iSeries Operations Navigator Plug-in Development ibm.com/eServer/iSeries/Oper_Nav

404025

IBM (&) server iseries

Operations Navigator Plug-In
Development

Greg McGuire
mcguireg@us.ibm.com

IBM @server, For the next generation of e-business,

Overview

IBM (&) server iseries

» What does iSeries Navigator Plug-in Support offer me?
» Integrating into iSeries Navigator
» Using iSeries Navigator plug-in interfaces and services
» How can | build a Plug-in?
» Installing and setting up of the tools, JDKs, classpath, etc.
» Developing your Graphical User Interface (GUI)
» Developing your Application
» Getting and Putting data to the AS/400
» Plugging your app into iSeries Navigator via the registry
» Debugging
» Installing your plug-in
» \Where can | get more information?

IBM @server. For the next generation of e-business.
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What doesiSeries Navigator Plug-in Support offer?

IBM (&) server iseries

Seamless Integration into the iSeries GUI
» Multiple integration points into iSeries Navigator
» iSeries Naviator is the direction of the iSeries

Built-in Installation and Distribution for your application
» Uses iSeries Access for Windows install from the iSeries file system
Easier Management using iSeries Access for Windows services

» Installing fixes and code upgrades
» Uninstalling the application

» Using multi-national language support

Flexible Options for building your plug-in
> Java, C++, and Visual Basic plug-in support in Op Nav

» This presentation focuses on Java as the preferred method

IBM @server, For the next generation of e-l

Some Background I nformation

o _ . o IBM (€ server iSeries
>iSeries Navigator is shipped as part of iSeries Access for Windows at

no additional charge.

»Toolbox for Java is API's, GUIs and tools for connecting to the
ISeries via Java and is shipped with iSeries Access for Windows

» Business Partners may provide Plug-ins

= set of resources, classes, interfaces, and other
“cross-references" that allow OpNav to be extended
without changing code

= Allows third parties to build applications without knowing
internals

> Plug-ins can be C++, Java or VisualBasic, however, Java is
recommended

IBM @server. For the next generation of e-business.
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Plugin Development

IBM (&) server iseries
» Can take a staged approach to development

1. Good first step is to create a new context menu that launches
your application

» Easier to do, not as tightly integrated

2. Then add Application to Op Nav to make it more visible

IBM @server, For the next generation of e-business,

What does Op Nav Plug-in Support offer?

IBM (&) server iseries

Seamless Integration

IBM @server. For the next generation of e-business.
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OpNav User Interface Elements

IBM (&) server iseries
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IBM @server. For the next generation of e-business.

User Interface Characteristics of iSeries Navigator

(notes) IBM (€ server iSeries

» Functions are arranged in a hierarchy

» User works with lists of objects that represent iSeries resources

> | ists are "snapshots" of server activity

» Actions are defined on each object type

» Actions may be unique or common (e.g. Copy, Paste, Delete, Properties)

> Actions may be enabled or disabled based on the object's state

»Online help is available for each action

»When the user selects an action, Operations Navigator displays a dialog.
= confirmation
= single panel that contains additional data
® property sheet or wizard

»When the user clicks OK, the requested action is performed.
B |f action was successful, the main OpNav window and status area are refreshed.
= |f an error occurred, an error message is displayed.
= Return is made to the dialog to allow user to correct the error.

IBM @server. For the next generation of e-business.
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AttachingtotheTree

» Add your folder to the tree

= At any container

object's property sheet.

» Add your action to another object's

€3 A5 /400 Dperations Navigator
File Edit “iew Options Help

IBM (&) server iseries
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IBM @server. For the next generation of e-business.

Listsand Status

» Enumerate objects
» Manage objects
> Manage columns

» Refresh levels
= Object
=List
=Tree (everything)

» Status messages

€3 AS /400 Dperations Mavigator
File &M i Option:  Help

IBM (&) server iseries
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Add New Menu Items and Buttons

IBM (&) server iseries

* Menu Items drive

=Pull down menus

= Context menus

57400 Dperations Havigator
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IBM @server, For the next generation of e-business,

M enus and Buttons (Notes)

i IBM (&) sarver iseri
» Depends on currently selected item iSeries

» May depend on other things
Security etc..

» Each menu item has associated action or command to invoke
Commands may be reused

» Pull-down and context menus have same content
same menu handler called with different flags

» Toolbar buttons also utilize menu handler

IBM @server. For the next generation of e-business.
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What does Op Nav Plug-in Support offer?

IBM (&) server iseries

Op Nav Plug-in Interfaces and Services

IBM @server, For the next generation of e-business,

23
How doesit work? @@?ﬁﬁ |
IBM (& serv="iSeries

» The Operations Navigator user interface framework is designed to let
users work with lists of AS/400 resources and to perform actions on
them.

» The architecture of the Plug-In feature reflects this user interface design
by defining interfaces for working with

» lists of objects in a hierarchy,
» for defining actions on those objects,

» and to handle drag-and-drop operations.

* You implement a set of predefined classes and methods, which are
invoked by Operations Navigator in response to a particular user
action.

IBM @server. For the next generation of e-business.
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OpNav Building Blocks Q@@Q

Op Nav communicates with the Java plug-in using'?%ﬂm Ygeries
interfaces that you implement:

> Interfaces
= ActionsManager - for menus, toolbars and buttons
= | istManager - for listing objects
= DropTargetManager - for handling drag and drop
= PropertiesManager
= TasksManager

» Resources
= MRI dll - displays your icon in the Op Nav tree

> Classes

[ | i i o 1 ® r #
jar fllﬂﬁ-l (@server, For the next generation of e-business,

OpNav Building Blocks

IBM iL‘I‘EfWSeries
S

»Common services provided 'for free' by Op Nav ©

= Refresh item / list - Auto refresh automatically refreshes
the list of objects based on a time specified by the user

= Set status text -Displays how many items are listed and
how old the data is

= Flyover help - Provides the capability for help when the
cursor points to a field. You provide the help text.

