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Introduction

Thislab explains the steps necessary to build an Operations Navigator plug-in gpplication Thislab will give you the
opportunity to build a Java GUI plug-in that gets and retrieves data from the i Series.

Overview and Background Information

Operations Navigator
Operations Navigator (Op Nav) istheiSeries Graphica User Interface. Operations Navigator dlows the user to
perform many of the i Series adminigration functions. Some of these functions include creating users and groups,
working with your database, setting up security, administering your TCP/IP configuration, working with a network of
iSeries, plus much, much more.

Operations Navigator is shipped with Client Access at no additional charge (“freg’” with OS/400).

Plug-in Support
Y ou can integrate your own application into Operations Navigator using the plug-in support.
Operations Navigator plug-in supports alows you to build your application using either Visud Basic, C++, or Java.
However, Javais the preferred programming language and will be the focus of thislab.

A plug-in gpplication is a set of resources, classes, interfaces, and other “cross-references’ that extend Operations
Navigator without changing Op Nav’s underlying code. The plug-in gpplication developer (Y ou)
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can build an application and integrate it into Operations Navigator without knowing the internd infrastructure of Op
Nav.

The plug-in support gives you afew options to seamlesdy integrate your application into Operations Navigator:
*Add your function to an exigting context menu, menubar, or toolbar.

*Add a property page to an existing Properties dialog.

*Add your own folder to the tree within an existing folder.
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In addition, plug-in support offers a set of common services that your plug-in can take advantage of, including:
e Auto-refresh -- setting up atimed refresh for i Series objects in the Operations Navigator list view.
* Setting Status bar text

*Digplaying flyover hdp

The Java™ Language

Javaisasmple, object-oriented, network-aware, portable, interpreted, robust, secure, architecture neutral,
high-performance, multithreaded, dynamic language. Javais object-oriented from the ground up. Java organizes code
into acollection of classes. Each classis made up of methods and data. Classes can be grouped together and placed in
packages.

®Packages are smilar to iSeries ILE RPG service programs. They enable you to divide your piecesinto easily reused
units. Packages are Javalanguage congtructs. They may contain multiple classes.
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®Classes ae gdmilar to iSeries ILE RPG modules. They enable you to divide your source code into functions
(“methods’ in Java, procedures and subroutines in RPG) and the variables those functions need. Classes are typicaly
sdf-contained groupings. They normdly contain multiple fieds (variables) and methods.

®Methods are Smilar to iSeries ILE RPG procedures and subroutines. They contain al the actua code your program
will run. In Java, unlike RPG, executable code can only exigt in methods, and methods can only exist indde classes.

Toolbox for java

Introduction
The Toolbox for javais a package of tools, APIs, and predefined GUIs for you to use when building your plug-in
application. Y our plug-in application can access i Series data and resources using the Toolbox for java. In addition, you
can use the GUI Builder, packaged in the Toolbox, to build your GUI front-end.

The Toolbox for java contains the infrastructure to access the following i Series data and resources:
* JDBC and record-level accessto DB2/400 data
*  print resources

* integrated file system

e dataqueues

* programcdls

e command cdls

* usligs

e jobligs

* joblogs

*  message queues

e and many others!

The Toolbox for java contains the following tools to help you build your GUI:
* GUI Builder
* Resource Converter

The GUI Builder isavisud WY SIWY G editor for building your Java panels. It generates PDML, asmpletag
language that was developed by IBM. In addition, you can use the GUI Builder to generate skeleton files for the data

Lab: Extending Operations Navigator -- 6 © Copyright IBM Corp. 2000
Plugging Your Applications Course material may not be reproduced in whole or in part

without the prior written permission of IBM.
Trademarks are the nranertv of their reanective owners



Lab: Extending Operations Navigator -- Plugging in Your Applications

beans, event handlers, and button handlers for your GUI pands. Plus, the GUI Builder will dso generate skeleton files
for the on-line help for your application.

The Resource Converter takes a Windows resource file and converts it to aPDML file. After converting the fileto
PDML, you can use the GUI Builder to edit and update the GUI panels.

All of the classes in the TOOLBOX FOR JAVA are 100% Pure Java.

The current verson of the Toolbox is‘mod 4" which shipped with iSeriesverson 5 release 1. It runs on any VM that
supports JDK 1.3 or later.

Toolbox ‘“mod 4’ is currently available for download. In addition to new functionality, this version of the Toolbox
support Java 2 aswell as DK 1.1.x.

See http://www.ibm.com/eser ver/iseries/tool box for more information
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Javadoc

The TOOLBOX FOR JAVA provides detailed APl information in aJavadoc. Javadoc includes an overview of the
class, public constants, and a detailed explanation of each public congtructor and public method. Asacomponent is
developed, the developersinclude information in the Java sourcefiles. A tool that comes with the JDK pulls out this
information and formatsit as HTML. An example follows.

The Toolbox Javadoc isingdled on the lab PCs. To view it, start Netscape then open file
c:\plugins\V5R1 JavaDoc PDML /index.html.

¥ Generated Documentation (Untitled) - Netscape
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The Big Picture: Putting it all Together

The following diagram illustrates how al of these features work together to build an applicationthat is integrated into the
iSeries GUI, Operations Navigator.

How your plug-in fits with Operations Navigator
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The Lab

Overview

Thislab congsts of exercises that demonstrate how to build an Operations Navigator plug-in application from gtart to
finish Inthe exercises, you will create a Java GUI using the GUI Builder in the TOOLBOX FOR JAVA. Then, you
will plug the GUI into Operations Navigator. In addition, you will will write the code that retrieves and sets the data on
the iSeries.

Each exercise gives you some experience with the different stepsin the process of building a plug-in gpplication. In
most cases, you will start with an exigting source file and modify it dightly. If you want to skip some of the exercises, the
source code isingtaled on thelab PCs.

Y ou need the following hardware to complete this|ab:
Server - iSeries - 0S/400 V4R2 or |ater

Client - PC - Intel based; 128 MB Memory; 200 MB hard drive
Windows 95, Windows 98, Windows ME, Windows NT or Windows 2000

Y ou need the following software on the client to complete this lab:

* JavaDeveopersKit 1.3

e TOOLBOX FORJAVA (Mod 4 -- V5R1)

* Client Access Express V5R1 (with Operations Navigator installed)

Y ou must have the following files (with their gppropriate directories) in your CLASSPATH and PATH environment
vaiables.
ClassPath= .;C:\java,C:\jdk1.3\lib\classes.zip;
C:\Program Files\IBM\ClientA ccess\jt400\lib\uitoolsar;
C:\Program FilesIBM\Client Access\classes\jopnav.jar;
C:\Program FilesIBM\Client Access\jt400\lib\jt400.zip;
C:\Program Files\IBM\Client Access\jt400\lib\jui400jar;
C:\Program Files\IBM\Client Access\jt400\ib\datad00.jar;
C:\Program Files\IBM\Client Access\jt400\ib\util400.jar;
C:\Program FilesIBM\Client Access\jt400\ib\x4j400.jar;
C:\Program FilesIBM\Client AccessJJRE\Lib\jhdl jar;
Path=...;C:\jdk1.3\bin;
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Lab Flow
Most of the exercises include Java source code with afew holes. What is missing is the code that demondirates a
particuar festure of the plug-in support. Y ou will fill in this code then compile and run the program. Hints are given in
the lab ingructions to help you write the code. If you get stuck, the lab solutions are & the end of this handout or the
completed source code is available.

Lab Setup
During this lab you will need an iSeries, auserid and password.  Thisinformation will be given to you by the instructor.
Peasefill in thisinformation below so that you have it for reference during the lab.

My i Series systemis:

My i Series userid is:

My i Series password is:

The PC source code directory is C:\plugins\

Tips to Remember
* Javaiscase-sengtive. Enter dl lines exactly in the case they gppear in the prototypes that follow.

You are now ready to begin the exercises.
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Exercise 1: GUI Builder -- Simple GUI Panel

Introduction
In this exercise, you will creste the GUI for the plug-in using the GUI Builder. The GUI Builder is
packaged and ingtaled with the TOOLBOX FOR JAVA. The GUI Builder creates Java panels
usng PDML (Panel Definition Markup Language), atag language (Smilar to HTML or SGML) that
was created by IBM using XML (Extendible Markup Language).

In addition to using the GUI Builder to create your GUI pandls, property sheets, and wizards, you
can use the GUI Builder to generate the databeans and the help skeletons for the GUI. Databeans
are used in Javato get and set data on the GUI panels. In this exercise, you will generate the
databean skeleton files and the help skeleton files for the GUI panel.

The solutionsto thislab arein c\plugindsolutions\Exercise 1 -- GUI Builder\.

Goals of this exercise
At the end of this exercise, you should be able to:

1.Start the GUI Builder.

2.Creaste aPDML file.

3.Create a GUI pand for your plug-in.

4.Bind user interface objects to a databean.

5.Save the PDML file, generate Java code for the databeans, and generate HTML help for the
fidds
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Part 1; Start the GUI Builder

1. Start aDOS prompt using the Start menu: select “ Programs’, “Command Prompt”.

2. Change the current directory to the directory which contains the lab source code (c\lab29lf). To
change directory, enter: cd C:\plugins

3. Runbatchfilej avaset up. Thiswill set up the classpath environment varigble to point to the
Toolbox jar files. Y ou must run this batch file any time you open anew MS-DOS prompt.

4. Run the GUI Builder. Inthe DOS prompt, type:
java com.ibm.as400.ui.tools.GUI Builder

The following splash screen will appear while your PC garts the GUI Builder.
J..é] IBM Graphical Toolbox for Javs

“Yersion 2 Release 1 Modification level O

Copyrightic) IBM Corparation 1928, 1935

All Bights Feserved

Loading GUI Builder ...

Note: Y ou can dso launch the GUIBuilder from the Express Toolkit. Y ou mugt have inddled
the Express Toalkit from Client Access selectiveingal. Go into Client Access Express, select
the Express Toalkit and then select GUIBuUIlder.

& Express Toolkit =101 x|
| Fille  Edt  View ”|| = Back - ”lﬁ

J Address I_@ i Documents and Sett__l RGD

I

Express LI Builder Resource
Toolkit Scripk C.

Nacal
[Loca|1.59 KB b= My Computer 4
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5. Specify the compiler for the GUI Builder.

Thefirg time that you run the GUI Builder, the Options window will gppear. You need tofill in the
path for the Java compiler that you wish to use. The GUI Builder will use this when compiling the
data beans or resource files that it crestes.

For thislab, you will find the java compiler in:
C:\Program Files\IBM\Javal3\bin\javac.exe

GUI Builder Options = x|

Cumpilerl Panel |

Compiler executable: arm FilesUBhiJaval ibinijavac. exe |4

Classpath specifier; -classpath

Compiler classpath:

Other compiler options:

0] Cancel Help |1|

Didn’t work? Now what?
*Check the classpath. Doesit include everything that was listed in the setup portion of the [ab?
*Did you run the javasetup batch file before you started the GUI Builder?
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There are 3 main windows that you work with in the GUI Builder: the File window, the Properties
window, and the panel editor window.

15 BUI Builder I ] = g Panel (PANEL1: File1] ==
File View Help 4 En @ Iﬁﬂaﬂlﬂﬁp@ﬂ SRR R
e =F- Cop | EFE-mE=RE 0 s R ET
T (Ol x] PANEL ] =
_ = -3 BUTTOM1
Ep) :
Hjsm@oc|d9? -3 BUTTONZ
=8 R g e ) BUTTOM3
O Filet
B4 Panels
- RN

Panel Editor Window

File Window

Ok I Cancel | Help I =

Jz Properties
Fraoperty Walue
Element PANEL
Mame PAMEL1
Title Fanel
Size
F Wiidth 406
k Height 211
lcan
Activate

Properties Window

Use the File window to create new PDML files, insert panels, property sheets, wizards, etc., and save
the PDML file. Y ou can cut, copy, and paste the PDML files, or panes within the files from within the
Filewindow. Y ou can dso setup your user preferences using the menu option View --> Options inthe
File window.

