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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 and use tools and views in this
perspective to connect to an iSeries system and edit, verify, compile and debug the
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 2 hours and
40 minutes.

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

© Copyright IBM Corp. 2001, 2005 \'%
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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 ILE RPG,” on page 25| teaches how to use the

Remote Systems LPEX Editor to edit ILE RPG 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 ILE RPG,” on page 61| teaches you

how to verify and compile ILE RPG source in the Remote Systems LPEX Editor. In
this module, you wiill:

Remote System Explorer

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 CL and ILE RPG program,” on page 75| teaches

you how to debug your payroll program from the workstation. 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

[Chapter 6, “Module 6: Exploring Remote System Explorer,” on page 103| 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 OS/400 command from the iSeries Table view

[Chapter 7, “Module 7. Designing screens,” on page 121| 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 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
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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

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

(optional),” on page 147|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 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 inﬁ

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 147

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® WebSphere® Studio > Development Studio Client
Advanced Edition for iSeries 5.1.2

) Development Studio Client Advanced Edition for iSeries 5.1.2 »

# Development Studio Client Advanced Edition For iSeries 5.1.2

Note: If the Advanced Edition Version of the product is not installed on your
workstation then you will not see the words "Advanced Edition” in the
Start menu.

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
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WebSphere Studio N ﬁ

‘WebSphere Studio stores wour work in a directory called a workspace. You can change the warkspace each time
wou start WebSphere Studio. Specify the directom to use for this session:

. e—
|D:\Domrrenb§ and Settingshyurich\My Dammen!s\IEM\wrec\HSE LABxd ’ Browse... I

[ Use this workspace as the default and do not show this dislog box again
[ ok | cance |

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

5. Click OK to open the workbench.

4P Remote System Explorer - Welcome - WebSphere Development Tient = ]I:I[_)ﬂ
Fil= Edit Mavigate Search Project Run ‘Window Help
[5-Bas0]% % &-|s]ve -
ﬁ Remot...tems + X x l Cutline X
Ty X ¢ - | Development St...
& a | A outline is
. o [This page tells you what you should know before you={ not available.
— 7 with WebSphere Development Studio Client for iSerie
E"‘h N EoEEOn sections below and click on the related links.
= Windows...
- Lz, ..
5 o @ cet started L
e To know what to do first, consult the Product O
=B Local.. in the online help to decide how you can most efi
i IB--& iSeries.. .,
& 8 Local (% Develop iSeries applications
‘You can create and maintain RPG and COBOL ap
tools in this development environment. Use the F
your iSeries objects, then use the built-in editing
B A T T i LN e
<| | » |
™ Root Connections Ie.a_Ec-;)b| S och & ow X
4] I LI MName | Parent profile | Remote sys.., [ Connection
Remote Syste. .. | Team | |8 Local Private Local Some subs
Properties r X
iR
Property | Value «
Mame Mew 1| <] | »
4| " | 7 »[ || Remote System Details |Tasks |iSeries Table Yiew |iSeries Commands Log

6. Click the maximize button to maximize the workbench.

4p Remote System Explorer - PAYROLL - WebSphere Development Studio Client Advanced iSe: _,@ll

File Edit Source pile  Navigate Search Project Run  Window Help
B[R 2[[0]]3s - % %- [2]]% & -
|ac | mmp»|A % REE

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 |“Exercise 1.2:|
[Opening the Remote System Explorer perspective” on page 3|
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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.

{= Hemote System Explorer - Welcome - WebSphere Development Studiol
File Edit Mavigate Search Project Run Window Help

[&-BaaE]s-%-a ][
@“MRemot&Systerrs - xI_ ne Xl

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:

Click Window > Open Perspective > Remote System Explorer from the
workbench menu.

Hide Editors
Lock the Toolbars

Customize Perspective...

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:

Chapter 1. Module 1. Starting the product and the Remote System Explorer 3
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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.

2. A workbench:
a.

e.

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

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.

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

Remote System Explorer



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 left-frame for the Web perspective icon. Now close
both the Java perspective and the Web perspective.

Module recap

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.

Chapter 1. Module 1. Starting the product and the Remote System Explorer 5
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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 you 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 9|

« |“Exercise 2.3: Viewing and accessing objects in the Remote System Explorer|
perspective” on page 13|

[“Exercise 2.4: Opening a second source member” on page 19|

« [“Exercise 2.5: Displaying an outline of an ILE RPG 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
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Remote System Explorer

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.

E ,5\= Mew Connection
[+ Windaws...
-0 Linux...

BEl-Unin Unix, ..

Remote Systems | Team

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

The Name personal profile page opens.

I

Mame personal profile
Uriquely name user profile E l

Welcome to Remote Systems. Connections can be sharable by the tsam or private to
wou, Enter a profile name to uniquely identify you From your team members, You will
decide for each new connection whether it is owned by the team profile or vour
profile,

Profis: | FURICH

= T
= Back w Firish Cancel




2. Click Next to accept the default value.

4.
5.
6.

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.

#New _)5_]

Remote iSeries System Connection

Define connection information !

Parert profile: I‘:’LIRICH ;I
T

Connection namaff s4UGa\

Host name: 5400a _:J

Description: |

Veﬂfy hiost name

<gack | mext> [[{ Fnsh ] concel |
“E——

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

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 nhame displays in your Remote Systems view and must be unique to
the profile.

Leave the Parent profile default value. You don’t need to change it.
Leave the Verify host name check box selected.
Click Finish to define your system.

You have configured a connection and now you are ready to begin

[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

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

N

=A% New Connection
o A Windows,,.
B & Linux...

BB Local..

El & iSeries...

+f | Local
= G B

4

[]-Unix Unix...
| Connection created successfully, |

= @ity iSeries Objects
&3] :-=::; Waork with libraries. ..
[+ 5p Work with objects., .
22| :=:=:'v Work with members...
[ Library list
&= 3%(' User libraries

[+ @k iSeries Commands

[+ iSeries Jobs

- T IFS Files

| X

Remate Systems | Team

To connect to an iSeries system:

1.

Remote System Explorer

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 our 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.

= Chiange Password
m Releasednteractive 2
X 69 5 Verify Connection...
= N New Connect. .,

-4\ Disconmect
-0 L Clear Password Cach

Remate Servers
B .

i showLog(E)...

Y Run Command. ..
B o
= By s400
=l nc.b iSel echs

e gX iSeries Commands
- gffy i5eries Jobs
[ Ty IFSFiles

kB ﬂ
b. Select Initial Library List on the left pane.

c. Type RSELABXX where XX is your unique workstation number, for example
your team number, in the Library field and click Add.

4P Properties for iSeries Objects = =]
- Command Execution Initial Library List
Enviropment Variables '
¢ Initial Library Lis ~Library list
. . Libra ELAEX Add(E)
Library | Library Position | %
RSELABXE *LasT
Hemoye |
Mowe Up I
Meve Crawn |
Current ibrary: | *USRPRF =l
Initial command:
Restore Defaults | Apply I

()] oo |

d. Click OK.

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

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



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.

= -\ New Connection
o ERAY Windows,, .
-0 Linux...
[-Unix Unix, ,.
B Local...
EI--& iSeries...
; ] Connection created successfully, Expand t
w8 Local
=8y s400a
B fﬁ iSeries Objects
# }:’v Work with libraries. ..
[+ 5p Work with abjects. .
= Work with members. .,
o Library list
=] m‘r User libraries
[+ @k iSeries Commands
[+ iSeries Jobs
Ty IFS Files

4] | i3

Remote Systems | Team

Now the connection will be activated and you will be prompted for a user ID
and password.

x

System type: iSeries
Host name:

User ID; I WLABxx

Password; | etk

¥ Save user ID

oK Cancel |

[ 2|

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.

N o o s
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i @B Local.. &
i B & iseries...

= % iSeries Objects

£] ?ﬁ ‘Work with libraries. ..

H f’f ‘Work with objects. ..
543 Work with members. ..

= Library list

-l QsVS.Mib.prod-sys
W, Qsvs2.*lb.prod-sys
-y, QHLPSYS. *ib.prod-sys
-l QUSRSYS. *iib.prod-sys
-l QGPL.*ib.prod-usr
G-l WFLABKS, *ib. best-usr

&1-Jfly, WOSCSUBF,
& @ User libraries
- iSeries Commands
3] ﬁ. iSeries Jobs
By IFS Files =

Remote Systems | Team

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 number 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 9|

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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= T~ | | :ﬂ: .%;":

-l QUSRSYS.*ib.prod-sys |
2" RSELABKY. *ib.prod-cur
- F[E] CLCL *pam.dlle
[#- [E] CLR1 *pgm.clle
B [=] MYCOMPILE, *pam.clle
[+ ] PAYRCLL, *pam.rpgle
- [7] PAYROLLD. *pam.chlle
[+ [Z] PAYROLLG. *pam.rpgle
&1 E) COMPARE. *file.pf-src
@ [E) EMPMST.*file.pf-dta
=[5 EVFEVENT,*file.pf-dta
&1 6 MSTDSP. *file. dspf
1.6 MSTDSPZ, *file. dspf
& PRIMST.*file.pf-dta
= [Ely QBLLESRC *file.pf-src
=B QCLSRC. *file. pf-src
e A -StC
QDDSSRC, *file. pf-src
S ERIFTST
Iy MSTDSP.dspf
[y PRIMST pf
%y REFMST.pf

- U RSl O
I GRPoLESRC e R
l& POYRC) rpale

Iy PAYROLLG.rpgle

e [Ele e m—nrn WM € ein

=

ﬂ:‘

4

Remate Systems | Team

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.



o] 3] QCLSRC, "‘hle |:|f SKC H |r|

I}‘_} EMPR NBW E

@y msTc GoTo L4
L‘h PRIV

@ rern &7 Refresh
i L.y RSNK Expand
= By orPGLEE  Collapss
Co-myeaw
i L‘ﬁ PAYR Ei]lnenama
-5y ORPGLES 5L Copy
:ft;-@ REFMST. EP v
- RommsT, M= TE
B MvComp + Move
“(8) STRCODE g¢ pelete
B Wl QGPL*ib.pre
EJ ih REER AR 8 Show in Table

e ae kEL

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.

+14=) QLULLI::‘H';..'I‘IIE.DI’-SI’J =
 Ey QCLSRC *file.pf-src g v X
) [Ely QCMDSRC ile. pf-sre [ I
=1l QDDSSRE Hfile, pf-sr Gttt | oK
@y EMPMST.pf GBSO DS SRe oK
@y MSTDSP.dspf (4 PRIMST  PF SRC oK
(] ~(_PRIMST,pf | L‘;I (3 REFMST  PF SRC oK
0y RSUMST PR SRC ok
Remote Systems | Team
4| | »
[ Properties v X I —'I
BB
BToaR e = Command INurmaI _I I
Attribute  PF-SRC =11 Gl 2
Name  OQDDSSRC  of| oo | =] petals... | shontoa, |
4 |“ - | » | Remote System Detalls | Tasks | iSeries Commands Luﬁﬁes Table \-'EE

The top of the iSeries Table view contains a lock icon ﬁ 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.

5. In the iSeries Table view toolbar make sure the lock/unlock button ﬁ isin
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.

You can also modify which specific columns you want to see in the iSeries
Table view.

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

® oo o

—h

=

- User Mouse Actions :J
- User Profile

[+ Plug-In Development
# Profiling and Logging
&l RAD
= JRemote Systems
- Communications
- File Cache
. Files
San'ss
! Cache
|1~ Command Executio
- Command Subsyste
Job Subsystems
- LPEX, Editor Parsers
Objects

- Table Yiew
s
~Logging
Passwords
[+ Server
- Spell Check
Symptom Database
# Team
[+ UML Visualization
[ VaGen Migration
[+ Validation
[+ 'WAS Debug
[# Web and XML Files
‘Web Browser

WebFacing
[+ ‘Web Services

il of

The Preferences Window opens.

&b Preferences

' Table Yiew

¥ Re-open to previous state

¥ Use the command line for action parameters

Specify columns and column order

Type: |Member

Available columns

Maove'llns

iitve Diown

cHemove I

Selected columns

Restore Defaults I

wooy_ |

mport... | Export... |

[ o |

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.
Click OK.

Now, let’s update the iSeries Table view.
Click the down arrow on the iSeries Table view title bar.




e @ o5 @) x
| workwith  » kt
0 EmPmsT PF
2 MSTDSP DSPF Sleset
B pRIMST =
T REFMST m
I RSMMST o
_ 1 Print..
Al Export ko File. . i
el e
Preferences, ..

