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Maintain an ILE RPG application using Remote
System Explorer

Introduction

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

Learning objectives

e Start the product and open the Remote System Explorer perspective
e Use tools and views in this perspective to connect to an IBM®i system

e Edit, verify, compile and debug a payroll application
e Use the Application Diagram tool

Skill level

Introductory

Audience
e IBMi developer

System requirements

e IBM Rational® Developer fori, V7.5 and all software updates through the IBM
Installation Manager.
e IBMi V5R3, V5R4, or V6R1

Prerequisites

e Basic Microsoft Windows operations such as working with the desktop and basic mouse
operations such as opening folders and performing drag-and-drop operations
e It will also help if you understand DDS and ILE RPG.

This tutorial is divided into a number of modules, each with its own learning objectives.
You can choose to skip the modules on Edit and Compile. You can go directly to the Debug
module if you are only interested in that part. Each module contains several lessons that
must be completed in order for the tutorial to work as shown in this script.

Expected results

Upon completion of this tutorial you will know how to edit, compile and debug an IBM i
application from the Remote System Explorer. You will also know how to customize the
Remote System Explorer.

Conventions used in this tutorial

e Bold font for user interface controls

e MbNo- spaced font for user input and code blocks

e [talic font for variable names and glossary terms.
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Starting the product and the Remote System Explorer

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

Learning objectives

J Start the product
o Set the default workspace
J Access unique tools and views targeted towards IBM i application development tasks

Starting the product

First you must start the product. Follow these steps to start the product:

1. Click Start on the task bar of your desktop.

rﬁ |IBM Saftware Delivery Platform Pﬁ |BM Rational Developerfori  »|#§ 1BM Rational Developer for i

2. Select Programs >IBM Software Delivery Platform >IBM Rational Developer for i>IBM
Rational Developer for i

If you are working with the RDI SOA version of the product you will see slightly different product
names.

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.

& Workspace Launcher I

Select a workspace

IEM Rational Developer for i stores pour projects in a folder called a workzpace.
Chooze a warkzpace folder to use faor this sesgion.

pa———
Wiorkspace: |c:\Docurments and Settings'\.ﬂ.dministratnr'\lﬂM'\ratinnalsdﬂsrselabxx ) j Erowse. .. |

¢ Copy Setlings

[:‘:?:] 'm‘ Cancel |

3. (Optional) Change the field in this dialog and use a unique directory name, for example,
RSELABxx (where xx is a unique number).
Don’t worry about the directory path it might vary from one workstation to the other.

4. Click OK to open the workbench.
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& Remote System Explorer - i5/05 RSE Introduction - IBM Rational Developer for i [_ (O}
File Edt MNavigate Search Project Bun Window Help

Overview

First Steps .
Welcome! Take a few minutes to become familiar

Start here for step-by-step guidance to help you
with the features in your developrment perform some key tasks,
environment,

. Get started with IBM i Development
Workbench basics

Learn about basic Eclipse workbench Information map
concepts

Familiarize yourself with the product by
taking a look at the information map,
which provides a summary of all the
documentation available in Rational
Find out how to collaborate with other Develancig)

developers

Team support

PDM and SEU to RSE and

Remote Systems LPEX Editor

Rational Developer for i transition

Get familiar with the tools in Rational Learn how to transfer your skills to the
Developer for . graphical Remote System Explorer and
the feature rich Remote Systems LPEX

I Editor.
Select a topjc *
Learn abour Rational Team Concert

what is Rational Team Concert? New team members

Rational® Team Concerti@ is a team

Accept a team invitation
collaboration tool that is built on a

’ Did you receive an email with an
scalable, extensible platform that invitation to join a team? Click here to
seamlessly integrates tasks across the accept the invitation and set up your
| software lifecycle, enviranment for working with the team, i
4

Il
5. Click Select a topic to view a list of available information. Select any of the entries and

explore the topic. When you are done, click the X next to the Welcome tab to close the
Welcome page.

Closing the Welcome page will take you to the Remote System Explorer perspective.

Notice that each image on the Welcome page will lead you to additional information about
the product.

Tip: To open the Welcome page again, select Help > Welcome.
6. Click the maximize button to maximize the workbench.
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IBM Rational Developer for i

File Edit Mavigate Search Project Bun Window Help
[ & JE-® [&-0-Q-|5-| - - i Y 3> Debug -
HAre 2= Tea} = O|(Ei IEM i RSE Gelting Started 52 = O|gzoxr . = O
= q . « ||| & outline iz not
IBM i Remote System Explorer Getting Started | avaiahle.
] [— ]
il | | | * Introduction
<§> wielcome ta the Remate Systern Explarer [RSE). The RSE provides an integrated development
ervdironment for IBM i programmers. |t alloves you to worke with pour libraries, objects. members,
E‘ jobs and IFS files, az well az edit source members, compile programs and debug applications.
Wwie recommend that you fallow the steps below to quickly get started uzing the RSE. Thiz
averview iz meant to help pou find some of the key features of the RSE. Each step alzo includes
a link to additional information in the on-line help. There are alzo PDM to RSE and an SEU ta
LPEX transition guides available in the on-line help with mare information an how to move from
green screen programming tools to the RSE.
The topics below assume vou are in the Remote System Explorer perspective with the default b
Wwiorkbench lapout. Look in tite bar for thiz Window to see which perspective you curently have
open, If thiz iz not the Remate System Explorer then select Window > Open Perspective > Other
and zelect the Femate System Explorer from the list.
*t'ou can click the help (7] button to view more information on each step in the on-ine help.
7 Click ta Begin
b Creating a Connechion to our IBM | server
¥ Managing wour Libramy List
» Obiject Table view
ClPro BT = Re | T O -
wers 1 ,ﬂﬁ Remate System Detail: &2 += Tasks| [=, Object Table} f‘i'g Commands Loﬂ =0
E :q:> = : i =+, =
a5 @ o
Fropert Walue - = | -
Connection stal Some subs
Default Uszer DV inge [Inher
Mhaserinbion i
4 I I »
J [ |N0t connected J s J

You have started the product and opened the workbench. 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.

Working with the Remote System Explorer perspective

In the Remote System Explorer (RSE) perspective,
1. If you are not sure which perspective is open at the moment, you can check for

the name of the perspective in the workbench title bar.

&) Hemote System bExplorer - IBM Rational Developer for i

File Edt Mavigate Search Project Run Window Help

5= |E-®$-0-Q- ]

U8 Remote Systems 52 G Team} = Eq(
A EEN
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What is a perspective?

A perspective defines the initial set and layout of views in the workbench window.
Within the window, each perspective shares the same set of editors. Each perspective
provides a set of capabilities aimed at accomplishing a specific type of task or working with
specific types of resources. For example, the Java™ perspective combines views that you would
commonly use while editing Java source files, while the Debug perspective contains views
that you would use while debugging a program. Perspectives contain views and editors and
control what appears in certain menus and tool bars.

If you see a different perspective, not the Remote System Explorer open in the workbench or
no perspective:

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

5 Remote System Explorer - IEM Rational Developer for i

Fle Edit MNavigate Search Project Ru 1 elp
= = - =~ MNew Window
J | J B - [ J ﬁ * U v - -

(e Editar

(_Eﬁ Remote Systems 43 s Team}

Open Pe
] 1 S— W o o . o
o= = | | T |4 W5 Remote System Explorer
[ESRNl ey Connection

: Customize Perspective...
& Local Save Perspective As...
Reset Perspective...

The Remote System Explorer perspective opens.

You work in the Remote System Explorer perspective in the workbench. This perspective is
for IBM i developers. You can 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 IBM i 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 IBM i developer tools and use the
views from the workbench.
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Configuring a connection to IBM i and connecting to a
server

This module teaches you how to create a connection to an IBM i 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,
IBM i Table view, and the Outline view.

Learning objectives

e Create a connection to an IBM i server

e Connect to an IBM i server

e Add alibrary to your library list

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

e View members in a source physical file using the Table view

e Customize the columns in the Table view

¢ Open a member for edit from the Table view or the Remote Systems view
e Maximize the editor space

e Open another member for edit

e Switch from one edit session to another edit session

e Open multiple views of the same source member

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

Configuring a connection to an IBM i server

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 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
remote system, the workbench prompts you for your user ID and password on that host.

All connections, filters, and filter pools belong to a parent profile. Filters are described in a
later lesson. Profiles are discussed when you create your first connection.

Remember you have already opened the Remote System Explorer perspective in the
previous module.
In the Remote Systems view,

8 Remote System Explorer - IBM Rational Developer for i

Fle Edit Mavigate Search Project Run  Window Help
l="j - J E‘i" - E@] J ﬁ b G - ‘% - J \':I‘:- -
i

4 Remote Systems 53 L= Teamw =5
2

pr
.n_«a|

-3 Mew Connection
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1. Click the plus sign + to expand New Connection if it is not already expanded to show
the various remote systems types you can connect to through the Remote System Explorer.

To connect to an IBM i remote server

& Remote System Explorer - IBM Rational Developer for i
File Edt Mavigate Search Project Run Window Help
| |E-@ [3%-0-Q- |-
fﬂﬁ Remote Systems 23 b= Team\l =7

& 2| 2=

E---_ﬁ? Mew Connection

...... ¥ Windows ..
BB Local

2. Double-click IBM i to configure a connection to a remote system.
The Remote IBM i System Connection page opens.

&5 New Connection =]

Remote IBM i System Connection

Define connection information

Parent profile: Iiweiss j

Host name: ‘ |

Connection name: |34Dl}a

Description: |

®Ieriﬁ.r host name

(7) < Back Next > ,m-' Cancel

Here you specify the information for your connection. The Parent profile defaults to the
name of the workstation. Your profile will be different from the one shown here.
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The cursor on this page is positioned in the Host name field.

1. Inthe Host name field, type the IP address or the name of your host system.

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

2. Leave the Parent profile default value. You don’t need to change it.

3. Leave the Verify host name check box selected.

4. Click Finish to define your system.

Connecting to an IBM i system

After you configure a connection to an IBM i system, you can easily connect and expand
your new connection to show the 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.

Objects

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

Commands

Contains predefined commands and allows you to create command sets each of which
contain one or more often used commands. When run, all commands in a command set are

sent to the remote system and executed, and the results are displayed in the Commands log
view.

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 IBM i
system.

To connect to the s400a system:
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Kﬂﬁ Remate Systems &3 H= Teamw = B

ale s o]l

El---_u“‘f Mew Connection

""" Unix Lnie ..

...... & Windows ..
|'_‘|E—._? Local

s400a
: g!, Waorl with libraries...

ﬁ-' Work with objects. ..
ﬁﬁ Worc with members...
-2 Library list

% Ilzer ibraries

EEI---% Commands

Jobs

Bl IFS Files

------ T8 Qshells

1. Click on the plus sign + to expand your s400a connection.

In the Remote Systems view, your new connection is expanded to reveal your subsystems. The
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.

2. Click on the plus sign + to expand the Objects subsystem.

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

o  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 PDM’s 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
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 IBM i jobs and commands and the IFS file system.

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

Properties Alt+Enter

a. Right-click Objects and click Properties on the pop-up menu. The Properties for
Objects dialog displays.
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& Properties for Object= M =]

frype fitter text Initial Library List

7~ Command Bxecution _ _
i Environment Yarables ~ Library list

Initial Library List Ublﬁry:"HSELAB}'D{ I

oy o
Librany I Library Position I

T
4
4
q

[Efrange
Eemmve
fEwe

fmwe e

J LEEE B

Curment library: |'USRFRF

Initial command:

Restore Defaults | Apphy |

3) [oK] | cancel |

b. Select Initial Library List on the left pane.

c. Inthe Library field, type RSELABXX where XX is your team number.
d. Click Add.

e. Click OK.

This will add the library RSELABxx to your library list every time you open this connection.
You can use the properties of any of the subsystems to set connection information such as

adding a library to the library list.

Tip: 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 Objects subsystem. These

changes are only valid until you disconnect.
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P
45 Remote Systems &3 T Teamw = B
S A NE e
-4 New Connection
E” Local
=-Eig s400a
Ea,_, CObjects
_ﬁ; Work with libraries. ..
ﬁ-' Work with objects. ..
ﬁﬁ Worc with members...
% Ilzer libraries
EEI---Q;. Commands
Jobs
BB IFS Files

------ T8 Qshells

1. Expand the Library list folder.
2. Now the connection will be activated and you will be prompted for user ID and

password. By default, the user ID field contains the user name that you used to log on to the

workstation.
& Enter Password
System type: |BM i
Host name: TORASBCC
User ID: lakno:
Password:

ave user D

ave password

oK I Cancel

3. Enter your user ID and password. Remember to enter your team number instead of
XX.

4. Select the Save user ID check box.

5. Select the Save password check box.

6. Click OK.
Back in the Remote Systems view, you will see the libraries in your job’s library list.
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(imsesnemiia o | O

gl = EE Y
=Jff MNew Connection
E' Local
Elﬁu Ohbjects

_}1-; Waork with libraries. ..

ﬂ+ Waorlk with objects. ..

_ﬂfj' Waor with members...
=g Library ligt

-2, QSYS. b prod-sys
B2 Q5Y52. b prod-sys
@ QHLPSYS. b prod-sys
-2 QUSRSYS “fib prod-sys
-2, EGLLABVTO1 lib test-usr
-2, WFLABO1 “fib test-usr
-2, WSSLABO1 fib test-usr
-2, RSELARXX b prod-usr
EEI---% Iser libraries

EEI---Ei Commands

Jobs

&% IFS Files

------ 5 Gshells

Notice that the s400a folder now has a small green arrow in the icon to indicate that 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 IBM i system and used the Remote Systems view to view libraries in
the library list.
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Viewing and accessing objects in the Remote System Explorer

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

To view and access an object:

1. Expand library RSELABxx by clicking the plus sign + beside it.

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. Scroll-down through the files in the Remote Systems view until you find QDDSSRC source file and
expand it. Still in the Remote Systems view, locate QRPGLESRC source file and expand it as well.

K_Eﬁ Remote Systems @3 ‘:ﬂ:T.TeamW =8|
4 2] ==

-[E MYCOMPILEpgmclle  =f
-[A PAYROLL *pgm.mpgle
-[A PAYROLLD *pgm.chlle
-[E PAYROLLG.“pam.mpgle
-y COMPARE . file pf-src
-[El EMPMST ile pf-dta
-[El EVFEVENT ile pf-dta
-G8 MSTDSP File dspf
6] MSTDSP2 ile dspf
- PRIMST ile pf-dta
- QCBLLESRC file pf-src

-5y QCLSRC. file pf-src

- 5 QCMDSRC file pf-src
(555 GDDSSRC fie prsrc )

- U EMPMST pf

0y RSNMST pf

155 GRPGLESRC file pf-src |
Uz PAYROLLmgle

- 0 PAYROLLG mgle

[+ [53 QRPGLESRCP Sile pf-src

.- 5] BEFMST file nf-ta =

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:

e  openwith

o browse with
o veify

e compile

Before you go ahead and work with these members, let’s see the members in the Object 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.
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K_HE Remote Systems 23 T Teamw New

Go To 9
& & | A=
+-m, WSSLABD1 b testusr | . Hefresh F5
E| E'.a RSELABDT Mib test-usr Remame. -
A CLBATCH “pam.clle
i Delete.. Delete

-[H CLCA *pgm.clle
-[E CLR1.*pam.clle = Copy
~[E MYCOMPILE “pgm.cl [ aste
-[& PAYROLL “pgm.mpgle +}» Move...
-[H PAYROLLD “pgm.chll
-[#3 PAYROLLG.pgm.mpal
-5 COMPARE Sile pferc| B, Find String. .
Bl EMPMST ile pfdta Change..
-[E EVFEVENT flepfdtz  Saye.
65 MSTDSP il dspf Restore..
&5 MSTDSP2 ile dspf

#-[E PRIMST file pf-dta Add Toi Project...

I E'ﬁ CQCBLLESRLC ile pfs Make Available Cffline

&[5 QCLSRC ile pf-src User Actions ’
I ITa GCMDSHC 'ﬁle pf-src

Properties Alt+Erter
LIl

3. Right-click the QDDSSRC file and then click Show in Table on the pop-upmenu.

The Object 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, and text descriptions.

; =8

Remote System Details | Tasks m::mmands Log L
=4004a; File RIELABXXQDDSSRC (5 Members) |E| @ v

Marme Tvpe Akkribute Text

Gz EMPMST PF SR

0 MSTDSP DSPF SR

Oz PRIMST PF SR

Oz REFMST PF SR

Oz RSMMST PF SR

< >

The top of the Object Table view contains a lock icon that controls the correlation between the Remote
Systems view and the Object 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
Object 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 Object 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.

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

This means now the table will automatically be updated when a different object is selected in the
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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 Object Table view.

To modify the Object Table properties:

a.Click Window > Preferences from the workbench menu.
The Preferences Window opens.

