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ADTS has been the traditional method for developing and maintaining server-side
iSeries applications. WebSphere Development Studio Client for iSeries, V5.0,
includes new highly integrated and highly extendible tools for iSeries RPG, COBOL,
C, C++, CL and DDS development. These new tools offer programmers a
development experience that is consistent with the experience for developing Java,
Web, Web Services, and XML applications, lowering the learning curve for all.

These new generation tools include the Remote System Explorer for a PDM-like
experience, and iSeries projects for team-based development (together with a
Eclipse-compliant software change management repository). They offer rich support
for exploring the file system, compiling/building, editing, running, and debugging.
The iSeries Projects support enables effective team support leveraging any iSeries
or LAN resident source repository which supports Eclipse.

This presentation covers the Remote System Explorer.
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This presentation covers first the strategy behind Development Studio Client and is
then followed by a review of the Remote System Explorer in Development Studio
Client Version 5.0. The final section reviews how business partners can easily

leverage and extend RSE by easily integrating their tools with the IBM base
development environment.
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The first section of this presentation covers Development Studio Client
packaging, how Development Studio Client fits into the WebSphere family of
products, how Update Manager can easily be used to apply the latest
product fixes and how the Eclipse technology forms the foundation of the
Development Studio Client and all WebSphere products.
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The new packaging was actually done in May 2001, with the introduction of
WebSphere Development Studio for iSeries, which as we will see offers a single
product with all the host and client tools needed for all application development
needs, from traditional to e-business.
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There is now only one application development product sold by IBM, for iSeries, as of V4R5. This is
WebSphere Development Studio (Development Studio), which includes all four host compilers, all
traditional tools (ADTS = PDM+SEU+SDA+RLU+DFU+AFP+CGU), and unlimited licenses of the
workstation-based toolset named WebSphere Development Studio Client (formerly WebSphere
Development Tools).

If you are an existing customer who has a subscription, you can upgrade to Development Studio free
of charge. Without a Software Subscription, there is an upgrade fee. New licenses of Development
Studio are priced very competitive compared to the combined prices of all constituent products. As of
V5R1, there is no way to purchase the compilers or tools individually. So if you have RPG at V5R1 or
higher, you must have Development Studio and hence are entitled to Development Studio Client.

For consultants who do not have an iSeries of their own, but still wish to have the client tools,
Development Studio Client is also made available as a passport advantage product so it can be
purchased "off the shelf" from IBM Direct.

Development Studio has been a huge success, with over 80,000 licenses sold. Just as every
development machine used to have PDM and SEU, every development machine will now have all
the modern Application Development tools from IBM. This ubiquity is especially important for
business partners who build and sell software. These Business Partners are now free to build
software using any of the technologies or tools in Development Studio, and can assume their
customers will have the tools required to tailor everything from RPG to Java and Web user
interfaces. This effectively raises the lowest common denominator to a level unparalleled by any
other operating system.
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The Advanced edition of Development Studio Client, and Development Studio, is
new as of April 25" 2003. Development Studio Advanced is currently the same as
Development Studio, except the customer is entitled to unlimited licenses of
Development Studio Client Advanced versus just Development Studio Client.

The difference of Development Studio Client Advanced over Development Studio
Client is that it has additional tools (blue boxes with asterisks) and some
enhancements to existing iSeries tools (green boxes with asterisks) which will be
discussed later in this presentation. The majority of the new tools are related to
Enterprise Java Bean (EJB) development. You'll see later that Development Studio
Client Advanced is based on WebSphere Application Developer (Application
Developer) versus WebSphere Studio Site Developer (Site Developer).
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Now you will see how Development Studio Client fits in the WebSphere Studio
family of products.



‘ IBM Software Group | WebSphere software EiE=ESE

Dev’t Studio Client

Site Developer

Enterprise Developer

AD-Integration Edition l:l
Application Developer /

Site Developer "
WS Workbench

WebSphere Studio Family

Dev’t Studio Client Advanced

o- Application Developer

. ~
Eclipse \

]

i
= ik vl
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

Here you see that Development Studio Client is based on WebSphere Studio Site
Developer, while Development Studio Client Advanced is based on WebSphere
Studio Application Developer.

The Workbench is based on the open-source Eclipse technology about to be
discussed. It is not for sale, but is the basis of all IBM WebSphere Studio products,
and is available to business partners.

Site Developer is IBM’s entry level offering based on eclipse, and it is for building
dynamic Web sites out of non-EJB Java. Application Developer extends Site
Developer and adds support for EJBs. Application Developer-Integration Edition
extends Application Developer and adds support for JCA Connectors and for
Workflow. Enterprise Developer extends Application Developer-Integration Edition
and adds support for S/390 and Enterprise Generation Language (EGL), the follow-
on to VisualAge Generator.
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With the 4.0 release of the client tools in June 2002, we introduced new Eclipse
technology and totally new Eclipse-based tools. Further, for technology we also
plan to keep up with technology both in the compilers and the tools, so iSeries
programmers are very current. This was evident in the V5R2 release of the
compilers in Sept 2002, and will be again in the V5R3 release of the compilers. With
the April 2003 new 5.0 release of the client tools, we are in the second release of
the eclipse-based technology and continue to improve the tools and introduce new
technology.
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Eclipse was developed by IBM and donated to the open source community. That
donation is estimated to be worth $40 million. Anyone can download Eclipse for
free, including the source code, from www.eclipse.org. Eclipse has generated
extraordinary excitement in the development community and the tools community. It
is written in Java, and can be extended by tools that are also written in Java. These
tools are known as plug-ins. Out of the box, Eclipse offers an integrated
development environment (IDE) that has built-in support for teams and projects
and a robust and revolutionary user interface framework. It also has tools built-in to
create Eclipse plug-ins. Further, there are extensive and very powerful tools built-in
for developing Java applications with Eclipse. So, if all you want is the world's best
Java toolset, then all you need is Eclipse. You can't beat the price!
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IBM is not alone with Eclipse. The open-source consortium that oversees

contributions made to it include a number of large companies, and that

list is

growing. Note that MKS is an iSeries tool vendor. See www.eclipse.org for the

latest list.
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So what is Eclipse? With the exception of the built-in Java tools, Eclipse itself is not
that interesting. It only gets interesting when you add to it some plug-ins (for
example, tools) that do something interesting.

An Eclipse-based product is Eclipse plus a number of interesting plug-ins. IBM is
building numerous such Eclipse-based products, including as we have seen Site
Developer and Development Studio Client. Further, because Eclipse is free and
business partners are free to include it in their products, there will be many other
Eclipse-based products from other companies too, including Rational and
TogetherSoft.

For business partners or software developers who write and sell application
development tools, Eclipse is a fantastic opportunity. By writing plug-ins for Eclipse,
those plug-ins can be sold to any developer using any product based on Eclipse or
even just the raw Eclipse as downloaded from www.eclipse.org. This opportunity is
not lost on iSeries tool vendors, who are all looking at offering Eclipse plug-ins for
their tools. This will result in a rich offering of third party plug-ins for developers to
choose from, all of which extend their core Development Studio Client development
environment. One community, one core development platform, many IBM and 3rd
party tools. This is community and excitement!
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Some of the common services Eclipse supplies include: the Java integrated
development environment (IDE), project management, debug, plug-in frameworks,
desktop and help frameworks, and resource managers.
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The core features of the Eclipse user interface include perspectives which is a
collection of views and tools. Perspectives allow role based development. For
example, if you are a Java developer you would use the Java perspective which
includes tools and views for Java development. You can also create your own
perspectives. Naturally, the Eclipse user interface applies to all Eclipse-based

products, like Development Studio Client.
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The Eclipse workbench has four open perspectives. You can see them lined up on
the left frame of the workbench. The current active perspective is the one whose
icon is indented, which in this case is the Java perspective. To open a new
perspective, you use Window->Open Perspective giving you the Select Perspective
dialog that you saw previously. This particular perspective has a Package Explorer
view which drives the Editor and the Outline view.
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Central to the Eclipse integrated development environment is support for projects.
Projects are simply a grouping of folders and files.

Plug-ins have types, such as Java or Web or XML. Tools that plug into Eclipse can
define their own new project types. Tools that plug into Eclipse work against
resources (folders or files) within projects. They can be scoped to projects of a
particular type, if appropriate.

All projects, regardless of type, have common behavior and support. This includes
the ability for a team to share a project by using an Eclipse-supporting software
change management (SCM) product such as Concurrent Version System (CVS) or
Rational Clearcase. This SCM acts as a central repository for one or more projects.
Each team member can easily keep their local copy of any project "in synch" with
the central repository copy. CVS is a free open-source SCM. It runs on Linux, UNIX
and Windows. It comes on the Linux distribution CDs for iSeries Linux LPAR.

All IBM SCM vendors for iSeries are enabling, or have enabled, their products to
Eclipse.

A

synchronize

Team Repository
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Update Manager is available from the product Help pull down menu so you can
access the latest product fixes.
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You can quickly and easily update your product. Use Help > Software Updates >
Update Manager

You will be presented with information on how to check for feature updates, how to
install new features, how to work with installed features and how to review the
history of installed updates.
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Now you know the story behind Development Studio Client. Lets look at the Remote
System Explorer, the tool for iSeries application development and maintenance.
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The second section of this presentation covers the Remote Systems
Explorer(RSE), which has its own perspective and views. It is similar to PDM
in that it allows you to drill down into the QSYS file system, or use filters to
list specific objects within the QSYS file system. The Remote Systems
Explorer goes well beyond PDM however! It also allows exploration of
iSeries jobs and commands, and the IFS file system. Further, you can use
RSE to explore the file system of remote Linux, UNIX and Windows
systems. The Linux support works for any Linux, including Linux in an
iSeries Logical Partition. You can also launch the built-in editor and
debugger from RSE! You can create and manage your own user-defined
actions just like in PDM and have them appear in the pop up menus.
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Instead of the Remote Systems view which is a tree view, PDM users are use to a
table, so there is an iSeries Table view that shows what the tree shows but in table
format. There are right-click actions that are the same as PDM’s and a command
line at the bottom of the table just like PDM. To get to the iSeries objects you want
to work with you need to create your own filters and when you have many filters you
will want to group them into filter pools. You give your filters a name because the
Remote System Explorer saves them for future use, in opposition to PDM, which
does not save filters. You can set up profiles to share connections, filters, user-
defined actions, compile commands across a team of developers. The remote
commands interface allows you to submit requests to the iSeries to invoke actions
like compile, bind, or build objects on the host. Extensive support for dragging and
dropping (Programmers can use drag and drop to copy source members between
files on the same iSeries, or different iSeries. They can even copy members to and
from their local Windows file system, or a remote UNIX, Windows, or Linux file
system.)
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There are two explicit areas of functionality, each with their own perspective, for iSeries
programmers.