Zommand lNormaI ;] l i

Messages I ;I Details, . | Shiow Log, . |
Remaote System Details |Tasks |iSeries Commands Log ]iSarIes Table Yiew [

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

I File RSELABRRIG

| Mame Type

Ty EMPMST  PF SRC ok July 23,2003 ...
My M5TDSP DSPF SRC OK | May 26, 2004,.,
Ty PRIMST  FF SRC Ok July 23, 2003 ...
0 REFMST PP SRC oK July 23, 2003 ...
Py pSuMST P SRC OK | July 23, 2003 ...
4] | 2
ha

Command INormdl ;] I d

Messages | =] otk | Sl el |

Remote System Details | Tasks | iSeries Commands Log | Series Table View |

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

heading.
Sl = QJ‘}“'E L5 B ow X
—

Narne | Type | attrb.., | 1. ] 5.4 Last modified Y
0y EMPMST PF SRC ok | July 23, 2003 1:28:..,
0 PRIMST PF |SRC ok | July 23, 2003 1:28:...
0y REFMST PF SRC OK | July 23, 2003 1:28:..,
T3 RSNMST PF K

SRC July 23, 2003 1:28:..,

Command INorrnaI :J |

lLa

Messages I ;I Dretals, .. | ShowLog... |

Remote System Details | Tasks |iSeties Commands Log |iSeries Table View |

k. If you click the heading the second time, it will sort it in descending order.
7. In the Remote Systems view, select QRPGLESRC.
The table shows the members in QRPGLESRC.
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el PRIMS | pr v 5
1y REFMST pf [ 4, File RSELABXX/QRPGLESRC (2 Members) =% &% < - @& » X
APy RSNMST.pF | 1ype [ Attrib.., [ 1. ] S.o. | Last modified |
BERORPGLESRC, *file pf-src @ pavROLL RP... SRC OK  July 23, 2003 1:22:..,
[y PAYROLL rpale 0 PAYROLLG RP... SRC OK  July 17, 2003 3:33:..,
-y PAYROLLG.rpgle
Eh QRPGLERCP.*fiIe.pFim I_:I
»
Remote Systems | Team
] Properties v X |
eS8
Property | Walue - < INUrmal :I I 3
Attribute  PF-SRC wl ‘Detais., | Showlog..
Name  ORPGLESRC Messages | =] ootz | Sentoa |
" " | »|||Remote System Detais Tasks iSeries Commands Loqﬁ_ﬁ&s Table View)

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

4P Remote System Explorer - MSTDSP - WebSphere Development St
File Edit Source Compile MNavigate Search Project Run Window Help

| -EE a8 % % -%-

| 2]|% &~ -

|26 | mmr Ay BB &G

&)l 6

Remote Systems  w X || | Welcome 0.8 X
N qﬁ | G oy & | Row 16 Column 1
An outline is
&=
B 000012 A NI
6% MSTOSP *fle.dspf 4|l 000013 A —prarse.
mﬁﬁb&df 000014 A
= Sl 000015 A
- =) QCBLLESRC. *file.pf- N _
g CASREh of at poooz1 A* 89/03/02%
-Eh QCMDSRC, #file.pf-51 4] | 3|
- Eh QDDSSRC, *File. pf-sr
o J [, File RSELABXX/QRPGLESRC (2 Members) v x
[}y REFMST.pf % 0 & o
-0 RSNMST,pf B v v B
 Ely ORPGLESRC. *file.of | |ame [ Type [ Attib... | T...|5... [ Last modified
- PAYROLL rpgle I PAYROLL RP... SRC oK July 23, 2003
A i) PAYROLLGIrou 1| & PaYROLLG RF... SRC ok July 17, 2003
4 L
Remote Systems | Team
I < | 2
l [ Properties v X |[v
e |, =
555 Command ]Nurmﬂ _ﬂ ]
Propert: Value -
Attrbute  SRC Messages | =] (Detis... | SHon L6
Mame MSTDSP = —1
4| | » Remote System ... (Tasks |iSeries Command... | iseries Table view

begin [“Exercise 2.4: Opening a second source member.”|

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 13

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:
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| » |

|

Notice the two tabs in the Editor window.

2. Click on each tab to switch from one edit session to another edit session. Notice
the Outline view which you will see in the next exercise.

You have opened another member for edit and now you are ready to begin
[Exercise 2.5: Displaying an outline of an ILE RPG member.”|

Exercise 2.5: Displaying an outline of an ILE RPG member

Before you begin, you must complete [“Exercise 2.4: Opening a second source]
[member” on page 19/

The Outline view acts as an excellent resource when you want to edit RPG and
COBOL 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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Now you want to see more details of your source member.

Expand Files.

a s~

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

® a0 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
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* Find a source physical file in you 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

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 ILE RPG,” on page 25|
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Chapter 3. Module 3. Editing ILE RPG

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 32|
[Exercise 3.5: Invoking language-sensitive help” on page 33|
[“Exercise 3.6: Prompting language specifications” on page 40|
[Exercise 3.7: Indenting source” on page 42|

[Exercise 3.8: Finding and replacing text” on page 44|

[“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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[+ iSeries Projects :J
- 12EE
[#- Java
- Logging
[# LPEX Editor
[+ Plug-In Development
[ Profiing and Loaging
[+ RAD
Remote Systems
Communications
- File Cache
Files
iSeries
‘- Cache
Command Executio
Lo Command Subsyske
- Job Subsystems
@LPEX Editor Parsers
£ L
- CoBOL
- DDs

" RPG/00

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 Editor preferences

To set preferences:
1. Click Window > Preferences from the workbench menu.
The Preferences window opens.
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4P Preferences

[+ Workbench
[+ Agent Contraller
[+ Ant
Build Order
# Component Test
[+ Data
[+ Debug
[+ EGL
[+ Help
[+ Install{Update
- Inkernet

*| LPEX Editor Parsers

Show date area
mn sensitive editing

[~ Add signature to changed lines

Slanature l

Resequence statt at (1-9999); | 100

Resequence Increment by (1-9999): | 100

- iSeries Projects " Resequence lines at save

- J2EE
& Java @ighlght current line
Logging Background color

[#- LPE¥ Editar

[+ Plug-In Development
[ Profiling and Logging
[+ RAD
CRemote Systems3
SLommunications
- File Cache

@ = e
!ache

Command Executio
~ Command Subsyste
Job 2

[l
# Program Yerifiers

- Table Yiew
] Templates
i -Logging ¥
<| | ﬂJ Restore Defaultsl Apply l
..
Import, .. | Expott... | lm] Cancel |

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. In the right pane of the Preferences window, select the Highlight current line
check box.

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

7. In the right pane of the Preferences window, click the button next to
Background color.

The Color palette opens.
8. Select light yellow from the Color palette.
9. Click OK.

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.

28
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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.

_oix]

B Warkbench = éAppearance
[+ Agent Contraller ]

Ant Palette
- Butd Cidey [white ¥] [Courler New-requiar-10 ﬁChange---)

~® a0 0w

[ Component Test

[+ Data Styles
G- Debug addedLines |I¥ Foreground
[+ Help background
Install{Update default B o
Internltetp dele]t-ledL‘lnes adogrmfg\d _I
i Erline™
[ iSeties Projects PP 1= [ Underiing
J2EE
- Java

** ERRO01 Embedded parser message.
Text in parser default style

el Compare addec line text

! Print ] compare deleted line text

-Find Text
[+ Parsers

-Save

--Tabs

- User Actions

- User Commands

- User Key Actions
-User Mouse Actions
;- User Profile Editor 1.4.6 (build 12-Feh-2004)
[#- C:\Documents and Sett

i C:\Documents and Sett I

1. Plip-Tn Develnnmeant ¥
4| r » Reset Restore Defaults Apply I

Impork... | Expart... | oK | Cancel I

g. 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 one:

a. Expand LPEX Editor then select User Key Actions.
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_ioixi

Workbench <  user key Actions
# Agent Controller :

[+ Ant z
K Action
Buld Order - e I

[# Component Test

[#-Data

Debug

[ EGL

[+ Help

[+ InstallfiUpdate

- Inkernet

[ iSeries Projects

J2EE
[+ Java
Logging

{E)Pex Edior
. Appearance
- Block

- Compare

L Controls

- Find Text

| Parsers

- Print

-Save

| Tabs (W
- User Actions Actio W

-

vy Ackions
Ions

ser Ke
User Profile
@ Di\Documents and Sett

[+ Plug-In Development

# Profiling and Logaing

[+ RAD o

4| | » Reset | RastoreQefaul:sI Apply I

mport... | Export.. | [ ok | concel |

b. 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.
c. Type splitLine in the Action field.
d. Click Set.

10. Click OK on the Preferences window.

Remote System Explorer

Now let’s see what this does.

Notice that the line the cursor is on is now highlighted in the color you
selected for the it in the preference setting for highlight current line.



7 | / pavis

Row 27 Column 10 Insert

..... F +IPEAL en+LKlen+AIDevice+. Keywords++++++
00z100 F* This program uses all externally described filu:l
oozzoo F* used are - HSTDSP - maintenance display file [}
002300 E* - EMPHMST - employee master file
00zZ400 F* - PRIJMST - project master file
nozso0 F* - RSNMST - reason code master file
DGZEDD ) e R R e e
ooz700 FHESTDSF CF E WORKSTHN
oozs00 FEMPHST UF 4 E E DISE
00zs00 FPRJINST UF &L E K DISK
003000 FRSMMST UF A E E DISE
003100 D= -
J | of
|

Return to the Editor window.

Seeing the results of column sensitive editing

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.

\Welome | Z/MSTDSP ﬁ x|
Row 27 Column 13 Insert

002200 F* used are - MSTDSP - maintenance dig4]
002300 T+ - EMPMST - employee maste
002400 E* - PRJMET - project master
002500 E* - RENMET - reason code mas
002600 A L L X R e R A e e e e R e R e R R
002700 F E WORKSTHN
002800 FETD UF A E ¥ DISK
002900 FPREJMSET UF A E K DISK

-
4| | i
|

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 line 26 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”

on page 32
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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:

e 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.

To enter SEU commands:
1. Move the cursor into the gray sequence number area to the left of the edit area.

\Welcome | ZMSTDSP | /a8 x |

Row 34 Column 9 Insert 1 change.

..... DNafe +++++++++++ETDSFrOttt++T0/ Lt++1Dc . Ke yuords-++++++

ooz400 - PRIMST - project master file :I
- Fx - RENMST - reason code master file

F‘-.fﬂ‘:f:-.fﬂ‘ﬂ*?ﬁﬁ‘ﬁxﬂﬁﬁﬁxﬂﬁﬁﬁxﬂ.... EE T T AT NIRRT Y
FHSTDSP CF E WORESTN
FEMPHMST UF A E E DISE
FPRIHST UF & E E DISK
FRSNNST UF A E K DISK
D¥
D* Compile time array containing error descriptio:
D ERR ] S0 DIN(10) CTDXA
D EMESS 5]

4

50 =
| »

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

32

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

Remote System Explorer



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.

wekone | 7vsose R (X

Row 187 Column 1 Eeplace
v CLONOlFactor l+++++++0pcode (E) +Factor2+++++++Eesult++
016z00 CcT -~
018300 C EMPTAG BEGSR

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

x

;c:) 'PAYROLL' has been modified. Save changes?

Yes Mo Cancel I

S

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 32

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.
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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.

4P Help - WebSphere Development Studio Client nduimced Editi

..:-@ WebSphere | software I nf=_:~==____;_“—-.__“:
—

Search: | [EE]  Search scoe: Alltopics
Contents @2 w5 @ la
@ product overview ILE RPG Language Reference A

9 Scenarios oo
ﬁ Tutorials and samples

© configuring MOVE (Move)

© Developing

@ Debugging Free- (not allovved - use the EVAL or EVALR

@ peploying Form tipera‘tiuns, ar bui?tvin functions such as %

% N Syntax CHAR, 3:DATE, %DEC , %DECH, 2.GRAPH,

Testing S6INT, SEINTH, S6TIME, %TIMESTAMP | %

€ Troubleshooting and st UCS2, %UNS, or %UNSH )

© Reference

@ Glossary Factor Result

@ Accessibility Code Factor 1 2 Field Indicators
MOVE Data Source Target + - =}
P) Attrioutes  field field

The MOVE operation transfers characters from factor 2 to
the result field. Moving starts with the rightmost character of
factor 2.

When moving Date, Time or Timestamp data, factor 1
must be blank unless either the source or the target is a
character or numeric field.

Otherwise, factor 1 contains the date or time format
compatible with the character or numeric field that is the
source or target of the operatiog sdargnation on the
formats that can be used se Time Data

« o -
B v @ |4 | ;.FJ

Type, and Timestarmp Data Typ®
3. Click the link Date Data Type.
The Help page for Date Data Type is displayed.
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4P Help - WebSphere Development Studio Client ndvmll:ed Edition ft

3

.[@ WebSphere | software Inf%

Search: | [EE  search scope: Alltopics
Contents () o 2148
©: product overview Date Data Type ZI
& s Date fields h d ined si d f Th
) ate fields have a predetermined size and format. They can
:Tu::"als_ i samene:s be defined on the definition specification. Leading and trailing
@ E" 'Ig"r_'"g zeros are required for all date data.,
eveloping
® Debugging Date constants or variables used in comparisons or -
@ peploying assignments do not have to be in the same format or use
@ Testing the same separators. Also, dates used for I/O operations
@ Troubleshooting and st such ag input fields, output fields or key fields are also
@ Reference converted (if required) to the necessary format for the
operation.
0 Glossary
® Accessibility The default internal format for date variables is *IS0. 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 internal 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 control
specification
3. "s0
There are three kinds of date data formats, depending on the
range of years that can be represented. This leads to the
possibility of a date overflow or underflow condition occurring
< | * ||| when the result of an operation is a date outside the valid =
o [ v @ g -~ o | y

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

Select Help > Help Contents on the workbench menu to see a list of all help
that is available in the product.
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4P Help - WebSphere Development Studio Client Advanced Edition | of ISi

@ WebSphere software

g
L] -

Im‘%
=

Search: |

|m Search scope: All topics

@ Trouhle ooting and st
€ Reference )
“ Glossary

Q Accessibility

« | »

g | v M

Contents & « % B 1a
@ product overview @ Welcome to the WebSpher
& Scenarios
Q Tutorials and samples cente r
@ Configuring
@ peveloping This informé&lion center contains all the inform
© pebugging Studio product.

& Deploying
@ Testing More product-related information can be foun

4|

© Getting started
Product home pages

Visit the WWebSphere Studio Platform page fc
products.

You can also find more information about othe
at the WWebSphere Studio Zone - The Big Pic

WebSphere Studio Developer Domain

The WebSphere Developer Domain Vyeb site
FAQs, along with easy access to support anc
download development taols, as well as reus:
your development effort. See v ibim comfy
directly to the VWebSphere Studio zone at wivy

s

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

Expand iSeries programming information.

Expand High-level languages.

Expand ILE RPG.

Select Language Reference.
Scroll down to Moving Date-Time Data.