&5 Preferences Mi[=]E3

[pe fitter text Table View T s
" lliclore Dingrom ;I ¥ Re-open to previous state
+- RElp
--i Projects ¥ Use the command line for action parameters
- Install/Update
Instant Messaging — Specify columns and column order
Java
- LPEX Editor Type: IMemI:ner j
(- Model Validation Available columns Selected columns
(- Plugn Development M m
- Profiling and Logging Y o T,?,;T:
@Hemme Systems _lcw'e o Attribute
- Communications Teat
 DetaStae e
- Debug
- File Cache
- Files

©)eui

--Cache
- Command Executior,__|
- Commands Subsyste
- |FS Files Subsystem
- Jobs Subsystem
- Objects Subsystem

Restore Defaults | Apply |

.jfj. m Cancel |

b. In the left pane of the Preferences window, expand Remote Systems.
c. Expand IBM i under Remote System:s.
d. Click Table View under IBM i.
e. Inthe right pane of the Preferences window, select Last modified in the Available columns list
f. Click the Add button.
g. Click OK.
h. Now, let’s update the Object Table view. Click the down arrow on the Object Table view title bar
Remate System Details | Tasks Cornmands Log | Ervor List |E| o D Eﬁ@' g I
s400a: File RSELABX/QDDSSRC (S Members) Wark with 3
Mame Tvpe Attribute S
O EMPMST FF SRC "
Gz msTDSP DSPF
Oz pRIMST PF S P
O REFMST FF SR AF - B
Oz rsmsT FF SR Print. ..
Export to File. ..
Hide Commands
<
- Preferences. ..
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i.  Click Show columns > Customized in the pop-up menu.

Now you’'ll see the extra column that you've added.

Remate System Details | Tasks Commands Log | Error Lisk | Q'l-’_il o o @~ =08
4004 File RSELAEXXIDDSSRC (S Members)
Marme Tvpe Attribute Text
l?DEEI\"IF‘I"\"IST FF L% SRC ednesday, July 23, 2003 1:28:22 PM EDT
G msTOSP DSPF SRC wWednesday, July 23, 2003 1:28:25 PM EDT
O PRIMST PF SRC Wednesday, July 23, 2003 1:25:29 PM EDT
G rEFMST PF SRC Wednesday, July 23, 2003 1:25:33 PM EDT
El] REMMST FF SRC Wednesday, July 23, 2003 1;28:37 PM EDT
ol
Command |Normal w | | v|
Messages | w | Show Log

You can also sort the objects in the object Table view by column.
j- Tosort the objects in ascending order by Last modified, click on the heading.

Remate System Details | Tasks m:ummands Log | Error Lisk |";‘l"-—_:|[‘_:><kl %= Fr

=4H10a; File RSELAEX:/QDDSSRC (5 Members)
Mame Tvpe attribuke Text c ask rodified >

CiRsHMST PE SR Wednesday, July 23, 2003 1:28:37 PM EDT |
O REFMST FF SRC Wednesday, July 23, 2003 1:28:33 PM EDT
Oz pRIMST PE SR \Wednesday, July 23, 2003 1:28:29 PM EDT
O msTOSP DSPF SRC Wednesday, July 23, 2003 1:25:25 PM EDT
O EMPMST FF SR \Wednesday, Juby 23, 2003 1:28:22 PM EDT
v
Command |N0rma| v| | v|

Messages | b |

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

7. Back in the Remote Systems view,
Select QRPGLESRC.
The table shows the members in QRPGLESRC.

LY

5 QUBLLESRC *file.pf-s1 —
Remate System Details | Tasks Qob]ect Table 2 Commands Lag | Error List| g8 o <2 G~ =08

QULSRC, ¥file pF-src

QEMDSRC. *file. pf-src 5400a: File RSELABXR/QRPGLESRC (2 Members)

GQDDSSRC. *file, pF- Name Type Attribute Texk Last modified

= ED PAYROLL RPGLE SRC ‘wednesday, February 22, 2006 1:51:23 ...
QRPELESRCP *file pf- Uz payROLLG RPGLE SRC ‘Wednesday, February 22, 2006 1:52;30 ...

[E] REFMST *file.pf-dta
Bl RSMMST #file.pf-dta
BN MYCOMPILE *cmd &
< | >

Besides the Object Table view, there are also a Field Table view and a Data Table view. For a selected
data file, the Field Table view shows which fields are defined in the file and their properties. The Data

Table view displays the data contained in the file.

To display the other table views:
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1. Inthe Remote Systems view, right-click PRIMST and select Show in Table > Fields.

Kﬂﬁ Remote Systems &3 B Team} = EIW(
4 & | RENRES
=45 MSTDSP2. ¥ile dspf B
EREN PRIMST file pf-dta
- [Fy QCBLLESRC File pf | 1w b
- Efy QCLSRC fie pfsrc| GO TO >
1[5 QCMDSRC.fie pfs
- iy QDDSSRC i pfa i
&I~ [E QRPGLESRC fie p || Rename... F2
- 0 PAYROLLmdle| §¢ Delete... Delete
- 03 PAYROLLG g =
- By QRPGLESRCP Fie | — "
-5 REFMST fiepfda | =7
- RSNMST file pfdtz 4 Move...
- ME____MYCOMHLE' cmd Cache File Descriptions
L Properties 23 *... Remote Scratchp Show in Table 4 7 Members
P Find String... m
Property | Value E}Erlge... £ Data

The Field Table view opens.

48 Remote Sy |- Tasks | [k Commands ke IBMi Sewi [ €] Emor Log |© Eror List [T Field Table 52 f] = 8
s400a: File RSELABOT/PRIMST (11 Fields) &
Mame | Recond | Type | Length | Tend | Aligs =
T 1ACREC RCPRJ Character 1 ACTIVE RECORD CODE

T-IPRCDE RCPRJ Character 8 PROJECT CODE

T-1PRDSC RCPRJ Character 50 PROJECT DESCRIPTION

T IPRRSP RCPRJ Character 30 PROJECT RESPONSIBILITY i
&% PRSTR RCPRJ Packed Decimal | 6.0 PROJECT START DATE

% PREND RCPRJ Packed Decimal | 6.0 PROJECT ESTIMATED END ..

flii::! PECMP RCPR.I Parked Necimal Al PROLFCT COMPI ETION DATE _pILI

To display the Data Table view:
1. In the Remote Systems view, right-click PRIMST again, select Show in Table > Data.
The Data Table view opens.

' 4 Remote Syst |+ Tasks | CT: Commands ke 1BM i Servi €] Emor Log | Eror List | ] Field Table [, Data Table ;3] = O
s400a-RSELABDT/PRIMST(PRIMST) o -
a] . % | rRDSC | PRRSP | prsTR| PREND| PRCME| PREST|P. [PR. | FRH = |
A | 1.. | NEW PROJECT BECAREFULDA... | LOTS 100303 | 120403 | 10504 | 123 | 00| 00
A | B | HGHGHGHGHGHG HHHHH 100403 | 90403 | 80403 01| 00| 00
A | 9. | GFFGFRFGFGFG . |HAHAHA . | 100403 90403 | 80403 01| 00| 00
4 I I 3 I -

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 Object Table view.
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The Remote Systems LPEX Editor opens. It is built right into the workbench, with rich editing functions and
is IBM i 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.

5= Qutline &2 =08
-# EE  MSTDSP.DSPF

8 Remote 33 l-::.Teanﬂ = 8 | & MSTDSP.DSPF SG\L

= Line 1 Column &

- [&3 QDDSSRC Hile pf-src
G Q000007 B*

& 2 | - | _|<‘}==‘> 000001
&5 PRIMSTfiegfda |\l ooooos
=[5 QCBLLESRC e pf-src 000003
-5 QCLSRC. file pfarc 000004
-5 QCMDSRC. File pf-ar 000005
= 000006 B*

-0t [MSTDSP dspf

000008 A A R R St A S A R R
1 _>|J

You have viewed and accessed objects in the RSELABxx library.

Opening a second source member and multiple views

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

To open a second source member:

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

2. Click on each tab to switch from one edit session to another edit session.

3. You can open multiple views of the same source member while editing in the Remote
Systems LPEX editor. To open multiple views of your RPG source:

a. Double-click the PAYROLL tab in the editor to maximize the Editor window.

b. Right-click this source in the Editor view and click View > Open new view.

Tip: You can open a maximum of five views of the same source.
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Line 1 Colunn 1 Replace

| T R o I T L . Rt e e
000100 Fr R R N A I TSN TR SN TR TN T AT TITRNRNT
0ooz0o F* PROGRAM NAME - Payroll
000300 F* DESCRIPTION - Time rennrring master file maintenance
000400 F* New } Fibed workstation proces|
Dnusuu Fressxres FrE IR R TSR RN TSR R RN TRTRNT N
000600 Fr INDIC. | oM 2
ooo700 F* 50 -1 Syntax Check Line operation
ooosao F* 60 - o gaye
ooog0o Fr* 90 = 1- E recquest
001000 Fr KC - 1 Bt Chrl+%
001100 F* KD - | [Gopy Calslnselt Bection
001200 F* KE - | Paste Chri+¥ Eion
001300 F* FKF -1 jlon
001400 Fr KG = 1 Selact 2 lection
001500 Fr LR - | oelected .
001600 Fressetsns Deselect Ale+U hrrrerrarrtrran b r
001700 F* SUBRO! " gitar view »
001800 F* EDITSI shaw al Chl+w Pcrtion display (SELECT)
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uuzuuu Fressxres Source P TR E T TR AT TTRRNTRTRNNTE
S mE— e
oozz00 F* used = HaTDS = i Cen Next view Ctri+Alt+-Right
0D2300 F* - EMPM3T - employee  previcusview Clri+altrleft
4 | Hotizontal ol

c. Right-click a source view and select View > Next view or View > Previous view to navigate
among the views.

Line 1 Column 1 Replace i Column 1 Rey
| [— . T T T — T P o
oanlna FPRIIII!II‘l!tl!!ﬁ!llt!ﬁwﬂ‘ﬁﬂnnnluo FI’HW“K“R*VI\'"*W“'
000200 F* PROGRAM NANE - Payroll {000200 F* PROGRAM NAME -
000300 F* DESCRIPTION - Time repor 000300 F* DESCRIPTION - °
000400 F* externally |000400 F i
000500 Frrr s s s AT AR T TR TRNTNNDR 000500 Frasasstaa s s naasss
000600 F* INDICATORS USED 00600 F* INDICATORS USE
000700 F* 50 - No record found on ' |00D700 F* 50 - No record
ooosno F* 60 - General error condi' |Q00B00 F* 60 - General e
000900 i - Protect display on « (000800 F* 90 - Protect d
001000 F* ~ - End of job requeste |001000 F* RC - End of jol
001100 F= - Return to applicatis 01100 F* ED - Return to
001200 F* - Return to employee : 01200 F* EKE - Return to
001300 & - Return to project s« [O01300 F* EKF - Beturn to
001400 F* ; — Return to reason coi 001400 F* KG - Return to
oo1500 F* LR - Last record 001500 F* LR - Last recoj
001600 FrrTsss s T RTTTRLTTINTRANY no01600 FRerTassraesanresss
001700 F* SUBROUTINES USED 001700 F* SUBROUTINES US]
001800 F* EDITSL - Edit applicatio. ([O01800 F* EDITSL - Edit ¢
001500 F* ACDESR - Edit action cods 001900 F* ACDESR - Edit i
ouzuuo FrEszssaascsETTTRTTRTTRNTRSNY 092000 F*?."x':ttztrxt‘kt'rxt‘!
00z100 F* This program uses all ex [O02100 F* Thi= program w
oDzzo0 F* used are - NSTDSP - mai: 062200 F* used are - HST]
hd
4| | Ll |

Note: Any changes made in one of the views will automatically update all other views of the same
source.

d. Scroll down and place the cursor at line 33 in the left view of the source.

e. Press Enter.
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/ *PAYROLL,RPGLE X
YROLL): 1 = OLLY: 2
Column & Replace 1 chang Column 7

..... DNEne+++++++++++E'I‘D5From+++ro/m - _;;ia_me++++++++++‘
002200 F* wused are - MSTDSE - ::-..=.:.n-.:| 002300 = =
002300 F* - EMPMST - emplc 0z400 F= =
002400 E* - PRIMST - ) EOZSOO = -
002500 Fx - RSNMST - = 02600 B e
002600 e e e e e 002700 FMSTDSP CE
002700 FMSTDSP CFr E 002800 FEMPMST UF A
002800 FEMPMST UF A E K 02900 FPRJMST OF A
002500 FPRJMST UF A E K 03000 FRSNMST UF A
003000 FRSNMST UF A E K 03100 D*
003100 D* 03200 D* Compile timd
003200 D* Compile time array contair 03300 D ERR
003300 D ERR 5 03301 D
003301 D 03400 D EMESS
003400 D EMESS 5 03500 E*
003500 E* 03600 Cradaathdnddhds
003600 Irehabe fodebobot Sudedhot Nl bt Suded by sty 03700 C* MAINLINE CA]
003700 C* MAINLINE CALCULATIONS 03800 Cremmwssuwws s
ooasuo CﬂnRInﬂnRlnﬂnnlnﬂnnlnﬂﬂﬂ-ﬂn--l 03900 C-. Tl‘.l! Ml.—.:.l-

A new line is inserted in both views and since the previous line is a D-spec, the new line is also
marked as a D-spec.
f. Define a new variable, i as shown in the screenshot below, with length 10:

FATHUL FFAL

RSELATOUORFGRESRCPAROW) 2

Line 384 Column 1 Replace 2 change:
. . .. DName++s+++++44+ETDIFOmI++T0/ L+
037800 c* |
jo3s000 c* 511

josg100 c*
jo3g200 ce

Column 2 Replace 2 changes
J- - -DName++ 44444444+ ETDoFroms ++To/ Le+41DC, Keywt
002000 Frsssasssssssssanstsnsnsnannssansnsnnans :]

038300
jose400 :
jo3es00 c
lo3ge00 €
038700 c
038800 c
038900 €
039000 €
(039100
(039200
1039300
039400
039500
039600
j039700
039800
039300

q 1 of?

aoaonoaooana

Now, in the view on the right, you can start using the new variable while being able to
maintain your view on the left on the definition of the variable.

g. Right-click a source view and select View > Horizontal split to change from a vertical split
of the views to a horizontal split of the views.
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F* 50 -
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h. Right-click the source view that you want to close
(RSELABXX/QRPGLESRC(PAYROLL): 2)
h. Select View > Close view

Tip: This option is not available on the first view.

i. Double-click the Payroll tab to return the Editor window to its original size.

You have opened another member for edit and seen multiple views of a member.

Displaying an outline of a source member

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

To see an Outline view of your RPG source:

18 remote Systems 53 . Team = O | Egis/os RSE Getting Started =0
£ 2 Es Line 1 Column 1 Replace
= | Eoonacos P O T S A TP DU BT U, DU
Bh Qsts2tibprodsys A GEIGE] Feerenreneanentannnvanrannatanna R R AR R AR R AR TR SRR AR a
o W - A
& Ej“QHLPSVS‘J‘F"Dmd ¥ 000200 F* FROGRAM NAME - Payroll
B, QUSRSYS, "b);pmd'sys 000300 F* DESCRIPTION - Time reporting mester file maintenance using
W, EGLLABY7XZ. lib. prad-usr 000400 Fr externally described workstation processing.
=, WFLABKH, *lib. test-usr noosoo P R T R T a R E A R AR AR T E AT R AR AR TR AR AR AR AR AR TR AT AATE
i WSSLABR. *lib. prod-usr 000500 F*  INDICATORS USED

5% outline 52 =0
@
Press Refresh to update |

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

Tip: If you have closed the Outline view, you can reset the perspective by selecting Window >
Reset perspective from the workbench menu or Window > Show view > Other then
expand General and click Outline in the Show view dialog.
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The Outline view contains your source program in a tree view without the lines containing logic.

:: Global Definitions
513 Files
- Fields

- LG Indicators
=1 Lgg Main Procedure
- Les Ssubroutines

=

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

Expand the MSTDSP workstation file.

Expand the EMPSEL record format.

Expand EMPNO.

Double-click on any line number in the Outline view.

AR

This will position the source editor accordingly.
Tip: Double-clicking a field or a variable in the Outline view will

position the editor to its definition.

/' PAYROLLRFGLE E1 = 0O|[ 5= outine 22 o =0
Line 187 Column 1 Replace E[@ Global Definitions =
B- - . -CLONO1Factorl+++++++0Opcode (E) +Factor2++++ E-TH Fies
018300 c EMPTAG BEGSR - <= EMPMST : DISK (Exte
018400 c dou * ITNEKC i
018500 C MOVE o
018600 c MOVE *BLANKS g"ﬁﬁ:
18700 c Z-ADD 0 et =iy
018800 C MOVE *BLENES [ “INGD
018900 C* error loop start :
012000 C dou not *ING6O
015100 c MOVE *BLANES
019200 c MOVE *BLANKS & ACODE : Char
4| | 3
E-E EMPMNT -
| A | 4

7. Click the PAYROLL tab to get the PAYROLL editor window in focus for the next lesson.

You have displayed an outline of a source member while editing RPG or DDS sources.

