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WebSphere Development Studio Client for iSeries:

What is the RSE?

Application Development Tools  for RPG and COBOL developers
— Tightly integrated set of tools
— Modern, graphical, workstation based tools
— PDM/ SEU like features to make transition easier

Remote access to i5/0S development resources
— Libraries, objects and members
— CL commands
— Jobs
— Integrated file system

Replacement for SEU/PDM and CODE/400
— But so much more than just a replacement

A “perspective” inside of WDSC
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WebSphere Development Studio Client for iSeries:

Why the RSE?

Integrated set of tools for developing i5/0S applications
— Tools based on Eclipse open source IDE
- RPG, COBOL, DDS, CL
— Integrated with change management systems
— Open source tools
— Vendor tools

Improve productivity for native development
— Closely integrated edit, compile, run / debug experience
— Tools to help better understand large applications

— Setup and customize development environment based on projects and individual
preferences

Lower learning curve for other technologies
— Learn the Workbench tools with RPG / COBOL development

— Then branch into Web, XML and Web Services development using the same tools
platform

7, © 2007 IBM Corporation

WebSphere Development Studio Client for iSeries:
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Remote System Explorer (RSE)
Getting started
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Other cool (and useful) features
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WebSphere Development Studio Client for iSeries:

Getting Started

Create a connection to your iSeries
Setup library list

Drill down to source member

Edit source member using Remote Systems LPEX Editor

Save changes and Compile

Debug

9 © 2007 IBM Corporation

WebSphere Development Studio Client for iSeries:

Create a Connection to your iSeries

M

Define connection information

Remote iSeries System Connection

Barent profile; | vanTZ1 =]
L Connection name: | TORASBCC
EXpand to / Host name: [ ToRAsBCC =l
Create a new Description: | VR4 Development Box
“connection” 7 Varify host name

< Back

Mext = | Fiish |

Cancel
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Setup Library List

Expand the new connection shows
“subsystems”

— Represent different resources you can access on
the server

Expanding a subsystem shows predefined
filters

—Subsets of resources
—Create your own (more on this later)

iSeries Objects > Library List
—Shows library list for connection

—Right click on Library List filter to add additional
libraries

—Right click on libraries in the list to:

~Remove from LIBL
—Move [ up | down | within ] LIBL

Drill Down To Source Member

Actions are “context
sensitive”  different
Objects actions appear based on
what is currently selected

Members Properties view

shows details for

selected object or
member

-




Editing Source Members

Launch compiles
directly from editor or
pop-up menu.

Compiling (and Fixing Errors)

Compile errors
automatically
downloaded and shown
in iSeries Error List

Double clicking on an
error opens editor and
positions to the line




Debug

Select program
to debug

Different ways to {
run and debug the
program

More on debugging
in a minute...

Select method to
launch program

Agenda

Remote System Explorer (RSE)
— Getting started

— Accessing libraries, objects, and members
— Remote Systems LPEX Editor

— Other cool (and useful) features

Integrated Debugger




What is an RSE “Connection™?

Represents a remote system
— Given a display name
— Multiple connections to one system permitted

Each connection can be customized with its own:
— i5/0S user profile
— Library list and environment variables

— Command execution parameters

— Object library for compiles
— JOBD for batch compiles / commands

— Filters and filter pools

Try thinking of a connection as a development project instead
of a remote system

— Order Entry Application
— Inventory Management Application

Customizing a Connection

>




Customizing a Connection - 2

>

Accessing Libraries, Objects and Members

Remote Systems View
— Shows all connections
— Allows drill down access to remote objects

Expanding a connection shows “subsystems”
— These are not i5/0S job subsystems

— Just different parts of the i5/0S you can access
— Drill down to access

Subsystems
— iSeries Objects
— iSeries Commands
— iSeries Jobs
— IFSfiles
— Qshells




Drilling Down

Typically we start using the RSE by just expanding:
— Expand Library list to see libraries on library list
— Expand a library to see all objects in it
— Expand a source file to see members in it
— Expand Home directory to see folders in \home in IFS

— Expand a folder to see all folders and files in it
— And so on

But this usually results in lists that are too large
— Its unwieldy to scroll through thousands of items in a list
— You really want to keep lists small, less than one hundred at most

Introducing Filters

Eventually you will need to see a subsetted list
— Using criteria like generic names, types and attributes
— All subsystems (nodes under a connection) support “filters”
— These allow fine-grained control over what is shown in the RSE.