Use the Properties window to change the property of any of the objectsin the GUI Builder. For
instance, to specify whether you want to generate databeans when the file is saved (a property of the
file), you can click on the name of the file in the File window and change the “ Generate Databeans’
property in the Properties window.

Y ou will use the pane editor window when you create anew pane or edit an existing pand. The pand
editor is opened automatically for you when you creste anew pand. To edit an existing pand, just
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double click on the pand name in the File window. The pane editor window includes a setup of user
interface objectsin the toolbar for that window. Y ou can add these objects to your GUI pand by
clicking on the toolbar button and then clicking on the pand. If you are searching for atool or a user
interface object, remember that these toolbar buttons have hover help.

Some tips to remember when using the GUI Builder...

*Press F1 to launch the on-line help. Thisis especidly useful in the properties window.
*Double click on the Properties window to edit the properties.

*Right click on objectsto get their context menus.

*Use the Preview function in the pand editor to verify the layout and behavior of the panels.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any

time during this lab, if you get stuck.
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Part 2: Create a GUI Panel

Eg,iﬁystem Resources GUI Plug-in

CPU utilization: %
System ASF size: mB
Fercent system ASF used: %

Systermn address utilization:

Fermanent: %

Temporarn: %

Cancel ! Help !

Create anew PDML file. Sdlect the menu option File--> New or click on the New File toolbar
button in the File window.

Note: For thislab, we will only create one pand within one PDML file. However, a

PDML file can contain many pands.

Insert anew GUI pand. Sdect the menu option Insert --> Panel or click on the Insert
Panel toolbar button in the File window.

Change the Title and Name of the Pandl in the Properties window.
Name: SystemResources
Title System Resources GUI Plug-in

. Add the text labelsto the pand in the pand editor. Go to the menu bar and select Label. Drop the
labd on the pand.

Specify the following names and labd text in the Properties window:

Name L abel
CPU_Labe CPU utilization:
ASPSize Labd Sysem ASP sze
ASPUsed Label Percent system ASP used:
Addresses Labd System address utilization:
Perm L abel Permanent:
Temp Labe Temporary:.
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2. Align the labels using ether the grid tool or the dignment toolsin the pand editor toolbar. You can
a0 use the equaize space toals in the toolbar to layout the fieds.

Tip: Usethe Control (CTRL) key with the mouse to sdlect multiple objects in the pand.
For the dignment toals, the last selected item (the item highlighted in blue), is the object

that is used as the base for the dignment.

3. Add thelabesto display the information from the databean (the information that will be retrieved
from theiSeries). In addition to setting the name and label in the Properties window, you should
as0 st the Data Class and Attribute properties for the databeans for these fields. Specify the
following information in the Properties window:

Name Text Data Class Attribute

L abel
CPU Vdue % SysemSatusEngine CpuUtilization
ASPSize Vdue MB SysemStatusEngine SysemASPSize
ASPUsed Vdue | % SysemStatusEngine SystemA SPPercent
Perm Vdue % SysemSausEngine PermanentAddressesUsed
Temp Vdue % SysemStatusEngine TemporaryAddressesUsed

The Data Class and Attribute properties are used in the databean to get and set the values for the
labdl.

Note: Since our GUI isdigplaying read-only information, you should add labels to display
thetext from the iSeries. If the GUI required input, you can add any of the other controls

(e.0. text fidd, radio buttons, checkbox, etc.).

4. Align the labels using ether the grid tool or the dignment tools in the panel editor toolbar. Preview
the pand to verify itslayout and content.

5. Set up thefile properties to generate databeans and generate hep. Click onthefilein the File

window and change its properties. Or right click on the file name and select the option to Generate
Databeans and Generate Help.

6. Savethe PDML file. Sdect the menu option File --> Save or click on the Save toolbar button.
Save thefile as SystemStatus.pdml in the plugins directory.

7. Exit the GUI Builder gpplication.
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The following fileswill be saved in your directory.

File name Contents

SystemStatus.pdml The PDML definitions including the main pand, layout, and types
of user interface objects and their bindings to the databeans.

SystemStatus.html A skdleton HTML help file for the pand SystemResources. One

help file will be generated per panel. Thisfile includes a section
for overview help for the pand aswell as context senstive hep
for the objects on the pandl.

SystemStatus.properties Thefile stores al of the text that gppears on the panels.

SystemStatusEnginejava The skeleton databean that was generated based on the Data
Class information that was entered. 1t will contain Java code that
can be updated to manipulate the data on the pandls. One
databean file will be crested for each Data Class that is pecified
in Properties.

SysemStatusEngine.class A compiled versgon of the SysemStatusEnginejava file.

Didn’t work? Now what?

*Did you specify the Data Class and Attribute properties for the [abels?

*Verify that you specified to generate databeans and help. Does “ Generate Databean” and
“Generate Help” properties of the file have avdue of “Trug’?

There are a couple of other File properties that can be set before you save the PDML file:

Properties Resour ce Bundle vs. List Resour ce Bundle -- The type of resource bundle affects
how the text on the panels will be stored. A Properties Resource Bundle stores the panel text ina
Jpropertiesfile. A List Resource Bundle stores the pand text in a javafile and then compiles the
Javafileto create a.classfile. Because thetext is compiled, thereis quicker access to the text from
your GUI. To increase your run-time performance, you should change the PDML fileto creste a
List Resource Bundle. However, if you arein the process of editing and previewing many panels,
you should use the Properties Resource Bundle to speed up the return time of the GUI Builder (if
you are using the List Resource Bundle, the GUI Builder must compile the pand text everytime you
want to Preview the pandl). If you change the fil€'s properties to use a List Resource Bundle, you
will get thefiles SysemStatusjava and SystemStatus.class rather than SystemStatus. properties.

Serialize -- To increase the run-time performance of your GUI, you can seridize your PDML file.
Each pand in the PDML file is congructed using the seridized file. The IBM XML parser is not
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used a run-time to contruct the pand, increasing your run-time performance. If you seridize the
PDML file, you will get an additiond file for each of your pands  SystemResources.pdml.ser.
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Exercise 2: Data Beans

Introduction
In this exercise, you will modify the data beans that you generated in the GUI Builder (from Exercise
1) to get and set data on your GUI plug-in pand. Thefile SysemStatusEnginejava will be modified
to retrieve data from the i Series system using an TOOLBOX FOR JAVA class. After retrieving the
data from the iSeries, you will then modify the databean to display this data on the GUI pandl.

The GUI Builder creates a skeleton file for the databean that includes the following methods:

getAttributeName() method for each Attribute that you specified -- gets the databean

attributes that the user has inputted (e.g. Text field, radio buttons, or checkbox). These methods
will not be updated for this exercise snce the user can not change any of the data on the GUI.

getCapabilities() method

verifyChanges() method

save() method

load() method -- retrieves the i Series data and sets the databean attributes

The solutionsto thislab are in ¢:\pluginssolutions\Exercise 2 -- Databeans\.

Goals of this exercise

At the end of this exercise, you should be able to:

1.Retrieve data from the iSeries using an TOOLBOX FOR JAVA class.
2.5et the data on the GUI pand.
3.Test the GUI to verify the data
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Part 1;: Retrieve data from iSeries

1. Open the SysemStatusEnginejava file usng the TextPad editor. Y ou can use your favorite Java
editor to edit the Javafiles, but we |l use Windows TextPad application for this lab.

2. Add two new import statements.
import com.ibm.as400.access.*;
import com.ibm.as400.opnav.Monitor;

We will use the com.ibm.as400.access classesin the TOOLBOX FOR JAVA to accesstheiSeries
data. I1n addition, the com.ibm.as400.0pnav.Monitor class alows you to log error messages. This
is especidly useful when you plug the GUI into Operations Navigator.

3. Add an instance variable to the class so that the databean knows about the i Series that we will use
to retrieve the data. 'Y ou should add a private instance variable named m_sA S400 of type AS400.

private AS400 m_sASAQ0;

4. Create a congtructor method for the iSeries system.
public SystemStatusEngine (AS400 anAS400) {
m_sASA00=anA A00;

}

5. Modify the load() method to retrieve data using the TOOLBOX FOR JAVA SysemStatus class.

a. Add atry/catch block to contain the existing member variables (attributes). Y ou can use
the logThrowable method to log any errors.

try{
m_sCpuUtilization="";
m_sSystemASPSize =7,
m_sSystemASPPercent =",
m_sPermanentAddressesUsed="";
m_sTemporaryAddressesUsed="";

} catch (Exception ) {
Monitor.logT hr owable(e);

}

b. Modify the try/catch block. Create a new object called aStatus of type SystemStatus at the
beginning of the try block.

SystemStatus aStatus = new SystemStatus (m_sAS400);

This new object uses the methods in the TOOLBOX FOR JAVA class cdled
SystemStatus. To find out more information about these methods, check out the

Javadoc.
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c. Modify the existing assgnments to the member varigbles within the try/catch block. Update
the assgnments to extract the appropriate attributes from the newly crested aStatus object.
For example:

m_sSystemASPPercent =“7;
would be changed to:
m_sSystemA SPPer cent = new Float
(aStatus.getPer cent SystemA SPUsed()).toString() + “ %”;

Member variable SystemStatus method Data type
m SCpuUtilization getPercentProcessingUnitUsed Float

m SSysemASPSze getSystemASP Integer
m_sSystemA SPPercent getPercentSystemA SPUsed Float

m sPermanentAddressesUsed | getPercentPermanentAddresses Float

m sTemporaryAddressesUsed | getPercentTemporaryAddresses Hoat

Note: Percentages are handled differently for different languages and countries. The

technique used in the lab may have to be changed for a different language.

1. Savethechanges and close Textpad.
2. Compile the databean from aMS-DOS prompt.

javac SystemStatusEnginejava

Didn’t work? Now what?

*Check the classpath. Doesit include everything that was listed in the setup portion of the lab? Did
you run the javasetup beatch file before you compiled the file?

*Check SysemStatusEnginejava for typing errors. Remember that Javais case-senditivel Also
check for semi-colons and curly braces.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any
time during this lab, if you get stuck.

Lab: Extending Operations Navigator -- 23 © Copyright IBM Corp. 2000
Plugging Your Applications Course material may not be reproduced in whole or in part
without the prior written permission of IBM.
Trademarks are the nronertv of their resnective nwners



Lab: Extending Operations Navigator -- Plugging in Your Applications

Part 2: Test the Application

1. Openthe TextPad editor. Savethe new file as SystemStatusT ester.java.

2. Add two import statements to the test gpplication.
import com.ibm.as400.access.*;
import com.ibm.as400.ui.framework.java.*;

We will use the com.ibm.as400.access classesin the TOOLBOX FOR JAVA to accesstheiSeries
data. In addition, the com.ibm.as400.ui.framework.java classes contain the infrastructure classes to
display the PDML panel that you created.

3. Create the class and method.
class SystemStatusT ester extendsjava.awt.Frame {
public static void main (String[] ar gs) {
SystemStatusT ester aSystemStatusT ester = new SystemStatusT ester ();

4. Create anew AS400 object named theMachine (within the method public static void main).
ASA00 theM achine = new ASA00();

5. Create anew SysemStatusEngine object named theSysemEngine. Pass theiSeries object asa
parameter.
SystemStatusEngine theSystemEngine = new SystemStatusEngine(theM achine);

6. Cal theload() method of the SysemStatusEngine object to retrieve the data from the i Series.
theSystemEngine.load();

7. Create a DataBean array, which contains the SysemStatusEngine databean object.
DataBean[] dbeans = {theSystemEngine};

8. Create a PanelManager object named pm.
PanelManager pm = null;

The PaneManager class dlows you to display the GUI pand in the PDML file. Tofind

out more information about this class, check out the Javadoc.