Module summary

You have learned how to create and configure a connection to an IBM i system and access
libraries, files and members in that system. You have also learned about several views such as the
Remote Systems view, Object Table view and the Outline view.
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Editing source

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

Learning objectives
J Change the default settings of the LPEX Editor Parsers

. Change the color settings and font used by the Editor
J Change the default behavior of the Enter key

. Use SEU commands to edit source

o Undo and redo source changes

o View language sensitive help for the MOVE operation code

. View a list of all help contents

. Limit the search of help to specific documents

o Search the help

J Request a prompt for a specification line

. Display context sensitive help for any field in the IBM i Source Prompter
o View the beginning and ending of constructs in your source

o 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

o Search through members in a source physical file

o Compare different versions of a program and identify the differences

. Syntax check source by line

o View help on syntax errors

J Use the Application Diagram to understand your program code

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 IBM i 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:
e Cut, copy, and paste

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

e 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 aworkstation editor:

o Token highlighting where different language constructs are highlighted using different colors to
help identify them in a program

e 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.

e SEU-like specification prompting for CL, RPG, and DDS
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e Sequence numbers, which allow SEU-style commands in the prefix area
¢ Intelligent tabbing between columns for column-sensitive languages
e Automatic uppercasing for languages that expect uppercase

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

e On-line language reference

Changing default editor settings

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.

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 into or deleting characters from 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.

To set column sensitive editing;:

a. Click Window > Preferences from the workbench menu.
The Preferences window opens
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|type filter test Remote Systems LPEX Editor R
G- iI P;jﬁils - il See 'File Associations' for associating editor with file types.
. = LPEX Edtor fof changing basi
instant Messaging Seq 'LPEX Editor’ fof changing basic LPEX preferences.
Java
LPEX Editar
- Mode! Validation W Autosave

- Plug+in Development

- Profiling and Logging Minutes between saves (1 - 60) |5

@Hemute L [ Show date area
- Communications
.. DataStore e Column sensitive editing >
[~ Debug _
- Fle Cache Resequence start at (1-9959): [100
-~ Filss Resequence increment by (1-9993): [100
£ ) [ Resequence lines at save
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[EEI-- Remote Systems LPEX Editar

—oe
[#- Run/Debug

- Screen Designer (Technology Prey
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[#- Team Process
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b. In the left pane of the Preferences window, expand Remote Systems.
c. Select Remote Systems LPEX Editor.

The right pane allows you to set preferences for this feature.
d. Inthe right pane of the Preferences window, select the Column sensitive editing check box.
When selected, each column is considered as a separate entry space.

e. Click Apply.

Autosave while editing source:

To enable or disable autosave while editing source in the Remote Systems LPEXEditor, select or de-
select the Autosave check box.

By default, autosave is enabled and the value for the minutes is set to 5. You can specify a value
between 1and 60 minutes

Other interesting preference settings are located under LPEX Editor. You can use the link at the
top of the page to quickly jump to the LPEX Editor preferences. Appearance allows you to modify
color settings and font used by theEditor.

To change the editor appearance:
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[#-i Projects :l
+]. Install/Update — R
o+~ Instant Messaging Iwhite "l | Courier Newregular-12
- Java 9 '
D)LPEX Editor tyles -
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[#- Plug-in Development
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In the left pane of the Preferences window, expand LPEX Editor.
Select Appearance under LPEX Editor

In the right pane under the Styles list, select formatLine.
Change the Foreground color to dark green.

Change Background color to light green.

Notice, how your changes are reflected in the sample edit view.
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To change the current line appearance to make it more visible when editing:
g. Select currentLine under the Styles list.

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

h. Change the Background color to light yellow.

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

To modify the default behavior of the Enter key:
a. Expand LPEX Editor if not already expanded
b. Select User Key Actions.
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The LPEX Editor has a predefined behavior for the Enter key to always add a new line and not
split the line when the Enter key is pressed. To change the default behavior for the Enter key to

split the line, use the following instructions.
a. Typeenter in the Key field.

Tip: 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.

b. Type splitLine in the Action field. Tip: Use the drop down list to select the value
c.  Click Set.

We go through one other preferences entry that users like to change. Adding the previous
specification type to a new line when editing RPG source is not liked by all users. Here is how
to change this behavior:
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{0 Preferences

Jbype filter texd

-- Ecore Diagram
E- Help

[&-i Projects

- Install/Update

- Debug
.. File Cache
[ IBMi
- Logging J Autamatic Rdent
@ Remote Systems LPEX Editor o
= IEM i Parsers
G- C/C++

1.Expand Remote Systems

2.Expand Remote Systems LPEX Editor, and then IBM i Parsers
3.Select ILE RPG

4.Clear the Repeat previous specification type check box
5.Click OK on the Preferences window

6.Return to the Editor window.

Next let’s see the results of the customization.

Notice that the line the cursor is on is now highlighted in the color you selected for it in the
preference setting for highlight current line.
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003200 D* Compile time array containing error des
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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.

Tvon TR =5)

Line 27 Column 13 Insert |
.....FFilenafe++IPEASFRlen+LKlen+AIDevice+. Keyword

002700 (FMsT  DSP cF | E WORKSTN 4|
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003200 D* Compile time array containing error des:. |
003300 D ERR 5 50 DIM (1]
4] »
I

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

Next let’s see the results of splitLine
5. Place the cursor somewhere on a line and press Enter. The text to the right of the cursor
is moved to the next line.

You have changed some of the default editor settings and seen the results of the changes.

Entering SEU commands

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:

o ispf

* seu

e 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
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active.

If you are an SEU expert you will appreciate the ability to use SEU commands. To enter

SEU commands:

| # WsTDSP, DSPF JLLRPGLE X N -8
Line 31 Column 1 Insert 1 change
........ Disia wtcnhiie wite e setie e sodiwze srete ve ok sve srete sve s
dd FMSTDS CF E WORKSTN Al
002800 FEMPMST UF A E K DISK -
002900 FPRJMST UF A E K DISK
po3oon FRSNMST UF A E K DISK

dc]l D#
003200 D* Compile time array containing error des

003300 D ERR S 50 DIM(l s
4| »

1. Move the cursor into the gray sequence number area to the left of the edit area
2. On any sequence number type dd.

3.  Godownafew lines and type dd again and press Enter.
Notice that the lines have been deleted.

4. Now type i 5 in the sequence number area.

5. Make sure the cursor is within the sequence number area.
6. DPress Enter.

Five new lines are inserted.

You have learned how to use SEU commands in the editor.

Requesting undo and redo operations

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.



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 IBM i server to make sure that it isback in its original
form.
4. Click File > Close on the workbench menu.

Tip: You can also click the X on the PAYROLL tab.

(P vsoseoser T TN L =0
Line 21 Column 1 Inzert 1l change
B Il S e S e S
00ls00 F* EDITSL - Edit application selection dis 4|
001900 F* ACDESR - Edit action code for all maint—
[]Dznnn E“‘TT‘T“TT‘T“TT‘T“TT‘T“TT‘T“TT‘T“TT‘T“TT‘T*TT‘T*TT‘T*TT‘T“TT‘T*TT‘T*TT‘T*TT‘T*TT‘T*TT‘T“TT‘T“TT‘T“TT‘T“TT‘T
0oz100 F* This program uses all externally descri!
«| | »

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

& Save Resource E3

::—) ‘PAYROLL.RPGLE has been modified. Save changes?
-

es ! Mo ! | Cancel

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.

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

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

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

specification.

To access language sensitive help

Maintain an ILE RPG application using Remote System Explorer 34



255 TN =
Line 112 Column 27 Replace
~ -....CLONOIFactori+++++++Offcode (E) +Factor2+++it+iResult+tttitilent+l
010700 C* -l
010800 C* Housekeeping, clear display fields and reset indicators.
010500 &
011000 c ESNTAG BEGSE i
011100 C DoU *TNEC
011200 C *BLANES EMESS
011300 i MOVE *BLANES RESCDE
011400 c MOVE *BLANES ACODE
011500 C* start of error loop
011600 c DoyU not *INe0
011700 c MOVE *BLANES RSDSC
011800 &
011500 C* Display reason code selection format
012000 C*
012100 c EXFMT BSENSEL =
l | _'IJ
112

a. Position the cursor over MOVE operation code in line 112 of the ILE RPG source.

Tip: To jump to a specific line, type the number into the editor’'s command entry line and press Enter.
b. 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.
& Help - IBM Rational Developer for i

Seach [  J[ES) Seahscope

- (O] x|

Contents

SEANERS

oo | ® o2l

(24 MOVEA (Mave Amay)

=l FOH (For) ~
I FORCE {Force a Certain File to Be Read
Bl GOTO (Go Ta)

ENT]

Bl 1P ()

BN (Retrieve a Data Area)

El ITER (terate)

B KFLD (Define Parts of a Key)

B kusT (Define a Composite Key)

B LEAVE (Leave a Do/For Group)

[ LEAVESR (Leave a Subroutine)

B Lookup (Look Up a Table or Amay Elem
E MHHZD (Move High to High Zone)

B MHLZD (Move High to Low Zone)

B MLHZD (Move Low to High Zone)

B mLLzo (Move Low to Low Zone)

B moNTOR {Begin a Monitor Group)

Bl MOVEL (Move Left)

Bl MULT (Muttipty)

B mvr (Move Remainder)
Bl NEXT (Next)

E occur (Set/Get Occumence of a Data ¢
I ON-ERROR (On Ermor)

E oPEN {Open File for Processing)
B ORsee (On)

E oTHER (Otherwise Select)

B our (Write a Data Area)

EI PARM (Identify Parameters)

5

(e [ » | @

MOVE (Move)

g

Free-Form Syntax

(not allowed - use the EVAL or EVALR operations, or built-in functions such
as %CHAR, %DATE, %DEC . %DECH, %GRAPH. %INT. %INTH. %

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

| Code | Factor 1 | Factor 2 | Result Field | Indicators
[MOVE (P) |Data Attributes Source field [Targetfild | + [ - | ZB

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 mumeric 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 operation. For information on the formats that can be used sedDate Data Tvpe,

Time Data Tvpe, and Timestamp Data Tvpe.

If the source or target is a character field, vou may optionally indicate the separator following the format in
factor 1. Ounly separators that are valid for that format are allowed.

Iffactor 2 is *DATE or UDATE and the result is a Date field, factor 1 is not required. If factor 1 contains a
date format it must be compatible with the format of *DATE or UDATE as specified by the DATEDIT

keyword on the control specification.
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c. Click the link Date Data Type.
The Help page for Date Data Type is displayed

& Help - IBM Rational Developer for i O
Search: | | Search scope: i

Contents

SR

coblwdod

= FOR {For) —~
[2/ FORCE {Force a Certain File to Be R
£ GOTO (Go To)

ENTE()

B 1Rt ()

El IN (Retrieve a Data Area)

El ITER (terate)

[l KFLD {Define Parts of a Key)

1 KLIST (Define a Composite Key)

2 LEAVE (Leave a Do./For Group)

B LEAVESR (Leave a Subrovtine}

E Lookup {Look Up & Table or Aray

El MHHZO (Move High to High Zone) __|
[El MHLZO {Move High to Low Zone)

[El MLHZO {Move Low ta High Zone)

E MLLZO {Move Lowto Low Zone)

2 MONITOR {Begin a Monitor Group)

B MOVE (Move)

4 MOVEA {Move Aray)

Bl MOVEL (Move Left)
Bl MULT (Muttiphy)
El MVR (Mave Remainder}l

Date Data Type =

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

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

The default internal format for date variables is *ISO. This default internal format can be
overridden globally by the control specification kevword 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
From the DATFMT kevword specified on the definition specification

From the DATFMT kevword specified on the control specification
*ISO

S

There are three kinds of date data formats, depending on the range of vears 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 range for the target field. The formats and hd

d. Explore the Help window to see what else is available.

e. Close the Help window.

f. Select Help > Help Contents on the workbench menu and expand Rational Developer for i book to

see a list of all help that is available in the product.

To locate the language reference information for ILE RPG:
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& Help - IBM Rational Developer for i O x|

Search: | |E Search scope: i
e =RANSR s Comlwele B8
:ED:ﬂ] Rational Developer fori 21| Rational Developerfori > Reference » Language reference > |BM i programming information = HighJevel languages > ILE ~
BPG » Language Reference

[ Information Map

[ Instaling and migrating

[BE] Connecting to Linwe, UNIX, Windows, an ILE RPG Language Refe rence
[BE] Developing IBM i server applications usir__J

[BE] Developing IBM i Web services

=4 Developing IBM i Java applications
=4 Developing IEM i database applications
[ Detecting and analyzing runtime problem About This Re fe rence
[ Debugging i applications
5L Troubleshooting and support

This reference provides information about the RPG IV language as it is implemented using the ILE

Reference
[ AP| reference BPG compiler with the IBM is/os® (iS.-"OSfR}) operating system, formerly Operating
[ Integrated i Debugger S}'stem_-"400[R} (O S_.-'400[R})_
Language reference
@] 4 IBM i programming irformation This reference covers:
@“ High4evel languages
El' PDF versions of the highde « Basics of RPG IV-
A ILEC/C+

BRPG IV character set =
BRPG IV reserved words

Compiler directives

RPG IV program cycle

(A coBoL/400
A ILE coBOL
[ DE2 UDB for IBMi SQL R

O O o 0O 0 o0 o0

Bl Java -
L3 RPG/A400 Indicators .
LE RFG Error Handling
Language Reference . Islb}w
+ Definitions:

o Defining Data and Prototvpes
o Data tvpes and Data formats

In the left pane of the Help window.
g. Expand Rational Developer for i
h. Expand Reference.
i.  Expand Language reference.
j-  Expand IBM i programming information.
k. Expand High-level languages.
. Expand ILE RPG.
m. Expand Language Reference.

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:

Tip: To limit the search to specific documents:
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& Help - IBM Rational Developer for i i i =1al x|

Search: | | Search scope: Alltopics

oot S Colwedlg D
=] Rational Developer fori *1| Rational Developer fori > Reference > Languaage reference > |BM i programming information > Highdevel languages > ILE i
£ ) BFG » Langusge Hefersnce
B [I8 Infarmation Map

lerence

@ Connecting to Linwe, UMEX, Windows, ar I
=LA Developing |BM i server applications usir—

¥ [ Developing IBM i Web services ! T Search orlly the following topics: 3
=L Developing IBM i Java applications [ ——
L4 Developing IBM i database applications
¥ [ Detecting and analyzing runtime problem A
¥ [ Debugging i applications =
(5L ] Troubleshooting and support

[ Installing and migrating I & Select S h S
r %

5 3 Referernae Thi: language as it is implemented using the ILE
1 [ API reference RP Iting system, formerly Operating
= Integrated i Debuager S)’g

El (A Language reference
=l [ 1BM i programming information TELL-
‘!m Edita | B I
= [ High4evel languages — = Salllth
I PDF versions of the highde ()4 Cancel
@ ECC Lo | | ool |

A copoL400
A ILE coBOL

1 i fiv
(] DB2 UDBfor IBMi SQL R v M be
B inv o RPG IV program cycle
0 RPG/400 o Indicators
=3 LERPG o Error Handling
[=REE] Language Reference D. ?waﬁm
ERRE About This s Definitions:
| i 7 o Defining Data and Prototvpes
B | = | =3 | an o Data tvpes and Data formats =

a. Click Search scope. The Select Search Scope dialog opens
b. Select Search only the following topics radio button
c. Click New.

The New Search List dialog opens.
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Topics to search:

ational Developer fori 1=
™ Information Map
r Installing and migrating
r Connecting to Linwe, UNEX, Windows, and IBEM i servers
r Developing [EM i server applications using Remate System Ex
r Developing IBEM i Web services
r Developing IBM i Java applications

r Developing |IEM i database applications 1.
r Detecting and anahyzing rurtime problems

r Debugging i applications

r Troubleshooting and suppart

eference
r Glossany
r Bxdending the Remote System Explorer _Ij
1| i B

0K | Cancel |

d. In the List name field, type M/Li st for example.
e. Expand Rational Developer for System i .
f. Select the Reference check box.

g. Click OK on the New Search List dialog.
The Select Search Scope dialog reopens with MyList selected in the topic list.
) Select Search Scope

" Search all topics
¥ Search onhy the following topics:

Mew. .. Edit ... | Remove |

IMI Cancel |

h. Click OK on the Select Search Scope dialog.
i. Inthe Search field, type | BMi and progr amm ng for example
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&5 Help - IBM Rational Developer for i
GO

Search: | IBEM i and programming

Search scope: Mylist

Searching requires a help index and it takes a bit of time to create the index in your workspace.

If you want to complete the search query

1. Click GO.
The search results display.

£5 Help - IEM Rational Developer for i

Search: | IBM i and programming | Search

E  IBM i programming information
|BM i programming information The IBM @
programming infomation is organized into
high4ewvel language, data definition, and
control language categories. Feedback

E IBMi Program Verffiers
|BM i Program Verfiers Option Description
Default Local Files Prompt for connection :
Manually specify an IBM ®i connection. in a
prompt dialog box, to use to venfy local files.
The connectio

B IEM i program or procedure
IEM #i program or procedure The Use an i
program or procedure radio button is
selected by default. Use this page of the
wizard to describe the program or procedure
that is invoked as the busin

B Program cal defintions

Search Results =[] a

You need to select one of the following three |+
g | 8 | ¥ il

You have accessed language sensitive help
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Prompting language specifications
Now back to editing the source code, let’s look at prompting and more.

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.

