<|lI!

IBM WebSphere Development Studio Client for iSeries

Maintain an ILE application using Remote
System Explorer

Version 6.0






<|lI!

IBM WebSphere Development Studio Client for iSeries

Maintain an ILE application using Remote
System Explorer

Version 6.0



il Development Studio Client: RPG application



Contents

Introduction .

Chapter 1. Module 1. Starting the
product and the Remote System
Explorer.

Exercise 1.1: Starting the product

Exercise 1.2: Opening the Remote System Explorer
perspective .

Chapter 2. Module 2. Configuring a
connection to an iSeries system and
connecting to an iSeries

Exercise 2.1: Configuring a connection to an |Ser|es
system

Exercise 2.2: Connectlng to an |Ser|es system
Exercise 2.3: Viewing and accessing objects in the
Remote System Explorer perspective .

Exercise 2.4: Opening a second source member
Exercise 2.5: Displaying an outline of a source
member

Chapter 3. Module 3. Editing source .
Exercise 3.1: Introducing the editor .
Exercise 3.2: Changing default editor settings .
Exercise 3.3: Entering SEU commands .
Exercise 3.4: Requesting undo and redo operations
Exercise 3.5: Invoking language-sensitive help .
Exercise 3.6: Prompting language specifications
Exercise 3.7: Indenting source

Exercise 3.8: Finding and replacing text .

Exercise 3.9: Filtering lines by string .

Exercise 3.10: Filtering lines by type .

Exercise 3.11: Searching multiple files.

Exercise 3.12: Comparing file differences from the
Remote Systems view . .

Exercise 3.13: Comparing files in the CODE Editor
(optional) . . .

Exercise 3.14: Checklng syntax .

Chapter 4. Module 4. Verifying and
compiling source

Exercise 4.1: Verifying the source

Exercise 4.2: Compiling source remotely .

Exercise 4.3: Submitting iSeries commands in the
iSeries table view .
Exercise 4.4: Running commands and programs .

Chapter 5. Module 5. Debugging a
program .
Exercise 5.1: Introducmg the Integrated |Ser|es
Debugger . .
Exercise 5.2: Startlng the |ntegrated debugger .
Exercise 5.3: Setting breakpoints

© Copyright IBM Corp. 2001, 2005

.14
. 20

. 20

. 25
. 26
. 26
.32

33

.34
. 39
.41
. 43
. 45
. 46
.47

. 49

. 53
. 55

. 63
. 63
. 67

.71
. 73

.79

. 80
. 80
. 85

Exercise 5.4: Monitoring variables. . . . . . .88
Exercise 5.5 Stepping into a program. . . . . .93
Exercise 5.6: Listing call stack entries. . . . .96
Exercise 5.7: Setting breakpoints in PAYROLLG .97

Exercise 5.8: Removing a breakpoint in PAYROLLG 98
Exercise 5.9: Monitoring variables in PAYROLLG 100

Exercise 5.10: Adding a memory monitor . . . . 101
Exercise 5.11: Setting watch breakpoints . . . . 102
Exercise 5.12: Closing the debug session . . . . 103

Chapter 6. Module 6: Exploring

Remote System Explorer . 107
Exercise 6.1: More about the Remote System

Explorer . . . B 0 74
Exercise 6.2: Creatlng a I|brary fllter .. . . .108
Exercise 6.3: Creating an object filter. . . . . . 112
Exercise 6.4: Creating a user action . . . . 116
Exercise 6.5: Running commands from the Remote
System Explorer . . . . . . . . . . . .121
Chapter 7. Module 7. Designing

screens . . 125
Exercise 7.1: Opening a DDS member in the

Remote Systems view . . L. ... 126
Exercise 7.2: Viewing the DDS tree P VA
Exercise 7.3: Selecting the DDS object . . . . . 128
Exercise 7.4. Designing the DDS screen. . . . 129
Exercise 7.5 Creating groups from existing records 130
Exercise 7.6: Creating new screens . . . . 132

Exercise 7.7: Adding fields to the subfile record . 134
Exercise 7.8: Switching between multiple records 137

Exercise 7.9: Adding field error handling . . . . 139
Exercise 7.10: Accessing field properties . . . . 141
Exercise 7.11: Adding new keywords . . . . . 143
Exercise 7.12: Verifying the source changes . . . 145
Exercise 7.13: Switching between designing and

editing the screen . . . . 147
Exercise 7.14: Compiling your source changes and
closing the Designer . . . . . . . . . . .148

Chapter 8. Module 8. Introducing the
product and Remote System Explorer

(optional) . .o . 151
Introducing Development Studlo and Development
Studio Client . . . ... . 151

Introducing iSeries Appllcation Development Tools 152

Chapter 9. Summary . 157
Appendix. Notices . . . . . 159
Programming interface information . . . . . . 160
Trademarks . . . . . . . . . . . . . .161



iV Development Studio Client: RPG application



Introduction

This tutorial teaches you how to maintain a payroll application written in ILE RPG
using the Remote System Explorer.

You will learn how to start the product and open the Remote System Explorer
perspective, use tools and views in this perspective to connect to an iSeries™
system and edit, verify, compile and debug a payroll application.

Prerequisites

To complete this tutorial, you should be familiar with:

+ Basic Microsoft® Windows® operations such as working with the desktop and
basic mouse operations such as opening folders and performing drag-and-drop
operations.

It will also help if you understand:
* ILE RPG
+ DDS

The file(s) required for this tutorial are available for download at
http://ibm.com/software/awdtools/wdt400/library.

Time required

To complete the modules of this tutorial, you will need approximately 3 hours.
Learning objectives

This tutorial is divided into eight modules, each with its own learning objectives.
You can choose to skip modules 7 and 8 and you can complete modules 5, 6, 7 and

8 in any order after module 4. Each module contains several exercises that must be
completed in order for the tutorial to work properly.

Chapter 1, “Module 1. Starting the product and the Remote System Explorer,” on|
page 1| teaches you about the workbench, a perspective, and specifically the
Remote System Explorer perspective. In this module, you will:

» Start the product
» Specify the workspace for your project resources
* Open the iSeries default perspective

Chapter 2, “Module 2. Configuring a connection to an iSeries system and|
connecting to an iSeries,” on page 7|teaches you how to create a connection to an
iSeries server and select objects using the Remote System Explorer perspective. In
this module, you will:

* Create a connection to an iSeries system

» Connect to an iSeries system

* Add a library to your library list

» View libraries in your job’s library list from the Remote Systems view
» Find a source physical file in you library
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* View members in a source physical file using the iSeries Table view

* Customize the columns in the iSeries Table view

* Open a member for edit from the iSeries Table view or the Remote Systems view
* Maximize the editor window

* Open another member for edit

» Switch from one edit session to another edit session

* Display a structural outline of items defined in a source member

[Chapter 3, “Module 3. Editing source,” on page 25| teaches you how to use the
Remote Systems LPEX Editor to edit source. In this module, you will:

* Change the default settings of the LPEX Editor Parsers

* Change the color settings and font used by the Editor

* Change the default behavior of the Enter key

* Use SEU commands to edit source

* Undo and redo source changes

* View language sensitive help for the MOVE operation code

* View a list of all help contents

» Limit the search of help to specific documents

» Search the help

* Request a prompt for a specification line

« Display context sensitive help for any field in the iSeries Source Prompter
* View the beginning and ending of constructs in your source

* Use the Find and Replace window to search for an item in your source
 Filter or subset your source

* Filter lines based on line type

» Search through members in a source physical file

* Compare different versions of a program and identify the differences

* Syntax check source by line

* View help on syntax errors

[Chapter 4, “Module 4. Verifying and compiling source,” on page 63| teaches you
how to verify and compile source in the Remote Systems LPEX Editor. In this
module, you will:

* Check for semantic errors on your workstation

» Start the Program Verifier tool

» Use the iSeries Error list to locate each error in the source
» Use content-assist to fix an error

* Save your source

* Re-verify source

* Change compile preferences

* Invoke the compile command

* Change the current library using the Command field in the iSeries Table view
 Start an interactive connection

* Invoke the payroll program

[Chapter 5, “Module 5. Debugging a program,” on page 79 teaches you how to
debug your payroll program from the workstation. In this module, you will:
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Invoke the debugger from the Launch Configurations window
Add a breakpoint

Add a conditional breakpoint

Edit a breakpoint

Monitor a variable through the Monitors view
Step into your payroll program

Show a listing view

List the call stack entries in the Debug view
View all breakpoints

Remove a breakpoint

Monitor storage

Set a watch breakpoint

Close the Debugger

[Chapter 6, “Module 6: Exploring Remote System Explorer,” on page 107|teaches

you how easy it is to define filters, perform actions and define your own actions.
In this module, you will:

Know the features of Remote System Explorer
Create a filter to show specific iSeries libraries
Change the filter to add more iSeries libraries

Create a filter to show all the source files in a library
Access members to edit from your filter

Create a user action that copies a source file with data to a new source file in the
same library

Specify user action parameters

Specify a restriction on a user action

Try the user action

Run an 0S/400® command from the iSeries Table view

[Chapter 7, “Module 7. Designing screens,” on page 125|teaches you how to use

CODE Designer to modify a display file. In this module, you will;

Open a DDS member for edit with CODE Designer

Show file-level keywords and record-level keywords

View the details of records, record-level keywords and field-level keywords
View the design of the payroll application main menu

Create a group from an existing record format

Create a new group and add a subfile record and a subfile control record
Add columns to the subfile record

Add fields to the subfile control record

Copy existing fields

Set indicators to handle field errors

View and update record and field properties

View keywords and the properties of a keyword

Insert a keyword

View help for a keyword

Check there are no semantic errors in the DDS source
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View help for an error

Launch the editor in read mode from the error list
Launch the editor in write mode to fix the error
Find a keyword in the source

Save source changes

Compile your source changes

Close the Designer

Chapter 8, “Module 8. Introducing the product and Remote System Explorer|

(optional),” on page 151 teaches you about IBM® WebSphere® Development Studio

Client for iSeries and describes its relationship to IBM WebSphere Development
Studio for iSeries. In this module, you will:

Know the goals of the product

Know the editions of the product

Identify the host tools and the client tools

List and describe the iSeries application development tools

When you are ready, begin [Chapter 1, “Module 1. Starting the product and the|

[Remote System Explorer,” on page 1]
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Chapter 1. Module 1. Starting the product and the Remote
System Explorer

This module teaches you about the workbench, the workspace, a perspective and
specifically the Remote System Explorer perspective.

In this module, you will:

» Start the product

» Set the default workspace

» Access unique tools and views targeted towards iSeries application development
tasks

Requirement: Before beginning this module, you should have the prerequisite
knowledge outlined in [“Introduction” on page V.

Exercises

The exercises within this module must be completed in order:
» [“Exercise 1.1: Starting the product”]
« [“Exercise 1.2: Opening the Remote System Explorer perspective” on page 3|

Time required

This module will take approximately 10 minutes to complete.

Exercise 1.1: Starting the product

If you want to know more about the product before you get started you can read
Chapter 8, “Module 8. Introducing the product and Remote System Explorer|
(optional),” on page 151

First you must start the product. Follow these steps to start the product:
1. Click Start on the task bar of your desktop.

2. Select Programs > IBM Rational® > IBM WebSphere Development Studio
Client for iSeries V6.0 > WebSphere Development Studio Client for iSeries

E IEM WebSphere Development Studio Client For iSeries 6.0 M|&% WebSphere Development Studio Client for iSeries

If you are working with the Advanced Edition of the product you will see the
words Advanced Edition in the product name.

3. A dialog will appear. Here you specify the directory of the workspace where
your projects and other resources such as folders, subfolders and files that you
are developing in the workbench will reside.

© Copyright IBM Corp. 2001, 2005 1



Workspace Launcher

select a workspace

16M Rational Software Development Platform stores your projects in a directory called a workspace.,
Select the workspace directory to use for this session.

wn([space:] C:\Documents and Settings\Administrator{BM\rationalsdps, Dl selabx EI Browse...

I™ Use this a5 the default and do not ask again

4. (Optional) Change the field in this dialog and use a unique directory name, for
example, RSELABxx (where xx is a unique number).

5. Click OK to open the workbench.

@ Remote System Explorer - IBM Rational Software Development Platform

h:.

6. Click the icon in the far right of the Welcome page to go to the Workbench.
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@i Remote System Explorer - IBM Rational Software Development Platiofm ] ;|g' | x[‘
File Edt Mavigate Search Project Run  Window Help

Workbencn
Go fo the workbench

7. Click the maximize button to maximize the workbench.

@& Remote System Explorer - IBM Rational Software Development Platiorma __@E’
File Edit Mavigste Search Project Run Window Help I

] [ 1= - =" ] -0~ I & 59 | EHremote syste...
J e - o

[ Bremetes... 53\ Team| = 0 [23\\\:'-_5"

+ ||||An outine is ' .
LA i felcome to the Rational

Software Development
Platform

£ 00 W |88
1= .47 New Connection
Bl iSeries. ..
B Windows...
Lo ..
w4 Power Linux...
© Eeumie URiX.
By ALK
- @B Local...
#=-Ef Local

8. Click the X in the Welcome tab to close the Welcome view.

The workbench refers to the desktop development environment. The workbench
aims to achieve seamless tool integration and controlled openness by providing a
common paradigm for the creation, management, and navigation of workbench
resources. Each workbench window contains one or more views and an editor.

You have started the product and now you are ready to begin m
[Opening the Remote System Explorer perspective.”]|

Exercise 1.2: Opening the Remote System Explorer perspective

Before you begin, you must complete [“Exercise 1.1: Starting the product” on page]

In these steps you will open the Remote System Explorer perspective.
1. Check for the name of the perspective.

@ Remote System Explorer - IBM Rational Software Development Platiormm | Iﬂ_ | Xi
File Edit Mavigate Search Project Run Window Help

|- 0 |3 -0-Q -~ | & 5 | TBRemots syste...
[ER e

e T —-
£ & | 8% ~| | outine it avaiable.
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A perspective defines the initial set and layout of views in the Workbench
window. Within the window, each perspective shares the same set of editors.
Each perspective provides a set of capabilities aimed at accomplishing a specific
type of task or working with specific types of resources. For example, the Java™
perspective combines views that you would commonly use while editing Java
source files, while the Debug perspective contains views that you would use
while debugging a program. Perspectives contain views and editors and control

what appears in certain menus and tool bars.

If you see a different perspective, not the Remote System Explorer open in the

workbench or no perspective:

2. Click Window > Open Perspective > Remote System Explorer from the

workbench menu.

Z:Q:iillemnte System Explorer - IBM Rational Software Developme;
File Edit Mavigate Search Project Runfl] Window |

|3 -0 - Q-

Help

T Window

Open Perspective

EEiSeries Projects
ahow Yigw

=10l x|
| ERemote Syste...

Save Perspective As..,
Reset Perspective
Close Perspective
Close All Perspectives

Cusktomize Perspective...

A- M Power Linuz. ., Mavigation
T tinix S Freferences
LR ATy

U= Qutling 52 = O

n outline is not available,

The Remote System Explorer perspective opens.

You work in the Remote System Explorer perspective in the workbench. This
perspective is for an iSeries programmer to display the connections that you
have already configured, create a new connection, connect to and disconnect
from the connections that you have defined, work with iSeries files, commands,

jobs, and integrated file system files.

This perspective will be active when you start the product with a new
workspace. If you had used the workspace before then, the workbench would
come up with the perspective that you last opened. You will learn more about
the Remote System Explorer perspective in the coming exercises as this is
where you launch the iSeries programmer tools and use the views from the

workbench.

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the

practice tasks detailed in More practice.

Quiz

1. A workspace:

a. Aims to achieve seamless tool integration and controlled openness by
providing a common paradigm for the creation, management, and

navigation of workbench resources.

Defines the initial set and layout of views in the Workbench window.

Refers to the desktop development environment.

d. Specifies where your projects and other resources such as folders, subfolders
and files that you are developing in the workbench will reside.

4 Development Studio Client: RPG application



2. A workbench:
a.

e.
3. A perspective:
a.

Aims to achieve seamless tool integration and controlled openness by
providing a common paradigm for the creation, management, and
navigation of workbench resources.

Defines the initial set and layout of views in the Workbench window.
Refers to the desktop development environment.

Specifies where your projects and other resources such as folders, subfolders
and files that you are developing in the workbench will reside.

Aand C

Aims to achieve seamless tool integration and controlled openness by
providing a common paradigm for the creation, management, and
navigation of workbench resources.

Defines the initial set and layout of views in the Workbench window.
Refers to the desktop development environment.

Specifies where your projects and other resources such as folders, subfolders
and files that you are developing in the workbench will reside.

4. Match the perspective with its correct definition:
a.

o0 oo

Combines tools and views that you would commonly use while editing Java
source files

Contains tools and views that you would use while debugging programs

Contains tools and views that you would use while developing Web
applications

Contains tools and views that you would use while maintaining iSeries
applications.

Java perspective

Web perspective

Remote System Explorer perspective
Debug perspective

5. In the Remote System Explorer perspective you can:
a.

® oo o

Display configured connections

Create a new connection

Connect and disconnect defined connections
Work with iSeries files, commands, jobs, IFS files
All of the above

More practice

Given your experience in opening the Remote Systems Explorer perspective, now
open the Web perspective. See the list of tools and views available to the Web
developer. Next open the Java perspective. See the list of tools and views available
to the Java developer. Now since you are supposedly in the Java perspective, open
the Web perspective. Be careful not to open another Web perspective.

Tip: Look in the workbench top-right frame for the Web perspective icon. Now
close both the Java perspective and the Web perspective.

Module recap

Chapter 1. Module 1. Starting the product and the Remote System Explorer 5



You have completed [Chapter 1, “Module 1. Starting the product and the Remote]
[System Explorer,” on page 1, You have learned how to:

» Start the product
» Set the default workspace

» Access unique tools and views targeted towards iSeries application development
tasks

Now that you have started the product and have opened the Remote System
Explorer perspective, you can move on to getting connected to an iSeries system.

Continue to [Chapter 2, “Module 2. Configuring a connection to an iSeries system|
[and connecting to an iSeries,” on page 7
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Chapter 2. Module 2. Configuring a connection to an iSeries
system and connecting to an iSeries

This module teaches you how to create a connection to an iSeries server, find a
library in your library list, select objects from a library and finally open a member
in the Remote Systems LPEX Editor. You also learn about several views such as the
Remote Systems view, iSeries Table view, and the Outline view.

In this module, you will:

» Create a connection to an iSeries system

» Connect to an iSeries system

* Add a library to your library list

* View libraries in your job’s library list from the Remote Systems view
» Find a source physical file in your library

* View members in a source physical file using the iSeries Table view

* Customize the columns in the iSeries Table view

* Open a member for edit from the iSeries Table view or the Remote Systems view
* Maximize the editor window

* Open another member for edit

» Switch from one edit session to another edit session

» Display a structural outline of items defined in a source member

Exercises

The exercises within this module must be completed in order:

« [“Exercise 2.1: Configuring a connection to an iSeries system”]|

+ [“Exercise 2.2: Connecting to an iSeries system” on page 10|

« |“Exercise 2.3: Viewing and accessing objects in the Remote System Explorer|
perspective” on page 14|

[“Exercise 2.4: Opening a second source member” on page 20|

+ [“Exercise 2.5: Displaying an outline of a source member” on page 20|

Time required

This module will take approximately 10 minutes to complete.

Exercise 2.1: Configuring a connection to an iSeries system

When you first open the Remote System Explorer, you are not connected to any
system except your local hard drive on your workstation. To connect to a remote
iSeries system, you need to define a connection. When you define a connection,
you specify the name or IP address of the remote system and you give your
connection a unique name that acts as a label in your workspace so that you can
easily connect and disconnect. When you connect to the iSeries system, the
workbench prompts you for your user ID and password on that host.

© Copyright IBM Corp. 2001, 2005 7



The first time you connect to an iSeries system, you need to specify a profile. All
connections, filters, and filter pools belong to profiles. Filters are described in a
later exercise. Profiles are discussed when you create your first connection.

Ok, let’s get started. Remember you have already opened the Remote System
Explorer perspective in the previous module.

1. In the Remote Systems view, New Connection is automatically expanded to
show the various remote systems types you can connect to through the Remote
System Explorer.

T ﬁ Power Linux...
- - unix Uni....
T

| @B Local...

H Ej’ Local

Click the plus sign + beside iSeries to configure a connection to an iSeries
system.

The Name personal profile page opens.
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x

Name personal profile

Uniquely name user profile | I

‘Welcome to Remate Systems, Connections can be sharable by the team or private to
you. Enter & profile name to uniquely identify yau from your team members. You wil
decide For sach new connection whether it is owned by the team profile or your
prafile,

Profile; | msteckh7tp

< Back Next > Finish | Cancel I

2. Click Next to accept the default value.

The profile defaults to the name of the workstation. Your profile will be
different from the one shown here.

The Remote iSeries System Connection page opens.

x

Remole iSeries System Connection
Define connection information | I

Parent profile: |mstedd1?tp j

Connection name: |s4ﬂDa

Host name: I s400a j

Description: |

I
spack | mex> |[ Fmsny | concel |

On this second page you specify the information for your connection. The
cursor on this page is positioned in the Host Name field.

3. In the Host name field, type the IP address or the name of your host system.

The Connection name is automatically filled with the host name. Leave it this
way. This name displays in your Remote Systems view and must be unique to
the profile.

4. Leave the Parent profile default value. You don’t need to change it.
5. Leave the Verify host name check box selected.

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries 9



6. Click Finish to define your system.

You have configured a connection and now you are ready to begin m
[Connecting to an iSeries system.”|

Exercise 2.2: Connecting to an iSeries system

Before you begin, you must complete [‘Exercise 2.1: Configuring a connection to an|
[iSeries system” on page 7/

After you configure a connection to an iSeries system, you can easily connect and
expand your new connection to reveal your subsystems. Subsystems are
pre-defined filters grouping the various types of remote resources that can be
explored in the remote system. There are four subsystems.

iSeries Objects
A PDM-like group, allowing access to libraries, objects and members.

iSeries Commands
Contains predefined commands and allows you to create command sets
each of which contain one or more often used commands. When run, all
commands in a command set are sent to the remote system and executed,
and the results are logged in the iSeries Commands log view.

iSeries Jobs

Allow you to see various jobs, subset by job attributes, and to perform a
number of operations on those jobs.

IFS Files

Allow you to explore folders and files in the Integrated File System of the
remote iSeries system.

& 2| =

-4 New Connection
L E EB iSeries...
! lv| Connection created successfully,
L E- Y Wwindows...
P & Linuz, ..
. 3& Power Linux...
i e Unid..
LBy A%
- #-E Local...
w-Ef Local
=g s400a
ERTEN series Objects
[ 28 Work with libraries. .,
25 Work with objects...
-3 Work with members. ..
&l % Library list
-3 User lbraries
[+ g iSeries Commands
[ @b iSeries Jobs
#- 'y IFS Files
5 Qshells

<] | o

To connect to an iSeries system:
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1.

In the Remote Systems view, your new connection is expanded to reveal your
subsystems. The iSeries Objects subsystem is the subsystem you will use most
often! It is very similar to PDM, in that it allows you to access objects in the
QSYS file system, and perform actions on those objects.

Notice the first three entries under the iSeries Objects subsystem are named
after the PDM options, because they have similar capabilities:

* Work with libraries (similar to WRKLIBPDM)
* Work with objects (similar to WRKOBJPDM)
* Work with members (similar to WRKMBRPDM)
In addition there are entries for working with library lists and user libraries:

— Library list (to simulate PDMs WRKLIBPDM you can start with the
pre-defined Library list filter, that when expanded lists all libraries in your
library list.)

— User libraries (allows you to work with all user libraries you can access
on that iSeries server.)
You also have more entries to work with under the connection itself and you
can see from these entries that Remote System Explorer goes well beyond
PDM! It allows you to explore iSeries jobs and commands and the IFS file
system.

Now let’s work with a library in your library list and add the library that you’'ll
be using in this tutorial:

a. Right-click iSeries Objects and click Properties on the pop-up menu.

@i Remote System E FE Showin Tabile

File Edit Mavigate Wark With L4

| | % & Refresh
] v Expand H
Collapse

=14 Mew Connecti
=] r iSeries, ,,
! v Conne
- Windows.
3] ﬁ Lirs. ..
2] C\ Power Lint
# i Uiz, .
(- ALX.. Show Log(B). .
+-E Local...

w1 Ef Local

=g s40
= ij—:;

- 2 Work with libraries...

L ~;.'\n'\"l:n'k with objects...

{ @ NS work with members. ..

| g Library list

P H _ﬁ# User libraries

g iSeries Commands

& g iSeries Jobs

- Ty IF5 Files

Remote Servers »

Run Command. ..

b. Select Initial Library List on the left pane.

c. Type RSELABXX where XX is a unique number in the Library field and click
Add.

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries 11



_igi x|
- Command Execution ‘ Initial Library List |
puikansasal \ariables
- Iritial Library List Library list
- o |
Library | Library Position
RSELABRX M AST
Hermave |
Move Ln |
Move Down
< | 2l
Current fibrary: |“U5RP‘RF ;]
Initial command:
Restore Defaults | Apply I
‘@. Cancel I

d. Click OK.
This will add the library RSELABXxx to your library list every time you use
this connection.

Note: You can also change your library list using the pop-up menu items
Add Library List Entry or Change Current Library on the Library
list folder in the iSeries Objects subsystem. These changes are only
valid until you disconnect.

3. Expand the Library list folder.
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N o o s

& 2] | B%g

(=1~ New Connection
- = iseries...
"] Connection created successfully. £
[+ @ Wwindows...
- ﬁ Lirws, ..
B ‘ﬁ Pawer Linux. ..
- unix URDX .o
By AIX..,
#- & Local...

f__:;_i> Local

! work with libraries...
2 work with objects...
w3 Work with members. ..
% Library list
g User libraries

1+ gk iSeries Commands

- b iSeries Jobs

[ Ty IFS Files

5 Qshells

I
a | 2l

Now the connection will be activated and you will be prompted for a user 1D

and password.

@i Enter Password x|

System type! iSeries
Host name:  TORASO7M

User ID: I VWLAB:xx

Password: | e
¥ Save user ID

¥ Save password

| oK I Cancel I

Enter your user ID and password.
Select the Save user ID check box.
Select the Save password check box.
Click OK.

As you know, you can use the properties of any of the subsystems to set
connection information such as adding a library to a library list.

Back in the workbench in the Remote Systems view you will see the libraries in

your job’s library list.

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries
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S

=14 Mew Connection -
. Bl iseries. .
‘ lv| Connection created successfull
L E- Y Wwindows...
P j} Linus, ..
M 3& Power Linux...
© o [Eeunis Uk
| By AIX.
BB Local
#-Ef Local
=B s400a

=gy iSeries Objects

& .ﬁ; Work with libraries..

T Work with objects...
oR .1.] Work with members..
=l i’ Library list

-l QsYs.Hib.prod-sys
. B ik Qs¥s2.Mib.prod
LB ﬂ; QHLPSYS. *lib.prod-sys
- #-Ml QUSRSYS.Mib.prod-sys
. -l QGPLHib.prod-ust
§ -l WFLABRX. “I|b test-usr

e User libraries

- §k iSeties Commands
i W e eiine Anke J:I
| >

4

Notice that the s400a folder now has a small green arrow in the icon to indicate
it is an active connection.

For each library, you can right-click and select from a humber of actions. For
example, there is an action to create a new source file within the selected
library. Common actions like delete, move, copy, etc. are valid for all kinds of
objects.

You have connected to an iSeries system and now you are ready to begin |“Exercise|
[2.3: Viewing and accessing objects in the Remote System Explorer perspective.”]

Exercise 2.3: Viewing and accessing objects in the Remote System
Explorer perspective

Before you begin, you must complete [‘Exercise 2.2: Connecting to an iSeries|
[system” on page 10|

Now you are ready to view and access objects in your library RSELABXX.

To view and access an object:
1. Expand library RSELABXX.

You will see all objects in this library appear in the Remote Systems view. For
each object you can right-click and select from a number of actions. The list of
actions depends on the object selected and whether you selected one or
multiple objects. For example, for a source file the pop-up menu has an action
to create a new member within the selected file.

2. Drill-down through the files in the Remote Systems view until you find
QDDSSRC source file and then expand it.

3. Scroll down through the files in the Remote Systems view until you find
QRPGLESRC source file and expand it as well.
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- [F PAYROLLG.* rpgle_]

i+ [Ey COMPARE *file. pf -src

- EMPMST.*file.pf-dta

- EVFEVENT,*file.pf-dta

[+ 5] MSTDSP. *file, dspf

-5 MSTDSPZ. *file. dspf

- PRIMST *Mile.pf-dta

LE [Ely QCBLLESRC. *file.pf-sn

I— @] QULSRC, ”‘hb pf'~src
A :

FINE le.of-src

@ MSTDSP.dspf
@y PRIMST.pf
REFMST pf

T
Oy PAYROL rpge
t Iy PAYROLLG.tpgle
[+ [Ey QRPGLESRCP.*file.pf-¢
-] REFMST . *file.pf-dta
(=) RPGFILE. *file.pF-src
|4 & RSMMST. *file.pf-dta
B MYCOMPILE *cmd

+1 }9 User libraries
. B iCrine ~areny s il
4| =il 3

Now you can see and access the members in these two source files. For each
member you can right-click and select from a number of actions. The exact list
of actions depends on whether the member is a data file or source file and
whether you select one or multiple members. For a RPG source member, the
pop-up menu actions include:

* open with

* browse with

* verify

* compile

Before you go ahead and work with these members, let’s see the members in
the iSeries Table view as well because that is similar to the view you are used
to from PDM. You use this view to display a list of items, for example,

members or objects, in a table format similar to PDM. You can also perform
actions against these items such as editing and compiling.

Right-click the QDDSSRC file and then click Show in Table on the pop-up
menu.
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[ﬂ-% ;_ i :

I
@ EMPMST.pf ou

3
-ty MSTDSP.dspf Sole
@ PRMST.PF | Refresh
[y REFMST.pf L
[ RSMMST.pF Fek
Collapse .

T properties £ |_E- B ~ LI Rename...

FProperty | value = Copy
Aftribute PF-SRC ““ Pasks
Mame QDDSSRC
Mumber of chi... 5 1 Move...
Source RSELABRX % Delete..,
Status K

Text
Type *FILE

Cache File Descriptions R
£ Find String. .,

Change(E). ..

Save...