The first area of functionality is the Remote Systems Explorer, which has its own perspective and
views.

This first area of functionality is similar to PDM in that it allows the developer to drill down into the
QSYS file system, or use filters to list specific objects within the QSYS file system

The Remote Systems Explorer goes well beyond PDM however! It also allows exploration of iSeries
jobs and commands, and the IFS file system. Further, it can also be used to explore the file system
of remote Linux, Unix and Windows systems. The Linux support works for any Linux, including Linux
in an iSeries Logical Partition.

The second area of functionality is iSeries Projects, which also has its own perspective and views.

Unlike the Remote Systems Explorer, an iSeries project fully leverages the Eclipse support for
resources. This means an iSeries project contains folders and files that exist in the local file system,
yet can be shared and synchronized among a team, if an Eclipse-compliant repository is used. The
options for this today include Rational's ClearCase or the free and open-source product CVS or
Concurrent Versioning Systems, or the MKS Integrity. CVS is available on the distribution CDs for
the Linux LPAR on iSeries. In the near future, the remaining iSeries change management vendors
will also be available as repository options.

As you will see, an iSeries project allows RPG and COBOL developers to fully exploit the power of
Eclipse, while developing applications targeted to run on iSeries.

We will explore each of these tools...
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The Remote System Explorer is an Eclipse perspective with many views to help
developers work with resources in a remote system. From here, you can
manipulate, edit, create, delete and compile programs remotely.
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A perspective defines the initial set and layout of views in the Workbench window.
Within the window, each perspective shares the same set of editors. Each
perspective provides a set of capabilities aimed at accomplishing a specific type of
task or working with specific types of resources. For example 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.
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When you first open the Remote System Explorer, you are not connected to any
system except your local hard drive on our workstation. To connect to a remote
iSeries host, you need to define a connection. In the Remote Systems view you
use the New Connection wizard to configure a connection to your iSeries host. You
can also use the Remote Systems view to explore the file system of remote Linux,
UNIX and Windows systems. The Local connection is pre-defined.

Tasks {Remote Commands I
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The Remote Systems Explorer perspective is the first perspective you see when
starting Development Studio Client for the first time. If its not open you can open the
perspective by selecting Window > Open Perspective > Remote System Explorer.
Remember to check the left frame of the workbench for the RSE icon so that you
don’t open another Remote System Explorer perspective.
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Once connections are defined they can be expanded within the Remote Systems
Explorer. On expansion, you see subsystems, which are a functional grouping of
the various types of remote resources that can be explored in the remote
system. For iSeries connections, there are four subsystems:

1. iSeries Objects is the PDM-like grouping, allowing access to libraries, objects
and members

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

3. iSeries Jobs allows you to see various jobs, subset by job attributes, and to
perform a limited number of operations on those jobs

4. IFS Files allows you to explore folders and files in the Integrated File System of
the remote iSeries system
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The Remote System Explorer is an Eclipse perspective with many views to help you
work with resources in a remote system

The primary view is the Remote Systems view, where remote system resources are
explored, similar to the Windows Explorer.

There is a Commands view, or shell, for entering commands to be run remotely,
and for logging the results of all commands.

There is a Properties view, which is common throughout Eclipse. It shows
interesting information about the object currently selected in the primary view.

There is an iSeries Error List view where errors are shown after performing a
remote compile.

There are many other views which will appear when requested through pop-up
menu actions.
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When you first open the Remote System Explorer, you are not connected to any
system except your local hard drive on our workstation. To connect to a remote

iSeries host, you need to define a connection.
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A very central concept to all of Development Studio Client for iSeries is that of
connections. A connection defines information needed to access a remote system.
Each connection is given an arbitrary name by you, and so multiple connections to
the same system are permitted. Each connection also captures information that is
applied when connecting to that remote system, such as the initial library list for
iSeries connections. All iSeries tools within Development Studio Client for iSeries
use connections to access a remote iSeries system. Connections are created and
managed in the Remote Systems Explorer.
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What is a RSE “connection™? (continued)

= Create connections here (using wizard)
= Change, rename, copy, delete them here

= Expand them to work with resources here
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Further, the Remote System Explorer is also used to explore objects in a remote
system, by expanding a connection.
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The New Connection wizard prompts for information about the connection, including
an arbitrary but unique name, the type of the remote system, the TCP/IP hostname
for the system, the User ID to connect to the system with, and optionally a
description of the connection.
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In the Remote Systems view you use the New Connection wizard to configure a

connection to your iSeries host. If this was the first time you connect to an iSeries

host, you would need to define a profile. All connections, filters, and filter pools

belong to profiles. Profiles offer a way to group connections, share connections, or
keep them private, and they help you partition data if you have a lot of connections

or filter pools. Your first profile will be for your local workstation. This is your

personal profile. You use this profile as you want to keep your connection private. If
you wanted to share resources and information with other people you would set up

a team profile.
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This is the Remote Systems Explorer perspective. This is the first perspective you
see when starting Development Studio Client for the first time. The Remote
Systems view lists your existing connections, and contains an item that when
expanded launches the New Connection wizard for creating a new connection. The
New Connection wizard prompts for information about the connection, including an
arbitrary but unique name, the type of the remote system, the TCP/IP hostname for
the system, the User ID to connect to the system with, and optionally a description
of the connection. Once created, a connection is listed in the tree and can be
expanded to explore the contents of that remote system, which we will describe
soon. The Remote System Explorer contains other views of interest, including the
Properties view in the lower left, and various other views in the lower right that are
in a tabbed notebook. Like all views in Eclipse, these views can be moved to a
different location by dragging and dropping them.
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Connections support actions in their pop-up menu for manipulating them. These
include:

Rename Connection. For giving the connection a new name.

Copy Connection. For creating a new connection based on this connection. You will
be prompted for a new name. You can also copy a connection to another profile.
We will cover profiles later.

Move Connection. For moving a connection to another profile. We will cover profiles
later.

Delete Connection. For deleting a connection.

Move Up Connection. For moving the selected connections up in the connection
list.

Move Down Connection. For moving the selected connections down in the
connection list.

You can also change the attributes of a connection, such as the host name or user
Id, either by selecting the Properties popup menu item, or by editing the attributes in
the Properties view (be sure to press Enter!)
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Once connections are defined they can be expanded within the Remote Systems
Explorer. On expansion, the user sees subsystems, which are merely a functional
grouping of the various types of remote resources that can be explored in the
remote system

For iSeries connections, there are four subsystems:

*iSeries Objects is the PDM-like grouping, allowing access to libraries, objects and
members

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

*iSeries Jobs allows developers to see various jobs, subsettable by job attributes,
and to perform a limited number of operations on those jobs

*IFS Files allows developers to explore folders and files in the Integrated File
System of the remote iSeries system
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Command Properties

= iSeries Commands Properties
— Library list
— Current library

— Initial command

= Tip: you can import CODE Connections!
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When a connection is used to connect to a remote iSeries, your initial program as
specified in your user ID is not honored. You can overcome this by using the
Properties pop-up menu item from a selected iSeries Commands subsystem under
a connection.
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Command Properties (continued)
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On this Properties dialog you can specify libraries to add to the library list, specify a
current library, and specify an initial command to run. The initial command must not
be interactive! When the connection is used to connect to the iSeries, the RSE will
execute the appropriate ADDLIBLE, CHGCURLIB commands, and call your initial
command.
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You can define environment variables for all Remote System Explorer connection
types (iSeries, Windows, Linux, and UNIX). If you change an environment variable
while the Remote System Explorer is connected to a remote host, the change does
not take affect until you disconnect and reconnect. Although environment variables
are set in subsystem properties pages, the Remote System Explorer stores them
globally by connection.
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Once you have access to your remote system, you expand the connection, drill
down through the files until you locate the file that you want to work with. Next you
are prompted to sign-on to the remote system. You can then right-click on the
object and open your favorite editor.
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When you open a file for editing, the file is copied to a temporary location for
editing. You can use the Remote Commands view to run and interact with
commands and command shells on universal systems. A universal system includes
Windows, Linux, and UNIX system types. Specifically, use the view to:

*Run commands in a command shell
*Display and interpret the output of a program
*Enter input to a program

*Display and manage different commands and shells from the same view. Multiple
commands can be run in a single shell (one command at a time per shell), multiple
shells may be run on a single system, and multiple systems may be running shells.
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The library (QSYS.LIB) file system supports the iSeries library structure. It provides
access to database files and all of the other iSeries object types that are
managed by the library support. This is a popular system you can access
through the Remote System Explorer.
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We now drill down into the iSeries Objects subsystem. This 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. The three child
items at the top of the list are for creating filters, much like in PDM:

Your libraries... prompts you for a simple or generic library name, and lists all
matching libraries. It is similar to WRKLIBPDM.

Your objects... prompts you for a simple or generic library name and simple or
generic object name, as well one or more object type and attribute pairs. It lists all
matching objects in all matching libraries. it is similar to WRKOBJPDM.