IBM @server. For the next generation of e-business.
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How does Op Nav know about your Plug-in?

A

entries

IBM (&) server iseries

> Registry Entries - provide cross-references to make
your plugin known to Op Nav

* You use standard interfaces and provide Windows registry

» Whenever an action occurs it looks in the Registry

iISeries Java Your
Navigator Interfaces Function
] The registry is like a dictionary of classes
Windows When an action happens it performs a lookup
Registry in the registry and calls the class

IBM @server. For the next generation of e-business.

How your plugin fits with iSeries
i iSeries Navigator
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OpNav Plug-in Interfaces

IBM (€ sarver iSeries

* Interface types
= Context menu handlers
= Drag drop hander
= Property sheet handlers
= Data servers / List managers

= Taskpad managers

IBM @server, For the next generation of e-business,

Standard I nterfaces (Notes)

IBM (& server iseries
Java interfaces parallel those used in C++

Function Java Interface C++ COM Interface
Context Menu Display and | ActionsManager IContextMenu
Command Execution queryActions QueryContextMenu
actionSelected InvokeCommand
Enumerating Object Lists | ListManager IA4HierarchyFolder
open Open
getitemCount GetltemCount
itemAt ItemAt
getAttributes GetAttributesOf
getColumnData ...Etc. GetColumnDataltem ...
Handling Drag and Drop | DropTargetManager IDropTarget
dragEnter DragEnter
dragOver DragOver
dragExit DraglLeave
Taskpad TasksManager IA4TasksManager

IDN (£/5CTVCT, TOT HIC NEXL Zencerdalion oI €-DUsiness.
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ActionsM anager Interface

IBM (& sarver iseries
« ActionsManager provides lists of user actions to a user
interface and also performs actions requested by the user

e To display menu choices and act on menu requests,
use the ActionsManager interface
= initialize - passes in the object selected
® queryActions - lets you add menu items for the object

= actionSelected - tells you which menu item was selected

IBM @server. For the next generation of e-business.

ActionsM anager Diagram

IBM (&) server iseries
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gueryActionsfor ActionsM anager

IBM (&) server iseries

e queryActions (building context menu)
= get the object type
—handle context for drag-drop first
- check for different types

= check for action zones in context menu : g:::"e
» CUSTOM o

» STANDARD \ Mew Library %l
= Easte E

= add ActionDescriptors to action array

Create Shortcut

5 ol Fodr] IEH

L

Braperties

= frequently called - be efficient!

IBM @server, For the next generation of e-business,

Toolbars

IBM (&) server iseries

»You provide ...
= toolbar bitmap (.bmp files)
=toolbar information (text and hover help)

» gueryActions is called for each button
»clicking the toolbar button generates the action

»actionSelected called with identifier of action

= can be same action as menu action

IBM @server. For the next generation of e-business.
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Toolbar Diagram

How does the toolbar work?

IBM (&) server iseries
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Options Diagram

IBM (&) server iseries

How does the Option menu work?
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ListManager Interface

IBM (&) server iseries

> A ListManager implementation constructs and
manages a list of objects to a user interface,

> Required to populate OpNav component lists
= initialize - identifies the container object to be enumerated

—open - obtain and construct the objects (called on separate "data"
thread - do long stuff here!)

= getStatus - returns the current status of the list
— getErrorMessage - if getStatus is LIST_ERROR

= getltemCount - should return the total number of object in the list

= itemAt - returns Itemldentifier of nth object

IBM @server, For the next generation of e-business,

ListManager |nterface

IBM (&) server iseries
— getAttributes - attribute flags for nth object
= getColumnlinfo - returns column headings

= getColumnData - returns data for column list

= getListObject - returns cached list object (e.g. for another

interface) <
also called on Refresh before
— close - frees all resources T

— prepareToEXxit - last chance to clean up.

= getlconlndex - separate, non-interface method currently
provides icon for nth object

IBM @server. For the next generation of e-business.
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ListManager Diagram
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IBM @server. { e-business,

DropTargetManager Interface

IBM (&) server iseries

= Handles drag and drop processing
® initialize - identifies target of drag/drop operation

® dragEnter - indicates whether a drop can be accepted and
the action that will take place on the drop

® dragOver - called while the user continues over drop target
(usually the same as dragEnter)

® dragExit - user left the target or cancelled

® drop - user indicates drop. Action is taken.

IBM @server. For the next generation of e-business.
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DropTargetManager Diagram
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PropertyPage Diagram

IBM (€ server iseries
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Programmatic | dentifier (Progl D)

IBM (&) server iseries

> Used in registry file and in the directory structure of
the client

» Indentifies your Plug-in uniquely in the registry
»Form: vendor . component

» Example: Lotus.Domino, IBM.Sample

IBM @server, For the next generation of e-business,

Sampleregistry entry (Notes)

; Define the primary registry key for the plugin IBM @3) Server iSeries
[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\IBM.MsgQueueSample4]
"Type"="Plugin"

"MinimumRISCRelease"="ANY"

"MinimumIMPIRelease"="NONE"

"ProductID"="NONE"

"ServerEntryPoint"="NONE"
"NLS"="c:\\MsgQueueSamples\\win32\\mri\\MessageQueuesMRI.dII"
"NamelD"=dword:00000001

"DescriptionID"=dword:00000002

"JavaPath"="c:\\\MsgQueueSamples;"

; Add key that indicates that the plug-in supports SSL
[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\IBM.MsgQueueSample4\SSL]
"Support Level"=dword:00000001

; Register a new folder

[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\IBM.MsgQueueSample4\folders\Sample4]
"Attributes"=hex:00,01,00,a0

"CLSID"="{1827A856-9C20-11d1-96C3-00062912C9B2}"
"JavaClass"="com.ibm.as400.opnav.MsgQueueSample4.MgListManager"