The iSeries Table view takes the selected object in the Remote Systems view as
input, and displays the contents in the table. For source physical files, this
step displays the members inside, their names, types, attributes, text
descriptions, and status.

&=l QCMDSRC. "Hle,pt-sre ==
=1-Ely QDDSSRC. *file.pf-
[y EMPMST pf I -
! ! [y MSTDSP,dspf
. P L T\ PRMST.nf __[ﬂ P 4 E-‘[%
< 2 Name Wy | Type | Attribute | Text A
Dlrroperties XN, | & = w =0 B EMPMST  PF SRC
| l B M5TDSP  DSPF SRC i
_Emp_e_r.tv s ? PRIMST  PF SRC
Aprhike i [y REFMST  PF RC bz
Marne QODSSRC ‘l ] »
Mumber of chi... & =
Source RSELABKXK
Skatus QK
Text Command INorrnaI ;] ]
Type *FILE R
Messages I ;l Deteils,

The top of the iSeries Table view contains a lock icon E that controls the
correlation between the Remote Systems view and the iSeries Table view. If
the lock is disabled then whenever you click an object or library in the
Remote Systems view, the associated contents of that item automatically
populate the iSeries Table view. If the lock is enabled then when you click on
various items in the Remote Systems view, this view does not change the
content of the iSeries Table view. To enable or disable the lock, you can click it
once to change its state. You can click on the columns heading to sort the
view by column.

In the iSeries Table view toolbar make sure the lock/unlock button E is in
the unlock position. Leave the mouse pointer over the tool button for a second
or two to display the flyover help. That way you can check if the view is
locked or unlocked.

This means now the table will automatically be updated when a different
object is selected in the Remote Systems view. This is a shortcut to open the
pop-up menu for an object in the Remote Systems view and to select Show in
Table.
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You can also modify which specific columns you want to see in the iSeries

Table view.
6. To modify the iSeries Table properties:
a. Click Window > Preferences from the workbench menu.
The Preferences Window opens.

_ioixi
[+ Workbench lTahIe Yiew l
& Ant
... Build Order ¥ Re-open to previous state
# Help ¥ Use the command ling for action parameters
[# InstallfUpdate
- Internet
[#- iSeries Projects Specify columns and column order
i JZEE

Type: |Member x
* Java | '_j
[+l LPEX Editor Available columns Mave Up I Selected columns
mote Systems : ™

- Communications Tarne

b fob Vove Llcu.:-ml 7pe

) Debug Attribute

' - File Cache Text

- Files <REMOVE Status
iseries

o Cache Add(B)> ‘

Commang Executio [add the selected column in
Caommand Subsyste™

= Job Subsystems
. [# LPEX Editor Parsers
|1 -Objects
: [+ Program Verifiers
b . Table Yiew
P Templates

i -
7 | -l Aanina | Restore Defaults | Apply I
mport... |  Export... | ok | cancel |

In the left pane of the Preferences window, expand Remote Systems.
Expand iSeries under Remote Systems.
Click Table View under iSeries.

In the right pane of the Preferences window, select Last modified in the
Available columns list.

Click the Add button.

g. Click OK.

Now, let’s update the iSeries Table view.

Click the down arrow on the iSeries Table view title bar.

® oo o

—h

=
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o I iseries,, . X
Flle RSELABXZ/QDDSSRC (5 Members)

i

==

Wark with

v

Subset...
SHayd &

Export to File...

w
Hide Commands
Command |Mormal
Preferences...
Massagesi ;I Dietails,

Click Show columns > Customized in the pop-up menu.
Now you’ll see the extra column that you’ve added.

erles Commands Log | Remote System Details | =a)
File RSELABXX/QDDSSRC (5 Members) FS oo my

Name | Type | Attribute | Text | sta... i

B EMPMST PF SRC OK  January 3, 2005 3

By MSTDSP DSPF SRC OK  January 3, 2005 3:3...

@ PRIMST PF SRC oK January 3, 2005 3:3...

[Py REFMST FF SRC 0K January 3, 2005 3:3...

[ RSHMST PF SRC 0K January 3, 2005 2:3...

You can also sort the objects in the iSeries Table view by column.
To sort the objects in ascending order by Last modified, click on the

heading.
Tasks [ eI CoR i N e iSeries Commands Log | Remote System Details |
File RSELABXX/QDDSSRC (5 Members)
Name | Type | Attribute | Text
B EMPMST PF SRC oK
B MsTDSP DSPF SRC oK
I PRIMST PF SRC OK
5 REFMST FF SRC oK
T RSNMST PF SRC oK

January 3, 2005 3.3, ..
January 3, 2005 3:3...
January 3, 2005 3:3...
January 3, 2005 3:3...

k. If you click the heading the second time, it will sort it in descending order.

18

7.

In the Remote Systems view, select QRPGLESRC.
The table shows the members in QRPGLESRC.

Development Studio Client: RPG application



E i QDDSSRC. *file.pf-src } i = !
E_!: E] et ey et Aty __I.:.. Eeri“‘.. ERemte i | ”1 E
[y PAYROLL.rpgle SELABX¥/QRPGLESRC (2 Members) o=
Iy PAYROLLG.rpgle = _
PGl Fﬁnrp.*ﬁh.f FES e @
| Name [Type  [awwibute [71e
(Eiproperties 2\ | & 2> . » =0 BARoL RPGLE SRC
I pAYROLLG RPGLE SRC
Property | value |
Attribute PE-SRE
Narme QRPGLESRC 4 "
Mumber of chi.,, 2 = l J ...i
Source RSELABXX
Stakus oK
Text Command |Nurmal j |
T *FILE
= ! Messages I j Dretails..
| | |

Now you are ready to use the Remote Systems LPEX Editor to edit the
member MSTDSP found in QDDSSRC.

8. From the Remote Systems view double-click member MSTDSP in the
QDDSSRC source file.
You can do this in the Remote Systems view or in the iSeries Table view.
The Remote Systems LPEX Editor opens. It is built right into the workbench,
with rich editing functions and is iSeries aware! It is a superset of SEU! The
syntax checker is ported from SEU, and the reference manuals are built-in and
F1 cursor sensitive.
9. Double-click the MSTDSP tab to maximize the Editor window.
10. Double-click the MSTDSP tab again to return the view to its original size.
& Remote System Explorer - MSTDSP.DSPF - IBM R Software o =]
File Edt Source Compile Mavigste Search Project Run  Window Help
i = J -0 Q- J & Eﬂitiﬂﬂemta Syste...
[ [0 s A G
MRemote Systems 53 \Taaml =il | MSTDSP.DSPF x‘ | |
Sy | o | = % = Line 1 Coluwn 1 Repl|| # (&
#1- 9% MSTDSP. *file.ds| = | I"'”:;1"""“""2";“
65} MSTDSP2, *File.d 000001 A*%5TS DD 1999029
- @ PRIMST. *Fie.pf- 0ooooz A* 89/04/10 16:
E| E_‘ QCBLLESRC."ﬁk ooouoa pLEww ‘.‘-"’.‘3‘1\'13".‘:2#3;’.‘\‘-‘3
" Eh QCLSRC *file.of- 0ooo0g A* THIS DISPLAY F
H % QCMDSRC. Mfile.| 0000DSs A® TIME REPORTINC
= Ely QDSSRC *file. PRonEs ac
i 000007 “]z
onnnoe A?‘ AEEERANAATANANLR
ooooog L¥s%EC ~|
-y REFMST.pf ll—l J
oy RSMMST.pf !

You have viewed and accessed objects in your library and now you are ready to

begin [“Exercise 2.4: Opening a second source member” on page 20,

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries
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Exercise 2.4: Opening a second source member

Before you begin, you must complete [“Exercise 2.3: Viewing and accessing objects|
[in the Remote System Explorer perspective” on page 14|

Next let’s open a second member in the editor.

To open a second source member:

1. In the Remote Systems view, double-click member PAYROLL in the
QRPGLESRC source file.

This member will be loaded into the editor as well.
Your Editor window will look something like:

[ #ARemote Systems 52 Team| = 5| Zystose.oser  NPATICSIETE || O
S | P | == 4 Line 1 Ccnllu.mn 1 ; Repl Q_q‘»)
............ Fon s aaes ot
(& B MSTDSP, *file.ds( 4 | DEII:IIIJI:IH et it P
-9 MSTDSPZ “fie.d 000200 re PROGRAN NAME —;I
1[5 PRIMST *file.pf- Bp0aE0 ;‘ E“.SYP.IZ'_‘I‘VML
=] e JEoCRLE LT LK —
[ [Ey QCBLLESRC.*file
= e 000400 Fr
=By QCLSRC *file pf-
i o=y " DUUSOD y:x:rw:x:xwtx:xw:x
) Ely QCMDSRE *ile,) - G
£1-1El) QDDSSRC. *Fle £ 000600 F* INDICATORS USE
E 0y EMPMST pf ooo700 F* 50 - No recorc
L.l MSTDSPIdsp 000800 F%* 60 - General &
"y PRIMST.of 000200 F* 40 - Protect cw
-y REFMST.pf o — I
oy RSNMST.pf :

Notice the two tabs in the Editor window.
2. Click on each tab to switch from one edit session to another edit session.

You have opened another member for edit and now you are ready to begin
[“Exercise 2.5: Displaying an outline of a source member.”]

Exercise 2.5: Displaying an outline of a source member

Before iou begin, you must complete [“Exercise 2.4: Opening a second source]

The Outline view acts as an excellent resource when you want to edit RPG,
COBOL and DDS source in the Remote Systems LPEX editor. The Outline view
displays a structural outline of items defined in the file that you currently have
open in the Remote Systems LPEX editor window. With the editor active, you can
expand the file structure in the Outline view, and click various elements in the
view to jump to that location in the source itself.

To see an Outline view of your RPG source:

1. Click the PAYROLL tab in the editor and click Refresh on the Outline view
toolbar.

Note: If you have closed the Outline view, you can reset the perspective by
selecting Window > Reset perspective from the workbench menu or
Show view > Other then expand Basic and click Outline in the Show
view dialog.

The Outline view contains your source program in a tree view without the lines
containing logic.
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- Indicators
=] % Main Procedure

53] f:E Subroutines

Now you want to see more details of your source member.

Expand Files.

a s DN

Expand the MSTDSP workstation file.
Expand the EMPSEL record format.
Double-click on any of the entries in the Outline view.

This will position the source editor accordingly.

#PRYROLLRPGLE 52/ MSTDSP.DSPF | =)
Line 187 Column 1 Replace
B. ... cLONOiFactori+++++++Opcade (E) +
018000 c* -]
018100 C* Housekeeping, clear disp
018200 c#
018300 C EMPTAG BEGSR
018400 C dou
018500 [ MOVE
018600 £ HOVE -
c Z-ADD
JrEean C NOVE
018900 C* error loop start
012000 c dou
015100 C MOVE
019z00 c MOVE
012300 [ NCVE
019400 C MOVE
-
4| | 3
I hg

= Fles -]

:‘I

=I-<=) MSTDSP : WORKSTN (
| @& seEct
= [Er EmPsEL

#-0 ACODE : Char
-1 EMESS : Chart
[ L@ 200
& £ EMPMNT
BT PRISEL
& BT PRIMNT
¥ [ RSNSEL
B ET RSNMNT
<= EMPMST : DISK (Exter
1< PRIMST : DISK (Exten
) <= RSNMST : DISK (Exter—

& B Fields
# (3 Indicators

Lo

6. Stay in the PAYROLL tab to get the PAYROLL Editor window in focus for the

next module.

Now you are ready to review your knowledge of this module by taking the quiz.

You can also apply what you have learned in this module by completing the

practice tasks detailed in More practice.

Quiz

1. When you first open Remote System Explorer, you are not connected to any
system except your local workstation. To connect to a remote iSeries system,

you need to:

a. Start Remote System Explorer communication server
b. Start a 5250 session

c. Define a connection. Specify the name or IP address of a remote system.

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries
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d. Define a profile
2. Subsystems include:
a. iSeries Objects
b. iSeries Jobs
c. IFS Files
d. iSeries Commands
e. All of the above
3. The subsystem iSeries objects includes:
Work with libraries
Work with objects
Work with members
Library list
All of the above
4. The iSeries Table view is used to:

a. Display a list of items, for example, members or objects in a table format
similar to PDM

b. Perform actions against a list of items, such as editing and compiling
c. Both

5. The lock icon controls the correlation between the Remote Systems view and
the iSeries Table view. (T, F)

6. You can maximize the Editor window by double-clicking on its window
heading. You can get back to its original size, by double-clicking on the
heading again (T, F).

7. The Outline view:

a. Displays a structural outline of items defined in the file that you currently
have open in the editor

Lists structural elements
. Shows editor specific contents and toolbar
d. All of the above

® 2 0 T o

More practice

Given that you have access to your own iSeries systems, configure a new
connection and connect to this iSeries system. Now rename the connection, move
the connection up or change the properties of the connection. Then use the iSeries
objects subsystem to list the libraries in your library list. Use the iSeries Table View
to see the objects in your library. Subset objects in the iSeries Table View. Open the
Remote Systems LPEX Editor from the iSeries Table view. Use the product online
help to assist you in these tasks.

Module recap

You have completed [Chapter 2, “Module 2. Configuring a connection to an iSeries|
[system and connecting to an iSeries,” on page 7. You have learned how to:

» Create a connection to an iSeries system

« Connect to an iSeries system

* Add a library to your library list

* View libraries in your job’s library list from the Remote Systems view
* Find a source physical file in your library

Development Studio Client: RPG application



* View members in a source physical file using the iSeries Table view

* Customize the columns in the iSeries Table view

* Open a member for edit from the iSeries Table view or the Remote Systems view
* Maximize the editor window

* Open another member for edit

» Switch from one edit session to another edit session

» Display a structural outline of items defined in a source member

Now that you have a connection to an iSeries server and have opened a source
member for edit, you can learn more about the Remote Systems LPEX Editor.
Continue to the next module [Chapter 3, “Module 3. Editing source,” on page 25|

Chapter 2. Module 2. Configuring a connection to an iSeries system and connecting to an iSeries 23



24 Development Studio Client: RPG application



Chapter 3. Module 3. Editing source

This module teaches you how to edit ILE RPG source member PAYROLL, which
should already be open, and learn about some of the Remote Systems LPEX
Editor’s language features.

In this module, you will:

Change the default settings of the LPEX Editor Parsers

Change the color settings and font used by the Editor

Change the default behavior of the Enter key

Use SEU commands to edit source

Undo and redo source changes

View language sensitive help for the MOVE operation code

View a list of all help contents

Limit the search of help to specific documents

Search the help

Request a prompt for a specification line

Display context sensitive help for any field in the iSeries Source Prompter
View the beginning and ending of constructs in your source

Use the Find and Replace window to search for an item in your source
Filter or subset your source

Filter lines based on line type

Search through members in a source physical file

Compare different versions of a program and identify the differences
Syntax check source by line

View help on syntax errors

Exercises

The exercises within this module must be completed in order:

[Exercise 3.1: Introducing the editor” on page 26]

[Exercise 3.2: Changing default editor settings” on page 26|
[“Exercise 3.3: Entering SEU commands” on page 32|

[Exercise 3.4: Requesting undo and redo operations” on page 33
[Exercise 3.5: Invoking language-sensitive help” on page 34|
[“Exercise 3.6: Prompting language specifications” on page 39|
[Exercise 3.7: Indenting source” on page 41|

[Exercise 3.8: Finding and replacing text” on page 43|

[“Exercise 3.9: Filtering lines by string” on page 45|

[Exercise 3.10: Filtering lines by type” on page 46|

[Exercise 3.11: Searching multiple files” on page 47

“Exercise 3.12: Comparing file differences from the Remote Systems view” on|

page 49|

[Exercise 3.13: Comparing files in the CODE Editor (optional)” on page 53|
[“Exercise 3.14: Checking syntax” on page 55|
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Time required
This module will take approximately 45 minutes to complete.

Tip: You might want to maximize the Editor window during this module.

Exercise 3.1: Introducing the editor

Your program editing tasks are simplified with the Remote Systems LPEX Editor.
The editor can access source files on your workstation or your iSeries system
directly. When a compilation results in errors, you can jump from the compiler
messages to an editor containing the source. The editor opens with the cursor
positioned at the offending source statements so that you can correct them.

Here is a list of some of the basic editor features that you would expect in a
workstation editor:

* Cut, copy, and paste

* Block marking of lines, characters, or rectangles with copy, move, and delete
operations

» Powerful find and replace function
e Unlimited undo and redo

In addition there are a few more functions that you may not have seen in a
workstation editor:

« Token highlighting where different language constructs are highlighted using
different colors 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

» Settings for column-sensitive languages that simplify text insertions and
deletions

* On-line language reference

Now you know the features of the editor, you are ready to begin
[Changing default editor settings.”|

Exercise 3.2: Changing default editor settings

26

Before you begin, you must complete [‘Exercise 3.1: Introducing the editor.”|

The LPEX Editor has predefined settings, but also has an associated preferences
page containing settings that you can modify. The name of the category is LPEX
Editor and it appears in the left pane of the Preferences window.
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B viorkbenich| |

[+ Ant
Build Order
[+ Help
[# Install/Update
# Internet
[+ iSeties Projects
J2EE
[+ Java
SELLPEX Editgr)
- Appearance
- Block
~ Compare
o Conrols
- Find Text
# Parsers
= Prink
- Save
o Tabs
- User Actions Sat
- User Commands
- User Key Actions
- User Mouse Actions
- User Profile
] C:\Documents and Sett

# Ct\Documents and Sett -
R[] =

You will change the default settings of LPEX Editor Parsers, Appearance and User
Key Actions.

LPEX provides special support for insertion and deletion in column-sensitive
languages. When column-sensitive editing is selected, each column is considered as
a separate entry space. For example, in an RPG source member, if you are inserting
or deleting characters into a string that is in the Factor 2 entry, the Result field
entry does not move. The default editor preference is that column-sensitive editing
is off. You can switch this support on by going to the workbench preferences
window.

Setting column sensitive editing

To set preferences:
1. Click Window > Preferences from the workbench menu.
The Preferences window opens.
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@i Preferences Y -0 x|

[t Java _‘."_] ‘ LPEX Editor Parsers [
+LP dita

i, Remote Systemens I~ Show date area

-~ Communications olumn sensitive editing
[# Debug

' Fils Cache I~ &dd signature to changed lines I
il SiariatUre

<= -
;i Lache Resequence start at (1-9993); [100

Command Executio
- Command Subsyste

€ LPEX Editor Parsel

Resequence increment by (1-9999): | 100

" Resequenice lines at save

- [# Program Verifiers
- Table Yiew
Templates
- Logging
. Passwords
[+ RunjDebug
[# Server
[+ Yalidation
[+ Web and XML
[+ Web Diagram

WebFacing LUl
‘ml e T | —}]:- Restore Defaults |
mport... | Export.. | ok | cancal |

2. In the left pane of the Preferences window, expand Remote Systems.
3. Expand iSeries under Remote Systems.
4. Select LPEX Editor Parsers under iSeries.

The right pane allows you to set preferences for this feature.

5. In the right pane of the Preferences window, select the Column sensitive
editing check box.

When selected, each column is considered as a separate entry space.
6. Click Apply.
The Preferences window shows.

Other interesting preference settings are located under LPEX Editor.
Appearance allows you to modify color settings and font used by the Editor.

Changing the editor appearance

In the left pane of the Preferences window, expand LPEX Editor.
Select Appearance under LPEX Editor.

Select formatLine under the Styles list.

Change the Foreground color to dark green.

Change Font to 12.

Change Background color to light green.

Notice how your changes are reflected in the sample edit view.

oo s~ NP
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[# Workbench = iﬂ.ﬁppearanl:e - _‘
[+ Ant
- Build Order Palette
# Help : -
white *| | - C r
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& Internet Styles
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- J2EE |messageline

& Java parserDefault Background E

LPEX Editor parserMessage
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prefixText o )
- EIotR selection Gutine
- Compare statusLine .
- Controls = Preview
i-~Find Text :
- Parssrs Line 1 Column 1 Replace
. Print
- Save Emphasis, current line, default texts
- Tabs ** ERRO01 Embedded parser message.
~User Actions : slsYs Text in parser default sty
. User Commands i
- User Key Actions 4| | »
{~User Mouse Actions LPEX 3.0.0 (build 22-Sep-2004)
- User Profile
[#- Ci\Documents and Sett
& C:\Documents and Sett »

4 | 2 _>I—J = __mov |

mport... | Export... | ok | caneel |

7. Select currentLine under the Styles list.

This option highlights the line that the cursor is on. The option applies to all
source files opened in the editor area.

8. Change the Background color to light yellow.

9. If you don’t like the changes you made, you can click Restore Defaults to
return to the original settings.

Modifying the default behavior of the Enter key

To modify the default behavior of the Enter key to split the current line in the
source instead of creating a new line:

1. Expand LPEX Editor if not already expanded then select User Key Actions.
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@rreteences =T

B Workbench
[+ Ant

i l User Key Actions [

- Build Order Key | e I g g
Help enter splitLine '
[+ Install{Update Delete |
[ Internet

[ iSeries Projects %

= J2EE

[+ Java

@LPEX Edltor

- Appearance

- Block

- Compare

-~ Controls —
(- Find Text

- Parsers

- Print

. Save

L Tabs

- User Actions

CUser key Actions

.~ Usermense Actions
- User Profile
3 C:\Documents and Sett

D ks and Sett
£-CiDocmenta LILI Reset I RestnreDefal.ﬂtsl fpply I

Key enter Erter

action [itire

mport... | Export... | ok | cancel |

2. Type enter in the Key field.

Note: The Key and Action fields are case sensitive. Make sure that the values
typed in the Key and Action fields are exactly as shown above.

3. Type splitLine in the Action field.
4. Click Set.

The Remote System Explorer has a predefined behavior for the Enter key. For
the Enter key to use the new split line action you need to change the default
Remote System Explorer behavior for the ILE RPG language.
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_io x|
B Wwarkbench A |n§ RPG |
& Ant

.- Build Order v Automatic syntax checking
Help ¥ Automatic syntax checking of SQL statements (performe
[+ InstalliUpdate At i
Internet L =
[ iSeries Projects er key behavior
J2EE 6Repeat previous specification type
- Java I e o : « A
LPEX Editar Repeat previows operation code (if on Fxed form C-SpeciFicati
@ Remate Systems 'l 'set =Spedification cursar positian
i Communications :
i Position
[ Debug
- File Cache ™ Set free form C-Specification mrs%osition
E Files Position
Q) iseries
- Cacha |_ Set D-Specn‘ication CUrsor posiHon
- Command Executio Positian
Command Subsyste
| - Job Subsystems IV Autematic indent
! @L?Eisditm Parsees ¥ | sutematic dosure of cantralibiock
CCOBOL T User defined tabs(G)
. DDS
iz Control =
W | HRayuwordstrt+ittttrtrittittirtes
- Objects
[# Program Verifiers I PEf
- Table View = T
i Templates = e
3 | I | Ll_l Restore Defauits.l Apply I
Irnport... ] Expart... I | oK I Cancel I

5. Expand Remote Systems, then iSeries if not already expanded and then LPEX

Editor Parsers.
6. Select ILE RPG.
7. Clear the Repeat previous specification type check box.
8. Click OK on the Preferences window.

Return to the Editor window.

Seeing the results of column sensitive editing

Notice that the line the cursor is on is now highlighted in the color you selected

for it in the preference setting for highlight current line.

/ PAYROLLRRGLE X

— i ——————— e
Line 27 Column 10 Inzsert

002100 F* This program uses all externallz4
002200 F* used are — MSTDSEF - maintenance
002300 F* - EMEMST - emplovee m:
002400 E* - PRJMST - project ma
002500 F* - RENMST - reason cod:
002700 FMSTDSE CF E WORKS'
-
4] | »
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To see what column sensitive editing does:
1. Move the cursor to line 27, column 10.

2. Make sure the editor is in Insert mode. If the status area shows Replace press
the Insert key.

3. Press the spacebar 3 times.

Notice that only the filename is shifted but none of the other columns to the
right are effected.

AT *PAYROLLRPGLE X N
Line 27 Column 13 Insert

ooz2100 F* This program uses
noz2z200 F* used are - MSTDSP - maintenance
ooz3o00 F* - EMPMST - employee m:
ooz400 E* - PRJMST - project mas
oozso00 F* - RSNMST - reason cods
002600 Frrrdkihrrtrhrhhhhbrrt bbb bhhhrhohrsn:
opz2700 [E‘MST DSP CF ]E: WORKS!
=
< | »

4. Press the Backspace 3 times.
Once again the filename is shifted but no other columns are effected.

Seeing the results of splitLine

To see what splitLine does:
1. Place the cursor somewhere on a line and press Enter.
The text to the right of the cursor is moved to the next line.

You have changed the default editor settings and now you are ready to begin
[Exercise 3.3: Entering SEU commands.”]

Exercise 3.3: Entering SEU commands

Before you begin, you must complete [‘Exercise 3.2: Changing default editor]
[settings” on page 26

You can configure the LPEX Editor to adopt the keyboard and command
personalities of many popular editors. Most editor profiles differ only in the keys
and commands used to perform various editor tasks. Some base editor profiles,
listed below, also add prefix information and a command area at the start of each
line:

* ispf

* seu

» xedit

The editor recognizes prefix commands used by these editor profiles. Depending
on which profile you are using, you can enter SEU, XEDIT, or ISPF commands
when the prefix area is active.

If you are an SEU expert you will appreciate the ability to use SEU commands.
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To enter SEU commands:
1. Move the cursor into the gray sequence number area to the left of the edit area.

| & MsTDSP.DSPF AYROLL, |

Line 31 Column 1 Insert 1 change

E‘1':*1‘:*:‘:***1‘:*1'::‘rt‘::‘::‘:ttttttttttttttt:‘:tﬂ:*:gl

FMSTDSP CF E WORKS'—!
aozsoon FEMEMET UF A E K DISEK
0ozooo FPRJIMST UF A E K DISEK
003000 FRENMST UF A E K DISK
dd| D*

003200 D* Compile time array containing e:
v
“| | »

2. On any sequence number type dd.
3. Go down a few lines and type dd again and press Enter.
Notice that the lines have been deleted.
4. Now type i5 in the sequence number area.
5. Make sure the cursor is within the sequence number area.
6. Press Enter.
Five new lines are inserted.

You have learned how to use SEU commands in the editor and now you are ready
to begin [“Exercise 3.4: Requesting undo and redo operations.”|

Exercise 3.4: Requesting undo and redo operations

Before you begin, you must complete [“Exercise 3.3: Entering SEU commands” on|

The editor records each set of changes you make to a file in the Editor window.
The number of changes made since the last file save is displayed on the status line.
If you want to undo a set of changes made to a file you use the Undo operation.
You can also cancel the effects of an Undo operation by using the Redo operation.

Now you are going to undo some of the changes you just made to the file. Then
you will cancel the Undo operation by using the Redo operation. Finally you will
reload the source so that it is back to its original content.

To undo and redo edit changes:

1. Click Edit > Undo from the workbench menu.
Notice that the 5 new lines disappear.

2. Press Ctrl+Z to undo the last change.
Notice that the deleted lines reappear.

3. Click Edit > Redo from the workbench menu.
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 in its original form.

4. Click File > Close on the workbench menu.
Tip: You can also click the X on the PAYROLL tab.
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Husosepser =)

Line 26 Column 10 Insert 1 change
002100 F* This program uses all e:-cternall;ﬂ
nn22nn =% neasad ara — METNSD — wmaint an o)

A Save Resource dialog opens asking if you want to save the latest changes.

x

y 3) 'PAYROLL,RPGLE' has been madified. Save changes? k

O W

5. Click No.
6. Go back to the workbench to the Remote Systems view and open the PAYROLL
member in the QRPGLESRC file.

You have learned how to undo and redo changes that you made to a file and now
you are ready to begin [“Exercise 3.5: Invoking language-sensitive help.”|

Exercise 3.5: Invoking language-sensitive help

Before you begin, you must complete [‘Exercise 3.4: Requesting undo and redo]
[operations” on page 33

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

This help is invaluable if you cannot remember the order of fields in an RPG
specification or the allowed values for a variable field. This help is available from
the LPEX Editor window.

To receive language sensitive help, press F1 in an Editor window. If the cursor is
on an operation code, you receive help for that operation code; otherwise, you
receive help for the current specification.

Accessing language sensitive help

To access language sensitive help:
1. Position the cursor over the word MOVE in line 112 of the ILE RPG source.
2. Press F1.
Language-sensitive help for the MOVE operation code appears in a Help
window.

Text marked in blue in the Help window contains the link to detailed
information about the topic in blue.
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@i Help - IBM Rational Software Development Platform

=10l x|

Searchs |

|m Search scope: All topics

Contents |

-

Colesle o

@ Introduction to WebSp
@ Installing and migratin
@ Navigating and custon
@ Connecting to Linux, U
@ Working in a team env|
@ Developing iSeries ser
e Developing Web applid
@ Developing Java applic
@ Developing data acces
@ Developing EGL applicg
@ Building XML applicatig
@ Detecting and analyzir|
@ Testing and publishing

L~ Troubleshooting and s MOVE 3?:3 ?Dll:ime Ii:d 1= B
@ Debugging application] ®) it e =
€ Reference
@ ci . The MOVE operation transfers characters fram factor 2
gt to the result field. Moving starts with the rightmaost
character of factor 2.
When moving Date, Time or Timestamp data, factor
4| | »|| 1 must be blank unless either the source or the target is
g [ 5 | 0 |l | _»r"

ILE RPG Language Reference 2

MOVE [(Move)

Free- (not allovwed - use the EVAL or EVALR
Form operations, or buit-in functions such as
Synt UCHAR, %DATE, %DEC , %DECH, %

TIMESTAMP , %UCS2, %UNS, or %
UNSH )

Factor Result
2

Code Factor 1 Field Indicators

3. Click the link Date Data Type.

The Help page for Date Data Type is displayed.

@i Help - IBM Rational Software Development Platform

=10l x|

Searchs |

|m Search scope: All topics

Contents v{-'._- B

Colesle o

@ Introduction to WebSp
@ Installing and migratin
@ Navigating and custon
@ Connecting to Linux, U
@ Working in a team env|
@ Developing iSeries ser
e Developing Web applid
@ Developing Java applic
@ Developing data acces
@ Developing EGL applicg
@ Building XML applicatiq
@ Detecting and analyzir|
@ Testing and publishing
@ Troubleshooting and s
@ Debugging application]
 Reference
@ Glossary

4 I '

g [ [ O

Date Data Type ‘

Date fields have a predetermined size and format. They
can be defined on the definition specification. Leading
and trailing zeros are required for all date data. =

Date constants or variables used in camparisons or
assignments do not have to be in the same format or use
the same separators. Also, dates used for /O operations
such as input fields, output fields or key fields are also
converted (if required) to the necessary format for the
operation,

The default intemal format for date variables is *1S0. This
default intemal format can be overridden globally by the
control specification keyword DATFMT and individually
by the definition specification keyword DATFMT.

