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RSE introduction, a hands on lab                                                                                                     Page 3 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

Notices 
This information was developed for products and services offered in the U.S.A. IBM may not 
offer the products, services or features discussed in this document in other countries. Consult 
your local IBM representative for information on the products and services currently available in 
your area. Any reference to an IBM product, program, or service is not intended to state or imply 
that only the IBM product, program, or service may be used. Any functionally equivalent 
product, program, or service that does not infringe any IBM intellectual property right may be 
used instead. However, it is the user’s responsibility to evaluate and verify the operation of any 
non-IBM product, program, or service. 

 
IBM may have patents or pending patent applications covering subject matter in this 
document. The furnishing of the document does not give you any license to these 
patents. You can send license inquiries, in writing, to: 
 
Director of Licensing 
Intellectual Property & Licensing 
International Business Machines Corporation 
North Castle Crive, MD – NC119 
Armonk, New York 10504-1785 
U.S.A 
 

The following paragraph does not apply to the United Kingdom or any other country 
where such provisions are inconsistent with local law: 

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS 
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND,K EITHER EXPRESS 
OR IMPIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OR 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. Some states do not allow disclaimer of express or implied warranties in 
certain transactions, therefore, this statement may not apply to you. 
 

This information could contain technical inaccuracies or typographical errors. Changes are 
periodically made to the information herein; these changes will be incorporated in new editions 
of the publication. IBM may make improvements and/or changes in the product(s) and/or the 
program(s) described in this publication at any time without notice. 

 
Any references in this information to non-IBM Web sites are provided for convenience 
only and do not in any manner service as an endorsement of those Web sites. The 
materials at those Web sites are not part of the materials for this IBM product and use 
of those Web sites is at your own risk. 
 
Licensees of this program who wish to have information about it for the purpose of 
enabling: (i) the exchange of information between independently created programs 
and other programs (including this one) and (ii) the mutual use of the information 
which has been exchanged, should contact: 
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IBM Canada Ltd. Laboratory 
Information Development 
B3/KB7/8200/MKM 
8200 Warden Avenue 
Markham, Ontario 

Canada L6G 1C7 
 
Such information may be available, subject to appropriate terms and conditions, 
including in some cases payment of a fee. 
 

The licensed program described in this information and all licensed material available for it are 
provided by IBM under terms of the IBM Customer Agreement, IBM International Program 
License Agreement, or any equivalent agreement between us. 

 

Programming Interface Information 
This publication is intended to help you to create and manage applications and user interfaces 
on the workstation, in a client/server environment. It contains examples of data and reports that 
are used in daily business operations. To illustrate them as completely as possible, the 
examples include the names of individuals, companies, brands, and products. All of these 
names are fictitious and any similarity to the names and addresses that are used by an actual 
business enterprise is entirely coincidental. This publication documents General-Use 
Programming Interface and Associated Information provided by IBM WebSphere Development 
Studio Client for iSeries. 

 

Trademarks and Service Marks 
The following terms are trademarks or registered trademarks of the International Business 
Machines Corporation in the United States or other countries or both: 

Application System/400 
AS/400 
AS/400e 
DB2/400 
IBM 
iSeries 
Integrated Language Environment 
OS/400 
RPG/400 
VisualAge 
WebSphere 
 

Java and all Java-based trademarks are trademarks or registered trademarks of Sun 
Microsystems, Inc. in the United States and/or other countries. 
 
Microsoft, Windows, and Windows NT are trademarks or registered trademarks of Microsoft 
Corporation in the United States, or other countries, or both. 
Other company, product, and service names may be trademarks or service marks of others. 
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Overall Lab Guide  
 

The objective of the Remote System Explorer (RSE) Introduction is to explore some 
of the basic features of the tools that make up RSE, the RSE tree view, LPEX Editor, 
CODE Designer, and Debugger as well as experience how RSE is integrated into the 
WebSphere Development Studio Client (WDSc) workbench. The example of a small 
payroll application is used to walk you through the edit, compile, debug cycle. At the 
end of the lab, the student should know how to: 
y Create connections to iSeries servers. 
y Navigate in the RSE tree view 
y Open source in the Editor, make changes, and use different ways to maneuver 

through the source.  
y Invoke the Program Verifier and work with the Error list. 
y Start a host compile using the remote compile capabilities. 
y Use the DDS tree, the Design Page and the Properties Notebook. 
y Invoke the debugger, set breakpoints, display and change variables, and control 

program execution. 
y Create different filters in the Remote Systems Explorer, invoke actions and create 

new user actions. 
 
The exercises for each tool, Editor, Designer, Debugger, and Remote Systems 
Explorer should be worked on in sequence. You can switch to a different tool though, 
without completing all exercises for the previous one.   
 
.  
 

Note: The pictures in these labs show a similar application being built. Some of the 
names and icons may be different from the environment you are working with.  

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

 

Also, it is helpful if the student is familiar with basic MS Windows operations such as working with the 

desktop and basic mouse operations such as opening folders and performing drag-and-drop operations.    
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Remote System Explorer hands on Lab 
The Steps in this Lab 

y Start WDSc and use RSE perspective to connect to your iSeries 
server 

y Open a source member in the LPEX source editor 
y Work with this source using editor features 
y Verify the source with the built-in program verifier 
y Compile the source by using the remote command capabilities 

in RSE 
y Run the application from the RSE environment 
y Create different filters in RSE 
y Create a user action in RSE 
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EXERCISE 1: Introduction to WebSphere Development 
Studio  
 
The IBM WebSphere Development Studio for iSeries product is a suite of e-business enabling technologies 
including host and workstation components: 
 
Host Components 
• ILE RPG 

• ILE COBOL 

• ILE C 

• ILE C++ 

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

 

Workstation Components (WebSphere Development Studio Client, WDSc) 
WebSphere Studio Site Developer  

 + iSeries Plugins 

• Remote Systems Explorer  

• WebFacing 

Classic Tools 
• VisualAge RPG 
• CODE 

  

The CoOperative Development Environment, better known as CODE, is a set of integrated development 

tools that allow you to: create, edit, compile, and maintain your source code; debug programs using a PC 

connected to an iSeries. In this Lab you will only use the CODE Designer tool, all other tools used are 

workbench tools 

The Development Studio workbench includes the following tools features for the iSeries programmer: 

• Remote System Explorer (RSE) 

An enhanced and more flexible workstation version of the Program Development Manager (PDM). It ties 

all iSeries objects together and allows you to quickly access all the objects on iSeries and to effectively 

manage and organize your development projects.  