"Parent"="AS4"

IBM @server. For the next generation of e-business.
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(Sample Registry Entry continued) Notes

“NamelD"=dword:0000000f IBM (€ server iSeries

"DescriptionID"=dword:00000010
"Defaulticonindex"=dword:00000001
"Openlconindex"=dword:00000000

’

; Register a context menu handler for the new folder and its objects

[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY
EXTENSIONS\IBM.MsgQueueSample4\shellex\Sample4\*\ContextMenuHandlers\{1827A857-9C20-11d1-96C3-00062912C9B2}]

"JavaClass"="com.ibm.as400.opnav.MsgQueueSample4.MgActionsManager"

; Register a drag/drop context menu handler for the new folder and its objects

[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY
EXTENSIONS\IBM.MsgQueueSample4\shellex\Sample4\*\DragDropHandlers\{1827A857-9C20-11d1-96C3-00062912C9B2}]
"JavaClass"="com.ibm.as400.opnav.MsgQueueSample4. MgActionsManager"

; Register a drop handler for the new folder and its objects

[HKEY_CLASSES_ROOT\IBM.AS400.Network\3RD PARTY
EXTENSIONS\IBM.MsgQueueSample4\shellex\Sample4\* \DropHandler]

@="{1827A857-9C20-11d1-96C3-00062912C9B2}"
"JavaClass"="com.ibm.as400.opnav.MsgQueueSample4.MgDropTargetManager"

IBM @server, For the next generation of e-business,

How can | build a plug-in?

IBM (&) server iseries

Overview

IBM @server. For the next generation of e-business.
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Plugin Development Cookbook

Steps to developing your plugin IBM @'server iSeries

1. Set up the tools, jdks, classpath, etc.

2. Develop your Graphical User Interface (GUI) with the
GUIBuilder

3. Develop your Application

4. Getting and Putting data to the iSeries (using PCML and the
Toolbox for Java)

5. Plug your app into the iSeries Navigator via the registry
6. Debugging
7. Installing your plug-in

IBM @server, For the next generation of e-business,

How can | build a plug-in?

IBM (&) server iseries

Step 1. Set up the tools

IBM @server. For the next generation of e-business.
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Setup Your Development Environment
» Install iSeries Access for Windows IBM (&) server iseries

> Select Toolbox for Java from Selective install menu
»Run CheckVersion to apply GA service pack

» Install the Java Developer's Kit (JDK 1.3 for V5R1) IBM's developerWorks
website:  http://www-106.ibm.com/developerworks/

> Set up classpath:
jdk1.3\Iib\;
d assPat h=
.;C\java; C\jdkil. 3;
C \Program Fil es\IBM O i ent Access\jt400\lib\uitools.jar;
C \Program Files\I BM d i ent Access\cl asses\jopnav.j ar;
C\Program Files\IBMdient Access\jt400\lib\jt400.]jar;
C.\Program Files\IBMdient Access\|t400\Iib\jui400.jar;
C\Program Files\IBM Cient Access\jt400\Iib\data400.]jar;
C\ProgramFiles\IBM O ient Access\jt400\lib\util400.]jar;
C\Program Files\IBM dient Access\jt400\lib\x4j400.jar;
C\ProgramFiles\IBMdient Access\JRE\Lib\jhall.jar;
Pat h=...; C\jdkl. 3\ bin;

IBM @server, For the next generation of e-business,

Required JAR Files

. . . . . Eﬁser}/
» uitools.jar Contains the GUI Builder and Resource Script @o%v(erter oecr)

I éSer|es

> jui400.jar Contains the runtime API for the Graphical Toolbox. Java programs
use this API to display the panels constructed using the tools. May be
redistributed.

» data400.jar Contains the runtime API for the Program Call Markup Language
(PCML). Java programs use this API to call iSeries programs whose parameters
and return values are identified using PCML. May be redistributed.

> util400.jar Contains utility classes for formatting iSeries data and handling
AS/400 messages. May be redistributed.

> x4j400.jar Contains the XML parser used by the API classes to interpret PDML
and PCML documents.

> jt400.jar Contains the Toolbox for Java jar .zip file
» jhall.jar Contains Java Help

> jopnav.jar Contains OpNav infterfaces that each component implements
IBM @server. For the next generation of e-business.
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How can | build a plug-in?

IBM (&) server iseries

Step 2: Develop the Graphical User Interface

IBM @server. For the next generation of e-business.

Simpler Java Dialogs with GUI Builder

IBM (&) server iseries

File Edit Insert Wiew Help FAa O s =4 EE 9
AEH 0888909 | mimimRooE ORA=@ 2
ks GUI Builder =
01 ExamplePOML pdml [+ 0.0 Jid 273x120
=43 Panels -
| ETEIE IR = EXAMPLE_PANEL _ O]
NAME_LABEL
-ahl NAME Marme:
"3 CLOSE_BTH
E\i}iPmpellies : Close
Froperty Value
Elernent PANEL -
Hame EXAMPLE_PAMEL
Title Example Panel . .
R e The GUI Builder is..,
» Height 120
| . . .
Lon_ = a WYSIWYG visual editor to build Java
Marging H
> Top i windows
» Bottomn 18
v Lef 18 =
T 16 = a3 PDML generator
Grid =l

= the starting point for all Java
development!!

IBM @server. For the next generation of e-business.
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Development and Tools

e IBM (€ sarver iSeries

e Easily create graphical user interface panels in Java with the Graphical
Toolbox

= GUIBUILDER and Resource Script Converter

« Incorporate the panels into your Java applications, applets, or iSeries
Navigator plug-ins

» Program Call Markup Language (PCML) for iSeries data access

e Graphical Toolbox and PCML are packaged with the Toolbox for
Java
—Installed via Client Access selective install or a web download

IBM @server, For the next generation of e-business,

What isPDML?

