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» This presentation looks at the Java Development Tools (JDT) included in WSSDa and the iSeries extensions added
to this tooling in WDSc.

» To get a high level overview of the tools and Workbench we first create a simple HelloWorld Java application. Then
we cover the Java editor, its accompanying views and the rest of the compile / run / debug development cycle.

» The presentation finishes off with a look at the iSeries extensions to the Java development tools.
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Disclaimer

Acknowledgement:
© This presentation is a collaborative effort of the IBM Toronto iSeries Application
Development presentation team, including work done by:
» Phil Coulthard, George Farr, Claus Weiss, Don Yantzi, David Slater, Alison

Butterill, Linda Cole, David Muir

Disclaimer:

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

Reproduction:
© The base presentation is the property of IBM Corporation. Permission must be
obtained prior to making copies of this material for any reason.
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This presentation is a collaborative effort from the very team that
brings you WDSc!
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Java Development Tools

» Quick Overview

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation




‘ IBM Software Group

What are we talking about?

WebSphere Development Studio (host) 5722-WDS
C/C++ COBOL RPG ADTS

WebSphere Development Studio Client (workstation)

Remote System Explorer iSeries Projects

Web Tools for iSeries Java Tools for iSeries

1BV WebkEacing 1ool

WebSphere Studio Site Developer

JAVA Tools XML Teoels \Web leols
DataBase lools

Vel Senvices lools

4
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As of V4R5, there has been only one AD product sold by IBM for iSeries. This is WebSphere 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 now named WebSphere Development Studio Client.

Existing AD customers who have a subscription can upgrade to WDS free of charge. Without SS, there is an upgrade fee.

For customers of WDS, they receive a single copy of WDT but the right to install it on as many workstations as desired, as long as it used by iSeries developers.

For consultants who do not have an iSeries of their own, but still wish to have the client tools, WDT was also made available as a non-iSeries product so it can be purchased "off the
shelf" from IBM Direct. This solved a long-standing problem with CODE/400 and VisualAge RPG, which were out of the reach for this important customer set.

WDS has been a huge success, with over 70,000 licenses sold in the first year.

Just as every development machine used to have PDM and SEU, every development machine now has all the modern AD tools from IBM.

This ubiquity is especially important for business partners who build and sell customizable applications.
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Client Side

Browser

Desktop

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

-

~

Where would we use it?

Server Side
(2nd Tier)

WebSphere
Application Server

Host
(3rd Tier)

0S/400

© 2003 IBM Corporation

Page (7)



‘ IBM Software Group

VV D S( @ azzert[Sking boolean] waid - Assert -

@ azzertboolean) woid - Assert
@ azzertEqualy{0bject.Object] void - Assert
@ asserEquals{Sting. Object,Object] woid - Assert

@ azzerEqualyString.boolean boolean]  woid - Assert n and Offel'ed as default
@ azzerEquals{String byte. byte] woid - Assert

@ azzertEqualy{Sting.char,char) void - Aszert hd
o | »[ development
> Specialized views
v Package view & o pesipmmosgmoy ST |

@ AssertT st - junitb Azserts that a condition i s, 171t At it throws an Assertion aledE mo
| @deprecatedaise assertTue

v Outline view: m
» Java Editor

v Content Assist: Ctrl+Space bar to/get list ( g packages - x IS
v JavaDoc shown as hover help o 4
v F3 to open selected class -5 Uit

R junitextensions

7 junitframework,
junit. runner

unit. zamples
AllT st java
SimpleT estjava
@ ectarT est java
Iﬂﬁ_i it samnles money

» Refactoring support
v Rename updates all references
> Incremental compile
v When Ctrl+S pressed in editor
v Or on demand via Build Project action

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

By default JDT uses the IBM JRE 1.3 that is shipped with the Workbench (V4.0) however the user is able to switch this to any JDK that is installed on the local
system.

Java projects have an associated builder that knows how to compile Java classes. Properties for a Java project include the build path where the user specifies
other projects, and jar files that are required for this project (i.e. sets up the classpath.)

Refactoring support gives the user the ability to easily restructure their code without having to manually update other classes that are affected by the changes.
Whenever a Java class is saved, the source is automatically compiled.

Here you see examples of the content assist and JavaDoc hover help available in the Java editor.

The packages view is also shown. The packages view flags classes that contain compile errors with a red x.
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Java Development Tools

» Getting Started
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Java Perspective

e Perspectives
» Define which views are shown and their layout in the Workbench
» Targeted towards a specific type of task
v Java, Help, Web, WebFacing, Remote Systems Explorer, XML, ...
e Java perspective contains Java related views
» Packages
v Shows only the Java projects in your workspace
v Collapses package directories into a single folder in the tree view
» Outline (standard workbench view)
v High level view overview of the structure of your Java class
» Hierarchy
v Inheritance hierarchy of the Java class
> Tasks (standard workbench view)
v Shows compile errors and warnings

4
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Perspectives are used in the Workbench to provide coherent selection and layout of views related to a specific type of development (Java,

XML, WebFacing, ...)
By default the Java perspective shows the packages, outline, hierarchy and tasks views.
The outline view is a standard Workbench view for showing the outline of the resource currently opened in the editor. It works for Java and

other resource types like XML and SQL scripts.

The tasks view is another standard workbench view and shows all errors, warnings and tasks in the workspace not just Java errors.

The packages and hierarchy views are Java specific.

WDT400
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Java Perspective
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» To open any perspective in the workbench.

» Select the Perspective -> Open -> Other menu option. This displays a list of all available

perspectives. Select the desired perspective and click OK.

» Depending on the user preferences the perspective will either open in the same workbench
window or a new workbench window.

WDT400
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» This slide shows a screen shot of the Java perspective (default layout.)

» All open perspectives are shown in the left hand column of the workbench window. Simply click the perspectives
icon to switch to the open perspective (this applies to all perspectives not just the Java perspective.)

» Each perspective typically contributes shortcuts to the workbench toolbar. The Java perspective adds some icons
for creating a new Java project, package. class, interface and scrapbook page.
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Projects

e Highest level of organization for resources
e Contains files and folders
¢ Projects have
> A type
v Java, iSeries, Server, Web, Simple (generic)
» Properties
» Associated builders
v Builders know how to convert source artifacts (files) to executables

DefaultEAR

i — e - T I . . .
Web project —w—o SIEEEE | iSeries project
Java pI'OJeCt — E" Java Samples
ﬁ RemateS pstemsConnections
ﬁ RemoteSystemsT empFiles

-1ef Servers --fp——m—m—— Server prOjeCt
- WebSphere
- Tomcat

4
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» Projects provide the highest level of grouping resources (source files, graphics, executables, ...) in the workspace.
» Projects always have a type such as Java, WebFacing, Web. Those projects that are not linked to a specific type of development should
use the "Simple" type.
» The project type specifies what properties are associated with the project. For example Java projects have a build path property where
users can specify other projects and .jar files that this project requires.
» Projects also have an associated builder which knows how to build resources in the project (i.e. compile .java files into .class files.)