Your members... prompts you for a simple or generic library name, simple or
generic file name, and simple or generic member name, as well as one or more
member types which can also be generic. It lists all matching members in all
matching files in all matching libraries. It is similar to WRKMBRPDM. Unlike PDM,
the filters you create are permanently remembered and displayed in this list for easy
re-use. We will have more to say about filters. To simulate STRPDM's option 12,
you can start with the pre-defined Library list filter, that when expanded lists all
libraries in your library list. With any filter, once it is expanded you can subsequently
expand a library to see all objects in the library, and expand files to see all members
in the file. When you expand your first filter, such as the pre-defined Library List
filter, you are prompted for your password and then connected to the remote
iSeries. Then, the results of resolving the filter are shown...
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To connect to the iSeries, simply press the plus sign “+” next to the iSeries Objects,
and a login dialog box will appear. You need to be connected to create the
necessary filters or to display the libraries in the library list.
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When you are connected to the remote iSeries, the icons for the connection and its
subsystems change to include a small green arrow, so as to indicate the connection
status. When the pre-defined library list filter is expanded, and the connection is
successful, you will see the libraries on your library list. For each library, you can
right-click and select from a number of useful actions. There is an action to create a
new source file within the selected library, to refresh the contents of the library if it is
expanded, to rename the library, copy the library or delete the library. These last
three actions remotely run the appropriate iSeries command and you will see it
logged in the Commands view. There are also actions to open a multiple-column
table view showing the contents of the library, similar again to PDM. There are two
levels of details to choose from for the table: Basic and Extra. Extra includes
additional columns of information, but will take a bit longer to present.

If you expand a library, you will see all the objects in that library...
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When a library is expanded in the Remote Systems tree view, all the objects within
that library are listed underneath the library.

For each object, you can right-click and select from a number of useful actions. The
exact list of actions will depend on the type of object you select, and whether you
selected one or multiple objects. For a source file, the popup menu has an action to
create a new member within the selected file, to refresh the contents of the file if it
is expanded, to rename the file, copy the file, move the file and delete the file.
These actions remotely run the appropriate iSeries command and you will see it
logged in the Commands view. For both data and source files, there are also
actions to open a multiple-column table view showing the contents of the file. You
can choose to list the members, similar to PDM, or list the fields. If you expand a
file, you will see all the members in that file...
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When a data or source file is expanded in the Remote Systems tree view, all the
members within that file are listed underneath the file.

For each member, you can right-click and select from a number of useful actions.
The exact list of actions will depend on whether the member is a data file or a
source, and whether you selected one or multiple members. For a source file, the
popup menu hasctions for editing, renaming, copying, moving, deleting and
compiling the source member. We will have more to say about the editing and
compiling actions in the next slides...



‘ IBM Software Group | WebSphere software

Add a library to your library list - ADDLIBLE

4 Remote System Enplorer — WebSphere Development Studio Client Advanced Edition for iserie I [=1)E3 |
Fie Edit Source Compie Navigate Search Project Run  window Help
=2 L& (B -®-[|F[|==-[|@ 6 | = m»|Ax 8
==l o ~ || i]welcome | 7 compLe.cLLE |7 crkern.rPGLE | #cacrmosrr x|
Row 2 Column & Replace
RmBEeSE =2 & Da=. 1 T B 3 B + i + 5
|| =2 mew Connection 00010 S DD 20001109 162354 QUSER REL—7«|
@2 B Local ooozo I=:
E-E TORASIRM ggg E ggg?lz(-
B || =k Torasorm 00050 Eros
=] = o 00060 e CFD3(03
00070 e CFD5 (05
00080 R 01
00030 =% TS SD 20000208 095431 SCHWEYER REL—
00100 1 ‘an Expe
~° 0 DSPATR(]
i i =a Inta o 4 15 Factor
H W soTo » BD 6 ‘Fact
o 0 FACL 65 2I 4 ZSCOME(GT
' ©penin New window 0 CHKMSGII
i 0 &REFPL
W 655 Refresh 0 REFL 12 F L
iy 0 FACZ €S 2I & 28
o Expand i} i1 ERRENSG(
Collapse 0 = 0 EREMSG(
— i1 Res
C T | RESULT ev 20 8 2SEDTEDE(
hange Culgnt Library. o 04 OLOR (R
1k Zerios e oC Ul Librany ko op 14 I & 33VALUES(
- il 15eried % SHINE: EQ St
;i ED COLOR(¥ ™
-0y IFS Fil I v
» B Rename
5D yankziz
=-Eh sRM 5 copy:
2 Move
Ll g o or yantzi sEEP | o o om w x
Remote Systems |
Move Ly
£ Properties | MoveELe
=" & MoveDown
Propert:
Name Show in Table
Number of chilc
Mumber of filkey__Properties
Parent filter FoE applicable
Parent fiter poal  Farr Filter Pool
Type iseries library list Filg
< | » | | Tasks |iSeries Ta... |iseries Co... |iSeries Lis... |iSeries Err... |Remote C... |Remate 5... | Outine
Add @ library to the library list For this connection

e RRRRRR_—_—HBB
il
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

You can modify your library list through the Remote System Explorer instead of
going through a 5250 session. Right click on your library list and select Add Library
List Entry... This will perform the ADDLIBLE command in the 5250 session.
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Here is where you will fill in the name of your library and specify it's relative position
in your library list.
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This dialog shows how you can do a CHGCURLIB command in the Remote System
Explorer. This dialog will allow you to change your current library. To get to this
dialog, simply right click your library list and select Change Current Library... (its
under Add Library List Entry...)
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Your program editing tasks are simplified with the LPEX editor. This is 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 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.




‘ IBM Software Group | WebSphere software

Editors

| € Remote System Explorer - WebSphere Development Studio Client Advanced Edition for iSeries i [= ]|
File Edt Source Covple Navigate Search Project Run Window Help

=3 8l -%-[[¢]|%-[[6 mmw|Ary
= v x|[ gwecome | Zcowpnecue | Zcrkenvreale . CEM.D5PR
’* Row 2 Colunn 5 Rey 1 1 Ny /g
H a = Bax 1 + 2 | 1
By [E QRPGLESRC.*file. pf-src || ooo1oo A=%%TS DD ani| |7 E L. n
@ [y BORDER.rpgle aoozog
-y BORDERL rpgle gggggg E}S-EIZ(M 8
) Ty CanceL e 000500 CFOE
| 0y CHANGE rpgle nnns00 CFO3(03)
0 00700 CFO5(05)
| By cw_ SoTo » hoogon R_RECO1
[ CM T AR AN wivTC__Sna0000208 095431 SCHWEYER  REL-VAR4
M # Remate Systems LPEX Editor 1 29'An Expensi|
OO0 Browse With DEPATR(HIY
oy o TR Y CopE Edtor 4 15 Factor 1 °

15'Factor 2'

@ ED1 gy Renames

B ERF BS 21 4 25COMP(GT .00

-y P CoRY Egég%;mws
i By HIC + Move 14 F

E M 3¢ Deiete B 21_6 25

- MEr

B M5 Verify
@ WAL Yerify (Prompt)

@ PRI cCompile »

E
1 ! q [\
<0 QR compile (Prompt)

,
By BRE o i | Folder yanzi 2569 | B v x

Remote Systems | Team
Add To Iseries Praject. .

[ Praperties WMake Avalable OFfine
Property e —
| Name Chicen,___ FTOPErties
I Number of children 0
Seurce INFOJQRPGLESRC
Status ok
:”h:yue £ils ~ || Tasks |iSeries Teh... |iSeries Co... |iSeries Listi... |Series Err... |Remote Co... |Remote Sy... |Outine

Gpen new wiew

il
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

For a source member, there are two options for editing:

1. Remote Systems LPEX Editor. This is the new editor, written all in Java, that is
built-in to the IDE. It is a re-write of the original CODE Editor, but as you will see
has a subset of the functionality in CODE at this point.

2. CODE Editor. This is the classic full-functioned CODE editor, which is offered as
an alternative until the Lpex editor catches up to the functionality of the CODE
editor. This launches the CODE Editor in a separate window.

We will cover the Remote Systems LPEX editor next in more detail...
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The Remote Systems LPEX editor is built-in, so it shows up in a pane within the
IDE. You can open multiple members for editing, and each will be shown in the
editor area with a tab that when selected brings that member to the foreground. You
can double click on a tab to expand that member's edit window to full size. When a
tab shows an asterisk in it, that indicates there are pending changes that should be
saved. For RPG (both Ill and 1V) you will notice there is color highlighting and
familiar F4 support to prompt for the current line. The prompter sits is a view that
doesn't overlap the editor. When done filling in the prompt, you can press one of
two buttons to replace the current line or insert a new line.
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Here we see the pop-up menu within the LPEX editor. You can find strings in one
or more files and you can filter files by type of line. You can also visually compare
files for differences. Keystroke recording facilities let you record sets of keystrokes,
which you can later replay or incorporate into your own macros.
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The Outline view helps you visualize the member you are editing by displaying all
the program objects and functions in a clear-cut view.
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The Remote Systems LPEX Editor opens, built right into the workbench, with rich
editing functions and is iSeries aware! It is a superset of SEU! The syntax checker
is ported down from SEU, the compilers embedded for verifying errors and the
reference manuals are built-in and F1 cursor sensitive. The Outline view will show
us the program hierarchy. There is explicit and rich iSeries support for verify,
compile, run and debug of RPG, COBOL, C, C++, CL and DDS from the Remote
Systems LPEX Editor.

Many of the editing features offered in the CODE Editor for RPG, COBOL, CL, and
DDS source, such as syntax checking, automatic uppercasing, program verification,
and so on, are now available in the Remote Systems LPEX Editor.

- ;
RPG and COBOL Tools
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The Content Assist tool offers not only auto-complete functionality, by giving you a
list of possible functions, objects or keywords to use, but also offers documentation
on each of these to help you decide.
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For a source member, there are two primary options for compiling:

1. Compile (prompt). This runs the selected compile command, and prompts you for
parameters.

2. Compile (No Prompt). The runs the selected compile command, without
prompting for the parameters.

IBM pre-supplies some compile commands specific for the member type, or you
can identify your own commands to use see and use, per member type.
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Development Studio Client offers both ease and flexibility by allowing you to

compile with a typical command or by letting you create and use your own compile
commands.
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When you select to prompt the compile command, the command prompt is
converted to a GUI and displayed.
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To create your own compile actions, select the Work With Commands menu item
from the cascading compile menu in the popup menu for a source member. Here,
use the Add or Duplicate buttons to create the commands you want. These may be
totally different commands, or the same commands but with different parameters.
When adding new commands, be sure to select the member type to scope it to. It
will only show up in the compile menu for members of this type. You can elect to
have these commands show up in the compile menus. If you choose not to, then
you must use Other... to select the command at compile time.
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Here you can edit the RPG compile command.