_ _ IBM (€ server iSeries
* PDML is a language that IBM developed using XML. It's

similar in structure to HTML and SGML.

» Here are some examples of PDML tags:
= <panel> -- defines a panel
= <title> -- specifies the title of the panel or field
= <size> -- specifies the size of the panel or field
= <|abel> -- defines a label on the panel (static text field)

= <|ocation> -- specifies the location of the field on the
panel

= <putton> -- defines a button on the panel
= <textfield> -- defines a textfield on the panel

= and many more... .
IBM @'server. For the next generation of e-business.

© Copyright 2001 IBM Corporation. All rights reserved. May 2001 Pages 43-44



iSeries Operations Navigator Plug-in Development ibm.com/eServer/iSeries/Oper_Nav

PDML Example

_ IBM (€ server iseries
Here's what the PDML looks like for the simple panel

shown below:

<PDML version="1.0" source="JAVA" basescreensize="1024x768">

<PANEL name="EXAMPLE_PANEL">
<TITLE>EXAMPLE_PANEL</TITLE>
<SIZE>278,120</SIZE> [EiExample Panel I [=] S
<LABEL name="NAME_LABEL" disabled="no">
<TITLE>NAME_LABEL</TITLE> Name: |
<LOCATION>15,20</LOCATION>
<SIZE>100,19</SIZE>

</LABEL> Close

<TEXTFIELD name="NAME" masked="no" editable="yes'
disabled="no">

<TITLESNAME</TITLE>
<LOCATION>161,14</LOCATION>
<SIZE>100,26</SIZE>

</TEXTFIELD>

<BUTTON name="CLOSE_BTN" disabled="no">
<TITLE>CLOSE_BTN</TITLE>
<LOCATION>89,83</LOCATION>
<SIZE>100,26</SIZE>

</BUTTON>

</PANEL>

</PDML>

IBM @server, For the next generation of e-business,

What can | do with the GUI Builder?

IBM (&) server iseries

» Using the GUI Builder, you can:;
= Create GUIs
= Manage the translatable text

- Generate Help skeleton

- Generate Java Beans for data management

IBM @server. For the next generation of e-business.
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What arethe advantages for using the GUI Builder?
(Notes) IBM (€ server iSeries

¢ 2 Other methods to create Java panels:

—Write raw AWT code (without a graphical tool)
» (+) Panel components automatically resize for each NLV
= (-) Panel layout is defined in the Java code
» (-) Requires many edit, compile, and debug cycles before
getting it right

= Use graphical tools that generate AWT code
= (-) Panel component locations and sizes are absolute

> (-) Panel layout is defined in the Java code

» (-) Translators must know Java to resize panels for each
language

IBM @server, For the next generation of e-business,

What arethe advantagesfor using the GUI Builder?
(Notes) IBM (€ server iSeries

* How does that compare with the GUI Builder?

- Use GUI Builder
» (-) Panel component locations and sizes are absolute
e put that's OK cecause they are not defined in code
~ (+) Panel layout is defined in PDML (no compilation required)

= (+) Fits well into the existing translation process:
« Structure is similar to the Windows .rc files
e Translators don't change Java code (fewer bugs)
e Translators don't need to know Java to resize panels
» (+) Provides additional functionality, such as generating the
help and data beans

» (+) If user interfact technologies chnage, the Ul definition

dofﬁi{'} Eﬁgggrmrgp&gﬁle next generation of e-business.
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Relationship between the GUI Builder & Your IDE?

IBM (&) server iseries

e GUI Builder

— Builds the end-user interface -- the panels

e Java Development Environment (e.g. Visual Age,
Symantec Cafe, etc.)

- Builds, compiles, and manages the Java code

— Do not use it to build the end-user interface -- the
panels (use the GUI Builder instead)

IBM @server, For the next generation of e-business,

Creating Java Windows

IBM (&) server iseries

The GUI Builder allows you to create different types of
Java windows:

Panels -- simple dialogs

Property Sheets -- Notebook pages with tabs at the top

Wizards -- multiple pages displayed sequentially

Tabbed Panes -- multiple pages with tabs at the top, bottom, right or left

Split Panes -- multiple pages displayed adjacent horizontally or vertically

Deck Panes -- multiple pages layed on top of each other

Menus -- menu bars containing menu items

Toolbars -- toolbars with menu items that can link to existing menu items in
the menu bar

= Context Menus -- context menu definitions that can be used to pop-up
context menus for components

IBM @server. For the next generation of e-business.
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Managing trandatable text

) —
» The GUI Builder provides the String Table function . S

order to manage translatable text.

» Use the String table for:
= Messages
= Menu text and status bar help

= Additional status bar information (e.g. User Bob created)

»\What about the text on the panels?
= The field text on each panel is translatable.
= The field text does not need to be added to the string table.

= The field text is stored in the same file as the string table information.
During translation, it will also get translated. .
IBM @server. kor the next generation of e-business.

How can | build a plug-in?

IBM (&) server iseries

Step 3. Develop your Application

IBM @server. For the next generation of e-business.
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Files generated by GUI Builder

GUIl Builder

Generate Generate Serialize
Help Data Beans
| Panel Hml | |DataCIassName.java | | Panell pdml zer |

A Panel2 ktml |DataCIassName.class| PanelZ pdml.ser
Properties List
Resource Fesource Panels Hml Panel3 pdml ser
Bundle

Bundle
e i
| Filehame. peml | | FileMame.pdml | A5z GUI Builder = [0] x|
File  Edit Insert Wiew  Help
| FileMame properties | | FileMame java |

EE g8 s 8 0

ol GUI Builder |
= D NTCesign pdrp

-0 Panels Propetties  » [EIETTIEGE: 3

-0 Propety 5| Insert »  Country »
Save * Property Resource Bundle
Save As List Resource Bundla
Close v Generate Help

v Generate Data Beans
Serialize

Files Generated by GUIBuilder (Notes)

IBM (&) server iseries
» Properties Resource Bundle

By default, it usesthe Properties Resour ce Bundle which will createtwo filesfor you:

® FileNamepdml -- holds the panel definition information, such asthe type of fields, their location,
etc..