To create a filter, right click on any subsystem and select New -> xxx
— iSeries Objects -> New -> Library Filter, Object Filter, Member Filter
— iSeries Commands -> New -> Command Set
— iSeries Jobs -> New -> Job Filter

— IFS Files -> New -> Filter

Or use the fastpath Work With XXX... prompts under iSeries Objects
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Object Filters

Filtering objects by type + attribute

12



Expanding Object Filters

Changing Filters

"l
#(

#$%&
')
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Remote Systems View
Tree view of resources
Great for seeing hierarchical structure
Library > Object > Member
Not natural for people used to PDM

iSeries Table View
Table view of resources showing additional attributes

Select “Show in Table” from the pop-up menu of any filter, library, or file in
the Remote Systems View

14



iISeries Table View

Use local pulldown to see
4 additional columns

Can also
Change contents
Subset contents

Position list

Print list

.... Just like PDM!

Working With
Things

Use right click actions

|

|

|
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— Other cool (and useful) features

Integrated Debugger

Remote Systems LPEX Editor

What happens during editing?
— Double click on member or select Open With > Remote Systems LPEX Editor
— RSE checks for required authority and member locks
— Prompted if either check fails
— Member is not locked on i5/0S, downloaded and opened in editor
— Changes written back to remote member on save
— Locks released when editor is closed
— Or the RSE connection is disconnected

Editor and parsers
“LPEX Editor” provides basic editing capabilities
— Copy, paste, undo, redo, find / replace, etc...
— Not language specific
“Parsers” provide language specific features
— Color tokenizing, prompting, syntax checking, content assist, etc...

16



Best of Both Worlds

SEU look and feel
-prefix commands
-format bar

Modern Editor
-Color tokenizing
-Undo / redo

and copy / paste

-Highlight code with mouse

A Y
Click on entry <

to position to it

Refresh:
This populates
Outline view

17



Use Ctrl+Space for
context-sensitive
selection

Vastly improved for, ‘ -
RPG in 5.1 ! Available for

COBOL in 5.1 and

later

In the RSE you can edit as many members as you like at once
Each editor opens up as a separate tab

Double click on editor tab maximizes editor within workbench window

Split screen editing of two or more members

Drag and drop editors to the left or right for vertical split screen editing of two (or
more) members

Drag and drop editors to the bottom for horizontal split screen editing

Split screen editing of the same member

Use the LPEX View > Open new view pop-up menu to open 2 views in the
same source member

Each view is editable
Open more than 2 if you want

18



Three members, one
split horizontally along
the bottom and two split
vertically at the top

One member with three
editable views
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Disable/Enable
Prompter and @

Syntax checking
Toggle insert/replace

F4

Create new procedure
Prompt
Syntax check
Program verify
Show indent view
Show fields of selected
F-spec
Open select /copy
member
Resequence

20



New in
7.0!

Automatic

tokenization
(customizable)

formatting of

Color SQL statements

/

Right click in
editor to filter
view

\
Templates
(predefined + add
your own)
Only lines
meeting filter
criteria are Use + /- to
shown expand or
collapse filtered
sections
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Indent View

Help — at your Fingertips

RPG, Cobol, DDS
online references
Programming Guides
including CL

F1 Help

Sensitive to where cursor
is in the editor

Message Help
and much more
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Verify runs built-in
copy of the compiler

Automatically ca{hes
server info unless
“Refresh” cache option
selected.

Double clicking

on error takes

you to error in
source

23



LPEX

Preferences <>

Two sets of “LPEX”
preferences:

1. LPEX Editor
(generic editor preferences)
2. Remote Systems > iSeries
> LPEX Editor Parsers
(language specific

: preferences)

LPEX Editor Functions: Preferences

Language-specific editor preferences

Enable auto syntax
checking

Enable auto
uppercasing

Enter key
behaviour

Tab key
behaviour

24
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IBM Application Diagram Component New in
[WDSC Advanced Edition Only] 7.0!