Insert wariable. .. I
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You can also browse for a command instead of typing it in yourself.
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If you want to work with something other than RPGLE member types, you can
create your own member type.
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Here is how you can create your own compile command. You select the object you
want to create a command for and then right-click. From the pop-up menu you
select Work with Compile Commands.
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The Remote Systems LPEX Editor gives you instant feedback for your code, at the
location where a potential problem may occur.
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Double clicking on an error will bring you directly to the place it occurred in the
code.
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Now you can have a ILE RPG reference at your finger tips. Simply press F1
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You can easily copy a member to edit or browse using the /COPY Member option.
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One of the most powerful and unique features of the Remote System Explorer is the
Program Verifier. Before you compile your code on an iSeries, you can make
certain that there are no errors by invoking the Program Verifier. The verifier checks
for semantic (compile) errors on your workstation so that you can guarantee a clean
compile on the iSeries. Think of the host cycles you'll save. It is especially handy
when you are writing code but you are disconnected from an iSeries. You can do
this because 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.




‘ IBM Software Group | WebSphere software

Configuring the Verify tool
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You can easily configure the verify tool with the parameters you want to use. Here
you see the Listing view parameters.
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Here is the Listing view from the Program Verifier.
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The Show fields option is available when the cursor is on an F-spec or COBOL
Copy-DDS statement.
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Here you see the results of the Show Fields option. This option opens a Window
that shows all the fields in the referenced file.
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Using the Preferences window for the LPEX Editor Parsers you can set
automatic syntax checking on for RPG, COBOL, DDS, CL. When automatic
syntax checking is on, the parser automatically checks the syntax while you
are editing.
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Through the Preferences window for LPEX Editor Parsers you can also set
automatic uppercasing on for languages that expect uppercase.
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Through the Preferences window for LPEX Editor Parsers you can also setup
intelligent tabbing between columns for column-sensitive languages.
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You can search for matching statements based on the cursor position!
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The format line is at the top of the editor window, just above the first statement. A
format line is used to help keep track of the columns in a particular specification
line. The content of the format line can vary to reflect the particular type of
specification being keyed such as F specs, C specs, D specs and so on.
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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 a prefix information and command area at the start of each line:

ispf
seu
xedit.

The editor recognizes prefix commands used by these editor profiles. Depending
on which profile you are using, you can enter SEU, XEDIT, or ISPF commands
when the prefix area is active.
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[y cyTUCS. 038700 C ALTORDER
0y DISTRIC e -
Oy oPCRRPC 039000 -
-y DOYRRG 039100 * If the user requested
0y INLrpgle 039200 C WHEN

P57 iSeries Source Prompter

Propert

| ¥alue

Line type: | Comment

4]

Tasks |Series Tab. . |iSeries Co.

| Outline |iSeries Err

|iSeries Listi.... |iSeries Fiel.

... |Series Ind... | iSeries Sou..
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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. By default, the indent option will split the screen
horizontally and show the indented view in the bottom pane.
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Indent View (continued)
dp Rernote System Explorer - WebSphere Development Studio Client Advanced Edition for iSeries ] 3
File Edt Source Compile Mavigate Search Project Run Window Help
|F-B2 &8s -%-||2]%-][[as|[mmeayd
= ) Remote Systems - x || |welcome |jWelcume |/test.mg\e ‘/pcml&rpg\e [/*ORDENTR X}
) Fow 389 Column 1 Replace 14 changes.
@ EPpHe = [ T U ST N VU DO S - S
N B ORDLIN.file 2| | 4| |
m [ PARTS. *file.|
= -y PRTORDERP I
-5 QCLsRC. ik
-E QCsRE Hile. x
B qposseeor | RS TEe Column 60 1 change Erowse
E -1 1 5 B 7
| | | uHEW *IH12 = *ON ]
s I } I } ﬁOVE Egﬁfmg St EARTHER
*
% E:EESJ | | | | HOVE *BLANES PARTDSC
i | | | | HOVE *ZEROS BARTOTY
DISTRIC | | | | EvaL Opt = =ZER
DPCHRPC | | | | UPDATE  ORDSFL
DasReS If th ted t
= user requested prompting ...
T Lrpgle || wEENW *IHO4 = *ON
| 'F LMD | | 1 | Exsw SltPart -
4 »
| | | OTHER
Remote Systems | Team
= If we havs valuss to procsss
Dlproperties |15 2 [0 x |1 1 | IF PARTHER < ®=ELANK AND PARTOTY » »
Propert [ value -
« I L
4| | v |Tasks jiSeries Tab... |iSeries Co... |Qutline (iSeties Err... | iSsries Listi... |Series Fiel... [\Series Ind... JiSeries Sou..

i
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Here you see the results of the indent option. The source is now showing
indentation.
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Getting More Editor Space

Double-click on any Workbench view or Editor tab to maximize the
view or Editor window

= Views can be dragged around and stacked into tabbed notebooks

= Views can be dragged to the left hand side of the Workbench as
Fast views

— Single click on the Fast view icon to open the view
— Click anywhere else to close the view

= Oh —oh, what have | done?
— Window -> Reset Perspective

1 R Fid vl
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You can easily double click on a view or editor tab to maximize the view or Editor
window. If you double-click again you will return the view or Editor window to its
original size. You can easily rearrange views by selecting hem and dragging them
to another location in the workbench. If you are going to use a view frequently but
don’t ant to see it all the time in the workbench you can make it a Fast view. You
select the view, right click and select ast view. The view will then appear in the left
hand frame of the Workbench as a Fast view icon.

To reset your workbench window to its original layout, you can select Window ->
Reset perspective.
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Fast View

=
Ele Edit Source Comple Mavigate Search Broject Run MWindow Help
=3 a8l -%-|s)n-les/amr|aiid
= | [P X}/sncusm
’E Row 27 Column 3 Replace
B FFilenane++IPEASFRlen+LKlen+AIDevice+ . Keyword:
|| oot000 * 03 - FiExit 1
T 001100 = 04 — Fé=Prompt i
Remote ®|| 001200 % 06 - Fb=Acospt order
. @| o0o1300 % 12 - Fl2-Cancel
Systems View 001400 * 40 - SFIDSP
m 001500 * 41 - SFLDSPCTL
i | TEVA * 44 - SFICIR
* 3. 001700 * 79 — OVERLAY on FEEV record format to control clearing display
o01800 * 80 - Customer record not found
22| 001900 * 81 - Part record not found
002000 * 82 - Stock record not found
- 002100 % 83 - Invalid gquantity
002200 % 84 - Both part end quentity must be specified
002300 * 99 - General I/0 errors
. . 002400 = IR - Deactivate program and return to caller
Outline View 002500 N
002600
002700 M FORDENTD CF E WORKSTH SFILE(CRDSFL:Sf1Rrn)
a0zeono FITEM IF K DISK
002900 FDSTRCT TF b ¥ DISKE
003000 FCSTHR L A 5 4 K DISKE COMHIT(Cntidctive)
003100 FSTOCK F E K DISK COMMIT(Cmtactive)
003200 FORDERS QO E ¥ DISKE COMHT] -
003300 FORDLIN 0 AE K DISKE COMMT] T|p:
003400 * . . . .
— 2 MiEACHIC Tvalu=s *Use the outline view (in fast view
I mode) to easily navigate in the
editor while keeping the editor

maximized!
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Here you see ane example of the Remote Systems view and the Outline view as
Fast views in the workbench left hand frame.
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Split Screen Editing

&b Remote System Explorer - WebSphere Development Studio Client for iSeries e —1a] x|
File Edit Source Compile Nawigate Search Project Run  Window Help
La B -%-[|s]|%-[les|amwr|Af ]
Column 1 Replace
. .CLONO1Factorl+++++++0pcode(E) +Factor 2+++++++Resul t++++++++Llen++D+HiloEqg. .
- El
CSR *INZSR BEGSR
c *ENTRYV PLIST
Cc PARM CustInfa
.
3 CLEAR Custlnf
== 022500 CSR ENDSR N . -
= To split the editor pane, select one of C
[ the editor tabs and drag it to the top,
A orome. X | bottom, left or right of the other editor
Row 27 Column 3 Replace
FFilename++IPEASFRlen+ LKlen+ATIDewvi pane,
002400 * LR — Deactivate program and T =]
002500 = =4
B350 Y lit horizontal and verticall
an2700 FORDENTD = E WORE!
i T G B ou can split horizontal and vertical!
opz2900 FDSTRCT urF E K DISK
oo3000 FCSTHR UF 4 E K DISK COMHIT{CmtActive)
on3ion FSTOCK uF E K DISK COMMIT{CmtActive)
an3200 FORDERS 0O AE K DISK COMHMIT(CmtActive)
an3300 FORDLIN O AE K DISK COMHMIT(Cmtidctive) ;I
|‘:,§ ISeries Error List - <TORASOTM >wFLABXX|QRPGLESRC(ORDENTR) b ow X |
| Tasks | iSeries Table view |iSeries Commands Log | i5eries Ervar List | |
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You can easily split the Editor window to see two files at the same time. You can
also do this by dragging views or using an Editor menu option.
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LPEX Editor Actions

Local
syntax
checker

/ L}\ Syntax Check Selection
Cut

Copy
Paste

Selection
actions

Find selection
Select line

Select character

Select rectangle
Deselect

Copy selected text

@verlay with selected text
Move selected bext

Delete selected bext Incl ude
H Filtet selection
CIlpboa rd Filker view + ! /excl ude

Exclude selection
e

actions actions

Save

add [ Remaove Breakpoint

] r .i I—
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

Here you can see how easy it is to select actions against your source. Right-click
and you see this pop-up with a rich set of actions.
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LPEX vs. CODE editor

= LPEX iSeries Support
— Color highlighting for RPG, COBOL, CL and DDS
— Maintenance of 12-byte line number and datestamp
— F4 Prompting
— SEU prefix area commands (eg. |, I, D, DD)
— RPG/DDS ruler
— F1 context sensitive help
— Miscellaneous CODE tools and extensions
= What is yet to come
— REXX macros (Java macros are supported)

— Navigator

. Fid bl
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The LPEX editor in Development Studio Client is a Java rewrite of the classic
CODE editor that is written in C++. The CODE editor has 10 years of evolution
behind it, and not all of its functionality is available in LPEX today. However, the
LPEX editor still does have a rich base of function, as shown here. In addition to the
base editor function, there is additional support for each programming language
supported by the editor.