® FileName.properties-- holdsall of thetrandatable text

» List ResourceBundle
Used to enhance perfor mance of the application.
Compilesthe panel definitions and trandlatable text, so performance is better at
run-time.
® However, it will dow down performancein the GUI Builder when previewing panes.
Thisbundle will create threefilesfor you:

® FileNamepdml -- holds the panel definition information, such asthetype of fields, their location, etc..
® FileNamejava-- holdsall of thetrandatable text

® FileName.class -- compiled version of FileNamejava

» Serialization
= Compresses the information for each window in the PDML file.
= Enhances performance of your Java panels.
® Creates these files for you:
® PanelName.pdml.ser (for each panel in the PDML file)

IBM @server. For the next generation of e-business.
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Help Generation

[T WA il DoV

Help Topics | Baok: | [t | Copy |
* Creates help skele.tons for each pangl in Example Panel -
the PDML flle Thls help Skeleton WI” In.sertthe overview help here. Content within these <helpcontent> tags
appear when the user click on the F1 or el be preserved.
Obtain hely field listed below by selecting the kr link or b
Help button. Cliking the feld and pressing F 1.
* Does not overwrite any existing help in Fields
help skelton Heme
Help.
¢ The help file cannot be tested in the GUI .
Builder. You must load the file in a Java e
appI|Cat|0n for the help tO appear }Ijnsmhalp gnrNameha'e Cortent within these <helpcontents> tags will
. E PrEserver
* Creates these files for you: Help 2 E xampic Pancl 5]
B - I help for Help b
« PanelName.html (for each panel in the PDML file) h?;‘gsm‘jﬂfr P " —

IBM @server. For the next generation of e-business.

Files generated by GUI Builder

IBM (€ server iSeries
E‘%Example Panel _[O]x]

Mame

» Generating Data Beans _ oo |

= Generates data bean skeletons (get and set methods) for fields
in the PDML.

= Makes it easy for you to get started on the Java code for the
panels.

= Creates these files for you:

e DataClassName.java (for each data class specified in the PDML file)
-- file with get and set methods for each attribute in the data class

e DataClassName.class (for each data class specified in the PDML file)
-- compiled version of the corresponding .java file

IBM @server. For the next generation of e-business.
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Data Bean Generation

_ IBM (&) server iseries
e Data Class and Attributes

= used to send and receive information to and from individual
fields on the panels.

= Specify the Data Class and Attribute in the Properties

= Only generates Databeans if
® Generate databeans is set to "True" at save
= Dataclass & attribute fields are specified

=8 Properties B3 || = EXAM_PANEL _[O] %]
Froperty value
Element TEXTFIELD = 5
Name TEXT_1 e
Text
Bounds
K 188
» Width 100
¥ Height 26
Data Class ExampleClass
Narne

Editahle true
hiultiline false
Masked false

LT =) u Format

I'Bﬁ]' (F]bﬂr“-t Flyover Text

Dizgabled false ==
Heln Alias 1=

Data Bean Generation

IBM (&) server iseries
Example of a data bean skeleton (get and set methods)

Data Class == ExampleClass
Attr i bute e Nan]e import com.ibm.as400.ui.framework.java.*;

public class ExampleClass extends Object implements DataBean

private String m_sName;

3 xomple Pancl REE public String getName()

{ return m_sName; }
Mame:

public void setName(String s)
{ m_sName =s; }

w public Capabilities getCapabilities()

{ return null;  }

public void verifyChanges()
{13

public void save()

{13

public void load()
{ m_sName =""; }

}

IBM @server. For the next generation of e-business.
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Button Handling

i IBM (€ server iseri
e Button Actions (€ iSeries

= Specify each button's Action handler in the Properties (by
specifying the class name)

= Generates a button handler skeleton

Egjﬂ'Pmpeﬂies
Property Wallg
= Three Button Actions are available Seme CLosE BTH
without having to write a button cavel Close
handler (must specify in Properties): b 105
[ 102
e COMMIT -- For OK buttons Y Width 100
e CANCEL -- For Cancel buttons — =
e HELP -- For Help buttons Stie
m!ﬂ_COMMIT
Flyover Text
Digahled false
Help Alias

IBM @server. For the next generation of e-business.

How can | build a plug-in?

IBM (&) server iseries

Step 4: Getting Data to / from the iSeries

IBM @server. For the next generation of e-business.
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Getting datato/ from theiSeries

IBM (& sarver iseries
e Toolbox for Java objects

—CL commands - The Toolbox for Java
provides a facility to run CL
commands

—JDBC - the Toolbox for Java provides
the drive

=Series API's

=PCML - to make it easier to call
ISeries API's

IBM @server, For the next generation of e-business,

Toolbox for Java Objects

Cool objects already built for
YOU. » Users and groups

IBM (&) server iseries

» User spaces

» Data queues

» Messages and message queues
> Digital certificates

» System values

» System status

» Object authority

»Jobs and job attributes

> Datpreaseeter: For the next generation of e-business,
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IBM (&) server iseries

PCML - Simpifying iSeries Data Access

IBM @server, For the next generation of e-business,

What isPCML?

