The question mark is there to display a prompt screen

Eéf’,indd Library List Entry (ADDLIBLE)}
File Edit View Help

x|
Library: jcoDELARDO| Mame
Library list position:
List position: [FFIRST ]
Reference libirany: | Marme
0] Cancel | Help |‘?|
In the prompt dialog

Key in CODELABOO, that will add this library to the library list of your RSE job on
the iSeries server.

You could also use the iSeries commands node in the RSE view underneath the

iSeries objects node and run predefined commands or define your own commands.

We hope this exercise gave you a first taste of the capabilities the RSE perspective
provides to iSeries Application Developers.

Congratulations!

Y ou have successfully completed the Introduction to CODE lab. More materia can be found
at our web site at http://www.ibm.com/software/ad/iseries

Happy CODEing!
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