9. Add atry/catch block to ingantiate the PanelManager object using the constructor method.
try {
pm = new PanelManager (“ SystemStatus’, “ SystemResour ces’, dbeans,
aSystemStatusT ester);
} catch (DisplayM anager Exceptione) {
e.displayUser M essage(aSystemStatusT ester);
}

The PanelManager congtructor takes the following parameters (in this sequence)
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a. A String containing the name of the PDML file. The PDML document must beina
directory or JAR filein the CLASSPATH. The PaneManager first looksfor a
seridized pand definition before attempting to parse the PDML file.

b. A String containing the name of the actua pand required.

C. The databean array to be used for the pand.

d. Theowning frame.

10. Digplay the pand by running the setVisble method.
Pm.setVisble(true);

11. Save the changes and close Textpad.
12. Compile the test program from an MS-DOS prompt.

javac SystemStatusT ester.java
13. Run the test program from an MS-DOS prompt.
java SystemStatusT ester

Thefollowing logon screen will appear. Sign-on to the iSeries using the user id and password you
were given for the lab.

f£4 Signon to AS /7400

System: ||
Llzer D I
Fasswiord: I

[T Default User ID

F’” Save password

Ol I Cancell

After logging on to theiSeries, the SystemStatus pand will gppear as follows, displaying the current
data from the iSeries.
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Spstem Rezources GUI Plug-in i
CPU utilization: 28 %
System ASF size; 2YT3T mB
Fercent system ASF used: 43.8597 %

Systern address utilization:

Fermanent: 0.0070 %

Temporarny: 0.036 %

Cancel Help

Didn’t work? Now what?

*Check the classpath. Doesit include everything that was listed in the setup portion of the lab? Did
you run the javasetup batch file before you compiled the file?

*|sthethe PDML fileisin adirectory or JAR filethat isin the CLASSPATH?

*Check SystemStatusTester.java for typing errors. Remember that Javais case-senditivel Also
check for semi-colons and curly braces.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any

time during this lab, if you get stuck.
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Part 3: Split the Help and Test Help at Runtime

In order for help to be used at runtime, the topics within the PDML file need to be separated into
individud HTML files. When you run Help Document to HTML Processing, the topics are broken
into individud filesand put into a subdirectory named after the Help Document and PDML file. The
runtime environment expects the individud HTML filesto bein a subdirectory with the same name
as the Help Document and PDML file. The Help Document to HTML Processing dialog gathers the

information needed and calls the HelpDocSplitter program to do the processing:

GotoaDOS prompt to run the Help Document to HTML Processing and enter:

C:\plugins\ava com.ibm.as400.ui.tools.hdoc2htmViewer

E"E,%Help Document to HTML Processzing

Source help document: lC:IpIuginSIEystemStatus.html

Target directory: |C:1p|uginslSystemStatusl

[ Generate mapfile

hap file: I

FProcess Cancel

Browse... I

HrEviEe...

Help

2|

Now, run the test application again and test the help.
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Exercise 3: Adding an Operations Navigator plugin

Introduction
In this section, you will deploy the PDML gpplication as a plug-in to Operations Navigator. Y ou will creste
the ActionsManager interface that displays context menusto a user. It isthe smplest interface to write and
use to extend Operations Navigator.

Once an actions manager is added into the Operations Navigator, various methods are called depending on
the action of the user and the state of Operations Navigator. WWhen implementing the ActionsManager
interface, we implement these methods:

e initidize(ObjectNamd]] argl, ObjectName arg2)

e queyActiondint argl)
* actionSdected(int argl, java.awt.Frame arg2)

These methods are covered in detail in the following steps.
The completed Java code can be found in C:\Plugins\Solutions\Exercise 3 -- ActionManager.

Goals of this excercise:
At the end of this exercise, you should be able to:

1.Create an ActionsManager interface. Within the interface you will:
-- regiger the SysemStatusManager as a context manager of the iSeries Network
-- define a queryAction method
-- define an actionSelected method

2.Modify the windows regisiry

3.Regiger your plugin

4.Test the extension
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Part 1. Create the SystemStatusManager.java

1. Open TextPad and create a new Java source file named SystemStatusM anager .j ava.

2. Add three import statements.

We import all the classes in the following packages:
import com.ibm.as400.0pnav.*;

import com.ibm.as400.ui.framework java.*;
import com.ibm.as400.access.*;

3. Defineanew public class definition named SystemStatusM anager that extends the Object class and
implements ActionsManager.
class SystemStatusM anager extends Obj ect implements ActionsM anager {

4. We define two private class varigbles:

* initObjs— An array of ObjectName
e dragDropObj — Of type ObjectName

private ObjectName]] initObjs;
private ObjectName dragDropObj;

5. Define an initidize method.

When Operations Navigator detects that a plug-in or extension may be required to perform an action, it cals
the initidize method. The initidize method accepts two variables as parameters and returns void. The first
parameter isan array of ObjectName that identifies objects on which the

ActionsManager implementor may want to perform some actions. The second parameter isasingle
ObjectName that is used if an Operations Navigator object is dragged or dropped onto another Operations
Navigator object. In this case, we register the SysemStatusManager as a context manager of the iSeries
Network. Thisway, it is called when the end user right clicks on an iSeries system. As such, the only type of
Operations Navigator ObjectName we should receiveisan "ASA" type.

The parameters that are passed should be stored in the class variables. A completed definition of this method
appears as shown here:

public void initialize(com.ibm.as400.opnav.ObjectNam¢|] argl,
com.ibm.as400.opnav.ObjectName arg2) {

initObjs = argl;
dragDropObj = argz;
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6. Define a queryAction method.

The queryActionmethod is used by Operations Navigator to ask the ActionsManager to report on the
actions it can perform and what is digplayed to the user. To inform Operations Navigator, the queryActions
method returns an array of ActionDescriptor objects. An ActionDescriptor object has anumber of attributes,
some of which are shown in the following

Attribute M ethods Comment
Help Text s, get Action help test displayed | the status field in the Operations
Navigator main window

Text Set, get Text digplayed in the menu

Verb S, get A non-displayed sirng used to identify the action.

ID get, set & A numeric integer used to identify the action. All acitons should be
ActionDestription(ID) | assigned aunique ID for any ActionManager implementor.

subActions set, get Enables context menus within menu items

Default set, isDefault() If true, then this menu item is the default action on this context menu.

In this case, the queryActions method needs to return an array of one eement, snce we are only performing
one action. The ActionDescription returned needs to have the attributes set that are shown in the following
table.

Property Required Value

ID 1

Text System Status

Hdp Text L oads the lab System Status plugin
Verb I TSOSysSts

Before setting up the ActionDescription, ensure thet you are defining the correct menu to display in the given
context. Thisis achieved by checking the ObjectType that was set when the initidlize method is cdled. In this
case, we registered the context menu to exist only under an iSeries System. This object typeisAS4, and it
represents an i Series network connection. For a complete list of the available types, see the system registry
entries for

HKEY_CLASSES_ROOT\IBM.AS400.Network\TYPES.
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The getObjectType method can throw an ObjectNameException so we encapsulate the code within atry block.
The following code sampleillustrates dl of these points

public ActionDescriptor[] queryActions(int argl) {
ActionDescriptor[] actions=new ActionDescriptor[0];
String obj Type = null;
try {
obj Type = initObj90].getObj ect Type&();
if (objType.equals(" AA")) {
if (argl & CUSTOM_ACTIONS) == CUSTOM_ACTIONS) {
actions=new ActionDescriptor[1];
ActionDescriptor act = new ActionDescriptor (1);
act.setText(" System Status');
act.setHelpText(" Loads the LAB System Status Plugin");
act.setVerb(" I TSOSysSts");
actiong 0] = act;
}
}

}
catch (Exception €) {
M onitor .logT hrowable(e);

}

return actions;

}

7. Define an actionSe ected method.
The actionSdlected method is only caled by Operations Navigator when the user selects one of the actions
returned in queryActions. For this reason, we need to indantiate any databeans and code the mgority of the
plug-in within this method:

a. We add apublic method called actionSelected that accepts two arguments. The first argument should be
an integer caled argl. The second should be a Frame cdled arg2. The method does not return avaue.

b. Weusean if clauseto verify that the action sdlected (argl) isequd to 1. Snce thisisthe only vaue st
by queryActions, it should aways be st to 1.

c. Oncetheaction isverified, we use atry block since the subsequent methods may throw an exception.
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d. Withinthetry block we extract the iSeries system object from the first element in the initObjs varigble
using the getSystemObject(). We store this vaue in anew ASA00 object caled theMachine.

e. We use theMachine to create a new instance of the SystemStatusEngine databean and cdl it
theStatusEngine.

f.  We have the theStatusEngine load data by caling the load() method.

0. Wecreate an array called dBeans of type DataBean. We st the first and only element to be
theSystemStatusEngine. Now that the databean is initidized, we need to display the SystemResource
pand. To achieve this, we use the PanelManager class and congtruct a pand manager object using the
databean and the owning frame.

h.  We declare a Pane Manager object caled pm and st it to null.

I.  Withinatry block, we ingtantiate the pm object using the constructor method, passing the following
parameters in sequence:

* A String containing the name of the PDML file. The PDML document must be in adirectory or JAR
fileinthe CLASSPATH. The PaneManager will first ook for a seridized pand definition before
attempting to parse the PDML file.

e A String containing the name of the actua pand required.

* Thearray of databeans to be used by this pand.

e Theowning frame.

j. If the Paned Manager congtructor method throws a anel M anagerException, we catch it and use the
displayUserMessage() method, to display a message to the user.

k. Todigplay the new panel and hand over contral to this pand to the user, we use the setVisible(true)
method.

I.  Weuseacatch to trgp dl exceptions and log them to the Monitor log using the logThrowable() method.

After completing this step the defined method should appear like this example:

public void actionSelected(int argl, java.awt.Frame arg2) {
if (argl==1)
{
try {

A 00 theM achine = (AS400)initObj g 0].get SystemObj ect();
SystemStatusEngine theSystemEngine = new
SystemStatusEngine(theM achine);
theSystemEngine.load();
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DataBean[] dbeans = {theSystemEngine};
PanelManager pm = null;
try
{
pm = new
PanelManager (" SystemStatus' ," SystemResour ces' ,dbeans,ar g2);
}
catch (DisplayM anager Exception e){
e.displayUser M essage(ar g2);
}
pm.setVisible(true);
}
catch (Exception €) {
Monitor.logT hrowable(e);
}
}
}

8. Save the java source.

9. Compile the java source. javac SystemStatusM anager.java

See C:\Pluginssolutions\Exercise 3 -- ActionManager for the solution code

Didn’t work? Now what?

*Check the classpath. Doesit include everything that was listed in the setup portion of the lab? Did you run
the javasetup batch file before you compiled the file?

*Check SysemStatusManager.java for typing errors. Remember that Javais case-sengitivel Also check for
semi-colons and curly braces.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any time during

thislab, if you get stuck.
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Part 2: Modifying the Windows Registry

To reduce the possibility of incorrectly setting the registry, use aregidry file. Anincorrectly set registry can,
under extreme circumstances, causes your machine to stiop functioning. Therefore, we recommend that you
aways backup the registry prior to any modification. Follow these steps:

1. Backup theregidtry.

a. Start the regedit program

b. Sdect Registry --> Export Registry File from the menu and export dl entriesto afile cdled Origind in
the C:\plugin directory.

2. Thesampleregidry file (SysStat.reg) exigsin C:\PluginsSolutions\ingal. The fallowing isthe code for the
regidry file

REGEDIT4
; Define the primary registry key for the plugin

[HKEY_CLASSES ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\LAB.SystemStatusPlugin]
; You have written an extension to the shell, so use EXT for the type of

; plugin. If aListManager interface had been implemented then you would

; have set thisto Plugin

"Type"="EXT"

"MinimumRISCRelease"'="ANY"

"MinimumIMPIRelease"="NONE"

"Product| D"="NONE"

"ServerEntryPoint"="NONE"

; The next value point to the base directory or archive used to find any
; required user class definitions.