IBM (& server iSeries
» Program Call Markup Language

= Simplifies the process of calling iSeries programs from Java
programs

= An XML-based language to define iSeries program interfaces

= PCML describes an iSeries program interface
» Used to drive automatic data translation

» com.ibm.as400.data.ProgramCallDocument

= A Java class representing the interfaces described in a PCML
source file

- Performs data conversion and program calls to the iSeries

IBM @server. For the next generation of e-business.
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Moreon PCML

IBM (&) server iseries

» PCML is implemented as a package of java classes
= com.ibm.as400.data (data400.jar)

» Built on top of the Toolbox for Java access package
= com.ibm.as400.access (jt400.zip/jt400.jar)

» Shipped with Toolbox for Java

IBM @server, For the next generation of e-business,

Simplifying iSeries program calls

IBM (&) server iseries

» Simplifies Java programs by handling complex relationships
in iSeries data

= Varying length character strings

= Varying length structures

= Varying sized arrays of fields and structures

= Nested arrays

= Varying locations of data -- offsets and displacements
= Strings with run-time CCSID tagging

m Parameters or fields within a structure that exist only at specific
OS release levels

IBM @server. For the next generation of e-business.
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Structureusing PCML

IBM (&) server iseries

Java —
application Serialized
PCML
IBM XML
parser
PCML < > Java toolbox
classes access classes

IBM @server, For the next generation of e-business,

PCML Example- PCML Source Code

<pcm version="1.0"> IBM (& server iseries

<pr ogr am name="f oobar"
pat h="/Q8YS. | i b/ JOE. | i b/ RABOCF. | | me=doesnot haveto match
<dat a name="fred" t ypez" char "‘_Leﬁ.g-rh/:’ the name of the actual program
<data name="ethel" type="int" |ength="4" [ >
<struct nane="| ucyAndRi cky">
<data nane="| ucy" type="char" l|length="1" />
<dat @narre:" ricky" type="int" length="4" />
</ stru@®@>
</ progr 3Gz)
</pcm >

<program:> contains
onetag for each
par ameter

cr. For the next generation of e-business.
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PCML Example - Java code

IBM (&) server iseries

Construct using an AS400

AS400 as400 = new AS400(); / SR AT s

try {
ProgranCal | Docunent pcnl =
new Prograntal | Docunent (as400, "exanple");

pcm . cal | Progran("foobar"); Set input values and
get output values using
" qualified name"

bj ect val = pcnl. getVal ue("foobar.fred");
val = pcml . getVal ue("foobar. | ucyAndRi cky. | ucy");

}
catch (Pcm Exception pe) {}

IBM @server, For the next generation of e-business,

TheProgramCallDocument class

IBM (&) server iseries

» PCML is implemented by the com.ibm.as400.data
package

» The public class Pr ogr antCal | Docunent does
all the work

» Constructed with an iSeries (toolbox) object, and

the name of the PCML resource
pcm = new ProgranCal | Docunent ( nyAs400,

..wri");

PCML resourcename

IBM @server. For the next generation of e-business.
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TheProgramCallDocument class

IBM (&) server iseries

* In the above example, "gsyrusri" is the name of a PCML
resource to be located via the classpath.

= Constructor first looks for serialized version of resource

s"gsyrusri.pcnl.ser”

= |f serialized version not found, source version must be found
«"qQsyrusri.pcm™

m Resource name can be package qualified on constructor
«"comi bm nypkg. gsyrusri ™

IBM @server, For the next generation of e-business,

<data> Elements (Notes)

IBM (&) server iseries

» Data elements are accessed in Java by specifying the fully
qgualified name of the element.

» A qualified name consists of the qualified name of the
element's parent, a period separator, followed by the
element'snane= attribute

For example:

pcmi . get Val ue("gsyrusri.receiver.userNane");

Comesfrom:
<program nanme="qgsyrusri">
<struct nanme="receiver">
<dat a nanme="user Nane" >

IBM @server. For the next generation of e-business.
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Data Types (Notes)

Java object isinput to
Pr ogr antal | Docunent . set Val ue()

and returned from
PrograntCal | Docunent . get Val ue()

AS/ 400

IBM (&) server iseries

type= | engt h= preci si on= Java object
char 0..65536 java.lang.String
dat a- nane
i nt 2 15 (signed) java.lang.Short
16 (unsigned) |java.lang.Integer
4 31 (signed) java.lang.Integer
32 (unsigned) |javalang.Long
packed 1..31 0..length java.math.BigDecimal
zoned 1..31 0..length java.math.BigDecimal
fl oat 2 java.lang.Float
4 java.lang.Double
byt e 0. . 65536 byte [ ]
dat a- nane

IBM @server. For the next generation of e-business.

How your plugin fits with iSeries
i iSeries Navigator
Navigator S
Dl [dt ¥en Crtom Help
JOpNav PmB sE ale o
BV | Ervnoarnent Wy Conreclions | Fohacpld: Java Message Uupos t
Inter-
[<@—Op Nav A s Tack Dain
f
aces Infra- = Il My Cornechors 5 2ok [63EEMUER G, o Fiis
structure + "‘.h:::< s ok EMEIGUERNG, o il Ha
AS/400 Toolbox for Java |opNay for - i gﬁ‘;:&‘““-‘-ﬁ:;‘ il
« PDML API * JDBC Java Java' - m&mwsﬁru I dok EAEEWSLEER Y, . Fri A
« Panel = IFS serviceg Plug-ins i ) b [OEELIUEER S Fil B
Managers ° Data area/queue S A s (B 0b pemzshoUmR S Priap
«pCMLAPI  * Programcall [ Ctsbiasa
® etc.. o, Rl Srilans
B AFF M rcsr
JRE 1.3 Backup, Facoreary and WadisSar
TCP/IP Sockets 4 | 19 |
ExFuichit /" Your App !
plugged into
Panels created OpNav
Java with GUIBuilder
Connections m_”: r—
(Server Jobs) = -
== e
o] e | = -
iSeries — ]
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How can | build a plug-in?