The language-specific functionality currently available in LPEX is listed here.
However, there is still a number of functions in the CODE editor that are yet to
come in LPEX. These too are listed here. Many of these will come in the next
release.
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Remote System Explorer

Debugging E

»
. Fid bl
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With the integrated iSeries debugger you can debug your program running on the
iSeries host from a graphical user interface on your workstation. You can also set
breakpoints before running the debugger, by inserting breakpoints directly in your
source while editing. The integrated iSeries debugger client user interface also
enables you to control program execution. For example, you can run your program,
set line, watch, and service entry point breakpoints, step through program
instructions, examine variables, and examine the call stack. You can also debug
multiple applications, which may be written in different languages, from a single
debugger window. Each session you debug is listed separately in the Debug view.
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Debugging — Job environments

& Rem scplorer - WebSphere Development Studio Client Advanced Edition for iSeries,

Fie omplle Mavigate Search Project Run Shot windowr Help.

= - I3 -%-[18 [ [ = [I= - || 5mm 5

= = b = ~ x |[ 21 welcome P eavroLL

= e

i1 023800 c
023300 c

@ 024000 ]

= 0z =

Three job environments to choose from:
eSubmit to Batch

*Run in Interactive (need 5250)

*Run in the RSE job

ooo

Tasks | iSeries Table Wiew | iSeries

] r .i I—
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You can run and debug programs from the Remote Systems view or the iSeries
Table view in three ways:

* In the Remote System Explorer communications server job
* Ina batch job
* Inan interactive job

Using the first option lets you run the program in the same job as the
communications server. With batch and interactive jobs, you cannot monitor the
status as easily, however, you do not tie up your communications server and
you are notified when the program command ends. Batch jobs work as you
would expect and do not require any initial setup.
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Debugging with the integrated Debugger

b Debug - WebSphere Development Studio Client Advanced Edition for iSeries

File Edit Mavigate Search Project Profile Run  Snap Shot Window Help

S CEE— M[AAA[2 6 [mm»[a

2] A o % || =22 variables

—] Mo interactive job associated with this connection. Associate an interactive o ‘ o ‘ £ ‘ o -

R job with this connection ko continue. 9 %LOCALYARS = FOR RF
i <<Details

@

[ [Aremsmsttorun aninteractive command or prooram was recefvedfor the RSE =

connection korasti7m, but no interactive job is currently associated with this
connection. To associate an interactive job with this conmection:
1. Start the iSeries communications daemon iF it is not already running.
Select the pull down menu from the Remote Systems view and select iSeries ->
Start Daemon
2. Open a 5250 emulator,
. Run the €L command STRRSESYR NAME(torasti7m)
4. This will sssociate the interactive job with this connection, causing this |

| Debug [servers

variables |Breskpoints | Express

Swekome | Zrpavroll [$spamoucreele X |
Row 1 Colunn 1 Replace Browse z 5 3 5
= For interactive job running from RSE
eNeed to start emulator Fon workatation peoooseing.
*Run STRRSESVR o
sThen start/debug the program —
i ¥+ KD - Bobuen to application sslection
12 F* KE - Return to employee selection
13 F* KF - Return to project selection
14 F» KG - Return to reason code selection

= Console [Process: 952833/WEISS/WEISS Program: PAYROLLG]
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Interactive programs require a 5250 emulator, so you need to first run a
STRRSESVR <connectionName> command to associate the emulator with a
particular connection in the Remote System Explorer communications server.
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Debug perspective
. ‘Shacis (bead Achvanced § dition bor | ores 101X
G-%- 0| |®» 4 %- AAA 26 DN » A
2
o
$+]
=
W Cormole [Froom: PEIEIYWETSSOMOEOD Py e FAYROLLG] . ®
Debug perspective 3
«Call stack view
) eProgram source view F
Lo e oy «Several debug view to choose from
:m .
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The Debug perspective contains the tools and views to debug a program. It opens
when you run a program to debug. Here you see the call stack and source view.

There are several other views you can choose. For example, variables, breakpoints,
expressions.
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Setting breakpoints

< Debug - WebSphere Development Studio Client Advanced Edition for iSeries

File Edit te  Search  Project  Profile  Runm  Snap Shot  windew  Help

=353 & [ - [I% - % - [| & ]| [l I = || ==

ES | [ %% cebua B [=] | = =

= =185 State: <stopped> Connection: Series (Fws+ torolab. ibm. com: 44596)
Thread:1 (stopped)

=1 PAYROLLE : PAYROLLG : PAYROLLG

@ _QRMP_PEP_PAYROLLG : PAYROLLG : PAYROLLG

g QCMDERC : QCMDEXC @ QTMDERT

executeCommand : QRSEMAIN : RSEMAIN
main : QRSEMATIM : RSEMATR

_C_pep : QRSEMAIN : RSEMAIN

QUICMD @ QUICMD ; QUICMD

QUIMGFLYW 1 QUIMGFLYW : QUIMGFLY
QUIMMNDRY : QUIMNDRY : QUIMMDRY
QUICMENU @ QUICMENU : QUICMENU
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Row 62 Column & Replace Bro
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' 19 = HMaIN SUBROUTINE
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S1 c BEGIN ]
EE = HOWE o
N 53 c HOVE *BLANKS
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e = HOVE *BLANKS
S o
B Cx Write the SELECT formst to displas
S5 Cx branch to END TaG: ELSE edit SELEC
2o S
£1 c SELTaG Tas
= - EXFMT SELECT
Edit |
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Breakpoint. ..

o 7 b | Setting:
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n
8
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7
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You can only set breakpoints at executable lines. All executables lines are

displayed in blue.
You can also monitor variables in the Monitors view.
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Display Variable Content

& Debug - WebSphere Development Studio Client Advanced Edition for iS

File Edit Mavigate Search Project Profle Run Snap Shot  Window  Help
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QEMDERC : QEMDERS : QCMDEXC
executeCommand ;: QRSEMAIN : RSEMAIN
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QCMD : QCHD : QCMD
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Fow 53 Column 65 Exowse
- 1 + 4 - s + ¢ .8 7 - a -
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la 62 c EXFNT SELECT Honitor Storage
e = B e i
54 c . . . . e ..
Selecting variable to display their content o
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To monitor a variable you use the Monitor Expression menu option.
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Display Variable Content (continued)

o Deebuy - WebSphere Developsent Studio Chent Advanced Edilion for iSeries

Fin Edt Mwdgate Search Projert Frofle fum SnapShot Window Help
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Row 52 Column 5 Replace )
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The Monitors view shows the variable content.
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Stepping through the program

[ 2 & 2ate: <ubopgemd> Convetion
= ooped)

- i By Theesd:1 0
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eRun
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Dty Servens || Farisbies | Bresbcints | Expressions Regeters Stonage | e
Wekome | 57 "PAYROLL
| Fow &7 Colum
i 1 i L) 9 n
SR 2l
- .
5 C
i i
6 oy
| & ¢
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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 can also use the Run option from
the menu toolbar to step through the program.
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Stopping at a Breakpoint

@ Debug - WebSphere Development Studio Client Advanced Edil

n for iSeries
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The program starts running and stops when at the first breakpoint.




‘ IBM Software Group | WebSphere software

Stopping the program at the cursor
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e ; QRSEMAIN - RSEMAIN

_C_pap ¢ QREIMAIN : RSIMAIN
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You can also run the program to stop at a selected line in the source.
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Program output to emulation window

When reading from display file make sure to switch to emulation window

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

When you run an interactive program, the program waits for input at the 5250
emulation session.




‘ IBM Software Group | WebSphere software

Editing variable data
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When the value of a variable changes, it will be highlighted in red. You can change

the value of a variable while debugging by double clicking on the value in the
Monitors view.
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Conflgure the Debugger
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You can start the Debugger in several ways: direct from the Remote Systems view,
or from the Launch Configuration dialog. Starting direct from the preview doesn’t
allow you to specify parameters to be passed to the program, the Launch
Configuration dialog allows you to modify how the program is invoked including to

specify parameters.
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Debugging in V5R2

= In V5R2 you can set Service entry breakpoints

— You know the program you want to debug but the program gets started
in a server environment

— You know the userid the program will be running under
— You don’t know the job name where the program will be running

= To set a service entry breakpoint
— Debug the program
— ldentify the line you want to set the breakpoint at
— Specify to add a Service entry breakpoint

- 3 Fid r |
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You use service entry points when you wish to debug an application that makes use of the Toolbox
or multiple jobs. Examples of cases where you would want to use a service entry point include:

*Applications that are invoked by a Toolbox program call. In this case, you would set a service entry
point in the application that will be called by the Java application. When the application is called and
the code where the service entry point is set is about to execute, the debugger can take control of the
application and stop at that line. With this technique, you can put the program invoked by the Toolbox
under debug when you do not know which job it will be running in.

*Programs that are spawned by other programs. In this case, you would set a service entry point in
the application that will be spawned. When the program is spawned and the line where the service
entry point is set is about to execute, operation will be suspended and the debugger will be able to
gain control of the program and stop at that line. When a service entry point is set, it is triggered
when the application not currently under debug is called.

To set a service entry point, open the source of the application in the Debugger editor. Right-click in
the editor or in the editor prefix area directly to the left of the line where you want to add the service
entry point and select Add Service Entry Point from the pop-up menu. This will invoke the Add
Service Entry Point dialog box, which displays the program, module, source file, and line number of
the service entry point that will be created. In this dialog box, specify the user profile for which the
service entry point will be activated. By default, the user profile is set to “CURRENT (the user profile
for the current debug session).