• LPEX Editor  

A powerful language-sensitive editor that is easy to customize. Token highlighting of source makes the 

various program elements stand out. It has SEU-like specification prompts for RPG and DDS to help enter 

column-sensitive fields. Local syntax checking and semantic verification for your RPG, COBOL and DDS 
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source makes sure it will compile cleanly the first time on an iSeries. If there are verification errors, an 

Error List lets you locate and resolve problems quickly. On-line programming guides, language references, 

and context-sensitive help make finding the information you need just a keystroke away. 

• ISeries command interface to manage iSeries objects  

An interface that allows you to submit requests to the iSeries to invoke actions like compile, bind, or build 

objects on the host. 

• CODE Designer 

A tool with a rich graphical user interface that makes designing or maintaining display file screens, printer 

file reports, and physical file databases easy and fun. 

• iSeries Debugger 

A source-level debugger that allows you to debug an application running on a host iSeries from your 

workstation. It provides an interactive graphical interface that makes it easy to debug and test your host 

programs. It is fully integrated in the workbench. 

In this session, you will learn some of the basic features and functionality of each of these tools.  We are confident 

that Development Studio Client will save you lots of time and effort in your day-to-day programming tasks. It will 

make you a more efficient and effective programmer. At the same time, it will save cycles on your iSeries. Now let’s 

spend a couple of hours playing and see if you agree. 

Installing WebSphere Development Studio Client 
The WebSphere Development Studio Client for iSeries (WDSc) product consists of two parts: 

1. The integrated tools in the Eclipse based workbench   

2. The Classic tools CODE and VARPG 

The installation is done on the workstation from: 

1. a local CD drive 

2. a LAN drive (assumes that an installable image has been set up on the LAN)  

3. an iSeries (assumes that the workstation files have been copied to the iSeries IFS). 

This workstation install uses the Windows Installer. 

The minimum hardware requirements for WebSphere Development Studio are an Intel® Pentium III processor or 

faster with 512 MB of memory, a SVGA 800 x 600 monitor, CD-ROM drive, and a mouse or pointing device.  An 

install of WDSc uses about 1.6GB of disk space. 

Using the WebSphere Studio workbench to invoke the Editor 

In this Lab you will use the WebSphere Studio workbench to access iSeries objects, and then work with RSE tools 

from the workbench.  
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Invoking  WebSphere Development Studio client (WDSc) 
To start Development Studio Client: 

• Click the Start button on the task bar of your desktop 

• Select StartÆProgramsÆIBM WebSphere Studio -> IBM WebSphere Development Studio Client ( 

Advanced) 

Note: If the Advanced Version of the product is not installed on your workstation then you will not see the 

word advanced in the Start menu  

A dialog will appear 

 

Figure 1: WebSphere Studio dialog for specifying workspace directory name 

• Change the Entry field in this dialog and use directory name rselabXX (where XX is your team number) 

o If your team 01 use directory name rselab01 as shown in Figure 1 

After a few moments of loading, the workbench appears 

 
Figure 2: Workbench with Remote System Explorer 
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You will be working with the Remote Systems Explorer (RSE) perspective in the workbench, This perspective 

will be the active perspective when you start Development Studio Client with a fresh workspace, if you had used the 

workspace before then the workbench would come up with the image that it was last exited from. 

A perspective is a specific arrangement of views and tools in the workbench, depending on what role the workbench 

user has, he/she will use a different perspective. A web developer will use the web perspective, a Java developer 

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

• Check for the name of the perspective, the arrow in Figure 2 indicates where to look for the perspective 

name.  

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

• Select the Window option on the workbench Menu bar 

• Select the Perspective option on the sub menu 

• Select Remote System Explorer 

Now you are ready to create a connection  
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Create a Connection 
Go thru the following steps to create a connection to the iSeries server you will work with in this Lab. 

  

Figure 3: Create a new connection 

• Locate the New Connection node. 

If it is not expanded already 

• Expand the New connection node by clicking on the + sign beside it 

• Locate the iSeries….. node  

• Expand the iSeries node by clicking on the + sign beside it 

The new connection wizard will appear: 

 

Figure 4: New connection wizard 
Leave the Profile information as is: 

• Click the Next> push button 

The second page of the New connection wizard will show: 
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Figure 5: The create connection dialog 
The cursor in the Define Connection Information dialog should be positioned in the Host Name entry field 

The name of the host name you are using is s400a (or what your instructor tells you) 

If a different host name is used in your Lab, the instructor will let you know 

• Enter s400a, or the name given to you by the instructor in the Host name entry field  

The Connection name will be automatically filled with the host name, leave it the way. 

• Leave the Parent profile as is, don’t change it.  

• Leave the Verify host name check box checked  

• Click the Finish push button.  
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Selecting an iSeries object in the RSE perspective  
You will notice that the tree view in the Remote System view is now updated with this new connection. 

There are several new nodes listed under the new connection node. 

 
Figure 6: RSE tree view with iSeries connection 

You notice the first three nodes in the tree view under the iSeries objects node are named after the PDM 

options, because they have similar capabilities 

1. Work with libraries  

2. Work with objects 

3. Work with members 

In addition you have a node for working with library lists and user libraries 

4. Library list 

5. User libraries 

You also have more nodes to work with under the connection node itself 

1. iSeries Commands 

2. iSeries job 

3. IFS Files 

I want you to work with a library in your library list:   

• Expand the Library list node, by clicking on the + sign beside it.  