» By default projects map to a subdirectory of the workspace directory on the local file system with the same name as the project.

WDT400
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New Java Project Wizard
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» This slide shows the first page of the new Java Project wizard. This page prompts the user for the project name which is the only required
piece of information for the project.

» The user can also override the default workspace directory for this project, but this is not recommended.

» Subsequent pages of the wizard gather additional Java project properties which we will look at later in this presentation.

» Note: There are many different ways to launch the new Java Project wizard (or any of the new wizards). The user can right click in the
packages view and select New -> Java Project ... (as shown in the screen shot) or they could click the new Java Project icon in the toolbar
or select File -> New -> Project...
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Creating a Java Package
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» This slide shows the new Java Package wizard. The wizard requires the target folder (Java Project or source folder) and package name.
» The folder can be prefilled by selecting the project or source folder in the workspace before launching the wizard.

» The package name will map to folders in the workspace with each segment (separated by '.") mapping to an individual folder.

» For example com.ibm.iseries -> com/ibm/iseries

» Again there are many different ways to launch the new Java Package wizard.

» Source folders are covered later in this presentation.
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Creating a Java Class
he
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> This slide shows the new Java Class wizard. This wizard will generate the structure for the new Java class allowing the developer to focus on writing the logic!

» Selecting the target package in the workspace before launching the wizard will prefill the folder and package fields in the wizard.

> To generate an inner class, select the "Enclosing type" checkbox and enter the name of the class in which the inner class is to be created (or click the Browse button to
select it from a list of classes.)

> The three checkboxes at the bottom will generate (if selected):

» The public static void main(String[] args) method for running this class as a standalone application

» Constructors with the same parameters as constructors in the super class. By default these generated constructors will just call the super class's equivalent constructor.

» Inherited abstract methods: These are methods that are defined in the interfaces which this class implements or methods marked as abstract in super classes.
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» After completing the new Java Class wizard the .java file is
created in the workspace and the file is opened in the Java
editor.
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Java Development Tools

» The Java Editor

| WebSphere Development Studio t | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» The Java editor has basic editing features like cut, copy, paste and color
coding keywords and comments.

» The next few slides will cover some of the additional features of the
workbench Java editor.

WDT400
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Code Assist - Java Code
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» Content assist provides a list of class names, interfaces, fields and methods that are available in the current scope.

» To invoke content assist press Ctrl + space (or right click and select content assist from the popup menu.

» The list of options is subsetted by what you have already typed. For example: entering get and then pressing Ctrl +
space will show only methods starting with get. If you keep typing then the list is further subsetted.

» Tip: When using the workbench the user can double click on the title bar of any editor or view to maximize the editor /
view to take up the entire workbench window.
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Code Assist - JavaDoc
=
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Content assist is also available for JavaDoc comments inside the Java editor.
Content assist for JavaDoc can provide suggestions for HTML tag names and
JavaDoc keywords.

» Again the list will be subsetted by what is already typed.
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JavaDoc Reference  JavaDoc for JDBCSample.java
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Here is an example of generated Java Documentation (JavaDoc) from the previous slide.
» Generating JavaDoc is currently not integrated into the Workbench (next release) so the
user needs to export the .java source files and run the javadoc command shipped as part
of the Java SDK.

WDT400
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Formatting Your Code
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© 2003 IBM Corporation

» There is another Java tooling preference that allows the user to specify how they would like their
code formatted. The user can specify things like the maximum line length, whether { } brackets
should start on a new line or not, tabbing, ...

» These preferences do not change what the user types in the editor until the format action is

explicitly invoked as shown on the next sl

WDT400
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Formatting Your Code
Il
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» This slide shows how to format code. The "Format" popup
menu action formats the current file as outlined in the user's
Java tooling code formatter preferences.
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Other Misc. Functions
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» Here you see some other misc. Java editor functions for handling blocks of code

» Although fairly trivial, these functions can be quite useful. For example:

» To add a try ... catch around a block of code, select those lines and "shift right" so they are properly
indented

» To temporarily remove a block of code, use the "Comment" action to temporarily comment out those lines
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Java Development Tools

» liews

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

© 2003 IBM Corporation

» Within the workbench views can be used to greatly increase productivity when used in conjunction with the editor. The

Java tooling uses the following views which are outlined on the following slides:

» Packages View
» Hierarchy View

» Outline View (this is a standard workbench view used by many perspectives)
» Tasks View (this is a standard workbench view used by all perspectives)

WDT400
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Packages View

» Navigator View
e The Eclipse tree view for managing all resources in the
workspace
e Shows Java classes in their package directories
» This takes a lot of space in the tree view
» For example: com/ibm/java/samples

» Packages View
e Provides central place to manage your Java resources
e Shows only Java related projects
» This includes Web projects!
e Packages shown as single entry in tree view

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» The Navigator view is the standard workbench view for managing (view, renaming, copying, deleting, ...) resources in the
workspace. There are a few things that make this view difficult to use when working with Java resources:

» The view shows all projects in the workspace whether they are Java or not

» Packages are shown as their corresponding folders (com / ibm / etools / iseries / ...) which takes up a lot of the room in the tree view

» The packages view addresses both of these issues by showing only Java projects (and those projects which have a Java nature like
Web projects) and showing Java packages as a single entry in the tree view.
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Packages View

PaCkageS — [ JDBCSample java Shawy Yersion Infa |
ples
Source files |
=] E‘I iSeries Java Samples
== % com.ibm.java. sam
com.ibm.java. samples.isenies. jdbc
[ JDBCSample.java
{5 JRE_LIE - DD S NS S D et jar
m D DSOS S DY pluging'.com.ibm. etools.
e Java Samples
Libraries referenced by this project A
(more on this later when we look at the
project build properties)

Tip: These can also be expanded! . I y|

Jd —

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Here is a screen shot of the packages view.
» The packages view will also let the user see any referenced libraries directly in the tree view.
» Reference libraries are setup in the properties for the Java project and will be covered later in

this presentation.
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Outline View

» Java Outline View

e Works in concert w/ Java Editor
e Shows imports, fields, methods
» Can subset what is shown
» Can sort by name

e Can show only selected member in editor

#doed @ JEFE 8

x

junit.samples
import declarations
@y VectorTest

@ fEmpty - Vector
@ fFull - Vectar

® VectorTest(Sting)
@ 5§ main(Stringl])

@ setUpl)
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— testCapacityl]
4] TestSuite.jzva x Outine |3 @ & @ x ®  testClone()
protected woid iy { - unit. samplas 7R @ testContains])
fEmpty= new Vector(): t declarati = @ testElementat]
fFull= new Vector(): fnpert gecarations = 2 mavedif]
® fFull addElement(new Ir WectorTest %@ B 0 X |moveElsment)
fFull addElement (new Ir fEmpty - Vector = b
fFull addElement {nsew Ir Full - Vectar
b @ ectorTestString)
@ 5 main[Sting(]] — I
zetlp()
@9 suite)
@ testCapacit O

bt @ testCont
» 4| /m

4 |

Custorner
addies:

e Can auto-add imports

code - Inlegey DElEte
gettddress() Replace from Local History, ..
settddress(St Add from Local History...