Application Diagram
— Graphical representation of the structure of an application

— Call Graph Diagram shows

- Soltljrce call graph showing RPG and COBOL subroutine and procedure
calls

— Program Structure Diagram shows
— ILE binding relationships between programs and service programs
— Modules bound into programs and service programs

Features
— Outline view shows high level overview and helps navigate diagram
— Double click on nodes to launch Remote Systems LPEX editor

— Properties view shows additional details for selected node in diagram

— Exported procedures for module or service program
— Starting and ending line numbers for subroutines and procedures

— Save, print, export to text or image file
— Attached notes to document the diagram




Outline

view
Application
Diagram
Properties view
shows details for
selected node
51
DDS Screen Designer Technical Preview New in
[WDSC Advanced Edition Only] 7.0!

New editor for display file DDS source
— Design and source views
— Changes made in one view automatically updated in the other

— Outline view shows structure of source member

Design View
— Graphical editor for display file DDS source
— Drag and drop parts from palette
— Use mouse to move and resize fields

— Use properties view to graphically modify field name, data type, length, attributes,

keywords, indicators, etc...

Source View
— Embedded copy of Remote Systems LPEX Editor
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DDS Screen Designer Technical Preview
[WDSC Advanced Edition Only]

New in
7.0!

Define “screens”
that affect visual
display below

—

Switch between Drag n’ drop
Design and parts from
Source views the palette

\

User Defined Actions

User-Defined Actions ... like PDM!
— Right-click on iSeries Objects -> Work With

— User Actions
— Create, delete or change user-defined actions
— Scope them so you only see them when appropriate

— Named Types
— Create named types to scope actions against
— EG. “RPG” might be RPG + RPGLE + SQLRPGLE

... and even beyond PDM!

Create user actions for libs/objects, members ... and even jobs and
IFS folders and files!

- Same Substitution variables as PDM
Plus a few extras!

27



User Defined Actions

#$ % &'
($

Running User Actions

28



Work With Compile Commands

You can change IBM or vendor supplied compile commands,

and add your own

Customizing and Create Compile Commands

N

/

—

<
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Running New Compile Command

|
Running CL Commands
*Enter command,
press Enter
*Use arrows to
retrieve commands Prompt Run

W

Show Log

4
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Select
Search  iSeries
from pull-down
menu

GUI interface to
FNDSTRPDM

Supports multi-
generic names

Double click on

match entry to

open + position
in editor

Use as a “task list”,

select line and click

X button to remove
from view.
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iISeries Data Table View

Shows records from data physical file in the iSeries Data
Table View

— Retrieves and displays first few records for performance
— Additional records retrieved as you scroll through table

Read-only access
Position to record by key

— Start typing in table and dialog box appears where you enter
search values for key fields

\

New in
7.0!
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RPG, Cobol, CL, C, and C++

ILE and non ILE, incl. free-form RPG
DB2 and SQL stored procedures
Source and Listing view

Batch, interactive, and Multi-Threaded
Applications

Client/Server Applications

Distributed Applications

Debug As
Program
iSeries job
Debug (Prompt)
Program
Service program
Debug (Service Entry)
ILE Program
Service program
Module
Procedure

To start debug session, select entry in Remote Systems view and
use popup-menu, workbench Run menu, debug tool button, or
debug pull-down menu.



Service Entry Points view

Service Entry Points view is automatically displayed when Service
Entry Point set.

List of all Service Entry Points set from the RSE

Pop-up menu to work with Service Entry Points
— Set, Modify, Remove, Enable/Disable

Pull down menu to Clear all or selected Service Entry Points

Debug Perspective

/




Program Execution

Step Into
— Debug the next call level
Step Over
— Run the next call level and stop at the next statement
Step Return (for ILE on V5R3 or higher)
— Run until you are back in the previous call level and stop at the next statement
Resume
— Run until an event is encountered
Run To Location
— Run and stop at the current cursor position or until an event is encountered
Suspend
— Halt program at point of execution
Terminate
— End the debug session (but not the job being debugged)

Setting Breakpoints

Ways to set a Line Breakpoint:

Double click in prefix area

In Editor prefix area, select Add Breakpoint from pop-up
menu

In Editor, select Add Breakpoint from pop-up menu

In Breakpoints view, select Add Breakpoint >Line from pop-
up menu.