"JavaPath"=" C:\\plugins\\solutions\\Exer cise 3 -- ActionM anager;"
"JavaMR|"=""

; Although no DLL isused you are required to add aregistry entry. It will
; never be used or accessed but it MUST exist.

"NLS'="SysStat.dlIl"
"Namel D"=dword:00000000
"Descriptionl D"=dword:00000000

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

[HKEY_CLASSES ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\L AB.SystemStatusPlugin\shellex\AS/400
Network\AS/400 System\ContextM enuHandlers\{ 1827A857-9C20-11d1-96C3-00062912C9B2} |
"JavaClass'=" SystemStatusM anager ™"
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3. Gotothisdirectory in the Windows NT Explorer, and double click on the SysStat.r eg file to have the
system apply it to the Windows regidtry.

Y ou should receive the following message:

Registry Editor x|

@ Information in C:Pluginst SOLUT L~ 14 Installl SysStat . reg has been successfully entered into the registry.
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Part 3: Test the Extension

To test the extenson, perform the following steps.

1. Start Operations Navigator. If it isaready active, then close and re-openit to force it to read the registry
again.

2. Sdect and expand the defined 1Series system.
3. Log on to the system as prompted.

4. |If the extenson is registered, a scan operation takes place. Click the Scan Now button to confirm that the
SCcan can occur NOW.

A5 /400 Dperations Mavigator |

Ore or maore rewly installed Operations
Mavigatar components have been detected.
RCHASRJS will now be scanned to determine
which of the new components it supparts.

Yau may chaose not ta perfarm Hhis operation
now. T he szan function may be invaked
manually at a later time by zelecting
"Propertiez’ on RCHASHIS.

Cancel Scan Help

5. Right dlick on the system menu item to see that the newly ingdled extension is available in the System’s
context menu.
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43 AS /400 Dperations Mavigator
File Edit “iew Options Help

CI"!é'llﬁ'l ><|| 'ﬁllﬂl |Dminutes ald

| Environment: by 457400 Connections | Fchastjs:

@ b anagement Central [Fchasiz] | Mame | D ezcription
Em ky A5 /400 Connections 4 B asic Dperations b anage 45400 me
El! WEH = Bl anagerment b anage A5 /400 job

% B. E Zn quration and Service Display spztem inver
% Jogees - —— birk, banage AS/400 TC
ﬁ!' 0 Application Administration : :
: [i N S 5 ity Configure and manas
i o Event e and Groups b anage A5/400 use
15 1
TE | pase Administer DE2/400
E ] Eu:ulleu:ting Services y potems ﬁ:{?k dw:th:. 5;:1["] i
FH-a2 Fil Bunt o HP chedule Dackups
: = S ation D eveloprent Whork, with A5/400 a

" B. Dizplay Ermulatar...
-8 &y

Create Desktop lcon
Yerify Connection...
Delete...

Send Meszage. ..

Swstemn Status

il— Froperties I LI
s

Loads the TS0 SoEmstams Foger

6. Sdect the menu option System Status. After retrieving the data from the i Series system, the System
Resource pand is displayed.

System Rezources GUI Plug-in |
CRLU utilization: 1.0 %
System ASF size; 19120 MB
Fercent systerm ASP used: av 6474 %

Systermn address utilization:

Fermanent; 00070 %

Temporarn: 0.01 %

Cancel | Help
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NOTE: Be extremdy cautious with the Windows Registry, you can cause catastrophic damage!
To verify inthe regidry:

Start

Run

Regedit

HKEY_CLASSES ROOT

Edit, find, search for *3rd’

Notice our LAB.SysemStatusPlugin in the registry

oSk wpnE

&' Registry Editor

Registy  Edit “iew Help

=1 IBM.AS400 Network || Hame | Data
[—'ID 3RD PARTY EXTENSIONS Eh:E[Default] [value not zet)
EID [BH.DmiGhd DescriptiDnID 000000000 [0]
E|{:| [BM.Inkemet JavaMHI 1
E'{:l lBM'N_E TWDHKVPN E“:jJavaF'ath "C:Apluginghsolutions\E xercise 2 -- Databeans"
EH:I |BM . WizualE xplain E"‘jMinimumlMF‘... "MONE"
- 1BM Windowsédmin Server [ab] MinimumRIS... "N
=29 LAB. SystemStatusPlugin il ew
EE shelles MamelD EIHDEIEIEIDDFID [
= AS/400 Network HEs ewbunrri. i
; [ab]ProductiD  “NOME"
EI-I:I A5/400 System . . :
E{:I ContexttdenuH andlers SEWE'EHU-""" NONE
L 18274857-9C20-11d Type BT
G5 -1 &pplication_fdministration _ﬁl
1| | » 1] | _bI
My ComputertHKEY_CLASSES ROOTAEM.AS400Network\3RD PARTY EXTEMSIONSALAE. SystemS tatusPlugin
| 4
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Exercise 4: Installing your Plug-in

Introduction
Inthis exercise, you will learn how to ddiver your Java plug-in code to Operations Navigator. You will learn
where the application files are stored on the iSeries, how Client Access Sdlective Setup detects your
goplication for ingtdlation, and how your plugin is registered, or made known to Operations Navigator.

Y ou can ddiver your Java plug-in code to Operations Navigator users by including it with your OS400
goplications. Theingal program for the application writes the plug-in's code binaries, registry file, and
trandatable resources to the /QI BM/User Data/OpNavPlugins folder in the iSeries Integrated File System
(1Series IFS). Once this process is completed, users can obtain the plug-in from the iSeries IFS (with the help
of aniSeries NetServer mapped network drive) by invoking the Client Access Sdlective Setup program. The
setup program copies your plug-in code to the user's machine, downloads the gppropriate trand atable
resources based on the language settings on the user's PC, and runs the registry file to write your plug-in's
registry information to the Windows regigtry. All you need is a setup file, which identifies the filesto be
ingdled. If you provide a Windows policy template with your plug-in, you dso can take advantage of
Windows system policies to control which network users can ingdl your plug-in. You aso can usethe
iISeries-based Application Administration support of Operations Navigator

to control which users and groups have access to your plug-in.

Additiona resources for Application Administration support information:
* Application Adminigiration support for your plug-in
* Application Adminidration topic in the Information Center

After the users have ingtdled your new plug-in, you may choose either to upgrade it a alater date, or to ship
code problem fixes. When the code is upgraded on the i Series, the Client Access Check Version program
detects that this process has occurred, and automaticaly downloads the updates to the users PCs. Client
Access dso provides unindd| support, which allows usersto

completely remove the plug-in from their PCs.

Users can display the plugrins that are ingtalled on their PCs by sdlecting the Plug-ins tab on the Operations
Navigator Properties for a particular iSeries.

Goals of this exercise
1. Placeyour gpplication filesin the correct location in the IFS file system on the iSeries
2. UseClient Access Sdective Ingdl to detect your plugin and ingdl it.
3. Determine what Plugins are ingtaled on the iSeries
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NOTE: Thisexercise assumes that NetServer is setup. To setup NetServer

Click Start > Find >Computer

Enter the i Series NetServer name to find i Series NetServer in the network

Once found, double-click the iSeries NetServer icon to list the curretly shared resources
Right-click on the shared resouce you would like to map a drive to and selct Map Network Drive.
Select the drive letter you would like and press enter

b owbdpE

The following files are required to make your plugin known to Operations Navigator. These files are
provided in C:\PluginaSolutions\Iingtall

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

2. mridll - Provides the icon and text that is displayed for your plug-in (i.e. the icon and description in the
Op Nav tree) Thefile provided isSysStat.dll

3. filenamereg - Contains the registry entries needed for an Operations Navigator plug-in written in Java.
The regidry entries inform the Navigator that a Java plug-in exists, and identify the names of the Java
classes which implement the interfaces defined for aplug-in. Thefile provided isSysStat.reg

Part 1. Copy files to iSeries

1. OntheiSeriesin Operations Navigator, go to File Systems, Integrated File System, Root
2. Then drill down to the following directory: QIBM/User Data/GUI Plugins

3. Createdirectory PluginLab.SystemStatus
4

. In Windows Explorer, go to C:\Plugin\solution\Exer cise 3 -- ActionM anager and copy the following
filesto QIBM/User Data/GUI Plugins/PluginL ab.SystemStatus

a setup.ini and

b. SysStat.regfilesto

c. SystemStatusEngine.class
d. SystemStatusTester.class
e. SystemStatusM anager.class

NOTE: we are doing individua classfiles here, but you could creste a jar file and place the jar filein
QIBM/UserData/ GUI Pluging/PluginL ab.SystemStatus aong with the setup.ini and SysStat.reg files

Lab: Extending Operations Navigator -- 40 © Copyright IBM Corp. 2000

Plugging Your Applications Course material may not be reproduced in whole or in part
without the prior written permission of IBM.
Trademarks are the nranertv of their resnective nwners



Lab: Extending Operations Navigator -- Plugging in Your Applications

5. OntheiSeries in QIBM/User Data/GUI Plugins/PluginL ab.SystemStatus create directory mri2924;

Note: an mri29xx directory must be created for each nationd language you support.

6. Change directoriesto QIBM/User Data/GUI Plugins/PluginL ab.SystemStatus/mri2924
7. Copy the SysStat.dIl and mrisetup.ini filesfrom

C:\Plugin\solution\Exercise 3 -- ActionM anager to the
QIBM/User Data/GUI Plugins/PluginL ab.SystemStatus/mri2924 directory.

The fallowing figure shows thefilesin the IFS directory sructure:

¥ AS/400 Dperations Mavigator

File  Edit “iew I:Iptu:uns Help

LI '}élhlﬁl Xi'l ﬁl | I 10 minutes old

I E nvironment: ky 45 /400 Connections l Rchasre: PluginLab.SpstemStatuz Filker: =%
=@, File Systems || Mame | Tupe
=- _.J Integrated File System SpzStatreg Reqizstration Entries
l—l I% Roat @ zetupLini Configuration Settings
+ |—_:! dev SpstemStatusTesterclass  CLASS File
'5';-3 pomg 2 mizaz4 File Folder
Ell‘;:! trp SpstemStatusEngine.clazs  CLASS File
El:;:! Bl [E] SystemStatustanager class  CLASS Fils
2 =
sl QIBM
CI {23 ProdD ata
f_. |:| IdzerD ata
i E— -[Z3 05400
- Cad00
l:] I::l GUIPlugin
oA -,3 PluginLab. SystemStatus
L) mni2924
e =1l |

V=

| [1-Bof G object(z] |

NOTE: Directory QIBM/UserData/lGUIPlugins is used for gpplications that run on both the

XD1 and Express clients. Directory QIBM/UserDatalOpNavPlugins is used for applications that

only run on the express client.
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The following screen shows the MRISETUR.ini and SysStat.dll in the mri2924 directory:

3 AS7400 Dperations Mavigator
File Edit “iew Optionz Help

M c?lbllﬁll Xll @llﬂl 5 minutes old

I Erviranment; My AS5/400 Connechions I Rchazns mi2924  Filter: =7

=@, File Systems & | Mame | Tupe
=[] Integrated File System MRISETUP.INI Configuration Settings
EI% oot SysStat.dl Application Extension
i
-2 home
- tmp
-] ete
-3 ust
) DIEBM
L:'l 127 ProdD ata
EI El UsgerD ata

m..

F-1 05400
-] CA400
=+ GUIPlugin
P El PluginLab. SystemStatus

R B | 2924

. [1-F3 HTTPA hd | KN | i

[1-2 of 2 ohject(z] | o
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Part 2: Clean Up your PC registry and directories

Since you have dready registered your the SystemStatusManager in Excercise 4, you will have to clean up the
registry entries and the Client Access directory: Remember to be extremey careful modifying anything in the
windows regidiry.