The hierarchy used when determining the intemal date
format and separator for a date field is
1. From the DATFMT keyword specified on the
definition specification
2. From the DATFMT keyword specified on the

contral specification =
- -
4 | _>I_I

4. Play around in the Help window to see what else is available.

5. Minimize the Help window.
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6. Select Help > Help Contents on the workbench menu to see a list of all help
that is available in the product.

@i Help - IBM Rational Software Development Platform = Ig[_)sj

Search: |l search scope: Alltopics
Contents <A\

s

G ool g

O

@ Introduction to WebSp
@ Installing and migratirn
@ Navigating and custon
© Connecting to Linux, U
(-3 Working in a team env|
@ Developing iSeries ser

@ Developing Web applic the_lcmrr;.le lto the

E anline help,
@ Developing Java appliq This information
© peveloping data acces center tells you
> Developing EGL applica abgu; our tools
@ Building XML applicatiq S:' — tD: at;iggz |
@ Detecting and analyzir your
@ Testing and publishing development

goals,

@ Troubleshooting and s

@) Stay current Information for this
product is constantly being extended
and improved. To download updated
information, go to Help > Software
Updates = IBM Rational Product
Updater,

@  Smart searches Learn how to use

the Help search engine effectively
4 | __Pl and refine your search scope. -

g [ % [ @ | | »

7. In the left pane of the Help window, click Reference.
8. Expand Language Reference.

9. Expand iSeries programming information.
10. Expand High-level languages.
11. Expand ILE RPG.
12. Select Language Reference.
13. Scroll down to Moving Date-Time Data.
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@i Help - IBM Rational Software Development Platform

L =10l x|

Search: | |[f]  search scope: Al topics
Contents “. [ | Reference SO o g e & O
 Troubleshooting and support ILE RPG Language =
 Debugging applications Reference
E Reference
= [ apts
i L Commands
[ L Debuggers Contents

& [T Files

-1 Language reference
@ {Series programming information

+ About This Reference

: o YWho Should Use This
High-level languages Reference
- _I;' PDF versions of the books o Prerequisite and Related
: ',‘D e et Information
lj‘_ "D COBOL{400 o How to Send Your
= [ 1LE cosoL Commerts
5 [ DB2 UDE for iSeries SQL R o What's New
B B Java o Changes to this Guide
é;g RPG/400 Since V5R1
ILEEE o YWhat's Mew This Release?
5 T —— — o What's Mew in VaR2?
I e L il Rl o What's New in VGR1?
[# L Data Defintion documentatior o What's New in V4R47
i L Control language information o What's New in VARD2?
2 Tbws, - o What's New in V3R7?
4] | ’ o What's New in V3RE/\V3R2? _f:I
B | v | @ 4 | 3

Having the latest version of the manuals at your fingertips will make it easier

to find programming information. There is also the option to search the help
by specifying a search string. By default, the complete help will be searched.

Limiting the search scope

To limit the search to specific documents:
1. Click Search scope.

The Select Search Scope dialog opens.

2. Select Search only the following topics radio button.
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& Help - IBM Rational Software Development Mnrm = IQL’E.I
Search: |

Contents oA |l Refers o of] & 0
P © seicctsearchscope L
© Troubleshootin _
© Debugging appl " Search all topics
B Reference * Jearch only the Following topics:
# [ apts
i L Commands
# L Debuggers
[ [ Files
= L Language refer te
= [ iSeries proc e This
= [ High-les
[ Por
E: d Related
BELE .
Blco ‘H&w Edits: Remove
m @ e . | | o
= [ pB:
. Jb:l Jan | £ Guide
# [ rp ; I
(6)4 Cancel
= fuE| Ilrﬁ is Releaze? [ﬂ\s
L T VERZY
L programming Gide o What's New in VGR1?
[# 1 Data Definition documentatior o What's New in VAR4?
1 (1 Control lsnguage information o What's New in VAR?? New in Y4 EZ?
N |:-_| Iag ibr.an?i . - o What's New in ¥3R7?
4 T » o What's Mew in V3R6N3R’2?_rﬂ
B [ v [ T Lo
3. Click New.

The New Search List dialog opens.

(@ newsearchint Y

=m I Detecting and analyzing run-time problems
= Testing and publishing applications to a server
m Troubleshooting and support

ing applications

s
™ Commands
™ Debuggers

| Files
v Language reference
Settings

[T User interface reference
[T Crystal Reports
™ Miscellaneous
[T Accessibility
mIr Glessmr

| | i
nicel

b

4. In the List name field, type MyList for example.
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5. Expand Reference.
6. Select the Language Reference check box.
7. Click OK on the New Search List dialog.

The Select Search Scope dialog reopens again with MyList selected in the topic
list.

& Select Search Ecnpe 1 _)5_]

" Sgarch all topics ’
' Search orly the Following topics:

New. .. | Edit... | Rermvel

IE Cancel |

8. Click OK on the Select Search Scope dialog.
9. In the Search field, type iSeries and programming for example.

@& Help - IBM Rational Software Development Platform -10f x|
o | P

10. Searching requires a help index and it takes approximately 10 minutes to
create the index in your workspace. If you want to complete the search query,
click GO.

The search results display.

Search Results &)

100% iSeries programming informati =
24% ILE C/C++ Programmer's Guide
23% DBZ Universal Database for iSer 4
199 ILE COBOL Programmet's GmdeJ

19% ‘WebSphere(R.) Development Sty
19% ILE CJC++ Compiler Reference
18% ILE CJC++ Compiler Reference
18% ILE C/C++ Programmer's Guide
15% ILE CJC++ Programmer's Guide
15% DBZ Universal Database for iSer
13% ILE COBOL Proarammer's Guide

You have accessed language sensitive help and now are ready to begin
[3.6: Prompting language specifications.”|

Exercise 3.6: Prompting language specifications

Before you begin, you must complete [“Exercise 3.5: Invoking language-sensitive|
[help” on page 34/

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

To access prompts:

1. Return to the workbench. In the Editor window move your cursor to the
D-spec on line 33.

2. Press F4 (You can also click Source from the workbench menu and then click
Prompt.)

You see the iSeries Source Prompter at the bottom of the workbench. The
iSeries Source Prompter shows the specification line broken down into its
individual fields.

| #/MsTOSP.DSPE |/ PAYROLL.RPGLE 2N Bl(8z0 2\ =0
Line 33 Column 6 Replace (55
EI--% Global Definit
003100 D* - ) .@Fibs

003200 D* Compile time array c— [ {i— Fields
003300 D ERR g # [_T;'.J Indicatar:
003400 D EMESS = = 3 Main Pror:ed_u
o @ L& subroutic

4 | ;I'J

| «1 [

|»

Externally Data structure Definition
Mame described bype type  From TojLength

ERR | EI S E [ s
..... DName+++++++++++ETDsSErom+++To/L+++IDc. Keyw
D ERR g 50 DTM (

4 | ;lﬂ

On the iSeries Source Prompter toolbar you can use the three push buttons to:
Disable source prompt view, Disable syntax checking, and Change to insert
mode.

Displaying context sensitive help

To display context sensitive help for any field in the iSeries Source Prompter:
1. Tab to the Keywords field.
2. Press F1 to see help for this field.

The Help window with help for the D spec keywords opens. If it doesn’t
appear automatically, you might have to bring it to the foreground by clicking
on its icon on the Windows taskbar.

40 Development Studio Client: RPG application



@i Help - IBM Rational Software Development Platform

Search: | |m Search scope: Mylist

=10/ %]

Contents 25 i o oo | @ e & 8

ILE RPG Language Reference 2

@ Introduction to WebsSp
@ Installing and migratin
[ Navigating and custor Positions 44 .80 (Keywords)
@ Connecting to Linux, U
@ YWorking in a team eny|
@ Developing iSeries ser
@ Developing Web applid
& Developing Java applid

Positions 44 to 80 are provided for definition specification
keywords. Keywords are used to describe and define
data and its attributes. Use this area to specify any
keywords necessary to fully define the field,

o [Definition-Specification Keywords

e Developing data acces o ALIGN
@?Devduphg EGL applicz o ALT(array_name -
@ Building XML applicatig o %(Ml
: ; o ASCEND
g?ef_mngr:nd :_Ia::m o BASED(basing_pointer name)
- Testing and publishing o CCSID(number | *DFT)
@ Troubleshooting and s o CLASSCUAVA class-name)
@ Debugging application o COMSTi{constant)}
@ Reference o CTDATA
e Glossary o DATFMT{format{separataorll
o DESCEND
o DiMi{numeric_constant)
o DTAARA(™AR:data_area_name}
o EXPORT{(external _name)}
4| | > o EXTFLD{field_name)
B | £ | an o EkTFIﬂT(!’Eogel ) .

You will see words in the help that appear in a different color than the regular
text. These are help links, and they show that there is additional help available
on that word or phrase.

3. Click on any link to see specific help for that item.
4. Minimize the Help window.

5. In the workbench, double-click the PAYROLL tab to return the Editor window
to its original size.

You have used prompts to enter code and now are ready to begin
[Indenting source.”|

Exercise 3.7: Indenting source

Before you begin, you must complete [“Exercise 3.6: Prompting language]
[specifications” on page 39)

When editing ILE RPG source, it can be difficult to determine the beginning and
ending of constructs. The iSeries Indent view allows you to see your source with
constructs in an indented mode.

To indent source:
1. Click Source > Show Indentation from the workbench menu.
The iSeries Indent view opens at the bottom of the workbench.
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42

#VSTOSPDSFE | // PAVROLL RPGLE DA B[S0 S&’\\:'_El‘

003400 D EMESS

<

Column 3 Replace &9
=L Global Definit
D* - DY Fies
D* Compile time array || &= Fields
D ERR g @ O Indicator

- (8 Main Procedu

8 :
| X O Subroutir
» |

4

! 1! |
Tk s Tab...[ s Co...|Remete ... [seres .. ORI, — O
PAYROLL RPGLE - =
. Line 32 Column 3 Insert

F*$:fc*tt***************t***t***************:‘d

FMSTDSP CF E WORKESTHN =
FEMPMST UF A E K DISK

FPRJMST UF A E K DISK

FRSNMST UF A E K DISK

D*

D* Compile time array containing error des
D ERR ) 50 DIM (:
D EMESS S 50

E*

CHEFEFAXAX AR AR AR AR AL AR AR AR AR AR AR AR AR AL A %3

C*¥ MAINLINE CALCULATIONS
Chhkhkdhihhhhhhhhhhhhbihhhhhdhhhhhddddddddddd
)I

|

You can display the iSeries Indent view as a full view.
2. Double-click the iSeries Indent tab.

Development Studio Client: RPG application



]

Tasks iS%rles Table,,. |iSeries Com.., |Remote Syste.,, | iSeries Sourc,., S W= Ll
IPAYROLL.RPGLE —
Line 150 Column 11 Insert Bre

c* A

c | | | IF not *INKC

(& RECDE I | | | CHAIN RSNMST

C | 1 | | EXSR ACDESE

(o | | | ELSE

C | 1 | | LEAVESR

c | | | END

C* end of error loop .J

C | | ENDDO

C e

C* Display reason code maintenance format

c*

C ] | EXFEMT RENMNT

C *

C A = *TNED

C | | | LEAVESR

cC | | END

C | | IF *INEKG

C ] | | ITER

{®: | | END

C w

C* Determine update mode and perform record =

C *

c [ SETE not *inke —
4| | ’|

3. Scroll down to line 150. The Row shown on the status bar is the cursor
position.

In the iSeries Indent view you see some nested conditions with indented lines.
As you will notice this helps to recognize the beginning and ending of these
conditions.

Note: The Indented view is Browse mode only and cannot be edited.
4. Click the X in the top right corner of the view to close the iSeries Indent view.
5. This returns you to the Editor window with the PAYROLL program.

You have used the Indent view to see the beginning and ending of constructs and
you are ready to begin [“Exercise 3.8: Finding and replacing text.”]|

Exercise 3.8: Finding and replacing text

Before you begin, you must complete [“Exercise 3.7: Indenting source” on page 41

The LPEX Editor also has a powerful find and replace text feature. You use the
Find and Replace window to search for an item. You can search for a word, a
partial word, or a sequence of such. You can also enter a pattern you want to
match, provided that the pattern follows the rules of regular expression. You can
replace the found search item. If the entered text or pattern is found, the cursor
moves to either the next or previous occurrence of the search item, according to
your chosen search direction, and replaces the found text according to your
selections.
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To find and replace text:

1.

5.
6.

Press Ctrl+Home to go to the top of the file.

Tip: When you press Ctrl+Home to go to the top of a file or Ctrl+End to go to
the bottom of a file, a quick mark is set at your cursor position. This allows
you to return to that line by pressing Alt+Q. Ctrl+Q will set a quick mark.

Click Edit > Find/Replace from the workbench menu or press Ctrl+F.
The Find/Replace window opens at the bottom of the Editor window.

Line 52 Column 26 Replace
005200 c MAIN A
005300 (@) wuRn *inkc
005400 c EVAL *INGOD =
005500 c EVAL EMESS =,
005600 c EVAL EMPAPL =
005700 e EVAL PRJAPL =
0nss800 G EVAL RSNAPL =
005200 c*
006000 C* Write the SELECT format to display
00g100 c*
006200 o
006300 @ Dou not *ING
006400 c EXFMT SELECT
006500 e *INEC IFEQ 1T
006600 & LEAVEGR
006700 c ELSE
006800 & EXER EDITEL
006900 5 END
007000 c*
007100 C* IF the general error indicator *IN
007200 C* program continues to loop P
< | Ll—l
o | ogon | ]
Replace % &eplacel Replace -alll
I casesensitive [ wholeword I~ Regular expression [ wrap I~ Select found text |
I Restrict search to selection [~ Restrict search to columns Start column Il_ End column I?

At the bottom of this window, you will notice that you have some options to
select from, for example, search only in certain columns, etc. You want to find
the first occurrence of BEGSR.

In the Find field, enter BEGSR to find the start of a subroutine.
Make sure the Replace field is blank.
You would use this field for text replacement.

The Editor moves the active line to line 52, which contains the first BEGSR
phrase in the file.

Click Next to go to the next location of BEGSR in the file.
Click in the Editor window to close the Find/Replace window.

You have searched for an item in your source using the Find/Replace window and
now you are ready to begin [‘Exercise 3.9: Filtering lines by string” on page 45|
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Exercise 3.9: Filtering lines by string

Before iou begin, you must complete [“Exercise 3.8: Finding and replacing text” on|

The editor allows you to filter or subset your source so that you see only lines
containing a given string. Filtering lines makes it quick and easy to find lines

without having to scroll through your source.

To filter source by string:
1. Double-click the variable EMPAPL in the Editor window.

2. Select Edit > Selected > Filter Selection from the workbench menu.

Line 56

005600
007300
008800
035800
036000
037300
038300
f 038400

 PAYROLLRPGLE X =
Column 36 Replace
Ic EVAL Bupapn =
Cc* If EMPAPL (employee maintenance) €
e when EMPAPL =
c EMFPAFL IFEQ .
cC EMPAPL OREQ T3
c EMPAPL IFEQ v
c EMPAPL IFNE -
c EMPAPL ANDNE X

3. Move the cursor down a few lines to line 79.

4. Expand line 79. This expands the section up to the next instance of EMPAPL.

Line 79

005600
307900.
08000
008100
00B200
008300
008400
008500
008600
008700
00BBOD
035800
036000
037300
038300

) 038400

Column 1 Replace

I

EVAL EMPAPL
If EMPAPL (employee maintenance) e
branches to lakel EMPTAG.
If PRJAPL (project maintenance) =
branches to label PRJTAG.
If the pricr two tests were not s
reason code maintenance. The pro
next executable operation.

O

pe

[T

SELECT

whean EMPAPL =
EMPAPTL IFEQ 137
EMPAPL OREQ Y%
EMPAPL IFEQ T 2
EMPAPL IFNE LA
EMPAPL ANDNE YT

Now you want to show the entire source again.
5. Click Edit > Show all from the workbench menu or press Ctrl+W.

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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You have filtered your source so that you see only lines containing a given string
and now you are ready to begin [“Exercise 3.10: Filtering lines by type.’]

Exercise 3.10: Filtering lines by type

Before you begin, you must complete [‘Exercise 3.9: Filtering lines by string” on|

To help you navigate quickly through your ILE RPG source the editor allows you
to filter lines based on the line type. Imagine you want to see where all the
subroutines are defined in your source.

Line 24 Column 46 Replace

oooioo Frr stk Rk A R E kA AR AR AR R AR A A LR T A F AT L rrrrrr A

ooozoo F* PROGRAM NAME - Pavroll !
000300 F* DESCRIPTION - Time reporting master f
ooo4o0 F* externally described wo
DDDEDD F*' mw | 0 S o ol e ol o
00o0&00 F* Prompt F4 .
DDD'?_DD F* Syntax Check Line i on CHAIN operatil
ooogeno F* tondition

oooso0 F* e et r on delete reques
001000 F* Lot Sl ested

001100 F* Fase Zethicd lcation seleaction
ooi1zao F* Select » pvee selection
001300 F* Selected b kot selection
001400 F* Deselect Al n code selection
001600 ] Gl Code e
oo17o0 F* e nanis

001800 E* Saurce N e ion d
001900 F* e e e 11 mai
goz2o000 F% 18 y es R L
002100 P I AR e desc
0ozz200 & Saye e disp
00z300 F* Show Date Area enployee master
ooz400 E* - PRIJMST - project master_fld
A | b

To filter lines by type:
1. Right-click in the Editor window with the PAYROLL program.
2. Click Filter view > Subroutines on the pop-up menu.

All source lines with BEGSR or ENDSR are displayed allowing you to move
quickly and easily to the desired subroutine in your file.
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Line 102 Column 1 Replace
fH

i 005200 5 MATN BEGER
H 010200 & endsr
H 011000 2 RSNTAG BEGSR
H 017600 1 ENDsr
H 018300 c EMETAG BEEGSR
H 025700 c ENDSR
H 026400 C PRITAG begsr
H 033500 C endsr
H 034700 c EDITSL BEGSR
t 040400 e ACDESE BEGER
H 042700 c ENDSR
H 043100 c ADDCDE BEGER
H 044000 c ENDSR
H 044400 G CHGCDE BEGSR
[ 045400 c ENDSR
H 046100 BEGSR DELCDE;

H 047200 ENDSR;

H 047600 BEGSR INVCDE;

| 047300 ENDSR;

3. Move your cursor to the line with the subroutine declaration CHGCDE (line
444).

4. Expand the declaration to show all lines in this subroutine.
Now you could work with the source inside this subroutine.
5. Right-click in the Editor window and click Show all on the pop-up menu.

You have filter lines in your source by line type and now you are ready to begin
[“Exercise 3.11: Searching multiple files.”|

Exercise 3.11: Searching multiple files

Before you begin, you must complete [“Exercise 3.10: Filtering lines by type” on|

If you would like to search through the members in a source physical file or
through the files in a local directory, you can use the Search tool. The Multi-File
Search utility allows you to search for a particular string of text in many members
on the host. This function can also be used on local files.

To search multiple files:
1. Click Search > iSeries from the workbench menu.
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@& Remote System Explorer - PAYROLL.RPGLE - IBM Rational Software Di

Flle Edit Source Compile Mavigate
15~ 5l |30 -G -
= - -J

Line 446

Project Run  ‘Window Hab

= l Efremote Syste. .,

2

nd432nn iy

The Search window opens.

TR NOT #TNG ]

2. In the Search string field, type ENHRS.

Search

P iseries Search | °," Fie Search | <57 dw Search | %' Help Search | 2

x|
¥ Java Seaq_l_

Search string| EMNHRS

:’ j [~ Case sensitive

Connection; Is4tﬂa

= Naw‘..l

- Target N

Librar | RSELABKX

:l:] Erowse... |

Fie: | |QDDSSRC

ﬂ:] Browse. .. I

gm

¥ Sdurce menibers

Mem

_'J_I Browse. .. |

[T Datamemibers

~ Columns

7« gl columns

" Betwesn || andi) | 80

" Between(H) | 1 and end of line

Customize, .. |

€]

Cancel

The Connection field should contain your iSeries server name, otherwise enter

it there.

3. Under Target in the Library field, type RSELABXX.
4. Under Target in the File field, type QDDSSRC to search all members in this

source physical file.

5. Under Target in the Member field, select *ALL.

6. Click Search.

The Multi-File Search window lists all the lines in all the files that reference

ENHRS.

f'l'&siGIiSQY‘les... |iSerias.‘.

1Remnts$... IiSeries...

"ENHRS" - 3 Occurrences in 3 Members

= l& RSELAB/QDDSSRC(EMPMST) (1 match)
(Line 18) A& ENHRS R
SELABYA/QDDSSRC(MSTDSR) (1 makch)
{Line 99} & EMHRS R
l: Ty RSELABX¥/QDDSSRC(REFMST) (1 makch)
ne 27) A ENHRS 3t

Eﬂh

B 11 37REFFLD(RCEMP/ENHRS *LIBL/EMPMST)

TEXTCEMPLOYEE NORMAL WEEK HOUR
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7. Double-click the last line in the list.
A ENHRS 3 1 TEXT('EMPLOYEE NORMAL WEEK HOURS')

The member REFMST is automatically loaded into the editor and the cursor is
placed on the correct line.

"fMSTDSP.MPF ]/mvaou.nm m &
Line 27 Column 1 Replace
T B Ao Name b EHEHRLENEHTDPB. . . ..
Q00026 A :J
poopz? A EMNHRES I ]
p-Y
poooze A EPHRC 5
pooos3o A
pooD31 A EPHRY 7 1
poooszz A
pooo33 A EFPHRP 7 1
poN0n34 A
00p0D35 A EPNRC 5 4
pooo36 A
pooon37? A EPNRY F A |
pooo3s. A
pooonsze A EPNRP v s
pooop4o A L
pooD41 A EHWRK 5 1
pooo4z A
000043 A* PROJECT MASTER RELATED FIELDS
pooo44 A PRCDE 5]
poo0n4s A
pooo4s A ERDSC 50
poop4aw A
poooD4s A ERRSP 30
pooo4ds A
poooso A T PRESTR E
y | of
|

8. Click the X in the REFMST tab to close the REFMST file.

You have searched through members in a source physical file and now you are
ready to begin [“Exercise 3.12: Comparing file differences from the Remote Systems|

Exercise 3.12: Comparing file differences from the Remote Systems
view

Before iou begin, you must complete [“Exercise 3.11: Searching multiple files” on|

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.
There are two ways to do a compare: use the Compare utility in the workbench or
use the Compare utility in the CODE tool. The compare in the CODE tool is more
intuitive but requires you to start the CODE Editor outside of the workbench.
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Using the compare utility in the workbench you can view the differences between
two files by comparing them. You can compare different files, and you can
compare versions in the Workbench with versions in the repository or with the
local edit history.

After a comparison is carried out, the Compare Editor opens in the editor area. In
the compare Editor, you can browse through all the differences and copy
highlighted differences between the compared resources. You can save changes to
resources that are made in the comparison editor.

Using the compare utility in CODE you can also view the differences between two
files by comparing them. You enter a name of a file to compare against the file in
the CODE Editor view. You can type the name of a file, or you can select one from
the list of files already open in the editor. If you type the name of the file that is
not already open in the editor, it is loaded into the editor. If no file is specified, the
current file is compared against a new, untitled file. The current file appears on the
left side of the Compare view, and the specified file on the right. You use the
Compare menu to view the next and previous mismatch and to select options such
as ignore case, font, protect view and show mismatches only.

Note: Make sure all lines show in the source before starting the Compare tool.

To compare files in the workbench:
1. Click Window > Preferences from the workbench menu.
The Preferences window opens.
2. In the left pane of the Preferences window, expand LPEX Editor.

ol x|
Compare ‘
|- Appearance
- Block, Ignore case
CSomparg) gnore leading blarks
i Clonbrols gnore trailling blanks
Find Text
# Parsers anore all blanks
- Print v Ignore sequence numbers
[rome [ Ignore commenkts %
! Tabs
- User Actions
- User Commands [~ Column restricted comparison
- User Key Actions Stack el |1_
- User Mouse Actions
User Profile End column IGD

C:\Documents and Sett

C:\Documents and Sett
1 C:\Documents and Sett

# Remote Systems

[+ RunfDebug

3 Server

- Yalidation

- Web and AML

# Web Diagram
‘WebFacing

[+ Web Tools

ol |
mport... |  Export... | [ (ox) | conc |

-[#-E

Resst | Restore Defaults | Apply I

I:I<I

3. Click Compare under LPEX Editor.

In the right pane of the Preferences window make sure that the Ignore blanks
check boxes are selected.
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Click OK in the Preferences window.

Back in the Editor window of the PAYROLL member double-click the
PAYROLL tab.

Click Edit > Compare > Compare to file on the workbench menu.

@ Remote System Explorer - REFMST.PF - IBM Rational Software Development P = =]
File @ Source Compile MNawigate Search Project Run  Window Help
ik cairz |9 T
I ¢ pedo Chly =~
=
1 of Cut Chrls
i (Copy. Chri+Insert

l B raste Cirl4y

C

( % Delete Delete ENHRS T

¢ Select Al Chrl+A

L FndfReplace... Ctrl+F FRHERE s 1

€ Fndnext Shift+F4

I EPHRY 77

t Find Other 2

E Show Al Chl Y EPHRE 71

[ AddBookmark... EENRC 5 2

[ AddTask..

Eipes »| EBNRY 7 1

L Selected ,

E Deselect Ale+U FENRD 71 -

C

1| Compare 5

[ Keystroke Recarder Lo e CE-+-Shift+N

C Shew Tocltp Description F2 Previous Mismatch  Crrl+-Shift+P

L Cantent Assist Clri+SPACE Refresh Chrl+Shift+R

0ono4s A Clear

000047 A

ooon4s A PRREP 20

000049 A

0ooonso A PESTR R

=

< | ;I'J

] | | |

The Compare window opens.
Expand your connection.
Expand *LIBL.

Expand RSELABXX.

Expand QRPGLESRC.

11.
12.

Select member PAYROLLG.

Click OK.
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@& Compare File x|

Select a member

[FavroLLE

W, QHLPSVS #lib.prod-sys ﬂ
&Ml QUSRSYS. *ib.prod-sys
=il QGPL.*ib.prod-usr

- [, WFLABXK, *lib.test-usy

I, RSELABN:X. *lib.prod-usr

i Sy COMPARE *file.pf-src
- EMPMST, *file,pf-dta
[ T EVFEVENT.*file.pf-dta
PRIMST, *file.pf-dta
QCBLLESRC . *file, pf-sre
= Ely QCLSRC *file.pf-src

& [Ey QCMDSRC. *ile.pf-src

+ @] QDDSSRC, *file.pf-src
[ =)E) QRPGLESRC. *file.pf-src
E P AYROLLG.rpale

% [Ely QRPGLESRCP. *Fle pF-src
* REFMST. *file.pf-dta ﬂ

1 B AncEn € #filn nf cee

(o |

The editor now will show the differences of these two members PAYROLL
and PAYROLLG .

You can move from mismatch to mismatch by using the Compare menu under
the Edit menu.

Mismatches in PAYROLL and PAYROLLG are highlighted in different colors
so that you know where the mismatched lines are in each file.
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/MSTDSP.DSFF / PAYROLL.BPGLE X G gilapi 1S | &
Line 52 Column 1 Replace
004200 C* another. The action code you sele%]
004300 C* determinez i1if the program will add
004400 C* wupdate an existing record in the f
004500 C**'k*i’*:\'*i’:t:\'*:‘:‘kﬂ:‘kf‘:‘):f‘:‘k'k‘k‘k‘):‘k‘k‘k‘):‘kﬂ:‘k‘k *hEhkE
004600 C* Housekeeping, clear display fields
004700 c*
004800 c EXEGR MAIN
004200 c* If MAIN is done program ends
005000 £ eval *INLR =
005100 # MAIN SUBROUTINE
005200 C MATN BEGER
00053 c qou *INRC |
05300 £ dou *inkc
uusauu i EWVAL ~INpU =
opss00 c EVAL EMEZS =
005600 [ EWVAL EMPAFL =
005700 c EWVAL PRJAPL =
005800 c EVAL RENAPL =
o0s5900 c*
onos000 C* Write the SELECT format to display
006100 o*
006200 c*
006300 c DOU not *ING
006400 = EXFMT SELECT
006500 c *INKC IFEQ b
< | LI—I
[One or more mismatches found. |
1

13. Click Ctrl + Shift + N to find the next mismatch.
Next, end the compare session.
14. Click Edit > Compare > Clear from the workbench menu.

15. Double-click the PAYROLL tab to return the Editor window to its original
size.

You have compared different versions of the program and found the differences
and now you are ready to begin [“Exercise 3.13: Comparing files in the CODE|
[Editor (optional).”]|

Exercise 3.13: Comparing files in the CODE Editor (optional)

Before you begin, you must complete [“Exercise 3.12: Comparing file differences|
[from the Remote Systems view” on page 49|

The CODE tool provides a side-by-side view of the members being compared. If
you prefer this type of view follow the steps described next. You might want to
skip this section if the Compare Tool you just used provides sufficient information
for you. Now you will open a couple of files and edit them and use the CODE
compare utility.

To compare files in the CODE Editor:
1. In the Remote Systems view, right-click member PAYROLL in QRPGLESRC.
2. Click Open With > CODE Editor on the pop-up menu.
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This opens the CODE Editor window with the member. It will open in browse
mode since it is locked by the LPEX Editor session.