Ways to set a Watch Breakpoint:

Double click variable and
In Editor, select Add Watch Breakpoint from pop-up menu
In Breakpoints view, select Add Breakpoint > Watch from
pop-up menu.




Conditional Line Breakpoint

%&

Viewing (and Changing) Fields

“

«Data in Monitor view updated at each stop
*Changed data marked in red with triangle icon
«Double click on entry to open for edit, modify value
and press Enter
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Display Memory Content

#

B o=

2,334 *#3,

¢ Each variable gets a new tab

¢ Memory displayed starting
with address of selected
variable

« Editable for teraspace
enabled programs

Keyboard Shortcuts

RSE Specific
—  Ctrl + Shift + a: open a member

— Inthe iSeries table view just start typing and a “Position To...” dialog will appear

General Workbench
—  F1: context sensitive help
—  Ctrl + F6: Switch between open editors
—  Ctrl + F7: Switch between open views
—  Ctrl + F8: Switch between open perspectives

—  Ctrl + m: toggles a view or editor between normal and maximized

—  Ctrl + e: displays list of open editors
—  Ctrl + F4: close open editor

— Ctrl +. And Ctrl + ,: position to next / previous message within an editor

Standard Windows shortcut keys:

—  Use the arrow keys to navigate through tree and table views
— Inany list, just start typing and the an item that matches will be selected

— Ctrl + S, Ctrl + Home, Ctrl + End, Tab

Tip: All of these can be customized using the Work

bench > Keys preference page
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Summary

IBM System i™ Developer Roadmap
—  Astarting place for i5/0S application modernization

Remote System Explorer (RSE)
—  Much more than just a replacement for SEU/ PDM
—  Modern application development tools for i5/0S developers
—  First step in the roadmap

Lots of resources available to get you started
—  Webcasts and System i magazines
—  WDSC website
— www.ibm.com/software/awdtools/wdt400/
— midrange.com mailing list
— http://lists.midrange.com/mailman/listinfo/vdsci-I
— IBM Learning Services

— COMMON and System i Technical Conferences
—  User group meetings
— News Group
— news://news.software.ibm.com/ibm.software.websphere.studio400

— WDSC TEAM BLOG — new!
— http://lwdsc.wordpress.com

Legal information

Acknowledgement:
This presentation is a collaborative effort of the IBM Toronto iSeries
Application Development presentation team
Disclaimer:
The information contained in this document has not been submitted to any
formal IBM test and is distributed on an as is basis without any warranty
either express or implied. The use of this information or the implementation
of any of these techniques is a customer responsibility and depends on the
customers' ability to evaluate and integrate them into the customers'
operational environment. While each item may have been reviewed by IBM
for accuracy in a specific situation, there is no guarantee that the same or
similar results will result elsewhere. Customers attempting to adapt these
techniques to their own environment do so at their own risk.

Reproduction:
The base presentation is the property of IBM Corporation. Permission must
be obtained PRIOR to making copies of this material for any reason.
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Trademarks & Disclaimers
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Other company, product and service names may be trademarks or service marks of others.

Information s provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual
may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available

sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available
including vendor and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance,

capability, or any other claims related to non-1BM products. Questions on the capability of non-1BM products should be addressed to the supplier of those products.

Al statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM
office or IBM authorized reseller for the ful text of the specific Statement of Direction.

Some in this addresses future Such is notintended as a definitive statement of a commitment to specific levels of
performance, function or delivery schedules with respect to any future products. Such commitments are only made in 1BM product announcements. The information is
presented here to communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

is based on and using standard IBM ina controlled The actual throughput o performance that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the /O configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Photographs shown are of engineering prototypes. Changes may be incorporated in production models.
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