Refackor

e Can auto-gen getter and setter methods —

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

© 2003 IBM Corporation

> The outline view shows the structure of the Java class currently being edited.

> Its main function is to provide the user with a high level view of the structure of the class and provide easy navigation in the editor. Selecting a method / inner class in the outline view will automatically position the editor to the
corresponding source code.

> The outline view also provides many additional actions. These are available by right clicking on the different items (classes, methods, fields) in the outline view. For example:

> Right clicking on a field in the outline view will give you the option to generate standard getter and setter methods for the field.

» To remove a method simply right click on the method in the outline view and select "Delete". The method and its corresponding code will be deleted from the editor.

» The outline view also provides some additional functionality such as:

» Toggling showing fields on / off

» Toggling showing static methods on / off

> Sorting the list of fields / methods

» Showing only the selected field or method in the editor instead of the entire class file
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Hierarchy View

e Provides 3 different ways to view a class in its type hierarchy
» Show only supertype hierarchy
v This includes superclasses and interfaces!
» Show only subtype hierarchy
» Show class in its full hierarchy tree
v Includes both superclasses and subclasses
e Ability to perform actions
» Create copies of methods from superclasses in current class
v Right click on method and select "Create in classname"
» Refactoring
v Rename methods and fields
v Rename parameters for methods
v Generate getter and setter methods for fields

4 —

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Shows the hierarchy view.

» The hierarchy view uses a tree view to show a class relative to its superclasses and subclasses. This is very useful to
search for a method in the superclasses of the class currently being edited.

» Using the hierarchy view the user can easily override a method in a superclass by selecting the method in the
superclass, right clicking and selecting "Create in ..." from the popup menu. This creates a method stub for the
selected method in the current class which you can then go and provide the new implementation for.
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Hierarchy View Supertype hierarchy
Type hierarchy

Subtype hierarchy
Types

= (& Object
(=5 QA AhstractCollection
=] Abstractlist

&

AttributeM arneE unm

T nacl in
© open a class ® mesames || 1. ShOWs selected members

the hierarchy view

i O Linkeot in hierarchy at all locations
PemiD atavectar
highlight the class 2 @, Sk where they are declared.
name In any source @F TraceThread
file or view and v Lets you see wherg members are
press F4 4 | | declared and overridden.
: @ Abstractlist -‘.>E| %5 | @F o

P——— ~112. Show / hide inherited
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Here is a screen show of the hierarchy view with descriptions for the various features of the view.

» The first option (show selected members in hierarchy) will let you select a member from the list at
the bottom of the view and the tree view at the top will be updated to show which classes have
defined this method. This allows the user to quickly see where the method has been overridden.
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Tasks View

e Shows:
1. All compile errors, warnings and information associated with resources
in the workspace
2. Tasks defined by the user
v Tasks can be set on a specific line in a resource or globally
v "Don't forget to add error checking here!"
¢ Not Java specific!
» Shows errors and tasks for Java, HTML, XML, RPG, ...
® Provides ability to filter by
» Type of problem
» Java problem, XML Schema problem, broken links in HTML or JSP
» Severity of the problem or priority of the task
» Problem / task description
» Based on what is selected in the navigator / packages view
» Status of the task

“ i el

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» The tasks view is a standard workbench view showing all errors, warnings and user defined tasks
in the workspace.

» Because it shows contains all workspace tasks it provides filtering capabilities to scope what is
shown in the actual view by the type of problem / task or based on what is selected in the
navigator / packages view.
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Tasks View
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» This slide shows a screen shot of the tasks view with
descriptions for all the features / columns.
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Compiling Your Java Class
» Done!

e Everytime you save your file it is automatically compiled!
e Manually compiling
» Right click on the project, package or class and select either:
v Build Project
v Incremental build
v Builds only resources that have changed
since the last build
v Rebuild Project

G Inka
1 Go To 3
1 Open Perspective

v Full build Build Project:
v Discards previous build state and rebuilds 7 J Rebuid Project
. Refresh From Local
everything

Rename
Delete
Team 3
Compare With 3
Replace With 3

Froperties

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

When a user saves a Java class (.java file) it is automatically compiled
and all errors / warnings are shown in the tasks view. However we can
also force a recompile using either the build or rebuild project actions.
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Running Your Java Class

» How you run your class depends on what it is
e Standalone Java application
» Class implements method:
v public static void main(String[] args)
» Run locally using
v JDK shipped with the workbench
v Any locally installed JDK
» Run remotely using iSeries extensions
* Servlet
» Class extends javax.servlet.http.HttpServiet
» Servlet can be run in
v Local WebSphere Test Environment
v Local Tomcat Test Environment
v Local Tomcat Application Server
v Remote WebSphere Application Server

“ i el

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

How the user runs a Java class will depend on what type of Java application it is.

If it is a standalone Java application (i.e. it contains a public static void main(String[] args) method) then it can be run locally using either the
JDK shipped with the workbench (this is the default) or any JDK installed on the local PC. The user can specify which JDK to use in the Java
project properties.

If the Java class is a servlet then it must be run in either the local WebSphere Test Environment (default) or any other application server
environment supported by the workbench. Currently this includes the 4 scenarios listed on this slide.
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Standalone Applications
1. Select java file in packages view
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

» Here you see how to run the standalone JDBCSample Java application used through out this presentation.

© 2003 IBM Corporation

» To run the application simply select the class in the packages view and from the Run icon in the toolbar select Run ->
Java Application. If the application writes any output to either System.out or System .err then the workbench console

view will appear with the output.

» If the Java class were a servlet then to run it in the local WTE you would select the class from the packages view and

select "Run on Server" from the popup menu.

WDT400
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Debug
Shortcut: Run and debug
File Edt Perspective Project Debug ‘Window Help menus remember the Iast few
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S . JDBCSample [Java Application]

applications that were run.
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You can set breakpoints in the
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editor. Opens debug perspective e

| WebSphere Development Studio Cliel Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

To debug the Java application select the class in the packages view and select Debug -> Java
Application from the Debug toolbar icon drop down menu.