To access prompts:

a. Return to the workbench.

b. Inthe Editor window move your cursor to the D-spec on line 33.

c. Press F4 (You can also click Source from the workbench menu and then click Prompt.)
You see the Source Prompter at the bottom of the workbench. The Source Prompter shows the
specification line broken down into its individual fields

[ #/ PAYROLLRPGLE 33 = O[5 outine 32 N = O
Line 33 Column & Replace i
..... BName+++++++++++ETDSFrom+++To/L+++IDc.Ke || 5. Giobal Defintions
003100 D* = |l E Fies
003200 D* Compile time array containing erroij . B-i Fields
003300 D ERR S 50 I - #-Ld Indicators
003400 D EMESS S 50 =-(§g Main Procedure
003500 E* -8 Subroutines
DDBEDD cwwwww*xw*x*:-r*xwwws-rwwwwwwwwwwwwwwxwwwwwwww&
003700 o MATNLINE CALCULATIONS
DDBBDD Cw*x*x*x*:-r*x*x*:-r*:-r*x*x*s-r*:-r:-rwvrvrwwvrww!wwwxwxwwwwww!wv
003200 C* This mainline routine controls the
004000 C* editting. Using the function keys &
4| | 3
' e s
ﬂﬁ Remate System Details (\4‘; Tasks (ﬁ'g Commands Log (Q. Cbject Table (@ Source Prompter &3 @fh— @—C,';_j' 8
i Apply || <u Revert
Bxdemally Data structure Definition Imtemal  Decimal —
MName described type typd From To/Length data type positions Keywords
ERR | - | - |s 24 .25 | 50 | =] DM (1
..... DName+++++++++++ETDsFrom+++To/L+++IDc.Keywords+++++++++++++++
D EERER 5 50 DIM(10) CTDATAR PERRCD {l'LI
1 =

o
On the Source Prompter toolbar you can use the three push buttons to:
e  Disable source prompt view,
e  Disable syntax checking,
e  Change to insert mode.
To display context sensitive help for any field in the Source Prompter:
a. Tab to the Keywords field.
b. 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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& Help - IBEM Rational Developer for i
Search: |

| Search scope: Mylist

i [=] B3

Contents =+ 2 = 0

Coledoo

L& Chapter 14. Definition Specifications .
=l 4 Defirition Specification Statemer
E Definttion Specification Keyw
El Definttion Specification Caorti
B Position 6 (Form Type)
B Positions 7-21 (Name)
E Posttion 22 (BExtemal Descript
E Postion 23 (Type of Data Str
El Posttions 24-25 (Defintion Ty
Bl Posttions 26-32 (From Positiol
El Posttions 33-33 (To Position ,—
El Position 40 (Intemal Data Ty
El Posttions 41-42 (Decimal Pos
B Position 43 (Feserved)
B Positions 44-30 (Keyw
L} Definition-Specification Keyword
B Summary According to Definition

Bl Definttion Specification Help -
Rl ==
e (B 15 W

Positions 44-80 (Kevwords)

Positions 44 to 80 are provided for definition specification kevwords.

Keywords are used to describe and define data and its attributes. Use this

area to specify any kevwords necessary to fully define the field.

» Definion-Specification Keywords
ALIGN

ALT(array name)
ALTSEQ(*NONE})
ASCEND

BASED(basing pointer name)
CCSID{mumber | *DET)
CLASS(*JAV A class-name)
CONST{(constant)}
CTDATA

DATEMT (format{separator})
DESCEND

TRTE

O O O O o o O O O O 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.

c. Click on any link to see specific help for that item.

d. Close the Help window.

Prompting is easy, let’s look at more good stuff.

Indenting source

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

indented mode.

To indent source:

1. Click on the editor tab for the PAYROLL member to make it active

2. Click Source > Show Indentation on the workbench menu.

You see the RPG Indentation view below the edit dialog
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& MaTDSP.DSFF = O BZ outline 52 =0
Column 1 Replace o5
H. .. DHame+++++++++++ETDsFromt++To/L+++IDc. Keywords++++++++++++++++]| 5 (5 ciobal Definitions
00zz00 D* Compile time array containing error descriptions. 2 -4 Files
ogo3300 I ERER 2 50 DIM{10) CTDATA PERRCD (. (- Fields
ooz400f D EMESS 5 50 i -3 Indicators
oo3s500 B* = [-g:':&Main Pracedure
DDBﬁDD c****************************************************** E;'ESlel'Dthines
goz7oo (Ek MATHNLINE CALCULATIONS
DDBBDD c******************************************************
ao3%00 C* This mainline routine controls the display file processir
oo4000 C*  editting. Using the function keys described on each disg
go4100 (S format, wou can transfer from one maintenance applicatior
ogo4z200 (S ancther. The action code vou Select on the selection for
004300 C*  determines if the program will add a new record to the £3
004400 C*  update an existing record in the file.
004500 ¢*  Housekeeping, clear display fields and reset indicators.
go4700 (ks
ogo4500 [y EXSR MATHM
go4900 C* If MATIN 1= done program ends
goso000 (25 aval *INLR = *on
gos100 * MATN SUBROUTINE -
< E
|
Remote System Details | Tasks | Object Table | Commands Log | Error Lisk # RPG Indentation 52 = =0
PAYROLL.RPGLE
Line 34 Column 1 Insert Erowse
| I i e e —————————— e NN — A e A——-.,»
gozo0o00 FREEMNMSET UF A E E DISK )
ooz3100 D+ =
003200 D* Compile time array containing error descriptions.
003300 D ERR 5 50 DIM (10} CTDATA PERRCD (1)
ooz400 D EMESS = 50
oozs500 E*
DDBGDD c******************************************************
ooz37oo (e MATNLINE CATLCULATIONS -
£ >

You can display the RPG Indentation view as a full view
3. Double-click RPG Indentation tab

% Remote System Explorer - PAYROLL .| LE - IBM Rational Developer for System i

File Edit Source Compie{G) Mavigate Search Project Rum  ‘Window Help

| i -0 Q- P e ] S e : C \ o ot 7| E8 Remote syste... |

Remate System Details | Tasks | Object Table | Commands Log | Error List v Ee

PAVROLL.RPGLE

Line 147 Column 1 Insert
H———+————l————+————2————+————3————+————4————+————5————+————6————+————7————+————B————+————9————+———lEl————+———11————

014700 = )

014800 C* Determine update mode and perform record add or update

014300 e

015000 (¢} | | IF net *inkc

015100 =]

015200 C | | | Select

015300 c | | | WHEN ACODE = 'A' and *TN50

015400 €] | | | | MOWE TAT ACREC

015500 [ | | | | WRITE RCRSN

015600 (&

015700 e | | | WHEN ACODE = 'A' and not *IN5S0 and ACREC = DT

015800 © 1 | | | MOVE AT ACREC

015500 © | | | | UPDATE RCRSH

0l1s000 (G =

016100 c I | | When ACQODE = 'D7

016200 [ 1 | | | MOVE DT ACREC

016300 © | | | | UPDATE RCRSH

016400 e

016500 €] | | | WHEN ACODE = 'CT

016600 [ | | | | UPDATE RCREN

016700 @] | | | ENDSL

016800 (o] | | ELSE

016200 C | | | LEAVEESR T

017000 =] | | END

017100 (G

017200 C*  Your maintenance redquest has now been completed and the

017300 C*  program branches back to the RENTAG TAG.

017400 (5

017500 (o] | ENDDO

017600 c ENDs©

017700 F T Rt T e L L L T T e

017800 C* Employee master maintenance routine.

017900 Lo it L R T e

018000 (5=

015100 C* Houseksepling, clear display fields and reset indicators.

018200 (G S
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4. Go to line 150.
The line shown on the status bar is the cursor position. In the 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.

Tip: The RPG Indentation view is Browse mode only and cannot be edited.

5. Click the X in the top right corner of the Indentation view to close it.
6. Double-click any of the tabs to show the editor again.

You have used the RPG Indentation view to see the beginning and ending of constructs.

Finding and replacing text

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. Click anywhere in the editor to give it focus then press Ctrl+Home to go to the top of the file.

Tip: When you press Ctrl+tHome 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.

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

_# MSTDSP.DSPF | L=
Column 26 Replace

..... CLONOlFacto rl+++++++.pcode (E) +Factor2+++++++Resul
00sS000 & eval *INLR = *on |
005100 * MAIN SUBROUTINE
005200 c MATN (at
005300 o *INKC
005400 ( *INEGO = *O0OFF
005500 c EMEES = *BLANK
005600 c EMPAPL = *BLANK
005700 o EVAL PRJAPL = *BLANK
005800 [ EVAL RSENAPL = *BLANK
005200 c*
006000 vl Write the SELECT format to display. If end
006100 o
006200 [
006300 ( DOU not *ING&0
006400 e SELECT
006500 c itk S

4] | >|-
Find (| BEGSEI] Previouslllll

Replace | Replace | Replace all

I~ Case sensitive I ‘Whole word [T Regular expression I 'Wrap [ Select found text
I~ Restrick search to selection | Restrict search to columns == —olupn | 1 End column | Bi

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

3. In the Find field, enter BEGSR to find the start of a subroutine.
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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.
Filtering lines by string

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.
2.

Double-click the variable EMPAPL in the Editor window

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

(Fwsoseosr AR =
Line 56 Column 35 Replace
++++.CLOND1Factorlt++++++Opcode (E)lExtended—factor2+
005600 (@ EVAL EMPAPL = *BLANK
an7900 c# IT EM mployee maintenance) edquals ¥,
oossoo C when EMPAPL = '"X'
035800 o IFEQ Lo 4
036000 () OREQ "
037300 C IFEQ N
038300 (& IFNE T
f] 038400 c EMPAPL ANDNE TXT

4. Move the cursor down a few lines to line 79.
5.  Expand line 79. This expands the section up to the next instance of EMPAPL.
| & msTOSP.DSFF m S
Line 79 Column 1 Replace
........ Lavnnte nm o'Buns von Ton wne woldson e Pioeoetss s B o Hans saw e o
005600 2 EVAL EMPAPL = *BLANK
UD?BUD. C* If EMPAPL employee maintenance) edgquals X,
00B000 o*  k to label EMPTAG.
ooel1o00 4] EE PL (project maintenance) equals X, 1
aogz200 C* branches to label PRJTAG.
008300 Ch If the prior two test were not successful,
008400 -t reason cde maintenance. The program will
onossoon C next executable operation.
0068600
onos700 C SELECT
oossoo C when EMPAPL = TXT
035800 = IFEQ TR
036000 o OREQ T
027300 S IFEQ L
032683200 c IFNE i
H o3s400 c ANDNE 13T
Now you want to show the entire source again.
6. 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
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are now showing.

You have filtered your source so that you see only lines containing a given string.

Filtering lines by type

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.

Column 1
........ e ek n =T a et e

000100
ooozo00
000300

-

Replace
ot BT e e A L b T Ty Sk o i B AT 1 o vl 1 e

master

000400
000500
000600
000700
oooso0
0009200
001000
001100

=ribed

b CHAIN
dition

b delete
tad
tion

operation

CEr -

L e radgue

cErl4-v
selection

oo R

001200
001300
001400

homm

001500
001600

KA KAIARARA A

001700

L ion displawy

001800 F*x
001900 F
002000 E
002100 B
<1

1 maintenancd
e ke e e e ke e e e e e

descrikbed 1s
3|

To filter lines by type:

1. Right-click in the Editor window with the PAYROLL program.
2. Click Filter view > Subroutines on the pop-up menu.

All source lines with BEGSR or ENDSR are displayed allowing you to move quickly and easily to
the desired subroutine in your file.

&7 MSTDSP .DSPF
Line 52

olo0z00 C
ol1l000 ic
017600 e

025700 c
0ozZ&e400 Lo
033500 c
034700 c
040400 C
042700 =
043100
044000
044400
045400
04100
047200
047600
047900

ooszoo < M.A

«
018300 c EME

B. .. .CLUNOlFactorl+++++++Opcode (E) +FactorZ+++++++Res

Replace

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.
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5. Right-click in the Editor window and click Show all on the pop-up menu.

You have filtered lines in your source by line type.

Searching multiple files

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:

| il | |

a7 = e O

8 Remote System Explorer - RemoteSystems TempFiles/TORASEDU/QSYS _LIB/RSELABO1 _LIE
Fle Edit Source Compile(3) Mavigat

mject Fun  Window Help
<y Search... Ctrl+H

|45 - @

=

K_EE Remote Syste 23 b= Team\l
+ 2| [=s

~' Jazz Text Search...
= F Remate..

1 Be

- s400=
E|§$ Objects
: 1; Work with libraries. ..

+....2..}

WO OW WO R WY

AM NAME

= Wark ftems Similar to Clipboard
Jazz Source Control k

3 Text
m-.}':-! Weade with nhiartz

1. Click Search > IBM i from the workbench menu.
The Search window opens

& Search

;' IBMi Search % Remote Search I \;"' File Search | "' Java Search | % Jazz Text Search I 'ﬂ\ﬁ' Plug4n Search | Et;."' Test Log Search I

TDTTMANM —

i [=] B3

Search stringg, |[EMHRS

jﬂ [T Case =ensitive

Connection: IsdDI}a

|

Library:

— Target
HSELAE:-:(\

jﬂ Browse...l

File: |QDDSSHC )

jﬂ Erowse...l

¥ Saurce members I | Data members

jﬂ Erowse...l

— Columns

& Al columns

" Between |1—and 80

" Between |1 and end of line

i7)  Customize... |
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2. In the Search string field, type ENHRS.
The Connection field should contain your IBM i server name, otherwise enter it there.

3. Under Target in the Library field, type RSELABXX.

4. Under Target in the File field, type (DDSSRCto 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.

|4 Remote Syste |2 Tasks | [ Commands Lo ([, Obiect Table [T Souros Promp | I Field Table |7 Remote Searc 83 = 1

'ENHRS" - 3 Occumences in 3 Members O 4 & =

=0z RSELABXVQDDSSRCEMPMST) (1 match)

Cohe (Lne 18)A ENHRS R

E| E*E] RSELABXX/QDDSSRCIMSTDSP) (1 match)

{Line 93} A ENHRS R B 11 37REFFLD{RCEMP/ENHRS “LIBL/EMPMST)

E| ﬁ@ RIELABXX/QDDSSRCIREFMST) (1 match)
e (Line 27} A ENHRS 3 1 TEXTIEMPLOYEE NORMAL WEEK HOURS?) I

7. Double-click the last line in the list at
A BENHRS 31 TEXT(" BNALOYEE NORAL VIEEK HOLRS)

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

-

AT PTG o
Line 27 Column 1 Replace
 B--A..........Namet++++4RLeN++TDPB. . . . . . FUNCTions+tttittittts
000022 A COLHDG ( "EMPL' 'DEPT')_ﬂ
000023 A ELOCN 30 TEXT ( ' EMPLOYEE LOCATI(
000024 Y COLHDG ( "EMPLOYEE"' 'LOC
000025 A EUSRI 8 TEXT ('EMPLOYEE USRID')
000026 A COLHDG ( 'EMPLOYEE' 'USE
000027 A ENHRS 3 1 TEXT ( ' EMPLOYEE NORMATL
000028 A COLHDG ( 'NORMAT' '"WE HE
000029 A EFHRC 5 1 TEXT (' PROJECT HOURS CT
000030 A COLHDG ('PRJ HES' 'CUR
000031 A EPHRY 71 TEXT (' PROJECT HOURS Y.
000032 A COLHDG ('PRJ HES' 'YTD!
000033 A EPHRP 7 1 TEXT (' PROJECT HOURS PI
000034 A COLHDG ( '"PRJ HRS' 'PRI(
000035 a EPNRC 5 1 TEXT ("NON PROJECT HOUE
000036 A COLHDG ( 'NON PRJ HRS'
000037 A EPNRY 7 1 TEXT ('"NON PROJECT HOUZ
000038 A COLHDG ( "NON PRJ' 'HRS
000039 A EFNERP 7 1 TEXT ("NON PROJECT HOUE
000040 A COLHDG ( 'NON PRJ HRS'
000041 A EHWEE 5 1 TEXT ( 'EMPLOYEE HOURS W,
‘ | of
|

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

You have searched through members in a source physical file.
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Comparing files 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.

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.

Tip: Make sure all lines show in the source before starting the Compare tool.
To compare files in the workbench:

First let’s setup some preferences to get the best results from the Compare tool

1.  Click Window > Preferences from the workbench menu. The Preferences window opens.

@ Preferences 0] %]

Ihﬂ:le filter texd Compare - - -

" Eeel = lgnore leading blanks
[+ Agent Controller

[ Ant ¥ lgnore trailing blanks
. Application Diagram L|7 lgnore all blanks

-- Data Management
-- Ecore Diagram
-- Help

i Projects ¥ lgnore sequence numbers
- Install/Update
Ingtart Messaging
- Java

[ LPEX Editor Start colurit |1_
¢ i Appearance

- Block

S Lantnols

| lgnore case

[™ lgnore comments

[ Column restricted comparizon

Endlealimn (S0

- Find Tead
[+ Parsers

4| P.]'m _"ILI % Reseat | Restore Defaultsl Apphy |
(7) QK I Cancel |

2. In the left pane of the Preferences window, expand LPEX Editor.

3.  Click Compare under LPEX Editor. In the right pane of the Preferences window make sure
that the Ignore all blanks check box is selected.

4. (lick OK in the Preferences window.