3. In the CODE Editor, open the PAYROLLG member.
4. Click File > Open from the CODE Editor menu.
The Select file - Open for Edit dialog opens.

mSe!ect file - Open for Edit ‘51

File name [<R0S4004>RSELABXX/ORPGLESRCIPAYROLLG)  ¥| Souceltype [rPGLE -

[~ Contains sequence nlmbers Subset by source type |< All Files > "]

[<RDS40085 RSELABYU/ORPGLESF  [Contents of CROS4008>RSELABXX/OAPGLESACLT
1 QHLPSYS =] AV =
# QsYs
@ 05Y52
& QUSRSYS
5 ASELABXX
COMPARE
[CBLLESRC
- QCLSAC
| OCMDSAC
ORPGLESAC
P oyt | AL
- WFLABXY _lﬂ
1 WSSLABXY - L] .
- CROS40M/ADM> | Befesh | Son | Gumer | Ena |

K — £l
Open | oo | Cancel| Help |

[¢<RDS400A> RSELABXX/QRPGLESRC[PAYROLLG)

_ 5]

5. In the left pane of the Select file - Open for Edit dialog expand the ROS400A
connection (the Remote System Explorer connection).

6. Expand library RSELABXX.
7. Select file QRPGLESRC.

8. In the right pane of the Select file-Open for Edit dialog, select member
PAYROLLG from the member list.

9. Click OK.
10. Click Actions > Compare from the CODE Editor menu.
The Compare dialog opens:

x

<ROS400A>RSELABXYORPGLESRC[PAYROLLG)

Select or enter a file name

<ROS400A>RSELABXXIQRPGLESRC[PAYROLL]

<ROS400A>RSELABXXIQRPGLESRC[PAYROLL

. Cancel Help |

All entries are preloaded.
11. Click Compare.

The editor now has the PAYROLLG member loaded on the left and member
PAYROLL loaded on the right. In between the two members are two long
vertical blue lines with horizontal yellow and red bars highlighting the
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12.

13.
14.

15.

differences in these members.

ECODE - <ROS400A >RSELABXX/QRPGLESRC(PAYROLLG): 2 - IﬂLEJ
Fil= Edit Wiew Actions Compare Options Windows Help
: wl= W = ot A A B Y -
B S a e n o 5 ?:ff{.’.“: L B I$ mcmmmm Dm
ROSLO0A>R nB QRP RC(PA <ROS4OOA>RSELABXE/QRPELESRC(PA
Row 1 Column 1 Replél Il Row 1 Column 1 Repla
........ T e e e T
gaaem F****************;: aag188 Freenrrnnsendtsinsr a
oasep2 F= PROGRAM NAME _ || 008200 F* PROGRAM NAME | |
oasen3 F* DESCRIPTION - |§—1 886380 F* DESCRIPTION -
popaay F 0aB4 00 F=
gaaans Faeseseaeaeae 3 3 M3 30 30 30 3036 appcae Foesesesani e s s s n
pasen6 F* INDICATORS US 008600 F* INDICATORS US
oaeoB7 F+* 58 - No recor Bae700 F* 58 - No recor
popees F* 68 - General paes e F* 68 - General
L LSTE Y F* 98 - Protect ooBa980 F* 98 - Protect
oasai1e F* KC - End of j Ba10800 F* KC - End of j
sane11 F* KD - Return t 861100 F* KD - Return t
paee12 F* KE - Return t —y 881200 F* KE - Return t
Baae13 F* KF - Return t 801300 F* KF - Return t
pase1y F* KG - Return t Ba1400 F* KG - Return t
oase1s F* LR - Last rec B8a1500 F* LR - Last rec
aaee16 [0 30 3630 36 36 36 36 30 330 30 36 30 3036 ap1680 [ 36 36 50 3050 30 36 30 336 30 3 3 33650
seae17 F* SUBROUTINES U Ba17080 F#* SUBROUTINES U
paeeis F+= EDITSL - Edit Ba1800 F* EDITSL - Edit
oase19 F* ACDESR - Edit B8a1900 F* ACDESR - Edit
ufefifopedi] [0 30 9630 36 36 3 36 36 330 30 36 30 30 36 apzeao [ e 3 50 0 50 30 36 30 336 30 - 330300
seee21 F* This program —§ 8821080 F+ This program
paee22 F* used are - MS 882200 F* used are - MS
oaeez23 F* - EN —j /882300 F= - EHM
papez2y F - PR 082400 F= - PR
- -
q | || — e
I1BH Live Parsing Editor IBM Live Parsing Editor
I all *|

Use the vertical scroll bars to move within the files.
As you scroll, you will see where the differences are in the members.

RPG experts will notice that PAYROLL has some errors in it. You will fix these
in a few moments.

Click Ctrl + Shift + N to find the next mismatch.

Click Compare > Exit compare from the CODE Editor menu (which was
inserted while performing this action).

The CODE Editor window re-opens.
Close the CODE Editor.

Click File > Exit from the CODE Editor menu. The workbench re-opens.
Continue working in the workbench.

You have compared files using the CODE Editor and now you are ready to begin

[Exercise 3.14: Checking syntax.”|

Exercise 3.14: Checking syntax

Before you begin, you must complete [“Exercise 3.13: Comparing files in the CODE|

[Editor (optional)” on page 53

One of the powerful features that the LPEX Editor shares with SEU is its 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 entire source member.

Now you will create a syntax error and watch for the prompt to correct it.
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To syntax check the file:

1. In the PAYROLL Editor window move the cursor to line 211 which contains

EXSR ACDESR

You might already be on that line but if not, type the line number in the

sequence number column, or scroll down.
2. Append an X to the EXSR op-code to make it EXSRX.
3. Move the cursor off of the line.
An error message appears to draw attention to the error.

4]

7

_ *PAYROLLRFGLE X

Column 31

/# REFMST PF I

*INKD

NOT *INK
EMPMST
ACDESR

EMPMNT
*INEKED

Line 212 Replace 1 change
020100 C* leave subroutine
020200 c* T
020300 c IF
020400 C leavesyr
020500 c END
020600 C*
020700 C* Access employee master to validate
020800 c*
020800 c IF
021000 c EMPNO CHATN
021100 c
ENF5014E Operation code iz not wvalid; speci
021200 c ensE i
021300 LEAVESE
021400 e END
021500 c* end of error loop
021600 c ENDdo
021700 c*
021800 C* Diszplay employvee maintenance forma
021900 c*
022000 C EXFMT
022100 c IF
022200 C*end of subroutins
022300 c LEAVESE
022400 e END

.-

4. Move the cursor onto the pink error message.

5. Press F1.
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@i Help - IBM Rational Software Development Platform

Search: |

|m Search scope: Mylist

=10/ %]

Contents w: B

Lol g O

@ Introduction to WebsSp
@ Installing and migratin
@ Navigating and custon
@ Connecting to Linux, U
@ YWorking in a team eny|
@ Developing iSeries ser
@ Developing Web applid
& Developing Java appli
@ Developing data acces
@’ Developing EGL applicg
@ Building XML applicatig
@ Detecting and analyzir|
@ Testing and publishing
@ Troubleshooting and si
-3 Debugging application
 Reference

@ Glossary

RNF5014

Operation code is not valid, specification is ignored.

Cause . ... . : The Operation code is not valid. No
further checking is done on the specification. The
operation must start with a valid Operation Code and can
be followed by an optional Operation Extender. If
specified the Operation Extender must be one or mare of
A D EH M N P,R,T, orZ and enclosed within
parentheses.

Recovery . . . . Specify a valid operation, or omit the
specification. Compile again.

(C) Copyriaht IEM Corporation 1292, 2005. All Rights Reserved,

This opens a window with second level help for the error.
Minimize the Help window.
Change EXSRX to EXSR to correct the error. (Similarly, you can use Edit > Undo

to correct this).

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

Tip: You can toggle automatic syntax checking. Click Window > Preferences
from the workbench menu and then expand Remote Systems, iSeries, LPEX
Editor Parsers and select the language you want to change the settings for in

the left pane of the Preferences window, select the Automatic syntax checking
check box and then click OK.

Tip: You can syntax check the whole source member currently in the editor by
clicking Source > Syntax Check All.
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_igix)

mote Systems I Set C-Specification cursor: positon
- Communications i
i Position
[#- Debug %
- File Cache I” ‘5et free Form C-5Specification cursor positian
-Files Pasitien
@%ries
3 Cache I™" | 5k B-Spedification cursor: pesition
[ Command Executio Pasitian
Command Subsyste
- Job Subsystems [¥ Automatic indent Blanks (1.2
& L?E:’::Editﬂf R IV Autamatic dosure of control Black St
i Eg‘gm [~ User defined tabs(G)
; IH: Coritral _‘_'_I
s L [ HEeyuordsttttt+ttttsstbtttibtttsbtttibttssstts
- Objects
[+ Program Yerifiers I A A
Table Yiew i In—
- Templates and every: |0
- Logging <
< i | Deomuens a5 5 Restore Defaulks | Apply I

- Save 2l |nerec \
i~ Tabs

< User Actions utomatic syntax checking

- User Commands IV Automatic syrtax checking of SQL statements (performed on the server

- User Key Actions

- User Mouse Actions

- User Profile Enter key behavior
[#- C:\Documents and Sett
- C:\Documents and Seft
[#-C:\Documents and Sett

[ Automatic uppercasing

[ Repeat previous specification type

I™ Repeat previous operation code (if on fixed Form & Specihication)

mport... | Export... | ok | cancal |

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the
practice tasks detailed in More practice.

Quiz

1. When column sensitive editing is selected:

a.
b.

c.
d.

Each column is considered a separate entry space

If you are inserting or deleting characters into a string that is in the Factor
2 entry, the result field entry does not move

The default editor preference is that column sensitive editing is off
All of the above

2. The LPEX Editor has predefined settings, but also has an associated preference
page containing settings that you can define. (T, F)

3. LPEX Editor preferences are set in the:

a.
b.
c.
d.

Preferences window
Editor window

New wizard

Remote Systems view

4. You can configure the LPEX Editor to adopt the keyboard and command
personalities of many popular editors. (T, F)
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10.

11.

12.
13.

If you want to undo a set of changes made to a file you must use the
operation. Name the operation.

a. lInsert
b. Replace
c. Redo
d. Undo

You can also cancel the effects of an undo operation by using the
operation. Name the operation.

a. Insert
b. Replace
c. Redo
d. Undo

This help is invaluable if you cannot remember the order of fields in an RPG
specification or the allowed values for a variable field. Name the help. Choose
the best answer.

a. Context sensitive help
b. Language sensitive help
c. Display help

d. Field help

To receive language sensitive help, press the key in an Editor window.
Name the key:

a. F2
b. F3
c. F1
d. F4

If the cursor is an operation code, you receive help for that operation
code; otherwise, you receive help for the current specification.

a. before
b. after
c. on
d. off

Instead of entering or changing code directly in the Editor window, you can
use

Prompts

Filters

SEU commands
Format line

. All of the above

The view allows you to see your source with constructs in an indented
mode. By default, the view will show the indented view in the
bottom pane.

a. Outdent

b. iSeries Indent

c. Edit

The iSeries Indent view is browse mode only and cannot be edited. (T, F)

You use the window to search for an item in the current source.
Choose the best answer.

® Qoo o w
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14.

15.

16.

17.

18.

19.

20.

a. Search

b. Find

c. Edit

d. Find/Replace

You can search for:

A word

A partial word

A sequence of words

A pattern if it follows the rules of regular expression
All of the above

The LPEX Editor allows you to or subset your source so that you see
only lines containing a given string.

a. search
b. find
c. sort
d. filter

To help you navigate quickly through your ILE RPG source the editor allows
you to filter lines based on the . Choose the best answer.

a. string
b. line type
c. both

If you would like to search through the members in a source physical file or
through the files in a local directory, you can use the tool. Choose the
best answer.

a. Compare
b. Search
c. Find

d. Edit

The tool allows you to compare different versions of a program and
find the differences. Choose the best answer.

a. Convert
b. Migrate
c. Compare
d. Search

There are two ways to compare files. They are Compare tool in the workbench
and the Compare tool in the CODE Editor. (T, F)

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 entire source
member. (T, F)

® Qoo oW

More practice

Given your experience using the Remote Systems LPEX Editor, try these new tasks:
Check out how token highlighting works in your ILE RPG source. Display a
format line and use it to enter your source. Filter source by comments. Set
auto-uppercase on. Use the product online help to assist you in these tasks.

Module recap
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You have completed [Chapter 3, “Module 3. Editing source,” on page 25 You have
learned how to:

Now that you have mastered editing source, you can move on to verifying your
source to ensure you have a clean compile on the iSeries system. This approach
saves you iSeries cycles! And you perform both verify and compile from the

Change the default settings of the LPEX Editor Parsers

Change the color settings and font used by the Editor

Change the default behavior of the Enter key

Use SEU commands to edit source

Undo and redo source changes

View language sensitive help for the MOVE operation code

View a list of all help contents

Limit the search of help to specific documents

Search the help

Request a prompt for a specification line

Display context sensitive help for any field in the iSeries Source Prompter
View the beginning and ending of constructs in your source

Use the Find and Replace window to search for an item in your source
Filter or subset your source

Filter lines based on line type

Search through members in a source physical file

Compare different versions of a program and identify the differences
Syntax check source by line

View help on syntax errors

Remote Systems view! Continue to [Chapter 4, “Module 4. Verifying and compiling|

[source,” on page 63/
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Chapter 4. Module 4. Verifying and compiling source

This module teaches you how to verify and compile RPG in the Remote Systems
LPEX Editor. When errors are found by either the verify or the compile step, the
iSeries Error List appears. The iSeries Error List is a powerful tool that manages
errors found by verify and compile utilities. You will become familiar with these
tools, the various capabilities of the iSeries Error List and the RPG program that
you have created.

In this module, you will:

* Check for semantic errors on your workstation

» Start the Program Verifier tool

» Use the iSeries Error list to locate each error in the source
» Use content-assist to fix an error

* Save your source

* Re-verify source

* Change compile preferences

* Invoke the compile command

* Change the current library using the Command field in the iSeries Table view
« Start an interactive connection

* Invoke the payroll program

Exercises

The exercises within this module must be completed in order:

« [“Exercise 4.1: Verifying the source”]|

« [“Exercise 4.2: Compiling source remotely” on page 67|

+ [“Exercise 4.3: Submitting iSeries commands in the iSeries table view” on page 71|
« [“Exercise 4.4: Running commands and programs” on page 73|

Time required

This module will take approximately 20 minutes to complete.

Exercise 4.1: Verifying the source

Now you get to play with one of the most powerful and unique features of the
Remote System Explorer — 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. The verifier checks for semantic (compile) errors on your workstation so
that you can guarantee a clean compile on the iSeries. Think of the host cycles
you’ll save. It is especially handy when you are writing code but you are
disconnected from an iSeries. You can do this because Remote System Explorer
ported the parsing and checking code from the iSeries system compilers to the
workstation. The iSeries Error List view 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.

To invoke the verifier:
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1. Click Source > Verify from the workbench menu. (Similarly, you can also use
the pop-up menu for the source member in the Remote Systems View or the
Verify tool button — you need the source in the editor for the button to

appear.)
After a moment the verifier will display an iSeries Error List below the Editor
window.
iSeries Tabl... |iseries Com... |iSeries Sour... |Remote Search | Tasks X TN AT
<TORASO7M >RSELABXY/QRPGLESRC(PAYROLL) Rig oo v
| o | Message | Severity | Line | Location | Connection |
11 RNFS178 ENDSR operationis ... | 30 1 RSELAB... s400a
. RNF703E The name or indicato.., 30 365 RSELAB.,, s400a
1 RNF7030 The name or indicato... 30 as RSELAB... s400a
[l RNF7018 The operand RSMTA... 30 95 RSELAB.., s400a
[l RNFS184 Factor 2must be'0' ... 30 364 RSELAB... s400a
O  RNF7515 Mave operands ERR .., 30 365 RSELAEB,,, 54003
i  RNF7082 RPG provides Separa,.. 0 27 RSELAB.., 54003
i RNF7031 The name or indicato... O 110 RSELAB... s400a
1 RNF7031 The name or indicato.,. 0 1 RSELAB.., s400a
i RNF7O3L The name or indicato... O 1 RSELAB.., s400a
i  RNF7031 The name or indicato... 0 1 RSELAB.., s400a
1 RNF7031 The name or indicato... 0 1 RSELAB.., s400a
i RNF7031 The name or indicato... O 1 RSELAB.., s400a

The error list shows you:
* The error message itself
* The severity

e The line number

* The source location

* The connection name

Fixing errors
Next you will fix the errors in your source.

To fix an error in your source go to the error list;
1. Double-click the error RNF7030.
You are automatically brought back into the Editor window to the line where

the error occurred. The error on line 365 is a typo. The variable EMES should
be EMESS. One good way of finding the correct name is the content assist.

Ve~ *PAYROLLRRGLE X N 2
Line 344 Column 51 Replace 3 changes
BIER0N *****rxxxxk ;I
036400 MOVE T *INGO
036500 MOVE ERR (2) elEs
EMESS EIEEMESS
char(50) Devero
ToEMPARL
IEMCAT
{I3eoerT
foELocn
JOENAME
037300 00 TFEQ  |ALJENHRS
A27400 o7 ANTIRA v [
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Note: The Outline view must be populated to use content assist.
Select the misspelled variable and press CRTL+spacebar.

If the variable starts correctly the selection presented contains the correct
name.

Double-click the variable EMESS in the list to correct the variable name.

Another way to find the variable name is to use the Outline view and see
what variables are declared.

=] [75{, Global Definitions
* -Lﬁ Files
=l -H— Fields
; 0 ACODE : Character (1)
. 0 ACREC : Character (1)
N EIZI EDEPT : Character (5)
. E-J0 ELOCN ; Character (30)
| @0 EMCAT : Character (1)
R eSS : Character (50)
i B (21 EMPAPL : Character (1}
- @00 EMPNO ¢ Packed Decimal {
. ) ENAME : Character (30)
. @ ENHRS : Packed Decimal {
(1 EPHRC : Packed Decimal (

T orrime . me e d

T A

The next error is a RNF7030 as well.
Double-click RNF7030. Fix it in the editor.
RSNTAX should really be RSNTAG.

Make the appropriate change.

Go to the next error RNF5184.

The next error is actually RNF7018 but it is related to the one you just fixed
and can be ignored. It shows the same line number, which is an indication
that both errors are related.

Double-click RNF5184.
Fix this by replacing the 2 with a 1.
Error RNF7515 is related to the first error you fixed. It has the same line

number. You can ignore it. The only serious remaining error is RFN5178. This
error is caused by a missing ENDSR.

Note: The verifier could not determine where the ENDSR is missing so the
line number reported is 1, for this reason you can’t just double-click on
the error message. You need to investigate where the missing statement
belongs. You can use the Indent view to determine where the ENDSR is
missing.

Move to line 398 in the editor.
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raroureaie x IO g
Line 398 Column B8 Replace 5 changes
039700 END AI
039800 @ ENDSR
0399200
oéunun C*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***********
040100 C* ACDESR subroutine verifies the tim
040200 C* all maintenance selections.
040300 C*‘k‘k***********************f**********
040400 5 ACDESR BEGSR
040500 C*
040600 C* Housekeeping, clear display fields
040700 c*
040800 & EVAL EMESS =
040900 C EVAL *INGO =
041000 c EVAL *INS0 =
041100 o
041200 C* The following statements perform
041300 C* +two functions. First they deternmi
041400 C* requested and branche to the appro
041500 * they determine if the maintenance
041600 cx
041700 = SELECT _l
041800 € WHEN ACODE =
041500 c EXSR ADDCDE
042000 c WHEN ACODE =
042100 e EXESR CHGCDE
4| | 4
I

10. Remove the asterisk (*) from the C-spec.
You can use the Tab key to quickly move to the appropriate column.
All the non-informational errors are now fixed.
You can filter out messages according to these severities by using the filter

menu.
r >,
Remote ... | Tasks | Pseries... &3 Remote .| % =5
<TORASO7M>RSELABXX/QRPGLESRC(PAYROLL) =
% %% = o v Information ' |_’_
EEEE. oo, P
O RNFS178 o @ Error stionis ... 30
v [l RNF7030 indicata.., 30
v O rnFrosp ¥ Hsevers indicato,.. 30
v [ ruF7o1s ¥ B Terminating  §RSNTA.. 30
v [ RNFS184 Factor 2mustbe'0’ .., 30
v [ RNF7518 Move operands ERR ... 30 . |
i RNF7031 The name or indicato... 0
i RNF7031 The name or indicato... 0
i RNF7031 The name or indicato 0

=
4| | »

11. Click the arrow in the iSeries Error List title bar.
12. Click Show Severity on the pop-up menu.
13. Clear the severities you don’t want to see in the list (Warning for example).

Saving the source member
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Now before you loose any of your changes, it’s a good idea to save them. Make
sure the member is selected. You then verify the source again to make sure that all
the errors are fixed.

You can save the member using one of these ways:
1. Click File > Save from the workbench menu.

2. Click the Save icon | in the workbench toolbar.
3. Press Ctrl+S.

Changes are uploaded to the iSeries.
4. \ferify your source again.

lSerles Tabl... | iSeries Com. .. | iSeries Sour.. [ Remote Search | Tasks mm;mue Syst...
<TORASOTM >R SELABXX/QRPGLESRC(PAYROLL) 0 o w
| o | Message | severity | Line | Location | connection |
i RNF7089 RPG provides Separa... 0 27 RSELAE... s400a
1 RNF7031 The name or indicata,,, 0 1 RSELAB... s400a
i RNF7031 The name or indicato,.. 0 1 RSELAB... 54003
i RNF7031 The name or indicata,,, © 1 RSELAB.,. s400a
i RNF7O31 The name or indicato,.. 0 1 RSELAB... sd400a
1 RNF7O31 The name or indicato,.. 0 1 RSELAB... s400a

Everything should be ok. You should see only severity 0 messages. You are
ready to compile the program.

You have verified your source and fixed any errors and now you are ready to
begin [“Exercise 4.2: Compiling source remotely.”]

Exercise 4.2: Compiling source remotely

Before you begin, you must complete [“Exercise 4.1: Verifying the source” on page|

The remote compile capability is part of the Remote System Explorer. It gives you
a workstation interface to submit requests to compile, bind, or build objects on the
iSeries host. It allows for easy access to all the compile options available for all the
supported CRTxxx commands.

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 iSeries Error List view, which behaves just as it did when you did
a program verify.

The default for compiling programs is to submit the compile to the batch job
queue. Here in this exercise you can run the compile interactive.

Changing compile preferences

To change the preferences to run the compile interactive:
1. Click Window > Preferences from the workbench menu.
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a s~ DN

6.

_ioi

[ Workbench it | Command Execution I
[+ Ant :
. Build Order Command Exe:ut% Preferences
& Help
B.J i Preferences For compiles and user action variables
F_*_r'l Inkernet
[+ iSeries Projects Object library: I*SRCLIB
szE V¥ Replace object
[ Java )
- LPEX Editor ompkinbatch
=} Remote Systems
_ Cormmunications Preferences for batch compiles, commands, and user action variabl
[+ Debug
" File Cache Job description library: I *LIBL
G Job description: [*usrers
E iSeries
: Cache SBMIOB additional parameters: |
E“mm“‘j Ezmm [~ Add batch compiles to the iSeries Job Status view
Qrnarn hsy‘stc
- Job Subsystems [™ Add batch commands to the iSeries Job Status view
[=- LPEX Editor Parsers
| CL =
L CoBOL Preferences only for compile commands
- bos Compile member types in this order:
=~ ILERPG TF
~ RPG400 LF ﬂ =
: - Objects D3PF Move Up |
. [+ Program Verifiers PRTF
Table Yiew ICFF MMaye Dawn
I Templates EPG.!' E
- Logaing X
‘ | | _"_l—l Restore

mport... | Export... | ok | cancel |

In the left pane of the Preferences window, expand Remote Systems.
Expand iSeries under Remote Systems.
Click Command Execution under iSeries.

In the right pane of the Preferences window, clear the Compile in batch check
box.

Click OK to return to the Remote System Explorer perspective.

Invoking the compile command

You will now use the prompt for the CRTBNDRPG command to specify your
compile parameters. All entry fields pertaining to names are already filled in with
the correct information.

To compile source:

1.

Right-click the PAYROLL member in QRPGLESRC.
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@& Remote System Explorer - PAYROLL.RPGLE - IBM Rational Softwar

File Edit Source Compile MNawvigate Search Project Run  Window Help

=1l x|

[ £ - E R | 4 7 | ZBremote syste... |
= | | o o> | A ¥ B
- = e = ~
TR, .| =0 % ) Eou i et
8 o ‘ & - Tine © () EMESS ; Character (50) |
— - = [+ EMPAFL : Characker (1)
& PRJNET.*FIIE;;!Ilﬁdta = & (1 EMPNO : Packed Decimal {
[ﬂ"% QCMEsE;:' ﬁ:‘"’f's’“ {1 ENAME : Character (30)
& = QeLC “fﬁp = 039 - ENHRS : Packed Decimal {
By, QCIDORL, T pharc 039 {1 EPHRC : Packed Decimal (
&3-Ely QoDSSRC. il pf-src 040 1 EPHRP : Packed Decimal {
~ B EMPMST. pf 040 (f EPHRY : Packed Decimal {'—
® MSTDSP.dspf 040 i1 EPNRC : Packed Decimal {
- FHONS] ot nap— 1 EPNRP ; Packed Decimal ('
- REFMST.pf 040 {1 EPNRY © Packed Decimal
B RSNM“-E’_ = (0 ERR : Character (50) DIM
=5 %&PGLESRC. file.pf-stc il 5101 ELUSRT ; Character (8)
! -1 PRCDE : Character (8
| [ PAVROLLG. GoTo ¥ BSINOE: Chasne )
- QRPGLESRCP.* ’
T i Open With L4
&[] REFMST *file. pf [ (o », —
=y RPGFILE Mfile.p Browse With b o | Piseres... 2% D
e RSNMST, *file.pl I_R . ELABXM/QRPGLESRC(PAYROLL) sy
i ‘B MYCOMPILE.*er
=i User libraries |:= Copy
& iseries Commands o+ Move... | Message
iﬁ iSeries Jobs % Delete B RPG provides Separate-Indicator ...
P2 IFS Files The name or indicator *INO3 is not...
,‘_l % Find String. .. The name or indicator *INO4 is nat...
= propertiss 52 o The name or indicator *INOS is not...
= Rlcpeities o3 SRl The name or indicator *IN6 is fiot...

[E S Verify (Prompt)...

The name or indicator *INO7 is not...

p,] ' _| Compile » The name or indicator *IN11 is not,..
L5 Compile (Prompt) [t CRTENDRFG..,
8 R Y ICRTRPGMOD.., ;
SR Add To iSeries Praject. .. A
<Q.., Make Avalable OFFine 1o Work \ith Compile Commands. ..
: | i |
Compare ‘With 3

2. Click Compile (Prompt) > CRTBNDRPG on the pop-up menu.
The Create Bound RPG Program (CRTBNDRPG) dialog opens.
In the Debugging views list, select the *ALL parameter.

3.

Chapter 4. Module 4. Verifying and compiling source

69



2 Bound RPG Program (CRTB

If you want to see the other parameters available, click Advanced.

4. Click OK when you are finished.
The progress bar on the workbench (bottom right corner) will indicate that the
compile runs. Then the error list will be shown, with no errors, just information
messages.
If you are not sure that the compile was successful, you can check the iSeries
Commands Log.
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s400a |

CRTBMDRPG PGM(RSELABNR/PAYROLL)
SRCFILE{RSELABX:/ORPGLESRC)
SRCMBRIPAYROLL) OPTION(*EVENTF)

DBGYIEW( *ALL) REPLACE*YES)

Program PAYROLL placed in library RSELABXY, 00
highest severity, Created on 01/04/05 at
14:03:39.

Cause ... ..: Program PAYROLL was
successfully created in lbrary RSELABEX, The
highest message severity that resulted was 00,
The program creation date and time are 01/04)05
and 14:03:39, LI

| command |normal  *| [

5. Click the iSeries Commands Log tab at the bottom of the workbench.

This log shows a list of all commands run on the remote system and the
messages returned for each command.

You have set compile preferences, invoked the compile command, checked for a
successful compile and now you are ready to begin [‘Exercise 4.3: Submitting|
iSeries commands in the iSeries table view.”|

Exercise 4.3: Submitting iSeries commands in the iSeries table view
Before iou begin, you must complete [“Exercise 4.2: Compiling source remotely” on|

You can use the iSeries Table view inside the Remote System Explorer to submit
commands to the iSeries. You can run commands from the Commands field
beneath the iSeries Table view, and view messages in the Messages field. After you
populate the table, you can enter a command and click either Prompt to specify
parameters and then Run or just click Run. When you run a command, the
Messages field is populated with the messages from the command. When you
select a message, the Details button is enabled. When you click this button, the
message and its help is displayed.

Also note that besides the iSeries Table view, you can also use the Remote Systems
view to run commands and programs. Which one you choose depends on your
personal preference. In the iSeries Table view, you can see the properties of all
items at the same time; they are displayed as rows across the table. In the Remote
Systems view, you have greater ease of navigation; you can work from your
Library list in the iSeries Objects subsystem, and you can see the contents of many
items before selecting the one you want to run.

In the Commands field, you select where you want to run the command. The
choices are Normal, which means that the command will run in the RSE
communication server job, Batch or Interactive.

To change the library list:
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Tasks | Remote .., |iseries ... [Remate ... |iseries ... |iseries ...
File RSELABXX/QDDSSRC (5 Members) FES e @
Name | Type | Attribats | Text | sta... | Last modified
( EMPMST PE SRC OK  January 3, 2005 3:3,..
0 MSTDSP DSPF SRC OK  January 3, 2005 3:3,..
0 PRIMST PF SRC 0K January 3, 2005 3.3, ..
) REFMST P SRC OK  January 3, 2005 3:3,..
[ RSMMST PR SRC oK January 3, 2005 33, .,
all [
b
Command |Mormal B2 thchacurlib rsel: ‘:j Brompt. .. | @
Messages [Prooram PAYROLL placed in lbrary RSELABXX, 00 highest se v|  Details... | ShowLog... |

1. Click the iSeries Table View tab from the views at the bottom of the
workbench.

2. In the Command field type, CHGCURLIB RSELABXX for example.

Note: Use a library that is on your iSeries system.
3. Click Run.

If you haven’t used the iSeries Table view to show iSeries objects in this view
you will see an error message because the table view is not linked to an active
connection.

If you see this message, click OK.
a. In the Remote Systems view, right-click QRPGLESRC.

A [T A

& PAYROLL.rpale New ;
[y PAYROLLG.rpale GoTo ’
= Ely QRPGLESRCP *file.pf-s
@1 [E REFMST *file.pf-dta = | Refresh
- E RPGFILE. *file.pF-src Exparid +
& RSNMST *file.pf-dta Collapse 4

@ MYCOMPILE, *cmd
= 3%?» User libraries
c2] H{ iSeries Commands
fﬂ--a iSeries Jobs
B#-%h IFS Files

T Properties 53 [ 2 =

Py _
P 88 Showin Table

b. Click Show in Table on the pop-up menu.