4P Help - WebSphere Development Studio Client ndvar_n:ed Eﬂ_:l

.{-@ WebSphere | software Inf-‘;v-—;-.%‘

Search: | [m Search scope: All bopics

Contents @ || Reference o @l a
@ product overview = m Parsing Program ;I
@ scenarios Narnes on a Call
@ Tutorials and SO s Parsing System Built-In

: Narmes
:E"“ﬁg“*_'“g = Value of "ROUTINE
Developing o Compare Operations

e Debugging o Conversion Operations
Q Deploying ¢ Data-Area Operations
2 Testing o Date Operations

m Unexpected Resulis

° Troublestooting and support Declarative Operations

@ Reference Error-Handling Operations
® 2 ap1s File Operations

& B3 commands » Keys for File Operations

o3+

o]

# (3 pebuggers Indicator-Setting Operations
@ [ Flles Inforrnation Operations

Initialization Operations
Memory Management
Operations

0000

@:@ Language reference
iSeries programming information
J High-level languages

: o Message Operation
[ PDF versions of the books o Move Ogerations
# 03 cjc+ s Moving Character -
® (2 copot fa00 Graphic, UCS-2, and
# [ 11e coBol Nurneric Data
® 2 pB2 UDB for iSeries SQL Re s Moving Date-Time Dala
B Java o Mave Zone Omerariuns@
# U2 ppGj4nn o Result Operations
8 11E BE o Size Operations
T o String Operations
57 o Structured Programming

<

Operations

| % | @ 4 B— —’lﬂ

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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p hSp ¥ op dio A0 HE ’nllj
(2) e <
Search: | [m Search sco | tapics
Contents @2 || Reference o @l a
@ product overview -‘—I
0 Scenarios Lo dlll
@ Tutorials and sample: . Search all topics em Built-In
€ Configuring @mch only the following topics: UTiNE
Q Developing = 5
Q Debugging ns
9 Deploying s
9 Testing e
& Troubleshooting and %
!| Reference |£uns
® 03 ap1s
@ B3 Commands Operations
# (3 pebuagers m erations
Edit. Hemaye
* E@ Files —~— [ I ns
=0 Language reference %
= 03 iseries programmic = I = l nt
= 03 High-tevel lanc S a0
E PDF versic =

. WA TVILIVES _lt TeaLTRFT S

# W e+ s Moving Character .

® (2 copot fa00 Graphic, UCS-2, and

B2 11 cosoL MNumeric Data

L5 pB2 UDB for iSeries SOL Re n Moving Date-Time Daia

B Java o Move Zone Operations
® U2 ppGp4n0 o Result Operations
= (B e rpe o Size Operations

Operations

o String Operations
o Structured Programming

A ;Iﬂ

3. Click New.
The New Search List dialog opens.
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N o g s

2§ New Search List - Microsoft T

List game:

CQvist__J

Topics ko search:

;7

# [T Product overview
@ [T Scenarios
# I Tutorials and samples
@ [T configuring
# [T Developing
@ [T Debugging
® [T Deploying
@ [ Testing
® I Troubleshooting and support
LI Reference .2
I apis
[T Commands
™ Debuggers
I Files

] Settings

Canicel

|»

i

I User interface reference LI

In the List name field, type MyList for example.

Expand Reference.

Select the Language Reference check box.
Click OK on the New Search List dialog.

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

list.

" Search al topics
¥ Search only the Following topics:

Remove |

GO o

New.. | Edt.. |

8. Click OK on the Select Search Scope dialog.

9.

In the Search field, type iSeries and programming for example.
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dp Help - WebSphere Development Studio Client Advanced E

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 L)

100% Series programming informat =
24% ILE C/C++ Programmer's Guide
23% DBZ Universal Database for iSer ¢
199 ILE COBOL Programmet's GmdeJ

19% ‘WebSphere(R) Development Sty
19% 1LE C/C++ Compiler Reference
18% ILE CJC4++ 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 33

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.

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.
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Welome | ZMSTDSP | Frawroll X 57 outine &9 x

Row 33 Colurmn 1 Replace =1-L43 clobal Definition
I. . « . DName +++++++++++ETDsFrom+++To/ L+++ID| | [P Files

002500 F# - RINMST - reason coaf| B G Indcators
00z e00 FrersassnsaasnssasNTFARTRRRRTERAAT _ i |-I7|E Fields
002700 FHSTDSP €F E WoRK || (g Main Procedure
002800 FEMPNST UF &4 E K DISK @"LE Subroutines
0o0zsoo FEPRINST UF & E K DISK

003000 FRSNNST UF L E K DISK

003100 D*

0o3zZ00 D* Compile time array containing

003300 D ERR S 50

003400 D EMESS 3 50

003500 E*

| of

Externally Data structure Definition Inbe:'
Mame described type type  From TojLength data
| ERR N N BN I B

..... DName+++++++++++ETDsFrom+++To/ L+++IDc. Keywords+++++++++++
D ERR

5 50 DINM(10) CTDATAL PERR

4|

| of

Remate System Details | Tasks |iSeries Table Yiew | iSeries Commands Log | iSeries Source Prompter |

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.
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4P Help - WebSphere Development Studio Client Advanced Edition | or i

.{@ WebSphere software Infa—:-.%

Search: | |m Search scops: Mylist

Contents () w5 @2la
© product overview ILE RPG Language Reference B
& Scenarios

@ Tutorials and samples || Positions 44.80 (Keywords]

@ Configuring

@ peveloping Paositions 44 to 80 are provided for definition specification

@ pebugging keywords, Keywords are used to describe and define data
and its attributes. Use this area to specify any keywords

© Deploying necessary to fully define the field
9 Testing

€ Troubleshooting and sy
© Reference
0 Glossary

Q Accessibility

¢ Definition-Specification Keyworgs

ALIGH

ALT(array_name)

ALTSEQI™NONE)

ASCEND
BASED(basing_poinier_name)
CCSID{number | *DFT)

CLASSJAVA class-name)
COMST{(constant)} e
CTDATA

DATEMTfformat{separatorlt

DESCEND

Dit(numeric_constant)
DTAARAIMYAR Ydata_area_name}
EXPORT{{external name}
EXTELDIfield_narne)

EXTEMT(cade)
EXTNAME(file-namel . format-name }{:"ALLI
INPUTIFOUTPUTIFKEY Y
EXTPGM(name)
EXTPROC({CLIPCWIDEN["CNOWIDEN|
«| | » "JAVA class-name: [iname)

] | 9 | [m ¢ FROMFILE(file_name) _'_J

o APORT {avtarnal narmail

o

COO0Q0O00O00Q0O0OQ0OQCO0OO0

[+ 3 o]

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 40.

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.
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The iSeries Indent view opens at the bottom of the workbench.

iwelome | Zmstose | Zeawoit x | B outine 6B x
Row 33 Column 1 Replace E% Global Definition
. . DNae +++++++++++ETDSFrom+++To/ L+++ID| | - &1y Files
002500 F* - RINMST - reason coaf| | B-C3 Indcstors
ooz 600 F'xxrxx:xx:x:‘xxxx:'xxxx:xx':xr‘xxxx:xx_l L?[E Fields
002700 FHSTDSP CF E work || 5 G Main Procedure
002800 FEMPHST UF &4 E K DISK - C& Subroutines
00zsoo FPRINST UF 4 E K DISK
003000 FRENNST UF L E ¥ DISK
003100 D*
003200 D* Compile time array containing
003300 D ERR 3 50
003400 D EMESS 3 50
003500 E*
v
< | LI_I
[ 4] | »
v X
Column 1 Browse
+ 2 + 3 + 4 + 5 + B————
D ERR S 50 DIM{10) CTDATR PERRC:J
I EMESS 3 50 =

E*
R A T R A R A T R A A R AT A R A T AR A T RN AR AT RATATRTRS
C* MAINLINE CALCULATIONS

C'X'KX'X'X'X'KXT.K'X'KKTK'X'KXTK'S'KXTK'S'KKTK'S'KKTK'X'KKTK'X'KKTKT.X*KXT'&*K
=
;I_I

4| |

Remote System Details | Tasks (iSeries Table View iSeries Commands Log |iSeries Indent |

You can display the iSeries Indent view as a full view.

2. Double-click the iSeries Indent view title bar.

K [Seties Indent r X
Brouse
——————— + 4 + 5— + 6 t & ateni
cw -]
C* Determine update mode and perform record add or update
Cﬁ‘
[ | 1 IF not *inkc
C
c | | | Selecc
C | | | WHEN ARCODE = 'A' and *INSO =
C | | | | HOVE ‘A ACREC
c | | | | WRITE RCREN
Cw
Cc | | | WHEN ACODE = 'A' and not ¥IN5SO0 and ACRE(
C | | | | HOVE ‘Al ACREC
o | | | | UPDATE RCRSN
cw
C | | | When ACODE = 'D'
c | | | | MOVE LDt ACREC
C | | | | UPDATE RCRSN
Cx
c | | | WHEM LCODE = 'C!

4]

of

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

position.

Chapter 3. Module 3. Editing ILE RPG 43



4.
5.

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.
Click the X in the top right corner of the view to close the iSeries Indent view.
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 42

44

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.

To find and replace text:

1.

Remote System Explorer

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.

Oweeone | Zmsose BEE x|
Row 52 Column 26 Replace
..... CLONO1Factor 1+++++++Epcode (E}) +Factor2+++++++Result ++++++++Len++
004800 ¢ EXSR MAIN -]
0043900 C* If MAIN is done program ends
005000 [ eval *INLR = *on =
005100 * MAIN SUBROUTINE
005200 c MATN
005300 [of n *inke
005400 C EVAL #IN6O = FOFF
005500 C EVAL EME3S = *BLANEK
005600 [+ EVAL EMFAPL = *ELANKE
oosvo0 C EVAL PRJAPL = *BLANKE
0o0ss00 [od EVAL RSNAPL = #*BLANE
005900 c*
006000 C* TWrite the SELECT format to display. If end of job regques
006100 c*
006200 c*
v
| » |
EGoR Lt P Previous | _&Id
leacel Bpplacel Replace all
[ Case sensitive [ Regular expression v Wrap | Select found text [ Restrict search to selection
I™ Restrict search to columns  Start column IT_‘ End column rﬁ-ﬁ_




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.

3. In the Find field, enter BEGSR to find the start of a subroutine.
4. 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.

5. Click Next to go to the next location of BEGSR in the file.
6. 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.”|

Exercise 3.9: Filtering lines by string

Before you begin, you must complete [“Exercise 3.8: Finding and replacing text” on|
page 44.

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.

Wekome | Z/MSTDSP x |
Row 56 Column 36 Replace
..... CLONO1Factor 1+++++++0Opcode (E) -I-Ext.ended—factur2+++++
005800 C EVAL E'HPM?L = ¥®BLAMNE
007900 C* If EMFAPL (employee maintenance) equals X, the
0oas00 c when EMPAFL = 'XE'
035800 EMPAFL IFEQ X
036000 C E OREQ 1Y
037300 C E IFEQ L.
038300 C E IFNE E !
H o3s400 c E ENDNE X
1| _.._I

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.
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Welcome | ZmsDsp | T |

Row 79 Column 1 Replace
| I e o P S J e Sy e TRy e o
V=
005600 C EVAL EMPAFPL = ®BLLANE
[JO007900 C* If EMPAPL {(employee maintenance) equals Z, tk
008000 C* branches to label EMPTAG.
008100 C* If PRJAPL (project maintenance)] equals X, the
008z00 C% branches cto label PRJTAG.

Do8s300 C* If the prior two TesSts wWers not successful, ¥
008400 C* reason code maintenance., The program will cc
Doss00 C* next executable operacion.
008600 cr
oos7oo SELECT

C when ENPAFL = X!

C EMPAFL IFEQ 4 -
036000 EMPAPL OREQ U 4

a0

Doss00
035600
4

037300 ENPAPL IFEQ to =
| | b

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.

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

46

page 45.

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.

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

\Welkome | ZMSTDSP B x|
Row 343 Coluwmn 13 Replace
..... . R S s P T T TR IRE T
034300 C NDW- » K'W‘-‘-‘Wtﬁttrtﬁwtt'wﬁwtt‘wﬁwtt‘wﬁﬁY.‘?—'W:I
034400 C e verifies the timwe reoprting
034500 C Prompt ¥ input.
034600 C Synt“d’ﬁl-ha RERLTRRERNRRERTEREREEREREERNER:
034700 C  Select Format Line... BEEGSR
034800 C
034900 c U ear display fields and reset
035000 ¢ “oRy
035100 C Raste By Date... ES ENESS
035200 CE it e Code 0 = *OFF =
035300 C e i Comments
035400 C Contral ation checks th
035500 < Select rectangle Procedures t only one appl
035600  Selected r <
- of

To filter lines by type:
1. Right-click in the Editor window with the PAYROLL program.
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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.

Oweeone | Zmsose R x|

Row 176 Column 39 Replace
..... CLONO1Factor l+++++++0Opcade (E) +Facﬂor2++++++

Dos5z00 C MATIN BEGSE
010200 Cc endsr
011000 C BEGSR
017600 C END=r
018300 c EMPTAG EEGSR
025700 Cc ENDSR
026400 {82 PRJ begsr
033500 C endsrc
034700 C EDITSL BEGSE
039800 Cc ENDSE
040400 Cc LCDESR BEGSR
042700 C ENDSR
043100 C ADDCDE BEEGSR
044000 c ENDSE
044400 Cc CHGCDE EEGSE
045400 c ENDSR
046100 BEGSR DELCDE:
047200 ENDSR;
047600 BEGSR INVCDE:
047900 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 iou 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.

4P Remote System Explorer - PAYROLL - WebSphere Development Studio Client Advanced
File Edit Source Compile Mavigatd | Search Jroject Run ‘window Help

-S| 8]t - Fsearch, i o -] . | @
e B 4 | | 5 |a &

ﬁ A remote Systems v |m_ X |
@- e & e | = o 'umn 9 Replace
— = ereeverl Y0 1Factor L+++++0]
uf ' ] f?[ MSTOSP.* 42 Help... gt i
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The Search window opens.
2. In the Search string field, type ENHRS.

search X
P iseries Search | Y Fie Search | 42 Help Search | (5 Java Search | % Plug-in sea ¢ | ¥

Search sm@ | J ™ Case sensitive

Connection: [s400a | new.. |

~Target

Librar LI ;] Erowse. .. |
File: ;l;] Browse. .. |
Mem = _I Browse. . |
¥ Scurce members I” Dats members

~ Columns
gl columns

" Between I and | 50

" Between(a) I 1 and end of line

Customize, .. ‘I Cancel I

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.

¥ Remote Search ("ENHRS" - 3 OEelift P == v x
=By RSELABXXQDDSSRC(EMPMST) (1 match)
: {Line 18) & ENHRS R
= [y RSELABXX/QDDSSRC(MSTDSP) (1 match)
(Line 99) & ENHRS R B 11 37REFFLD{RCEMP/ENHRS *LIBLJEMPMST)

TEXT(EMPLOYEE NORMAL WEEK HOLRS') 3%

Remate System Details | Tasks Series Table View iSeries Commands Log |iSeries Indan@__ote Sea;c_-ﬁ 2
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.
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Owekome | Zmsose | Zeawon. R x|
Row 27 Column 1 Replace
T Name++++++RLen++TDpB. .. ... Functior
000020 A COLHDC ]
000021 i EDEPT 5 TEXT('
000022 A COLHDG
000023 A ELOCN 30 TEXT('
oo0o0z4 A COLHDC
000025 A EUSRI 5 TEXT (!
000024 i COLHDC_J
027 A ENHRS a 1 TE
00002 T COLHDC
000029 A EPHRC 5 1 TEXT (!
000030 A COLHDG
000031 A EPHRY 7 4 TEXT('
00003z s COLHDC
000033 i EPHRP 7 1 TEZT("
000034 A COLHDG
000035 A EPNRC 5 1 TEZT('
v
| 1l v
|

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

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.