It is a good idea to set breakpoints in your source code before launching the application in debug
mode. This will cause the debugger to stop at the first breakpoint it hits in the application.
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Debug Perspective
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perspective. The next couple of slides provide more details.
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Debug Perspective
Shortcut buttons for:

| ]

. ¥ Debug - Development Studio Client

File Edit Perspective Project Debug ‘Window Help

» Threads

» Execution stack for
suspended threads

Breakpoint————

Console View

> Resume B-HBE X% |(E-(F-%-daae s
» Suspend \E%Dewg HEFEIEE I E
I le: [ qyadppticetian = =
> St0p % =-§@ JDBCSarffle at localhost:1 266
H B System Thread {Firm o

> Step Into / over / return ity @ System Thread [Reference Handler] (Funning) e
% @ System Thread [Signal dizpatcher] (Runhing) -

. ey =8y Thread [main] [Suspended [breakpaint at line 52 in JOBC

Debug view shows: |%TI = JDBCSample. getResultSetSirng, Slring]lline: 2 =

— |4 *

>A|| runn'ng appllcatlonS |Nawgalor‘ProcasseleebugI E

[ JOBCS ample.java X l

ResultSet r= = jdbcStatement  executefu
return rs:

private void displavResultSet{ResultSet rs!

| Tasks lEDnsoIeI

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas
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» The top view shown in the screen shot (Debug view) shows all applications that are currently being debugged in a tree
view. Below each application all threads are shown, and for each suspended thread the corresponding stack trace.

» The Debug view contains icons for resuming a suspended thread, suspending a thread, stopping an application and
for stepping into / over a line of code or running to the end of a method. These options are also available from the
Debug menu and have associated shortcut keys.

» Below the Debug view is the source view where source files are opened if a breakpoint is hit.
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Debug Perspective
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» To the right of the Debug view is another pane showing the 4 views listed on
this slide. The two main views are the Breakpoints view (used for managing
breakpoints) and the variables view (used for viewing and changing the
contents of variables in the application).
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Java Development Tools

»iSeries Additions
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Java Tools for iSeries

e Overview / Nutshell:
> Import and export from/to remote system
» Remote Compile and Run
» Remote Debug
» Program Call wizard
» Toolbox for Java built-in
v As an Eclipse Java project (i.e.: easy to add to classpath of your
project!)
v Integrated help
v Runnable samples
» Supplied Java-beans
v Swing GUI beans (dspf-like functionality)
v DFU beans (database access)
v Object list beans (library, object, member, field, record lists)

‘. I

| WebSphere Development Studi ent | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

So far this presentation has looked at the generic Java tooling provided by
WSSDa, nothing specific to the iSeries platform. Now we will look at iSeries
specific extensions to the Java tooling. This slide shows an overview of those
extensions. The following slides will look at each one in more details
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Java Tools for iSeries

* Import and export
» Builds on base support for import/exporting files/jars/zips
» Add support to import/export files from remote system

v Import any files from any remote system (iSeries/Unix/Linux/Windows)
v Eg: IFS on iSeries; Linux LPAR on iSeries

v Export files from any project to any remote system

File Edit Perspective Project Window Help
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Hew L Export rezources to a remote file spstem I I
Close Chrl+F4
Close all Ckrl+Shift+F4 Select an export destination:
= B EAR file
. Save HELLEWWDRLD, rpg ChH+S ‘D File system
E Save HELLOWORLD.rpg As... HPFTP
&l save sl CtrbShift+5 Dua fie
:Femate file system
& Frint Chrl+F upor
T WAR file
£23 IMpart..., ,?le file

1 MyProject/MYFILE/HELLOWORLD.rpg

Exit

< Back I Mest > I Eirizhy

Cancel

Java Development Tools | by: George Voutsinas

© 2003 IBM Corporation

» The workbench allows the user to import and export your code (Java and non-Java code) from / to
a variety of locations. To this list we added the ability to import from and export to a remote
system (iSeries or non-iSeries).

» Like all the other import / export wizards, this ability is not restricted to Java only.
» On the iSeries this wizard exports to and imports from the integrated filesystem (IFS).

WDT400 Page (45)



‘ IBM Software Group

Java Tools for iSeries

Remote file spstem
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| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas
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» This slide shows the next page of the export to remote file system wizard.
Here the user specifies which files to export from their workspace and to

which remote system and directory on that remote system.

» The import wizard has a similar page.
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Java Tools for iSeries

©* Remote Compile and Run
> After exporting Java files to iSeries, you:
v Transform them there using CRTJVAPGM
v Run them there, see results via Console

Perspective  Project  Window Help

Open v Ii - ¥ Show Yiew <]

Shaw Yiew 4 ?g_: Navigator F-= Java

Hide Editors m Bookmarks Eﬁv iSenes Java
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Tasks

Previous Alt+Up Arrowe ak. i Cancel |
Texk Alt+Down Arrow

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» This slide shows how to open the Remote Compile and Run View.
» Open the "iSeries Console and Run View" to natively compile (CRTJVAPGM),
run and debug your Java applications remotely on the iSeries.
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Java Tools for iSeries
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» At the top of the iSeries Compile and Run View the user needs to specify the remote system and directory (typically this is the same system and directory you specified on the export
wizard.)

» Before running or compiling the Java class the user can setup their options. For the compile action these options are the parameters that are passed to the CRTJVAPGM command.
For running these options we setup our library list and environment variables.

» On the Run, Debug remotely tab of the view the user can specify the Java class they want to run / debug along with the classpath and any command line arguments that need to be
passed to the application.

» Console out and in allow the user to view output from and send input to the remotely running Java application.

» Switching over the the Create iSeries Java Program tab allows the user to run the CRTJVAPGM command on the iSeries to natively compile the selected Java class to machine
instructions. These machine instructions are stored in a hidden object associated with the .class (or .jar) file and used by the JVM on the iSeries to increase runtime performance.
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Java Tools for iSeries
* Remote Debug
» Launches debugger for iSeries Java
v Same debuager as RPG, CBL, CL. C, C++
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@ Source: *CLASS  fjsbyEWJSBA0 62 teup += 5; =] Browse...|
L@ Source: *CLASS  fisho/EWISBEG0 70 1
71 iwhilejcount+ <= 5);
T2
73 4/ return statment
74 return; Canscle Debug ... l
75 ) —I =
76
4] | ’ I
78 -+ public void changeSomethingf){
79
Monitars ILDcaIS | &0 /¢ local to method, they are not me
g1
| Expression Mo... | =] ] int a = Z;
-4 count=Java vatiahle is not available. a3 @ String Szffering = "EWISBQ0ZT;
...‘ sh G
Ly sz8tring = hull #f implicit return

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Instead of running the Java application remotely the user can
instead debug the Java application as it runs on the iSeries.
Clicking the Debug button launches the IBM Distributed Debugger.
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Java Tools for iSeries

+/ Program Call Wizard
* Given signature of *PGM or *SRVPGM proc:
» Generate Java Bean to call it
o Steps:
» 1. Select Java/Web/WebFacing project
» 2. Select package
> 3. Use File->New->Other...
v ...iSeries Java Program Call Bean ‘ |

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Here we step through the very popular Program Call wizard, which has been significantly enhanced from its old VisualAge for Java days.