1. Clean uptheregidry;

*  Regedit
* HKEY_CLASSES ROOT
e Edit, find, LAB.SystemStatusPlugin (ddete al instances; should be 3)

2. Clean up the Client Access directory (NOTE: Don't do this until the end)
* C:\Program FilesIBM\Client AccessPlugins - delete the PluginL ab.SystemStatus directory and al

it's contents
* C:\Program FilesIBM\Client Access\Mri2924 - delete the PluginL ab.SystemStatus directory and all
it's contents
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Part 3: Run Client Access Selective Setup to install the Application

The next step isto perform Client Access Selective Setup to ingal the application that is now on the iSeries
to the Client.

1. Go to the Client Access folder

2. Sdect ‘ Sdective Setup’

3. Click on‘Next’" on the add components screen

4. Make sure that you are mapped to your NetServer drive for your source directory (in the case of the

following example, the j:\ driver is mapped to the netserver)

The source directory should be: NetServer SystemName/QIBM/GUIPlugin

Selective Setup Options |

Select the zaurce directary fram which wau want ta inztal
components or Operationz Mavigator plug-ing.

% Source directon.

[ LI
Browse. . |

" lIgnore. I'm only going o uninztall components.

Help |

5. Continue on through sdlective setup
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6. On the component salection screen, isyour System Status Sample application in the ligt?
i

Component Selection

Select the components you want to add. Dezelect the componentz yau want to
remove. Components alieady checked are currently inztalled.

’?Iml R

Components Size| Licenze Required =
¥ Database 0k,
¥ File Syztems 0k
1 Multimedia oK
v B ackup 0k _I
S Apphcation Development 0k
S tanagement Central 0k
] Apphcation Adminigtration 0k
11 IBM AS5/400 Developer Kit for Jawva 0k
|| Syztem Statuz Sample 43K
K

wi

Drive: T Space Required: 43K Space Avalable: 2748277 k.

Help |

< Back I Mext = I Cancel |

7. Sdect (check) the System Status Sample

Note: if the checkbox next to your System Status sample sample is dready checked, that meansit was
dready registered. You will have to make surethat dl indances of L AB.SystemStatusPlugin are
deleted from both the Windows Registry and dl ingtances of PluginL ab.SystemStatus are deleted from

the Client Access directory. See previous cleanup ingtructions.

Sdlect ‘Next' and continue on through seclective setup

Lab: Extending Operations Navigator --

Plugging Your Applications

Course material may not be reproduced in whole or in part

without the prior written permission of IBM.

Trademarks are the nranertv of their resnective owners

© Copyright IBM Corp. 2000



Lab: Extending Operations Navigator -- Plugging in Your Applications

Start Copying Files

Setup haz enough information to start copying or deleting Client
BAccess: Express files. |f you want to review or change arny
zettings, click Back. If you are zatizfied with the zettings, click
Mext to begin copying or deleting files.

Current Settings:

]

Add components: ;I
A5/400 Dperations Mawvigatar
System Statuz Sample

Remaove components:
Mone

Deztination directory:
C:AProgram Filez BMAClient Access

Pragram falder:

Bk AS400 Client Access Express _ILI
kR 3

< Back I Mest » I Cancel |

8. Ontheingall complete screen, deselect to view the readme and add a shortcut.

9. Sdect Next
10. Select OK
11. SdectFinish
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Part 4;: Test the installation

1. Start Operations Navigator
2. Sdect the sytem and Signon
3. The scan screen should be displayed; Sdlect scan now

A5 /400 Dperations Mavigator |

Qe or maore newly installed Operations
Mavigator components have been detected.,
RCHASRJS will now be zcanned to determine
which of the new components it supparts.

Y'ou may choose not bo perfarm this operation
now. The szan function may be invaked
manually at a later time by zelecting
"Fropertiez’ on RCHASHJS.

Cancel Scan Help

4. Right click on the sysem name.
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Isyour System Status gpplication listed in the context menu?

3 AS7400 Dperations Mavigator

File Edit “iew Optionz Help

Run Commmand...
Dizplay Ermulatar. .

i IE%IEi Xil It":ﬁll ﬁ| | 2 minutes old
I Erviranment; My AS/400 Connechions ! Rchasns
| @ M anagement Central [Rchasnz] Mame | Dezcription
=B My 45/400 Connections Y3 Basic Operations Manage A5 /400 r
= E m::plure BB .Job Management b anage A5 /400 j
E*'E%' Epen ﬁ:‘" Configuration and Service Digplay system iny
;g Application Administration gEtW':_'t’k I'I~:-1.anf..age .-’-'-.Sa’jEIEI 1
'Eﬁ Inventary " Ueu:un i onfigure and mar
i Event Log zerz and Groups Manfage AS/400 0
= & Fines b B Databasze Adrimizter DB2/41
*5% Collection Services b =3 File Systems otk with 45 /400
= ] Backup Schedule backup:
@

Create Desktop lcan
Werify Connection...
Delete...

@ Application Developrment

otk with A5 /400

1] | 2
Loads the ITSO s
5. Sdect System Status
System Resources GUI Plug-in l
CPL utilization: 1.4 %
System ASF size; 19120 mBE
Fercent systerm ASF used: av.B196 %
System address utilization:
Fermanent: 0.0070 %
Temporan: 0.01 %
Cancel Help
Lab: Extending Operations Navigator -- 48 © Copyright IBM Corp. 2000
Plugging Your Applications Course material may not be reproduced in whole or in part

without the prior written permission of IBM.
Trademarks are the nranertv of their resnective owners



Lab: Extending Operations Navigator -- Plugging in Your Applications

Didn’t work? Now what?
* Did you Clean up the Windows registry and the Client Access directories prior to registering your plugin?
e Isyour SystStat.reg file correct?
e Isyour Setup.ini file correct?
* Do you have dl the necessary filesingtdled in the correct directories on the i Series?

Lab: Extending Operations Navigator -- 49 © Copyright IBM Corp. 2000
Plugging Your Applications Course material may not be reproduced in whole or in part

without the prior written permission of IBM.
Trademarks are the nranertv of their resnective owners



Lab: Extending Operations Navigator -- Plugging in Your Applications

Exercise 5: Retrieving and Setting iSeries Data using
PCML

Introduction
In Exercise 2, you retrieved i Series data using the iSeries Toolbox for Java s access classes. Inthis
exercise, you will retrieve the same data, but this time you will retrieve it using the Program Call
Markup Language (PCML) support (also in the TOOLBOX FOR JAVA).

The TOOLBOX FOR JAVA provides many classes to retrieve common iSeries objects (for
example, User, Job, and DataArea). For these objects, Toolbox presents an easy-to-use Java
interface. Under the covers, Toolbox implements these interfaces (ProgramCall) by calling iSeries
APIs. When writing these objects, the Toolbox developers redized ProgramCall is too hard to use
to cal complex APIs. PCML, an implementation of XML, was created to solve the complexity
problem. PCML offers the following advantages over ProgramCall:

*Parameter formats are described via html-like syntax. 'Y ou no longer have to count offsets. You
describe the format of the data and the PCML does the offsat caculation for you. Thisis especialy
useful for variable length and nested structures. PCML does the messy math for you.

*PCML does data conversion for you. 'Y ou describe the type and size of your data and PCML
does the conversion for you.

*Parameter formats can be changed without re-compiling the application. The PCML sourcefileis
parsed a run-time. If you need to changeit, you smple change the .pcml file and rerun the
goplication.

Goals of this exercise
At the end of this exercise, you should be able to:

~AwbdpE

Find the iSeries APl specifications.

Create PCML for the API.

Hook the PCML into the Java gpplication and display the datain the PDML pand.
Test the PCML by running the Java gpplication
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Part 1;: Create the PCML file

1. Find the specification for the API that retrieves the system status from the iSeries. (To savetime,
we' ve copied the specification to the lab PCs. C:\plugins\gwerssts.htm)

The 1Series Information Center contains specifications for the OS400 APIs. You can
access the i Series Information Center at http:/www.ibm.com/eserver/iseries/infocenter (to

access the AP specifications, click on Programming --> CL and APIs--> OS/400 APIs).
The AF to retrieve system gtatusiis located within the Work Management category.

2. Open the TextPad editor. Save the new file as qwcrssts.peml.
3. Add two import statements to the pcml file.

import com.ibm.as400.access.*;

import com.ibm.as400.data.*;
We will use the com.ibm.as400.access classesin the TOOLBOX FOR JAVA to accessthe
iSeries. The com.ibm.as400.data package contains the PCML classes.

4. Addthe<PCML> gart and end tags. All other tags will be inserted between these two tags.
<pcml version="1.0" >

</pcml>

5. Create the structure that specifies the data format for the data we want to retrieve. The format
name that contains the information we need is SST S0200.
<gtruct name="SST S0200" >

<[struct>

6. Within the structure, insert the datatags. These data tags identify the data that you want to retrieve
and the location (offset) of that data.

a. Insert adatatag that reserves space for the data that is returned by the AP, but that we will
not useinthe GUI. (we will not associate a name with this tag Snce we aren't using the
data that isreturned.)

<datatype="byte" length="32" />

This tag reserves 32 bytes of memory for the data that we will not use. The first set of

data that we want to use starts on offset 33 (on the 33rd byte).

b. Insert adatatag that retrieves the CPU Utilization data.
<data name="CpuUtilization” type="int" length="4" />
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Tip: Name the datain the PCML the same name as the databean attribute in the
PDML. Itiseaser to reference the data later.

Tip: Inthe APl specification, whenever the datatypeis BINARY, the data type =
“int” in the PCML.

c. Inserttherest of the datatags.

Data name Type Length
(reserved space) byte 4
PermanentAddressesUsed int 4
TemporaryAddressesUsed int 4
SysemASPSze int 4
SystemA SPPercent int 4
(reserved space) byte 12

7. Createthe program that specifies the parametersfor the AFI.
<program name="qgwcrssts_SST S0200" path="/QSY S.LIB/IQWCRSSTS.PGM” >

</program>

Tip: All OS/400 APIsare stored in QSYS.LIB. I

8. Within the program tags, insert the data tags that pecify the parameters and initid vaues for the
API.
a. Insert the datatag for the receiver variable parameter of the API. Thistag referencesthe
structure that we just created as the receiver of the data from the iSeries.
<data name="receiver" type="struct" usage="output" struct="SSTS0200" />

b. Insert the datatag for the length of receiver variable parameter of the API. Thistag
specifies the length of dl of the data (in bytes) that will be received from the iSeries
(specified in the structure).
<dataname="receiverLength" type="int" length="4" usage="input" init="68"/>

c. Insert the datatag for the format name parameter of the API. Thistag references the
structure that we just created as the receiver of the data from the iSeries.
<dataname="format" type="char" length="8" usage="input" init="SSTS0200"/>

d. Insert the datatag for the reset status statistics parameter of the API.
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<dataname="resetStatus" type="char" length="10" usage="input" init="*NO"
/>

e. Insert the datatag for the error code parameter of the API.
<dataname="errorCode" type="int" length="4" usage="input" init="0"/>

9. Savethefileand close Textpad.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any

time during this lab, if you get stuck.

The PCML file should contain one structure and one program for each format in the AFI. If you
wanted to retrieve more status information, you could add a structure for each of the two other formats.
Y ou would aso need to add a program for each structure. Asyou’ ve probably noticed, thislab has
used the program name APIName_FormatName for easer management.

Lab: Extending Operations Navigator -- 53 © Copyright IBM Corp. 2000

Plugging Your Applications Course material may not be reproduced in whole or in part
without the prior written permission of IBM.
Trademarks are the nronertv of their resnective nwners



Lab: Extending Operations Navigator -- Plugging in Your Applications

Part 2: Testthe PCML (outside of the GUI)

1. Openthe TextPad editor. Savethe new file as qwcersstsjava.
2. Add two import statements to the test gpplication.

import com.ibm.as400.access.*;
import com.ibm.as400.data.*;

We will use the com.ibm.as400.access classes in the TOOLBOX FOR JAVA to logonto the
iSeries. In addition, the com.ibm.as400.data package contains the classes to run the PCML file that
you created.