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

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
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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.

_ioi

& Help _ﬁl Compare

[ InstalliUpdate :

- Inkermet Ignore case

[+ iSeries Projects v Alarore leading blarks

- JZEE ¥ anore traiing blanks
[+ Java

..... Ivf1gnore all blanks

Ignore comments

xl ols
- Find Text
[#]- Parsers
- Print
- Save
- Tabs
- User Actions
- User Commands
- User Key Actions
- User Mouse Actions
- User Profile
# D:\Documents and Sett
- D:\Documents and Sett
E Di\Documents and Sett
[# Plug-In Development
[+ Profiling and Logging
[+ RAD
[=1Femote Systems
Communications
' File Cache
-~ Files
[ iSeries

-~ Cache -
1 | | » Reset Restore Defaults Apply I

mport... | Export... | oK cancel |

3. Click Compare under LPEX Editor.

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

4. Click OK in the Preferences window.

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

6. Click Edit > Compare > Compare on the workbench menu.
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10.
11.
12.

| 259 lnda Crrl+z
E? & Fedo Y
|| ofcut Gtk
Copy GErl+C
E Paste el
# Delete
Select all CErHA
Find/Replace. .. Chrl+F
Find Next Shift+F4
Find Previous Cer+U
Find Other
St Al
Add Bookmark...
Add Task...
Select
Selected
Dreselect Al
Campare
T TE— Sp——
Show Tooltip Description F2
Content Assist ChrH-SPACE

The Compare window opens.

Expand your connection.
Expand *LIBL.

Expand RSELABXX.
Expand QRPGLESRC.
Select member PAYROLLG.
Click OK.

4P Remote System Explorer - PAYROLL - WebSphere Development Studio Clig]
Fil @ ource Compile Mavigate Search Project Run Window Help

k-

| 2][% ¢-= -

|

x

B

x| | Welcome m_

Row 79 Colum
Wiaweaes Tos

007700 C% tes
007800 C*¥ the
007900 T
008000 C* hre
008100 c* If
008200 C* bre
008300 cx IE
008400 C* res
008500 C*  nex
008600 cx
008700 C
008800 C
008900 C
009000 o
009100 C

o

atch
Previous Mismatch Cerl+Shift+P
Refresh Compare ChrH-Shift+R
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52

13.

14.
15.

Remote System Explorer

x

Select a member

[PavroLLG

=
-, QSYS.*ib.prod-svs
1, Qsvs2 #ib.prod-sys

- i, QHLPSYS. *ib.prod-sys
£ i, QUSRSYS, *iib.prod-sys
é{ RSELABXX. *lib. prad-cur

\ [@-Ey COMPARE. *file pf-src
& T EMPMST, *file.p-dta
w1 [E EVFEVENT *file.pf-dta
#-[& PRIMST *file,pf-dta
& [Ely QCBLLESRC *file.pf-src
#-[Ey QCLSRC. *file.pf-sre
Eh QCMDSRE, *file.pf-src

=y QDDSSRC. *file, pf-src =
{ =) QRPGLESRC. *file.pf-src
L By ool

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.

Owecome | Zwsose IR x|
Row 52 Colwn 1 Replace
Poiitioo it Buvnatve s iBonaorbe v Basesbavnabag saksavnbacvaFasinTaaaake s
004600 C* Housekeeping, clear display fields and reset indicators. :]
oo4700 c¥
004800 c EXSR MAIN —
004500 C* If MAIN i= clone program ends
0o0s000 C eval *INLR = ¥on
005100 * HAIN SUBROUTINE
oo05z00 - eguy] apofess =
C dou *INEC
Do5300 C clou Tinkc
005400 c < = *OFF
005500 C EVAL EMESS = *BLANK
oos5600 C EVAL EMPAFL = ¥BLANK
005700 C EVAL PRJAPL = TBLANK
005800 C EVAL RSNAPL = ¥*BLANK
005300 c¥
006000 c*

Write the SELECT format to dis=play. If 2nd of jokh regussted, v
| 2]

K
——

’<0ne or more mismatches fnum:i:.)
S

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

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.

This opens the CODE Editor window with the PAYROLL 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.

x|
File name [<ROS4004>RSELABXX/ORPGLESRCPAYROLLG)  ¥| Souceltype [rPGLE -
I~ Contains sequence nUmbers Subset by source lype |< All Files » |
|<RDS 4004 RSELABXX/ORPGLESF  [Contents of <RO54004 RSELAEXX/ORPGLESACLT
- QHLPSYS ] e 7= =
& [QsYs o PAYROLLG I RPGLE ) e e e e e
m 05YS2
+ QUSRSYS
= RSELABXX
COMPARE
QCBLLESRC
OCLSAC

. QCMDSRC

QRPGLESRC

LS o
+1 WFLABXX : f
# WSSLABXK = —I
¥l <ROS4004/ADM> - Sl
: m Retiesh | Sot | susser | Pt ||

Open | oo | Cancel| Help |

[¢<ROS400A> RSELABXX/QRPGLESRC[PAYROLLG)

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.
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The Compare dialog opens:

compare

<ROS400A>RSELABXYORPGLESRC[PAYROLLG)

Select or enter a file name
<RDS400A>RSELABXXJQRPGLESRC[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
differences in these members.

ECUDE - <ROS400A >RSELABXX/QRPGLESRC(PAYROLLG): 2 - |D|EJ
Fil= Edit Wiew Actions Compare Options Windows Help
| EE B R (@
<ROASLDOA>RSELABXE/QRPELESRC(PA
Row 1 Column 1 Replal Il Row 1 Column 1 Repla
........ T e e e T
apaent Fosassirntsnentnss a aag188 Foesssndtn e s u® a
oasep2 F* PROGRAM NAME : 008200 F* PROGRAM NAME | |
oasen3 F* DESCRIPTION - —{ /888300 F* DESCRIPTION -
popaay F 0aB4 00 F=
gaaans Faeseseaeaeae 3 3 M3 30 30 30 3036 appcae Foesesesani e s s s n
panen6e 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
feaen? 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
saee21 F* This program —§ 8821080 F+ This program
paee22 F* used are - MS 882200 F* used are - MS
oaeez23 F* - EN —j /882300 F= - EM
papez2y F - PR 082400 F= - PR
- -
«| [ b ] [ <] [ v
I1BH Live Parsing Editor IBM Live Parsing Editor
| vI vl

12. 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.

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

14. Click Compare > Exit Compare from the CODE Editor menu (which was
inserted while performing this action).
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The CODE Editor window re-opens.
Close the CODE Editor.

15. 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.

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.

|Welcome | #/MSTDSP m x|
Row 211 Column 1 Replace 2 changes.

Pttt niZenscbineeBuaaitevitensation s BuoestionsBoonatenesToooatons
020600 c* -
0z0700 C* Agcess employes master to validate action code recuesc
0z0800 Cct
0z0s00 C IF NOT *INEC
0zZ1000 C EMPNO Fi EHPMST S0
021100 C % ACDESR

ENFS5014E Operation code™ valid; specification is ignored.

021200 e ELSE —
021300 C LEAVESR

021400 C END

021500 C* end of error loop

Dz1600 C ENDdo

021700 c*

021800 C* Display enploves maintenance format

021500 c*

022000 C EXFNT EMNPMNT -
d | of
[

4. Move the cursor onto the pink error message.
5. Press F1.
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Remote System Explorer

4¥ Help - webSphere Development Studio Client Advanced Edit

..:-@ WebSphere software ‘_‘E"‘:‘:‘-‘:’Q_&
- —_—

Search: | |m Search scope: Al bopics

Contents @ || &2 2 la

@ product overview || RPG Messages (=

& Scenarios

@ Tutorials and sample |

Q Configuring | RNF5014

Q Developing

:DEb“N‘“Q Operation code is not valid; specification is ignored.
Deploying |
Testing 30

@ Troubleshooting |

@ Reference Cause .. ... : The Operation code is not valid. Mo

(o Glossary | futher checking is done on the specification. The

@ accessibility | operation must start with a valid Operation Code and
i || can be followed by an optional Operation Extender, If
® support information specified the Operation Extender must be one or more
| of A,D,E,H M, N, P, R T, orZ and enclosed within
parentheses.

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

| | _] | | Top of Page | Previous Page | Next Page | Table
1 M| of Contents ]

!||f'49|ﬂﬂ| =l

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.



[#- Plug-In Development
[# Profiling and Logaing
#]- RAD

emote Systems

dp preferences

[+ D:\Documents and Sett 3_]

ILE RPG

ic syntax checking
IV Automatic syntax checking of SQL statements (performed on the server)
[~ Automatic uppercasing

- Communications
- File Cache Enter key behavior
: _':Ies_ ¥ Repeat previous specification bype
i iSeries
: Cache I Repeat previous operation code (if on C-Specification)
- Command Executio I Set C-Specification cursor position
Command Subsyste Pasition
o= Job Subsystems B
Ex Editor Parsers [ Set free form C-Specification cursor position
: a Position
COBOL -

i I™ Set D-Spedification cursor position
‘ % ’ Fosition

L. Objects W automatic indent

¥ Program Verifiers v Automatic closure of control block

- Table Yiew

i Templates
- Logaing

Passwords

I~ User defined tabs

|i-i. Caontrol 1t |

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. Each column is considered a separate entry space

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

c. The default editor preference is that column sensitive editing is off
d. 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. Preferences window
b. Editor window
c. New wizard
d. Remote Systems view

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

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

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

6. You can also cancel the effects of an undo operation by using the
operation. Name the operation.
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11.

12.
13.

14.

58  Remote System Explorer

Insert
Replace
Redo
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

a0 o

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.

a. Search

b. Find

c. Edit

d. Find/Replace

You can search for:
a. A word

b. A partial word

® Qoo oW



c. A sequence of words
d. A pattern if it follows the rules of regular expression
e. All of the above

15. 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

16. 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

17. 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

18. 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

19. There are two ways to compare files. They are Compare tool in the workbench

and the Compare tool in the CODE Editor. (T, F)

20. 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)

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

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

* 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
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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

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

[ILE RPG,” on page 61|

Remote System Explorer



Chapter 4. Module 4. Verifying and compiling ILE RPG

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 65|

+ [“Exercise 4.3: Submitting iSeries commands in the iSeries table view” on page 68|
« [“Exercise 4.4: Running commands and programs” on page 70|

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.
3] iSeries Error List - <TORASE44 >RSELABXX/QRPGLESRC(PAYROLL) = @ &g v X
[ D | Message | s... | Line | Location | Connectic «

ENDSE. operation is missing for subroutine. .,
RMF7030 The name or indicator EMES is not defined.
€ RNF7030 The name or indicator RSNTAX is not defin...

@ RNF7018 The operand RSNTAX of EXSR is not a sub...
@ RNFS1G4 Factor 2 must be '0' or '1" when the Result,, .
@ RNFTSIS Move operands ERR and EMES have type...
i RNF7089 RPG provides Separate-Indicator area for. ..

= DRETAR Thoa monns e indic sbae BERITAS i mak enfo

4| |

| RSELABX¥/QRPGL... 5400a
365 RSELABXXJQRPGL... s400a
95  RSELABXX/QRPGL.., sd00a
95  RSELABKZ/QRPGL.., s400a —
364 RSELABXY/QRPGL.., s400a
365  RSELABXX/QRPGL.., s400a

27 RSELABXR[QRPGL... sd00a
110 NEE ARV IanDYTL rnan_v.l
4

TeBE888R8SE

Remate System... | Tasks (iSeries Table View |iSeries Comman... |iSeries Indent | Remote Search [ﬁsﬂes Errar List

The error list shows you:

The error message itself
The severity

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.

2.

Remote System Explorer

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.

wecome | Zwsose DN x|

Row 365 Column 54 Replace 2 changes.

»

the Result is an indicator or an INDDS data

036500
vpes that are [EMESS I fiEmess
defined. char(50)

036600

036700 *INGD

036800

036200

4

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.

e & x
[=l-H— Figlds -
&1 (1 ACODE : Character (1)
& 00 ACREC ; Character (1)
#- (] 1 EDEPT : Character (5)
# 0 ELOCN : Character (30)
#-00 EMCAT : Character (1)
ERVEEMESS : Character (S0)
# 43 EMPAPL : Character (1)
#-( EMPNO ; Packed Decimal (£,0)
& 00 ENAME 3 Characker (30)
@ 43 ENHRS : Packed Decimal (3,1}
{1 EPHRC : Packed Decimal (5,1)
2 EPHRP : Packed Decimal {7,1)
=~ EPHRY : Packed Decimal (7,1)
0 EPNRC : Packed Decimal (5,1)
0 EPMRP : Packed Decimal (7,1)
{1 EPMRY : Packed Decimal (7,1}
& 0 ERR : Character (S0} DIM{10)
+ EUSRI : Character (8)

1 71 PRODE « Characker 12Y X
| | »

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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| ] Welcome / PAE X |
Row 398 Column 1 Replace
| Taiwiahass wioata waboss via Booa wieKone wiehata wakaraiy

038600 c MOVE ERR(1)

038700 C END

038800 [ IFNE (el

0383900 G MNDNE ExY

032000 od HOVE i

039100 c MOVE ERR (1)

032200 C END

039300 [of IFNE L

039400 C ANDNE vEd

039500 Cc HOVE L ) *IN6C
039600 [ MOVE ERR(1) EMESE
039700 END |
b3ssoo @ ENDSR

039300 %

040000 C".“!-‘.".’-'x'-’.'!.‘.“.‘?t'-’.?-'.“.‘7‘.‘:'-’.1’-‘.“.‘71:'-’.1".“.‘71:'-’.1’:"ﬁt??ﬁ‘r‘ﬁﬁ‘xt?‘ﬁﬁ‘x*?‘.‘.‘ﬁ‘xﬂvl

A | Ein
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.

X3 iSeries Error List - <TORASA4S

ID Message

@ RNFS175 ENDSR operation is missing For subrc

@ RMF7030 The name or indicator EMES is not de

@ RNF7030 The name or indicator RSNTAX is not 54005
@ RNF7015 The operand RSNTAY of EXSR. is not v L[] Severe pe]
D RNFS184 Factor 2 must be ‘0 or 'I' whenthe F B Terminating ‘

L3 RMF7515 | Move operands ERR. and EMES haye D . o | ;| PGL..,

.