Now the connection will be activated and you will be prompted for userid and password 
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Figure 7: Authentication dialog 

• Enter Userid CODELABxx  (xx being your team number) 

• Enter password CODELABxx (being your team number) 

• Check the check box Permanently change user id 

• Check the check box Save password  

• Click the OK push button 

The Userid has been setup so that your group/team library has been added to the library list automatically.    
 Back in the workbench in the RSE perspective you will see the libraries in your job’s library list. 

 
Figure 8: RSE with libraries in library list 

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

Also your CODELABxx library should have a small green star that indicates it is the current library 

In Figure 8 the library GUIDESWSS is the current library, if you have sharp eyes you can spot the star in 

the icon.  

Now to proceed in your exercise: 

• Expand library CODELABxx, (xx being your group number) 



RSE introduction, a hands on lab                                                                                                     Page 17 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

 You will see all objects in this library appear in the tree view. 

• Locate the QDDSSRC source file and expand it. 

• Locate the QRPGLESRC source file and expand it as well. 

 

Figure 9: RSE tree view with expanded source files 
 Now you can see and access the members in these 2 source files. 
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Figure 10: Select table view for QDDSSRC file 
Before you go ahead and work with these members, I suggest you have a look at the table view as well because that 

is more similar to the view you are used to from PDM: 

• Right mouse click on the QDDSSRC file 

• Select the Show in Table option in the pop up menu 
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Figure 11: Table view with lock/unlock button 
In the table view as shown in Figure 11: 

Tip: You can sort the view by column, by clicking on the column’s heading. 

You can also unlock this table view, so it switches to the selected object in the tree view, as you select objects in the 

RSE tree view.  

• In the table view toolbar click the lock/unlock button , since it is in lock position by default it is now 

unlocked from the current QDDSSRC object. Meaning it is not locked to QDDSSRC. 

• In the tree view, select QRPGLESRC, now the table should show the members in QRPGLESRC 
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Figure 12: Table view for QRPGLESRC 
To edit a source member  MSTDSP, go to the tree view  

• Select QDDSSRC   

• Double click on member MSTDSP in the QDDSSRC source file.  

Tip: You can do this in the tree view or in the table view  

 

The source editor will open  

Tip: If you want to start the CODE editor instead, you can right mouse click on the source member and select the 

Open with CODE editor menu option  

 



RSE introduction, a hands on lab                                                                                                     Page 21 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

 

Figure 13: Source editor with DDS member 
You can maximize the editor window by double clicking on its window heading, as shown by the arrow 
in Figure 13. You can get it back to its original size, by double clicking on the heading again.   
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Opening a second source member  
We want you to open a second member in the editor, so back in the RSE perspective  

• Double click on member PAYROLL in the QRPGLESRC source file. 

This member will be loaded into the editor as well. 

Your editor window will look something like this, notice the two window bars with both editor window 

open, switch from one editor session to the next by clicking on the window bars. 

 

Figure 14: Editor with RPG source member and Outline view frame  

Using the outline view 
To see an outline view of your RPG source,  

• Click on the Refresh button on the Outline view toolbar, as shown by the circle in Figure 14 

You can see, the Outline view contains your source program in a tree view without the lines containing 

logic. 
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Figure 15: Outline view with file and record format expanded 
 To get some more details of your source member: 

• Expand the Files node 

• Expand the MSTDSP workstation file 

• Expand the SELECT record format 

Double clicking on any of the icons in the outline view will position the source editor accordingly. 

Now if you want to switch back to a different member loaded in the source editor just click on its 

window heading and the source editor window with the correct member comes into focus   

 

Figure 16: Click on the editor window heading to give focus to the edit session 
To switch back to the DDS source member: 

• Click on the Window heading to get MSTDSP editor window in focus 

   
Make sure you are back at the RPG member for the next exercise.  

 Now you are ready to exploit the editor’s basic features. 

 Move on to the next section: 

 Editor Basic Features 
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Exercise 2: Working with the Editor 
Basic Editor Features 

The LPEX Editor has all the basic functions that you would expect in any serious editor: 

• Cut, copy, and paste 

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

• Powerful find and replace functionality. 

• Unlimited undo and redo. 

• Automatic backup and recovery. 

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

• Token highlighting -- different language constructs are highlighted using different colors and 

fonts to help identify them in a program.  

• SEU-like format-line rulers to show the purpose of each column for column-sensitive 

languages like RPG and DDS. These rulers can automatically update themselves to reflect the 

current specification. 

• SEU-like specification prompting for RPG and DDS. 

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

• Intelligent tabbing between columns for column-sensitive languages. 

• Automatic uppercasing for languages that expect uppercase. 

• For column-sensitive languages there is a command that simplifies text insertions and 

deletions.  

• On-line language reference help. 

Now let’s take a minute to try a few of these features.  

 



Exercise 2: Working with the Editor                                                                              Page 25 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

Column Sensitive Editing 
Working with the RPG source member PAYROLL, which should be already open, try some of these 

features by following the instructions in this guide. You might want to maximize the editor window 

during this exercise.  

LPEX provides special support for insertion and deletion in column-sensitive languages. You can 

switch this support on by going to the workbench preferences dialog: 

• Select the Window option on the workbench menu bar. 

• Select the Preferences option on the pull down menu. 

The Preferences dialog appears 

 

Figure 17: Preferences dialog 
In the tree view in the left pane: 

• Expand the Remote Systems node, then the iSeries node. 