Note: Whenever the program gets invoked with the specified userid regardless in which job it
is running the program will be stopped at the line with the Service Entry breakpoint and the
integrated debugger on your workstation will get active.
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Debugging in V5R2 (continued)

= Great for:
— Any batch program you want to debug

— WebFaced applicatons

— Web applications

il
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You can debug all sorts of applications such as any batch program, a WebFaced
application or a Web application.
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Remote System Explorer

Actions and user
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You can run predefined actions or you can create your own actions to run against
iSeries libraries, objects, jobs, and members. They can also be defined for folders
and files in any remote UNIX, Windows, Linux, Local, or IFS system.
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Pre-defined right-click actions

= Common actions

— Rename, Delete, Copy, Move, Properties

— Rename checks for name uniqueness as you type
= Library actions

— Create Source Physical File

— Show in table (Basic or Extra)
= Program actions

— Run (normal, batch, interactive)

— Debug
— Update

= B »
| il
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So far you have seen a number of the pop-up menu actions. Here you see a list of
many of those pre-defined actions for remote libraries and objects. You simply
select an object, right-click and choose from a list of actions that you want to run.
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Pre-defined right-click actions (continued)

= Module actions
— Create Program, Service Program
— Update Program, Service Program
= Data and Source Physical File actions
— Show in table (Members or Fields)
= Display and Printer File actions
— Show in Table (fields)
= Member actions
— Open with -> LPEX Editor, CODE Editor, CODE Designer
— Compile (with and without prompt)
— Can specify what compile command to execute per member type
— Compilers errors displayed in iSeries Error List view
— Double click on error to position editor at offending line
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Here you see the pop-up menu actions for remote device files and members.
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Pre-defined right-click actions (continued)

= Job actions
— End (Immediate or Controlled)
— Hold
— Release
— Display Job Log
— Properties

il
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Here you see the predefined pop-up menu actions forjobs (when using the iSeries
Jobs subsystem).
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RSE: User Actions

= User-Defined Actions (like PDM!)
— Right-click on iSeries Objects

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

— Work With Actions
— Create, delete or change user-defined actions
— Scope them by File Type

= Tip: you can import CPO Actions!

n R Fid vl
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While IBM supplies a number of useful actions for remote iSeries objects, it is not
possible to supply them all. Like PDM, you can easily define your own actions. To
create your own actions, use the Work With actions in the popup menu for iSeries
Objects. These user-defined actions will appear in the popup menus for remote
resources. To avoid seeing all actions in all popup menus, you scope each action to
a one or more object or member types. You first define named collections of object
or member types, then you create your actions and scope them to one of these
named collections of types. You actions will then only appear for object or members
that match one of the types in the collection. If you are a CODE user, you can use
File->Import to import existing actions from CODE Project Organizer.
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File Types for User Actions
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To define named collections of types for action scoping, use the Work With -> File
Types popup menu action for the iSeries Objects subsystem. Select New... to
define a new collection: give the collection a name and type in one or more simple
or generic types. There are two types of named collections: one for objects and one
for members. Once you have defined a type, it shows up in the dialog, and can be
edited by simply selecting it on the left, and changig the information on the right.
There are many pre-defined types supplied by IBM
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You can scope one or more file types to the resource types that apply to the action.
For example, a command to start SDA would be scoped to members of type DSPF.
The action is only shown for remote objects which is one of the specified types.
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Define User Action

User Actions
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Once you have defined a type to scope your action by, use Work With -> User
Actions to define an object or member action. Object actions only appear in the
popup menus for libraries or objects. Member actions only appear in the popup
menus for members. When you define the action, you initially specify a label to
show in the popup menu and a non-interactive iSeries command to run when that
action is selected. This command can use substitution variables that are identical to
those in PDM. After defining the command, select it in the list and select one or
more types to scope it by.
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Use your action you just created!
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Once your action is defined, you can use it. Right click on an object matching one of
the types you specified, and expand the User Actions menu in the pop-up. Your
action appears in the menu. Select it. If you chose to prompt the command, you will
see the GUI prompt for the command. When the command has finished running, it
results are logged in the Commands view.
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Remote System Explorer

iSeries Table view é
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The iSeries Table view is more 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.
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iSeries Table View example
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For libraries and files we can use a pop-up menu action to open table views to see
the contents of the library or file. Here we see what those views look like. In all
these tables, the columns are attributes for the object or member in each row. The
table can be sorted by an attribute by simply clicking on the column heading. The
first two tables are listing library contents, first in Basic mode and then in Extra
mode. The third table is listing members in a database file, and the fourth table is
listing fields in a device file or record format.
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iSeries Table View example (continued)
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Here is the result of selecting a library and requesting to show its contents in a table
view.
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Remote Systems Table View
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Table view lists
contents of
selected filter or

folder
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You can perform actions against these items such as editing and compiling. The

iSeries Table view takes the selected object in the Remote Systems view as input,
and displays the contents in the table. For source physical files, this step displays

the members inside, their names, types, attributes, text descriptions, and status.
You can click any of the column titles to sort by that attribute, for example, click

Size to sort the items by size, which sorts them from smallest to largest. Click the

same attribute again to reverse the order that the items are sorted, for example,
click Size again to sort from largest to smallest.
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Remote System Explorer

Filter and Filter

ools
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IBM supplies predefined filters, but it won’t be long before you want to create your
own filter to subset the list for performance and productivity reasons. When you
have many filters you will want to group them into filter pools.
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You can easily create your own object filter to subset files for quick access.
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Expand a subsystem to see “filters”

Like WRKXXXPDM generic name filters but
Are named and saved
= There are some predefined
Such as Library List to see *LIBL libraries in iSeries Objects
Such as popular commands in iSeries Commands
= To create your own, right click on subsystem object
Or select “Your XXXX...”
Each filter can contain multiple filter strings
So you can list all libraries that start with A and B
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The Library List filter IBM supplies is useful, but it won't be long before you want to
create your own filter to subset the list for performance and productivity reasons.
Filters in RSE are like WRKXXXPDM commands in that you specify simple or
generic names, and object or member type criteria, to generate a subset list. Unlike
PDM however, the filters in RSE are saved between sessions, so you need only
specify the filtering criteria once. All filters in RSE are named collections of filter
strings. It is the filter strings themselves that hold the filtering criteria. By allowing
multiple filter strings for each filter, you can complete flexibility in what objects are
shown when that filter is expanded. For example, sometimes you cannot use a
single generic name to capture all the objects or members for a particular task.
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RSE filters

= Library filters
— Specify simple, generic or special library names

— Library name can be simple, generic or special
= Object filters

— Specify simple / generic object names, lib-qualified
— Library name can be simple, generic or special
— Object name can be simple or generic

— Specify simple / generic object types and attributes

— Can specify one or more type:attribute pairs (OR operation)
= Member filters

— Specify simple / generic member names, lib / file-qualified
— Specify simple / generic member types
— Can specify one or more member types (OR operation)

] r .i I—
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There are three types of filters you can create in the iSeries Objects subsystem.
1. Library filters. These list libraries when expanded.

2. Object filters. These list objects when expanded.

3. Member filters. These list members when expanded.

We will see an example of creating each of these. If you are an existing CODE
user, you can use File->Import to import filters from CODE Project Organizer.
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Library Filters
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iSeries prompting library filter: YWork. with libraries... | 1

=)

Here we use the Your libraries... prompt to
create a library filter. This prompt creates a
filter, and then immediately expands it for you.
Alternatively, you can also right click on the
iISeries Objects subsystem and use a popup
menu action to create a new library filter. To
create a library filter, type in a name to give
the filter. This is what will appear in the tree
under iSeries Objects.

Press Add... once or more to add library filter
strings. Each is a simple or generic library
name.
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When a library filter is created, it shows up in the list of existing filters for iSeries
Objects. You can edit the filter by right clicking on it and selecting the Change...
action from its popup menu. When a library filter is expanded, all libraries matching
one or more of the filter's filter strings are listed underneath the filter. Note that
these libraries can subsequently be expanded, just as they can for the Library List
filter.
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Object Filters
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Here you use the Your Obijects... prompt to create a library filter. This prompt
creates a filter, and then immediately expands it for you. Alternatively, you can also
right click on the iSeries Objects subsystem and use a popup menu action to create
a new obiject filter. To create an object filter, type in a name to give the filter. This is
what will appear in the tree under iSeries Objects. Press Add... once or more to add
object filter strings. Each object filter string identifies objects to list. The library and
object name can be simple or generic. To further subset the list to only objects of
particular types or attributes, press Add... from the filter string wizard...
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Filtering objects by type + attribute
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The Add button in the Object Filter String wizard allows you to specify one or more
object type and object attribute pairs. The object type can be any valid iSeries
object type. The object attribute can be * to match on all objects of that type, or a
simple or generic attribute to restrict to only objects of that type that match the
attribute. You can add as many object type and attribute pairs as you need to refine
your list. All objects that match on any of these type and attribute pairs will be listed,
when the filter is expanded.
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When an object filter is created, it shows up in the list of existing filters for iSeries
Objects. You can edit the filter by right clicking on it and selecting the Change...
action from its popup menu. When an obiject filter is expanded, all objects matching
one or more of the filter's filter strings are listed underneath the filter. Note that
these objects can subsequently be expanded, if they are files, just as they can from
the Library List filter.




‘ IBM Software Group | WebSphere software

Member Filters

4 Remote System Explorer - WebSphere Development Studio Client Advanced Edition for iSeries
File Edit Source Compile Mavigate Search Project Aun ‘Window Help

55 - Nallss-x-||¢||lx-[lo6|mmw|a i >

5|2 ~ x || #/ORDENTRRFGLE X |
@ : =
B Local : i
Eed =4, st 0 Member Filter Wﬁl
&] E-§ Geries Objscts EE Create a new iSeries member filter g>
o 24 \whork with braries.. = .
B nbers.. OF Lbray: [ =i Browse
ﬁ User libraries Expand o Fie I i S| Llll
I APG members H « 1B = P
g Wholesale filss o I— —
B C — emigflupe. [* =14 Browse -
:% fotcr Lo Specify simple, bore Twe$ g |
4 IFS Fiks special or generic Fegl souce mene: Fossment=s | MoTE types
- yantzi2 . - -
=B loco library name Specify simple k (next pagt?)
4 . Qe ol ke
: : k| or generic OUOSET Oy Udta Or
| Specify simple or p-——] memger name N
Remle Systems | Team e . SeHFee-fpFS
jae .
] Propaties generic file name — Optlonally_'I
Property | Value . - subset by
Nemperotatizn [0 o | member type | =1 PILDLI F‘_i
Humber offiter strings | 1 ) _{Messeges| = Ucisic | ShowLog
4 |pa"="' e hoociechle | _>|_| Tasks iSeries Table View | Series Commands Log | S eries Field T able iew

{Series prompling member filter: \Work with members \ \ |

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

Here you use the Your Members... prompt to create a member filter. This prompt
creates a filter, and then immediately expands it for you. Alternatively, you can also
right click on the iSeries Objects subsystem and use a popup menu action to create
a new member filter.