1 RNF7089 RPG provides Separate-Indicator areafor.., 0 27 RSELABXXQRPGL.., | 54003
+,  MRMETOE Tha mame s indicskar DERT AT - Aok enfa n 140 (T =Y =T T T »Arﬁ;

4| |

Remate Syste... |Tasks |iSeries Table V... |i5eries Comma, .. |iSeries Indent | Remote Search ['ﬁerics Error List

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

Now before you loose any of your changes, it’s a good idea to save them. Make
sure the PAYROLL 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.

Remote System Explorer
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%3 iSeries Error List - <70

i | RNF7089 RPG provides Separate-Indicator area for,..
RMNF7031 The name or indicator *INO3 is not refere...

1 0 27 RSELABAXIQRPGL... 54003
i o
i RNF7031 The name or indicator *INO4 is not refere... 0
1 0
i 0
1 0

RSELABXAJQRPGL... s400a

1

1 RSELABXXJQRPGL.., s400a
1 RSELABXA/QRPGL.., 54004
1
1

RNF7031 The name or indicator *IN0S is not refere. .,
RNF7O31 The name ot indicator *INO06 is not refere. ..
RNF7031 The name ot indicator *INO7 is not refere. ..

RSELABXX/QRPGL.., s400a
RSELABXAIQRPGL... s400a

| | »
Remioke Syste... |Tasks |iSeries Table V... |ISerles Comma.., (iSeries Indent |Remate Search |ISeﬂes Error List

Everything should be ok. You should see informational messages only. 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.

_ialx]

Logaing ;I
[+ LPEX Editor
[+ Plug-In Development
- Profiling and Logging
[+ RAD
=} Remote Systems
- Communications
. File Cache
- Files
El-ISeries
: Cache
Command Executio
- Command Subsyste
Job Subsystems
[+ LPEX Editor Parsers
Objects
[#- Program Verifiers
- Table Yiew 7
: Templates
--Logging
- Passwords
- Server

- Spell Check =
o | _>l_'

| Command Execution

Command Execution Preferences

Preferences for compiles and user action varisbles
Object library: | *SRCLIB
[V Replace object

mpile in batch

Preferences for batch compiles, commands, and user action variables

Job description library: [T
Job description; | *USRPRF
SBMICE additional parameters: |_
I Add batch compiles to the iSeries Job Status view

I Add batch commands to iSeries Job Status view

Preferences only for complle commands

Restore Defa

mport... | Export... |

oK I Cancel I

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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w-Ely QCMDSRC, *file,p
=1 Ely QDDSSRC, *file.pf

7/ MSTDSP | FreRolL X
o Rename

4 Column 7 Replace
@ )y COMPARE, *fie.pi Copy . cflono1Factor L4+ +++++Oper
-] EMPMST. ¥le.pf-c 2" Move c B END
1[5 EVFEVENT *file.pl 9§ Delete 2 PRIAPL IFN]
51-585 MSTDSP, *file. dsp c FRJAPL ANDI
-6 MSTDSP2, *file,ds VNP o HOV]
@ g PROMST *file.pi-c  Verify (Prompt) c HOW]
&@] QEPLLESRC., He W Find String... (E RENLPL ?;‘EII\)T]
w0 By QCLSRC.*Fle.pf<  compile 9 e IF

Compile (Prompt)

User Actions

E‘p& CRTRPGMCD. .

Iy PAYROLLG.rpgle

Iy EMPMST.pf
-y MSTDSP dspf Add To iSeries Praject, ..
0y PRIMST.pf Make Available OFfline 5 work With Compile Commands. ..
..... [D REFMST.Df
-y RSNMST.pf Compere Ak ’ mam_acrlzian compleced wit
& E.l QRPGLESRC *file Properties
IR ROLL pole

:rll ':ﬂ iSeries Error List - <TORASE44>RSELABIQRPGLESRC(PY

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.

&b Create Bound RPG Program (CRTBNDRPG) x|
Program: | PAYROLL v] Name =
Library: RSELABXH ] Mame
Source file: QRPGELESRC =i Name, QRPGLESRC
Library: RSELAEXR e Mame
Source member: PAYROLL vl Name
=l
Source stream file:
=
Generation severity level: 10 0-20
Text 'description’; *SRCMBRTXT | Character value. .,
Default activation group: *YES -
Advanced Parameters
Compiler options: f_____:_] Ald |
YEVENTF RemovElR) |
Maoveun |
—— Ifiave dawn l
Debuaging views: =1
Replace program: *YES =
I Advanced (1) I~ all parameters(2) [~ Keywords(3)
CRTENDRPG PGM(RSELABXX/PAYROLL) SRCFILE(RSELABXX/QRPGLESRC) SRCMBER(PAYROLL) OPTION(*EVENTF) =]
DEGYIEW(*ALL) REPLACE(*YES)
IZ]
Resoredefks | cancel |
I e et = 3

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

OPTION(*EVENTF) DBGYIEW/(*8LL) REPLACE(*YES) :]
Program PAYROLL placed in library RSELABXX, 00 highest severity, Created on 03/29/04 at 12:32:00,
Cause , .., .: Program PAYROLL was successfully created in library RSELABY®, The highest message
severity that resulted was 00, The program creation date and time are 03/29/04 and 12:32:00.

R d

Remoke Syste. .. |Tasks |1Series Table VG eries Cumma;; iSeries Inderk |Remoate Search |ISeties Error List

Command |M0rrnd ﬂ [ :l Prompt; .

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

68

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 Command 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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:'=;._'[=5§;y SR

| Attribute Text [status | | | |
0 EMPMST PF SRC oK
4 msTDSP DSPF SRC oK
B prIMST PF SRC oK
P REFMST PF SRC oK
Py RSNMST PF SRC oK
b

P e——
Command [Normal ~ K CHGCURLIB RSELABKA ) ~| prompt... |@

Messages |Current library changed ko RSELABEXX, ;I Details... I Show Log... ]

Remote System Details ﬂas@w Table Vi__e@rlas Commands Log |iSeries Indent Remote Search |iSeries Error List

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 get this error message because the table view is not linked to an active
connection.

|

Q No iSeries connection exists for the view, Specify a connection using the

view's menu,
Details == I

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

PAYROLLD. *pgm.chlle

®

> E'EJ PAYROLLG.;;;gm.frnge Zache Fle Descriptions
& =) COMPARE, *file.pf-src

[ EMPMST *file.pf-dta Y Find Strng...

[ EVFEVENT.*file.pf-dta  Change(8)...

- 6% MSTDSP, *file.dspf Save..,

- 65 MSTDSP2, *File. dspf Restore, ..

[ PRIMST *file.pf-dta User Actions |
- Ey QCBLLESRC.*file. pf-sre

. [Ely QCLSRC #file.pf-src Add To iSeries Project...

Ely QCMDSRC. *fike.pf-src | Make Available Offline

El) QDDSSRC. *file.pF-src Properties(J)
= BORPGLESRC *file pf-srl
-y PAYROLL.rpgle
Iy PAYROLLG.rpgle
E) QRPGLESRCP *file.pf-src
£ [F REFMST.*file.pf-dta
#-[E] RSNMST *file.pf-dta

[
el
s

i}

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

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

¢. Run the CHGCURLIB command again.
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The command will run on the iSeries and after completion you will see the
completion message on the bottom of the iSeries Table view.

- SHEP & o @ v X

g | Type
RPGLE
RPGLE

UE
=

Command |Norrna| j |

I Messages iCurrern‘. library changed to RSELABKK, ']I Details. .. I

Remote System ... | Tasks iSeries Table View [ESerias Command. I |Remote Search |iSeries Error List

ShowiLog, ..

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

| X &

i+ I, Q5YS . *lib.prod-sys
- il Qsvs2.*ib.prod-sys
] ']' QHLPSYS. *lib.prod-sys

=i RSELABXY, *lib.prod-cur
i et

B ] CLR1.*pgm.clle
Lk [ MYCOMPILE *oom.clle

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

70

Before you begin, you must complete [‘Exercise 4.3: Submitting iSeries commands|
[in the iSeries table view” on page 68|

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).

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
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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.

Starting an interactive connection

To start an interactive connection:

1.
2.

Start a 5250-emulation session.
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.

ol Session A - [24 x 80] -0 x|
File Edit W¥iew Communication Actions indows  Help

B B B BE @6 5% 22 & @

HATN F4B0 Main Menu

one of the following:

folders

Information

Ej"_ [1902 - Session successfully started | i

In the command line, type the command
STRRSESVR connectionName
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.

Running the payroll program

Now you are ready to run the PAYROLL program that you just compiled.

Return to the workbench.

To run the payroll program:
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PAYROLL, *pam,rpal
%] PAYROLLD . *pgm.chl
PAYROLLG. *pam.rpt
COMPARE  *file. pf-s1
E EMPMST. ¥fle pf-dta & popract
-[E EVFEVENT *fille.pf-d ~
6% MSTDSP, *fle.dspf - Pand
861 MSTDSP2, *file, dspf ek
& PRIMST *file.pf-dta _
QCELLESRC. *file.pf- ~
QCLSRC. *file.pf-src 55| COPY
QCMDSRC. *file.pf-5 [ paste
=l) QDDSSRC *File.pF-st

@ EMPMST.pf & Move...

0y MSTDSP.dspf 9% Delete...

%y PRIMST.pf

(®y REFMST.pf Update. ..
| @y RSMMST.pf Change...
=y QRPGLESRC *file.pf  5aVeE...
: M PAYROLL.rpgle Restore. ..

I PAYROLLG.pgle  User Actions »
#-E) QRPGLESRCP. *file.r =
#1-[) REFMST *file.pf-dta . 2ot¥ice ENtry Pork »
+

= i 3 ey F:
s E-] RSNMST."‘File.pf—&a iSeries application in RSE Job

B8 MYCOMPILE *cmd Run{Prompt )8} 13 Batch

I\, QGPL.Ib.prod-ust DebugAs() ¥ W
|, QTEMP, *ib,test-usr Debug (Prompt)(J) »  Multi-threa

Go To »

5] show in Table

Rename..,

B Y = Y S

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.

=

File Edit Wiew Communication Actions ‘Window Help

22|%| | 5% 2 3| @O

{ai tion i

' ,Cne:tad ko remote sarv;fhost toras pdl0l on psprintl:pd101 ; i
5. Type x beside Employee Master Maintenance.
6. Press Enter.
7. Type 234 for the Employee Number.
8. Type A for the Action Code to add employee 234.
9. Press Enter.

10. Type any information you like about the employee.
11. Press Enter.
12. Play in the application as much as you like.
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13.
14.

Press F3 to end the PAYROLL program.

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 or disconnect all sessions. You
would right-click the connection and click Disconnect or Disconnect All on
the pop-up 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.

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

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

Message
Severity

Line

Location

f. Connection

g. All of the above

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

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)

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

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

® 20 T
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c. An interactive job
d. 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 RPG 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 ILE RPG,” on|
page 61.[ 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

* 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 RPG source from the Remote
Systems view and run the payroll program interactively, you can move onto
debugging your payroll program. Continue to [Chapter 5, “Module 5. Debugging a|
[CL and ILE RPG program,” on page 75
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Chapter 5. Module 5. Debugging a CL and ILE RPG program

This module teaches you 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 76|
[Exercise 5.2: Starting the integrated debugger” on page 76|
[“Exercise 5.3: Setting breakpoints” on page 82|

[“Exercise 5.4: Monitoring variables” on page 85|

[Exercise 5.5: Stepping into a program” on page 90|

[“Exercise 5.6: Listing call stack entries” on page 92|

[“Exercise 5.7: Setting breakpoints in PAYROLLG” on page 93|
[Exercise 5.8: Removing a breakpoint in PAYROLLG” on page 94|
[“Exercise 5.9: Monitoring variables in PAYROLLG” on page 95|
[Exercise 5.10: Adding a storage monitor” on page 96|

[“Exercise 5.11: Setting watch breakpoints” on page 97|

[“Exercise 5.12: Closing the debug session” on page 99

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 5, “Module 5. Debugging a CL|
land ILE RPG program,” on page 75,

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.

4P Remote System Explorer - PAYROLL - WebSphe

File Edit Source Compile Navigate Search Projec
Jl=35 I

»

=
’% gy |
| E N Mew Connection
e + B Local
=Y s400a
= #D iSeries Objects
- [# 3% Work with libraries...
| @ 2% work with objects. ..
-3 work with members. .
L B W Library list
: &l Qsvs Mib.prod-sys
#1-lil, Qsvs2 Hib.prod-sys
3] i} QHLPSYS. *iib.prod-sys
=i}, QUSRSYS, Hlib,prod-sys
=" RSELABY. *lib. prod-cur

i . ~rpgm.cle
. [ [#] PAYROLL. *pam.rpale
. - [F] PAYROLLD. *pgm.chlle

Expand library RSELABXX, if it isn’t expanded already.
Select program CLR1 in library RSELABXX.

a s DN

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

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

6. Select iSeries: Debug Interactive Application under the Configurations list.
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7.

Remote System Explorer

Create, manage, and run configurations

Configurations:
5 Attach to a Running Process =

=y Compiled Application

EGL Listener
- EGL Program
AW HTML Seript Application
[=hy za

13 i5eries: Debug Multi-Threaded Applic.
Java+ Application Debug
@ Java Applet
£J Java Application
B Java Application in iSeries Server
- 74 Java Bean
-~ Ju Jdnit
3 Remote Java Application
@ Run-time Workbench

W7 Script Host Application =

Hﬁ__ Server

% 5QLI Application

Stored Procedure Debugger -
< | »
Mew I Dielete I
Debug I Cloze
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.




Namd |CLR1 ]
‘what To Debug | Advanced ] %5 common
Connection: [s400a | New. I

- Program of Service Praogram
Library; | RSELABRX

& Program:
| cr1

" Service Program;

¥ sStep into
[V Terminate debug session on program completion
pdate production files

apply | Revert |

|Debug|close|

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

Name: | CLR1

What To Debug How To Start Advanced ] ﬁ Common

Command to start application:

CALL PGM{RSELABRX/CLR.L) d
=
ﬁ
| C rowe |
":--_—-;"

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

11. Click Prompt.
The Call Program (CALL) window opens.
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12.

13.

Remote System Explorer

b call Program (CALL) x|

Program: CLR1 Marme

Library: LEaLLAB: :l Name

Parameters: ( P ) _._|
H

g

Hemove

Move up

[0

Meowve dewn

™ advanced I~ all Parameters I Keywords

CALL PGM{RSELABYK/CLR1) PARM{%') 2]

7

Restoredafal.ﬂtsl Cancel I

[ 2|

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.