• Click on the LPEX Editor Parsers node  

The right pane of the dialog will allow you to set preferences for this feature: 

• Select the Column sensitive editing check box 

• Select the Highlight current line checkbox 

• Click on the Background Color push button 

• Select a light yellow from the color palette 

• Click the OK push button on the color chooser dialog 
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Tip: Other interesting preference settings are located under the LPEX Editor Parser node, when you expand this 
node you see preference settings for the individual language environments. 
• Click the Ok push button on the Preferences dialog 

Now let’s see what this does. 
 

 

Figure 18: Editor in Insert mode with highlighted line 27 
In the editor window: 

• Move the cursor to line 27, column 10.  

• Make sure the editor is in Insert mode.  

If the status area says ‘Replace’: 

• Press the Insert key. 

• Press the spacebar 3 times.  

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

 

Figure 19: Inserted blanks in file name, none of the other columns has been shifted 

  
• Press the backspace 3 times. 
 Once again the filename is affected but no other columns are touched. 

 



Exercise 2: Working with the Editor                                                                              Page 27 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

SEU Commands 
If you are an SEU expert you will appreciate the ability to use SEU commands: 

• Move the cursor into the gray sequence number area to the left of the edit area. 

• On any sequence number type dd 

• Go down a few lines and type dd again and press Enter. 

Notice that the lines have been deleted. 

• Now type i5 in the sequence number area.  

Make sure the cursor is within the sequence number area  

• Press Enter. 

Five new lines are inserted. 

Undo and redo 

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

• Select the Edit option from the workbench menu bar 

• Select the Undo option from the pull down menu 

Notice that the 5 new lines disappear. 

• Do another undo action by pressing Ctrl+Z. 

Notice that the deleted lines reappear. 

• Select the Edit option from the workbench menu bar 

• Select the Redo option from the pull down menu.  

 Notice that the lines are deleted again. 

 At this point you will reload the source from the iSeries to make sure that it is back in its original form. To do this: 

• Select the File option on the workbench menu bar 

• Select the Close option from the pull down menu 

 A dialog will appear asking you to save the latest changes. 

 

Figure 20: Confirmation dialog 

• Click the No push button. 

• Go back to the workbench to the RSE perspective and reload the PAYROLL member in the QRPGLESRC file 
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Using 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 possible values for a variable field. This help is available 

from the LPEX Editor window.  

• Position the cursor over the word MOVE in line 56 of the ILE RPG source. 

• Press F1.  

Language-sensitive help for the MOVE operation code appears in a help window. 

 

Figure 21: Help for MOVE and synchronize button 

• Click on the Synchronize Navigation button on the Help window toolbar 
This will synchronize the topics in left overview pane to the help topic you are viewing in the main help pane 
• Play around in the help window to see what else is available. 

• Minimize the Help window. 

• Select the Help menu option on the workbench menu bar, to see what help is available.  

• Select the Help contents menu option from the menu pull down 
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Figure 22: Main Help window 

• Select Development Studio Client for iSeries from the topic list in the left pane  

 

Figure 23: Finding the RPG IV manuals 

• Expand the iSeries programming information node  

• Expand the ILE RPG node 

• Expand the Programming Guide node 

Here you find the table of content and can select the topic your interested in 

Having the latest version of the manuals at your fingertips will make your life easier  
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Using Prompts  
Instead of entering or changing code directly in the editor window, you can use prompts.  When you request a 

prompt for a specification line, a window appears where you can enter or change that line using entry fields. 

• Move your cursor to the D-spec on line 33. 

• Select the Edit option from the workbench menu bar 

• Select Prompt (or press F4).  

The editor window will shrink back and allow you to see the prompt window at the bottom of the workbench. The 

prompt window shows the specification line broken down into its individual fields. 

 

Figure 24: Prompt window 
 

To display context sensitive help for any field in the prompt window,    

• Move the cursor to the Keywords field using the Tab key.   

• Press F1 to see help for this field.   

The Help window with help for the D spec keywords will appear. If it doesn’t appear automatically, you 

might have to bring it to the foreground by clicking on its icon on the Windows task bar.   

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

• Minimize the Help window. 

To get to the prompt window from the maximized editor window without bringing the size of the editor window 

down, I suggest you park the prompt window on the left task bar as a Fast view.   

 

Figure 25: Prompter window moved to fast view on taskbar  

• Right click on the prompt window heading 

• Select the Fast view option from the pop up menu 

You will see the prompt window icon on the task bar on the left hand side of the workbench 

• Maximize the editor window 

• Select a line in the editor window and press F4 to prompt for a line 

The prompt window will be placed on top of the editor window 
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Figure 26: Prompt window on top of editor window 

• Click on Prompter icon on the task bar to minimize the prompt window  

Note: On the prompt window toolbar you can use the three push buttons to: disable prompt view, disable syntax 

checking, and toggle insert mode 

Indenting Source 
When editing ILE RPG source, it can be difficult to determine the beginning and ending of constructs.  The indent 

option allows you to view your source with constructs in an indented mode. 

• Select the Source option from the workbench menu bar 

• Select the Show Indentation option from the pull down menu 

The indented view is displayed at the bottom of the workbench.  
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Figure 27: Indent view at bottom of workbench 
To get the indented view displayed as full view,  

• Double click on its window heading.  

 

Figure 28: Maximized Indent view 

• Scroll down to line 137  
In this area you see some nested conditions with indented lines, as you will notice this helps to recognize the 
beginning and ending of these conditions.  

Tip: You can move this view as a Fast view to the left task bar as well, if you plan to use this view frequently.  
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Note:  The INDENTED view is Browse mode only and cannot be edited. 

• Switch back to the editor window with the PAYROLL program 

Find and Replace 
The LPEX editor also has a powerful find and replace text feature. 

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

• Select the Edit option from the workbench menu bar 

• Select the Find/Replace option form the pull down menu (or press Ctrl+F,). 

The Find /Replace dialog appears at the bottom of the editor window. 