The table view is now populated with the member in the selected source
file.

c. Run the CHGCURLIB command again.

The command will run on the iSeries and after completion you will see the
completion message on the bottom of the iSeries Table view.
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-
Tasks|Ramnta |I55rias... |Romote... |ISeries |i5eries‘..
File RSELABYY/QRPGLESRC (2 Members)

Name | Type | attibute | Text | sta... | Last modified |

I paYROLL RPGLE SRC CK January 4, 2005 1:4...
[ PAYROLLG RPGLE SRC K January 3, 2008 3:3...

4| | |

Command |Normaa :J | |

((isssages [Current lbrary changed to RSELABK. 4 | Detais... | chow oo, |

4. Back in the workbench in the Remote Systems view, right-click Library list and
click Refresh.

. Remote systens. X o) “a
igf! g | R -

- _&° Mew Connection =

#-E Local

= B s400s

EI--ﬁfu iSeries Objects

] ?5-: ‘Whork with braries. ..

[+ 'ﬂ‘ Work with objects...

-4y Work with members. ..

=] ﬁ» Library list

f B m QSYS.Mlib.prod-sys
=Wl Qsvs2 *ib.prod-sys
-l QHLPSYS. *ib.prod-sys

1 = @ rsELAENN ¥lib.prod-cur

f 5.2 0 L W Y -3
[+ [ CLRL, *pgm.cle
- [#] MYCOMPILE.*pam.clle
[+ [Z] PAYROLL *pam.rpgle
[ [#] PAVROLLCZ. *pgm.chlle
[+ [F] PAYROLLD. *pam.chblle
[+ [#] PAYROLLG, *pgm.rpgle
1=y COMPARE *file.pf-src
#1-[F EMPMST *file.pf-dta
@ [ EVFEVENT “file.pf-dta ¥

5. You will see a small green asterisk beside the RSELABxx library to indicate it as
your current library.

6. You can also connect to other than iSeries systems with the Remote System
Explorer and launch commands for these systems as well, for example, your
local system, or Linux .

You have submitted a command to change the current library in the command line
of the iSeries Table view now you are ready to begin [‘Exercise 4.4: Running|
[commands and programs.”]|

Exercise 4.4: Running commands and programs

Before you begin, you must complete [“Exercise 4.3: Submitting iSeries commands|
in the iSeries table view” on page 71/
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As you know already, you can run programs and commands from the Remote
Systems view or the iSeries Table view in three ways:

1. In the Remote System Explorer communications server job.
This is the one you are using currently.

2. In a batch job.

3. In an interactive job (to test 5250 applications).

4. In a server job

Using the first option lets you run the program in the same job as the
communications server. With batch and interactive jobs, you cannot monitor the
status as easily, however, you do not tie up your communications server and you
are notified when the program command ends. Batch jobs work as you would
expect and do not require any initial setup. Interactive programs require a 5250
emulator, and you need to first run a STRRSESVR connectionName command to
associate the emulator with a particular connection in the Remote System Explorer
communications server. A multi-threaded debug session creates a new server job
and this way keeps the RSE communications server job free for other tasks.

Starting an interactive connection

To start an interactive connection:
1. Start a 5250-emulation session.
2. Sign-on to the iSeries with your User ID and password.

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

=1 Session A - [24 x 80] : -0 x|
File Edit Wiew Communication Actions “Window Help

B 2R Bl = %% 22 8 el

1HIN 05/408 Main Menu

|5 [1902 - Session successfully started 7~

3. In the command line, type the command
STRRSESVR connectionName
4. Press Enter.

The connectionName parameter is the name of your connection defined in the
Remote Systems view. This associates the interactive job with the Remote
System Explorer communications server.
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Running the payroll program
Now you are ready to run the program that you just compiled.

Return to the workbench.

To run the program:

(@ Remote system Evplorer - KHIAURE i
File Edt Source Complle Ma  Expand +
! o ] =0 e i o9 | E8remate Syste...
| | o o » | A [IRename..
[ ooz x NGORRELL (o 22 @=0)
&2 I Faste - EMESS ; Character (50) |
® . 4+ Move, ., [#-(0 EMPAPL : Character (1)
(-5 New Connection #-(11 EMPNO : Packed Decimal (
B Local B pukini (1 ENAME : Charact
: er (30)
= B s400a Eideton: (-0 ENHRS : Packed Decimal {
B 5 iSeries Objects B 11 EPHRC : Packed Decimal {
| B .ﬂ'&;& Worlcuh Ihravie " -1 EPHRP : Packed Decimal {
_p_', Woelc sy obec e -1 EPHRY : Packed Decimal {—
t.{g Work with membe  Restore. .. 01 EPNRC : Packed Decimal ¢
‘-—- " L'?h'a”’ list User Actions g F1 EPNRP : Packed Decimal
B QSYS.*ib.pre 1 EPNRY : Packed Decimal
-l Qs¥s2 b Servioe Eﬂ:ry Foint  * ‘IJ . (:;;n;”fll
5 1) onrsvs o T serrmm«mn AR )
= [}; QUSRSYS, *it Ru.-.(pm.pt)(a) » cter (3)
O W RSEASO  pebugas) m B
1 *) N
18 AC pebug(ranp) b Miiireaded
b e o pL ek =8
#-[E] MYCOMP.  Properties(B) - [iseis. . Lghiseres.. 53 ;
|T ﬂ PAYROLL, *pam.tpale L MLﬂMIQRPGLESRC (2 Members)
#- ] PAYROLLCZ, *pgm.cblle e o
G- [F] PAYROLLD. *pgm.chliz F P> &
- E] PAYROLLG. *pam.rpgle Narme | Type | attribute | Text
1Bl COMPARE *ile.pf-src T3 PAYROLL RPGLE SRC
@& EMPMST *file of-dta ) PAYROLLG RPGLE SRC
w-[E EVFEVENT *ile.pf-dta > |
" Properties E@“‘\R I ey » =0
e
{ R, | | »
rP.. = |
ro
‘R..,
o Command ]Nurmal ;—l |
e Messages |The command ADDLIBLE R: ¥ |  Detalls... |
1. In the Remote Systems view, locate the PAYROLL program that you created.
2. Right-click the PAYROLL program.
3. Click Run As > Interactive on the pop-up menu.
4. Switch to your 5250-emulation session.

You will see the payroll program menu.
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File Edit Wiew Communication Actions ‘Window Help
D 2% @ =6 % & 3] @l

| 5! iConnected to remote server/host toras/pd101 on psprintl:pd101 il

Type x beside Employee Master Maintenance.
Press Enter.

Type 234 for the Employee Number.

Type A for the Action Code to add employee 234.
Press Enter.

10. Type any information you like about the employee.
11. Press Enter.

12. Play in the application as much as you like.

13. Press F3 to end the applications.

14. To get control of the interactive job, right-click iSeries Objects and click
Release Interactive Job on the pop-up menu.

You can also choose to disconnect a session. You would right-click the
connection and click Disconnect on the pop-up menu.

© ©® N oo

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the
practice tasks detailed in More practice.

Quiz
1. The tool checks for semantic (compile) errors on your workstation so
that you can guarantee a clean compile on the iSeries.
a. Compile
b. LPEX Editor
c. Program Generator
d. Program Verifier

2. The view identifies each error with the severity level of the error,
the ID of the error, the message, the severity, the line in the source member that
caused the error, the location of the source member that produced the error,
and the connection name.

a. Remote Systems
b. Outline

c. Navigator

d. iSeries Error List
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3. You can sort the entries in the iSeries Error List view by:
ID

Message

Severity

Line

Location

f. Connection

g. All of the above

4. If you used the local program verifier, then your host compiles should be
successful; no wasted iSeries cycles. (T, F)

® 20 T o

5. A compile command can be run on an iSeries server from the Remote System

Explorer, and you can retrieve error feedback from the compile. (T, F)
6. From the iSeries Table view you can:
a. List and sort libraries, objects, and members

b. Copy, rename, delete, edit, compile and run (for programs), open with and

browse (for members) in the view from the pop-up menu
c. Transfer files from one system to another
d. All of the above

7. You can run programs and commands from the Remote Systems view or the

iSeries Table view in:

a. A Remote System Explorer communications server job
b. A batch job

c. An interactive job

d. Multi-threaded

e. All of the above

8. Interactive programs require a 5250 emulator, and you need to first run a
STRRSESVR connectionName command to associate the emulator with a
particular connection in the Remote System Explorer. (T, F)

More practice

Given your experience using the Program Verifier and Compile command, and that
you have your own source on your own iSeries system, try these new tasks: Check

out Compile (Prompt) Work with Compile commands. Assuming you receive
errors in your source (add some errors into your source if you don’t have any)

when you verify your source, choose insert all error messages into the editor from

the Error list. Use the product online help to assist you in these tasks.

Module recap

You have completed [Chapter 4, “Module 4. Verifying and compiling source,” on

You have learned how to:

* Check for semantic errors on your workstation

 Start the Program Verifier tool

» Use the iSeries Error list to locate each error in the source
» Use content-assist to fix an error

* Save your source

* Re-verify source

» Change compile preferences

Chapter 4. Module 4. Verifying and compiling source
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* Invoke the compile command

* Change the current library using the Command field in the iSeries Table view
« Start an interactive connection

* Invoke the payroll program

Now that you know how to verify and compile source from the Remote Systems
view and run the payroll program interactively, you can move onto debugging

our payroll program. Continue to [Chapter 5, “Module 5. Debugging a program,”|
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Chapter 5. Module 5. Debugging a program

This modules teaches you how to debug a CL and ILE RPG program.

You will learn how to start the debugger, set breakpoints, monitor variables, run
and step into a program, view the call stack in the Debug view, remove a
breakpoint, add a storage monitor, and set watch breakpoints and all from the
Debug perspective.

In this module, you will:

* Invoke the debugger from the Launch Configurations window
* Add a breakpoint

* Add a conditional breakpoint

» Edit a breakpoint

* Monitor a variable through the Monitors view
» Step into your payroll program

» Show a listing view

» List the call stack entries in the Debug view

* View all breakpoints

* Remove a breakpoint

* Monitor storage

» Set a watch breakpoint

* Close the debugger

Exercises

The exercises within this module must be completed in order:

+ [“Exercise 5.1: Introducing the Integrated iSeries Debugger” on page 80|
« [“Exercise 5.2: Starting the integrated debugger” on page 80|
[Exercise 5.3: Setting breakpoints” on page 85|

[“Exercise 5.4: Monitoring variables” on page 88|

[Exercise 5.5: Stepping into a program” on page 93|

« [“Exercise 5.6: Listing call stack entries” on page 96|

« [“Exercise 5.7: Setting breakpoints in PAYROLLG” on page 97|
[Exercise 5.8: Removing a breakpoint in PAYROLLG” on page 98|
[Exercise 5.9: Monitoring variables in PAYROLLG” on page 100|
[“Exercise 5.10: Adding a memory monitor” on page 101|

« [“Exercise 5.11: Setting watch breakpoints” on page 102|

» [“Exercise 5.12: Closing the debug session” on page 103

Time required

This module will take approximately 30 minutes to complete.
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Exercise 5.1: Introducing the Integrated iSeries Debugger

The Integrated iSeries Debugger is a source-level debugger that enables you to
debug and test an application that is running on an iSeries system. It provides a
functionally rich interactive graphical interface that allows you to:

* View source code or compiler listings, while the program is running on the
iSeries system.

» Set, change, delete, enable and disable line breakpoints in the application
program. You can easily manage all your breakpoints using the Breakpoints
view.

» Set watch breakpoints to make the program stop whenever a specified variable
changes.

* View the call stack of your program in the Debug view. As you debug, the call
stack gets updated dynamically. You can view the source of any debug program
by clicking on its call stack entry.

» Step through your code one line at a time.
» Step into or step over program calls and ILE procedure calls.

» Display a variable and its value in the Monitors view. The value can easily be
changed to see the effect on the program’s execution.

* Locate procedure calls in a large program quickly and easily using the
Modules/Programs view.

» 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 iSeries — useful if you don’t
want the source code on a production machine.

» Debug client/server and distributed applications.

The Debugger supports RPG/400® and ILE RPG, COBOL and ILE COBOL, C, C++
and CL.

In the following exercises you will be given the opportunity to learn about some of
the basic features of the Debugger. For the purpose of these exercises you will
debug a CL and an ILE RPG program. Don’t worry if you don’t know RPG.

You know the basic features of the debugger and now you are ready to begin
[“Exercise 5.2: Starting the integrated debugger.”|

Exercise 5.2: Starting the integrated debugger

Before you begin, you must complete [‘Exercise 5.1: Introducing the Integrated|
iSeries Debugger.”|

You will be working with the ILE RPG program PAYROLLG.

Note: PAYROLLG is the same RPG program as PAYROLL but without compile
errors. You are using it instead of PAYROLL in this exercise, to
accommodate anyone who decided to skip right to this exercise without

completing the editor exercises in[Chapter 3, “Module 3. Editing source,” on|
page 25.

You can start the Debugger in several ways: directly from the pop-up menu of a
program or service program in the Remote Systems view, or from a Launch
Configurations window. Starting directly from the Remote Systems view doesn’t
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allow you to specify parameters to be passed to the program. The Launch
Configurations window allows you to modify how the program is invoked and to
specify parameters.

To make the exercise interesting you will use CL program CLR1 to call PAYROLLG
and you will pass one parameter to CLR1.

This means you will use the Launch Configurations window.

To start the debugger:

1. In the Remote Systems view expand the Library list filter, if it isn’t expanded
already.

@ Remote System Explorer - PAYROLL.RPGLE - TH
File Edit Source Compie Mavigate Search Proje

4J;

# B Local

=B 54005
=l & iSeries Objects
N work with libraries. .

-1+

i - & Work with objects...
[ 7HT work with members. ..
1 B W Library list

. & Mh QsYs.Mib.prod-sys

© i Q5YS2.Mib.prod-sys

- #-h QHLPSYS. #ib.prod-sys

| Ml QUSRSYS. *iib.prod-sys
= @* RSELABXX. *ib.prod-cur

i B-E clle

e

pam.clle
PAYROLL.*pgm.rpale
PAYROLLCZ, *pgm, chlle
PAYROLLD, *pam.chlle
] PAYROLLG. *pam.rpgle
[Ely comParE *file pf-src
& EMPMST.*file.pf-dta
5 EVFEVENT *file pf-dta

CRE ¢

-

F-E-

s

Expand library RSELABXX, if it isn’t expanded already.

Click the arrow beside the DEBUG icon Eﬂ on the workbench toolbar.

2
3. Select program CLR1 in library RSELABXX.
4
5

Select Debug from the list.
The Debug Launch Configurations window opens.

IS

Select iSeries: Debug Interactive Application under the Configurations list.
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Create, manage, and run configurations

Configurations:

| 2% Apache Tomcat

& Attach to a Running Pre -
~Lg Compiled Application

[3, Compiled Applicati E Perspectives

B Host Java Application These settings associate a perspective with iSeries: Debug Interactive Application

A% HTML Script Application launch configurations, A different perspective may be associated with each supported
- [5 iseries: Debug Batch A launch mode, and can optionally be activated when a configuration is launched or

E Niseri swpepermmern  When a breakpoink is encountered via the Debug preferences. To indicate that a

@) e "'-] ' RS perspective switch should not occur, select "None”,
o eries: Debug Jo

_’# iSeries: Debug Multi-Thr
{78 Java and Mixed Langua  Debug: |Debug =]
— 55| Java applet
31 Java application
£ Java application in iSeri Restore Defaults |
:l; Java Bean
Ju JUnit
. E_ Remote Java Applicatio
“#% Script Host Application
155 websphere vS.0 Applic
g% WebSphere v&.1 Applic.
1% Websphere v6.0 Applic.

RE——— 2l
| Debug I Close |
7. Click New.

Note: You could also use Debug(prompt) > Interactive from the pop-up
menu.

The right pane of the Debug Launch Configurations window opens.

Mamef| CLR1

‘ihat To Debug | B Sourcel Advanced [ e

Connection: [s400a | new... |

Programs or service pragram to be debugged

Library | Program | Type | add, .. |

[FIRsELABRY CLR1 *PGM = |
SOl
Hemave |

¥ Stepinto
V¥ Terminate debug sesstorﬁn program completion
ate production files

Apply I Revert |

8. In the Name field, type the program name CLR1.
9. Select the Update production files check box.
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10. Click the How To Start tab.

11.

12.

13.

The How To Start page opens.

Name: | CLRI

What ToDebug ~ HowToStart | % source | Advanced | 71 Commen |

Command to start application:
CALL PGM{RSELABKX/CLR1) ;]

Promp... [

Apply I Rewvert |

By default, the page contains a call for the program selected in the Remote
Systems view.

Click Prompt.
The Call Program (CALL) window opens.

@i Call Program (CALL) m x|
Program: > |CLR1 Name
Library: > | RSELABRX | Mame LB
Parameters: gt ) =] ‘Mda |
7| adivanced [ &l Parameters [ Keywords
CALL PGM{RSELABXXICLR 1) PARMKX') |
‘ OI{' I Rﬁburedafa.lltsl Cancel I

In the Parameters field, type 'XX' where XX’ is your workstation number.
Click Add.

The parameter value will appear in the lower list.

If you forget to click Add, the parameter will be missing from the CALL
Program command and you will receive an error when the program tries to
call the payroll program.

Click OK.
The complete start command for the program appears.

Chapter 5. Module 5. Debugging a program 83



x

Create, manage, and run configurations

Configurations: Name: |G.R.1
g% Apache Tomcat
& Attach to a Running Prc -
[, Compiled Application What To Debug How Ta Start I % Source | Advanced | 1 Common I

-8 Host Java Application

:;;‘ HTML Script Application C ] fication:
-5k iSeries: Debug Batch Af - —
= B¢ iseries: Debug Interacti +~ALL PGM{RSELABXKICLR1) PARM(:X) LI

' B New_configuration

- ‘& iSeries: Debug Job I

} iSeries: Debug Multi-Thr

7% Java and Mixed Langua
-~ Java Apglet

[T Java Application
- I‘!] Java fpplication in iSerh

1 Java Bean

Ju JUnik ;|
- ;‘f, Remote Java Application

3 Script Host Application BraB I
-l websphere v5.0 applic.

gl WebSphere v5.1 Applic.

1§ webSphere v6.0 Applic.

L 1 2

o[ e | aoply | revert |

14. Click Debug.

The Debug perspective opens.
If not, you may see this error message.

@ EVFC50011 x|

@ Mo interactive job associated with this connection. Associate an interactive

job with this connection ko continue,
| Cancel I << Details I

f request to run an interactive command or program was received for the RSE L]
connection s400a, but no interactive job is currently associated with this connection,
To associate an interactive job with this conneckion:
1. Open a 5250 emulator,
2. Runthe CL command STRRSESVR MAME(s400a)
3. This will associate the Interactive job with this connection, causing this
dailog to close and your interactive command or program to run, ;I

rJd

The Remote System Explorer communications server has been shut down in
the meantime. Go to your 5250 emulator and restart the Remote System
Explorer communications server following the instructions in the message.
You don’t have to cancel the message. It will be removed as soon as the
connection between the Remote System Explorer communications server and
the interactive session has been established. Now the Debug perspective is
loaded in the workbench.

Now that the program is active on the iSeries and stopped at the first
executable statement, the debugger displays the source.
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@i Debug - CLR1.CLLE - IBM Rational Software Development Platform = IQ[_JEJ

File Edit Source Compile MNavigate Search Project Run ‘Window Help

It @ |3-0-%-Q@- |®™&5 i | 5 Debug
SR = EHremote Syste...
| |® > |A Y R &
%5Debug 52 . Serversl = B(09-variables 53 "~ Breakpo... | ) =05)
0> DR |
(] %
- E-g® Thread: L (stopped) :l
| = CIR1:CLRL : CIRL
= CLPEP:CLRI:CLRI m—J
= QCMDEXC : QCMDEXC : QC
! = executeCommand : QRSEMAL =
| = main | QRSEMAIN : RSEMAIN _ =
T i o
1 1 [ 1 B An outline is not
Line olumn eplace Aol
000100 DARM (&n4|
000200 VAR (&nu
000300 &name *
0oo400 &lib *¢
000500 VAR (&co Gt
<| | »
|
EonsolelTasks| I’SerlasCornmmdsLogJ(ﬂ Memary £2 \ Cr T | - =5

You have started an interactive debug session and now you are ready to begin
[Exercise 5.3: Setting breakpoints.”|

Exercise 5.3: Setting breakpoints

Before you begin, you must complete [“Exercise 5.2: Starting the integrated|
[debugger” on page 80

You can only set breakpoints at executable lines. All executables lines are displayed
in blue. One way to set a breakpoint is to right-click on the line in the Source view.

To set a breakpoint:
1. Position the cursor on line 11.
2. Right-click anywhere on line 11.
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iy WY WaLe MIca

L Laricue > N

Line 11

ooosoon
ooo2o0

001200
4|

.
Monitor Expression 0) then (goal
Monitor Memary » IAME) VALUE
Swikch View » ib) values (
TALE rerrTEli b/ PAYROLL

o

3. Click Add breakpoint on the pop-up menu.

A dot with a checkmark in the prefix area indicates that a breakpoint has been
set for that line. The prefix area is the small grey margin to the left of the

source lines.

Now you add a conditional breakpoint to stop in the loop when it loops the

99th time.

Adding a conditional breakpoint

To add a conditional breakpoint:

1. Position the cursor on line 8.

2. Right-click on line 8.

3. Click Add breakpoint on the pop-up menu.

4]

Line 7 Column 1 Replace
(o o O T Y % o f EETE o T RS
ooogoao if (scount *1t 100) then (gg
e aReg=Ruji) (IS (ETF N AR LChAT e TALDE
goioo0 chgvar var(alib) walue(
2001100 CALL PGM (c1ib/ PAYROLL

b g

| »

[

4. Click the Breakpoints tab in the upper right pane of the Debug perspective.
The Breakpoints view opens.

Variables

R%P x|~

~

Registers| >3 = O

=

[ 2 CLR1.CLLE [line: 11]
= Go ko File

S

Add Breakpoint

M Enabile
|_| Disable

Select Al

5. In the Breakpoints view right-click the breakpoint for line 8.
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6. Click Edit Breakpoint on the pop-up menu.
The Edit a Line Breakpoint window opens.

@ Edit a Line Breakpoint ] x|

Required information
Sets a breakpoint to stop execution at a specific source line ﬁ’

Executable (Optional)
Object (Optional)
Source;

| CLR1.CLLE

Line:

—

< Back Mext > | Finish I Cancel

7. Click Next.
@ Edit a Line Breakpoint ] x|
Optional parameters
Make the breakpoint conditional upon the following parameters ﬁ’
~Frequency
.
Tor | Infinity
Every: |1
Expression; |
< Back I Newt = I Cancel I

You only want to stop in the loop when it executes for the 99th time or more.
You can do that by setting the From field of the Frequency group to 99.

8. Under Frequency in the From field, type 99.
9. Click Finish.

You have added a breakpoint including a conditional breakpoint to your source
and now you are ready to begin [‘Exercise 5.4: Monitoring variables” on page 83
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Exercise 5.4: Monitoring variables

Before you begin, you must complete [‘Exercise 5.3: Setting breakpoints” on page|

You can monitor variables in the Monitors view. Now you will monitor the
variable &count.

To monitor a variable:
1. In the Source view, double-click the variable &count.

oz,

Monit S0
Line 7 Moritor Memory
| "
000700 LOOPT CNgUar [

2000800 if (&count *1t 100) then(go
poosoo CHGVAR VAR (&NAME) VALUE
ooi1o00 chgvar var (&lib) value (

»2001100 CALL PGM (&lib/PAYROLL
4| | »
|

2. Right-click &count.
3. Click Monitor Expression on the pop-up menu.
The Monitors view opens.

& tonitars. X

+XxLE|l LB

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

Tip: If you quickly want to see the value of a variable without adding it to the
Monitor, leaving the mouse pointer on a variable for a second or so will
display its value in a pop-up window.

Now that some breakpoints are set, you can start to run the application.
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= 5:: CLR1 [iSeries: Debug Interactive Rpplicatiu:l
[i—',l I@‘ State: <stopped: Connection: iSeries
=@ Thread:1 (stopped) D@
=8 CLR1:CLRI: CLRI
_CL_PEP: CLR1 : CLR1
QCMDERC + QCMDEXC 1 QML
executeCommand : QRSEMAIT_ |
main : QRSEMAIN @ RSEMAIN
_C_pep : QRSEMAIN : RSEMA =
AMATERADY o ST RAN S Iw—f

il i i

Click the Resume “# icon from the Debug toolbar.

The program starts running and stops at 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 in the Monitors view, that &count now has the
value 99.

Click the Resume icon again.

The program stops at the breakpoint at line 8 again and &count now has the
value 100.

Click the Resume icon once more so that the program runs to the breakpoint at
line 11.

If you do not see the error message below, go to [“Exercise 5.5: Stepping into a|
[program” on page 93/

Error Handling

If you forget to add the parameter to the CALL program command when you
debug the program, you will see this error message.

& Debugger Message x|

/ } Program received unmonitored exception MCH3601: Pointer not set for
) location referenced.

=)

a. Click OK.

b. Click the Terminate ﬂ icon on the Debug toolbar.

The debug session terminates on the workstation but the exception waits for
input from the 5250 emulation session.

If you closed the Debug view by mistake, you will need to re-open the
Debug view and then terminate the debug session on the workstation.
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Fil= Edit Source Compile Mavigate Search Project Run  Window Help

| [3-Q0-%-@- |&5 | %5 Debug
I A - Eﬂnamnte Syste...,
] | &l o » | A ié’ R By
T Servers 23 = DN/ Registers | Emonitors 22 s =0
& 04 +RaG B4 Ee

| Host name(l ® &COUNT = 00100,

A ORLCUE PAYROLLG.RPGLE B|(Ezoutine 33\, =0
b
Line 10 Column 1 Replace |#Anoutineis not avalable.
000900  CHGVAR  VARA|
001000 chgvar var_,
2001100 CALL Prﬂj
| »

|
mmlﬁerbst:mrdﬂm|mmwl s % | GE | ot B - =0)

Process: 587975/STECKHAM{QPADEY000D Program; CLR1

Click Window > Show View > Debug.

& Debug - CLR1.CLLE - IBM Rational Software Development Platform = |I:I|§j
File Edt Souwce Comple Mavigate Search Project Run | ‘Window Help

[F5e 0 = 3% -0 -Q-Q - | 57 Newwindow
J e = Open Perspective »
[FeasE: [_shonvew ]
= s T =T
Whservers 53| O TR Customize Perspective ==
&l console Save Perspective As... .
| Reset Perspective b &
e I ...
|J, Display D &
G4" Expressions T -
55 Outine plt+Shift+Q, O
= Preferences
= Tasks
ﬁ Threads and Monitors
)= Yarisbles
4 Other...

Remember to terminate the Debug view if you haven’t done so already.
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c. Go to your 5250 emulator and press Enter until the program messages
complete and the Remote System Explorer communications server screen
appears again.

=1 Session A - [24 x 80] =10 x|

File Edit ‘%iew Communication Actions ‘Window Help

o[ | 2% () | %] 2| 3| @[

=" 1902 - Sessian successfully started 4

d. In the workbench, click the Remove all terminated launches icon on the
Debug toolbar to clean up the Debug view.

m Servers 9% o (el |8 v &8 |
=B <terminated> CLR1 [iSeries: Debug Interactiv Mcatiun]
{5}

a : <engine terminated > Connection: i{Remove &ll Terminated Launches|
g <terminated> Process; S37975/STECKHAM/QPADEYOOOD Program: null

e. Click the arrow beside the Debug icon on the workbench toolbar to start a
new debug session.

f. Select Debug from the list.

@l Debug - CLR1.CLLE - IBM Rational Softwa
File Edt Source Complle Navigate Search

Pl 50 Qu
| 2o Becp

| ol

. Debug As 4

Organize Favorites),,

The Debug Launch Configurations window opens.
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g. Click the How To Start tab.
The How To Start page opens.

CALL PGM(RSELABXX[CLR1)

By default, the page contains a call for the program selected in the Remote
Systems view.

h. Click Prompt.
The Call Program (CALL) window opens.
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@i Call Program (CALL) x|
Program: > | CLR1 Name
Library: > | RSELABRX | Mame B
Parameters: ! ) d ‘ Mda I
[T advanced [~ &l Parameters I Kevwords
CALL PGM(RSELABXY/CLR1) PARMCEX) ]
1 OI{' | Rﬁboredafa.lltsl Cancel I

i. In the Parameters field, type 'XX' where XX’ is your workstation number.
Click Add.

The parameter value will appear in the lower list.
j- Click OK.
k. Click Debug.
If you did not terminate the debug session, you will see this error message.

_ x|

Q Host: CPF3801 Joh s already being serviced, traced, or debuaged.

Complete the steps shown earlier in the section called Error Handling to
terminate the debug session then start the debug session again by clicking
the arrow beside the Debug icon on the workbench toolbar and selecting
CLR1 from the list. Breakpoints and monitors are restored.

You have monitored the variable &count and now you are ready to begin
[5.5: Stepping into a program.”]|

Exercise 5.5: Stepping into a program

Before you begin, you must complete [“Exercise 5.4: Monitoring variables” on page]

The Debugger allows you to step over a program 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. You are going to step into the
PAYROLLG program.

To step into a program:
1. Click the Step into icon on the Debug toolbar.
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o E | e eS|
IE| *?‘;: ;Step Into

QUIMGFLYW ; QUIMGFLYW : QU a |
QUIMNDRY : QUIMNDRY : QLI

I QUICMENL ¢ QUICMENU @ QUL
L= QCMD : QCMD ¢ QCMD
. wo Process: 251287/STECKHAM/QPADEW
B % CLR1 [iSeries: Debug Interactive Applicati
=7 State: <stopped: Connection: iSeries
= o# Thread:1 (stopped)
=8 LRl CLRI : CLRI

4] : = nn:n.r-ulm.r-m- L[J
The source of PAYROLLG is displayed. 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.

If you specified an incorrect parameter for the CALL program command, you
will see this error message.