5. Back in the Editor window of the PAYROLL member double-click the PAYROLL tab.
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& Remote System Explorer - RemoteSystems TempFiles/TORASEDU/QSYS LIB/RSELABO1 LIB/QRPGLESRC FILE/PAYROLL RPGLE __ [M[=] B3

AR R AR R A R R AR A A A A A A A A A A P A A R A AR AT AR AR ARRAARRRR I_

NAME - Payroll
ION — Time reporting master file maintenance usi

externally described workstation processin
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R W R R R

record found on CHAIN operation
eral error condition
tect display on delete regquest
of job regquested
urn to application selection
urn to employee selection
urn to project selection
urn to reason code selection
t record
R AR AR AR RN AN AR AR AANAARAAAAAA A AR AR A AR AR ohmod
NES USED
Edit application selection display (SELECT)

Edit action code for all maintenance requests
Ak kA Ak Ak kA kA Ak Ak Ak kb d ok ke ok

Compare tofile...

6. Click Edit > Compare to file on the workbench menu.
The Compare window opens.

7. Expand your connection.

8. Expand *LIBL.

9. Expand RSELABxx.

10. Expand QRPGLESRC.

11. Select member PAYROLLG.

12. Click OK.
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& Compare Fle
Select a member

|PAYROLLG

E-Eh WSSLABO1 b test-usr =]
o, RSELABO b test-usr
- [55 COMPARE “file pf-src
&-[El EMPMST i pf-dta
&-[El EVFEVENT ile pf-dta
&-[E PRIMST ile pf-dta
1[5y QCBLLESRC File pf-src
- [53 QCLSRC il pf-src
-5y QCMDSAC file pf-src
#-[53 QDDSSRC File pfarc

G 2 vRoLLG pae Il
-5y QRPGLESRCP file of src

oK EI Cancel

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

You can move from mismatch to mismatch by right-clicking the source and selecting Compare -> Next
Mismatch, or by using Ctrl+Shift+N.

Mismatches in PAYROLL and PAYROLLG are highlighted in different colors so that you know where the
mismatched lines are in each file.

'/ PAYROLLRPGLE &3 =85

Line 954 Column 1 Replace

. T e B T DU DI

008700 c SELECT a|

gogaoo C when EMPRAPL = 'X!

008500 [ EXSE EMPTAG

009000 o =

009100 C when PRJAPL = '¥H!

005200 [ EXEER PEJTAG

005300 C*

005400 C when RSENADPL = 'X!

009500

005500 z EXSE RENTARX

0059e00 - ENDSL

009700 Cc* if EC end program

005800 - if *TNEC

4| | lfJ
[One or more mismatches found. I

13.  Click Ctrl+Shift+N to find the next mismatch.
Next, end the compare session
14. Right-click the source and select Compare > Clear.
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036200  New FES HERE
ol T
Syntax Check Line

036500

036400 SavE MOVE T2

036500 ., Eiis MOVE ERR (2]]

036600 Copy (Bt sert e

036700  paue (il MOVE i

036500 —— =

036500 Compare Refresh Ctrl+5hift+H
Mest mismatch Ctrl+Shift+N

037000 Select Previous mismatch Cirl+Shift+P

037100 Selected
[Mezelent =L v lgnore leading blanks
i v lgnore trailing blanks
Filter wiew r
v lgnore all blanks

A
I— St &l [EEr{HA
lgnore case

Source 3 lgnore comments
Wiew » ' lgnore sequence numbers

| ; Prirt mismatches. ..

| OB Clear

You have compared different versions of the program and found the differences.

Checking syntax

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. Inthe PAYROLL Editor window move the cursor to line 211 which contains EXSR ACDESR. Type
the line number in the sequence number column, or scroll down.

2. Append an Xto 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.
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= 5

Al

—

Line 212 Column 31 Replace 1 change
~ -....CLONOIFactoril+++++++Opcodf(E) +Factor2+++++++Result+++s
020600 o
020700 C* Access employee master to wvalidate action code r
020800 C¥
020900 c IF NOT *INEC
021000 c EMPNO CHATN EMPMST
021100 c ACDESR
ENF5014E Operation code 1s not wvalid; specification 1s igz
021200 c eLsE i
021300 Z LEAVESR
021400 C END
021500 C* end of error loop
021600 C ENDdo
021700 C¥
. | of
|

4. Move the cursor onto the pink error message.

5. Press F1.

&5 Help - IEM Rational Developer fori
F_:ea’d1:|

=10] x|

|E Search scope: Mylist

Contents =~ | = = g
@‘ Rational Developer for i
@ Administering
® Collaborating

# € EclEmma Java Code Coverage
®5Eclip@edocuneridion
@'Go@sary
@‘Mallingatdl.pgacing
# @ Migrating

# € Product overview
@Tml.bledlmﬂingaldsq:lpm‘l
® € Tutorials

S ol e el & O

RNF5014
Operation code is not valid; specification is ignored.

30

on the specification. The operation must start with a valid Operation Code
and can be followed by an optional Operation Extender. If specified the
Operation Extender must be one or more of A D E H M. N, P.R. T, or
Z, and enclosed within parentheses.

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

s

This opens a window with second level help for the error.

6. Close the Help window.

7. Change EXSRXto EXSRto correct the error. (Similarly, you can use Edit > Undo to correct this).
8. 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
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menu and then expand Remote Systems > Remote Systems LPEX Editor > IBM i Parsers.
Now, select the language you want to change the settings for in the left pane ofthe

Preferences window, select or deselect the Automatic syntax checking check box and then
click OK.

Tip: You can syntax check the whole source member currently in the editor by clicking Source >
Syntax Check All.
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Understanding your program code with the Application
Diagram

In this lesson, you learn about the Application Diagram and, how to use it to view the
program topology, locate a subroutine and open the editor with the source for this
subroutine.

The Application Diagram provides a graphical view of the different resources in an IBM i native
application and their relationships to each other. There are two different diagrams that you can
look at in the Application Diagram view:

e Source Call Diagram
e Program Structure Diagram.

The Source Call Diagram takes ILE RPG source as input and displays a call graph showing
subroutine and procedure calls. The Program Structure Diagram takes program and service
program objects as input and displays the binding relationships between them as well as the modules
bound into each program and service program.

|Suurce Compile(a) Mavigate Search Project R

New 3
Prompt F4
Synta Check Al

" Verify Ctrl+5Shift+V

24 Verify (Prompt)...

::‘-: Visualize Application Diagram
Convert All To Free-Form k
Select Format Line...
Show Indentation

Showfields
SCOPY Member L4
ILE RFG Help g

Resequence Al Lines

Hemove Meszanes

Refresh Cid+F5
Refresh Outline View Ctd+5hift+F5

1. Open the PAYROLLG.rpgle source member in the QRPGLESRC source file.
2. On the workbench menu, click Source > Visualize Application Diagram.

The Application Diagram opens.
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;I/“PAYRCI_.L.RPGLE Fm RO ~ : - U

”{:.- :_| ‘Palette —©  »
TF- INVCDE m Select
(+,_Zoom
ofc EMPTAG = Note -
\‘\ '--'ti. DELCDE
\‘\
& )
TH) pratac @——={F ACDESR
- L] -
o t_ ADDCDE
2
-
[F~ RSNTAG
':'t-: CHGCDE |+
4] ]

3. Select the subroutine ACDESR
Notice that the box is now highlighted and all relationship arrows are highlighted. Arrows pointing
away from the subroutine point to subroutines that ACDESRcalls and arrows pointing to the subroutine

ACDESR indicate calls to ATESR

Lo
/r i) Add Note
File »
Edit Source
Browse Source

E Show Properties View M

4. Right-click the subroutine ACDESRand select Show Properties View. The Properties view opens,

and displays information about the currently selected subroutine.

5. Select the Calls tab to view a list of the respective subroutines which the subroutine  ACDESR calls

and the lines where the subroutines are located.

-,

| Properties 53 - = 5
=2 ACDESR
Ernecd Mame I Location I & Start line I End line I Type I Lanj
ADDCDE PAYROLLG 431 440 SUBROUTINE RP
L CHGCDE PAYROLLG 444 454 SUBROUTIME RPC
Called by DELCDE PAYROLLG 461 472 SUBROUTIME RPC
— || INVCDE PAYROLLG 476 479 SUBROUTIME RPC
4| | o
6.  The list of subroutines can be used to quickly jump to the specified line in the source.

Likewise, the Called by tab shows the list of subroutines which call the ACDESR subroutine.
7. Inthe Calls tab, double-click the CHGCDE subroutine.

This opens the editor with the member that contains the subroutine CHGCDE.
Maintain an ILE RPG application using Remote System

Explorer 64



Line 444 Column 1 Replace

. .CLONOlFactorl+++++++Cpcode (E) +Factor2+++++++Result++
043100 C ADDCDE BEGSR
043200 C IF NOT *INS0 AND ACREC =
043300 c EVAL *INeO = *ON
043400 C MOVE ERR(5) EMESS
043500 c ELSE
043600 c IF NOT *INSO AND ACREC =
043700 C MOVE ERR(6) IMESS
043800 C ENDI
043900 > ENDIF
044000 C ENDSR
044100 Cw
044200 C* The following code verifies the change regquest.
044300 Cw
044400 l c CHGCDE BEGSR
044500 C IF *INS50
044600 c EVAL *IN60 = *ON
044700 c MOVE ERR(T) EMESS
044800 C ELSE
044900 c IF NOT *INSO AND ACREC =

5. Return to the Application Diagram view by selecting its tab.
You can also save the application diagram as a text or image file.

iy Select b () Print..,

Change Layout...

- Save As TextFile...

of, A Al ve As Text File

View 4
i+, Zoom »

Find Main Entry Point

Preferences L4

|| Show Properties View

Switch View )

6. Right-click inside the Application Diagram view, to save the diagram as a text file.
7. Right-click the white space outside the diagram boarder.
8. Select File > Save As Image File or File > Save as Text File

Depending on your selection, the application diagram will be either saved as an image file, or a text
file in the directory you specify.

Module summary

In this module, you learned how to use the Application Diagram and the LPEX editor’s

different features.

Lessons learned

e Change the default settings of the LPEX Editor Parsers
e Change the color settings and font used by the Editor
e Change the default behavior of the Enter key

e Use SEU commands to edit source

¢ Undo and redo source changes



e View language sensitive help for the MOVE operation code

e View a list of all help contents

e Limit the search of help to specific documents

e Search the help

¢ Request a prompt for a specification line

e Display context sensitive help for any field in the IBM i Source Prompter

e Use the RPG Indentation view to see the beginning and ending of constructs in your
source

e Use the Find and Replace window to search for an item in your source

e Filter or subset your source

e Filter lines based on line type

e Search through members in a source physical file

e Compare different versions of a program and identify the differences

e Syntax check source by line

e Use the Application Diagram to display a program outline.
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Verifying and compiling source

This module teaches you how to verify and compile RPG in the Remote Systems LPEX Editor.
When errors are found by either the verify or the compile step, the Error List appears. The 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 Error List and the RPG program that you
have created.

Learning objectives

Check for semantic errors on your workstation

Start the Program Verifier tool

Use the 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 Object Table view

Start an interactive connection

Invoke the Payroll program



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 IBM i system, 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
your IBM i system. Think of the host cycles you'll save. It is especially handy when you are
writing code but you are disconnected from a server. You can do this because Remote System
Explorer ported the parsing and checking code from the IBM i compilers to the workstation.
The Error List view lists the errors that are found and their severity, displays the error messages
directly within the source and helps you to navigate between the errors.

To invoke the verifier:
1. Open member PAYROLL in QRPGLESRC in the editor if it is not already open.

2. With the focus on the editor, 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 Error List below the Editor window.

I’_EE Remote System Details (E Tasks (ﬁ'g Commands Log ({a} Team Advisor (E Properties (6' Emor List &3 ® %
<TORASEDU=RSELABDT/QRPGLESRC(PAYROLL)
| IO | Message | Severity | Line | Location | Caonnection
[1i{ RNF5178 | EMDSR operation is missing for subroutine EDI... | 30 1 RSELABO1/AJRPGLES... | s400a
] The name or indicator EMES is not defined. 30 365 | RSELABO1/QRPGLES... | s400a
L1 | RNF7030 | The name or indicator RSNTAX is not defined. 30 55 RSELABO1AQRPGLES... | s400a
Ll | RNF7018 | The operand RSNTAX of EXSRis not & subrou... | 30 95 RSELABO1/QRPGLES... | s400a
[l | RNF5124 | Factor 2 must be 0" or 1" when the Resutisan ... | 30 364 RSELABO1AQRPGLES... | s400a
[l | RNF7515 | Move operands ERR and EMES have typesth... | 30 365 RSELABO1/QRPGLES... | s400a
i RNF7023 | RPG provides Separate-Indicator areaforfile M... | O 7 RSELABO1/QRPGLES... | s400a
i RNF7031 | The name orindicator RSMNTAG is not referenc... | 0 110 RSELABO1/QRPGLES... | s400a

The error list shows you:

e The error message itself
e The severity

¢ The line number

e The source location

e The connection name

Next you will fix the errors in your source.
1. Double-click the error RNF7030.
You are automatically brought back into the Editor window to the line where the error

occurred. The error on line 365 is a typo. The variable EMES should be EMESS. One good way
of finding the correct name is the content-assist tool.
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S vsoseose | frersier AR =
Line 365 Column 50 Replace
-+++++0pcode (E) tFactor2+++++++ sult++++++++Lent+D+HLLe
036500 MOVE ERR (2) Al
1ds ERR and EMES have|EMESS || I EMESS
- indicator EMES is “lcha-;so]' —Ewno
036600 ELSE +JEMPAPL
036700 MOVE il LIEMCAT
036800 END L JEDEFT
0363200 - ELOCN
037000 ng IF AND combination ens|: “ENAME
0371001 haz been selected. S CRS
037200
037300 IFEQ L
037400 ANDEQ et
037500 ANDEQ L
037600 MOVE Tt *INGD =
037700 MOVE ERR(3) MESS
037800 END
037900
038000 . ng code checks each application selection field to |»
o | ol
|

Tip: The Outline view must be populated to use content-assist.

2. Select the misspelled variable and press CRTL+spacebar.

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

3. 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.
(2= ouine x N
= Fields
[#1-J ACODE : Character (1)
[#)- 1) ACREC : Character (1)
# L1 EDEPT | Character (5)
LT ELOCN ¢ Character (30)
[ L EMCAT : Character (1)
[+ _]_ BEMESS ¢ Character (50)
+1- L] EMPAPL | Character (1)
(L1 EMPNO 1 Packed Decimal (
[#)| 1 ENAME : Character (30)
#) L | ENHRS : Packed Decimal (
[ |1 EPHRC : Packed Decimal (!
4 1 EPHRP : Packed Decimal (;

#1-1) EPHRY 1 Packed Decimal () .
1] e —— ]L,_I
The next error is a RNF7030 as well.
4.  Double-click RNF7030. Fix it in the editor.
5. RSNTAXshould really be RSNTAG Make the appropriate change.
6. Go to the next error RNF5184.
The next error is actually RNF7018 but it is related to the one you just fixedand can be ignored.

It shows the same line number, which is an indication that both errors are related.

7. Double-click RNF5184.

8.  Fix this by replacing the 2 witha 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.
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Tip: 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

9. Move to line 398 in the editor.

| # MSTOSP.OSPF | 7 REFMSTRF | ATROLL RPGLE .

Line 398 Column B Replace 2 changes
....... I T L . TSORRE U A S - e

039600 C MOVE ERR (1) EME (&l

038700 C END

0359800 ENDSR

039500

040000 .

040100 **  ACDESR subroutine verifies the time reportii

040200 C* all maintenance selections.

040300 T b e * g

040400 c ACDESR

040500 [

040600 i

040700 [

040800 L EV = *BLANKS

040500 a EVAL *IN60 = *OFF

041000 C EVAI = *OFF -

041100 C

041200 C* The following statements perform

041300 C* two functions. First they determi

4| | »

Undo successful. 2 sets of changes now undone.

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.

==}

K_{!ﬁ Remote System Det (E, Tasks (ﬁ'g Commands Log (‘ﬁ Team Advisor (ﬂ Properties ﬁl Emor List 23 =
<TORASEDU=RSELABDT/AQRPGLESRC{PAYROLL) % 5& _ ( J

v 1 Information

ation is missing for subrout ...

E"\
=
. v il Waming Messages 3 ﬂ
The name or indicatar EMES is not defi... k Automatically Remove

« L1 | BNF7030 | The name or indicator RSMTAX is nat ... @ X Automatically Insert »
[ RNF7018 | The operand RSNTAX of EXSRisnot .. | ¥ - S8Vere CAEOT/GRPGLES... | s400a
[ RNF5184  Factor 2 must be ‘0 or " when the Res | ¥ B Teminating LABO1/QRPGLES... | s400=
:!I’I_I BMF7R15 | Move operands ERR and EMES have ... | 30 365 HSELABDUGIHPGLES... sdl}l}illl

11. Click the arrow in the 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)
14. You can save the member using one of these ways:
a. Click File > Save from the workbench menu.
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b. Click the Save icon H_I in the workbench toolbar
c. Press Ctrl+S.

Changes are uploaded to the IBM i system.

15. Verify your source again

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

You have verified your source and fixed any errors.