» Using this wizard is easy.
» First, within any view that lists projects, select a project to contain the generated Java code. You are allowed to select from Java, Web or WebFacing projects.

Only these types of projects support Java.
» Second, select the Java package within that project, into which the Java code will be generated. You must pre-create such a package if you don't have one
» Third, launch the program call wizard, by using the File->New->Other menu item. In the resulting wizard, select the iSeries Java and then Program Call Bean

> Follow directions on following slides.
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Select B
Thiz wizard generates Java beans to call iSeres programs or procedures. 5
- CW5 | Pragram Call Bean |
- Data
- Plugrin Development Define program definitions for your program or procedure
- Remate File Transfer
- Server
- Simple
- \web P I defirit
. rogram call definition: Add Program... | Add Parameter. .. | Add Structure. .
- Web Services -~
- ‘wiebF acing = )
ML _~| | EditProgram
. iSeri Java bean name: IMyProgram
Ll Java .
H Program object: GETDLYSTS Browse...
[#- Examples ) I _I
Library: |PHILDEMD
Frogram type: I “PGEM j
Entry point: I
Fieturmn type: I woid j
Thread safe: Ifalse j
Source location: I j Wiew.. |

Type info;, press

Import PCRL... Synchronize All Ok LCancel
Ok
——
< Back |I Mest> @ Einish I Cancel |

4 I ——

WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» On the File->New->Other wizard selection page, select the Program Call Bean
wizard and press Next

» In the Program Call wizard, select the program or ILE procedure to be called
from Java. This must be a non-interactive program or procedure.
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Enter Parameter Info

Add Program... I Add Parameter...

Add Structure...

Define and name
structure

Add Parameter
Parameter name: I Add Shucture
[rata type: Icharacter 'l TR GETIE: I
Structure name: I 'l Count: I
Length: I 'l Usage: Iinput & autput 3
Precizsion: I x l Output size: |
Caunt: >0 for Min. version: |
|zage: Iinput & outpLt 'l driray. Max. wersion: |
Initial value: I Offset: |
Offset from: |
[ Advanced...
_ _ : Be sure to press OK for
Specify databaze reference field Specify...
o — each parameter// structure
Show database field definition Shov... i el s

YyuFrogram:
4 retCode
ali nbrCodes
qlf divCodes

e |

4 Eall S
| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Use the Add Parameter and Add Structure buttons to describe all the parameters to the program
or procedure, including data type, length and decimals. Most importantly, specify if the parameters
are input, output or both with respect to what the program does with the parameters (read, write or
both)

» When all parameters are described, press Next to continue to the next page of the wizard
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Final Page

Create iSeries Program Call Java bean and PCML file
Specify the location where the Java bean and PCHL file to be generated. ;
Al IGEETEE [P0 il L ) o [ eewse. |

Package: cuzstomer. demao Browse... |
S Where to generate/ PCVIL file d

Generate Java beans and a PCML file for:

v Java application

¥ wieb services

Theze filez will be generated by the wizard:

Select \Web Seivices tolgenerate Javaicodeoptimizedifor
use inithe Web Services wizard

MyProgram. peml
byProgram. mpeml
MuPragramS ervices. java
MyProgram.java

To change parameters later:
Return to wizard
UseiImporit. PCNIL...
button

Summary of files
that will be
generated

The class path of the specified project will be automatically updated.

Generated Java beans require the following JAR files at compile time and run time:
ECLIPSE_HOME /pluginz/com.ibm. etools. iseries. toolbosruntime /At 400, jar o n
ECLIPSE_HOME /plugins/zom ibm etools iseries. webtook/ib/wdt 00 Runtime files you
ECLIPSE_HOME /plugins/com.ibm. etools. websphere. runtime/lib/werces. jar Wi" need to deploy
ECLIPSE_HOME /pluginz/com.ibm. etools. websphere. runtime/lib/j2ee. jar Wlth your COde

< Back

WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Next you confirm where you want the Java code to be generated, including the Program Call Markup Language (PCML) file that is also

generated.

» For the generated Java bean to be used as a Web Service, select the Web Services checkbox. This generates a Java bean that is easily
consumable by the Web Services wizard.

» Notice how the wizard will automatically update our project's classpath to include the necessary AS/400 Toolbox for Java jar files so that
our generated code will compile.

» Finally, press Finish to generate the Java bean!!
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Generated Java Bean

Java - Development Studio

File Edit Perspective Project Debug window Help

¥ - B X% [E-H-%- s ®|v|EnE E

ﬁ FPackages: PhilavaDema w3 || 4] MyFrogram java X ] laz @ F o x
E a2 4 package customer .deno; - custamer. demo
o =-E3 customer.demo import java math.*; mpart declarations
[J] Custorner java import com.ibm.as400. access. *; MyFragram
m MyF import com.ibm. connector. as400 ProgramCallBesan: — < @  MyProgram(]
- prrogram. [ ava import com.ibm.connector . as400.ProgramCallRecord @ getRelCodel]
ﬁl - % MyProgramBesult java import com.ibm.connector. as400. ProgramCallStruct - ® gelMbiCodes[)
MyPragramS ervices.java -
@ ~[B) MyProgram. mpeml ?ublic class HyProgram extends ProgramCallBean : : _DE‘D:VEWES[W]
[ Py ool - irvvokel
& m E ITIE[?DE@KF\L%C;"C\WSSD . -~ @ getConnectionD ata(A45400)
[]__m ECLI_F'SE HbMEx’pIuginsx‘co ?ubllc MyProgran() -~ @  zetConnectionD ata(String, String, String)
- {3, ECLIPSE_HOME /plugins/con super() & gelSA000kect]
.. zetPemlNane( "custoner  demo . MyProgran") -~ @ setlibraryList[String[])
[E3] m ECLIPSE_HOME /plugins/co = i N
E]__m ECLIPSE_HOME plugins/oo setProgranNane{ "HvProgran"); @ disconnect(]
- @  setTraceEnabled(boolean)
Wizard public Integer getRetCode() » setConnectionData(...)
adds el | _,lJ »to identify signon info
cust oner. deno;

e Ulfze) | [package

public class Test M/Program

»setLibraryList(...)

filesito { _ S ) »to set runtime library list
project ?ubl ic static void main(String[] args) ’SetXXX(...)
Pr test = P ) H
classpath :\zst Og:e?g\onﬁ:ct i oﬂggt Z!(/ W%'YS?"E’M “MYUSERI D', " MYPASSWORD') ; _>t0 set input parameters
test.setLibraryList(new String[] {"PH LDEMJ'}); > mvoke()
test.i k H
— Example i ﬁf nlb:nllagsﬁl(%s = test.getNorCodes().intVal ue(); »to run program
-aca . t t.println("Nor Codes: " + nbrResults);
using fS,of (eimn?ui d§r=|0n i Hf«nb: Resurtss; i dx:]-+)r suts) >getxxx()

»to get output parameters

gen'd bean { Systemout.printin(" code " + idx + ": " +
test.getD vCodes(idx).trin());

© 2003 IBM Corporation

» Here we see the result of the Program Call wizard.