 

Figure 29: Find/Replace dialog 
At the bottom of this dialog, you will notice that you have some options to select from i.e., search only in certain 

columns, etc. I want you to find the first occurrence of BEGSR,   

• In the Find entry field, enter BEGSR to find the start of a subroutine. Make sure the Replace entry field is 

blank. You would use this field for text replacement. 

You will notice that the editor moves the active line, to line 50, which contains the first BEGSR phrase in the file. 

• Click the Next push button (or Press Ctrl+N) to go to the next location of BEGSR in the file. 
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Filtering Lines  
The CODE 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. 

I want you to filter for the operation code BEGSR so you can see all lines in your source code containing the phrase 

BEGSR  

 

 

Figure 30: Selected opreation code BEGSR 

• Select the BEGSR  operation code in the edit window 

• Select the Edit option from the workbench menu bar  

• Select the Filter Selection  option  from the pull down menu  

 

Figure 31: Editor window showing all lines with BEGSR phrase 
 

• Move the cursor down two lines, to line 339 

• Click on the plus beside the line to expand this section 
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Figure 32: Section expanded 
Show all of the source again by: 

• Selecting the Edit option on the workbench menu bar 

• Selecting the Show all option or by pressing (Ctrl+W). 

Your cursor is still positioned on the same line that you moved the cursor to, even though all lines are now showing. 

 

Using Filters 
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: 
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Figure 33: Editor pop up menu with Filter sub menu 

• Right click in the editor window 

• Select the Filter view option from the pop up menu 

• Select the Subroutines option from the sub menu. 

All subroutines specifications are displayed allowing you to move quickly and easily to the area in your file where 

the desired subroutine is.  

 

Figure 34: Subroutine filter in action 

• Move your cursor to the line with the subroutine declaration CHGCDE. (line 433) 

• Show all lines in this subroutine by clicking on the + sign beside it 

Now you can work with the source inside this subroutine. 
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Multi-File Search Utility 
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. 

• Select the Search option on the workbench menu bar.   

The Search dialog appears. 

In the Search string entry field,  

• Type ENHRS 

 

Figure Error! No text of specified style in document.-35: File Search dialog 

   

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

In the Target area 

• Enter CODELABxx in the Library entry field, where xx is your workstation number,  

• Enter QDDSSRC in the File entry field, to search all members in this source physical file.  

• Enter *All in the member entry field 

• Click the Search button. 

  The Multi-File Search window lists all the lines in all the files that reference ENHRS. 
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Figure Error! No text of specified style in document.-36: Search result 
   

• Double-click on the last line in the list 

A            ENHRS          3  1       TEXT('EMPLOYEE NORMAL WEEK HOURS') 
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The member REFMST is automatically loaded into the editor and the cursor is placed on the correct line.  Wow !  

 

 

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

different versions of a program and find the differences.  

There are 2 ways in doing the compare, use the compare in Eclipse or using the Compare tool in the CODE tool, the 

compare in the CODE tool is a but more intuitive but requires to start the CODE editor outside of the workbench . 

First lets use the built-in compare 

Before you do the compare you need to change the preferences to exclude blank comparison. 

• Select the Window menu option on the workbench menu bar 

• Select the Preferences option from the pull down menu 

• Expand  the Lpex editor node from the tree view in the preferences dialog 

• Select the Compare node from the Lpex Editor branch  
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• In the Compare dialog make sure that the Ignore blanks check boxes are selected 

• Click the Ok push button on the preferences dialog    

Back in the edit window of the Payroll member 
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• Select the Edit option on the workbench menu bar 

• Select the Compare option from the pull down menu 

• Select the Compare option from the sub menu 

 
In the Compare dialog: 

• Expand your connection 

• Expand the *LIBL node 

• Expand the CODELABxx node 

• Expand the QRPGLESRC node 

• Select member PayrollG 

• Click the Ok push button on the Compare dialog  

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

You can move from mismatch to mismatch by going back to the Compare menu option under the Edit menu option 

or by using short cut keys CTRL/Shift and N . 

The color of the PAYROLL and PAYROLLG will be different so you have an indication where mismatched lines 

belong to. 
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To end the Compare session 

• Select the Edit option on the workbench menu bar 

• Select the Compare option from the menu pulldown 

• Select the Clear option from the sub menu 

Using the compare tool in the CODE editor 
In the Remote systems view  

• Right click on member PAYROLL in QRPGLESRC 

• Select the Open with menu option from the po-up menu  

• Select the CODE editor option from the sub menu 

This open the CODE editor window with the PAYROLL member, it will come up in browse mode since it is locked 

by the LPEX editor session 

Open the PAYROLLG member  

• Select the File option from the CODE editor menu bar 

• Select the Open option from the pull down window 
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In the Open dialog, 

• Expand the R0s400A connection (the RSE connection) 

• Expand library CODELABxx 

• Select file QRPGLESRC 

• Select member PAYROLLG from the member list on the right side 

• Click the Ok push button on the Open dialog 

•  

From the Actions menu, select Compare...  The Compare dialog appears. 

 
All entries are preloaded 

• Click on the Compare push button. The editor now has the PAYROLLG member loaded on the left and 

member PAYROLL loaded on the right.  In between the two members are two long vertical blue lines with 

horizontal yellow and red bars highlighting the differences in these members. 
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Use the vertical scroll bars to move within the files.  As you scroll, you will see where the differences 

are in the members.  RPG experts will notice that PAYROLL has some errors in it.  We will fix these in 

a few moments. 

From the Compare menu (which was inserted while performing this action), select Exit Compare to 

go back to the original view. 

Close the CODE editor and continue working in the workbench 

 

Syntax Checking 
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 file.  In this part of the exercise you will create a syntax error and will be immediately 

prompted to correct it. 

• Move the cursor to line 198 which contains ‘EXSR  ACDESR’. 

You might already be on that line but if not, type the line number in the sequence number column, or scroll 

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

• Move the cursor off of the line.  

An error message appears to draw attention to the error. 