Compiling source remotely

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 IBM i 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 IBM i cycles. However, if there are errors, the host compiler will send the error
information back to the workstation and they will be loaded into the Error List view, which
behaves just as it did when you did a local 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.

To change the preferences to run the compile interactive:

1. Click Window > Preferences from the workbench menu

2. In the left pane of the Preferences window, expand Remote Systems

3.  Expand IBM i under Remote Systems

4, Click Command Execution under IBM i.

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

6.  Click OK to return to the Remote System Explorer perspective.
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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m| = 0|/ parmolLreaiE 32 N\ 2 =020 \ 7
| ® » | B2s T Line 398 Column &
' - [ty QDDSSRC. *ie.pf-src B +Hopcoae (EVHFSC | = (5; Gobal oe
=[50 QRPGLESRC. *file.pf-s1c 039800 ENDSR ] @[3 Files
N e » " Fields
L Indical
£ [ QRPGLESRCP.*Hle  OPEn With < B[ Main Procq
0 PAYROLL.rpge  Evowse With 4
[-".
[ PAYROLLG.rpg +
. Rename...
1-[E] REFMST *file.pf-dt EGER
o [ RSNMST #fie.pf-g = <P —
B MYCOMPILE.*amd *3* Move... Ly disvlav
- B User lbraries ¥ Delete... - _L|;|
+-BY iseries Commands i .
&1 iSeries Jobs Web Services *»bgram actica
G = 4
i il %, Find String... — —|_—| -
) ke + VeriFy iSer... |Rem... | iser.., 82 T 0
L4 | 2 Verify (Promgk)... WEVENT(PAYROLL) 3¢ 3% &
| [ Properties £2 "\ Remote Scratchp. __ Compie L4 55 e 10 Do «-.._I
| Property | vahe - —
Attribute  SRC Add To iSeries Project... 4, Work With Compile Commands...
Name PAYROLL Make Available Offline T I —

2. Click Compile (Prompt) > CRTBNDRPG on the pop-up menu. The Create Bound RPG Program
(CRTBNDRPG) dialog opens.

Program: > | PAaYROLL | Name

Library: > | RSELABXX -1 Name
Source file: > | orPGLESRC ~| Name, QRPGL

Library: > | RSELABXR = Name
Source member > | PAYROLL ] Name
Source stream File: j’
Generation severity level: [10 | 0-20
Text 'description’: *SRCMBRTXT ﬂ Character wal
Default activation group: ES - I

Advanced Parameters
Compiler options: > ﬁ Pl
*EVENTF
(Dsbuog'rla Views: > u

Replace program: > | *YES
4| ||

I~ Advanced(s) I all Parameters(s) [ Keywords(7)

CRTBNDRPG PGM{RSELABRXZIPAYROLL) SRCFILE(RSELABN/QRPGLESRC) SRCMBR{PAYROLL) OPTIOMN{*EVENTF)

| OK ] Restore defaults | Cancel

A

3. In the Debugging views drop down list, select the *ALL parameter
If you want to see the other parameters available, click Advanced.
4.  Click OK when you are finished.

The progress bar on the workbench (bottom right corner) will indicate that the compile runs.
Then the error list will be shown, with no errors, just information messages.
You can also check the Commands Log view to verify that your program was created.
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K_EE Remote System Det (J: Tasks | LT Commands Log &3 ﬁ Team .de'u'isur} = F‘roperties} 2= Emor Iqu = ﬁ-\

=
s400a |
PAYROLLG type "PGM in library RSELABO3 if needed. d
Replaced object PAYROLLG type “PGM was moved to GRPLOBJ.
Cause ... ..: Replaced object PAYROLLG type “PGM from the RSELABD3 library was renamed to Q046FBERET
and moved to the GRPLOB. library. Recovery . .. : [f the replaced object is needed, you can use the Move Object

(MOVOEB.) command to move the object from the QRFLOEJ library into another library. The QRPLOBJ library is
cleared durng the next initial program load (IPL) of the system. The GRP Looco: librany fwhere oo is the number of
a primary awxdliany storage poal (ASP))is cleared during the next vary on of the ASP device.

Program PAYROLLG placed in librany RSELABDA. 00 highest severty. Created on 12/15/08 at 22:14:32.

Cause . ....: Program PAYROLLG was successfully created in library RSELABD3. The highest message severty
that resulted was 00. The program creation date and time are 12/15/08 and 22:14:32.

Data area RETURNCODE created in librany QTEMP.

[~
Command IN:::rrnaI j I j Eru:umpt...l Eunl

5. Click the 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, and checked for a
successful compile.

Submitting IBM i commands in the Object Table view

You can use the Object Table view inside the Remote System Explorer to submit commands to
the IBM i system. You can run commands from the Commands field beneath the Object 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 Object 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 Object 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 Objects subsystem, and you can see the contents of many items before
selecting the one you want to run.

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

To change the library list:
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Remote Syskem Details | Tasks Commands Log | Error Lisk Q‘-’_: qg" = @ T =08
s400a: File RSELABRRQDDSSRE (5 Members)
Mame Type Attribute Text Last modified
Gz EMPMSsT PF SRC |Wednesday [Muly 23, 2003 1:28:22 PMEDT
G msTDSP DSPE SRE Wednesday, Ry 23, 200...
Ea PRIMST FF SR Wednesday, July 23, 200..,
EQ REFMST FF SR Wednesday, July 23, 200..,
l7|3 RSMMST FF SR Wednesday, July 23, 200...
o
e —— i
Command |N0rmal @J chgcurlib rselabo] _) v| [Prompt... "
————— p— —
Messages |Library RSELAEYY added to library list, v| [Details... ] [Show Log]

1. Click the Object Table view tab from the views at the bottom of the workbench.

2. In the Command field type, CHSOURLIB RSELABxx for example.

Tip: Use a library that is on your IBM i system.
3. Click Run.

If you haven’t used the Object Table view to show IBM i objects, you will see an error message
because the Table view is not linked to an active connection.

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

0 Remote System Explorer - PAYRC P oomea
File Edit Source Compile(G) Navigat T R CAGRE L
. -..: . | % - 0 - . Cache Fle Descriptions
M R P Find String. .
' 5 Change...
Save..,
Restore...
User Actions 4
Add To iSeries Project,..
Make Available OFfline
Properties{H)
e = |Rem... |iSer...
o rpgle ||
| 0 pAYROLLG.rpgle (e
= [ QRPGLESRCP, *file.pf-src > || Mame
i] | R |-

b. Click Show in Table on the pop-up menu. The Table view is now populated with the
member in the selected source file.

c. Run the CHGCURLIB command again.

The command will run on the IBM i system and after completion you will see the
completion message on the bottom of the Object Table view.
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| 48 Remote Sy | Tasks |t Command &6 Team Advi | Properties |- Eror Lis - =5
|s400a: File RSELABO3/QRPGLESRC (2 Members) Elo

_Name | Type | Attribute | Text | Last modified |
G PAYROLL RPGLE SRC Thursday, April 24, 2008 ...
0 PAYROLLG RPGLE SRC Monday. April 14, 2008 1...
q B |

v

Command INDn'naI j || j Erl:nmpt...l Eunl
Messages iCurrent library changed to RSELABXX. 'il Details... | Show Log |

Back in the workbench in the Remote Systems view
4. Right-click Library list
5. Click Refresh.

(i fends S 55 = Tean| =0

Eel s eloe Y
=ﬁ MNew Connection -
E‘) Local
E‘Eé <400

Elgﬁ Objects

1’-; Worl with libraries. ..
_}1-1* Wark with objects...
I'-ifj' Ware with members...
=@ Library list

H-B Q5YS. b prod-sys

- QSYS52. b prod-sys

-2, GHLPSYS. b prod-sys
&2 QUSRSYS. b prod-sys

|E|---!§ RSELABXX fib prodcur |

- & CLBATCH. pgm.clle

CLCY "pam clie -
1| | »

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

You can also connect to other than IBM i 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 Object
Table view.
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Running commands and programs

As you know, you can run programs and commands from the Remote Systems view or the
Table view in the following ways:

1. In the Remote System Explorer communications server job. (Your current method)

2. In a batch job.

3. In an interactive job (for 5250 applications).

4. In aserver job (Multi-threaded action in the menu)

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

To start an interactive connection:
a. Start a 5250-emulation session.

b. Sign-on to the server with your User ID and password.

Tip: Instead of the Enter key, you may have to use the Ctrl key in your5250-emulation session.

=1 Session A - [24 x 80]
File Edt Wew Communication Actions k indow  Help

8| ] B2 3] | (%) 2aP| O] @O

IATN 0S/408 Main Menu

i =181

. 1980, 2002.

f 1902 - Session successfully started

¢ Inthe command line, type the command STRRSESVR connect i onNane

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.

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

e. Return to the workbench.

To run the program:
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-3 PAYROLLG."p\ FE Showin Table
- [y COMPARE il

© e |
4 Remote 53 &= Team| = O|[ / PAYROLLRPGLE 53
~ Line 1 Column 1 Replace
£ 2 al% e —
-l MYCOMFILE pgmcle |=f)| 200100 B i
F nnnznn F* _DPROGRAM NAME - Payro
Go T r b IDTION — T3 N
P.IE‘.YHOLLD*I:II o 1o DESCRIPTION 11ime ¥
extern

A R AR R R A AR R AR R R R R R

B E S E E

Maritor
IEI EMPMST ile g = INDICATOERS USED
-[E] EVFEVENT ik & | Refresh F5 b0 — No record found
-G MSTDSP Sile < £} — General error C
65 MSTDSP2 g (4| REname... F2 b0 — Protect display
-[El PRIMST fiep| 3 Delete.. Delte k- - End of job requ
-[E QCBLLESRC = Copy
B QCLSRCflep  Foue _—
{5 QCMDSRC i 4 Move...
-5y QDDSSAC File
EEE RPGLESRC Update... Commands Lo (‘ﬁ Team Advisor (&
. U3 PAYROLL. Change... Y ——
. Ll PAYROLL(  Saye.. SREE
l—?ﬁ GRPGLESRCF Restore... | | Attribute | Text
e-[E REFMST file I cpr
W 38 1BM i application in RSE Job
= FRun(Prompt) ¥ 2% Batch
K::::
(Rt [F1Posst  ponatece BT
= C
[z Debughs " [ Mutithreaded
Property | Value ST {If‘mmpﬂ T
Atibte | RPGLE  UserAtions ’ Al
Ez:Eeer o EAYH'C I Visualize Application Diagram —
A - Properties AtsEnter |- :
a. In the Remote Systems view, locate the PAYROLL program that you created.
b. Right-click the PAYROLL program.
c. Click Run As > Interactive on the pop-up menu.
d. Switch to your 5250-emulation session.

You will see the payroll program menu.
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-ioix

File Edit Wiew Communication Actions ‘Window Help
By 2% BlE =@ %% 2= 3 el

|z} IConnected to remote server/host toras |p on psprinkl:
C ted k t Jhost & d101 rink1:pd101

Type X beside Employee Master Maintenance.
Press Enter.

. Type 234 for the Employee Number.

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

5 oae T O

Press Enter.

-

j- Type any information you like about the employee.
k. Press Enter.

1. Play in the application as much as you like.
m. Press F3 to end the applications.

To get control of the interactive job:
n. Right-click Objects and clickRelease Interactive Job on the pop-up menu.

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

You ran programs and commands from the Remote Systems view or the Objects Table view.
Module summary

In this module you learned how to verify and compile RPG from the Remote Systems LPEX
Editor. When errors are found by either the verify or the compile step, the Error List appears.
Error List is a powerful tool that manages errors found by verify and compile utilities. You
became familiar with these tools, the various capabilities of the Error List and the RPG program
that you created. You also learned how to associate an interactive session with your IBM i
connection, run your program, and release the interactive job.
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Debugging a program

This module teaches you how to debug a CL and ILE RPG program. You will learn how to start
the debugger, set breakpoints, monitor variables, run, and step into a program, view the call
stack in the Debug view, remove a breakpoint, add a memory monitor, and set Watch breakpoints

and all from the Debug perspective.

Introducing the Integrated IBM i Debugger

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

e View source code or compiler listings, while the program is running on an IBM i host.

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

e Set Watch breakpoints to make the program stop whenever a specified variable changes.

e 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.

e Step through your code one line at a time.

e Step return, step into or step over program calls and ILE procedure calls.

e Suspend program execution and get control back to the debug session.

e Display a variable and its value in the Monitors view. The value can easily be changed
to see the effect on the program’s flow.
e Locate procedure calls in a large program quickly and easily using the Modules/
Programs view.
e Debug multi-threaded applications, maintaining separate stacks for each
thread with the ability to enable and disable any individual thread.
e Load source from the workstation or a different IBM i system than the one the
program runs on — useful if you don’t want the source code on a production machine.
e Debug client/server and distributed applications.

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

Now that you know the basic features of the debugger, let’s try them out.

Starting a Debug session using a service entry point
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 lesson, to accommodate anyone who decided to skip right to
this lesson without completing the editor lessons in “Editing source” on page 25.

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

In this lesson, you will use a service entry point to start a debug session for your application. The
service entry point feature is designed to allow easy debugging of applications that invoke
business logic written in RPG, COBOL, CL, or even C or C++. The service entry point is a
special kind of entry breakpoint that can be set directly from the Remote System Explorer. It is

79 Maintain an ILE RPG application using Remote System Explorer



triggered when the first line of a specified procedure is executed in a job that is not under
debug. Service entry points allow you to gain control of your job at that point. A new
debug session gets started and execution is stopped at that location.

Tip: To use a service entry point to start a debug session for your application and to allow
updating of files in production libraries while debugging, the Update Production Files must
be checked in the preferences of IBM i Debug.

€ Preferences i =] B3

Jtype filter text IBM i Debug - - -

- Model Validation =] @up date production files

- Plug-n Development
- Profiling and Logging

- Remote Systems W Prompt when service ertry point is set.

-Hun/Debug - _ o
“Tompiled Debug Prompt when service entry point is encountered.

- Console

. Debug D
i — [™ Include bound service programs when instaling source breakpoints.
ol

”"IEM i Debu [N rt el e serice mroanane i the fellaving litnarnies:

8 ' 5 el
- Perspectives

- String Substitution Fiemove |
- Wiew Management

- Soreen Designer (Technolog
[#- Team

[+]- Team Process

[+]- Test

- Work It
y ok ftems | LI_ Restore Defaults | Apply |

(7) QK I Cancel |

W o o

-

(Window >Preferences then expand Run/Debug and select IBM i Debug)
Since you are using test libraries for the exercises, you don’t have to check this IBM i Debug
preference.

To start a debug session using a service entry breakpoint:

1. Inthe Remote Systems view expand the Library list filter, if it isn’t expanded already.
1. Expand library RSELABxx, if it isn’t expanded already.
2. Right-click program CLR1 in library RSELABxx.
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¥, WSSLABO1 Tibtes  User Actions

.-, RSELABDT b tes
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s400a: File RSELABO3/QRPGLESRC (2 Members)

— 2

v v T ELA Y

L™ Visualize Application Diagram

2. Click Debug (Service Entry) > Set Service Entry Point on the pop-up menu to set a service
entry point.

A message displays indicating the service entry point was successfully set.

{5 IEM i Debug Message | x|

L] Service entry point is set successfully.
\__12 The service entry point can be refreshed through IBM i Service Entry Poirtis)
: view if you recompile or update the program or service program |ater.

[ Dontt show this message again.

If you get an error message instead,

T

|BM i Debug Server has not been started yet.

Please right click on one of the Subsystems in the Remote System View, and
choose Remote Server -= Debug -= Start. Or, you can nun command
STRDBGSVR in your [EM i server.

indicationg that the Debug Server has not been started yet, right-click Objects in the Remote
Systems view and select Remote Servers > Debug > Start and perform step 2 again.

Agent Controller * |

Show Log

WebFacing k Stom
Fun Command... OOM b
Froperties Alt+Enter Data Gueue ’
—_— s | i File 3
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The Service Entry Points view is automatically added to the stacked views at the lower right. It
lists all the service entry points. You use this view to delete, activate, de-activate, modify and
refresh service entry points.

o

) Tasks | % Commands Log | ©- Eror List |, Obiect Table |1 1BM i Senvice Enty Points 53 = 0
w2

me{x | F‘roglam I F'I'OEIEII'H Tx... | Module | Procedure I User 1D | Eonnedion | Enabled
{RSELABTS | CLR1 “FGM “ALL “ALL WEISS TORASbce ‘fes

5. Switch to the 5250 emulation session.

Tip: If your 5250 session is still associated with the RSE server job, you need to release the
interactive session. To do so, in the Remote Systems view, right-click Objects and click Release
Interactive Job on the pop-up menu.

6. On the command line of the 5250 screen, add the library RSELABxx to the library list and

invoke the program CLRI:
ADDLI BLE RSELABXX and then
CALL PGV RSELABxx/ CLR1) PARM 'XX') (where XX is your team number)

As soon as the program enters the system, the service entry point is hit and the debug session is
started on the workstation and the perspective displays with the CLR1 source code in the editor.
The Debug perspective gives you access to all available debugger features. Let’s look at some of
them.

