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IBM Toolbox for Java

IBM Toolbox for Javais a set of JavalTM) classes that allow you to use Java programs to access data on your iSeries and AS/400e
servers. Y ou can use these classes to write client/server applications, applets, and servlets that work with data on your iSeries. You
can also run Java applications that use the IBM Toolbox for Java classes on the i Series Java virtual machine (JVM).

IBM Toolbox for Java uses the i Series Host Servers as access points to the system. Because Toolbox for Java uses communication

functions built into Java, you do not need to use IBM iSeries Client Access Express to use Toolbox for Java. Each server runsin a
separate job on the server, and each server job sends and receives data streams on a socket connection.

The following information will help you understand and use IBM Toolbox for Java

Installing and configuring IBM Toolbox for Java

See how to set up and configure IBM Toolbox for Java on your system. Before installing, you need to ensure that your
workstations and servers meet the requirements for IBM Toolbox for Java. This information also directs you on how to
configure an HTTP server and configure your system properties.

IBM Toolbox for Java classes
See how the IBM Toolbox for Java classes enable you to work with i Series and AS/400e server data:

« Access classes enable you to access and manage resources on your iSeries
« Z¥Resource classes use a common framework to access and manage i Series resourcest.

« Graphical User Interface (GUI) classes allow you to visually present and manipulate data

« Utility classes enable you to do administrative tasks, such as using the AS400T ool boxInstaller class and
ASA00JarMaker class

« Security classes make secured connections with the server and verify the identity of a user working on the iSeries
system

« HTML classesallow you to quickly create HTML forms and tables

o Servlet classes assist in retrieving and formatting data for use in Java servlets

Javadocsfor IBM Toolbox for Java
View the javadoc reference information for the IBM Toolbox for Java classes.

Using the Graphical Toolbox to create your own GUI panels

Use the Graphical Toolbox to create custom user interface panelsin Java, which you can incorporate into your Java
applications, applets, or Operations Navigator plug-ins.

Setting up proxy serversand clients

Learn how to use IBM Toolbox for Java proxy support. Proxy support is the processing that IBM Toolbox for Java needs
to carry out atask on one VM when the application is running on a different VM. Proxy support includes using the
Secure Sockets Layer (SSL) protocol to encrypt data.

Using PCML to call iSeries programs

Understand how to use Program Call Markup Language (PCML), atag language that helps you call iSeries programs while
using less Java code. PCML, which isbased on XML, isatag syntax that fully describes input and output parameters for
iSeries programs called by your Java application.

Additional information
Thisinformation includes:

o A summary of V5R1 new and changed IBM Toolbox for Java functions
« Programming tips that will help you get the most from the IBM Toolbox for Java

« A tutorial with detailed descriptions of what is happening in the example code

« Convenient links to many code examples provided throughout this topic

« A reference section that links to more information about HTML, XHTML, Java, and servlets
« A PDF of the IBM Toolbox for Javainformation that you can print or download
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What's new for V5R1

IBM Toolbox for Javais available in three forms:

The licensed program for IBM Toolbox for Java, 5722-JC1, Version 5 Release 1 (V5R1) installs on V4R4 and |ater of
0S/400. From aclient, IBM Toolbox for Java connects back to V4R3 and later of OS/400.

0S/400 aso includes the non-graphical classes of IBM Toolbox for Java optimized for use when running IBM Toolbox
for Java classes on the i Series Java virtual machine (JVM). So if, for example, you do not have a need for the graphical
functionality of the licensed program, you can still easily use IBM Toolbox for Java. For more information, see Jar files.

IBM Toolbox for Javais also now open source. Y ou can download the code and get information from the JT Open‘g
web site.

Packages

IBM Toolbox for Java V5RL1 includes the following new package:

com.ibm.as400.resource provides a generic framework and consistent programming interface for working with various
iSeries objects and lists.