[

Create, manage, and run configurations

x

LS

Configurations: Name: | CLRL

. g Attach to a Runni
5, Compiled Applicat

EGL Program

J}_,J HTML Seript Applis
e Command ta start application:
3 iSeries: Debug Ba

- I EGL Listener What To Debug How Ta Start Advanced | 3§ Common

& B iSeries: DebugIni | ~ALL PGM{RSELABXX/CLR1) PARM(XX')
- B pew_configur
-8 iseries: Debug Jo
- [ iSeries: Debug M
~FJ Java+ Applicatior

B8 Java Applet

- Z) Java Application
@ Java application i

- 5§ JavaBean

-~ Ju Jnit

E;’, Remote Java App

i & Run-time Waorkbe Frompt, ..

B

I seript Host Applic
[ server

! % 50LI Application
} Stored Procedure:
@ wwebSphere Appli
E{ﬁ WebSphere w5, 1

KT e

New |  Dele aply |

Revert |

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

&b EVFC50011

( ’iﬁ Ma interactive job associated with this connection, Associate an interactive
job with this connection to continue.

Cancel I << Details

A request to run an interactive command or program was received for the RSE
connection s400a, but no interactive job is currently associated with this connection.
To associate an interactive job with this connection:

1. Start the RSE communications daemon if it is not already running, Seleck
the pull down menu from the Remake Systems view and select Start Communications
Daaﬂ:jn)(if it says Stop Communications Daeman then the dasmon is already
started,

2. Open a 5250 emulator,

3. Runthe CL command STRRSESYR NAME(s400a)

-

4, This will associate the interactive job with this connection, causing this LI

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.
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Now that the program is active on the iSeries and stopped at the first
executable statement, the debugger displays the source.

db Debug - Welcome - WebSphere Development Studio Client Advanced Edition foriSefie -0 x|
File Edt Mavigate Search Project Profile Run  Window Help
IB-E8 &[5 % -%- G- [|® 2|6~ -
|#6 | mmp»|A
g 5 Debug w % || 02 Variables £ I v X
T 0 B w3 @ | 4| %, | @ %LOCALYARS =FOR RPG, COBOL OR CL USE TH
[E . =@y Thread:1 (stopped) -
— ; = CLR1:CLR1: CLR1
i = _CL_PEP:CLR1:CLR1 _|
QCMDEXC : QCMDEXC : QCMDEXC || 4 | o
i e — executeCommand | QRSEMAIN : R el
- = S LI_I ‘ =
Debug Servers Variables |Breakp... |Expres.., |Registers Storad b
| Welcome X | 3= Outline X
Fow 1 Column 1 Replace B An outline is not avalable,
+ 1 + 2 + ) + 4 + 5
- 1 PGH PARM (snum)
2 DCL VAR (&num) TYPE(_ |
3 del snage *ochar 10
4 dcl £1ib *char 10
=
< | 3|
& Consols [Process: 035327/RICHIEYL{QPADEYI006 Program: CLR1] O|Bk~-8 & x
L1 ;H

I Console |Tas|-<5 |iSeties Commands Log

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 76

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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! | Welcome m X
Fow 11 Column 8 Replace Erouse
o e T B e T e aa T e
6 CHGVAR VAR (SNAME) WALUE('Claus Weiss')
ki LOOF: cheorar var (&count) wvalue(&count+1)
g if (&count *lt 100) then{goto loop)
=] CHGVAR VAR (€NAME) WALUE('Claus')
10 chgvar var (&£lib) wvalue (' RSELAB' #CAT &nuwm)
i 2 PG (£1ih/PATROLLG)
Edit,., |
1z
13 Find Text... B
Hrdifext
e Finud Procedure. ..,
& Console [f rnuos Program: €LR1]
A n_l' =]
&dd Service Entry Point. ..

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.
\Welome | ZMSTDSP | ZPAYROLL X
Row & Column 31 Replace Erowse
' 1 ' 2 ' -+ 4 ' 5 ' -
5 DCL VAR (goount) TYPE(*DEC) LEM(S
6 CHGVLR VAR (ENAME) WVALUE|('Claus Weis
7 LOOP : choyar var (goount) value {fcount+1)
- ) if (scoffnt *lt 1%@
] THGVAE VER & ALUE('Claus')
10 chorvar var (&likb) walue ('RSELAE' *CA
L® 1, CALL PGM(&1ib/PAYROLLG)
12
4. Click the Breakpoints tab in the upper right pane of the Debug perspective.

The Breakpoints view opens.

B ereakpoints

=@ 9~

A Line [CLR1.CLLE:11]
X iine [CLR1,CLLE:S]

2| Go ta File

&dd Breakpoint  »

Select Al
W Gzt
[ Disable

araios Gacgans) = Pemove

rage |Storage M... |Monitors |Modules | Display
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5. In the Breakpoints view right-click the breakpoint for line 8.
6. Click Edit Breakpoint on the pop-up menu.
The Edit a Line Breakpoint window opens.
7. Under Views, click the *SOURCE radio button, if it is not already selected.

4P Edit a Line Breakpoint B _)_(_]

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

Program
| *PGM RSELABXX/CLRI =l
Module

Source{optional):

| CLR1,CLLE _:]

L CD I |  concel

8. Click Next.

4P Edit a Line Breakpoint B _)_(_]

Optional parameters
Make the breakpoint conditional upon the following parameters ﬁ

Thread: |Every » l

—Frequenc
- oa
To W
Every; [1

Expressions |

< Back | ext > | r] 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.

9. Under Frequency, in the From field, type 99.
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10. 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.”]|

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.

B x|

Columm 34 Replace EBr
i 2 1 3 ———I 1 4 + 5==
CHGVAR VAR (&ENANE) WVALUE ("
LOOP: chovar var (._ic_ounr.) value [_
if zw S AAAY el f e .
CHGVAR Gt
chgvar Find Text.,.
CALL SR
SR Find Procedure. ..,
Edit Breakpoint. ..
Remove Breakpoint
5: 085327 /RICHIEYUJQPADEYDDL  Dis3ble Breakpoint
fidd Watch Breakpoint...
Add Service Entry Point,

Monitor Storage
Map Storage. ..,

sies Commands Log

Change Text File..,

2. Right-click &count.
3. Click Monitor Expression on the pop-up menu.
The Monitors view opens.

B Monitors g o8 R8BS x
-y BCOUNT = 00000,

Variables | Breakp... |Expres... |Registers Storage lstorag.&'lmit_ors ﬁm “rl

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.
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Now that some breakpoints are set, you can start to run the application.

% Debug Y B B kL% x
[=-%F CLR1 [iSeries: Debug Interactive Application] s

= @? State: <stopped: Connection: iSeries{TM) (R154004:43746)
- =@y Thread:1 (stopped)

' I R1:CLR1: CLA]

_CL_PEP: CLRI1: CLR1

QCMDEXC : QCMDERC ; QCMDERC
executeCommand @ QRSEMAIN : RSEMAIN

main | QRSEMAIN : RSEMAIN —
_C_pep | QRSEMAIN : RSEMAIN

QUICMD @ QUICMD ; QUICMD

CQUIMGFLW : QUIMGFLYW : QUIMGFLW -

(RTRIRTTHTRININ

.Dabug i Server:

Click the Resume ﬂ 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 90/
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.

.z<_l

= Program received unmonitored exception MCH3601: Painter 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 to terminate the debug session on the workstation.



4 Debug - CLR1.CLLE - WebSphere Development Studio Client for

File Edit Mavigate Search Project Profile Run Window Help

|IS-BRa[E]3%- % -%-

% -||® 2% -2 -

|6 | @amp|A

¥l servers

s

X % | 0= Variables

BlD~

3 X H POt P

Server

| status

)

=

4] |

4
jvaridies fﬁred‘p.'. |Expres... |Registers 4 ¥

welcome | ZmsTDSP | ZpaYROLL % || 3= outine x
Row 13 Column 1 Replace An outling is not
e A m = G e e § e e e e e RIS,
o CHGVER VAR ( SNANE A
» 10 0 ‘chgvar  var (&lib)
5 11 CALL PGM (s1ib/
12
13 ENDPGH -
« | 2

B Console [Process: 258659/STECKHAM{QPADEVOOOF Program: CLR1] 1 | [k » & / x

4

-

o

Consale |Tasks |iSeties Commands Log

[ |

Click Window > Show View > Debug.

=10l x|
|6 |mmpl|A Open Perspective »
= 470 Servers % A Hide Editors X
== - % EBreakpoints —
ER||%s & & ¢ = Lock the Toolbars
& Console
[E Server Customize Perspective...
iz EETHN ...
=] Display Reset Perspective
&9 Expressions Close Perspective
EE outline Close All Perspectives E
57 Tasks Keyboard Shortcuts 4 >
h ;
_]di @ Threads and Manitors Switch ko Editor. . Chrl+shift+d |
Welcome x
v )= Yariables Preferences ]
hm— E—

c. Go to your 5250 emulator and press Enter until the program messages
complete and the Remote System Explorer communications server screen

appears again.
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=1 Session A - [24 x 80] =10 x|

File Edit ‘%iew Communication Actions ‘Window Help

) ] 2% E|m| ] % &t 5] @O

=" 1902 - Sessian successfully started 4

d. Click the Remove all terminated launches =| icon on the Debug toolbar
to clean up the Debug view.

e. Click the arrow beside the Debug icon on the workbench toolbar to start a
new debug session.

f. Select Debug from the list.

&P Debug - PAYROLL - WebSphere Development

File Edt Source Compile MNavigate Search Pro
(5 - H 85[0 - % - %-
| @ & | m > | A Bricri

=] &3 Debug DebugAs  »
| =2

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{RSELABRRICLRL)

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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b call Program (CALL) X
Program: I CLR1 Marme
Library: .Bﬁﬁkﬁﬂxx ;l Name
Parameters; [
I advanced I~ all Parameters I Keywords
CALL PGM{RSELABXX/CLR 1) PARM{'XX") LI
R&storedafa.ﬂtsl 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

e Host: CPF3501 Johis already %ng serviced, traced, or debugged.

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.
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To step into a program:
1. Click the Step into icon on the Debug toolbar.

1% Debug ST N ‘ﬁ, | A % v x
[=-FF CLR1 [iSeries: Debug Interactive Application] -
= @? State: <stopped: Connection: iSeries{TM) (R154004:43746)
- =@y Thread:1 (stopped)
L= eSS
_CL_PEP: CLRI : CLR1
= QCMDEXC : QCMDERC : QCMDEXC
= executeCommand : QRSEMAIN : RSEMATIN
= main | QRSEMAIN : RSEMAIN ]

_C_pep : QRSEMAIN : RSEMAIN
QUICMD ¢ QUICMD : QUICMD
QUIMGFLYW : QUIMGFLY : QUIMGFLW b

Debug JI Servers

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.

x

”i Program received unmonitored exception CPFO001: Error Found on CALL
i command, E

=

Complete the same steps as covered in the section called Error Handling in
[“Exercise 5.4: Monitoring variables” on page 85

2. Right-click anywhere in the Source view.

| wecome RIS x|

Fow 1 Colwnn 19 Feplace
= 1 ' iz ' 3 ' 4
» I Fadl e e T e T s X
2 = 11
3 F* Fird Text... Eeporcing master 1
4 F* Eind Next ally described wc
g5 Fa® TERAAATANANTAINRNY
" Find Procedure. ..
& r»
7 F* Add Breakpoint on CHAIN operati
& if Add Watch Breakpoint. ., onditcion
Add Service Entry Paint...
Run To Location
B Console [Process: 0853271 LR1]
Monitor Expression
Manitor Storage
Map Storage. ..

Change Text File...

14 v Show *SOURCE

q
Console |Tasks |i5eries Commands Log

Show *STATEMENT

3. Click Switch view > Show *LISTING on the pop-up menu.
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| Welcome m— b4
Row 50 Column 1 Feplace Browse
e I S B e S e S
49 48=ISELECT -]
50 45-1 L 1 1 EMPAPL —
51 50=1 2 2z PRJAPL
52 51=T A 3 3 RSNAPL
53 52=IENPSEL
54 53=1 3 1 6 DOEMPNO
s5 54=1 L 7 7 ALCODE
v
q | o

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|
iae 90.

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.

g (1 ST N e M M (T TR
[E-%F CLR1 [iSeries: Debug Interactive Application]

IEI--@ State: <stopped> Conneckion: iSeries (RORASO7M:5024)
= @y Thread:1 (stopped)
= PAYROLLG : PAYROLLG : PAYROLLG
_GQRNP_PEP_PaYROLLG : PAYROLLG : PAYROLLG
CLR1: CLRL : CLRY
_CL_PEP:CLRL : CLRL
QCMDERC | QCMDEXC ; QCMDERC
executeCommand : QRSEMAIN : RSEMAIN
main ¢ QRSEMAIN : RSEMAIN
_C_pep : QRSEMAIN : RSEMAIN
LICME @ QUICH QUICMD
= QUIMGFLW : QUIMGFLW : QUIMGFLYW
= QUIMNDRY : QUIMMDRY : QUIMNDRY

00 100000 000000 100 100

QUICMENL : QUICMENL @ QUICMENU
= QCMD : QCMD : QCMD
= E& Process: 148172/RICHIEYU/QPADEVODO? Program: CLR1

‘Debug I Servers

The stack entry allows you to work with and switch between different programs
and/or ILE modules.
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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 92]
Now you add some breakpoints in PAYROLLG.

To add breakpoints:

1. Select PAYROLLG in Threadl.

2. In the source view (also called the Debug 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.

_Wekome | $SPAYROLLGRPGLE X |

Row 57 Column 1 Replace Erowse
I———-l————1————-I————2————-+—-——3———— bt Seiadeied =Bt =Gt
53 c dou *INKC af
54 c EVAL *IN60 = *OFF =i
55 C EVAL EHMESS = *BLANK
/ 56 c EVAL EMPAPL = *BLANK
L@ 57 c EVAL PRJAPL = %BLANK
L 58 C EVAL RSMAPL = ¥BLANK
C

»

-
<| | »

5. Right-click in the prefix area of line 87 and click Add Breakpoint on the
pop-up menu.
To view all breakpoints, select the Breakpoints tab from the top left pane.