IBM (&) server iseries

Step 5: Plug your applications into Op Nav using the registry

IBM @server, For the next generation of e-business,

Plugging your App Into theiSeries Navigator Registry
_ _ IBM (& server iSeries
Files needed to make your plugin known to Op Nav
% Suggest copying setup.ini and filename. reg file from the sample
code
e Setup.ini -
=File that provides the information needed to install, upgrade, and service
an iSeries Navigator plug-in.

e mri.dll -
= Provides the icon and text that is displayed for your plug-in (i.e. the icon
and description in the iSeries Navigator tree)
= Can be created by any tool that creates MFC mri.dlls

¢ filename.reg -

= Contains the registry entries needed for an iSeries Navigator plug-in
written in Java. The registry entries inform the Navigator that a Java
plug-in exists, and identify the names of the Java classes which implement

the interfaces defined for a plug-in.
IBM @server, For the next generation of e-business.
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Excer pts from a Sample Setup.ini file (Notes)

IBM (&’ server iSeries

Setup.ini - File that provides the information needed to install, upgrade, and service an Operations Navigator
plug-in.

[Plugin Info]

Name=Java M essage Queue Sample 3

NameDL L =M essageQueuesMRI .dll

NameResI D=1

Description=Oper ations Navigator Java Plug-in sample 3

DescriptionDL L=M essageQueuesM RI .dl

DescriptionResI D=2

Version=0

Vendor| D=IBM .JavaSample

SupportExpresssYES

; The Service section providesthe following information to the

; Client Access Selective Setup and Login Service Check programs:
;[Service]

FixLevel=0

Additional Size=0

;File sections can be empty. Those file sections are smply ignored.

; The Base Files section

[Base Files]
1=javasamplejar

IBM @server, For the next generation of e-business,

Excer pts from setup.ini continued...(Notes)

IBM (&) server iseries

; The Java MRI Files section (example for Canadian French) - optional if you trandate to other languages

[JavaMRI2981]
1=javasamplemri_fr_CA jar

TheHelp Files section

’[Help Files]

The Registry Files section - thisisrequired

’[Registry Files]
1=M sgQueueSample3.reg

; Thelnstall Dependencies section - The AS/400 Java Toolbox islisted
; asa dependency below.

IBM @server. For the next generation of e-business.
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How can | build a plug-in?

IBM (&) server iseries

Step 6: Debugging your application

IBM @server, For the next generation of e-business,

Checklist of Most Common Problems

IBM (&) server iseries

“1f the tools do not come up, the classpath is probably not
specified correctly.

“Wrong version of Java
@ Wrong version of Swing
Z1f help doesn't come up, ensure you are pointing to jhall.jar

in your classpath
» C:\Program Files\IBM\Client Access\JRE\Lib\jhall.jar

Release JRE Swing JavaHelp

V5R1 JRE 1.3 none - jhall.jar
swing is 111
included in
JRE 1.3

VAR5 JRE 1.1.8 Swing 1.1

V4R4 JRE 1.1.7 Swing 1.0.3

IBM @server. For the next generation of e-business.
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Wheretofind error details

IBM (& sarver iseries
» Graphical Toolbox writes error messages to a log file
specified by the application

» PCML writes error messages to a log file specified by the
application

» iSeries Navigator Writes error messages to the iseries Access for
windows History Log & Detail Trace Log

» Uses Trace class from the Access package of the Java
ToolBox (com.ibm.as400.access. Trace)

» |f problems occur, obtain all log files!

IBM @server, For the next generation of e-business,

Serviceability API- (Notes)

: IBM (&) server iseri
Trace class methods for logging data: K ISEries

log(int, String)

Logs a message in the specified category.
log(int, String, boolean)

Logs a message and a boolean value in the specified category.
log(int, String, byte[])

Logs a message and byte data in the specified category.
log(int, String, byte[], int, int)

Logs a message and byte data in the specified category.
log(int, String, int)

Logs a message and an integer value in the specified category.
log(int, String, Throwable)

Logs a message in the specified category.
log(int, Throwable)

Logs a message in the specified category.
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How can | build a plug-in?
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Step 7: Installing your plug-in

IBM @server, For the next generation of e-business,

Java Plug-in Installation

iSeri i IBM (& server iseri
» iSeries Navigator Install C iSeries

= iSeries Navigator is shipped as part of iSeries Access for Windows at
no additional charge.

» Your plug-in's install

= |nstall from an iSeries using iSeries Access for Windows Selective
Setup

= Will have it's own install option

= |nstallation of JRE, Swing and Toolbox for Java is handled by iSeries
Access for Windows

Release IRE Swing JavaHelp
V5R1 JRE 1.3 none - swing is | jhall.jar1.1.1
included in JRE
1.3
VAR5 JRE 1.1.8 Swing 1.1
V4R4 JRE 1.1.7 Swing 1.0.3
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| nstallation
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= |

| =

I

IBM @server. For the next generation of e-business.

What's Needed for Install?

IBM (&) server iseries

> Product Installs plugin on the Server
1.Include files and resources in an OS/400 licensed program
2.The licensed program should be installed into the IFS directory on the AS/400 in:

QIBM/UserData/GUIPlugin

> Setup.ini file - determines where the plugin will be installed in iSeries
Navigator

> The plugin will be displayed in iSeries Access for Windows Selective

Install
» The user checks the plugin to install it

> When a user installs a plug-in, Selective Setup uses a setup file in the
plug-in's subdirectory to identify and locate the files to be copied to the
user's workstation.

> Java plug-ins, Selective Setup copies the plug-in's JAR files to the locations specified in
the setup file.
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Install Notes
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» Product Installs plugin on the Server
1. Includefilesand resourcesin an OS/400 licensed program
2. Thelicensed program should beinstalled into the IFS directory on
the AS/400in:
| f your product only supportsiSeries Access for Windows:
QIBM/User Data/OpNavPlugin

If your product supportsthe XD1 client & iSeries Accessfor

Windows:
QIBM/User Data/GUIPlugin

IBM @server. For the next generation of e-business.

Scanning after I nstall

IBM (&) server iseries

» After a plug-in has been installed, iSeries Navigator performs a "scan” function the
first time the user selects an iSeries in the Navigator hierarchy.