 

Figure 37: Editor window with syntax error 

• Move the cursor onto the pink error message.   

• Press F1. 

 

Figure 38: Second level help for syntax error 
This opens a window with second level help for the error. 

• Minimize the help window.  

• Change EXSRX to EXSR to correct the error. 

• Move the cursor off the line you just fixed.  

The error message is automatically removed from the editor. 
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Tip: You can toggle automatic syntax checking by using the WindowsÆPreferences option on the workbench 
menu bar and the Remote Systems+LPExEditor Parsers+ILE RPG nodes in the preference tree view 

 
Figure 39:Preferences dialog to toggle syntax checking 
 

Verifying Your Source 
Now you get to play with one of the most powerful and unique features of the RSE -- the Program Verifier. The 

verifier checks for semantic (compile) errors on your workstation so that you can guarantee a clean compile on the 

iSeries. Think of the host cycles you’ll save. It is especially handy when you are writing code but you are 

disconnected from an iSeries. You can do this because RSE ported the parsing and checking code from the iSeries 

host compilers to the workstation. The Error List window lists the errors that are found and their severity, inserts the 

error messages directly into the source and helps you to navigate between the errors. 

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

Verifier: 

• Select the Source option from the workbench menu bar 

• Select the Verify option from the pull down menu 

After a moment the verifier will display an error list underneath the editor window. 
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Figure 40: Verifier error list 
The error list will show you 

1. The error message itself 

2. The severity 

3. The line number 

4. The source location 

5. The connection name 

Fixing errors 
To fix an error in your source go the error list and: 

• Double-click on the error RNF7043 

You are automatically brought back into the editor window to the line where the error occurred. The error on line 73 

is a typo. SELTAX should really be SELTAG. Make the appropriate change. 

The only serious remaining error is RFN5178E.  This error is caused by a missing ENDSR.   

Note: The verifier could not determine where the ENDSR is missing so the line number reported is 1, for this 

reason you can’t just double click on the error message, you need to investigate where the missing statement 

belongs. 

 

• Move to line 462 in the editor 

• Place the cursor in the text area of line 462  

• Press the Enter key to insert a new line. 

• In line 463, type      

 C                   ENDSR 

  Hint: use the Tab key to quickly move to the appropriate column 

  All the non-informational errors are now fixed. 

You can filter out different severities by using the filter menu 
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Figure 41: Filter for severity levels 

• Click the arrow in the window bar as shown in Figure 41 
• Deselect the severities you don’t want to see in the list (Information for example) 
 

Saving a Source Member 
Before you loose any of your changes, it’s a good idea to save them.  You can save the member from either: 

1. The File option on the workbench menu bar 

2. The workbench toolbar (click on    ),  

3. Press Ctrl+S.  

Changes are uploaded to the iSeries 

• Verify your source again,  

 

Figure 42: Error list, only informational message are left 
Everything should be OK, you are ready to compile the program. 
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Remote compile 
The remote compile capability is part of the RSE. It gives you a workstation interface to submit requests to the 

iSeries to compile, bind, or build objects on the host. It allows for easy access to all the compile options available for 

all the supported CRTxxx commands.  

If you used the local program verifier, then your host compiles should be successful -- no wasted iSeries cycles.  

However, if there are errors, the host compiler will send the error information back to the workstation and they will 

be loaded into the Error List window, which behaves just as it did when you did a program verify. 

The default for compiling programs is to submit the compile to the batch job queue, here in the lab environment you 

can run the compiles interactive. 

Change the preferences to compile in interactive by: 

• Selecting the Windows option from the workbench menu bar 

• Selecting the Preferences option from the pull down menu 

 

Figure 43: Change Compile command default 

• Expanding Remote Systems 

• Expanding iSeries 

• Selecting Command Execution 

• De-selecting the Compile in batch check box 

• Click the OK push button, to get back to the RSE perspective 

Starting the compile 
Starting a compile is like using any other command in the RSE. In the RSE tree view that shows your expanded 

library CODELABxx: 
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Figure 44: Select member to compile 

• Right-click on the PAYROLL member in QRPGLESRC 

• Select the Compile (Prompt) option from the pop-up menu 

• Select the CRTBNDRPG… option from the sub menu 
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Compiling Your Source 
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.  

 

Figure 45: Prompt for CRTBNDRPG 

• Change the Debugging views parameter to*ALL. 

If you want check out the other parameters available by clicking the Advanced push button  

• Click the OK push button when you are done. 

A dialog box will show that the compile started 

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 informational messages 

If you are not sure that the compile was successful: 
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Figure 46: iSeries Commands Log 

• Click on the iSeries Commands Log tab at the bottom of the workbench 

The iSeries table view with Command entry field 
You can use the iSeries table view inside the RSE to submit commands to the iSeries. 

You could change your library list, for example: 

 

Figure 47: Table view with command entry 

• Select the iSeries Table view tab from the views at the bottom of the workbench 

• Enter in the command entry field: CHGCURLIB CODELABxx  

• Click the Run push button 
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If you haven’t used the table view to show iSeries objects in this view you will get this error message because the 

table view is not link to an active connection. 

  

Figure 48: error message when using Table view without active connection 
If you get this message: 

• Go to the RSE tree view 

• Right click on QRPGLESRC file 

 

Figure 49: Select Table view to connect it to iSeries 

• Select the Show in Table option from the pop up menu 

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

• Run the CHGCURLIB again 

The command will run on the iSeries and after completion you will see the completion message on the bottom of the 

Table view. 

 



Exercise 2: Working with the Editor                                                                              Page 55 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

 

Figure 50: Completion message for command 

Tip: You can also connect to other than iSeries systems with the Remote System Explorer and Launch commands 

for these systems as well, i.e. your local system, or LINUX. 