% Breakpoints = 2P| D x
/A Line [CLR1.CLLE:11]

2 Line [CLR1.CLLE:8]

A Line [PAYROLLG.RPGLE:S7]

A Line [PAYROLLG,RPGLE:53]

A Line [PAYROLLG.RPGLE:87]

Varlab{&‘;_ﬁr'_aﬂq:. ;_,&xprss... |Registers | Storage Storag... |Monitc d b

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” on page 94
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Exercise 5.8: Removing a breakpoint in PAYROLLG

Before you begin, you must complete [“Exercise 5.7: Setting breakpoints in|
[PAYROLLG” on page 93

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.

| welcome BN x
Row 55 Column 1 Replace Bra
l——-—+——-——1—-——-—+—~—~2——‘—+—‘—*3‘———+———-— e i T
53 C dou *INKC Al
54 C EVAT, *ING0 =&
55 C EVAL EMESS
56 EVAL EMEPAPL
@ 5 e EVAL ERJAPL
e Edit Bre%oint... 5 Sl bt ~|
ﬁerru:w‘& Breakpaint | LI '
| [Msable Breakpoint

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 -'ﬁ’i 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 Wiew Communication Actions ‘Window Help

B 2% Bl =@ %% & 8 el

= Tl
o remate sarve'r'.fhost toras pdl0l on psprintl:pd101 i &

| 5! (Connected

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 95/
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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 94,

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.

ol

Column 52 Replace Browse
2 : 3-———+ 4 : s-p--+ 6 . 7
C#® If the prior tywo tCesSts were not successiul, you have cho;
C* reason code maintenance, The program will continue with

next executable operation.

C SELECT :
{52 when X!
C EXSR Edit...

Find Text... .:J

Frid ext

Find Procedure. ..

1551 085327 /RICHIEYLQPADEY0006 Program: CLR.1]

#dd Breakpoink -
Add Watch Breakpoint. ..
Add Service Entry Point. .,

Run To Location

svias Mararnande | aa

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 PRIAPL 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.

EEE |, +-%%5eax

) BCOUNT =(
3 EMPAPL= Monitored Expressions

- PRIAPL =

8. Press Enter.
The variable is successfully changed.
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You have monitored several variables in PAYROLLG and now you are ready to
begin [“Exercise 5.10: Adding a storage monitor.”]|

Exercise 5.10: Adding a storage monitor

Before you begin, you must complete [‘Exercise 5.9: Monitoring variables in|
[PAYROLLG” on page 95/

Adding a storage monitor for a variable allows you to view the storage starting
with the address where the variable is located. The storage is displayed in
hexadecimal and text format.

To add a storage monitor:
1. In the Source view, double-click the variable ERR in line 33.
2. Right-click and select Monitor Storage on the pop-up menu.

' | Welcome m X |

Row 33 Columm 21 Replace
el —— 24 3 . Y S
z9 FPRINST UF AL E E
30 FRSNMST UF 4 E E
31 D*
32 mgrpile time array contain
. @
34 DT Edit...
35 B Find Text...
1 I Find Mext
Find Procedure, .,

Acd Brealpaint
Add Watch Breakpoint..

Aad Service Entry Paint,, .

B Console [Process: 085327/RIC

Run To Location

4

Console |Tasks |i5eries Command:

A new page is added to the Storage view. The tab shows the name of the
variable.

E]Smmg&

ERR ; Thread 1 ]

Ledress

C540D5D6
CFFZDF2 6090084 : E77F4040
CFF2DF2 60900843 T A DEDSC540
CFF2DF2 60900644 ol = E2C5D3C5
CFF2DF260900B45 DSE3C5D5
CFF2DF260900B46 [ copy View to Cipboard C1D7D7D3
CFF2DF260900B47 . C3E3C5C4
CFF2DF2 60900848, o8 Pt View ECSDS  C1DSC3CH
CFF2DF260900B490 40404040 40404040 4040C1C3 E3CSDEDS
CFF2DF2 60900B440 40C3D6C4 CS540D5D6 E340C5DE  E4C1D340
CFF2DF260900B4E0 E3D6407F C17F6B40 7FC37F40 DED940NTF
CFF2DF2 60900B4C0 C47F4040 40404040 40C1C4C4  40DSCSDE
CFFZDF260900B4D0 E4CSE2E3  C5C440C2 E4E340DS  CSC3DEDOD
CFF2DF2 60900B4ED C440C1D3 D9C5C1C4 EB40CS5E7 CY9EZE3ER2

3. Use the scroll bar on the right of the Storage view to scroll down.
You can see the current content of the memory.
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Right-click in the view area.

Click Reset Table to Monitored Address on the pop-up menu to return to the
starting address.

Right-click the view area.

Click Remove Storage Monitor on the pop-up menu to remove the storage
monitor.

You have added a storage monitor for the variable ERR and now you are ready to
begin [“Exercise 5.11: Setting watch breakpoints.”]

Exercise 5.11: Setting watch breakpoints
Before iou begin, you must complete [“Exercise 5.10: Adding a storage monitor” on|

page 96.

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.

If you know the line number where the variable is used, click somewhere in
the Source view and press Ctrl+L.

A Line number field is added to the bottom of the source area. In this field
enter 116 to go to that line.

| Welcome x |

Row 1 Column 40 Replace EBrowse
T e e T - T
F'ﬂ‘ﬁ"l‘ﬁ‘l\‘1“1"1‘1?1\‘1“1\'1‘1?1‘1“1\'1‘1?1‘1“11“1\'1‘Kﬂtwtwﬂ##ttt?#ttﬁ?#rthﬂ
2 F* PROGRLM NANE - Payroll
3 F* DESCRIPTICN - Time reporting master file mair
4 F* externally described workstatic
S § 2 e i e e e e i e e e i e e e
-] F* INDICATORS USED

< | Ll—J
Line ru'nl:‘ Ellsl_?

Double-click variable *IN60 to highlight it.
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.
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4P Add a Watch Breakpoint X

Required information
Sets a breakpoint to stop execution when data changes at a specific address ﬁ

Address or expression: | {FINED

Mumber of bytes ko watch: |D :I

o Mext > || Fnsh | Cancel

4. Click Finish.
The watch breakpoint is now set.
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

U lconnected ta remate server/haost toras pd101 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|

/ i Variable *IN60 has changed in program PAYROLLG, module PAYROLLG, which
\2) is running in job QPADEVODOG/RICHIEYL (085327,
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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|

page 97.

To close the debugger:

1.

5.
6.

Click the Resume icon on the Debug toolbar.

The application waits for input from the 5250-emulation session.
Switch to the 5250 emulation session.

Press F3 to end the job.

A message Program terminated appears:

(@ vchugpermessage 351

;i'i) Pragram terminated,

Click OK.

File Edt Source

¥t [EL |

Close all

.Dabug Setver

Right-click the Debug icon on the left taskbar of the workbench.
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
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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)

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

® oo oW

® oo oW

>0 a0 o

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.
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Module recap

You have completed [Chapter 5, “Module 5. Debugging a CL and ILE RPG|

[program,” on page 75]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 about filters and
actions. Continue with [Chapter 6, “Module 6: Exploring Remote System Explorer,”|

on page 103.
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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 104

« [“Exercise 6.3: Creating an object filter” on page 107

« |“Exercise 6.4: Creating a user action” on page 111|

« [“Exercise 6.5: Running commands from the Remote System Explorer” on page]
117

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

104

Before you begin, you must complete [‘Exercise 6.1: More about the Remote System|
[Explorer” on page 103

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).

#Remute System Explorer - PAYRDLL - W

File Edit Source Compile Mavigate Search

EREEE IR

ﬁ P-. oke St - %
= N Mew Connection A
B Local
= Y s4002

=87y Serizs Obie

< ‘Wark with libraries

- =5 Work with objects.
| & 3% Work with members. ..
= ﬁl Library list

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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x
Library Filter

Create a new iSeries library filker

Library; [RSE* ~14 Bmme...'

= Back I Mext = I Hrieh I e 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.
4. Type RSE= into the Library field, using the * wild card character.
5. Click Next.

The Name the new filter page opens.

x|
Library Filter
Mame the new filker %D
=

Filters are saved For easy re-use. Specify a unigue name for this filter, This name will
appear in the Remote Systems view, and will be expandable,

Filter name: S !AII RSE and YARPG Iihrarie.i]- ,

[~ Only create Filter in this connection

Select a profile bo 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.

Owiner profile: |YURICH ~|

<Back | mMet> M Fnsh ) cCancel

Note: You can choose between creating the filter for all connections or for this
specific one only.

6. In the Filter name field, type A11 RSE and VARPG Tlibraries.
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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.

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
1.

Remote System Explorer

change the library filter:
Right-click the filter All RSE and VARPG libraries and click Change.

L‘i‘:‘w B Lt

G g RSELAB e ;
@i}, RoELag SoInto

@ @}, RoeLag  GoTo ¢
[+ RSELAE

5 %’: REELAB %q:en i Mew Window

- i) RSELAB

- i RSELAB 3 Refresh

1 &% iSeries Comman Zepeid
M % iSeries Jobs Collapse
M ¥ IFS Files

“# Change...

1 Rename
5] Copy
& Move
# Delete

Remote Systems |Team Move lp

¥ [ove Down
[C] Properties ﬁ v i

Property I Yalue 1 show in Table

Connecti,,. Yes ” Find String...
Mame &l RSE anc

Propetties

Mewl kb Fha Filkar skvimme im

The Change Library Filter window opens.

&b Change Library Filter x|
Filter name: &l RSE and YARPG lbraties
Parent filter pool: Yurich Filker Pool

New Filker string:

I.tbrarv :] Emwsa...l
Revert |

m Cancel I
| 2
Select New filter string from the Filter strings list.

In the Library field, type VARx*.
Click Create.




The VAR* filter string is added to the list.
5. Click OK.
You are now back in the Remote Systems view.

. RSELABO7 *iib.test
W), RSELABOS, *lb.test
i), RSELABOY.*lb.test
W, RSELAB10,*ib,test
&l RSESERVER.*iib.prod
-l RSETEST *lib,prod
-l RSEWLULKAN, *ib.test
@i, RSE100.¥ib.prod
=i, RSE1000,Mib,prod
&, RSE10000.*b.prod
. RSES000,*lib,prod
i, varLABX::. *lib.prod
YARLABOD. *lib. praod
YARLABO1. *hib.test
WARLABOZ *lib.test
VARLABO3, *ib,test
YARLABO4, *ib.test
VARLABOS. *ib.test
YARLABOG, *ib.test
WARLABOTZ. *lib.test
VARLABOS, *ib,test
YARLABOY, *ib.test
VARLAB10.*ib.test

& E-E

|- - -

EEEEEEEEERESE

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.

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|
page 104,

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.

M5 Remate Systems v X

B IR s
AN New Connection
BB Local

=y s400a

oS

| »

#- 57 Work with members..,

&g Library list

B iﬁb User libraries

SR8 Al RSE and VARPG libraties
=i, RSELAB.*lb.prod

2. Expand Work with objects. You can also right-click iSeries Objects and click
New > Object filter on the pop-up menu.
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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.
B

oObject Filter

Create a new iSeries object filker

Library: < | FSELABNK] ) l’ J Browse. .. I
Object: | ™ ;! ;l Browse...
ecttyps: [ =14

Obiject attribute; I* :! J Brawse., |
|

Mare Types=>

= Back Next > Firish I Cancel

3. In the Library field, type RSELABXX.
4. Click Browse beside the Object type field.
The Select Object Type window opens.

4P select Object Type x|
Select an object type:

*EDTD a
*EXITRG =

*LIND
*LOCALE
*MEDDFN
HMEML

*MODD .:I

Hpaninil 1 F

[ ok | concel |

[ 2|

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.
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oObject Filter

Create a new iSeries object filker

Library: [ RsELABXx =14 Browse... |

Object: E

Objecttype: | *FILE

Chiject attribute: I i

Mare Types>> |

= Back I Next > | Firish I

Cancel

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.

P select Dbject Attribute x|

Select an object attribute:

BSCF3g
CMNF38
DDMF
DFU
DFUEXC
DFUNOTERC
DKTF
D3PF
DSPF3g
ICFF

LF

LF38
MXDF38
PF-DTA

[ 2|
10. Click Next.
The Name the new filter page opens.
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11.
12.

Remote System Explorer

I

oObject Filter

Mame the new filker ?EED
ad

Filters are saved For easy re-use. Specify a unigue name for this filter, This name will
appear in the Remote Systems view, and will be expandable,

Fier name: | My source files]|

[ Only create filter in this connection

Select a profile bo 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.

Cwner profile: IVURICH 3

<Back | Mext> H Fiish | Cancel [

In the Filter name field, type My source files.
Click Finish.

The new obiject filter displays in the Remote Systems view under iSeries
Objects:

= _& New Connection
# B Local
=l s400a
=gt iSeries Objects
3 =% Work with libraries. .
£2] .5:9 Wark with objects. ..
£2] :'=}'»> ‘Work with members. ..
& i Library list
g User libraries
] ;% &ll RSE and YARPG libraries
#-=) COMPARE. *fille.pf-src
- Ely QCBLLESRC. *file pf-src
-2y QCLSRC. Hfile.pf-sre
v-Ely QCMDSRC *file. pf-sre
-5l QDDSSRC. *ile. pf-sre
-5y QRPGLESRC. *file.pf-src
£3 @] QRPGLESRCP. *file, pF-src
&Iﬁk iSeries Commands
e a iSeries Jobs
- *y IF5 Files

Remote Systems | Team

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 the member PAYROLL:

1. Expand QRPGLESRC.

2. Right-click member PAYROLL.

3. 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.”

Exercise 6.4: Creating a user action

Before you 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.
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v X || Welcome |=};$PAYR0LLG.RPGLE

2P| e ] H Row 1 Columi
= % Library list ;" ~ et e
&y Q5YS5.*ib.prod-sys » 1 E*#%?
-l Q3svs2.¥ib prod-sys 2 F*
Wl QHLPSYS. Hib.prod-sys 3 F*
| -ﬁi QUSRSYS.*lb.prad-sys 4 o
mgh GeTo » e F
ey Expand To 3 5 i
@3:{, Usi g F*
il :3': 4 Refresh 3 F=
-
B <I !
-l
Ml Change Current Library...
Y b, Library RSELABEX (23 Objects)
= h iz Rename. .. Eme | Type | Aty
W L copy cLct *PGM fall
Erwp My [ Paste ClRI *PGM at
& e MYCOMPILE *PGM CLL
gg’} Ll PAYROLL PG RPC
< 75 show in Table PAYROLLCZ  *PGM CBL
1 PAYROLLD *PGM CBL
|Remote Systems | 5 Find String... PAYROLLG  *PGM RPX
[ Properties Change... COMPARE *FILE PF-
- Save.,
Propert: Wah REtoran|
::::Lte User Actions & work With User Actions, ..
Murnbet... 0 Create iSeries Project
::;’::: g? Propetties(B) Messages lCurrant library changed ke

2. Expand the Library list filter if not already expanded.

3. Right-click RSELABXX.

4. Click User Actions > Work with User Actions on the pop-up menu.
The Work with User Actions window opens.

&b Work With User Actions _}SJ

Parent profile: ||

__1 e RCion

5. In the right pane of the Work with User Actions window, expand New in the
list, if it is not expanded already.

6. Select Object action.
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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.