» The scan operation uses information that is supplied by the plug-in about its software
prerequisites to determine whether the plug-in's function should be activated for that

iseries- ASSADD Dealions Mavigato =]

Dirm o o ransy rchallned Ol s o
_ Meagalo components hawe beendetecied.
Y ACHAS TFT il i bee dcannesd o debemin
SRS mhichol he e componaniz § uppot,

ou nep chaies pol by perioin This operstion
naw. Tha acan bnchon may ba reckad
msrniehy 8t & Lsbe) bres by eslecing
“Fioperks” on ACHASTFD.

Careeizcan | v |

»Following completion of the scan operation, the iSeries Navigator saves the status of
the plug-in (whether to activate the plug-in for a particular AS/400) locally on the user's
workstation.
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Displaying list of installed Plugins

How do | know what plugins are installed? IBM (@ server iseries

1. In the Operations Navigator window, right-click on an AS/400 and select
Properties.

2. In the Properties dialog, select the Plug-ins tab. The installed Plug-ins are
I|Sted System01 Properties [2]x]

Ganelall Cnnnectionl Licensesl Hestartl Directory Services | P

Plug-ing Installed On PC | Service Directary |

Intemet Default et |
Sample extenzion Drefault —

Wirtual Private Networking Default

Plug-ing Supported By Systern0] ‘

Intemet Rescan I
Sample extenzion

Wirtual Private Metworking

0K I Cancel | Help |
IBM @server, For the next generation of e-business,

Where can | get more Information?

IBM (&) server iseries

IBM @server. For the next generation of e-business.

© Copyright 2001 IBM Corporation. All rights reserved. May 2001 Pages 89-90



iSeries Operations Navigator Plug-in Development ibm.com/eServer/iSeries/Oper_Nav

Samplesfor developers
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» The iseries Access for Windows TOO0IKit contains

samples for:

® Java (recommended)
B C++

= Visual Basic

* Note, the iseries Access for windows ToolKit is an
optionally installable component of iseries

Access for Windows.

IBM @server. For the next generation of e-business.

Redbooks:

IBM (&) server iseries

Redbooks available at: http://www.redbooks.ibm.com/

» AS/400 XML in Action: PDML and PCML , SG24-5959-00
= The entire book is available on the web in PDF format.

»Building AS/400 Client/Server Applications with Java
SG24-2152-02
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For moreinformation.....

: _ _ IBM (€ server iseries
» On-line help for the GUI Builder and Resource Script Converter

» Info Center

= For Plug-in information via the Client Access Programming links
o http://publib.boulder.ibm.com/pubs/html/as400/v5r1/ic2924/info/index.htm

= For the Graphical Toolbox and PCML via the Java and Toolbox for Java links
e http://publib.boulder.ibm.com/pubs/html/as400/v5r1/ic2924/info/java/rzahh/toolbox.htm
e Then take links for Graphical Toolbox or PCML

» Toolbox for Java website: http://www.as400.ibm.com/toolbox/
> iSeries Navigator website:  http://www.as400.ibm.com/oper_nav/

» DeveloperWorks website (to obtain JDK):

| http://www-106.ibm.com/developerworks/

IBM @server. For the next generation of e-business.
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This publication may refer to products that are not currently available in your country.

Client Access, Client Access/400, iSeries, OS/400, and IBM are trademarks of the
IBM Corporation in the United States or other countries or both.

Java is a trademark of Sun Microsystems, Inc.
NS/Router, and NS/Elite are trademarks or registered trademarks of Netmanage.

Microsoft, Windows, and the Windows 95/NT logo are trademarks or registered
trademarks of Microsoft Corporation.

Other company, product, and service names may be trademarks or service marks of
others.
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Operations Navigator with Java Plug-ins
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Operations Navigator .
Op Nav |Op Nav Op Nav Java Plug-in
Java
Gt infra- Interfaces * DataBeans * PDML files
App fstructure - * Formatters * HTML
Ll * Handlers * Images
.F]’Iava_ ® PCML files
ug-ins
9 . AS/400 Toolbox for Java
> va «PDMLAPI  *JDBC
Services * Panel *IFS
Managers e Data area/queue
¢ PCML API * Program call
® etc..

Help C++
Connections

el e | | =] (Server Jobs)
Panel Manager -Testof Supported

Com|

Java
Connections
(Server Jobs)

AS/400

Created wiIN] GURYIRIer, For the next generation of e-business.

How your plugin fits with iSeries Navigator
iSeries Navigator
£ A5, 400 Dperations Raigaboe =lai=
ObN Dl [dt ¥en Crtom Help
JP av R e R i g Emiruims o
| e;va | Envnoment Hy Conrecions ﬁm Tava m:m Tiens |
N | a— Op Nav & B MEnsgenen Cented (Ronam) Tack Osin
faces Infra- = B My Cornechors 5 2ok [63EEMUER G, o Fiis
structure = [ Rchespad [ xob DRG0 FrIN
B3 Basicperathne [ o DEEBEEIAGER )y, FriMa
Toolbox for.Java OpNav for = &g ork Nengenert B e Ll
* PDML API EDES Java Java I g Canfiauralion d Servke (B Jok DUEAEEKARER Y. . Fiidp
« Panel TS services Plug-ins ; r;-m ) Jobs DGEELAJGUER G, o Fil B
Managers * Data area/queue 3 Luﬁ“'s'L”mam ok DIESIQUIER ., Pl g
s pCMLAPI " Programcall I i [ Databiasa
» etc.. 4o, Rl Seilene
T GE AR Mg
JRE 1.3 Backop, Fincoremrs: anc Ho i Sor
TCP/IP Sockets 4 AY '
ExFuichit /" Your App
plugged into
anneIs created OpNav
Java with GUIBuilder
Connections i
(Server Jobs) 2
— HED
cumnn ¥ ot | sa | |_ow |
- ?ﬂntl“anﬂgurTexln[Snppnmd 1
' P “omponents
iSeries N~ j
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