» The selected Java package in the upper right now contains all the generated Java classes, one of which is shown in the editor in the middle view.

» To use the generated Java bean, we write Java code to instantiate it and call the important methods in it, which are listed in the information box in the lower left. An example of Java code to use the bean is shown in the lower middle information box.
» The pattern for using the generated bean is this:

» 1. Instantiate the bean using the New operator

» 2. Call the setLibraryList method with an array of library names to set up the library list

» 3. Call the setXXX methods to set the input parameter data. There will be one such method for each input parameter

» 4. Call the invoke method to call the program or procedure

~ 5. Test the boolean result of invoke for true or false to determine if the invoke was successful

» 6. Call the getXXX methods to read the output parameter data that the program updated. There will be one such method for each output parameter
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Java Tools for iSeries

» GUI Beans for iSeries
e Java Beans supplied for DDS-like field error-checking and
formatting:

» JFormattedTextField (smart entry field)
v Error checking based on data type, length, decimals
v DDS-like validity checking: range or comparison
v Editcode or editword formatting and masking(!)
v Auto-advance

» JFormattedLabel (smart label constant)
v Editcode or editword formatting

» JFormattedComboBox (smart dropdown)
v Combo of JFormattedTextField and JFormattedLabels

» JFormattedTable (smart multi-column list
v A "subfile" or multi-column list box
v Each cell is a JFormattedTextField or JFormattedLabel or

JFormattedComboBox

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Included with the iSeries extensions to the Java tooling are some GUI and non-GUI Java beans that can be used in applications
developed by WDSc customers.

» This slide shows the GUI beans included with WDSc. These beans extend their Swing counterparts but add customizations that iSeries
developers are used to with display files such as:

» Restricting a value to numeric, string, ...

» Specifying the values length and precision

» Specifying formatting using edit codes / words
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Java Tools for iSeries

» GUI Beans Examples
¢ File->New->Other->Examples->iSeries

E‘%JFormattedTahleSample
Ite Mo Model Pnce
» JFormattedTable |[sooo 2000-3B-1 [small <]
noooz 2000-AE-2 boo.so [EE
noooa 2000-AE-3 i
00004 2000-AF-4 hig
00005 Z000-AE-5 Small
nooos 2000-AF-6  [small
ooooy Z000-4E-7 small
[EAEQUITY ORDER ENTRY =]

= Symhol: |ex

» JFormattedText Pree: [ ca0o0 |
Quantity: [Lom
Account No: (23456750 |
Password; o]
ContactPhone:  [1555)111-2222 |

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Some examples using the GUI beans listed on the previous
slide.
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Java Tools for iSeries

» DFU Beans for iSeries (non GUI)
¢ Java Beans supplied for querying data from DB2/400, using direct
record access (versus SQL):
» RecordlOManager:
v Query, add, update or delete records in a database
v Vastly simplifies task of writing database access code using
Toolbox for Java classes
> ListManager:
v Maps list of records from RecordlOManager to a Swing GUI list
v Makes it easy to populate GUI list with DB2/400 data
» FormManager
v Maps details of a single row from RecordlOManager to a single
GUI dialog page
v Makes it easy to populate GUI form with DB2/400 data

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» This slide lists some non-GUI beans that can be used in a Java application to
assist the developer in reading records from and iSeries physical file. The
ListManager retrieves lists of records for display in a GUI list, where as the
FormManager can be used to retrieve a single record for display in a GUI form.
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Java Tools for iSeries

» DFU Beans Examples
® File->New->Other->Examples->iSeries

> ListManager
stManagerJFormattedTableSample [_ O] x|
E%;Forml“lanager with a multiple record format logical file DD?:ETNO ARE“]_ODDEL ZSPTETPRl ZEAEDTMSR T PARTDIS lggl'.q—TDSS'_—'TD =
nosez A4R-11 32.04 36.00 v 1392-12-02
Order: 056z AR-12 7.9z 5.00 i 1994-05-07
nosez AR-13 11.31 13.00 ] 1391-09-25
00074 4R-1 35.64 36.00 ] 1390-07-07
T — |1998-03-24 | 00074 A4R-11 31.15 35.00 ] 1390-01-05
00074 4R-12 z3.92 34.00 ] 1394-03-19
00074 ALR-14 39.58 45.00 ] 1993-12-22
Customer Order |aaaaaaa | 01807 LR-10 24.30 27.00 ] 1994-06-16
01307 A4R-11 z0. 47 23.00 ] 1393-10-13] 4|
" | r———
Ci
| | readaliRecords
Ship Via |ccc |
Ship To [ddoddd |
» FormManager
Price |55665.33 |
Goods |5555 |

4 —

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Examples of using the beans from the previous slide.
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Java Tools for iSeries

» List Beans for iSeries (non-GUI)
e For querying lists of libraries, objects, members, records or fields
> AS400ListLibraries
v List libraries given simple or generic or special name
> AS400ListObjects
v List objects given simple or generic library and object name
v Can also subset by type and attr (one or multi, simple or generic)
» AS400ListMembers
v List members given simple or generic library, file, member name
v Can also subset by member type (one or multi, simple or generic)
> AS400ListRecords
v List records given simple or generic library, file, record name
» AS400ListFields
v List fields given simple or generic library, file, record, field name
* Four levels of detail possible per object

“ i el

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Some additional non-GUI beans for retrieving lists of libraries,
objects, members, records and fields from an iSeries.
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Java Development Tools

» Summary

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation
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Java Tools Not There

> Not all VAJava function is available yet:
x Visual Composition Editor
x DataBase Beans
v Actually, there are replacements! Just no visual metaphor
v See com.ibm.db.beans: DBSelect, DBProcedureCall, DBModify
v There is also a Database access wizard in Web Tools
x SQLJ support
% Stored Procedure Builder
x Live editing while debugging
> For VAJava migration...
» www.ibm.com/software/wsdd
v "VisualAge for Java coexistence with WebSphere Studio Application Developer”
v http://www7b.boulder.ibm.com/wsdd/library/techarticles/0110_searle/searle.html

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation
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Summary

» Java Development Tooling included in WDSC
o Part of WebSphere Studio Site Developer Advanced
» Java Perspective provides optimized view for Java development
e Java Editor + Java Views = Easier Development
¢ Integrated Compile / Run / Debug
e iSeries Additions for using Java with iSeries
* Lots more ...
» Team development
> Integrated, online help system
» Extendable platform
v You can add your own tools
> Integrated Java, Web, XML, iSeries development
> Enjoy!