Interactive Connection to the iSeries  
Communications between the iSeries and your workstation can be configured for: 

1. RSE server job, the one that you use currently 

2. Interactive job to test 5250 applications 

If you need an Interactive communications link to the iSeries server, you need a 5250 emulator to start the 

interactive job on the iSeries. The communications link will be established through the emulation session by using 

an OS/400 command to initiate the session to your workstation. For the next task you will be using an interactive 

connection in this Lab. 

Using an interactive connection 
Start a 5250-emulation session. 

Sign on to the iSeries with your userid and password CODELABxx where xx is your workstation number (01, 02, 

etc.). 

Note: Instead of the Enter key, you may have to use the Ctrl key in your 5250-emulation session. 
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Figure 51: Start RSE interactive connection 

• Key in the following command  

STRRSESVR NAME (s400a) RMTLOCNAME(*RESOLVE 

The *RESOLVE keyword will get the IP address of your workstation and with this information the RSE 

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

You should see a screen as shown in Figure 52. 
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Figure 52: RSE connection screen 

Note: This screen will stay this way, don’t wait for it to finish, this session is the interactive session for interactive 

commands started from the RSE. 

 

Running the PAYROLL Program  
In this part of the exercise you will run the PAYROLL program that you just compiled. 

In the RSE tree view 
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Figure 53: Run program in interactive job 

• Locate the PAYROLL program that you created 

• Right click on the PAYROLL program icon in the RSE tree view 

• Select the Run As option from the pop up menu 

• Select the Interactive option from the sub menu 

• Switch to your 5250-emulation session. 

You will see the Start Menu of the payroll program  

 

Figure 54: Payroll Start Menu 

• Place an ‘x’ beside Employee Master Maintenance.  

• Press the Enter key. 

• Type 123 for the Employee Number.  

• Type A for the Action Code to add employee 123.  

• Press the Enter key. 
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• Type any information you like about the employee. 

• Press the Enter key. 

• Play in the application as much as you like. 

• Press F3 to end the PAYROLL program. 

We hope you enjoyed the exercise now you will switch gears, you will look at the 5250 User Interface Design tool 

in WebSphere Development Studio  
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Exercise 3: Exploring Remote System Explorer  
 
Most of the functionality of the CODE Project Organizer has been replaced by WebSphere Studio functionality with 

the exception of accessing ADM parts. 

. 

The Remote Systems Explorer is replacing PDM (Program Development Manager) on the workstation. It currently 

doesn’t have all the function of PDM but will overtime be a full replacement for PDM.   

 It allows you to:   

• Simplify your work by giving you quick access to lists of iSeries libraries, objects, members, IFS files, 

Unix files, and local files.  

• Use the context-sensitive pop-up menus on these lists to perform actions such as start the CODE Editor, 

CODE Designer, or Distributed Debugger or other common iSeries actions. 

• Use the Work with User Actions option to create and manage your own user-defined actions and have 

them appear in the pop up menus. 

• Use the command support to increase your productivity by allowing you to enter and repeat iSeries or local 

commands without switching to an emulator session.  

 

In the following exercise you will use the Remote Systems Explorer (RSE) perspective to work with the iSeries 

objects that you used in the previous exercise. You will also see how easy it is to perform actions and define your 

own actions.  In short, you’ll see how Remote Systems Explorer can organize and integrate your work and make 

that work easier. 
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Creating a library filter 
In the RSE perspective, you now need to get to the iSeries objects you want to work with 

 
Figure 55: Expand Work with libraries node 

 
In the previous exercises you have worked with the library list filter, now you will create your own library filter.  

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

• Expand the connection node that connects to your iSeries host, by clicking on the + sign beside it.  

• Expand the iSeries Objects node 

To create a new library filter 

• Expand the Work with libraries... Node.  

You see this dialog show up 

 
Figure 56: Specify a filter string 
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You are going to create a filter to specify the libraries you want to work with, so they will show in the RSE object 

list. We want you to create a filter that shows all libraries on the iSeries with the name CODExxxxxx and 

VARxxxxxxx,  xxx being any character. 

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

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

• Clicking the Next > push button, beside the Filter Strings list  

The following dialog will show 

 
 

Specify a name for this filter by: 

• Keying into the Filter name entry field: 

 All CODE and VARPG libraries 

• Click the Finish push button  

Back in the Remote System explorer tree view you will see the new filter expanded, listing all CODE* libraries, 

now you need to add the VARPG libraries: 
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Figure 57: Select the Change option 

• Right click on the Filter All CODE VARPG libraries icon 

• Select the Change… option from the pop up menu 

The Change Library Filter string dialog shows up 

 
Figure 58: Add second filter string 

• Click on the New filter string entry in the list box  
• Enter VAR* in the Library entry field 
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• Click the Create push button  

The VAR* filter string gets added to the list box. 

• Click the OK push button 

You are now back in the RSE perspective dialog. You will see the list in the RSE perspective being expanded to 

include your filter 

 

Figure 59: Expanded filter 
Now you can work with the libraries directly and can drill down to the object you want to work with.  
Now create an object filter  

Creating an object filter 
In the RSE list, under the connection node you are using,  
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Figure 60: Create object filter 

• Find the Work with objects... node,  

• Expand this node 

This will show the New Object Filter dialog 

Create a filter to show all your source files in your CODELABxx library: 

 
Figure 61: Specify filter string 

y Enter CODELABXX in the Library entry field 

y Click the Browse push button beside the Object type entry field 
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Figure 62: Select Object Type 

y Select the *File object type from the list 

y Click the OK push button 

Back in the Object filter dialog 

 

Figure 63: Browse for Object Attribute 

y Click the Browse push button beside the Object Attribute entry field 
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y  

Figure 64: Select filter Object Attribute 

y Select PF-SRC from the Object Attribute list 

y Click the OK push button 

On the Object Filter dialog: 

y Click the Next > push button 

 

Figure 65: Specify filter name 

y Specify the Filter name: My source files 

y Click the Finish push button  

The new filter will show up in the RSE list  
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Figure 66:Object filter shows all source files in library 
You got the idea how to create filters and tailor your development environment. Filters can also be specified for non 

iSeries servers and your local system.  