New classes

IBM Toolbox for Java V5R1 al so features many new classes in existing packages: access, html, servlet, and vaccess. The new
classes enable you to:

Convert text in bidirectional languages, such as Arabic and Hebrew, between i Series and Java formats

Manage a pool of AS400 objects to share and manage connections to your server, including JDBC(T) connections
Increase the variety of HTML tags you can include in your Java programs, including headings, meta tags, and lists
Display IFS directory contentsin an HTML list or ahierarchical tree

Graphically present information about JDBC data sources and user-defined resources

Display any resourcein a servlet

Use provided support for JDBC 2.0 Optional Package extensions

Work with i Series environment variables

Request alicense for a product installed on the i Series

Query and modify the state and configuration of the AS/400 NetServer

Ping the Host Servers from a command line or within a Java program

For more information about new classes, see the associated package documentation.

Enhanced classes

IBM Toolbox for Java V5RL1 a so includes enhancements to existing classes. These enhancements offer:

Improvementsin IFS list processing

Added methods to CommandCall, ProgramCall and ServiceProgramCall to:
o Get the Job ID of the job actually running the command, program or service program

o Provide away to directly call the command, program or service program on the same thread as the application,
instead of calling by way of a server (when running on theiSeries VM)

o Indicateif the iSeries command, program, or service program is thread-safe

The ability to use SSL to encrypt connections between proxy clients and proxy servers

User-defined grouping of system values

An easier way to load and access additional message help text
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New or enhanced functions

IBM Toolbox for Java V5R1 also features new and enhanced functions:
« Faster string conversion provided by IBM Toolbox for Javaincorporating its own conversion tables

« Better NL S support for system and error messages

« HTTPtunneling available for connecting between proxy client and proxy server

Additional functions and features in Graphical Toolbox

The Graphica Toolbox incorporates new features:

o The PDML framework now uses Java Help(TM)

« GUI Builder now includes context sensitive help

« Changesin MessageViewer allow you to retrieve second level text for i Series messages and include your own HTML
detail help

Compatibility

Y ou can not use this release of IBM Toolbox for Javato deserialize some objects that you serialized using earlier releases.

If you are using Secure Sockets Layer (SSL) to encrypt data flowing between the client and the server, you must use the SSL
object delivered in the V5R1 version of IBM iSeries Client Encryption licensed program 5722-CE2 or 5722-CE3. This release of
IBM Toolbox for Javawill not work with previous versions SSL.
IBM Toolbox for Java continues to provide support for

« Swing 1.1, which isrequired to use GUI classes or the Graphical Toolbox

« Java?2 Platform, Standard Edition (J2SE), with continued support of Java Platform 1.1.x

« Linux workstations

Y ou should also review compatibility issues involving OS/400 reguirements for running IBM Toolbox for Java.

How to see what's new or changed

To help you see where technical changes have been made, this information (but not the javadocs) uses the following symbols:
« A marks the beginning of new or changed information

« ¥ marks the end of new or changed information
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Print this topic

Y ou can view, print, or download a PDF version of thisinformation. To access the PDF document, you must have Adobe(R)
Acrobat(R) Reader installed. Y ou can download a copy from Adobe '@

To view or download the PDF version, select IBM Toolbox for Java PDF (about 936 KB or 274 pages).

To save a PDF on your workstation for viewing or printing:

Open the PDF in your browser (click the link above).

In the menu of your browser, click File.

Click Save As.

Navigate to the directory in which you would like to save the PDF.
Click Save.

a &~ W NP

Note: The | BM Toolbox for Java contains some information that is not included in the PDF files.

Download IBM Toolbox for Java information in a zipped package

A azipped package of the IBM Toolbox for Java HTML files, including the javadocs, is available at the IBM Toolbox for Java

Web site'@.

Note: The IBM Toolbox for Java information may have links to documents that are not included in the zipped package. These
links will not work in the files that you download to your workstation.
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Setting up IBM Toolbox for Java

The IBM Toolbox for Java allows you to access i Series resources, data, and programs through Java applets, servlets, or
applications.

To set up IBM Toolbox for Java do these tasks:
1. Ensure that your workstation meets the requirements for IBM Toolbox for Java.