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation
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Resources

» Eclipse.org
* Website for the open source Workbench
»\WDSC
¢ ibm.com/software/ad/iseries/
» WebSphere Developer Domain
¢ ibm.com/websphere/developer
» IBM Developer Domain
e ibm.com/developer
» Java
® java.sun.com

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation




WDT400

‘ IBM Software Group

Trademarks & Disclaimers

© IBM Corporation 1994-2002. All rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.
The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both:

AS/400 IBM(logo)

AS/400e iSeries

e (logo) business 0S/400

1BM
Lotus, Freelance Graphics, and Word Pro are regi: of Lotus D Ci ion and/or IBM Corporation.
Dominois a of Lotus D Ci ion and/or IBM Ci ion.

C-bus is a trademark of Corollary, Inc. in the United States, c(her countries, or both.

Java and all Java-based are of Sun Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

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

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

Al i are pi asi i of how those have used IBM products and the results they may have achieved. Actual

i costs and istics may vary by customer.
I ion in this p ing non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly
available sources and does no1 constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly
available information, including vendor anr and vendor IBM has not tested these products and cannot confirm the accuracy of

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

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

Some information in this presentation addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to specific
levels of performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The
information is presented here to communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any
user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O conﬁguratlon the storage
configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve tt put or p

equivalent to the ratios stated here.

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

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation
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Java Development Tools
» Appendix

» Searching... where did that go?

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation
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Searching

» Two main ways to search
¢ Global workspace searching
» Search the entire workspace
e Context sensitive searching
» Scope to workspace or class hierarchy

v Find all places where referenced

v In workspace, or
v In class hierarchy
» Interfaces
v Find all implementors
® Results are shown in the "Search” view

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

There are two main ways to search for "things" in the workspace.

» Packages / Classes / Interfaces / Variables / Members

v Find all places where they are declared

© 2003 IBM Corporation

The first is just a simple raw text search that will search for a string pattern in any type of file.
The second is a "Java-aware" search that will let you search Java files for strings that are context specific. Such as

Declarations of all methods that start with getA*
References to all methods that start with getA*

WDT400
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Java Aware Search

- ¥ Java - Development Studio Client

File Edit Perspective Project Debug ‘window Help

N
N-HEaXs(E-v-%-deced (2 EEs 8
E 2 Packages 4o it v ox ’@ X]ﬂMyInlerfaM

-4 iGeries Java Samples X X
2 --E com.ibr.java samples izeres. dat; import java.sgl. *;

Java "aware" searching
Simple text searching

Flnd a" types, |_§0‘° Text Search @ Java Search

methOds’ I l [ESIU“ 00,45 400(&va. lang. String] j
paCkageS, [? = any character, * = any string)

constructors or = seaenfor Limk To

erIdS that  Type " Method  Package " Dedarations © mplementers
matCh the & Constuctar € Field ’75‘ References ¢ Al Docunences
search

expression.

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

coce |

Search only for
declarations or
references to
the specified
type, method,
package, ....

© 2003 IBM Corporation

» This slide shows the "Java-aware" search dialog. Use the
radio buttons to define the context of the search.

WDT400
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Context Searching

Tip: Anywhere you see a
package / method / variable

name you can right click on the
name and select "Search -> ..."

from the popup menu.

This is equivalent to selecting
the search dialog entering the
name and setting the "Search
For" and "Limit To" fields.

4 , —

= Outline

B0 & o x

2 com.ibm.java.samples.iseries jdbe
= import declarations
® JDECSample

o i jdbeConnection - Connection
s jdbcStatement - Statement

initizlizer
i@ JDBCSample{Sting)
iR esultS et String. Stinal

\5 Delete
teo @ Replace from Local Hiskory. ..
L@ 8 Add From Local Histary. ..
Refactor

Declarations in Workspace
Declarations in Hierarchy

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

© 2003 IBM Corporation

» Instead of having to type the class / method name and select all the radio
buttons in the previous slide, the user can use the popup menu on fields /
methods in the outline view to also search for references and declarations.

This way the user will not be prompted.
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Java Build Path

» Java Build Path
e Each Java project has a build path that defines
» How resources are built
v Where output (.class files) are placed after a build
» Where external resources are located
v Source from other projects in the workspace
v JAR files from other projects
v External JAR files
e Similar to setting the CLASSPATH when running applications outside
the workbench

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Each Java project has a build path property which specifies which projects and internal / external
(relative to the workspace) jar files this project requires in order to compile and run.

» This is very similar to setting the CLASSPATH environment variable for a JDK.

» To set the build path, right click on the Java project and select "Properties" from the popup menu.
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Java Build Path - Source
x|

+ Beaninfa Path Java Build Path
Debugger Source Lookup

Build Path
Java I - [?‘ F'rniaclsl 13 Lih[aIiESI 11 Drdarl

i JRE " Use the project as source folder

Lal,!ncher 1 Use source folders contained in the project
- Pioject References

Team Lreate Hew Folder. |
Add|Existing Falders... |

Bemove |

Build output folder:

IJiSeriesJava Samples Browse..

2 Accounts Recievable
2% Sales

» Specify whether project uses source folders or not
» Source folders are recommended for large projects

v Provides an additional level of grouping between the project
and Java packages

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Here we see how to set the Java Build Path. In the Java project properties dialog select "Java Build
Path". This displays a four page notebook. We will look at each page on the upcoming slides.

» The first page lets you specify whether or not this project uses source folders to organize Java
packages. For large projects, source folders give you an extra level of organization for your Java
code.
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Java Build Path - Projects

.. ¥ Properties for iSeries Java Samples x|

Java Build Path

Lookup
P, Libraries I 11 Order I
Bequired prajects on the build path:
G Intranet Application Select Al
[11a% J ava Samples Deselact Al

Build output folder:

IJiSeriesJava Samples Eroﬂse...l

» Select all projects in the workspace that are required by
this project
vi.e. This project uses classes in the other project

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» The "Projects” page lets the user specify which other Java
projects in the workspace should be included in the build path
for the current Java project.

WDT400
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Java Build Path - Libraries

ﬂ
++ Beaninfo Path Java Build Path
i Debugger Source Lookup
Java Build Path ;
V Info - = Suurcel =] Pruiecl Drderl

= JRE JABz and class folders on the build path:

:;f‘o“.:z:’;'efemncas 5 JRE_LIE - D:AWDECAWSSD e bt jar Lreate Folder.