@& Debugger Message x|
/ ’i Program received unmonitored exception CPFO001: Error found on CALL
command,

[

Complete the same steps as covered in the section called Error Handling in
[Exercise 5.4: Monitoring variables” on page 88

2. Right-click anywhere in the Source view.
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Line 4 Column B Replace Browse
T . £ e SR R S S R T

pooooz E* PROGRAM NAME - Payroll ﬂ

pooooz F* DESCRIPTION - Time reporting master fileJ

goooo4 = M asxtarnal lir described works

00onns Syntax Check Selection AhkAAkAA A AR AL AR AL

000006 Convert Selection To Free-Form

opoooz Cut Gl CHAIN operation

poooos Copy, CtritInsert tion

ooooos Paste Chrly delete request

gooolo d

00001l :Zzttad on selgction

oooolz B P selection

oooois election

000014 Filter view de selection

o0oois Shawal Chrl+W

0o0o0o1ls e AAAAAAAAEARARLE A

oooolz

oooois [ Add o Snippets. . n selection disp.

gpoooig e for all mainte;

DDDDZD ddkkhhhhhhdhkbhkdkdd,

goooz21l Add Watch Breakpaint... tternally describ:

poonzz Monitor Expression ntenance display

ooooz3 Monitor Starage. ., lovee master £il:s

goopz4 St _mactax £5]a

000025 | v Show "SOURCE er -

GDDDzﬁ ‘E“k‘):‘k‘k‘k‘k‘k‘k‘):‘):‘k‘k‘k‘k‘k‘k‘.‘:*‘.‘T*‘k‘k‘k‘k‘k* A &

000027 FMSTDSP  CF E eI TATEN

oooozs FEMPMST UF A E K DISEK

pooopzs FPRJMET UF A E E DIGEK

| I LI-J

I

3. Click Switch view > Show *LISTING on the pop-up menu.
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Line 1 Column 1 Insert Browse
F—— + 1 + & + Timimemessemo s s s e e e

»| Sl *MODULE ENTRY AND MAIN PROCEDURE ENTE4
2 1 E"-‘:?:‘-‘:‘,‘:‘-‘:?:‘-‘:*f:*f:***********************1
3 2 F* DROG-;AM NAME - Payroll =
o 3 F* DESCRIPTION - Time reporting mas
5 4 F* externally descrik
6 5 E‘************ﬁ*ﬁ*ﬁ*ﬁ***ﬁ***ﬁ*******’
7 6 F* INDICATORS USED
g 7 F* 50 - No record found on CHAIN or
9 8 F* 60 - General error condition

10 9 F* 90 - Protect display on delete 1
11 10 F* KC - End of Jjob requested
12 11 F* KD - Return to application selec
13 12 F* KE - Return to employvee selectic
14 13 F* KF - Return to project selectior
5 14 F* KG - Return to reason code selec
16 15 F* LR - Last record
1"-‘ lt" E‘*******:'?r:'?rﬁﬁ*ﬁ*ﬁ*****************i
18 17 F* SUBROUTINES USED
19 18 F* EDITSL - Edit application select
20 19 F* ACDESR - Edit action code for al
21 D) FhEhhhhhhAhhhhAAAAAdiAddAdAAAArAbAbAed
22 21 F* This program uses all externally
23 22 F* used are - MSTDSP - maintenance
24 23 F* - EMPMST - emplovee ms
25 24 F* - PRJMST - project mas
26 25 F* - RSNMST - reason code
2"" 26 E‘********-—\:'?rﬁﬁ*ﬁ*******************i
28 27 EFMSTDSE CF E WORKS1T
29 28 FEMPMST UF A E K DISK
-
<| | »

4. Page down in the source and take a look at the expanded file descriptions.

You don’t have any /Copy member in your PAYROLLG program but these
would also be shown in a Listing view. Switch back to the Source view.

5. Right-click anywhere in the Source view.
6. Click Switch view > Show *SOURCE on the pop-up menu.

You have stepped into PAYROLLG program, switched the view from source to
listing and back to source and now you are ready to begin [“Exercise 5.6: Listing|
call stack entries.”|

Exercise 5.6: Listing call stack entries

Before you begin, you must complete [‘Exercise 5.5: Stepping into a program” on|

The Debug view in the upper left pane, lists all call stack entries. It contains a tree
view for each thread. The thread can be expanded to show every program,
module, and procedure that is on the stack at the current execution point. If you
double-click on a stack entry you will display the corresponding source if it is
available. Otherwise the message No Debug data available appears in the Source
view.

In the Debug view, expand the stack entry of Threadl if it is not expanded already.
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T BE AR

= Qt CLR1 [iSeries: Debug Interactive Application]

=3 53@ State: <stopped> Connection: iSeries(TM) (ROS4004:5043)

[\\%,ﬁ’ Thread: 1 (stopped)
CLR1: CLR1 : CLR1
_CL_PEP ; CLR1 ; CLR1
QCMDEXC : QCMDEXC : QCMDEXC
executeCommand : QRSEMAIN : RSEMAIN
mair + QRSEMAIN : RSEMAIN
_C_pep ! QRSEMAIN : RSEMAIN
QUICMD : QUICMD : QUICMD
QUIMGFLY : QUIMGFLY : QUIMGFLY
QUIMNDRY : QUIMNDRY : QUIMNDRY
QUICMENU : QUICMENL @ QUICMENL
= QCMD : QCMD : QCMD
p'_j Process: 2512687/STECKHAM/QPADEYOOOF Program: CLR1

The stack entry allows you to work with and switch between different programs
and/or ILE modules.

You have viewed the call stack entries of your program and now you are ready to
begin [“Exercise 5.7: Setting breakpoints in PAYROLLG.”]|

Exercise 5.7: Setting breakpoints in PAYROLLG
Before iou begin, you must complete [“Exercise 5.6: Listing call stack entries” on

page 96.

Now you add some breakpoints in PAYROLLG.

To add breakpoints:

1. Select PAYROLLG in Threadl.

2. In the source view (also called the iSeries default editor) scroll to line 57.
3. Double-click the prefix area of line 57.

A breakpoint icon is added to the prefix area of this line to indicate that a
breakpoint is set.

4. Repeat the above step for line 58.

Vana: TN Z

Line 58 Column 1 Replace
I. . I%. CLOND1Factorlt++++++Opcode (E) +E

£ 000057 c EVAL A
2000058 C EVAL o

oooose c*

000060 C* Write the SELECT format t.

ooooel c*

ooopez ey

noooed £ Dou

-
4| »

I

5. Right-click in the prefix area of line 87 and click Add Breakpoint on the
pop-up menu.
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/ PAYROLLG,RPGLE X ]
Column 1 Replace

.... CLONOlFactorl+++++++0pcode (E) +F
poooss c* {(project mainte.:]
gpoooge o* o label E‘RJT.A.C-._'
opooge’? C* or two tests we
ooooes c* e maintenance.
ooooss c* cutable operation
00ooso C*

2lhoong1 c SELECT

-
| »

To view all breakpoints, select the Breakpoints tab from the top left pane.

2 CLR1,CLLE [line; 11]

(W RCIRL CLLE [lne: 8
2 PAYROLLG.RPGLE [line: 57]
[£ .2 PaYROLLG.RPGLE [line: 58]
2 PAYROLLG.RPGLE [line: 87]

This view shows all breakpoints currently set in your Debug session. This is a
convenient place to work with breakpoints. You can remove, disable/enable,
add, or edit a breakpoint. These tasks are available from the pop-up menu

when you right-click in the view area. Double-click any entry to show the
source where the breakpoint is set.

You have added several breakpoints to PAYROLLG and now you are ready to
begin [“Exercise 5.8: Removing a breakpoint in PAYROLLG.”]

Exercise 5.8: Removing a breakpoint in PAYROLLG

98

Before you begin, you must complete [“Exercise 5.7: Setting breakpoints in|
[PAYROLLG” on page 97/

It is also easy to remove breakpoints from the Source view.

To remove a breakpoint:
1. Right-click the prefix area of line 58.
2. Click Remove Breakpoint on the pop-up menu.
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f :7 clR1.CLIE emove Breakpoint =

Disable Breakptist
Line Add Watch Breakpoint... lace
Run To Location il R B
000054 EVAL Al
DDoDOsS5 Monitor Expression EVAL -
000056 Monitor Storage... P | EVAL
L2 000057 Swikch View » | EVAL
£poooss = EVAL
00D05% g
000060 C* Write the SELECT format t Ll
4| | Ll
|

The icon is removed from the prefix area indicating that no breakpoint is set on
that line.

Now you are ready to run the PAYROLLG program.

3. Click the Resume “® icon from the Debug toolbar.
4. The program starts running and runs to the breakpoint at line 57.
5. Click the Resume icon again.

The program waits for input from the 5250-emulation session.

-ioix

File Edit ‘Yiew Communication Actions ‘Window Help

) ] 2% Em| ] (% & 5] @O

)" 1902 - Session successfully started 4

6. Type an X beside the Project Master Maintenance option.
7. Press Enter in the emulation session.
The program runs to the breakpoint at line 87.

You have removed a breakpoint from PAYROLLG and now you are ready to begin
[“Exercise 5.9: Monitoring variables in PAYROLLG” on page 100 |
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Exercise 5.9: Monitoring variables in PAYROLLG

Before you begin, you must complete [“Exercise 5.8: Removing a breakpoint in|
[PAYROLLG” on page 98

Now lets monitor variables and change them in PAYROLLG.

To monitor variables:

1. In the source view, double-click the variable EMPAPL on line 88.
2. Right-click the variable.

3. Click Monitor Expression on the pop-up menu.

'fcml.cu,e m = Add to Snippets. .. g

Line 88 J8VE
000086 Add Watch Breakpoint.. =
000087 re no n
000088 The Run To Location hi
0o008sg . j
000030

L 000091

Switch Yie 3

000092 BTy =
- T

4. Click the Monitors tab in the upper right pane.

The variable appears in the Monitors view. Its value is blank because you did
not select the Employee Master Maintenance option.

5. In the same way add the variables PRJAPL on line 91 and RSCDE on line 113
to the monitor.

Variable PRJAPL equals X because you did select the Project Master
Maintenance option.

6. In the Monitors view, double-click the variable RSCDE.
The value changes into an entry field.
7. In the entry field, type in the new value X for the variable.

Breakpo... IR eI >4 =m

PRRxW0 | B|BS
@ COUNT = 00100,
@ EMPAPL =
L@ PRIAPL=¥

8. Press Enter.
The variable is successfully changed.

You have monitored several variables in PAYROLLG and now you are ready to
begin [“Exercise 5.10: Adding a memory monitor” on page 101
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Exercise 5.10: Adding a memory monitor

Before you begin, you must complete [“Exercise 5.9: Monitoring variables in|

[PAYROLLG” on page 100

Adding a memory monitor for a variable allows you to view the memory starting
with the address where the variable is located. The memory is displayed in

hexadecimal and text format.

To add a memory monitor:

1. In the Source view, double-click the variable ERR in line 33.
2. Right-click and select Monitor Storage > Memory on the pop-up menu.

FCLRL.CLLE ﬂ m Monitor Expression l‘EOutIina 8\_ =0
Line 33 Co. Monitor Storage... m
----- DName Switch View » zascayescoic |

000033 D R 5] =1 3Signed Integer
000034 DE g — 4 Unsigned Integer
0opon3s E* 5 Map..,
oooo3e CFEFxERk ARk hrhhhrhh btk sk 6 dsa.xml
oooo37 C* MAINLINE CALCULATIONS 7 psa.xml
005038 Ceré.-f.-é.-!.-*!.-*e.-é.-. RS E R X R R XK
0ooosse C* This mainline routine con. g

A new page is added to the Memory view. The tab shows the name of the
variable.

Corsols|Tasks|ISaﬁeanmmmdsLogm & | L == . =0
ERR : Dxcbba?1b7F701780 <Hex: |

Address [0 -3 4 -7 [s-B Jc-r | ]

“6BAT1B7F7017ESD micmne=o  —coc-op | c30540E2

CEBAT1BTVFT0 » E C540D5Ds6

CEBAT1BTFTO 3400500 Goto Address.., - E77F4040

GBAT1E" 40200401 ol i , | DeD5C540

CE6BA71E7F70 1D7D7D" N8 ) | E2C5D3CE

C6BA7LETF7 C3E3CSCH | Reformat ) | DSE3C5DS -|

CEBLT1B7 C1DSC3CY I*-E CovaoCIpbuard |

CEBATLETS CICICIE :

CEBATLBTF7 40C 5D 6 D¢ = Prine

CEBAT1ET J404041 Dereference Painter

C6BATLET 103D 60 H e i i et -

Use the scroll bar on the right of the Memory view to scroll down.
You can see the current content of the memory.
Right-click in the view area.

Click Reset to Base Address on the pop-up menu to return to the starting
address.

Click the X on the Memory title bar to remove the Memory monitor.

|'.Consula ] Tasks ‘ i5eries Commands Log m

ez e~ =5

You have added a memory monitor for the variable ERR and now you are ready to

begin [“Exercise 5.11: Setting watch breakpoints” on page 102
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Exercise 5.11: Setting watch breakpoints

Before you begin, you must complete [“Exercise 5.10: Adding a memory monitor”}
on page 101.

A watch breakpoint provides a notification to the user when a variable changes. It
will suspend the execution of the program until an action is taken.

To set a watch breakpoint:

1. Go to the Line number field at the bottom of the source area. In this field enter
116 to go to that line.

G [T z
Line 33 Column 11 Replace
..... DNameﬂ++++++++++ETDsFrom+++To/L
000027 FMSTDSP CF E |
gooozs FEMPMST UF A E K-
0ooon29 FPRIMST UF A E K
000030 FRSNMST UF A E K
0ooo31
oooozz D* Compile time array contai:
0Dooon33 RR g =
4 | 1 3
D

2. Double-click variable *IN60 to highlight it.
3. Right-click and click Add Watch Breakpoint on the pop-up menu.

The Add a Watch Breakpoint window opens. The Expression field is pre-filled
with the highlighted variable *IN60.

By default the Number of bytes to watch field is set to zero, which means the
variable will be watched in its defined length.

@ add a watch Breakpoint x|
Required information
Sets a breakpoinkt to stop execution when data changes at a specific address 'ﬁ'
Address or expression: | FINED
Number of brybes to watch: |IJ :J

> Back mext> [ Finish Cancel

4. Click Finish.
The watch breakpoint is now set.
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5. Click the Resume button on the Debug toolbar.
The application waits for input from the 5250-emulation session.

-ioix

File Edit Wiew Communication Actions ‘Window Help

) i) B Bl ] (%) 2 & @lol

laster 38

IConnected to remote sarver;fhost taras pd10L on psprintl:pd101 ' 4

',|

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

7. Press Enter. A message is displayed indicating that the variable *IN60 has
changed.

& Debugger Message x|

=y Yariable *INGD has changed in program PAYROLLG, module PAYROLLG, which
\I') is running in job QPADEYODOT/STECKHAM [S87478,

8. Click OK. The program stops at line 465. This line is located immediately after
the statement which caused the variable *IN60 to change.

You have added a watch breakpoint for the variable *IN60 and run the program to
see the notification that the variable has changed and you are ready to begin
[Exercise 5.12: Closing the debug session.”]

Exercise 5.12: Closing the debug session
Before iou begin, you must complete [“Exercise 5.11: Setting watch breakpoints” on|

To close the debugger:
1. Click the Resume icon on the Debug toolbar.
The application waits for input from the 5250-emulation session.
2. Switch to the 5250 emulation session.
3. Press F3 to end the job.
4. A message Program terminated appears:
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& Debugger Message ] x|
:i';) Pragram terminated,

Click OK.

opment Platform =10 x|
n Window Help

[ g - 4| e nehn 2=

2.

- Close All

\ari 9, i = 9]
_\t'mables[ ‘o Breakpoints | Doikon b EI:

v Show Text g -

5. Right-click the Debug icon on the top right of the workbench.
6. Click Close on the pop-up menu to close the Debug perspective.

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the
practice tasks detailed in More practice.

Quiz

1. You can start the debugger:
a. From the Remote Systems view
b. Launch Configurations window
c. Both

2. You can only set breakpoints at executable lines. (T, F)

3. To set a breakpoint you:
a. Right-click on the line and click Add Breakpoint on the pop-up menu.
b. Double-click in the prefix area.

c. Right-click in the Breakpoints view and click Add Breakpoint on the
pop-up menu.

d. Right-click in the prefix area and click Add Breakpoint on the pop-up
menu.

e. All of the above

4. You can change variables and indicators in the:

Remote Systems view

Debug view

Monitors view

Source view

. All of the above

5. The debugger allows you to:
a. Step over a program call
b. Step into a called program
c. Both

6. The Debug view lists all call stack entries. It contains a tree view for each
thread. (T, F)

® oo o w
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7. You can perform which actions on breakpoints:
Delete

Add

Disable/Enable

Edit

. All of the above

8. Adding a storage monitor for a variable allows you to view the storage
starting with the address where the variable is located. (T, F).

9. The Storage monitor supports these display formats:
Hexadecimal and text

Character

Text only

Decimal

Aand B

breakpoint provides a notification to a user when a variable
changes. It will suspend the execution of the program until an action is taken.

a. Watch
b. Line
c. Conditional

® a0 o

>0 a0 0w

10.

More practice

Given your experience in working with the debugger features, in your own source,
try setting, changing, deleting, enabling, disabling line breakpoints, setting watch
breakpoints, displaying and changing variables and viewing the call stack as you
debug your program. Use the product online help to assist you in these tasks.

Module recap

You have completed [Chapter 5, “Module 5. Debugging a program,” on page 79
You have learned how to:

* Invoke the debugger from the Launch Configurations window
* Add a breakpoint

* Add a conditional breakpoint

» Edit a breakpoint

* Monitor a variable through the Monitors view
» Step into your payroll program

» Show a listing view

 List the call stack entries in the Debug view

* View all breakpoints

* Remove a breakpoint

* Monitor storage

» Set a watch breakpoint

* Close the debugger

You have mastered debugging your program and now you learn how to define
filters and perform actions. Continue with [Chapter 6, “Module 6: Exploring Remote|
[System Explorer,” on page 107/
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Chapter 6. Module 6: Exploring Remote System Explorer

This module teaches you how to use the Remote System Explorer perspective to
work with the iSeries objects that you used in the previous modules. You will learn
how easy it is to define filters, perform actions and define your own actions. In
short, you’ll see how Remote System Explorer can organize and integrate your
work and make that work easier.

In this module, you will:

* Know the features of Remote System Explorer

» Create a filter to show specific iSeries libraries

* Change the filter to add more iSeries libraries

» Create a filter to show all the source files in a library
» Access members to edit from your filter

» Create a user action that copies a source file with data to a new source file in the
same library

» Specify user action parameters

» Specify a restriction on a user action

» Try the user action

* Run an 0OS/400 command from the iSeries Table view

Exercises

» [“Exercise 6.1: More about the Remote System Explorer”]|
[Exercise 6.2: Creating a library filter” on page 108|

+ [“Exercise 6.3: Creating an object filter” on page 112|

« |“Exercise 6.4: Creating a user action” on page 116|

« [“Exercise 6.5: Running commands from the Remote System Explorer” on page]
121

Time required

This module will take approximately 15 minutes to complete.

Exercise 6.1: More about the Remote System Explorer

Most of the functions of CODE Project Organizer have been replaced by
WebSphere Studio functions with the exception of accessing ADM parts. The
Remote System Explorer is replacing PDM (Program Development Manager) on
the workstation. It currently doesn’t have all the function of PDM but will over
time eventually be a full replacement for PDM.

Remote System Explorer allows you to:

1. Simplify your work by giving you quick access to lists of iSeries libraries,
objects, members, IFS files, UNIX® files, and local files.

2. Use the context-sensitive pop-up menus on these lists to perform actions such
as start the Remote Systems LPEX Editor, CODE Designer, or Integrated
Debugger or other common iSeries actions.
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3. Use the Work with User Actions option to create and manage your own
user-defined actions and have them appear in the pop-up menus.

4. 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.

You have read the list of Remote System Explorer capabilities and you are ready to
begin [“Exercise 6.2: Creating a library filter.”]

Exercise 6.2: Creating a library filter

108

Before you begin, you must complete [‘Exercise 6.1: More about the Remote System|
[Explorer” on page 107

In the Remote System Explorer perspective, you now need to get to the iSeries
objects you want to work with.

In the previous modules you have worked with the Library list. Now you wiill
create your own library filter. Library filters list a set of libraries from your iSeries

system in the Remote Systems view. But first let’s understand what filters are all
about.

Filters allow you to easily organize elements within your system. You use the filter
function to list iSeries native file system objects (such as libraries, objects, or
members).

@ Remote System Explorer - PAYROLLG.RPG

File Edit Source Mavigaste Search Project R

[#_4 Mew Connection -
#-E Local
[ E s400aa
= B s400a

€5 T work with libraries..
B

Ik

To create a library filter:

1. In the Remote Systems view expand the connection that connects to your
iSeries system if its not already expanded.

2. Expand iSeries Objects if its not already expanded.

3. Expand Work with Libraries. (You can also right-click iSeries Objects and click
New > Library Filter on the pop-up menu).

Expanding Work with libraries corresponds to the WRKLIBPDM command,
plus creates the filter in the Remote Systems view.

The Create a new iSeries library filter page opens:
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6.

@rew x|
Library Filter
= ' 1
Create a new Series library filter -yl

Library: |RSE"I ]l _v_j J Browse. .. I

< Hack I Mext > I Finish | Cancel I

You are going to create a filter to specify the libraries you want to work with,
so they will show in iSeries Objects. You want to create a filter that shows all
libraries on the iSeries with the name RSExxxxxx and VARXXXxXXX, XxX being
any character.

Note: You may need to select different libraries that appear on your system if
libraries with the above names do not exist.

You specify the first filter string that selects the libraries starting with RSE.
Type RSE* into the Library field, using the * wild card character.

Click Next.

The Name the new filter page opens.

@rew x|

Library Filter
Mame the new filter -"1 M

-’J

Filters are saved for easy re-use. Specify a unique name For this filker, This name will
appear in the Remote Systems view, and will be expandable,

Filter name: q &ll RSE and YARPG libraries ’

I Oy create filter in this connection

Select 3 profile ko own the new Filter, This determines if it is unique to you, or
sharable by the team, It will be placed in the default filker pool for that profile.

Owrer profile: ]mstackh?tp ﬂ

<pack | mew> [[Crnisnd | cancel |

Note: You can choose between creating the filter for all connections or for this
specific one only.

In the Filter name field, type A11 RSE and VARPG libraries.
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You give your filters a name because the Remote System Explorer saves them
for future use, unlike PDM, which does not save filters.

7. Click Finish.

Back in the Remote Systems view under iSeries Objects you will see the new
filter expanded, listing all RSE* libraries.

Now you need to add the VARPG libraries.
Changing the library filter

To change the library filter:
1. Right-click the filter All RSE and VARPG libraries and click Change.

.15 Remote Systems, X

&) ?f? Work with objects. .. _d
-5 Work with members. .,
& il Library list

=5 ﬁi%z User libraries

By
= i RSEL)  Mew 2
=4 RSEY  Golnto
M REL GoTo ’
= Wl RSELs
Wil RSEL £ Open in hew Window
&=-Hlly RSELY
=i, RSELs 2 | Refresh
= Wl RSELY Expand +
=i RSELY Collapse :
[+, RSEL
E0 W] . Change...
=il RSELs
3 ﬁ* RSEL+ | Rename
[y RSELs
=i, RSEL: =] Copy

& g RSEL <1 Move...
-l RSELY 3¢ Delete, .,

=Ml RSELY
= W RSEL < Move Up
=i, RSEL
= g: ", & ove Down
#- il RSEL —
= ), RSEL . Show in Table
@ i}, RseLs 5 Find String. .

; ® -, RSELs _

' -, RoeL,_ Froperties

« [ 2]

The Change Library Filter window opens.
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@i change Library Filter x|

Filter name: £ll RSE and YARPG libraties
Parent filter poal: Msteckh7tp Filter Pool

Mew filker string:

Libra ‘ﬁ v:] Bmwse...l
Test | Revert |

D | e |

Select New filter string from the Filter strings list.
In the Library field, type VAR*.

Click Create.

The VAR* filter string is added to the list.

Click OK.

You are now back in the Remote Systems view.

) RSELAB41.*lib.kest -
B, RSELAB42.*lib.test
b, RSELAB43. ¥ib.test
o[y RSELAB44.%lib test
[y, RSELAB4S. *iib.test
- i) RSELABSO.*lib.prod
F- i), RSELABED. *lib.test
B, RSELABSL *ib.test
&M, RSELABEZ. *ib.test
M, RSELABS3. *ib.test
- i) RSELABS4.*ib.test
- i), RSELABES. *lib.test
B Jff, RSELABSS . *ib.test
Bl RSELABE7 b test
[ il RSESERVER.*lib.prod
-l RSEWULKAN,Mib test
Bl RSE100,*ib.prod
- i, RSE1000.%ib prod
& iy, RSE10000.*ib.prod
- [, RSES000.¥ib.prod
Bl YARLABXX. *ib.prod
-l vARLABOD. *lib.prod
-l VARLAB1O, *ib.test
-l VARLAB11. *¥ib.test
i, vARLABLZ2 *ib.test
Bl YARLAB1Z.*lib.test
B VARLAB14.*ib.test
-l VARLAB1S. *ib.test
- [, VARPGSETUP.*lib.prod =
= gk iSeries Commands

- 8 ISeries Jobs -
4| | »

You will see the list expanded to include your filter. Now you can work with
the libraries directly and can drill down to the object you want to work with.

B[

w
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You have created a filter to show a specific iSeries library and changed that filter to
add more iSeries libraries and you are ready to begin [‘Exercise 6.3: Creating an|

object filter.”

Exercise 6.3: Creating an object filter

Before you begin, you must complete [‘Exercise 6.2: Creating a library filter” on|

Now create an object filter. Object filters list a set of objects from your iSeries host
in the Remote Systems view.

To create an object filter:

1. In the Remote Systems view, expand your connection and then expand iSeries
Objects if not already expanded.

(1]
I
L]

B % Library list

& @ User libraries

S8 23l RSE and YARPG libraries
=i, RSELAE.*lb.prod
-l RSELABES, *ib.prod
-l RSELABGMA, *lib.prod
-, RSELABKM.*ib,prod

2. Expand Work with objects. You can also right-click iSeries Objects and click
New > Object filter on the pop-up menu.

Note: Expanding Work with objects corresponds to the WRKOBJPDM
command.

The Create a new iSeries object filter page opens:
Now create a filter to show all your source files in your RSELABXX library.

x|
Object Filter
Create a new Series object filter *1 M
* | ’

Library: @ _'_! J Browse, ., I
Object: * =l Erowse...

Object typs:  |*
Object attribute; |*

Mare Typess> I

< Hack I Mext > I Finish Cancel

3. In the Library field, type RSELABxx.
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4. Click Browse beside the Object type field.
The Select Object Type window opens.

@i select Dbject Type ] x|

Select an object type:

*CTLD
*CRG
*CRQD
*DEWD
*DOC
*DTAARA
*DTAQ
*EDTD
HEXITRG
*FCT

*FLR
HENTTEL
MENTSRC
*EORMDF
*FTR
*G55
FIMECLG
*IPYD
*JOBD
*10BQ
*JOBSCD
*IRN
b= =T ¥]

5. Select *FILE under the Select an object type list.

6. Click OK.

The Create a new iSeries object filter page displays with the object type

updated.

@rew x|

Object Filter

Create a new iSeries object filker

Library: | RSELABXx

Object: | %

Objecttyps: [ *FILE

Object attribute: [* :u
Mare Typess>> I
< Hack I MNext > I Finist | Cancel I

7. Click Browse beside the Object attribute field.
The Select Object Attribute window opens.
8. Select PF-SRC under the Select an object attribute list.

9. Click OK.
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@ Select Dbject Attribute | x|

Select an object attribute:

BSCF38
CMNF3E
DDMF
DFU
DFUEXC
DFUNOTEXC
DKTF
DSPF
|DsSPF3E
ICFF

LF

LF38
MAXDF35
PF-DTA

| QK I Cancel

10. Click Next.
The Name the new filter page opens.

@rew |
Object Filter
Mame the new Filter - 1 n

-

Filters are saved for easy re-use. Specify a unique name For this filker, This name will
appear in the Remote Systems view, and will be expandable,

Filter name: | My source Files]

I Oy create filter in this connection

Select a profile to own the new filter, This determines if it is unique to you, or
sharable by the team, It will be placed in the default filter pool for that profile.

Owrer profile: ]mstackh?tp j

<gack | Next>[k|| Fish | Cancel |

11. In the Filter name field, type My source files.
12. Click Finish.

The new object filter displays in the Remote Systems view under iSeries
Objects:
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[1]
57

-l RSELABES. *lb.kest =
F- i}, RSELABET. *lib.test
- [, RSESERVER.*lib.prod
Bl RSEWULKAN, *iib,test
=Wl RSE100,*ib.prod
-l RSE1000.%ib.prod
F- [, RSE10000.¥ib.prod
-l RSES000. ¥ib.prod
Bl vARLABXX. *ib.prod
Fe- il VARLABOO, *iib,prod
-l VARLABL0.*iib.test
- i, VARLAB11.*ib.test
-l YARLAB12.¥ib.test
Bl YARLABLI. Mib.test
-l VARLAB14. *ib.test
¢ E-fl YARLABIS b, test
. Bl VARPGSETUP, *iib.prod
= g [
[*-I=) COMPARE *filepf-src
& [Ely QCBLLESRC. #file. pF-sre
-5y QCLSRC. *file.pf-sre
i Ely QCMDSRC. *File.pf-sre
#-Ey QDDSSRC. *file.pf-src
-2 QRPGLESRC, *file pf-src
& [Ely QRPGLESRCP, *file pf-src
EI--E& iSeties Commands
- g8 iSeries Jobs
&1 ¥y IFS Flles
- T% Qshells
w B s400a il

-

4| | 2

Note: If you end up with too many filters, you can create filter pools. They
allow you to group filters.

Now you know how to create filters and tailor your development
environment. Filters can also be specified for non iSeries servers and your
local system.

Now you can work with the objects you have in your Remote Systems view
like you worked in PDM with a subset of libraries, objects, or members.

Let’s assume you want to edit the member PAYROLL in the source file
QRPGLESRC using this object filter.

Editing a member from your own object filter

To edit a member:

1.
2.
3.

Expand QRPGLESRC.
Right-click member PAYROLL.
Click Open With > Remote Systems LPEX Editor on the pop-up menu.

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 Remote Systems view by using the pop-up menu options on this member.
You can also create your own actions in addition to the default actions.