3. Cresate the class and method.
public classqwer ssts {
public gatic void main (String[] argv) {
}

}
4. Create anew object named vaue that will receive the iSeries data

Object value;

5. Create anew ASA400 object named theMachine (within the method public static void main).
ASA00 theM achine = new ASA00();

6. Add atry/catch block to retrieve the PCML data and display the data.
try{
ProgramCallDocument pcmiDoc = new ProgramCallDocument(theM achine, “ gwer ssts’);
PcmliDoc.callProgram(® gwer ssts_SST S02007);

System.out.printin(“ Retrieving AS/400 data...” );

} catch (PcmlException €) {
System.out.printin(e.getL ocalizedM essage());
e.printStackTrace();
System.out.printIin("*** Call to QWCRSST S failed. ***" ),
System.exit(0);

The ProgramCalDocument congtructor takes the following parameters (in this sequence).
-- TheiSeriesto retrieve the data from.
-- The name of the PCML file (without the .pcml extension).

7. Within the try block, retrieve the value for CPU Utilization. 'Y ou will retrieve the value using the
ProgramCal|Document.getVaue() method. When ng vaues from the ProgramCall Document
cdass, you must specify the fully qudified name of the <data> tag. The qudified nameisa
concatenation of the names of dl the containing tags with each name separated by a period (e.g.
ProgramName.Recei ver Parameter Name DataName)
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value = ((((Integer) pcmiDoc.getValue(" gwer ssts_SST S0200.r eceiver .CpuUtilization™)).floatValue())/10);
System.out.printin(" CPU Utilization: “ +value+*“ %");

8. Within the try block, retrieve the rest of the system gatus values and print them using
System.out.printin(). Y ou will need to refer to the API specification to find out how the detalis
being returned. The percentage vaues need to be converted before they are displayed correctly
(for example, CPU Ultilization was received from the iSeries in tenths, so it needed to be divided by
10).

9. Compilethe test program from an MS-DOS prompt.
javac gwcr ssts.java

10. Run the test program from an MS-DOS prompt.
java qwcr ssts

The following logon screen will appear. Sign-on to the iSeries using the userid and password you
were given for the lab.

f23 Signon to AS /7400
Systerm: ||
Uszer D I
Fasswiord: I

[T Default User ID

|7 Save password

Ik I Cancell
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After logging on to the iSeries, the status datawill be displayed in the MS-DOS window.

"< Command Prompt

Microsoft(R>» Windows NT{TH>
CC» Copyright 1985-1996 Microsoft Corp.

C:xred plugins
C:swplugins >javac queorssts.java

C:wplugins >java gquocrssts
Retrieving AS-486 data...
CPU Utilization: 2.8
System ASP =zize: 2V737HMB
Percent system ASP used: 49.2415%
Permanent system address utilization: ©.8878x
Temporary system address utilization: B.836x

Cawplugins >

Didn’t work? Now what?

*Check the classpath. Doesit include everything that was listed in the setup portion of the lab? Did
you run the javasetup betch file before you compiled the file?

*|sthe the PCML filein adirectory or JAR file that isin the CLASSPATH?

*Check gwersstsjava for typing errors. Remember that Javais case-senditivel Also check for
semi-colons and curly braces.

*|f you do not receive alogon screen to the i Series, the test program is not actudly cdling the

PCML program (the logon screen only appears when the program is called, not when the iSeries
object isindantiated). Verify that the program name that you specified in the callProgram() method
Is the same name as the program name in the PCML file.

Remember to ask a lab attendant for help or consult Appendix A for the solutions at any
time during thislab, if you get stuck.
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Part 3: Integrate the PCML into the GUI application

=

Open the SystemStatusEnginejava file (from Exercise 2. Databeans) using the TextPad editor.
Add anew import statements.

import com.ibm.as400.data.*;
The com.ibm.as400.data package contains the classes to work with the PCML
(ProgramCalIDocument class).

Within the load() method, creste a new object named value that will recaive the iSeries data
Object value;

Replace the SystemStatus object with a ProgramCallDocument object.
ProgramCallDocument pcmiDoc = new ProgramCallDocument(m_sAS400, " qwer ssts');

Cdl the cdlProgram() method on the ProgramCalDocument object. This method takes the
program name (specified in the PCML file) as a parameter.
pcmiDoc.callProgram(" gwerssts_SST S0200");

Change the attribute assgnments to retrieve the values from the ProgramCall Document object using
the getVdue() method. Firgt, using the value object, retrieve the value.  Then, congtruct the output
gring and assgn it to the attribute. For example, the CPU utilization attribute would change from:
m_sCpuUtilization = new Float (aStatus.getPer centProcessingUnitUsed()).toString() +" %" ;

To

value = ((((Integer) pcmiDoc.getValue(" gwer ssts_SST S0200.r eceiver .CpuUtilization™)).floatValue())/10);
m_sCpuUtilization = new String (valuetoString() +" %");

Compile the test program from an MS-DOS prompt.
javac SystemStatusEngine.java

Run the SystemStatusTest program (created in Exercise 2. Databeans) from an MS-DOS prompt.
java SystemStatusT est

Thefallowing logon screen will gppear. Sign-on to the i Series using the userid and passwvord you
were given for the lab.
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f£4 Signon to AS /7400

System: ||
Llzer D |
Fasswiord: I

[T Default User ID

|7 Save password

Ol I Cancell

After logging on to theiSeries, the GUI pand will appear with the data retrieved from the PCML
file

Syztem Besources GUI Plug-in I
CPU utilization: 28 %
Svstermn ASP size: 27737 B
Percent systerm ASF used: 453 85587 %

Systern address utilization:

Fermanent; 0.0070 %

Tempotary: 0.036 %

Cancel Help

Didn’t work? Now what?

*Check the classpath. Doesit include everything that was listed in the setup portion of the lab? Did
you run the javasetup betch file before you compiled the file?

e|sthe the PCML filein adirectory or JAR filethat isin the CLASSPATH?

*Check SystemStatusEngine.java for typing errors. Remember that Javais case-sengitivel Also

check for semi-colons and curly braces.
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Conclusion

In this lab, you built a Java GUI plugin to Operations Navigator that gets and retrieves system status from
the iSeries.

The following Redbooks are available at: http://www.redbooks.ibm.com/

1. AS/400 XML in Action: PDML and PCML , SG24-5959-00 (The entire book is available on the web in
PDF format)
2. Building AS/400 Client/Server Applications with Java SG24-2152-02

On-line help for the GUI Builder and Resource Script Converter is available in the Info Center

® For Plug-in information via the Client Access Programming links
http://publib.boulder.ibm.com/pubs/html/as400/v5rl/ic2924/info/index.htm

* For the Graphical Toolbox and PCML via the Java and TOOLBOX FOR JAVA links
http://publib.boulder.ibm.com/pubs/html/as400/v5rl/ic2924/info/java/rzahh/toolbox.htm
Then take links for Graphical Toolbox or PCML

The Operations Navigator website at: http://www.as400.ibm.com/oper_nav/

You can get more information about the TOOLBOX FOR JAVA and download a trial or beta version by going
to the web address http://www.ibm.com/as400/toolbox.
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Appendix A: Solutions

Exercise 1: GUI Builder

SystemStatus.pdml
<PDML version="2.0" source="JAV A" basescreensize="1024x768">
<PANEL name="SystemResources">

<TITLE>SystemResources</TITLE>

<SIZE>335,285</SIZE>

<BUTTON name="BUTTON1">
<TITLE>SystemResources BUTTON1</TITLE>
<LOCATION>35,255</LOCATION>
<SIZE>90,20</SIZE>
<ACTION>COMMIT</ACTION>
<HELPLINK>SystemResources.BUTTON1</HEL PLINK>

</BUTTON>

<BUTTON name="BUTTONZ2">
<TITLE>SystemResources BUTTON2</TITLE>
<LOCATION>135,255</L OCATION>
<SIZE>90,20</SIZE>
<ACTION>CANCEL</ACTION>
<HEL PLINK>SystemResources.BUTTON2</HEL PLINK>

</BUTTON>

<BUTTON name="BUTTON3">
<TITLE>SystemResourcesBUTTON3</TITLE>
<LOCATION>235,255</LOCATION>
<SIZE>90,20</SIZE>
<ACTION>HELP</ACTION>
<HELPLINK>SystemResources.BUTTON3</HEL PLINK>

</BUTTON>

<LABEL name="CPU_L abel">
<TITLE>SystemResources.CPU_Label</TITLE>
<LOCATION>15,15</LOCATION>
<SIZE>195,20</SIZE>
<HELPLINK>SystemResources.CPU_L abel </HEL PLINK>

</LABEL>

<LABEL name="ASPSize | abel">
<TITLE>SystemResources. ASPSize L abel</TITLE>
<LOCATION>15,50</LOCATION>
<SIZE>195,20</SIZE>
<HELPLINK>SystemResources. ASPSize Label</HELPLINK>

</LABEL>

<LABEL name="ASPUsed L abel">
<TITLE>SystemResources. ASPUsed_L abel</TITLE>
<LOCATION>15,85</LOCATION>
<SIZE>195,20</SIZE>
<HELPLINK>SystemResources. ASPUsed_L abel</HELPLINK>

</LABEL>

<LABEL name="Addresses_L abel">
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<TITLE>SystemResources.Addresses Label</TITLE>
<LOCATION>15,120</LOCATION>
<SIZE>195,20</SIZE>
<HELPLINK>SystemResources. Addresses L abel</HELPLINK>

</LABEL>

<LABEL name="Perm_L abel">
<TITLE>SystemResources.Perm_Label</TITLE>
<LOCATION>40,150</LOCATION>
<SIZE>165,20</SIZE>
<HEL PLINK>SystemResources.Perm_L abel </HEL PLINK>

</LABEL>

<LABEL name="Temp_L abel">
<TITLE>SystemResources. Temp_Label</TITLE>
<LOCATION>40,185</LOCATION>
<SIZE>165,20</SIZE>
<HELPLINK>SystemResources.Temp_L abel</HEL PLINK>

</LABEL>

<LABEL name="CPU_Vaue">
<TITLE>SystemResources.CPU_Vaue</TITLE>
<LOCATION>230,15</LOCATION>
<SIZE>90,20</SZE>
<DATACLASS>SystemStatusEngine</DATACLASS>
<ATTRIBUTE>CpuUtilization</ATTRIBUTE>
<HELPALIAS>CPU_Label</HELPALIAS>

</LABEL>

<LABEL name="ASPSize Vaue">
<TITLE>SystemResources. ASPSize Vaue</TITLE>
<LOCATION>230,50</LOCATION>
<SIZE>90,20</SZE>
<DATACLASS>SystemStatusEngine</DATACLASS>
<ATTRIBUTE>SystemASPSize</ATTRIBUTE>
<HELPALIAS>ASPSize Label</HELPALIAS>

</LABEL>

<LABEL name="ASPUsed_Value">
<TITLE>SystemResources. ASPUsed Vaue</TITLE>
<LOCATION>230,85</LOCATION>
<SIZE>90,20</SZE>
<DATACLASS>SystemStatusEngine</DATACLASS>
<ATTRIBUTE>SystemA SPPercent</ATTRIBUTE>
<HELPALIAS>ASPUsed_Label</HELPALIAS>

</LABEL>

<LABEL name="Perm_Vaue">
<TITLE>SystemResources.Perm_Vaue</TITLE>
<LOCATION>230,150</LOCATION>
<SIZE>90,20</SZE>
<DATACLASS>SystemStatusEngine</DATACLASS>
<ATTRIBUTE>PermanentAddressesUsed</ATTRIBUTE>
<HELPALIAS>Perm_Label</HELPALIAS>