Te;m mimﬂﬂ.iar - DA DSCANS SD /A pluging/com.ibm. etools.izeries. .. Adld Folders. .
Add JARs...

Add External JARs...

Add Yariable...

> These are NOT 0S/400 libraries!
» Specify all JAR files required by your Java project
vi.e. IBM Toolbox for Java

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas

Attach Source...
Bemove
Build output falder:
IKiSenesJava Samples Bruyse...l

Add JAR file
__ from another
project

Add JAR file
from the local
filesystem

© 2003 IBM Corporation

» The "Libraries" page lets you specify which jar files should be included in the build path for the current project.
» Use the Add JARs button if the jar file is already located in the workspace.
» Use the Add External JARs button if the jar file is located somewhere else on your local hard disk.
» The Add variable button is similar to Add External JARs except that it lets you defined a variable for the source path
where the jar file is located. If you have multiple jar files in the same directory you can use a variable to point to the
directory. That way if the directory name changes you only have to update the variable not every single entry.

WDT400
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Java Build Path - Order

Java Build Path

(% Souce | & Piojects | Il Libla

Build claze path:

3 JRE_LIE - D:AWDSCAWSSD AredlibAit jar Lp |
m jt400 jar - D WD S CAS 5D pluging/com. b, eboolz. izeries. bog Barmn |

(2 /iSeries Java Samplas

4| |
Build output folder:

I!\SErias Java Samples Browsze: |

» Specify the order the projects and libraries are included in the build path
» This is similar to your *LIBL on the OS/400

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» The "Order" page lets you specify the order that other projects and
jar files should be included in the build path. Select the entry in
the list and use the move up / down buttons to change the order.
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Managing Your Import

> First setup preferences
e Window -> Preferences
e Specify order imports should be listed
» For example: java, then javax, then com
» Add your own!!!
e Specify how many qualified imports to use before importing everything

zl
[#- workbench Organize Imports
- Build Order
[ Data Preferences used by the Organize Imports action.
[#- Debug [Drefing the sorting order of import statements. & package name prefis
- Help [e.0. org.eclipse] iz a vald entiy.
Internet iava
- iSeries Java Tools M
- iSeries Projects com Bemove
- Java =
Classpath Yariables Up
- Code Formatter
i Installed JRE s Down .
-~ Java Edito See next slide
- Drganize Imports Nurnber of gualified imports before = is used [2.0. org.eclipse): |2
- Refactaring
- LPEX Editar

© 2003 IBM Corporation

» Java tools can also be configured to manage the import statements in Java classes.

» The first thing the user should do is open the Preferences dialog and set the number of qualified
imports that they want to have before the import is changed to a global import (i.e. java.sql.*;) By
default this value is set to 99. A value of 2 or 3 is recommended.

» The user can also specify in which order the Java tooling should list imports.
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Managing Your Imports

. ¥ Java - Development Studio Client ;Iglﬁl

File Edit Perspective Project Debug ‘Wwindow Help

S-HB G| X% |E-F-%-|daced e s ERTE

==l x; JoBCS: x |
% package con.ibm.java.sanples iseries: -
@ ::meclrt java.=gl.Driverlanager:
:_meDrt J Unds on;
) inport J ot
inport J Reds ition;
% Rewvert
inport ¢ ———————— === . ¥;
E Ut . ¥ Java - Development Studio Client
| /:*Sampll Copy \trate the featu Eil: Edit Perspective Project Debug ‘Window Help
- n Paste 1 : - = B — - — ————— =
® <holz = ooling< by in WDSH -|a|:&%|®§-|ﬁ;-*-|ﬁ\@@.é@s|"4’||§@
* reads Select Al . physical file usin
* yrite————  standard out. @ * ]
* Print. — - 3 q
® @zutl————— = AD Toole tean % clkage con.ibm. java. sanples . iseries;
* @yers Shift Rigfht 1
*; Iy Shift Left ‘ Ein] L dava.=q
TR T comment - i7q) .itm.2=400. access. AS400JDBCDriver:
Uncarmment % P
*
Fne: E * Sample class to illustrate the features of the
Content Assist * ¢b»Jawva Development Tooling<~-b: in WDSC Thi=s class
DOLEnt Assis @ * reads an iSeries data physical file using JDBC and
Add Impart — * yrites the result to standard out.
Organize Imporks *
* @zuthor Toronto iSeries AD Tools tean
Extract Method, . * @yersion 0.91
*
EindReplace... B - o =T P
GotoLine. ..

4

| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Shows how to manage imports. Once the user's organize imports preferences
are set they can use the right click "Organize Imports" action from the Java
editor. This will format the import statements in the class according to the
preferences
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File Edit Perspective Project Debug ‘Window Help

S-lHRa|Xn|a- - k- daced @ v ERE L

X]
’@M e NEA-Cr 2 S b i rrreore

To import a class simply

=]
h|ghl|ght the Class name and % * reads an iSeries data phy=sical file uslflg JDEC and =
" " ’— * writes the result to standard out
select "Add Import" from the Ha|| = .
B *® @author Toronto iSeries AD Tools team
popup menu. % :/@verslon 0.91
public class JDBCSanple {
E Connection jdbcConnection:
. Statement jdbcStatement
Tlp. i) Unda
- o =tatic | Redo
icki try { Reyert
DOUble CIICklng ona Class DriverManager. registerDriver L wver(lil;
i i i i } catch (S0LEzception e) { Cut
name or variable will highlight Loh (SOLEmoeption =) o
|t 1 3 Paste
SEE Select Al
* Constructor.
: @, o The TCE<IF h e
H * [@param hostname =) - o=ztnal —— 8 — ——F
Error |n Code because * to be accessed Shifk: Right
*/ p
. . i Left
public JDECSample{String hostname) { =
the Class AS400 has T A5400 as400 = new (hostnans Comment
not been imported yet. } Uncanment
Farmmat
public =static wvoid main(String[] arg: ngtentnssist
;
T Qrganize Imports
Extract Method. .. —
4| Find/Replace. .. »
GotaLine. .. —

Add »
| WebSphere Development Studio Client | Java Development Tools | by: George Voutsinas © 2003 IBM Corporation

» Explain another handy feature of the Java editor which is to automatically add the import statement for a class.

» In this screen shot and error is shown on the one line because the class AS400 has not been imported yet. To automatically import this class:

» Highlight the class name in the editor

» Select "Add Import" from the right click popup menu

» This will add the import to the class according to the user's organize import preferences. For example: If two classes had already been
specifically imported from the com.ibm.as400.access package and the user's preference was to globally import after 2 classes, then this action
would cause those first two imports to be removed and a global import to be added because the AS400 class is also part of this package.
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