P work with User Actions x|

Parent profile: lYLIRICH j

—

& ;‘} haw Action nams: Copy source file ‘\
& ﬁ Object action
: IE} Member action Comment: Copy source file with data

I Prompt First [ Refresh after [V Show action
I Single selection anly I~ Invoke once

Resource types for which this action will appear
Defined Types Selected Types
Add=>

< <Hemaoye

Edit...

Create | Revert |

Clase |

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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c& Create Duplicate Object (CRTDUPOBJ) éj

From nbject: &N 1 _:I Name, generic®
From library: &l iid
Object type: aT -

To library: m | fame
New object: QJUNKSRE) | name
From ASP device: b x| Name
To ASP device: i x| Name
Duplicate data: < *ES ) =~

™ advariced @B Parameters [ Keywords
CRTDUPOB] OBI(&MN) FROMLIB(RL) OBITYPE(RT) NEWOBWQIUNKSRC) ;I
DATA(*YES)

oK I Restore defaults | Cancel I

This is the command you will be running:
CRTDUPOBJ OBJ(&N) FROMLIB(&L) OBJTYPE(&T) NEWOBJ(QJUNKSRC) DATA(*YES)

Specifying user action parameters

To specify user action parameters:

1.

Remote System Explorer

In the From Obiject field, type &N to indicate to use the name of the selected
object in the Remote Systems view.

In the From Library field, type &L to pick up the library name from the selected
object.

In the Object Type field, type &T to pick up the object type from the selected
object.

In the New Object field, type QJUNKSRC.

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.
Select *YES from the Duplicate data list.

Click OK.

You return to the Work with User Actions window.

Select the Refresh after check box, so that the Remote Systems view gets
refreshed after the action has been run.



&b work with User Actions x|

Parent profile: !YLIRICH j
—
By New Action name: ]Copy source file
i & Object action
B Member action Comment: | Copy source File with data
Command: INorrnaI command :_I

CRTDUPOR] OB(&N) FROMLIB(2L) OBITYPE(&T) NEWO « |

< I _»_ILI

Insert variable. ., l Edit... I Browse, ., I

Prompt... |

[™" Prompt first IV show action
I™ Single selection only TrE e

Resource types for which this action will appear
Defined Types

Selected Types
if |FILE_SRC

FILE_SRC: *FILE:PF*-SRC

Create | Revert |

Clase |

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 member if you opened it earlier.

Trying the user action

To try your user action:
1. Locate your filter My source files.

Chapter 6. Module 6: Exploring Remote System Explorer 115



116

B Work with member P Find String...
(-l Library list Change(B)...
e ﬁ:%r User libraries

Save...

E-mp My source files

r Actions
. &dd To iSeries Project...
A fons...
sl Lze:::tfns St Make Available Offline

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

e igpertes()
SHBORPGLESRC, i

By ShporerrT

- fk iSeries Commands

o+ &8 iSeries Jobs

] ‘E:, IF5 Files

4| |
Expand the filter My source files, if it is not already expanded.
Right-click the QRPGLESRC file.

Click User Actions > Copy source file on the pop-up menu.

Portie. pf-src

Commands log in the right hand side bottom pane of the workbench.

4 v x

T iseries Commands Log

s400a |

=

CRTDUPOB] OBXQRPGLESRC) FROMLIB(RSELAB::) OBITYPEC*FILE) NEWOBMQIUNKSRC) DATA*YES)
Object QIUNKSRC in RSELABXYX type *FILE created.

1 objects duplicated,

Cause . .. ..: Allthe objects with supported object types specified on the Create Duplicate Object
(CRTDUPOED) command were duplicated. See low level messages to determine if any objects were nok
duplicated,

[7]
_:JI :l Prompt.. |EJ

Command |Norma|

7.

You have created a user action that copies a source file with data to a new source
specified user action parameters, specified restrictions on the user action and
d the user action and you are ready to begin [‘Exercise 6.2: Creating a library|

file,

trie

Remote System... | Tasks  iSeries Table View | iSeries Comman. .. |iSeries Indent |Remate Search (iSeries Errar List

To delete the source file QIUNKSRC that you just created, right-click
QJUNKSRC.

Click Delete on the pop-up menu.
The Delete Confirmation dialog opens.
Click Delete.

[filter” on page 104
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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.

6.

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.

I File RSELABXX/QDDSSRIC (S Mef 2B &8 & o9 B v X
Name Type | attribute | Text [ status ||
® EMPMST PF SRC oK

4 MSTDSP DSPF SRC oK

B pRIMST PF SRC oK

I REFMST PF SRC ok

@y RSNMST PF SRC oK

| | 2|
I

Command |Normal _j Prmpt...l Fll.nl
Messages [1 objects duplicated. ~| oDetais... | showLog.. |

Remoke System... T J5eries Table v eties Comman. ..  iSeries Indent |Remate Search  iSeries Error List

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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&P Add Library List Entry (ADDLIBLE) |

Library: .| REELABDD Mamne
Library list position:
List position: *FIRST vl
Reference library: Iame
I~ advanced [T &l Parameters ™ Kevwords
ADDLIBLE LIB{RSELABOD) ;I
[<]

(P Restore defaulks | 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.

I, Fie ReELA (5 Member SEED G O B ov X
Iame Attribute | Text |S | Last modified | | |

B EMPMST FF SRC ok

B MsTDSP DSPF SRC Ok

@ prIMST PF SRC Ok

B REFMST FF SRC Ok

@ RSuMST FF SRC ok

Carmarnd INormaI j || j Brormpt: .. | &unl
Messag@ﬁ%ﬁ added to library list. > j Details... | Show Log... |

Remate System Details | Tasks |iSeries Commands Lag liSeries Table Yiew ]

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
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2. filters list a set of libraries from your iSeries system in the Remote
Systems view.

a. Object

b. Member
c. Library
d. Job

3. 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)

4. Expanding Work with Libraries corresponds to the command.
a. WRKOBJPDM
b. WRKLIBPDM
c. WRKMEMPDM
d. All of the above
5. You can create filters for all connections or for a specific connection. (T, F)

6. 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)

7. filters list a set of objects from your iSeries host in the Remote
Systems view.

Job
IFS
Object
Member
e. Library
8. If you end up with too many filters, you can create filter pools. (T F)
9. Filters can be specified for non iSeries servers and your local system. (T, F)
10. 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
11. You can specify a restriction on a user action. (T, F)
12. You can run OS/400 commands from the:
a. iSeries Table View
b. iSeries Commands Log
c. Tasks view
d
e
f.

a0 op

iSeries Error List
. aand b
All of the above

More practice
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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.

Recap

You have completed [Chapter 6, “Module 6: Exploring Remote System Explorer,”|
on page 103.|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 0S/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 121)
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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|
122

[Exercise 7.2: Viewing the DDS tree” on page 123

[“Exercise 7.3: Selecting the DDS object” on page 124|

[“Exercise 7.4: Designing the DDS screen” on page 125|

[Exercise 7.5: Creating groups from existing records” on page 126|
[“Exercise 7.6: Creating new screens” on page 128|

[Exercise 7.7: Adding fields to the subfile record” on page 130
[Exercise 7.8: Switching between multiple records” on page 133
[“Exercise 7.9: Adding field error handling” on page 135|
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+ |“Exercise 7.10: Accessing field properties” on page 137|

+ [“Exercise 7.11: Adding new keywords” on page 139

« |“Exercise 7.12: Verifying the source changes” on page 141|

« [“Exercise 7.13: Switching between designing and editing the screen” on page 143
« [“Exercise 7.14: Compiling your source changes and closing the Designer” on|

page 144|

Time required

This module will take approximately 30 minutes to complete.

Exercise 7.1: Opening a DDS member in the Remote Systems view

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.

M5 Remate Systems v x || [E]Welc
B P& KF Devel
: * E—mjmr.*rib.pr-cta o
L E * This |
=ly QUELLESRC *file.pf-sre i
| _3_) QCLSRC. *file.pf-src sexcti
Eh QCMDSRC. *file.pf-src
= e
. =I-E) QDDSSRC.*file.pf-src @1
: ™ _Ena H
1 : -1 =pr i
i | -y P GaTo > |
i i M ArrsacT o | ——
/ Remote Systems LPEX Editor
{55 GODEEdkg :

1 Rename

=) QRPGLESRCP.*F 52| Copy
#-[E] REFMST.*file.pf 4 pove
@ [E RSMMST. *ile.pf

[ MYCOMPILE. *cy ¥ Delete

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 122

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
-123.

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. 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.

Details Source] Listing |
(&) Eserec M ERE

441 lanore all indicators

cation 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

126

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.

Before iou begin, you must complete [“Exercise 7.4: Designing the DDS screen” on|

To create a new group:
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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.

Detai | an_meu-

A
A
A !

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.

[ Efereser j@— D
|gr‘ﬂl€tall1dcalus =

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. Now 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 126

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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SELECT
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PRJMNT
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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|
128.

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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5.
6.

8.
9.

Remote System Explorer

Details | MAIN_MENU | EMP_SELCT EMPL_UIST | Source | Listing]
m allEMPLSTSFL W
Iﬁ’ lonore all indicators

r
Position the cursor to 8, 41.

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

Rename the field to SALARY and change its color to yellow, using the toolbar.
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




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 130/

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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(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 133

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.

7.

Remote System Explorer

Click the Change named indicator sets “| button on the Design page toolbar
(or press F7).

The Named indicator sets window opens.
In the Settings name field, type: Not Found.
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
Clod dmieariea T4 B T 63 T 78 [T ea s
Checked indicators are: & [ & (ff

Seltings mmé INot Found ) Create |
Hename

aoply | Cancel| Hep |

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
|? ot Found

Now select the POS_TO field.

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

Examine the DDS generated in the Selected DDS page.

:”E"—;‘;'lqlpIIPUS_T;J _v_]@
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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 135.

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.

Remote System Explorer

In the DDS tree, click the record SELECT and press F4 to see the Record
properties.

21

| Ca/CF | Styles |

Record |SELE CT

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.

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
- - @ PRINT
S INDARS
L CAD3
G CAN4
| -4 SELECT
=] g Record Keyvword:
T BLINK
T ALARM

#-A 'Time R...System
@

+ 'Malrte. , .ection’
R *TIME

Change the year from 2 to 4 digits. Select the Length of year check box.
Select 4 digits from the list.

g Field properties

Basics | rs‘-\ttri:utesl Color | Ec[iling| 1ndicatul§|

Sample [~ Source of date
IHMJDD.-"TWI’ v Length of year |[Z§aMeH

 Position
Size Row  Column

2axg0 [ 254 [ 70
ot R | B

Description |

l

Notice how the sample is updated on the Properties notebook.

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.

Click the EMPAPL field in the SELECT record. On the Field properties
notebook click the Basics tab.




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|

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.
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Selected DS Create keywords | web Setiings | Comments | Erorlist |
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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
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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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© 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 139.

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 section 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
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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 141.

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 143

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:
a. Create DDS objects
b. Edit DDS objects
c. Resize DDS objects
d. Move DDS objects
e. Create records
f. Create fields
g. 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)

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 121] You
have learned how to:

* 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
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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 147
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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 learn:

* 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 149|

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

WebSphere Development Studio Client [ I I

Remote 5
iSaries Web Tools
Ex;loms“w"r Projects for iSerles
IBM Classic tools
Java Tools
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.

Development Studio Client comes in two editions for iSeries programmers. Both
editions come with an additional base WebSphere Studio product:

* IBM WebSphere Development Studio Client for iSeries includes WebSphere
Studio Site Developer.

* IBM WebSphere Development Studio Client Advanced Edition for iSeries
includes WebSphere Studio Application Developer.

Either edition can also coexist with WebSphere Application Developer —
Integration Edition or WebSphere Studio Enterprise Developer (represented by the
dotted lines). The following diagram illustrates how Development Studio Client
fits into the WebSphere Studio family of products:

WebSphere Development Studio Client for iSeries

Remote
iSeries Web Tools
System
Explorer Projects for ISeries
1BM Classic tools
Java Tools
WebFacing (CODE and
fraien Tool VisualAge RPG)
— =
[ :
Advanced Edition \
WebSphere WebSphere WebSphere Studio WebSphere
Studio Site Studio Application Application Developer Studio Enterprise
Developer Developer Integration Edition Developer

Site Developer includes support for Web services, XML development tools, and
core support for Java and Web development tools.
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Application Developer provides end-to-end support for the creation and
maintenance of J2EE applications and Web services. It also provides extensive
support for Enterprise Java Beans and 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 147,

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 mentioned at the beginning of this tutorial.

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.
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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
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
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c. Includes only the workstation-based tools named Development Studio
Client

. WebSphere Development Studio Client for iSeries includes:
WebSphere Studio Site Developer for e-business development
Cooperative development environment (CODE)

VisualAge® RPG

Java tools

Web tools

f. WebFacing tool

g. All of the above

. WebSphere Development Studio Client for iSeries Advanced includes:
WebSphere Studio Application Developer for e-business development
Cooperative development environment (CODE)

VisualAge RPG

Java tools

Web Tools

f. WebFacing Tool

g. All of the above

. WebSphere Studio 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

. WebSphere Studio Site 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:

® 20 T ® 20 T

® oo o

® oo o w
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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

10. 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)

11. 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
CODE Designer

The IBM WebFacing tool

The LPEX Editor

The Integrated iSeries Debugger

® oo oW

®oo0o

Module recap

You have completed [Chapter 8, “Module 8. Introducing the product and Remote]
[System Explorer (optional),” on page 147 You should now understand:

* What components make up Development Studio and Development Studio Client
editions

* What components are included in Application Developer and Site 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]
153,
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Chapter 9. Summary

This tutorial has taught you how to maintain a payroll application written in ILE
RPG 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 ILE RPG source

* Verify and compile ILE RPG 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 7d 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
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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, 2004. All rights reserved.

If you are viewing this information softcopy, the photographs and color
illustrations may not appear.

Programming interface information

156

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
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.

Other company, product, and service names may be trademarks or service marks
of others.
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