</LABEL>

<LABEL name="Temp_Vaue"'>
<TITLE>SystemResources. Temp_Vaue</TITLE>
<LOCATION>230,185</LOCATION>
<SIZE>90,20</SZE>
<DATACLASS>SystemStatusEngine</DATACLASS>
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<ATTRIBUTE>TemporaryAddressesUsed</ATTRIBUTE>
<HELPALIAS>Temp_Label</HELPALIAS>

</LABEL>
</PANEL>
</PDML>
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Exercise 2;: Data Beans

SystemStatusEngine.java

import com.ibm.as400.ui.framework.java.*;
import com.ibm.as400.access.*;
import com.ibm.as400.opnav.Monitor;

public class SystemStatusEngine extends Object
implements DataBean

{
private Stringm_sCpuUtilization;
private Stringm_sSystemASPSize;
private Stringm_sSystemA SPPercent;
private Stringm_sPermanentAddressesUsed;
private Stringm_sTemporaryAddressesUsed;
private AS400 m_sASA00;

public SystemStatusEngine (AS400 anA400) {
m_SASA00 = anAS400;
}

public String getCpuUtilization()

{
returnm_sCpuUtilization;

}

public String getSystemA SPSize()

{
returnm_sSystemASPSize;

}

public String getSystemA SPPercent()

{
return m_sSystemA SPPercent;

}

public String getPermanentAddressesUsed()
{

return m_sPermanentAddressesUsed,;

}

public String getTemporaryA ddressesUsed()
{

}

returnm_sTemporaryAddressesUsed;

public CapabilitiesgetCapabilities()
{

return null;

}
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public void verifyChanges()

{
}

public void save()

{
}

public void load()

{

try {
SystemStatus aStatus = new SystemStatus(m_sA S400);

m_sCpuUltilization = new Float (aStatus.getPercentProcessingUnitUsed()).toString() + " %";

m_sSystemASPSize = new Integer (aStatus.getSystemASP()).toString() + " MB";

m_sSystemA SPPercent = new Float (aStatus.getPercentSystemA SPUsed()).toString() + " %";

m_sPermanentAddressesUsed = new Float (aStatus.getPercentPermanentAddresses()).toString() + " %";

m_sTemporaryAddressesUsed = new Float (aStatus.getPercentTemporaryAddresses()).toString() + " %";
} catch (Exceptione) {

Monitor.logThrowable(e);
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SystemStatusTester.java
i mport com i bm as400. access. *;
i mport comibm as400. ui . framework. java. *;

cl ass SystentStatusTester extends java.awt. Frane {

public static void main (String[] args) {
Syst entt at usTest er aSystentSt atusTester = new SystenttatusTester();

AS400 t heMachi ne = new AS400();

Syst enSt at usEngi ne t heSyst emEngi ne = new Syst enfSt at usEngi ne(t heMachi ne);
t heSyst enEngi ne. | oad() ;

Dat aBean[] dbeans = {theSyst enEngi ne};

Panel Manager pm = nul | ;

try {
pm = new Panel Manager (" Syst enfSt at us”, " SystenResources", dbeans, a
Syst entt at usTest er) ;

} catch (Displ ayManager Exception e) {
e. di spl ayUser Message( aSyst entSt at usTester) ;

pm set Vi si bl e(true);
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Exercise 3: Adding your plug-in to Operations Navigator

SystemStatusManager.java

import com.ibm.as400.opnav.*;

import com.ibm.as400.access.*;

import com.ibm.as400.ui.framework java*;

class SystemStatusM anager extends Object implements ActionsManager {
private ObjectName[] initObjs;

private ObjectName dragDropObyj;

public void initialize(ObjectName[] argl, ObjectName arg2) {
initObjs = argl;

dragDropObj = arg2;

}

public ActionDescriptor[] queryActions(int argl) {
ActionDescriptor[] actions = new ActionDescriptor[0];
String obj Type = null;

try {

obj Type = initObj g 0].getObjectType();

if (obj Type.equals("AA4")) {

if (argl & CUSTOM_ACTIONS) == CUSTOM_ACTIONS) {
actions = new ActionDescriptor[1];

ActionDescriptor act = new ActionDescriptor(1);
act.setText(" System Status");

act.setHelpText("Loads the ITSO System Status Plugin®);
act.setVerb("ITSOSysSts");

actiong[0] = act;

}

}

}

catch (Exception €) {
Monitor.logThrowable(e);
}

return actions;

}

public void actionSel ected(int argl, java.awt.Frame arg2) {
if (argl==1){

try {

AS400 t heMachi ne = (AS400)i nit Obj s[ 0] . get Syst entbj ect();

Syst entSt at usEngi ne t heSyst emEngi ne = new Syst entSt at usEngi ne(t heMachi ne);
t heSyst enEngi ne. | oad() ;

Dat aBean[] dbeans = {t heSystenEngi ne};

Panel Manager pm = nul | ;

try {
pm = new Panel Manager (" Syst enfst at us", " Syst enmResour ces"”, dbeans, arg2) ;

}

catch (Di spl ayManager Exception e){
e. di spl ayUser Message(arg2) ;

}

pm set Vi si bl e(true);

}

catch (Exception e) {

Moni t or. | ogThr owabl e(e) ;
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(SR W )
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SysStat.reg
REGEDIT4

; Define the primary registry key for the plugin

[HKEY_CLASSES ROOT\IBM.AS400.Network\3RD PARTY EXTENSIONS\LAB.SystemStatusPlugin]
; You have written an extension to the shell, so use EXT for the type of

; plugin. If aListManager interface had been implemented then you would

; have set thisto Plugin

"Type'="EXT"

"MinimumRISCRelease'="ANY"

"MinimumIMPIRelease"="NONE"

"Product| D"="NONE"

"ServerEntryPoint"="NONE"

; The next value point to the base directory or archive used to find any
; required user class definitions.

"JavaPath"="C:\\plugins\\sol utions\\Exercise 3 -- ActionM anager;"
"JavaMR|"=""

; Although no DLL isused you are required to add aregistry entry. It will
; never be used or accessed but it MUST exist.

"NLS'="cwbunmri.dil"
"Namel D"=dword:00000000
"Descriptionl D"=dword:00000000

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

[HKEY_CLASSES ROOT\IBM.AS00.Network\3RD PARTY EXTENSIONS\LAB.SystemStatusPlugin\shellex\A S/400
Network\A §400 System\ContextM enuHandlers\{ 1827A857-9C20-11d1-96C3-00062912C9B2} |
"JavaClass'="SystemStatusM anager"
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Exercise 4: Installing your Plug-in

Setup.ini

; File:

; SETUPRINI

; Purpose:

; Provide the information needed to install, upgrade, and service

; an Operations Navigator plug-in. The information provided in

; thisfileand the MRISETUP.INI file will allow the Client Access

;  Selective Setup program to install this plug-in. 1t will

; aso provide the information needed by the Client AccessLogin

; Service Check program to determine when the plug-in needsto be
; upgraded or serviced on the customer's computer.

; Usage Notes:

;1. Thisfileaswell asMRISETUP.INI must be present when the code
;  foryour plug-inisinstaled on the AS/400.

;2. Thisfile should be an ASCII flat file with each line terminated

;  with both acarriage return and aline feed character.

;3. See further usage notes below for each of the sections

;  definedin thisfile.

; For information on how to implement Operations Navigator plug-ins,

; browse the AS/400 Information Center and Technical Studio web sites
; at http://www.as400.ibm.com/infocenter.

; The Plugin Info section provides the following information to the
; Client Access Selective Setup and Login Service Check programs:
; Name - English name of the plug-in. This name

; will be displayed during installation of

; the plug-in if the translated name cannot

; be determined.

; NameDLL - Name of the resource DLL located in the plug-in's
; MRI directories containing the translated name of
; the plug-in.

; NameResID - Resource ID of the translated namein the

; MRI DLL.

; Description - English description of the plug-in. This

; description will be displayed during installation of
; the plug-inif the translated description cannot

; be determined.

; DescriptionDLL - Name of the resource DLL located in the plug-in's
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; MRI directories containing the translated

; description of the plug-in

; DescriptionResID - Resource ID of the translated descriptionin
; the MRI DLL.

; Version - A numeric value indicating the release level of the
; plug-in. Thisvalueisused by Client Access

; Login Service Check program to determine whether
; the plug-in requires an Upgrade on the customer's

; computer. This value must be incremented by some
; amount for each new release of the plug-in. The

; Version value is compared to the current Version

; value of theinstalled plug-in on the customer's

; computer. If thisVersion valueisgreater than

; that of the plug-in installed on the customer's

; computer the plug-in will be Upgraded to the new

; Version by the Client AccessLogin Service Check

; program.

; VendorID - A Vendor.Component value that is used to identify
; the plug-in. ThisVendorID will be used to create

; the plug-in's registry key in the Client Access

; registry tree. The Vendor.Component name must

; beidentical to the Vendor.Component portion of the

; path where the plug-in will beinstalled on the

; AS/400.

; SupportExpress - Thevaue of YESisrequired for plug-ins that
; are designed for Java Plug-ins

[Plugin Info]

Name=System Status Sample

NameDLL=SysStat.dl|

NameRes|D=1

Description=Operations Navigator Java Context Menu Plug-in for System Status
DescriptionDLL=SysStat.dll

DescriptionRes| D=2

Version=0

VendorlD=LAB.SystemStatusPlugin

SupportExpress=Y ES

; The Service section provides the following information to the
; Client Access Selective Setup and Login Service Check programs:

; Fixleve - A numeric value indicating the service level of the

; plug-in. Thisvalueisused by the Client Access

; Login Service Check program to determine whether

; the plug-in requires servicing. Thisvalue must be

; incremented by some amount with each service release
; for aparticular Version. The FixLevel valueis
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; compared to the current FixLevel value of theinstalled
; plug-in on the customer's computer. If this

; FixLeve value is greater than that of the plug-in

; installed on the customer's computer the plug-in

; will be Serviced to the new FixLevel by the Client

; AccessLogin Service Check program. This value must
; be reset to zero when an plug-in is upgraded to a new

; Version or release level.

; AdditionalSize - The amount of DASD space required to store any new
; or additional executable files added to the

; plug-in during servicing. Thisvalueis

; used by Install to determine if the PC has adequate

; disk space for the plug-in.

[Service]
FixLevel=0
Additional Size=0

; Thisfollowing sectionslist the filesto beinstalled for the

; plug-in. Thefile sectioninwhich afileislisted is used

; by Client Access Selective Setup to determine the file's source and
; target location.

; Thefile sections used during the initial install or during an

; upgradeto anew Version or release level are:

; Base Files - Files copied to \Plugins\V endor.Component under the

; Client Accessinstall directory. For example

; C:\Program Files\IBM\Client Access\Plugins\IBM.JavaSample

; Shared Files - Files copied to the Client Access Shared
; directory. For example
; C:\Program Files\IBM\Client Access\Shared

; System Files - Files copied to the \Windows\System or

; \WinNT\System32 directory.

; CoreFiles - File copied to the \Windows\System or

; \WinNT\System32 directory that are usecounted
; in theregistry and are never removed. These

; aretypically redistributable files.

; MRI Files - Filesthat are copied from the plug-in's MR

; directories on the AS/400 to the Client

; Access\M RI29xx\V endor.Component directories on the

; PC. For example

; C:\Program Files\IBM\Client Access\M RI12924\IBM .JavaSample
; JavaMRI Files - Filesthat are copied from the plug-in's MRI

; directories on the AS/400 to the same directory
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to which the [Base Files] areinstalled. Thistypically

iswhere Javatransl atabe resources for the plug-in reside.

For each MRI29xx directory supported by the Java plug-in, there
needsto be a[Java MRI29xx] section listing thosefiles.
Thisonly isused by Javaplug-ins.