You have created a filter to show all the source files in your library and accessed
members to edit from your filter and you are ready to begin [“Exercise 6.4: Creating|

[a user action” on page 116
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Exercise 6.4: Creating a user action

Before iou begin, you must complete [“Exercise 6.3: Creating an object filter” on|

In PDM you can create user actions in addition to using the pre-supplied system
actions. In Remote System Explorer you can do the same. You define user actions
through the Work With User Actions window. User actions can be defined for
iSeries libraries, objects, members and jobs as well as folders and files in any
remote UNIX, Windows, Linux, Local, or IFS system.

To open the Work with User Actions wizard:

1. Expand your iSeries connection and expand iSeries Objects if not already

expanded.
= 5[ Aari.cue |/ PAYROLLG.RPGLE 23‘\&
R v Line 1 Column 1
r_]i) Library list [ . e
& W QSYS.*ib.prod-sys 000001 F**********'ﬂ
& Ml Q5Y52*lib.prod-sys oooooz F* PROGRAM
=l QHLPSYS. Mibprod-sys 000003 F* DESCRIP'
= il QUSRS\‘TS,“iih‘prodﬁvs onoon4d F*
= '}:! QGPL.*lib.prod-usr 0oooos Frex®xxxtx®x
[+ My WFLABSR, *lib.test-usr 4 ..
= ¥ D oooooe F* INDICAT:
g User libraries New ) F* S50 - No
= g AlRSE and vaRPGlb G0 To » F* 60 - Ge:
= i), RSELAB. *lb.prod 3 F* 90 - P
5l RSELABES, *ib.pri_ Cxpend To F* FKC - En
3| g, RSELABGMAMibul &' pefresh F* ED - Re
[+, RSELABKM. *lib,pr — F* EE - Re-
& Ml RSELABMIS1 b, E_x?and & F* KF — Re-
= i), RSELABOLD Hib.p  olEPe2 e
= il RSELABORIG. *lib = " = =
iy RSELABTEST #lib, = "o oo Beri LR = Ea
& ), RSELABX. Mib.pror | = Copy ESRARARARER
& Wil RSELABXK. *ib.pr g ocre F* SUBROUT:
[y RSELABOO.™ib.pre F* EDITSL
£2] ﬁ} RSELABOL. *ib,te: ¥ Delete... F* ACDESE -
G RSELABOIA.¥ib.t Add Ubrary List Entry... S
#-Mfly RSELABOZ.*ib.te: F*  mhis ol
& Ml RSELABO3. ib.te: % Remove From Library List i £k
@ [\, RSELABO4.Mib.te: - Mave Lip In Library List used arfe
-\ RSELABOS.Mibite: @ 0 4
- g, RSELASOS. b bex & 1ove Down In Ubraty List
-y RSELABO7, Mib,ke: *b+ Move Within Library List...
& i, RSELABOS. ¥lb.te: ) .
& W\ RSELAB0S. ib.te: E Show in Table 2\ iseries... | iseries...|
< =7 Find String...
| TlProperties 53 . Remote Scratch
Property | value
Ltkribu e PRON- 1SR

2. Expand the Library list filter if not already expanded.

w

Right-click RSELABXX.

4. Click User Actions > Work with User Actions on the pop-up menu.
The Work with User Actions window opens.
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10.

© Work With User Actions x|

Parent profile: |

A Object actio
SMoer ackion

In the right pane of the Work with User Actions window, expand New in the

list, if it is not expanded already.
Select Object action.

You want to create a user action that copies a source file with data to a new
source file called QIUNKSRC in the same library.

@& work with User Actions

Parent profile: lms-teddﬂtp

B85 New ; Action name: Copy source file
- ﬁ Object action
“ ) Member action Comment: y source ﬁb_“W
Comﬁﬂ' Mormal command _'J
RTDLPOB] =]
‘ :fl
Insert variable. ., | Edit... Browse. ., I
[ Prompt First I Refresh after ¥ Show action

™ single selection only | Invoke once

Resource bypes for which this action will appear

Defined Types Selected Types
Add>
CMD
FILE <RemovelG)
FILE_DATA ToEsaET Tl
5 Edit{H}...
ALL: *
| Create I Revert(1) I

Close |

In the Action field, type Copy source file for the user action name.
In the Comment field, type Copy source files with data.

In the Command field, type CRTDUPOBJ for the command to execute.
Click Prompt to open the command prompter for this command.
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= Obje RTDUPOE x|

From object: &N ™| hame, generic*

From library: E&L | Hame

Object type: aT [ add I

To library: ¥ | Name

New object: | Name

Duplicate data: (]

[T Advarced @Ql Parameters I~ Keywords
CRTDUPOB] OBI(&M) FROMLIB(EL) OBITYPE(RT) NEWOBI(QIUNKSRC) |
DATA(*YES)

|

oK | Restore defaults I Cancel I

This is the command you will be running:

CRTDUPOBJ OBJ(&N) FROMLIB(&L) OBJTYPE(&T) NEWOBJ(QJUNKSRC)

Specifying user action parameters

To specify user action parameters:

1. In the From Obiject field, type &N to indicate to use the name of the selected

object in the Remote Systems view.

2. In the From Library field, type &L to pick up the library name from the selected

object.

3. In the Object Type field, type &T to pick up the object type from the selected

object.

4. In the New Object field, type QJUNKSRC.

5. Select the All parameters check box to see the additional Duplicate data

parameter.

Now the Duplicate data parameter is also shown on the prompt window.

6. Select *YES from the Duplicate data list.

7. Click OK.

You return to the Work with User Actions window.

8. Select the Refresh after check box, so that the Remote Systems view gets

refreshed after the action has been run.
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@ work With User Actions x|

Parent profile: lmsteddﬂtp LI
£ B New ; Action name: | Copy source file
- & Object action
“ ) Member action Commenk: | Copy source file with data
Command: iNormaI command ;I

CRTDUPOB] OBJ(&N) FROMLIB(EL) OBITYPE(&T) NEW - |

< I _'_r'l

Insert variable. ., | Edit... | Browse. ., I

Prompt... |

[ Prompt first ' ¥ Show action
I~ single selection anly [ Tnvoke ance

Resource types for which this action will appear
Defined Types Selected Types
FILE_SRC

FILE_SRC: *FILE:PF*-SRC

Create I Revert(1) I

Close |

Note: Clicking the Insert variable push button displays a list of valid
replacement variables with the explanation of what they do.

This user action is only valid for Source physical files. You need to specify this
restriction so this user action will only show in pop-up menus when you
right-click on a source physical file.

Specifying a restriction on a user action

To specify this restriction:
1. Under the Defined Types list box, click FILE_SRC.
2. Click Add beside the Defined Types list box.

FILE_SRC is now one of the selected types. Actually since you only selected
this one it is the only one.

3. Click Create then Close.
Now, only when you right-click on a source file, will this user action appear on

the pop-up menu. For any other object type it will not appear. Back in the
workbench and the Remote System view, give it a try.
Note: Remember to close the payroll source member if you opened it earlier.

Trying the user action

To try your user action:
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1. Locate your filter My source files.

#ravroLLG.RPGLE 52 O

L5 Remote Systems xw GoTo 3
& o
& & < | Refresh - Clumn1 .
i, RSELABES, *ib test Expnd + | Beeee L .

Fxixxkihhkhik

[+ -l RSELABE7. *ib.test
i}, RSESERVER.*ib.prod
-l RSEWULKAN *ib.test | [ | Rename...
] ﬂ% RSE100.*ib.prod e
w4, RSE1000.Mib.prod | i oY
& il RSE10000.*ib.prod | [ Paste
W RSES00D.Mb.prod 1, Move,.,
-, YARLABXX, *lib.prod

Gollepse

F* PROGRP.Mj
F* DEGCRIP'
F*

FrE*xhthtttr
F* INDICAT!
F* 50 - No

w Jfl, VARLABOO.Mib.prod | ¥ Delete... F* 60 - Ge:
=il YARLABLD, *ib,test ) BE B = B
-, ¥ARLAB11.*ib.test B Show n Table F* KC - Em
& il VARLABLZ. ¥ib.test Gachie File Destriptiors F* KD - Re-
) -%.; VARLAB13.Mib.test ) Find String... F* KE - Re
Wil YARLABL4.¥ib.test Change(8)... F* EF - Re-
# [y VARLABLS. b test pE e R

il VARPGSETUP.*lib.proc
=) % My source Flles
® 2y coMPARE. *file.pf-src

La:

User Actions

1 ) QCBLLESRC *file. pf-sr
g ; Add Toiseries Project... 1\ work with User Actions. .
1 Ely QCLSRC, *File.pf-src Maks firalsble OFFlies &
[+ =) QCMDSRC, *file. pf-sre 2] F* ACDESR -
E il g Properties(K) i} Fhakhhhhhhk:
||| poooz21 F* This pr

2. Expand the filter My source files, if it is not already expanded.
3. Right-click the QRPGLESRC file.
4. Click User Actions > Copy source file on the pop-up menu.

The file gets duplicated and the list gets refreshed. Your new source file will
show in the list. You can check the messages of the CL commands you are
running in the RSE Communications server job by looking at the iSeries
Commands log in the right hand side bottom pane of the workbench.

B iSeries Commands Log % SGEI O] Search] e =0

s400a I

NEWOBJ(QIUNKSRC) DATA(*YES) ]
Object QIUNKSRC in RSELABRK type *FILE created.

1 objects duplicated.

Cause ... .. : Al the objects with supported object types specified on
the Create Duplicate Object (CRTDUPOE]) command were duplicated.
See low level messages bo determing if any objects were not duplicated,

-

Command !I\Inrmal :j ' :J

5. To delete the source file QIJUNKSRC that you just created, right-click
QJUNKSRC.

6. Click Delete on the pop-up menu.
The Delete Confirmation dialog opens.
7. Click Delete.

You have created a user action that copies a source file with data to a new source
file, specified user action parameters, specified restrictions on the user action and
tried the user action and you are ready to begin [‘Exercise 6.2: Creating a library]|

[filter” on page 108
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Exercise 6.5: Running commands from the Remote System Explorer

Before iou begin, you must complete [“Exercise 6.4: Creating a user action” on|

The Command entry is part of the Remote Systems view.

To run a command:

1.

2.
3.

Check if you have an iSeries Table View tab in the bottom right pane where
your command log appeared in the previous exercise.

If you have it, click on it.

If you don’t have it:

a. In the Remote Systems view, right-click My source files filter.
b. Click Show in table on the pop-up menu.

As you have seen already you can now run commands on the iSeries server
that the table is connected to. You can enter commands in the Commands field
beneath the iSeries Table view, and view messages in the Messages field. You
can enter a command and click either Prompt to specify parameters and then
Run, or just click Run. When you run a command, the Messages field is
populated with the messages from the command. When you select a message,
the Details button is enabled. When you click this button, the message and its
help is displayed.

Type an iSeries command, for example ?ADDLIBLE.

2.3 iSeries Commands Log | Remate Searchl e o my =0
P Tles (8 Objects)
_Name [ Type | attribute [ Text | status |«
Ey compare *FILE PF-SRC ok
EyqcsLLesre HFILE PF-SRC oK
Ehoasre *FILE PF-SRC OK
Eyocmpsre *FILE PF-SRC oK _I;l
4] | ’
w
g —
Command [Normal K -a00usiE Y =] prompt... | Run
Messages | _:J Details,,, | Show Log, . |

The question mark is there to display a prompt screen.

Instead of specifying a question mark you could use the Prompt push button.
Click Run.

The Command Prompt window for the ADDLIBLE command opens.

In the Library field, type RSELABOO and click OK.
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@i add Library List Entry {ADDLIBLE) 5]

Library: 1 R

Library list position:
List position: I *FIRST - I
Reference library: | Name
7 adyanced ™ AllParameters ™ Keywords
ADDLIBLE LIB{RSELABOO} ;I

=
-m- Restore defaults | Cancel I

That will add this library to the library list of your Remote System Explorer job
on the iSeries server.

Note: You may need to add a different library if the library RSELABOO does
not exist on your iSeries system.

The messages field will confirm the successful completion of this command. To
get to the command history, similar to F9 on the 5250 screen, select the
appropriate value from the Command list (down arrow beside the Messages

field.
";\ EEENE T 8 [Series Commands Log | Remate Searchl
Filter My source files' (8 Objects)
hame [ Type | Attribute | Text
Eh compare *FILE PF-SRC
EhacaLLesre *FILE PF-SRC
Ehqcisrc *FILE PF-SRC
Eyocmosre *FILE PF-SRC
4
s 8
Command |Narmd :_I I
Messagedyibrary RSELABOD added to fbrary s =] oetais... | roion. |

You could also use the iSeries Commands subsystem in the Remote Systems
view underneath the iSeries Objects subsystem and run predefined commands
or define your own commands.

You have run an OS/400 command from the iSeries Table view.

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the
practice tasks detailed in More practice.

Quiz
1. The Remote System Explorer is replacing what ADTS tool:
a. Page Designer
b. CODE Designer
c. Screen Design Aid
d. Program Development Manager

2. filters list a set of libraries from your iSeries system in the Remote
Systems view.
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10.

11.
12.

a. Object
b. Member
c. Library
d. Job

Filters allow you to easily organize elements within your system. You use the
filter function to list iSeries native file system objects (such as libraries, objects,
or members). (T, F)

Expanding Work with Libraries corresponds to the command.
a. WRKOBJPDM

b. WRKLIBPDM

c. WRKMEMPDM

d. All of the above

You can create filters for all connections or for a specific connection. (T, F)

You give your filters a specific name because the Remote System Explorer
saves them for future use, unlike PDM, which does not save filters. (T, F)

filters list a set of objects from your iSeries host in the Remote
Systems view.

Job

IFS

Object

Member

e. Library

If you end up with too many filters, you can create filter pools. (T F)

Filters can be specified for non iSeries servers and your local system. (T, F)

User actions can be defined for:

a. iSeries libraries

b. iSeries objects

c. iSeries members

d. iSeries jobs

e. files and folders in any remote UNIX, Windows, Linux, Local or IFS
system

f. All of the above

You can specify a restriction on a user action. (T, F)

You can run OS/400 commands from the:

a. iSeries Table View

b. iSeries Commands Log

c. Tasks view

d

e

f.

oo o

iSeries Error List
. aand b
All of the above

More practice

Given your own libraries on your iSeries system, create a member filter and a job
filter. Then move libraries up, down and within your library list. Finally create a
filter pool. Use the Development Studio Client for iSeries online help to assist you
in these tasks.
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Recap

You have completed [Chapter 6, “Module 6: Exploring Remote System Explorer,”|
You have learned how to:

Know the features of Remote System Explorer
Create a filter to show specific iSeries libraries
Change the filter to add more iSeries libraries

Create a filter to show all the source files in a library
Access members to edit from your filter

Create a user action that copies a source file with data to a new source file in the
same library

Specify user action parameters

Specify a restriction on a user action

Try the user action

Run an OS/400 command from the iSeries Table view

Now that you know how to create filters and actions to manage your iSeries
objects you can learn how to visually design screens. Continue with |[Chapter 7,

[“Module 7. Designing screens,” on page 125
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Chapter 7. Module 7. Designing screens

This module teaches you about the various aspects of the CODE Designer while
modifying a display file to add a screen. You will step through each part of the
CODE Designer tool interface and update some DDS as well. In the workbench, in
the Remote System Explorer perspective you will use the connection that you used
in the module before.

In this module, you will:

Open a DDS member for edit with CODE Designer
Show file-level keywords and record keywords

View the details of records, record-level keywords and field-level keywords
View the design of the payroll application main menu
Create a group from an existing record format

Create a new group and add a subfile record and a subfile control record
Add columns to the subfile record

Add fields to the subfile control record

Copy existing fields

Set indicators to handle field errors

View and update record and field properties

View keywords and the properties of a keyword
Insert a keyword

View help for a keyword

Check there are no semantic errors in the DDS source
View help for an error

Launch the editor in read mode from the error list
Launch the editor in write mode to fix the error

Find a keyword in the source

Save source changes

Compile your source changes

Close the Designer

Exercises

The exercises within this module must be completed in order:

“Exercise 7.1: Opening a DDS member in the Remote Systems view” on page|
126

[Exercise 7.2: Viewing the DDS tree” on page 127|

[“Exercise 7.3: Selecting the DDS object” on page 128|

[“Exercise 7.4: Designing the DDS screen” on page 129|

[“Exercise 7.5: Creating groups from existing records” on page 130|
[“Exercise 7.6: Creating new screens” on page 132|

[Exercise 7.7: Adding fields to the subfile record” on page 134
[Exercise 7.8: Switching between multiple records” on page 137
[“Exercise 7.9: Adding field error handling” on page 139
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« [“Exercise 7.10: Accessing field properties” on page 141|

+ [“Exercise 7.11: Adding new keywords” on page 143]

« [“Exercise 7.12: Verifying the source changes” on page 145|

« [“Exercise 7.13: Switching between designing and editing the screen” on page 147|
« [“Exercise 7.14: Compiling your source changes and closing the Designer” on|

page 148|

Time required

This module will take approximately 30 minutes to complete.

Exercise 7.1: Opening a DDS member in the Remote Systems view

126

Using an editor to create and maintain DDS source for your display, printer and
physical 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 CODE Designer
does for you.

CODE Designer helps 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
all the features and power of the language.

Note: Make sure MSTDSP is closed from the previous LPEX Editor exercises.

To open a DDS file member from the Remote Systems view:
1. Expand the Library List filter if it is not already expanded.
2. Expand the QDDSSRC file in library RSELABXX.

! Taam| ='m
W (5] EWFEVENT *file.pf-dta 4]
[+1-5H MSTDSP, *file. dspf
[ 6] MSTDSP2, *file dspf
®- 5] PRIMST *file.pf-dta
i E QCBLLESRC.*file.pf-stc
-5 QCLSRC *file pf-src
i+ E) QCMDSRC *file, pf-src
=153 QDDSSRC. *file.pf-src

oIy EMEMSID

[+

&1 E RPGFILE. *file.pf- | =]

3. Right-click the MSTDSP member.
4. Click Open with > CODE Designer on the pop-up menu.

The member MSTDSP will be downloaded to the workstation and loaded into
CODE Designer. CODE Designer is a separate tool not integrated into the
workbench.
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You have opened the DDS source member MSTDSP in the Remote Systems view
using CODE Designer and you are ready to begin [‘Exercise 7.2: Viewing the DDS
iree 7

Exercise 7.2: Viewing the DDS tree

Before you begin, you must complete [“Exercise 7.1: Opening a DDS member in the]
[Remote Systems view” on page 126

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 its file,
record, field, and keyword hierarchy. It is a familiar 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, everything will be explained to you.

The DDS Tree shows groups of records, which represent the screens or reports you
are designing, as peers of the file in the tree hierarchy.

In this view, you can create groups, and copy or move keys, keywords, fields, and
records. If any DDS object contains an error, the icon representing it displays a red
X.

To show file-level keywords and the record SELECT in the DDS tree:
1. Expand the <Servername>RSELABXX/QDDSSRC(MSTDSP) folder.

2. Expand the File Keywords folder.

3. Expand the SELECT record.

4. Expand the Record Keywords folder.
5. Expand the EMESS field.

004 =RSEL
[=1-fom File Keywards
e PRINT
T TNDARA
e CAD3
L e CAD4
-4 SELECT
- =)@ Record Keywords
i -G BLINK
: S ALARM
. - A 'PRGOT
. @A TimeR...System’
- @@ roatE
. #- A 'Mainte,, ection’
(B rTvE
- #-A Enter ...intain'
. [ EMPAPL
- #-A Employ.. enance’
L[ PRIAPL
- ®B-A Projec...enance’
- RSMAPL
- A 'Reason...enance’
B EMESS
i -...Ga¢ DSPATR
. @A F3-End of Job'
4% EMPSEL
-4 EMPMNT
G143 PRISEL
43 PRIMNT
#1484 RSNSEL
(-4 RSNMNT
-3 maTN_MENU
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The DDS tree now shows you a summary of the file-level keywords and of the
record SELECT.

You have seen the file-level keywords and the record SELECT in the DDS tree and
you are ready to begin [‘Exercise 7.3: Selecting the DDS object.”|

Exercise 7.3: Selecting the DDS object

Before you begin, you must complete [‘Exercise 7.2: Viewing the DDS tree” on page
-127.

In the upper right-hand side of the Designer is the Workbook with several different
tabbed pages. The Workbook is the area of the CODE Designer where you design
display files, printer or physical files. You can view this notebook on the top
right-hand side of the CODE Designer window. The top page is called Details and
it provides a detailed view of the DDS objects selected by the DDS Tree. You can
view this page in either details mode or list mode by clicking View > List from the
CODE Designer menu.

In the Details page columns display information about the selected DDS object.
You can use this page to display for example, details of all the fields in the record
SELECT or keywords and conditions of a field or record.

The Listing page is a listing of the source statements generated by the Program
Verifier.

In the bottom right-hand side of the Designer is the Utility notebook. This
notebook contains several pages: Selected DDS, Web Settings, Comments and Error
List. The Selected DDS page in the notebook shows the actual DDS source for the
currently selected item.

Note: The Web Settings page allows you to specify attributes that are used by the
WebFacing tool.

To work with the DDS record SELECT:
1. In the DDS tree click the SELECT record.

The Details page lists all the fields in the record SELECT and summarizes some
of their properties. The Selected DDS page shows the DDS for the SELECT

record.

Detalls | MaIN_MENU | Source | Listing|
Record SELECT fields

Field | Pasiti.. | Len.. | Type | Shift | Usa... | Sample -
A PRGO 25 5 Text const... PRGO
A Time B.. System’ 2,30 21 Teut const.. Time Reporting Syste
[@DaTE 2,70 B Date const.. MMDDAYY
A Mainte.. ection’ 33 A Text const.. Maintenance Selectic
@"TIME 37 6 Time const... HH:MM:55
A Enter .intair 614 54 Text const... Enter an ¥ beside the
[ EMPAFL 3,25 1 Alphanumenc A - Alphanum...  Both B
A Employ.. enance’ 9,28 27 Text const.. Employee Master Mai
[ PRJAPL 10,25 1 Alphanumerc A - Alphanum.. Both B
A Frojec._enance' 10,28 26 Text const., Project Master Mainte
Iﬂ RSMNAPL 1,28 1 Alphanumeric & - Alphanum... | Both B . !

2. In the DDS tree click Record keywords immediately below SELECT.
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The Details page shows the current record-level keywords. The Selected DDS
page still shows the DDS for the SELECT record.

Detalls | MaIN_MENU | Source | Listing|
Record SELECT keywords

Kewword | Conditioni... | |
S~ BLINK
S~alARM 6D

Selected DDS |Cleale kepwords | Wieb Seltings | Comments | Error st |

o]

A® B89-03-02 12:07:25 DouG REL- =
A% THE SELECT FORMAT ALLOWS SELECTION OF
A» MASTER FILE THE OPERATOR WANTS TO MAIL
A R SELECT

A BL]
A& 60 ALZ
A 2 5'FF
A

2 30'Tig
a| | )_I_I

3. In the DDS tree click the EMESS field.

The Details page shows its field-level keywords. The Selected DDS page now
shows the DDS for the EMESS field.

Selected DDS | Create keywords | Web Settings | Comments | Ermor list |

o]

A EMESS 504 O 21 16 =
A 60 DSPATR(HI)

-
1 ¥

Even this relatively small and simple DDS source member demonstrates how
much easier it is to 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 in
a WYSIWYG fashion, completely independent of the DDS required to make
things appear the way they do. You need the Design Page.

You have seen the details of the record SELECT, the record-level keywords and the
field-level keywords and you are ready to begin [“Exercise 7.4: Designing the DDS|

Exercise 7.4: Designhing the DDS screen
Before iou begin, you must complete [“Exercise 7.3: Selecting the DDS object” on|

You will spend most of your time creating, updating, and designing your DDS
screens and reports in the Design page. The Design pages allow you to design
your screens or reports visually using an intuitive graphical user interface. The
Design page shows the DDS source as it would appear on either a screen (for
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display files) or a printed page (for printer files). It allows you to design your
application’s screens or reports by laying out records and fields in a graphical user
interface.

On the Design page, you can easily create, edit, resize, and move DDS objects
graphically. You can create new records, fields, and constants directly on the
Design page by using the palette push buttons to the left of the Design area or
from the pop-up menus. The toolbar above the Design area allows quick access to
many of the editing features as well as information about the currently selected
object.

1. Click the MAIN-MENU tab in the workbook.
DetailsSwroe] Lislingl
(&) Eserec M ERE

441 lanore all indicators

)

calion you want 10 naintain

E

In order to understand where MAIN_MENU came from, you need to understand
the concept of a group. A group is simply a collection of one or more DDS records
that represent how a screen or report would be assembled at runtime. It allows
you at development time to work with screens or reports as they would appear
when they get assembled by your programs at runtime. To work with groups in
CODE Designer you need to tell CODE Designer which record formats make up a
screen. In this case this has been done for the screen you see in the Design page. A
group MAIN_MENU has been created for you and CODE Designer has saved this
information in the DDS source in comment lines. Any groups that you create are
persisted as comment lines in the DDS so you can re-use these groups in
subsequent CODE Designer sessions.

The groups you create will appear in the tree view as well as in the workbook as a
Design page tab for each group defined, to allow quick access to each group of
records.

You have seen the concept of a group, specifically the MAIN MENU group and
you are ready to begin [“Exercise 7.5: Creating groups from existing records.”|

Exercise 7.5: Creating groups from existing records

130

Before iou begin, you must complete [“Exercise 7.4: Designing the DDS screen” on|

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 you will create a
group for the next screen, where the user selects which employee in the payroll
database to maintain. The screen is made up of the record format EMPSEL.
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To create a new group:
1. Scroll to the bottom of the DDS tree and expand the MAIN_MENU group.
The SELECT record appears as the only record in this group.

£ B8 MAIN_MENU

g ¥-c.ccT

2. Right-click the MAIN-MENU group.
3. Click Insert group on the pop-up menu.

A Group Properties notebook opens and a blank Design page for the group
SCREENL1 also opens.

Details | mn_mew-me| Listing |

(]

i e 1 i

The Properties notebook lets you view and update the properties of the
currently selected DDS object. You can open this notebook from any view,
pop-up menu, or menu of the CODE Designer. The Properties notebook is
modeless. When you change an object’s properties, the selected object changes
immediately.

4. In the Group Properties notebook, select the EMPSEL record from the Available
list and click the >_>| button.

For simplicity this is the only record you will add for now. The Design page
now shows you what the record EMPSEL looks like.

[ [femeseL EERD
Igmm all indkcalors

5. In the group field, type EMPL_SELCT over SCREEN1 to rename the group.
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g Group properties _‘?_l_}s]

Basics I Styles ]

Group IEMF‘L_SE LCT

Avallable gy, Selected
SELECT EMPSE
EMPMNT ‘*'\—J’,
PRJSEL
PRIMNT
RSNSEL
ASMNMNT

!

6. Close the Group properties notebook. Click the X in the top right corner of the
Group properties notebook.

You have finished creating a group. You could now work in the Design page
with the record formats contained in this group. Instead you’ll create a new
record format.

It appears that this is one of those unusable applications where you have to
know the employee number ahead of time instead of being able to browse
what is in the database. What we really need is a subfile. But aren’t those
difficult to code, you ask? Not with CODE Designer.

You have inserted a hew group using the existing record EMPSEL and you are
ready to begin [‘Exercise 7.6: Creating new screens.”]

Exercise 7.6: Creating new screens

Before you begin, you must complete [‘Exercise 7.5: Creating groups from existing|
[records” on page 130/

To create a new record screen on the Design page you need to create a group that
will create an empty page you can work with.

To create a new group:
1. Right-click the new EMPL_SELCT group in the DDS tree.
2. Click Insert group on the pop-up menu.

A Group properties notebook appears and a blank Design page for the group
SCREENL1 also appears.
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LSS A | A p— R, . RS || [ W || UM - s (. SRy |

Available

SELECT
EMPMNT
PRJSEL 5 |
PRJMNT
RSNSEL

B RSNMNT Ll

o =

| A
L
3. Rename the 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 palette
because there is no record in which to create fields. The only two buttons
available are Create standard record and Create subfile record. If you leave
the mouse over a button for a second or two, flyover help will appear
describing the indicated button.

&

344 lanore all indicatars

5. Click the Create subfile record button and then click in the dark gray area.
A subfile and a subfile control record pair are created.
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Details| MAIN_MENU | EMP_SELCT EMPL_UST | Source | Listing |
&) & recorot & <]=] EE =
]Z’Igr.me. all mdicators ;I m

B e

You have created a new record screen and you are ready to begin m
[Adding fields to the subfile record.”]|

Exercise 7.7: Adding fields to the subfile record

Before you begin, you must complete [‘Exercise 7.6: Creating new screens” on page|
132.

Now you add some columns to the subfile using the Design page. The subfile
should be positioned on row eight. You use the cursor to specify the location of the
part you want to put on the screen, in this case your subfile.

To add fields on the subfile:

1. Click the Create named field button 2! and then click somewhere on row 8.

Six fields appear in a vertical column. This is because the subfile you created,
currently specified a SFLPAGE (visible list size) of six.

2. Click the top 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 move it.

3. Move the cursor over to the right edge of the field. It turns into a
double-headed arrow. 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 the
field. When the size is 3, let go of the mouse button.
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The toolbar at the top of the Design page is a very convenient place to monitor
and manipulate the currently selected parts.

4. Rename the record from RECORD1 to EMPLSTSFL and the field from FIELD1 to
OPCODE by typing over the text in each list.

Dlgmreall indicatars bR ~ | 0 E =g ] Bl

5. Click the Color palette B button and select pink to change the color of the
field.

6. Click the |Z] button to change the usage of the field to input.

m

Now you will create an additional column in the subfile.
Creating an additional column

To create an additional column:
1. Position the cursor at row 8, column 9.

Note: The bottom right of the CODE Designer window shows the current

cursor positionl 83 4.

If you can’t see the field with the cursor position on your screen, click the
Maximize button in the top right corner of the screen. You can use the cursor
keys or the mouse to move the cursor.

2. If you are creating a long field with an exact length, the SDA syntax can be
easier. Type:

+0(30)

and then press the back arrow (not Backspace!) to select the text you created.
Notice from the Selected DDS page that you have created a text constant
containing +0(30).