Click anywhere in the workbench to give it focus.
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Setting breakpoints

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

To set a breakpoint:

# msTOSP.DSPF | o REFMST PF / PAYROLL,RFGLE m i)
Line 11 Column 1 Replace Browse
B e~ S i e - SR
= 000100 ialel '} MADM £ resa)d
oooz200 Frsmps 7o) TYPE (*char) LEN (2)
000300 Syntax Check Line r 10
poo400 Gt . 10
poos00 of +Irice ) TYPE (*DEC) LEN(5 O
ooo&e00 Paste 1 VALUE ("Claus Weiss"'
000700 LOOD: T s ) value (scount+1)
poosoo Salacked y |hen (goto loop)
0oos9ono N S VALUE ("Claus")
001000 value ("RSELABE'™ *CAT
001100 i > |avroLLG)
001200 alidtts L
001300 Saurce >
Wiew »
1 Add Watch Erezoﬂ:.u | LI
Run To Location
— I Maonitoy Fvrraccinn I

1. Position the cursor on line 11.
2. Right-click anywhere on line 11.
3. Click Add breakpoint on the pop-up menu.

A dot with a checkmark in the prefix area indicates that a breakpoint has been set for that line.
The prefix area is the small grey margin to the left of the source lines.
Now you add a conditional breakpoint to stop in the loop when it loops the 99th time.

Adding a conditional breakpoint
1. Select line 8.

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

~
()= Variables | 2 Breakpoints £3 . 74 Hegisters} 5 Mun'rtnrsw 4] F‘mgmms}

®

= Goto File

Add Breakpoint
Edit Breakpaint ... Watch...

3. Right-click anywhere within the Breakpoints view.

4. Click Add Breakpoint > Line on the pop-up menu.
The Add a Line Breakpoint window opens.
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&0 Add a Line Breakpoint
Required information
Sets a breakpoint to stop execution at a specific source line

r

“PGM RSELAB13/CLR1

LR1

Tip: You can select an existing breakpoint by right-clicking it and selecting Edit Breakpoint.
5. Click Next.
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& Add a Line Breakpoint

Optional parameters
Malce the breakpoint conditional upon the following parameters

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.

6. Under Frequency in the From field, type 99.
7. Click Finish.

You have added a breakpoint including a conditional breakpoint to your debug session.
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Monitoring variables
You can monitor variables in the Monitors view. Now you will monitor the variable &count.

To monitor a variable:

J MSTOSP.OSPE | / REFVSTPF | // PAYROLL.RPGLE m Source » ||
Line 7 Column 35 Replace View '1
s [ ) O

% 000100 EGM. PARM (&num;

ooozo0 DCL VAR (&num)
000300 del &éname *chs
0oo400 del &lib *chai
ooosoo DCL

VAR (&count

000600 CHGVAR

go0700 LOOE: chgvar aIC Ty
»2 0008OD if (&count

ooosoo CHGVAR VAR (éNAME) VALUE('Claus')

oo1000 chgvar var (&lib) value ("RSELAB' *CAT
2 001100 CALL PGM (&1ib/ PAYROLLG)

001200

001300 ENDPGM

4 | |

2. In the Source view, double-click the variable &count.
3. Right-click &count.
4. Click Monitor Expression on the pop-up menu.

The Monitors view opens.

Cbis | etgnets et (TN |

@ 2COUNT = 00000,

The variable appears in the Monitors view. Its current value is zero.
Now that some breakpoints and a monitor are set, you can start to run the application.

KﬁDebugEﬁE i |§}.@-ﬁ%| s -7 T O

= % tmp [IBM i Debug Job]

Elgﬁ' Platform: iB/05% Connection: TORASBCC: 3825
- Thread:1 (stopped)
CLR1:CLR1:CLR1
_CL_PEP:CLR1:CLR1
GQUICMD : QLICMD : GUICMD
GQUIMGFLW : QUIMGFLW - GUIMGFLW
GQUIMMDRY : QUIMNDRY : QUIMMDRY
""" = QUICMENL : QUICMEMNU : QUICMENU
----- = QCMD : QCMD : QCMD
""" g Process: 982713/WEISS/QPADEVDDOL Program: CLR1
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4. Click the Resume icon from the Debug toolbar.

The program starts running and stops at the breakpoint at line 8. (Be patient, the Debugger has
to stop 98 times but because of the condition continues to run until the 99th time.) Notice in the
Monitors view, that &count now has the value 99.

5. Click the Resume icon again.
The program stops at the breakpoint at line 8 again and &count now has the value 100.

6. Click the Resume icon once more so that the program runs to the breakpoint at line 11.

7. If you do not see the error message below, go to “Stepping into a program” on page 88.

Error Handling
If you forget to add the parameter to the CALL program command when you call the

program, you will see this error message.

7o) Debug Engine Message

- DEGPOOO3E Program received unmonitored exception MCH3601: Pointer not
\!‘) set For location referenced.

1.Click OK
2.Click the Terminate gy J icon on the Debug toolbar.

The debug session terminates on the workstation but the exception waits for input from
the 5250 emulation session.
If you closed the Debug view by mistake, you will need to re-open the Debug
view and then terminate the debug session on the workstation.
Here are the steps to re-open the debug view:

€ Debug - CLR1.CLLE - IBM Websphere Development Studio Client Advanced Edition for iSeri... [lj[=] E3
File Edit Source Compile{(G) Mavigate Search Project Data Run | Window Help
[ = New Window
o ~ < New Editor
| pll ¥ % w Q o ‘»g_ i~ “L Z ] ESp ] .? v e | 9
| = = = r Open Perspective r
7 - & ant - :
:
‘o Breakpoints Alt+Shift+Q, B Customize Perspectivsys, == J
%% B console Alt+Shift+Q, C Save Perspective fs.., =
? Reset Perspective |
[ﬂ WebSphere Application m
- _ Debug Console Close Perspective
w1l WebSphere Application ¢ ; Display Close All Perspectives
O [ Frvar | an

1. Click Window > Show View > Debug.

Now terminate the Debug session if you haven’t done so already.
1 Go to your 5250 emulator
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=1 Session A - [24 x 80] =10 x|

File Edit “iew Communication Actions ‘Window Help
B PR B = % & 8l el
L =t

<J" {1902 - Session successfully started

2.Enter C for cancel and press Enter until the program messages complete.
In the workbench,

EServersm e ] > & -

= G% <terminated =tmp [iSeries: Debug Jahl
2 [ —————— R R emove All Terminated Launches

@ <terminated> Process: 028387/STECKHAM/QPADEYOOOW Program: CLR1

1
-
4
I
e}

3.Click the Remove all terminated launches icon on the Debug toolbar to clean up
the Debug view.

To restart the program and start the debug session again:
4.0n the 5250 command line, call the CLR1 program with the parameter XX.
CALL PGM RSELABxx/CLR1) PARM' XX'). XX being your team number

Stepping into a program
The Debugger allows you to step over a program call or step into it. When you step over a
program call, the called program runs and the Debugger stops at the next executable statement

in the calling program.

You are going to step into the PAYROLLG program.

To step into a program:
1. Click the Step into icon on the Debug toolbar.
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read: 1 (stopped)
CLR1:CLR1:CLR1
CL PEP:CLR1:CLR1

- _ —
%5 Debug I3 i =]z & % |
=1 %8 tmp (IBM i: Debug Job] -

- Platform: i5/05®  Connection: TORASBCC:3825 Step Into (F5)

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, or your library list

does not include RSELABxx, you will see this error message.

b Debug Engine Message

DBEGPOOO3E Program recelved unmonitored exception CPFO001: Error Found
on CALL command.

3/

Make sure your library list is correct and complete the same steps as covered in the section

called Error Handling in “Monitoring variables” on page 87.

2. Right-click anywhere in the Source view and click Switch view > Show *LISTING on the

pop-up menu.

# CLCLCULE [ # PAYROLLD, CELLE ‘/cml.cu.e ROLLG,RPGLE . ]
Line 1 Column 1 Replace Brows:
I ........ D R S T
» DDDlDU "‘“'""'""‘""'""‘""‘""""'"‘*"“r*****************?""‘ﬂ
Mew L3 s -
000200 bayroll
000300 Prompt Fd4 me reporting master fi
poo4o0n0 Syntax Check Line bt erna lazeribed worl
000500 . S e e
000600 . i
Qoo7oo0 Paste Gy
ooogoo
000900 e
001000 . ‘
001100 Deselett At
001200 Filker view »
001300 St el trl r
001400 = Sfes
001500 View v I
001600 Fedededededde oo dete dede oo Jodke e ke e che e ke 3
001700 Add Watch Breakpoint, ..
oo1s00 Monitor Expression 1;.!.J.-.d;.-1‘1 selection di:
001200 Manitor Memory pftion code for all maini_
L e
| Show *STATEMENT

3. Page down

in the source and take a look at the expanded file descriptions.
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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.

4. Right-click anywhere in the Source view.
5. 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.

Listing call stack entries

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.

%5 Debug 52 I R
= %% tmp [IBM i Debug Job]

-1 Platform: i5/05®  Connection: TORASBCC:3825
= Thread:1 (stopped)
----- =8 P AYROLLG : PAYROLLG : PAYROLLG
_QRNP_PEP_PAYROLLG : PAYROLLG : PAYROLLG
CLR1: CLR1:CLR1
_CL_PEP :CLR1: CLR1
QUICMD : QUICMD : QUICMD
QUIMGFLW : QUIMGFLW : QUIMGFLW
QUIMNDRY : QUIMNDRY : QUIMNDRY
----- = QUICMENU : QUICMENU : QUICMENU
----- = QCMD : GCMD : GCMD

The stack entry allows you to work with and switch between different programs and/or ILE
modules.

You have viewed the call stack entries of your program.
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Setting breakpoints in PAYROLLG
Now you add some breakpoints in PAYROLLG.

To add breakpoints:
1. Select PAYROLLG in Threadl.
2. In the source view 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

& REFMST PF | / PAYROLLRPGLE | # CLR1.CUE m*’l ==

Line 58 Column 51 Replace Browse
.+...CLONO1Factorl+++++++Opcode (E) +Extended-factorf++
» 005700 C EVAL PRJAPL = *BLANK 4|
2 005800 EVAL ST |

005900 [ —
00e000 C* Write the SELECT format to display. If end
006100 c*

006200 c*

ooe300 C DOU not *ING0D

006400 ¢ EXFMT SELECT

006500 e *TNKC IFEQ L B

006600 C LEAVESR

006700 c ELSE

006800 £ EXSR EDITSL

00e300 0 END

007000 Cc*

007100 C* TIF the general error indicator *IN60 is o

= i .\I~ cator *IN60 is Llﬂl

5. Right-click in the prefix area of line 87 and click Add Breakpoint on the pop-up menu.

91 Maintain an ILE RPG application using Remote System Explorer



A REMSTRE | /PAROWLRPGE | Faricue  [AT
Line 87 Column 37 Replace
..... CLONO1Factorl+++++++Opcode (E) +Hctor2+++++++Resuls
008600 c*
008700 & sErerT L)
008800 = New 'k = x
008300 c o = G
2Ll o Syntax Check Line
008100 c E o= exe
008200 c Save 'S
008300 o = —
009400 - ct L = 'x°
009500 - OBy, Subrlizzn
003600 C Paste Cul+v
009700 C* if EC en Selact .
008800 C SR ;.
Deselect a4l
| Filter view »
’ S e Ch 44
] Console 52 . Tasks iSeriesCom " ° il
<terminated> <terminated> Process: 2 Source » Bm: PAYROLLG

.2 CLRL.CLLE [line:

: &2 PAYROLLG.RPGLE [line: 57]
£ PAYROLLG.RPGLE [ine: 58]
~[@.2 PAYROLLG.RPGLE [line: 87

This view shows all breakpoints currently set in your Debug session. This is a convenient place to
work with breakpoints. You can remove, disable/enable, add, or edit a breakpoint. These tasks
are available from the pop-up menu when you right-click in the view area. Double-click any
entry to show the source where the breakpoint is set.

Removing a breakpoint in PAYROLLG

It is also easy to remove breakpoints.

To remove a breakpoint:
1. Right-click the prefix area of line 58.
2.  Click Remove Breakpoint on the pop-up menu.
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| # REFMST PF  PAYROLLRPGLE & CLR1.CLLE PAYROLLG.RPG il -
' Line 58 Column 1 Replace Browse
l. .. .CLONO1Factorl+++++++Opcode (E) +Extended-factor2+++
l# 005700 o EVAL PRJAPL = *BLANK 4|
i) DDSEIDE-Mle > EVAL RSNAPL = *BLANK
oosgoc —
Doe00C  Prompt F4 ECT format to display. If en
00610C Syntax Check Line
ooe20c
0oe30C oy not *ING60D
0O0e40C of SELECT
r 1'
o05s0C 5 '
00670¢ Selected L4 =
00680C ; EDITSL
00Be20C  Fiker view 3 END
go7o00C Showel
00710 souree »pl error indicator *IN60 is on
Y Yiew 13 __'_Iﬂ
A | —
Edit Breakpaint. ..
| Remave Breakpoint

The icon is removed from the prefix area indicating that no breakpoint is set on that line. The
breakpoint is also removed from the list in the Breakpoints view.

Tip: Double-clicking on a breakpoint in the prefix area will also remove that breakpoint.

Now you are ready to run the PAYROLLG program.

3. Click the Resume # icon from the Debug toolbar.
The program starts running and runs to the breakpoint at line 57.
4. Click the Resume icon again.

The program waits for input from the 5250-emulation session.

-iojx

Fil= Edit Wiew Communication Actions Window Help

) D] B|%| EE| ] (%] 2| 5] @O

=) 1902 - Session successfully started

5. Type an X beside the Project Master Maintenance option.
6. Press Enter in the emulation session. The program runs to the breakpoint at line 87.
You have removed a breakpoint from PAYROLLG and started to run the program.
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Monitoring variables in PAYROLLG

Now let’s 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.

& REFMST PF | // PAYROLL.RPGLE | # CLR1LCLLE m 33“
Line 88 Column 42 Replace

.....CLONOlFactorl+++++++Opcode (E) +Extenc AddBreakpoint

008300 C* If the prior two tests were not |IEISUIREREIN

0og400 (ol reazon code mailntenance. The pr RunTolocation

008500 IE“ * nexnt executable operation. Mankiok Furastion

008600 T

®» 008700 I SELECT

008800 C when CIBLNERI  Switch View

pog200 C EXSR EMPTAG

oosooo c*

oogsio0o0 c when PRJAFL = 'X'

gogz00 C EXBR PRJTAG

005300 c*

002400 C when RSNAFPL = "XT

008500 c EXSR RSNTAG

go2e0n C ENDSL

oog70o0 C* if KC end program

J| | ;l’l

|

4. Click the Monitors tab in the upper right pane. The variable appears in the Monitors view. Its
value is blank because you did not select the Employee Master Maintenance option.

5. In the same way add the variables PRJAPL on line 91 and RSCDE on line 113 to the monitor.
Variable PRJAPL equals Xbecause you did select the ProjectMaster 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.

| Variables [ Breakpoints | Registers f Programs
® BCOUNT = 00100,
® EMPAPL =
® PRIAPL =Y
& RSCDE= [

8. Press Enter.

The variable is successfully changed.
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Adding a memory monitor

Adding a memory monitor for a variable allows you to view the memory starting with the address
where the variable is located. The memory can be displayed in different formats, for example
hexadecimal and text.

To add a memory monitor:

1. In the Source view, double-click the variable ERR in line 33.

2. Right-click and select Monitor Memory > EBCDIC on the pop-up menu.

& REFMST PF |I PAYROLL.RPGLE |/cm1.cu.z Mi =05
Line 33 Column 11 Replace Browse
..... mﬁmn+++++++ETDsErom+++TolL+++mc. Reywords+++
003300 D S 50 DIM(10) cC'af
003400 D EME Syntax Check Selection 50
003500 E* Convert Selection To Free-Form -
003600 Crxxx B = AEXEKEXERRE KA AR
on3700 C* M copy
003800 CH %k % BEbEct
003500 c* T
004000 ]
004100 cr £
Deselect
004200 c* a
004300 Cc* d  Filker view
004400 c* ul Showal
U U 45 U 0 ‘:.._. e R
004600 cx 1[N
004700 c*
Add Watch Breakpaint...
ll Monitar Expression
| Monitor Memory

This will open the Memory view in the pane at the bottom of the perspective. The tab shows
the name of the variable.

LE Console (z, Tasks (@ Commands Log (@ Debug Console B ||-1>_'E= leg| op ~ - = 0
Moritors %= 3 %% |ERR:(xD7B52678380779E0 <EBCDIC: 33 [ == New Renderings...
% | ERR Address [o -3 4 - 7 [z - = [c -+ | -]
D7B526T8980TT9ED AINT ENAN CE 5
D7B526780980779F0 = TION oD E NO
D7ES26T8980TTRO0 UAL {
D7B526T89807TTAL EE T
ICAT
D7B526T8980TTAZ0 FOR
D7ES26T8980TTR40
D7B526T8980TTAS0 ION
D7ES26789807TRG0 MAT o
D7ES26TE8980TTRTO
D7B526789807TAR0 coD E HO
D7B5267898077A90 | To * an,
D7B5267T8980TTRAD | D"
D7ES526789807TTARD | UEST ED E =]

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

Renderings and select Hex for example. A new page
Memory view.