- The HLP and CNT files copied from the plug-in's MRI
directories on the AS/400 to the
Client Access\M RI29xx\V endor.Component directories
on the PC. For example
C:\Program Files\IBM\Client Access\M RI12924\IBM .JavaSample
Help registry information is also written for these
filesto
HKEY_LOCAL_MACHINE\Softwaré\Microsoft\Windows\Help

; Registry Files - Exported Regedit files to be processed.

; Dependenci

es - Definesthe subcomponents that must be installed before the plug-in
can beinstalled. The values described below are optional. They are

only needed if the plug-in requires other subcomponents to be installed

besides the Operations Navigator base support subcomponent. Java plug-ins
should always specify, at aminimum, that they require the AS/400 Java Toolbox.

Two values are supported:

ASA00_Operations_Navigator
Thisvalueisused for legacy purposesto identify the

subcomponents that must be installed if the plug-inisinstalled

on Client AccessV3R2MO. If the plug-in does not support
running on Client AccessV3R2MO, this value should not be
specified.

The subcomponents are specified in acomma-delimited list. A
single subcomponent is specified as a single number
(AS400_Operations_Navigator=3). The CWBUN.H header
file containsalist of constantsthat are prefixed with
CWBUN_OPNAYV _. These constants provide the numeric
valuesthat are used in the comma-delimited list for
ASA00_Operations Navigator.

ASA00_Client_Access Express

Thisvalueisused to identify the subcomponents that must be

installed if the plug-inisinstalled on Client Access Express.
The subcomponents are specified in acomma-delimited list. A
single subcomponent is specified as a single number
(A400_Client_Access Express=3). The CWBAD.H header
file containsalist of constantsthat are prefixed with
CWBAD_COMP_. These constants provide the numeric
valuesthat are used in the comma-delimited list for
ASA00_Client_Access_Express. There are several
CWBAD_COMP_ constants that identify PC5250 font
subcomponents. These constants must not be used in the
ASA00_Client_Access Expressvaue and arelisted below:

/15250 Display and Printer Emulator subcomponents
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; #define CWBAD_COMP_PC5250 BASE_ KOREAN  (150)

; #define CWBAD_COMP_PC5250 PDFPDT_KOREAN  (151)

; #define CWBAD_COMP_PC5250 BASE_SIMPCHIN  (152)

; #define CWBAD_COMP_PC5250 PDFPDT_SIMPCHIN (153)
; #define CWBAD_COMP_PC5250 BASE_TRADCHIN  (154)

; #define CWBAD_COMP_PC5250 PDFPDT_TRADCHIN (155)
; #define CWBAD_COMP_PC5250 BASE_STANDARD  (156)

; #define CWBAD_COMP_PC5250 PDFPDT_STANDARD (157)

; #define CWBAD_COMP_PC5250 FONT_ARABIC  (158)
; #define CWBAD_COMP_PC5250 FONT BALTIC  (159)
; #define CWBAD_COMP_PC5250 FONT_LATIN2  (160)
; #define CWBAD_COMP_PC5250 FONT_CYRILLIC (161)
; #define CWBAD_COMP_PC5250 FONT GREEK  (162)
; #define CWBAD_COMP_PC5250 FONT_HEBREW  (163)
; #define CWBAD_COMP_PC5250_ FONT _LAO  (164)

; #define CWBAD_COMP_PC5250 FONT _THAI  (165)

; #define CWBAD_COMP_PC5250 FONT_TURKISH  (166)
; #define CWBAD_COMP_PC5250 FONT VIET  (167)

; Thisvalueisignored by Client AccessV3R2MO.

; Note:

; Client Access Expresswill usethe

; ASA00_Client_Access Expressvalueif it exists. If it does

; not exist, it will usethe AS400_Operations Navigator val ue,
; if it exists. If neither value exists, then this section

; (Dependencies) isignored.

; Thefile sections used when servicing an plug-in when the FixLevel

; valueisincremented arelisted below. Notethat MRI and Help files

; cannot be serviced.

; Service Base Files - Files copied to \Plugins\V endor.Component
directory.

; under the Client Accessinstall directory.

; For example

; C:\Program Files\IBM\Client Access\Plugins\IBM.JavaSample

; Service Shared Files - Files copied to Client Access Shared
; directory. For example
; C:\Program Files\IBM\Client Access\Shared

; Service System Files - Files copied to the \Windows\System or
; \WinNT\System32 directory.

; Service CoreFiles - File copied to the \Windows\System or

; \WinNT\System32 directory that are usecounted

; in the registry and are never removed. These

; aretypically redistributable files.

; Service Registry Files - Exported Regedit files to be processed.

under the Client Access
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: Thefileslisted in each file section below should be listed as

; n=fileext

: where"n" isthe number of thefilein that section. The number "n"

; of the files must start with one and increment by one until
; al of thefilesare listed in the section. For example

; [Base Files]

; 1=fileldll

; 2=file2.dll

; 3=file3.dll

; Only file names and plug-in are supported. Do not specify path
; names as part of file name and plug-in.

; File sections can be empty. Thosefile sections are simply ignored.

; The Base Files section

[BaseFiles]

1=SystemStatusT ester.class
2=SystemStatusEngine.class
3=SystemStatusM anager.class

;Note: instead of individual files, you can create a.jar fileand list it here

;1=javasample.jar

; The System Files section

[System Files]

; The Shared Files section

[Shared Files]

; The Core Files section

[CoreFiles]
’
Lab: Extending Operations Navigator -- 74
Plugging Your Applications Course material may not be reproduced in whole or in part

without the prior written permission of IBM.
Trademarks are the nronerty of their resnective owners

© Copyright IBM Corp. 2000



Lab: Extending Operations Navigator -- Plugging in Your Applications

; The MRI Files section

[MRI Fileg]
1=SysStat.dll

; The Java MRI Files section (example for Canadian French)

[JavaM RI2981]
;for example
;1=javasamplemri_fr_CA.jar

; The Help Files section

[Help Files]

; The Registry Files section

[Registry Files)]
1=SysStat.reg

; The Install Dependencies section - The AS/400 Java Toolbox islisted
; asadependency below.

[Dependencies]
ASA00_Client_Access Express=16

; The Service Base Files section

[Service Base Files)

; The Service System Files section

[Service System Files]

; The Service Shared Files section
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[Service Shared Files)

; The Service Core Files section

[Service CoreFiles]

; The Service Registry Files section

[Service Registry Files]
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Exercise 5;: PCML

gwcrssts.pcml
<pcml version="1.0">

<struct name="SSTS0200">
<data
<data name="CpuUtilization"
<data

<data name="PermanentAddressesUsed" type="int"
<dataname="TemporaryAddressesUsed" type="int"

<data name="SystemA SPSize"
<data name="SystemA SPPercent"
<data

</struct>

<program name="qwcrssts_SST S0200"

type="byte" length="32" />
type="int" length="4" />
type="byte" length="4" />

length="4" />

length="4" />
type="int" length="4" />
type="int" length="4" />
type="byte" length="12" />

path="/QSY S.LIB/QWCRSSTS.PGM">

<data name="receiver" type="struct" usage="output" struct="SSTS0200"/>
<dataname="receiverLength" type="int" length="4" usage="input" init="68"/>
<data name="format" type="char" length="8" usage="input" init="SSTS0200"/>
<dataname="resetStatus" type="char" length="10" usage="input" init="*NQ" />
<data name="errorCode" type="int" length="4" usage="input" init="0"/>

</program>

</pcml>
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gwcrssts.java
import com.ibm.as400.access.*;
import com.ibm.as400.data.*;

public classqwcrssts

{

public static void main(String[] argv)
{

Object value;

AS400 theM achine = new AS400();

try {
ProgramCallDocument pcmlDoc = hew ProgramCall Document(theMachine, "qwcrssts');

pcmiDoc.callProgram(*qwerssts SSTS0200");
System.out.printin(* Retrieving AS/400 data...");

value = new Float ((((Integer)
pcmiDoc.getVaue("qwerssts SSTS0200.receiver.CpuUtilization)).floatVa ue())/10);
System.out.printin(* CPU Utilization: " + value + "%");

value = ((Integer) pcmiDoc.getValue("qwerssts SSTS0200.receiver.SystemASPSize"));
System.out.printin(* System ASPsize: " +vaue+"MB");

value = new Float ((((Integer)
pcmiDoc.getValue("gwerssts SSTS0200.receiver.SystemA SPPercent™)).floatV alue())/10000);
System.out.printin(*  Percent system ASP used: " + value + "%");

value = new Float ((((Integer)
pcmiDoc.getVaue("qwerssts SSTS0200.recei ver.PermanentAddressesUsed™)).floatV alue())/1000);
System.out.printin(*  Permanent system address utilization: " + value + "%");

value = new Float ((((Integer)
pcmiDoc.getVaue("qwerssts SSTS0200.receiver. TemporaryAddressesUsed")).floatVa ue())/1000);
System.out.printin(*  Temporary system address utilization: " + value + "%");

} catch (PcmlException €) {
System.out.printin(e.getL ocalizedM essage());
e.printStackTrace();

System.out.printin("*** Call to QWCRSSTSfailed. ***");

System.exit(0);
System.exit(0);
Lab: Extending Operations Navigator -- 78 © Copyright IBM Corp. 2000
Plugging Your Applications Course material may not be reproduced in whole or in part

without the prior written permission of IBM.
Trademarks are the nronerty of their resnective owners



Lab: Extending Operations Navigator -- Plugging in Your Applications

SystemStatusEngine.java
import com.ibm.as400.ui.framework java.*;
import com.ibm.as400.access.*;

import com.ibm.as400.opnav.Monitor;
import com.ibm.as400.data.*;

public class SystemStatusEngine extends Object
implements DataBean

{
private String m_sCpuUtilization;
private String m_sSystemASPSize;
private String m_sSystemA SPPercent;
private String m_sPermanentAddressesUsed;
private String m_sTemporaryAddressesUsed;
private AS400 m_sASAQ0;

public SystemStatusEngine (ASA00 anAA00) {
m_sAS400 = anA S400;
}

public String getCpuUtilization()

{
returnm_sCpuUltilization;

}

public String getSystemA SPSize()

{
returnm_sSystemASPSize;

}

public String getSystemA SPPercent()

{
return m_sSystemA SPPercent;

}

public String getPermanentAddressesUsed()
{

returnm_sPermanentA ddressesUsed;

}

public String getTemporaryAddressesUsed()
{

returnm_sTemporaryAddressesUsed;

}

public CapabilitiesgetCapabilities()
{

return null;

}

public void verifyChanges()

{
}
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public void save()

{
}

public void load()
{
Object value,
try {
ProgramCallDocument pcmiDoc = new ProgramCallDocument(m_sASA400, "qwecrssts');
pcmiDoc.callProgram("qwerssts SSTS0200");

value = new Float ((((Integer)
pcmiDoc.getVaue("qwerssts SSTS0200.receiver.CpuUtilization")).floatVa ue())/10);
m_sCpuUltilization = new String (value.toString() + " %");

value = ((Integer) pcmiDoc.getValue("qwerssts SSTS0200.receiver.SystemASPSize"));
m_sSystemASPSize = new String (value.toString() +" MB");

value = new Float ((((Integer)
pcmiDoc.getValue("qwerssts SSTS0200.receiver. SystemA SPPercent™)).floatV alue())/10000);
m_sSystemA SPPercent = new String (value.toString() +" %");

value = new Float ((((Integer)
pcmiDoc.getValue("qwerssts SSTS0200.receiver.PermanentAddressesUsed")).floatV alue())/1000);
m_sPermanentAddressesUsed = new String (value.toString() +" %");

value = new Float ((((Integer)
pcmiDoc.getValue("qwerssts SSTS0200.receiver. TemporaryAddressesUsed")).floatValue())/1000);
m_sTemporaryAddressesUsed = new String (value.toString() + " %");

} catch (Exceptione) {
Monitor.logThrowable(e);
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