Tip: If you end up with too many filters, look into creating filter pools, which allow you to group filters and tailor 

the filters to your environment. 

Now you can work with the objects you have in your RSE list like you worked in PDM with libraries, objects, or 

members. 

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

• Expand node QRPGLESRC  

y Right mouse click on the member Payroll 

y From the pop up menu select Open with 

y From the sub menu select LPEX editor 

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

After you have edited the member you could save it and then compile it from the RSE list by using the pop up menu 

options on this member.  

You can also create your own actions in addition to the default actions. 
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Creating a user action 
In PDM you can create user actions in addition to the pre-supplied system actions, in the RSE you can do the same. 

In the RSE perspective 

• Locate your connection node and the iSeries Object node underneath it. 

 
Figure 67: Work with user actions 

y Expand the Library list filter 

y Right-click on the CODELABxx node  

y Select the User Actions option from the pop up menu 

y Select the Work With User Action… option from the sub menu   

You will see the Work with User Actions dialog 
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Figure 68: Work with User Actions dialog 

y Expand the New node in the list, if it is not expanded already 
y Click on the Object action node 

The Work with User Actions dialog appears 

 

Figure 69: Create an Object action 
We want you to create a user action that copies a source file with data to a new source file called QJUNKSRC in the 

same library. 

y Enter a name for the user action in the Action entry field: Copy source file 

y Enter a comment in the Comment entry field  
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y Key in the command to execute CRTDUPOBJ 

y Click the Prompt push button, to get the command prompter for this command 

 

Figure 70: Prompt for CRTDUPOBJ command 
This is the command you will be running 

CRTDUPOBJ OBJ(&N) FROMLIB(&L) OBJTYPE(&T) NEWOBJ(QJUNKSRC)  

DATA(*YES) 

y Enter &N in the From Object entry field, to indicate to use the name of the selected object in the RSE list 

y Enter &L in the From Library entry field, to pick up the library name form the selected object 

y Enter &T in the Object Type entry field, to pick up the object type from the selected object 

y Enter QJUNKSRC in the New object entry field 

To get the additional Duplicate Data parameter: 

y Select the View option on the menu bar of this dialog 

y Select the All parameters option from the pull down menu 

Now the Duplicate Data parameter is also shown on the prompt dialog 

y Select the Yes radio button for the Duplicate Data parameter 

y Click the OK push button 

You will be back at the Work with User Action dialog 

To refresh the RSE list after the action has been run: 

y Select the Refresh after check box 

Tip: Pressing the Insert variable.. push button, brings up a list of valid replacement variables with explanation 

what they do. 
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Figure 71: Limit user action to source files 
This user action is only valid for Source physical files, you need to specify this restriction so this user action will 

only show in pop up menus when you right click on a source physical file. 

To specify this restriction  

• Locate the Defined Types listbox 

• Select FILE_SRC in the list  

• Click the Add>> push button beside the list 

FILE_SRC is now one of the Selected Types, actually since you only selected this one it is the only one. 

• Select the Refresh check box to refresh the RSE list after the user action has been performed 

• Click the Close push button 
Now, only when you right mouse click on a source file, will this user action appear on the pop up menu selected, for 

any other object type it will not appear. 

Back in the workbench and the RSE perspective, give it a try 
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Figure 72: User action shows in pop up menu 

y Locate your filter My Source files  

y Expand the filter, if it is not already expanded 

y Right mouse click on the QRPGLESRC file 

y Select User Actions from the pop up menu 

y Select Copy source file from the sub menu 

The file gets duplicated and the list gets refreshed, your new source file will show in the list. 
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Figure 73 CRTDUPOBJ command in user action ran successful 

 
You can check the messages of the CL commands you are running in the RSE job by looking at the Commands log 

in the right hand side bottom pane in the work bench.  

To delete the source file QJUNKSRC that you just created: 

y Right mouse click on its node in the list  

y Select the Delete option from the pop up menu.  

   



Exercise 3: Exploring Remote System Explorer                                                                Page 75 of 77 

 
cw                                                                                                                 © Copyright  IBM Corporation 2003 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

Running commands from the RSE 
The Command entry is part of the RSE table view 
• Check if you have a iSeries Table view tab in the bottom right view pane where your command log appeared in 

the previous task. 
• If you have it click on it 
• If you don’t have it  

� In the RSE tree view, right mouse click on your source file filter 
� Select the Show in table option from the pop up menu 

Now in the iSeries Table view you can run commands on the iSeries server that the table is connected to  

 

Figure 74: Table view with command entry 
In the command entry field 

y Key in an iSeries command for example ?ADDLIBLE  

The question mark is there to display a prompt screen 

Tip: Instead of specifying a question mark you could use the Prompt push button 

• Click the Run push button 

The command prompt dialog for the ADDLIBLE command appears 

 

Figure 75: Command prompt dialog 
In the prompt dialog: 

y Key in CODELAB00, that will add this library to the library list of your RSE job on the iSeries server. 

The messages field will confirm the successful completion of this command 

To get to the command history, similar to F9 on the green screen, press the little arrow on the command entry field  



Page 76 of 77                                                                         Exercise 3: Exploring Remote System Explorer 
  

 

 
CW                                                                                                                 © Copyright IBM Corporation 2002 

Course material may not be reproduced in whole or in part 
without the prior consent of IBM 

 

Figure 76: command history 
You could also use the iSeries commands node in the RSE view underneath the iSeries objects node and run 

predefined commands or define your own commands. 

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

Developers   
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 Congratulations! 

 You have successfully completed the Introduction to RSE lab.  More material can be found at our web 

site at http://www.ibm.com/software/ad/iseries 

  
  

 Happy Coding! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