To create a member filter, type in a name to give the filter. This is what will appear
in the tree under iSeries Objects. Press Add... once or more to add member filter
strings. Each member filter string identifies members to list. The library, file and
member name can be simple or generic. To further subset the list to only members
of particular types press Add... from the filter string wizard...
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The Add button in the Member Filter String wizard allows you to specify one or
more member types. Each member type can be a simple member type, or a generic
member type as in RPG*. You can add as many member types as you need to
refine your list. All members that match on any of these type will be listed, when the
filter is expanded.
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When a member filter is created, it shows up in the list of existing filters for iSeries
Objects. You can edit the filter by right clicking on it and selecting the Change...
action from its popup menu. When a member filter is expanded, all members
matching one or more of the filter's filter strings are listed underneath the filter.
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There is an advanced feature in the RSE for partitioning filters into named
collections, called filter pools. To enable this, you must select the "Show Filter
Pools" preference. Actually, all filters are contained in a filter pool. By default, they
all go into one IBM supplied filter pool, named Default Filter Pool. By turning on the
Show Filter Pools preference, you will see these filter pools when you expand a
subsystem. When you expand a filter pool, you will then see the filters. Filter pools
can be used to effectively group filters by task, or project, or release, or developer,
or whatever you like.
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Subsystems within each connection do not actually contain filter pools per se. They
contain references to filter pools. Every connection you create is supplied with a
single reference to the default filter pool. You can easily add references to other
filter pools for any connection.

When filters are added, changed or deleted within a filter pool, these changes are
reflected in all connections that reference the filter pool. Or more accurately, these
changes are reflected in the subsystem that references the filter pool within all
connections. It is important to know that each connection has a unique subsystem
instance.

The diagram shows two connections and three filter pools. The first connection
contains only the IBM supplied reference to the default filter pool. The second
connection also contains a reference to another filter pool. Filters in Filter Pool 2
only appear for Connection 2 in this example.
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There are good reasons to store filter pool references, versus actual filter pools,
within each connection. Consider creating a connection, then adding a number
of filters to it:

If you delete the connection, would you expect the filters to be deleted too?

If you create a second connection, would you expect to be able to see the filters
from the first connection?

If you do see the filters in two connections, if you change a filter in one connection,
do you expect it to be changed in the other connection?

By using filter pools and filter pool references, we get the most flexibility:

1. You can share filters across connections by referencing the same pool in
multiple connections.

2. You can have filters unique to a connection by having a unique filter pool only
referenced by that connection.

3. You can choose to reference multiple filter pools in one connection, so some
filters can be shared between connections while others are unique to a
connection. This is most powerful when used with team support that we describe
later.

In all cases, there is only a single copy of each filter, and when changed all
connections referencing its parent filter pool see that change.

Filters are never deleted implicitly, for example when a connection is deleted. You
must explicitly delete the filter, or its filter pool.
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Here we see how to turn on the Show Filter Pools preference. Once enabled, when
a subsystem is expanded you see not the filters, but first the filter pools referenced
by this subsystem in this connection. When a filter pool is expanded, then you see

the filters within that filter pool.
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To create a new filter pool, right click on the subsystem, then select New -> Filter
Pool...

All you need to specify for your new filter pool is a unique name. This is what you
see when the subsystem is expanded. Never mind the Profile prompt for now, we
will explain that later. It is defaulted so you need not think about it. When Finish is
pressed, the filter pool is created, AND a reference to it is added to this subsystem
in this connection. No other connection has a reference to this new filter pool yet!
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To enable another connection to see the filters we will add to this new filter pool,
you must explicitly add a reference to this filter pool in that other connection. Right
click on the iSeries Objects subsystem for the other connection, and select the New
-> Filter Pool Reference menu. Select the filter pool, within the profile it was created
in (by default it will be the profile with your workstation's hostname). Once a
reference is added, this pool will now show up under the subsystem for this other
connection too. Now let's add some filters to this new filter pool...



‘ IBM Software Group | WebSphere software

Filter Pool References

All references to a filter pool,
within subsystems, are updated
to reflect any changes to that
filter pool:

New Connection.

»new filters
»deleted filters

My Libraries .

My Otjocts »renamed filters

TP My Hembers »reordered filters
-Tbe My Poal

& My Libraries
&P My Objects
T My Members

A : ol
e ‘;g 'ie"“f”hmm”ds X Library Fiter.. B 42 Contents of COULTHAR b
g Y [t D FEEER e I gk iSeries Commands
fles t
=8 ‘;45; Other iSeries 5 Refresh N pember Fier.., % :igr.:liuhs
= s Olbjects
o [ — S Hy Other iSeries
" oo =g Beries bjscts
- Copy H Default Fiter Pool
i5eries Jobs + Move \ - -
JFS Files o Remoye Reference ok Gotes Commangs
# Delete iy iSeries Jobs
By IF5 Flles
£t Move Up
¥ Move Down
Properties 3

References to filter

pools can be removed

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

To populate a filter pool with filters, right click on it and select New->XXX Filter...,
choosing the type of filter you want to create. The New Filter wizard you get is the
same as we already described for the Your Libraries, Your Objects and Your
Members prompts. Those are simply shortcuts to these menu items. As you create
filters in the filter pool, they appear in the Remote Systems view underneath each
reference to this filter pool.
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You can do much with filters by using the right click popup menu. For example, you
can edit, rename, copy, move, delete and reorder filters. All these actions affect the
parent filter pool for the selected filters, and all references to that filter pool will be
updated automatically to reflect the changes.
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You can use profiles to share connections, filter pools, user defined actions and
compile commands for team application development.
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We see that with the RSE you will be creating connections, filter pools,
user defined actions and compile commands. In a team environment, we
might wish to share some or all of this information to save the effort of
each team member having to redundantly create them. This is especially
for team members working on a shared task, such as mainenance of an
application. The RSE leverages the Eclipse team support to enable this.

The first order of business for effectively enable team support is to allow
delineation between "team" information and "private" information per
developer. The RSE enables this by using profiles. Every bit of
information you create in the RSE is owned by a specific profile, and each
developer decides which profiles they wish to see the information of. Team
sharing is done using the Eclipse team support, which uses a central
repository, and a "synchronize" action to synchronize individual
developer's information with the repository.
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The RSE uses a single Eclipse project to hold all of the data created within
it by a user. The project is named RemoteSystemsConnections. It is
visible in Eclipse-supplied Navigator view. This project inherits the team
support that all Eclipse projects have, which includes the ability to be
associated with a central repository (Team->Properties) and to
synchronized with that repository (Team->Synchronize with Stream).
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Here we see how a central repository relates to each developer's IDE, with
respect to the RSE information the team will share. You should notice that
every developer actually has all the information for every profile within the

team, when team support is used. We will see why this is and how it is

handled...
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Because a team-synchronize action copies all the contents of the project
from the central repository to the target developer's IDE (and vice versa),
after such an action the developer will have all the profiles for all his team
members in his/her IDE. This could be overwhelming to see connections
and filter pools and user actions and compile commands for the whole
team. So, by default the RSE only shows a subset of these. It shows only
the information for those profiles which are "active", which by default is the
"team" profile and the unique profile for that developer. Should there be a
desire to see information from other profiles, this is easily enabled by
making those profiles active too. We will see how to do this...
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The pulldown menu from the title bar of the Remote Systems view
contains all the profile menu actions. From here, you can choose which
profiles are active, and you can create, rename, copy and delete profiles.A
very important preference setting in this menu is "Qualify Connection
Names". When toggled on, this changes the Remote Systems view to
show each connection prefixed by the profile it comes from. This can be
handy when working with both shared and private connections.



‘ IBM Software Group | WebSphere software

Profiles and Teams

Team Renosito Developer1 IDE
RSE project e Mt
5] > Team profile , .
— oam prot = Developer! profie [ Active profiles for
=] filter pools iter ;(c);): . Developer 1
\: ] ~user actions 7 syneh e |
- Developer1 »Developer2 profile
profile
~connections
~filter pools
-user actions ne"en’nerz ||IE
> Developer2 RSE project
profile
~connections
~filter pools
. i ~connections - "
sseraclors Active profiles for

~filter pools

Developer 2

RPG and COBOL Tools | IBM Toronto Laboratory

© 2003 IBM Corporation

Here we see how active profiles keep team members from being flooded
with the information from all other team members. While each workstation
has all the connections, filter pools, user actions and compile commands
for all team members, by default each developer only sees their own and
those that were created in the team profile and hence intended to be seen
and shared by all.



‘ IBM Software Group | WebSphere software

Why Profiles?