3. Click 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.

JEMPLSTSFL  x|la5] 4|r '

Ilgnue all indicators

4. Rename the new field to ENAME using the toolbar. This will show the name of
the employee.
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Details' MAIN_MENU] EMP_SELCT EMPL_LIST Sourcel Listing]
[ [Efeveis se [ﬁ

M’ Ignore all indicators
r

5. Position the cursor to 8, 41.
6. Now you will add a field for the employee’s salary. Type

$666,666.66

and then press the back arrow.

Now wouldn’t it be better 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?

Press F11 to convert this field 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!

. QEMF'LSTSFL

Yl larore allindicators

-EelecleaDDgi ‘Web Settings.] Eurrments.l Ermor Iisl]

| EA SALARY 8Y 20 8 41EDTCDE(1 SE S

8. Rename the field to SALARY and change its color to yellow, using the toolbar.
9. The subfile seems compacted to the left. It would be better to space it out

evenly. Just select a field and click the space horizontally i putton on the far
right side of the toolbar. The other alignment buttons will align fields, left,
right, center and top.

[ [EemeLsTsrL J[s..|4|»| =€ e = [z]o]e] (=1
@lgmreallhdimtors ﬁ| 2 E b2 5 i

= B
y
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Just below the palette on the left there are three spin buttons. The top one,
Subfile size, specifies the total number of entries in the list that will be filled
in by the application. The second one, Subfile page size, is how many entries
appear on the screen.

10. In the Subfile size field, type 300.
11. In the Subfile page size field, type 9.
12. Click in the Design page.

Detais | MAIN_MENU | EMPL_SELCT EMPL_LIST | Source | Listing |

@@EMHSHFL ﬁl‘:il ‘I '“ d T . ‘ - .; =

%I Igriore all indicators

The Design page is updated accordingly.

You have added some columns to the new subfile record screen and now you are
ready to begin [“Exercise 7.8: Switching between multiple records.”]|

Exercise 7.8: Switching between multiple records

Before you begin, you must complete [‘Exercise 7.7: Adding fields to the subfile]
[record” on page 134/

Now let’s fix up the Subfile control record. The group you created contains 2
records. You can verify this by looking at the record list in the toolbar:

EMPLSTSFL

RECORDICTL

1. Change the current record by selecting RECORDI1CTL from the record list or
click next record ®| or press Alt+End.

The fields in 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.
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2. Rename the record to EMPLSTCTL using the toolbar. Let’s provide a ’Position to’
entry in the subfile control header.

3. Position the cursor at 4, 9 and type:
Position to:

Detals | Ml EMP_SELCT EMPL_LIST | Source | Listing |

@ @evrstet ) SIS <] B
Igrlum al indcators :] » i -

-

Now you need an employee name field.

You could create a named field with the right characteristics like you did in the
subfile, or you could create a source reference using the Create source reference

field 2] button in the palette, or you could reference the original database field
using either the Create database reference field button or the & Create

database reference field(s) by selection &3 button. But there is an even simpler
way. Use copy and paste!

Copying the employee name field

To copy the employee name field:
1. In the DDS tree expand the EMPMNT record.
2. Click the ENAME field and press Ctrl+C.
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El =] <ROS4004 =R SELABX»/QDDSSRC(MSTDSP
[+ 9= File Keywords
-4 SELECT
EEEL BSO-
eymrds
#-A 'PrRGOL
@A 'Time R...Systen’
- [@3 *oate
(B} *TIME
#-A 'Employ. . enance’
#-A 'Number'
B EmPNO

= (L EIE

vi-A 'Normal... hours'

A 'Time R, .istory’
#-A 'Curren... Prior'

A 'Menth... Year
vi- A 'Project Related

[+ [#] [ ][] [ [#FFH]
i
m
£
el
(5]

(The pop-up menu or Edit menu shows the Copy menu item as well).
3. Position the cursor to 4, 23 and press Ctrl+V. Now that was easy!
4. Click the field and change the name from ENAME to POS_TO.

Details | MAIN_MENU | EMP_SELCT EMWﬂ Listing |
@L’é‘!EMPLSTUL = o (<] % & [z]o]s] (=]
- =1 [ B e P | T
4 +

--------- EEST TP [ e ey P e e e [ ]

You have fixed up the subfile records to add an employee name field with a
position to entry opposite this field and you are ready to begin
[Adding field error handling.”|

Exercise 7.9: Adding field error handling

Before you begin, you must complete [‘Exercise 7.8: Switching between multiple|
[records” on page 137/

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 set on indicator 60.
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In this case the field should turn red, reverse image and position the cursor to it.
Now wouldn’t it be better if you had something easier to remember than some
arbitrary number from 1 to 99.

To set indicators:

1. Click the Change named indicator sets “| button on the Design page toolbar
(or press F7.)
The Named indicator sets window opens.

2. In the Settings name field, type: Not Found.

3. Click Create.

X
Indicators

70 20T amE Aa T s 60T 70T 80 I 80
= G A S B e s B = 81 a8t
=020 2T 22 132 42T 52T G T2 B2 T a2
mlieeh i e Elech bl ekl mie =h miie miEh mhivch mliaeh miic)
I O LA 24T 34T 44T s T B4 T 74T 84 T Ead
mhieEl L e El s ] e e e ]
= 05T s 26 38 E 46T 55 1 65 'T6 T Be T a5
ol minid mhe mland ml s mia mlle s ol miers
[T BT 16 28 38 C 48[ G876 78 [T BaiT &8
[C 03[ 19 29 39 48 64 69 78 6aF &g

=

Checked indicators are: & [

Settingsnamé INotFound ) Create |

Hename

aoply | Cancel| Hep |

4. Select the check box next to 60 and click OK.

The Not found indicator set is now in effect. The Design area is shown as if
indicator 60 was on and all other indicators were off. The Design page toolbar
shows the current indicator set in the Select named indicator set list on the
bottom left.

‘,_gEMPLSTCTL ;]|E‘—;‘;;'|q|p||ms_ﬂ3 RE
7 ez o ASE]
5. Now select the POS_TO field.

6. On the toolbar, select the color red and the display attributes reverse image
and position cursor. (The set of toolbar buttons representing the current
display attributes is found just below the color button).

The toolbar should look as follows:

B0 & (Do)s) (8]
SIS B bl LS

7. Examine the DDS generated in the Selected DDS page.
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Selected DDS |Web Settings | Comments | Erorlist |

& POS_TO R B 4 23
A 60 COLOR(RED)
& REFFLD ( RCEMF/ENAME *LIBL-El
A 90 DSPATR(FR)
A& B0 DSPATR(RI)
& 60 DSPATR(PC)

4]

Notice that all the new keywords were created with a condition of 60. (The
DSPATR(PR) was pasted with the field originally).

8. Now let’s try it out! From the Select named indicator sets list, select All
indicators are off.

FEEEEEEEEEREEEEBEEEEREEBEBEER

Wow! This really works!
9. From the Select named indicator sets list, select Not found.
The field appears red and reverse imaged.

You have added error handling to the position to employee name field and you are
ready to begin [“Exercise 7.10: Accessing field properties.”]|

Exercise 7.10: Accessing field properties

Before you begin, you must complete [‘Exercise 7.9: Adding field error handling”]
on page 139.

Second to the direct manipulation and the toolbar on the Design page, the easiest
and quickest ways of getting access to the properties of a field, record, or entire file
is the Properties notebook.

The Properties notebook lets you view and update the properties of the currently
selected DDS object. You can open this notebook from any view, pop-up menu, or
menu of the CODE Designer.

The Properties notebook is modeless. When you change an object’s properties, the
selected object changes immediately.

You can get to a Properties notebook from the Selected menu, by pressing F4, or
double-click on anything in the DDS tree or the Details page or Design page.

To open the Properties notebook:
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1. In the DDS tree, click the record SELECT and press F4 to see the Record
properties.

ord properties
| Ca/CF | Styles |

Record |SELE CT

21

Type |Standard

Modified |EB?291'92
Number of fields [T4 ™ Ina window

Description |

As you select different items, the Properties notebook will continuously update
itself to show you the properties of the selected item.

2. Click the *DATE field in the SELECT record. (You may have to move the
Properties notebook out of the way.) This field has a different set of pages
describing its properties.

. 2 o File Keywords
i S PRINT
S INDARS
Lo A3
e CHD4
| -4 SELECT
=] o= Record Keyword:
T BLINK
T BLARM

#-A 'Time R...System
@

+ 'Malrte. , .ection’
R *TIME

3. Change the year from 2 to 4 digits. Select the Length of year check box.
4. Select 4 digits from the list.

g Field properties

Basics | Attibutes | Color | Editing | 1ndicatul§|

[~ Source of date
v Length of year [Z8TaTS

Sample
|HMJDDN‘M’

 Position
Size Row  Column

2axg0 [ 254 [ 70
ot R | B

Description |

l

Notice how the sample is updated on the Properties notebook.
5. To test the Design page, click the MAIN_MENU tab in the workbook and look
at the upper right corner of the screen. The year now has 4 digits.

6. Click the EMPAPL field in the SELECT record. On the Field properties
notebook click the Basics tab.
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On this page you can change the field’s name, usage, length, type, and screen
position. The other pages give you quick access to other properties of this field.

Eﬂéﬁfﬁ‘r‘&;ﬂ Alttbutas] Colar ] Indcalms] Stylasl

Field :

[EMPAPL ;| A

Uzage Shift

z]olBlH|rM] [a-Apharmeic =
Length Position
Total Dec See  Row  Column

[ H B 2000 [ H[ 5
[ Continued [CT_TE_% = | |

Wwidth

Description |

|

You have seen the record properties for the record SELECT and changed the length

of year to 4 digits and you are ready to begin [‘Exercise 7.11: Adding new|

Exercise 7.11: Adding new keywords

Before you begin, you must complete [“Exercise 7.10: Accessing field properties” on|
iae 141.

CODE Designer helps you manage the visual aspects of your displays and reports.
But you also need to access the full power of DDS. You need to access keywords.

To add keywords:
1. Click the EMPAPL field in the DDS tree.
2. Press F5 or right-click and click Insert keywords on the pop-up menu.

=l (] <ROS400A>RSELABXX/QDDSSRC(MSTDSP 4 ||| Details |M£
&=
G seLec
] ‘o Record Keywords Kepword
- F-A PREOL
- B A 'TimeR...System'
=@ *oaTE
B A Mainte...ection'
@ rTivE
- ptain’
i @ mpl Insert Field »
- PRIAP ecfication  Al+H
: A Froie(R0
i -] RSNAF
. A Reasa Ut Chri+X
. @ EMESS  Copy Ctrl+C

You see the Details page for the EMPAPL field and the Create keywords tab is
added to 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 it is in. It is very powerful to
know exactly what your options are. This information cannot be quickly
ascertained from the Reference manual.

Chapter 7. Module 7. Designing screens 143



Selected DS Create keywords | web Setiings | Comments | Erorlist |

Insert Subset IAI _:I
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3. With the EMPAPL Properties notebook at the Basics page, click the numeric

field E button to change the field to numeric type.

g Field properties

{Basics | attibutes | Color | Indicators | Styles |

Field

[ErMPAPL

21

TloIBIALRIM] [+ e

Paosition
Sigze Aow  Column

2080 [ 9| =
2?_-:4132] EI E

Length

Total Dec

] ]E] I:IE

[~ Contirued [CNTFLD)

Width ]
Description |

l

Notice that the list of keywords in the Create keywords page has changed.

4. Click the éd button to change the field back to alphanumeric.
Notice that the list of keywords in the Create keywords page has changed

again.

5. Click the ALIAS keyword and press F1.

The DDS Reference help for the ALIAS keyword appears.

Tip: CODE Designer has lots of on-line help. Press F1 anywhere you want to
see help for an item, icon or notebook. You will see help relevant to what you
are currently trying to do. From the Help menu you have quick access to the
DDS Language Reference as well as several other useful sources of information.
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Qﬂemol:e System Explorer DDS Reference =

@ Classic iseries tools inforr,
© Remote System Explorer

ALIAS {Alternative Name) Keyword for Display Files

Use this field-level keyword to specify an alternative name for a

field. When the program is compiled, the alternative name is

brought into the program instead of the DDS field name. The high- —
level language compiler in use determines if the ALIAS name is !
used. Refer to the appropriate high-level language reference manual
for information about ALIAS support for that language.

The format of the keyword is:

ALIAS (alternative-name)

| | i

-] | =y Referto DDS Syntax Rules for ALIAS naming conwventions. _:l

6. Minimize the Help window.

7. In the Create keywords page, double-click the INDTXT keyword. (You may
have to scroll to the right to find it).

The keyword is created with default values which can be changed when you
want.

8. Double-click the INDTXT keyword again.
The keyword is created with the same default values creating a conflict.
_Keyword | Parame... | |
owEDTCDE 3

S NDTRT '
SwINDTKT '

9. Close the Keyword Properties dialog.

You have added the keyword ALIAS and seen the help on this keyword and you
are ready to begin [“Exercise 7.12: Verifying the source changes.”|

Exercise 7.12: Verifying the source changes

Before you begin, you must complete [“Exercise 7.11: Adding new keywords” on|
page 143.

You have just added a new record and some new fields to your DDS source.
Everything that the CODE Designer adds to your DDS source is certain to have the
correct syntax. Now you need to make sure that there are no semantic errors. You
just introduced one in the last exercise by creating two INDTXT keywords
describing the same indicator.

To verify your source:

1. Click Tools > Verify file (or click the verify M button on the main toolbar) on
the CODE Designer menu.

H <ROS400A >RSELABXX/QDDSSRC{MSTDSP) - CODE Designer

Fila Edit Wiew Insert Selected Tools Help

EEEEEE - EP B0 me)
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The DDS source is checked using the same verifier that the CODE Editor or
LPEX Editor uses. A message appears on the status line at the bottom of the
Designer stating that the verify process completed with errors.

In the DDS tree, there is a trail of red x’s leading to the problem.

EI@RUS%ODh>RSELAB><><J'QDDSSRC(MSTDSP'_I

; o=l File Keywards
£ ELECT
T o Record Keywords

#-A 'PRGOL

A 'Time R...System'
=1 *DATE

-4 'Mainte, .ection’

B *TIME

& 'Enter ...intain’

[+ A Ehploy,. enance'
- PRIAPL

The file icon has a red x, as does the SELECT record, the EMPAPL field and
finally the second INDTXT keyword.

Click the MAIN_MENU tab in the workbook.
The EMPAPL field is highlighted in red.
Click the Listing tab in the workbook.

This page 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.

If there are problems, they will show up in the Error list page in the Utility
notebook. It behaves exactly like the Error list in the CODE Editor or LPEX
Editor. Click the Error list tab.

Double-click the warning DDS7861 in the Error list. (Press F1 to see detailed
help on the message).

The Source page appears and the cursor is placed exactly where the error is in
the source. The Source page is a tokenized read-only view of the current state
of the DDS source. Read-only? Wouldn’t it be great if you could just clear the
error right here. There are some things that 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 modes at the push of a button. Well, let’s just do that.
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You have verified your DDS source and have identified an error in the source and
ou are ready to begin [“Exercise 7.13: Switching between designing and editing the]

Exercise 7.13: Switching between designing and editing the screen

Before you begin, you must complete [“Exercise 7.12: Verifying the source changes’]
on page 145.

To switch between the Design mode and the Edit mode:

1. Click the Edit DDS source button or click File > Edit DDS Source from the
Editor menu.
You now have access to the full power of the editor.

2. Explore the Edit and View menu items.

3. Press Ctrl-F to open the Find/Replace window.

4. In the Find field, type INDTXT and click Find.

Editor - Find and Replace _)_(_l
Find INDTXT =l
Replace with |
& Heplace this occurrence v Case sensitive
" Replace, then find pext [~ Pattern match
" Replace all occurrences v Wrap
e T,
m Replace Options... | Cancel | Help |

5. Press Ctrl-N to find the next occurrence.
6. Delete the second INDTXT line. Type D in the number column and press Enter.
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You have edited the source to fix the error by switching to the editor and you are
ready to begin [‘Exercise 7.14: Compiling your source changes and closing the

|Designer."|

Exercise 7.14: Compiling your source changes and closing the
Designer

Before you begin, you must complete [‘Exercise 7.13: Switching between designing|
[and editing the screen” on page 147)

Now you will compile the source on the iSeries just as you did in the Remote
Systems LPEX Editor and then close the Designer.

To compile your source:
1. Click File > Save from the Designer menu to save your source to the iSeries.
2. Click Tools > Compile from the Designer menu and then click No prompt (or

click the compile ﬂ button on the CODE Designer toolbar).

3. A message indicates when the compile is complete. Click OK in the Message
dialog. If you re-compile and run the payroll program, you will see the 4 digit
year change you made to the opening screen of the program.

To close the Designer:
1. Click File > Exit from the Designer menu.

Now you are ready to review your knowledge of this module by taking the quiz.
You can also apply what you have learned in this module by completing the
practice tasks detailed in More practice.

Quiz

1. There is a graphical design tool that let’s you design your screens and reports
visually and then generate the DDS source for you. This tool is hamed:
a. Page Designer
b. CODE Designer
c. Screen Design Aid
d. None of the above

2. Match the item with its correct description.

Utility notebook

Design page

Properties notebook

Group

Contains several different tabbed pages

For visually designing screens

A collection of one or more DDS records that make up a single screen or
report

d. Access properties of a field, record, or entire file
3. The Utility notebook contains:

a. Selected DDS page

b. Error List page

c. Web Settings page

oo wao0 o
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d. Comments page

e. All of the above
4. On the Design page, you can easily:
Create DDS objects
Edit DDS objects
Resize DDS objects
Move DDS objects
Create records
Create fields
Create constants
h. All of the above

5. Grouping records together allows you to work on one record while still seeing
the related records in the background. (T, F)

6. The Properties notebook is modeless. When you change an object’s properties,
the selected object changes immediately. (T, F)

7. The DDS source is checked using the same verifier that the LPEX Editor or
CODE Editor uses. (T, F)

8. You can switch between design mode and edit mode in CODE Designer. (T F)
9. You can compile source on the iSeries just as you do in the LPEX Editor. (T, F)

@ o o0 oy

More practice

Given your experience in using the CODE Designer from the Remote Systems
view, try creating a printer report. You can use the physical file specification
REFMST in member QDDSSRC in library RSELABXX. Take time to explore the
fields and information for this physical file. You may want to refer back to the
exercises in this module as you create your report. When you are familiar with the
file REFMST, you can create your printer file. Use the product online help to assist
you in this task.

Module recap

You have completed [Chapter 7, “Module 7. Designing screens,” on page 125] You
have learned how to:

* Open a DDS member for edit with CODE Designer

» Show file-level keywords and record-level keywords

* View the details of records, record-level keywords and field-level keywords
* View the design of the payroll application main menu

* Create a group from an existing record format

* Create a new group and add a subfile record and a subfile control record
* Add columns to the subfile record

* Add fields to the subfile control record

» Copy existing fields

» Set indicators to handle field errors

* View and update record and field properties

* View keywords and the properties of a keyword

* Insert a keyword

* View help for a keyword
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* Check there are no semantic errors in the DDS source
* View help for an error

* Launch the editor in read mode from the error list

* Launch the editor in write mode to fix the error

* Find a keyword in the source

» Save source changes

* Compile your source changes

* Close the Designer

You have learned about various aspects of the CODE Designer while modifying a
display file and now can learn more about the product and how it is packaged.
This is an optional module. Continue to [Chapter 8, “Module 8. Introducing the]
[product and Remote System Explorer (optional),” on page 151
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Chapter 8. Module 8. Introducing the product and Remote
System Explorer (optional)

This modules teaches you about IBM WebSphere Development Studio for iSeries
and its relationship to IBM WebSphere Development Studio Client for iSeries. You
learn which product makes up the host components and which product makes up
the workstation components. You recognize the iSeries application development
tools included with Development Studio Client for iSeries programmers. You then
are introduced to Remote System Explorer the launching point for iSeries
application development tools.

In this module, you will:

* Know the goals of the product

* Know the editions of the product

 ldentify the host tools and the client tools

» List and describe the iSeries application development tools

Exercises

The exercises within this module must be completed in order:
« [“Introducing Development Studio and Development Studio Client”|
« [“Introducing iSeries Application Development Tools” on page 152|

Time required

This module will take approximately 15 minutes to complete.

Introducing Development Studio and Development Studio Client

Development Studio Client is the ideal set of workstation development tools for
creating, testing, deploying and maintaining traditional and e-business applications
for your iSeries server. Development Studio Client is included with the
compiler-based server product, WebSphere Development Studio. The following
diagram illustrates the interaction between host and client tools:
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WebSphere Development Studio
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Remote "
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mr Projects for iSerles
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WebFacing (CODE and
foriQeries Tool VisualAge RPG)

Development Studio Client is designed to help you:

1. Develop and maintain iSeries applications using the Remote System Explorer.
2. Develop Web-enabled front-ends to iSeries business logic.

3. Create GUI front-ends to iSeries business logic.

Both Development Studio Client and Development Studio Client Advanced Edition
are built on the Rational Software Development Platform. This platform offers a
fresh look and feel for the Eclipse workbench, and helps make it easier for you to
build, integrate, and extend your applications. The Rational Software Development
Platform offers a tutorials gallery and a samples gallery, to help you get up and
running with the product as quickly as possible. The platform also offers user
roles, which you can select from bottom-right corner of the Welcome view, (and
from Window > Preferences > Workbench > Capabilities) that customize and
simplify the user interface according to your programming role. These are just
some of the new features provided in the Rational Software Development Platform.

The product comes in two editions for iSeries programmers. Both editions of the
product are packaged with an additional base Rational product:

» Development Studio Client is packaged with Rational Web Developer. Rational
Web Developer includes support for Web services, XML development tools, and
core support for Java and Web development tools.

» Development Studio Client Advanced Edition is packaged with Rational
Application Developer. This base product provides end-to-end support for the
creation and maintenance of J2EE applications and Web services. It also provides
extensive support for Enterprise JavaBeans™, EGL, and for Java messaging
services

You have reviewed the goals of the product and the product editions and you are
ready to begin [“Introducing iSeries Application Development Tools.”|

Introducing iSeries Application Development Tools

Before you begin, you must complete [“Introducing Development Studio and|
[Development Studio Client” on page 151
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Now, you know what the two flavors are of Development Studio Client and why
you would want to use each one. Next let’s look at those next generation iSeries
server application development tools. What are they and what do they do?

Remote System Explorer

You can manage your development tasks in the Remote System Explorer. This is an
enhanced and more flexible workstation version of Program Development Manager
(PDM). You can create and manage development projects on your iSeries system
from your Windows-based workstation with the Remote System Explorer and
iSeries projects. With these tools, you can connect to an iSeries remote host, view
iSeries libraries, files, and members. You can also launch the host compilers, the
workstation editor, a program verifier and various debuggers all from the Remote
System Explorer. This tool also supports other system types, such as UNIX(R),
Linux, and Windows.

LPEX Editor

Your program editing tasks are simplified with the Remote Systems LPEX Editor.
This is a powerful language-sensitive editor that you can 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 without errors on an iSeries system. 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.

Shells and commands in the Remote Commands view

You can use the Remote Commands view to run and interact with commands and
command shells on universal systems. A universal system includes Windows,
Linux, and UNIX system types. Specifically, you use the view to:

* Run commands in a command shell
» Display and interpret the output of a program
* Enter input to a program

» Display and manage different commands and shells from the same view.
Multiple commands can be run in a single shell (one command at a time per
shell), multiple shells may be run on a single system, and multiple systems may
be running shells.

Whenever a command shell is launched or a command is run from the Remote
System Explorer, the Remote Commands view displays the output and provides a
way to work with that output.

Program Verifier

One of the most powerful and unique features of the Remote System Explorer is
the Program Verifier. Before you compile your code on an iSeries system, you can
ensure that there are no errors by invoking the Program Verifier. The verifier
checks for semantic (compile) errors on your workstation so that you can
guarantee a clean compile on the iSeries. Think of the host cycles you’ll save. It is
especially handy when you are writing code but you are disconnected from an
iSeries system. You can do this because Remote System Explorer ported the parsing
and checking code from the iSeries host compilers to the workstation. The Error
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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.

iSeries Debugger

With the Integrated iSeries debugger you can debug an application that is running
on an iSeries system. It provides an interactive graphical interface that makes it
easy to debug and test your iSeries programs. It is fully integrated into the
workbench. You can also set breakpoints before running the debugger, by inserting
breakpoints directly in your source while editing. The Integrated iSeries debugger
client user interface also enables you to control program execution. For example,
you can run your program, set line, watch, and service entry point breakpoints,
step through program instructions, examine variables, and examine the call stack.
You can also debug multiple applications, which may be written in different
languages, from a single debug window. Each session you debug is listed
separately in the Debug view.

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 lets 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 all the features and power of the language. CODE
Designer is not fully integrated into the workbench, but you can launch it as a
separate tool from the workbench.

You have identified the host tools and the client tools as well as the iSeries
application development tools and now you are ready to review your knowledge
of this module by taking the quiz.

Quiz
1. WebSphere Development Studio for iSeries:
a. Includes all four host compilers

b. Includes all four host compilers and the workstation-based tools named
Development Studio Client

c. Includes only the workstation-based tools named Development Studio
Client

2. WebSphere Development Studio Client for iSeries includes:
a. Rational Web Developer
Cooperative development environment (CODE)
VisualAge® RPG
Java tools
Web tools
f. WebFacing tool
g. All of the above
3. WebSphere Development Studio Client for iSeries Advanced includes:

® oo o
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10.

11.

Rational Application Developer

Cooperative development environment (CODE)
VisualAge RPG

Java tools

Web Tools

f. WebFacing Tool

g. All of the above

Rational Application Developer includes support for:
Creation and maintenance of J2EE applications
Creation and maintenance of Web services
Enterprise Java Beans

Java Messaging Services

All of the above

Rational Web Developer includes support for:

Web services

XML development tools

Java tools

Web tools

All of the above

The editor can access source files on your workstation or on your iSeries
system directly. When a compilation or verify action results in errors, you can
jump from the compiler messages to an editor containing the source. The
editor opens with the cursor positioned at the offending source statements so
that you can correct them. (T, F)

You can debug your program running on the iSeries system from your
workstation using the Integrated iSeries Debugger. (T, F)

Before you compile your code on an iSeries system, you can ensure that there
are no errors by invoking the:

The Remote System Explorer

CODE Designer

The IBM WebFacing tool

The LPEX Editor

The Integrated iSeries Debugger

. Program Verifier

You can use the Remote Commands view to:

Run commands in a command shell

Display and interpret the output of a program
Enter input to a program

Display and manage different commands and shells from the same view
All of the above

The Integrated iSeries Debugger enables you to run your program, set line,
watch, and service entry point breakpoints, step through program instructions,
examine variables, and examine the call stack. (T, F)

The graphical design tool that lets you design your screens and reports
visually and then generates DDS source for you is:

a. The Remote System Explorer
b. CODE Designer

® 2 0 T o

® 2 0 T

® oo oW

o
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c. The IBM WebFacing tool
d. The LPEX Editor
e. The Integrated iSeries Debugger

Module recap

You have completed [Chapter 8, “Module 8. Introducing the product and Remote]
[System Explorer (optional),” on page 151]You should now understand:

* What components make up Development Studio and Development Studio Client
editions

* What components are included in Rational Application Developer and Rational
Web Developer

* What tools you use to manage your development cycle tasks
* What the benefits are of Remote System Explorer

Finish your tutorial by reviewing the materials in [Chapter 9, “Summary,” on page]
157,
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Chapter 9. Summary

This tutorial has taught you how to maintain a payroll application using the
Remote System Explorer. You learned how to start the product and open the
Remote System Explorer perspective and how to use tools and views in this
perspective to connect to an iSeries system and edit, verify, compile and debug the
payroll application.

Completed Learning Objectives

If you have completed all of the modules, you should now be able to:

» Start the product and open the Remote System Explorer perspective

» Create a connection to an iSeries and select iSeries objects from this connection
* Use the Remote Systems LPEX Editor to edit source

* Verify and compile source in the Remote Systems LPEX Editor

* Debug your interactive payroll application from the workstation

* Modify a display file

* Recognize the product features and packaging

More information

For more information on the product and the Remote System Explorer, see
http://ibm.com/software/awdtools/iseries.

Quiz answers

Here are the answers to each module quiz.

1 2 3 4 5 6 7 8
1d lc 1d 1d lc 1d 1b 1b
2e 2e 2T 2d 2T 2c 2 aa, bb, |2g
cd, dc
3b 3e 3a 39 3e 3T 3e 39
4 aa, bd, |4c AT AT 4c 4b 4h 4de
cb, dc
5e 5T 5d 5T 5¢ 5T 5T 5e
6T 6¢ 6d 6T 6T 6T 6T
7d 7b Te Te 7c T T
8c 8T 8T 8T 8T 8f
9c 9a 9T 9T 9e
10a 10a 10f 10T
11b 11T 11b
12T 12e
13d
l4e
15d
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16¢

17b

18c

19T

20T
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Appendix. Notices

Note to U.S. Government Users Restricted Rights — Use, duplication or disclosure
restricted by GSA ADP Schedule Contract with IBM Corp.

This information was developed for products and services offered in the U.S.A.
IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may
be used instead. However, it is the user’s responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you
any license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the I1BM
Intellectual Property Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106-0032, Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law:
INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply
to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.
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IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

Lab Director

IBM Canada Ltd. Laboratory
8200 Warden Avenue
Markham, Ontario

Canada

L6G 1C7

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this information and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement, or any equivalent agreement
between us.

Information concerning non-1BM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

COPYRIGHT LICENSE:

Each copy or any portion of these sample programs or any derivative work, must
include a copyright notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp.
Sample Programs. © Copyright IBM Corp. 1992, 2005. All rights reserved.

If you are viewing this information softcopy, the photographs and color
illustrations may not appear.

Programming interface information

160

Programming interface information is intended to help you create application
software using this program.

General-use programming interfaces allow you to write application software that
obtain the services of this program’s tools.
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However, this information may also contain diagnosis, modification, and tuning
information. Diagnosis, modification and tuning information is provided to help
you debug your application software.

Warning: Do not use this diagnosis, modification, and tuning information as a
programming interface because it is subject to change.

Trademarks

IBM

iSeries
0S/400
RPG/400
Rational
VisualAge
WebSphere

Java and all Java-based trademarks and logos are trademarks or registered
trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

ActiveX, Microsoft, SourceSafe, Visual C++, Visual SourceSafe, Windows, Windows
NT®, Win32, Win32s and the Windows logo are trademarks of Microsoft
Corporation in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group.

Linux is a registered trademark of Linus Torvalds.

Other company, product, and service names may be trademarks or service marks
of others.
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