Click Reset to Base Address on the pop-up menu to return to the starting address.
To get the hex content of the memory starting with the selected variable, click the tab New

with the hex values is added to the

Click the Toggle Split Pane icon to display the character values as well.

D

[ O Memary 22 M= E

&8 - ¥ = 0]

o

<+ New Renderings... | |[ERR : (xD7B52678380779E0 < 53
™ =

] .i.IlI'.l._‘l_‘l____

ings...
Toggle Split Pane

You have added a memory monitor for the variable ERR.

Setting Watch breakpoints

A Watch breakpoint provides a notification to the user when a variable changes. It will suspend the

execution of the program until an action is taken.

To set a Watch breakpoint:
1.Go to the Line number field at the bottom of the source area. In this field enter 116 to go to that
line
& REFWST PF | // PAYROLL,RPGLE | # CLR1.CULE Mf’l Saa)
Line 33 Column 1 Replace Browse
I. ...DName+++++++++++ETDsFrom+++To/L+++IDc. Keywords+++|
003300 D ERR s 50 DIM(10) C'a
003400 D EMESS S 50 =
003500 E*
003600 CARA A AR R AR R AR A AR AR AR AR AR AR AR A A AR AR AR AR A2
003700 C* MAINLINE CALCULATIONS
003300 CAEAkAkRAkAdhhkbhkbhbthhbbhdhhthhhbhhthhhbhhhdthhhhhhhhhhdhhkd:
ooz39200 C* This mainline routine
004000 C* editting. Using the f
004100 Cc* format, you can trans
004200 C* another. The action
004300 C* determines if the pr
004400 C* update an existing
004500 C‘*\‘-‘?+“'+“'*""““"“’+T"‘-"+‘-"+“'*""“‘*""*"" —————— Ee e e e e R
004600 c* ousekeeping, clear display fields and resefl
004700 c*
J | of
116

2. Double-click variable *| N60 to highlight it.
3. Right-click and click Add Watch Breakpoint on the

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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# add a watch Breakpoint | x|

Required information fre
Sets a breakpoint to stop execution when data changes at a specific address ;%?"\ h"'

Address or expression; | *IN6D

Number of bytes to watch: IEI j

7) Bath | Next > | Finish I 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.

=

File Edt Wew Communication Actions ‘Window Help
B i 2 B b % &2 & el

|2§" [connected to remote server/host toras/pd101 on psprintl:pd101

In the 5250 emulation session, type:
6. 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.

0 Debug Engine Message B3

- DEGBOOOSI Yariable *INGD has changed in program PAYROLLG, module
.,!) PAYROLLG, which is running in job QPADEVOODDI/WLABLS /045905,

8. Click OK. The program stops at line 465. This line is located immediately after the statement which
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caused the variable *1 N60 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.

Terminate a debug session

To close the debugger:

1. Click the Resume icon on the Debug toolbar. The application waits for input from the 5250
emulation session.

2. Switch to the 5250 emulation session.

3. Press F3 to end the program. A message Program terminated appears:

i DEGPOOOME Program kerminated.
1/

4. Click OK.

Starting the Integrated Debugger using the Debug action

Besides using service entry points to start a debug session, 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 without
prompt doesn’t 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.

CLR1 requires a parameter.

Before starting the debugger you need to associate a 5250 emulation session with the connection in
the same way you did for running the program.

1. Inthe command line of the 5250 emulation session, type the command STRRSESVR connect i onNane

2. 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.

3. Return to the workbench.

To start the debugger:
1. Select program CLR1 in the Remote Systems view.

2. Right-click and select Debug (Prompt) > Interactive from the pop-up menu.
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2 N2 S 0| Eox =0
% = 5 M;n.l'e... Column &
[#- _&7 New Connection * Delete... ED ELUNUlEaCt | 2l Global Defin|
M & Local Alll 1 #5) Fies
&l i s100a Update. . 6 & Fialds
= iseries Objects Change... C L) Indicato|
- Ky Work with libraries. . save.., C =114 Main Proced|
A2 Work with objects, ., Restore,., c* +)-Lg Subrout
&3] T':'j \Work with members... User Actions
El ¢ Lbrary list
@b QSYS2924.Mb.pro RUNAS
4B QSYS. Mib.prod-sy: Run(Prompt)
) Q5Y52.*|Ih.[:lrtld‘5‘. Dehug(Servlcs Entry)
B QHLPSYS.*lb.prod  Debug As(F)
8 W IR NS Debug (Prompt)(])

B RSELAB18.*lib.tes!
L™ Wisuslize Application Diagram

- [ CLBATCH. *par [ Multi-threaded, .,

& E cct*pamacle  properties(H) T

EINENN CLR 1 *pg.cle )

. [5 Weenn © Frern ol ﬂ[- [ADDLIELE RSELABRX *LAST =

The debugger prompt window opens for the selected program. The connection is prefilled with

the name of the current connection. The program to be debugged is also prefilled with the library,

program and type
& Edit Configuration

Edit configuration and launch.

Name: [CLR1

fWhat To Debug\\[l-luw To Starﬂ E,y Suurceq = Common\l

Connection: IsdDDa j Mew... |

Programs or service programs to be debugged

| Librany | Program | Type | Add... |
RSELAEDT CLR1 “FGM
Edit... |
EEemave |
’TE Step into
¥ Temminate debug =ession on program completion
Ll_- |Update production files

foply | Rever |

[:':?:] Debug I Close |
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3. Inthe Name field, type the program name CLRL. This gives your debug configuration a unique
name so you can use it again when you debug this program.

Note: If you invoke the debugger even without prompting, a launch configuration with the default
configuration named My program (Interactive) will be reused.

4. You can leave the Step into and Terminate debug session on program completion check boxes
selected and Update production files check box deselected, since you are working with a test
library.

5. Click the How To Start tab.

& Edit Configuration

Edit configuration and launch.

Name: [CLR1|

fWhat To Debug | How To Start E,y Suurcew = Common} b

Command to start application:
CALL PGM{RSELABD1/CLR1) ﬂ

[

Prompt ... |

foply | Revet |

[:'E] | Debug I Close |

By default, the page contains a call for the program specified in the What To Debug tab.
6. Click Prompt.
The Call Program (CALL) window opens.
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& Call Program (CALL)
CLR1

RSELABDN i
e

7. In the Parameters field, type ' XX' where "XX’ is your workstation number.
8. Click OK.

The complete start command for the program appears
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Edit configuration and launch.

Name: [CLR1

‘What To Debug | How To Start 'E%y Scnurcv.ﬂ = Cummorﬂ

Command to start application:

[CALL PGM{RSELABO1/CLR1) PARM{x)

Prompt ...

[
|

foply | Rever |

[ Debug II Close |

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

& EVFC50011

1 job with this connection to continue.

Ko interactive job assodated with this connection. Assodate an interactive

|Cama$|q<t)etais|

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. Open a 5250 emulator,

2. Run the CL command STRRSESYR NAME(s400a)

i

£

The interactive connection has been shut down in the meantime. Go to your 5250 emulator and
restart the interactive connection 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. The Debug perspective is

displayed in the workbench.

Now that the program is active on IBM i and stopped at the first executable statement, the
debugger displays the source and the debug functions are available.

You have started an interactive debug session.

10. Remove all breakpoints. In the Breakpoints view, click the Remove All Breakpoints button in the
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toolbar or select Remove All from the pop-up menu.

Registers | Monitors | Programs

e

95 Export Breakpoints...
o Import Breakpoints...

11. Click Resume
PAYROLLG is called and waits for input from the 5250 session.
Only Terminate and Suspend buttons are available on the Debug view toolbar.
To get control back to the Debug session:
12. Click Suspend :
You can now set breakpoints and use all the Debug features.

Tip: Suspend is a valuable feature to debug a looping program.

13. Click Terminate to end the Debug session.

The Debug session is terminated, but this does not end the program.
14. Leave the program running, we will use it again a little later.

15. Switch to the Remote System Explorer Perspective

Window > Open Perspective > Remote System Explorer

Tip: You can edit, delete and create debug configurations by clicking the arrow beside the Debug
icon on the workbench toolbar and selecting Debug Configurations from the list.

Fle Edit Mavigate Search Project Run  Window Help

Iti- . E-® | $00- @~ |5 -]

48 Remote 320\ s Teanﬂ = 5 1 My program (Interactive) B
= 2help |
4 3 Exploratory Coverage
ey | = .
; ‘= 4 New_configuration
E""EE ;fﬁgb 5 5 My program (Batch)
] jects )
EZ Work with libraries... G% S
ﬂ+ Warl: with objects... Pebig A= »

ﬂﬁ Work with members
g Library st

Gl.mh CISYS ik e

Debug Configurations. ..

Crganize Favartes...

You can also click Run on the workbench menu and select Debug Configurations.
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The Debug Configurations window opens

Create, manage, and run configurations

e o

[ TET® I ETS Name: [CLR1

hvpe filter text -

| What To Debug ™. How To Starﬂ B Snurcew = Common]
=& Eclipse Application =

i Exploratory Coverage

-4 help Connection: |s400a j Newl

""" i New_corfiguration
""" E4 Eclipse Data Tools
""" E’ Host Java Application Programs or service programs to be debugged

=8 %& IBM i: Debug Batch Applica Lbrary [ Frogram T Type I Add._ |
B My program (Batch) RSELABOT  CLR1 “PGM :
EI% IBMi; Debug Interactive Ap it |
- ﬂ% IEMT: Debug Job

Ei* IBM i: Debug Mutti-Threade

----- ] Java Applet

----- 31 Java Application I Step into

""" Ju JUnit [¥ Teminate debug session on program completion

""" ‘ﬁ- JUnit Plug-n Test e [ Update production files

----- 4 05GI Framewark

----- ;_E‘ Remate Compiled Applicatic v|
d I I D Appli | Eewert |

Fiter matched 21 of 21 items

Here you can see the CLR1 configuration that you just created. This is your saved configuration to
debug CLR1 as an interactive application. You could now modify this configuration to use a
different parameter, copy this configuration, or create a new one. Notice the list of configurations
you can choose from.

You are now ready to remove the service entry point you created earlier and close the debug
perspective.

To remove the service entry point

16. Click Close in the Debug configuration window, if it is still open.

17. In the Remote System Explorer perspective, expand library RSELABXx, if it isn’t expanded already.
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| B[ CBATCH. *pgm L™ Visualize Application Diagram
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Froperties(H)

18. Right-click program CLR1 in library RSELABxx
19. Click Debug (Service Entry) > Remove Service Entry Point.
The service entry point is removed.

You have started the debugger using a debug action, and removed a service entry point.

Debugging a Job

In addition to being able to debug a program, you can also debug a job. To debug a job:

rﬁﬁ Remote Systems &2 oo Teamw = 8|
& 2| A= R
=B s400a 2]
ai Objects
Eli Commands J
El Jobs
% Active jobs
El% My active jobs
. 22 QINTER
. @59 QUSRWRK |2 1° '
@ My jobs | Refrash 5
% My host server jol
% My WebFacing jc End ’
@ My VisualAge RF| Hold
-5 IFS Files Higlease
| B Gshells Add To Job Status View
- . :
s Dlspla}r]ub |ug (™ A |~ r—e-: [
. Pt st | o
Debug (Prompt) r
Froperty [ Value User Actions | | Program
Cumert use WEISS Properties Mt+Enter |
Ectarad meo Das 20 300 VD

In the Remote System Explorer perspective, under your active server connection, s400a,
1. expand Jobs > My ActiveJobs > QINTER

105 Maintain an ILE RPG application using Remote System Explorer



2. Right-click the active job under QINTER, and select Debug As >IBM i Job.

The debug session begins and connects you to the running application.
Now you can set breakpoints, monitor variables and memory in the same way you did before .

o o |
%% Debug 3 =
| = & =¥
=3tmp [IBM i: Debug Jobly Y
EJE} Flatfarm: i5/05® = Copy Stack Ctr+C
g Thread:1 fstop Find... Cirl+F
----- = PAYROLL
_____ = GQRNP.P [rop e Erame
""" E QUICMD Stem (ko EE
""" f gﬂ:mﬁgﬁ Stem sEr EE -
_____ = QUICMEN Stem Eeturt [ J
1 | - =g Stem Eiters
= =l
'E' PAYROLLG.RPGLE 3 Fesume E3
Line 44 Swspetd

B TN
C* update Tleminate and Eelaunsh =

* MATN STl

*  Houseks 1
o BEemowedl Temimated

- Eelaunch M
Cc*¥ If MATN E};f Edit Source Lookup...

& Eﬁ Teminate and Remove [ T

Teminate. Disconnect Al

= MATN

Eroperties

1. Terminate the debug session by right-clicking the job in the Debug view and selecting

Terminate from the pop-up menu.

The debug session is terminated

Module summary

In this module, you learned how to debug a program using the Integrated IBM i Debugger.

Lessons learned

e  Start a debug session using service entry points

e Add a breakpoint
e Add a conditional breakpoint
e Edit a breakpoint

° Monitor a variable in the Monitors view

e  Step into your payroll program
e Show a Listing view
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e  Display source from call stack entries
e  View all breakpoints

e Remove a breakpoint

e  Monitor memory

e Set a Watch breakpoint

e Close the debugger

e Invoke the debugger from a Debug Configurations window.

Summary

This tutorial has taught you how to maintain a payroll application using the Remote
System Explorer. You learned how to start the product and open the Remote System
Explorer perspective and how to use tools and views in this perspective to connect to an IBM
isystem and edit, verify, compile and debug the payroll application

Congratulations you finished the RSE lab
We hope you enjoyed working with the tools in
Rational Developer for i (RDI)

Additional resources

Visit the RPG Café at:
http://www-949.ibm.com/software/rational/cafe/community/rpg
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Notices
© Copyright IBM Corporation 1992, 2009. All rights reserved.

U.S. Government Users Restricted Rights - Use, duplication or disclosure restrictedby 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 thisdocumentation in other countries. Consult your
local IBM representative forinformation on the products and services currently available in your
area. Anyreference to an IBM product, program, or service is not intended to state or implythat only
that IBM product, program, or service may be used. Any functionally equivalent product, program, or
service that does not infringe any IBM intellectualproperty right may be used instead. However, it is
the user’s responsibility toevaluate and verify the operation of any non-IBM product, program, or
service.

IBM may have patents or pending patent applications covering subject matterdescribed in this
documentation. The furnishing of this documentation does notgive you any license to these
patents. You can send license inquiries, in writing, to:

IBM Director of Licensing]BM Corporation
North Castle Drive

Armonk, NY 10504-1785U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBMIntellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation Licensing
2-31 Roppongi 3-chome, Minato-kuTokyo 106, Japan
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The following paragraph does not apply to the United Kingdom or any othercountry where such
provisions are inconsistent with local law:INTERNATIONAL BUSINESS MACHINES
CORPORATION PROVIDES THISPUBLICATION AS IS WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OR CONDITIONS OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some statesdo 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 beincorporated in new editions of the publication.
IBM may make improvementsand/or changes in the product(s) and/or the program(s) described
in thispublication at any time without notice.

Any references in this information to non-IBM Web sites are provided forconvenience only and do
not in any manner serve as an endorsement of those Websites. 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.

Licensees of this program who wish to have information about it for the purposeof enabling: (i) the
exchange of information between independently created programs and other programs (including this
one) and (ii) the mutual use of theinformation which has been exchanged, should contact:

Intellectual Property Dept. for WebSphere SoftwarelBM Corporation
3600 Steeles Ave. East

Markham, Ontario

Canada L3R 927

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 documentation and all licensed materialavailable for it are
provided by IBM under terms of the IBM Customer Agreement,IBM International Program License
Agreement or any equivalent agreementbetween us.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may have
been made on development-levelsystems and there is no guarantee that these measurements will be the
same ongenerally available systems. Furthermore, some measurements may have beenestimated
through extrapolation. Actual results may vary. Users of this documentshould verify the applicable
data for their specific environment.

Information concerning non-IBM 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 thesuppliers of
those products.
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All statements regarding IBM'’s future direction or intent are subject to change orwithdrawal without
notice, and represent goals and objectives only.

Copyright license

This information contains sample application programs in source language, whichillustrates
programming techniques on various operating platforms. You may copy,modify, and distribute these
sample programs in any form without payment toIBM, for the purposes of developing, using,
marketing or distributing applicationprograms conforming to the application programming interface
for the operatingplatform for which the sample programs are written. These examples have not
been thoroughly tested under all conditions. IBM, therefore, cannot guarantee orimply reliability,
serviceability, or function of these programs.

Each copy or any portion of these sample programs or any derivative work, mustinclude a copyright
notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp.Sample Programs.
© Copyright IBM Corp. 1992, 2009. All rights reserved

Trademarks and service marks

The following terms are trademarks or registered trademarks of International
Business Machines Corporation in the United States, other countries, or both.

) IBM
° iSeries
° Rational

e RPG/400

e Systemi
Intel® and Pentium® are trademarks of Intel Corporation in the United States, othercountries, or both.

Microsoft, Windows, Windows NT® and the Windows logo are trademarks ofMicrosoft
Corporation in the United States, other countries, or both.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in theUnited States,
other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and othercountries.
Linux is a registered trademark of Linus Torvalds in the United States, othercountries, or both.

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