= Team-shared connections and filter pools
= Developer-unique connections and filter pools
= Team-shared and developer-unique

= Roaming developer

m R i vl
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

There are many good reasons for the use of profiles within the Remote System
Explorer:

Team-shared connections and filter pools

*So everyone on the team sees common connections for the common library list,
environment settings and filter pools

*For common development work, for example, define profiles such as “team”,

” 13 LE 11

“fix team”, “project1 team”, “release 17, “emergency fix”, and so on
Developer-unique connections and filter pools

*So developers can have connections with unique library list, environment settings
and filter pools

*For developer unique work through their unique profiles
*Each such private profile is only made active by one developer
Team-shared and developer-unique

*Each developer sees connections and filter pools from both shared and private
profiles: whatever is “active”

Roaming developer

*On PC1: Developer synchronizes with team repository
*Sends all connections, filter pools, actions to repository

*On PC2: Developer synchronizes RSE with team repository
*Gets all connections, filter pools, actions from repository
*Makes his profile “active”
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We see now why both the connection and the filter pool wizards contain a
dropdown for selecting the target profile. These both default to the first
non-team active profile. When you create connections and filter pools you
must specify the active profile to contain the new connection or profile.
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Here we seen how we can use the copy and move actions to move
information between profiles.
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This is an architecture chart showing the underlying model of all the
information that the RSE maintains. For those with an architectural bent,
this may help you to visualize all the pieces we have been talking about.
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You can use the Remote Commands view to run and interact with commands and
command shells on universal systems. A universal system includes Windows,
Linux, and UNIX system types.
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Here you enter input to the program.
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Next you see the output for the program. You can invoke actions on the output in
the Command Shell.
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Its easy to change the directory you want to work with in the Command Shell. Just
double click on the folder.
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RSE Command Shell

/test.cpp Xl :E Outline b4
Row 7 1 Column 1 InSfrt 4| | An outline is not available,
int main{int argc, char *argv) d

coutd << "Hello world" << endl: k j

| \

mote Commands

:)& Iy linux server

r—Command Shell - Running \

B ~homescoultharrgoc test . cpop
goc test . cpp

i test . cpp: In function “int main (int, char *)

[iltest cpp:7: "coutd' undeclared (first us .

ﬂf:ﬂ:f 7 (Fach undeclared identifier

Double click on
compile errors to open
Command | editor and jump to
error

il
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Double-click on compile errors to open the editor and jump to the line in the source
where the error occurred.

Tasks lRemote Commands ]Remote Syskem Details | Remate Search
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Remote System Explorer

Drag and Drop E

= B »
| il
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=Extensive support for dragging and dropping (Programmers can use drag and drop
to copy source members between files on the same iSeries, or different iSeries.
They can even copy members to and from their local Windows file system, or a

remote UNIX, Windows, or Linux file system.)
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RSE Drag and Drop

I Remote System Explorer - WebSphere
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Remote Systems ] COI]IleC'[iOIlS mmands JRethe System Detalls |Rem and tree View
|

] r .i I—
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Here you can see that you can drag and drop files or copy and paste files across
multiple file systems, within the same connection and using the Remote Systems
view, iSeries Table view or the Command Shell.
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Remote System Explorer

Other Features E

il
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Other features include import and export file options, reusable parts, adding your
own tools to RSE, and finding remote files.
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File Import and Export

Remute l#e system
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You can easily import and export files into the workbench.
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RSE Re-Usable Part

*
seect e RSE comes with many
Ifhomefcoultharftest.cpp re-usable partS. ThiS is
B Q My linux server . rnection -
%‘ii Raot files Just a sample. .o ser\:er I
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coulthar = ool
i g (arRentaF\f g :evt
-3 Java Stul -3 etc
o3 | Browse for b Browse for
(Z3 dmcknigh !
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g ﬁUSSt 3 ebruner
B &l . esimpson
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<o v Dialog |
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You can reuse RSE actions and dialogs.
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RSE More Re-Usable Parts

& 5ample - Select Remote Files

Subset by bypes: I Select, .. |

Folder: IcoultharZ.My linuz server: fhomefcoulthar jj Browse... |

(23 coulthar m Hello.java

(3 carRental [J] Helloz. java
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&b sample - Select Connection to Re...
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Browse for Select/create
[ ] .
— connection

remote files
I

Select Types I Select All I Deselect all I

oF I Cancel |
Ll
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Here are some more reusable parts.




‘ IBM Software Group | WebSphere software

RSE Extension Points

File Edit Mavigate Search Project Run  Window Help
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There are tool extensions into the Remote Systems Explorer for vendors to
interface and exploit remote systems.
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RSE Find Files
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Easily find remote files
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You can easily find remote files using the Find Files option.
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Table of contents

Development Studio Client
Remote System Explorer
=& Plugin Development for Vendors

Summary
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Now we have reviewed all the features of the RSE. Business partners can easily
leverage and extend RSE.
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Agenda
= Business partners
= How it is done

= Extension points

il
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This section describes business partners role in extending RSE, how to
extend and what the extension points are.
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Plug-in Development

WARNING:
You are entering the Java Land!
XML and Java skills are required!

Sorry!

il
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To do plug-in development you must have Java and XML skKills.
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Plug-in Development

Business Partners E
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Many leading iSeries tool vendors are actively integrating their tools into this new
release. These vendors include, but are not limited to change management and

impact analysis tool suppliers.
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Business partners and eclipse!

= Business partners can provide their own plug-ins for Eclipse
Softlanding, Aldon to provide VCM adapters to integrate with their existing
source change systems
Many others are jumping on board. Great $ opportunitiy. Go for it!
= We have provided extension points in our code (RSE) for business
partners to extend what we are doing
= Huge opportunity for business partners

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

Business partners can provide their own tools and plug them into the Remote
System Explorer. This is a tremendous opportunity for business partners.
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Plugin Development

How it is done E

il
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Here is how plug-in your tools.
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How is it done?

Rapid AD Web Java Dev Tool Plugin Dev
q Env
Tools Tooling = ’—l (JDT)LT (PDE)

Published
Extension Desktop

Standalone

Tool

Points

Platform APIs /| Extension Points

1SV plug Common Services Co_mmon Fra'meworks
onTBYTeM ORes.ource Management e Widget Toolkit
e Project Model eUl Frameworks
e Team Programming Model e Editing Frameworks
eDebugging e Builders, Markers, Help

e Extensibility framework

CVS Other
Interfaces, WebDAV

Interface

| Repository |

|:| ’Technologies to donate to open source project

= *id . i ‘—
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You can extend the Remote System Explorer by authoring Java code that adds
additional items to the perspective, such as pop-up menu actions, property
pages, and even subsystems. This feature is valuable if you are a business
partner or independent software vendor, and you want to tightly integrate your
tools with the Remote System Explorer.

Programmer documentation for extending the Remote System Explorer is currently
available in English only. To retrieve the documentation:

Navigate to the plug-in folder com.ibm.etools.systems.doc.isv, in the iseries\plugins
directory where you installed this product.

Rename the file toc.xml.off to toc.xml.
Close and re-start the workbench.

Select Help Contents from the Help menu, and click Extending the Remote System
Explorer (RSE) in the Contents frame to read the new programmer
documentation.
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Plug-in Development

Extension Points E
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Extension points allow you to plug-in your tools into RSE.
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Some extension points

Extension Point

Description

org.eclipse.ui.actionSets

Add menus, menu items and toolbar
buttons to workbench window

org.eclipse.ui.dropActions

Add drop behavior to views defined
by other plugins (for drag and drop)

org.eclipse.ui.editors

Add new editors

org.eclipse.ui.editorActions

Add actions to existing editors

org.eclipse.ui.elementFactories

Add element factory

org.eclipse.ui.exportWizards

Add an export wizard

org.eclipse.ui.importWizards

Add an import wizard

org.eclipse.ui.newWizards

Add a new wizard (for creating new
workspace resources)

org.eclipse.ui.perspectives

Add new perspectives

org.eclipse.ui.perspectiveExtensions

Extend existing perspectives

org.eclipse.ui.popupMenus

Add actions to popup menus that are
created by other plugins

org.eclipse.ui.preferencePages

Add pages to the common
workbench preferences dialog

org.eclipse.ui.propertyPages

Add additional property pages for
objects of a given type

org.eclipse.ui.viewActions

Add actions to existing views

org.eclipse.ui.views

Add a new view

RPG and COBOL Tools | IBM Toronto Laboratory

Here are a list of extension points and what they do.

© 2003 IBM Corporation
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= The online help!
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Use the online help to view more information on how to declare the extension point
in your plugin.xml file.
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Plug-in Development

You write plug-ins to extend the Workbench
Highest level of organization / structure for adding functionality to the
Workbench

WebFacing plug-in

Remote Systems Explorer plug-in

Web Tooling plug-in

iSeries extensions to Web Tooling plug-in
A collection of files which implement your desired function
Plug-in installed by copying your files to a subdirectory of
<root>/plugins

There are built in tools for installing new plug-ins
= Described by the plugin.xml file

Eclipse will look for this file in all subdirectories of <root>/plugins

Describes what function(s) your plug-in is adding to the Workbench

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

Here are the steps to develop plug-in’s.
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Plug-in Information
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Here is the location of the plug-in information.
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Files Typically found in a plug-in

<root>/plugins/com.ibm.example/

plugin.xml - describes the plug-in
plugin.properties - translatable strings for plugin.xml
example.jar - Java code for the plug-in
example.properties - translatable strings
HelpContexts.xml - structure for F1 help
doc.properties - translatable strings for help
doc/ - plug-in documentation
* html
nl/ - NL versions of .properties files
en_US/
icons/ - graphics files for your plug-in

NN r il
RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

These are the files you typically find in the plug-in.
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Plugin.xml

= An XML file that describes:
Prerequisite plug-ins
Jar files shipped with your plug-in
Extension points implemented by your plug-in

Declares new extension points added by your plug-in
= Required for every plug-in
= Special plugin.xml editor included in the Eclipse plug-in development
environment

RPG and COBOL Tools | IBM Toronto Laboratory © 2003 IBM Corporation

The plugin.xml file describes the extension points added by your plug-in. You need
this file for your plug-in.
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Extension points — add function to the workbench

= Declared in the plugin.xml file
= Associated Java code is shipped in JAR files
= First you need to find the extension point for the new function you

want to add
— Workbench extension points are documented in the online help

— Includes the XML DTD for the extension point and example XML code

= »
| il
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Extension points add function to the workbench and allow you to integrate your
tools into the RSE. Check out the online help for information on the extension you

want to use.
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Summary

= Product Overview & Packaging Strategy
= Remote System Explorer

= Plug-in Development

¥ R F I
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We hope this presentation helped you understand more about Development Studio
Client iSeries application development tools. We started with an overview of our
strategy for iSeries application development tools, went onto review the Remote
System Explorer, the perspective for iSeries programmers to maintain and develop

iSeries applications and explained how to extend RSE to include your own iSeries
application development tools.
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Thank you for coming.

Enjoy WebSphere Development Studio Client !
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