2. Ensure that your server meets the requirements for IBM Toolbox for Java

3. Install the program files.

Y ou a'so need to consider the following:
« Configuring an HTTP server for use with IBM Toolbox for Java if you want to use applets or servlets from an iSeries
server that uses IBM Toolbox for Java classes served from the sameiSeries. If you are interested in working with Secure
Sockets Layer (SSL), you must configure an HTTP server.
« Copying the IBM Toolbox for Java class files on your workstation for information on copying files to your workstation.
The classfilesare al contained in jar or zip files. For more information about using jar files, see Jar files.

« A¥Specify system properties to configure various aspects of the IBM Toolbox for Java, including the definition of a proxy
server or alevel of tracing.
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Workstation requirements for IBM Toolbox for Java

To run IBM Toolbox for Java, your workstation must meet the requirements listed below.

Requirementsfor running Java applications

« A Javavirtual machine that fully supports#*JDK 1.1.8% or any later DK, including Java 2. If your program uses the
Graphical Toolbox or classes in the vaccess package, Swing 1.1 is aso required. The following environments have been

tested:

o Windows 98
o Windows 95
o Windows NT Workstation 4.0
o #AIX Version 4.3.3.14
o #Sun Solaris Version 5.74%
0 #+0S/400 Version 4 Release 4 or laters®,
o OS2 Version 4 Release 5
o Linux 5.2

o TCP/IPinstalled and configured

Requirementsfor running Java applets
« A browser that has a compatible Java virtual machine. The following environments have been tested:

o #Netscape Communicator 4.74%

o #Microsoft Internet Explorer 54
o TCP/IPingtalled and configured

« The workstation must connect to a server that is running & OS/400 V4R3 or lateré.

IBM Toolbox for Java switched to support Swing 1.1 in V4R5, and this rel ease continues that support. Switching to Swing
required programming changesin the IBM Toolbox for Java classes. So, if your programs use the Graphical Toolbox or the
vaccess classes from releases before V4R5, you will need to change your programs as well.

In addition to a programming change, the Swing classes must be in the CLASSPATH when the program is run. The Swing classes
are part of the Java 2 platform. If you don't have the Java 2 platform, you can download the Swing 1.1 classes from Sun

Microsystems, Inc. '@
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0OS/400 requirements for running IBM Toolbox for
Java

To efficiently run IBM Toolbox for Java on your iSeries system, you need to understand the following issues:
» Compatibility with different levels of OS/400

« Native optimizations when running on 0S/400 WM

« Dependencies on OS/400 options and other licensed programs

Compatibility with different levels of 0S/400

Because you can use IBM Toolbox for Java both on your server and your client, the compatibility issues affect both running on a
server and connecting from a client back to a server.

Running IBM Toolbox for Java, Version 5 Release 1, on your servers

Toinstall IBM Toolbox for Java (licensed program 5722-JC1 V5R1IMO) on an i Series system, the server must be running one of
the following:

o« 0OS/400 Version 5 Release 1
o« 0OS/400 Version 4 Release 5
o 0OS/400 Version 4 Release 4

You caninstall only one version of the IBM Toolbox for Java licensed program on the system. To install a different version, first
remove the existing IBM Toolbox for Java licensed program.

Using IBM Toolbox for Java to connect from a client back to the server

Y ou can use different versions of IBM Toolbox for Java on a client and on the server to which you are connecting. To use IBM
Toolbox for Java, Version 5 Release 1, to access data and resources on an i Series system, the server to which you are connecting
must be running one of the following:

o 0OS/400 Version 5 Release 1
« 0S/400 Version 4 Release 5
o 0OS/400 Version 4 Release 4
o 0OS/400 Version 4 Release 3

#The table below shows how different versions of IBM Toolbox for Java are compatible with different releases of OS/400.

Table: Compatibility requirementsfor installing on and connecting back to different versions of 0S/400

Toolbox modification | Shipswith OS/400 LPP Installs on OS/400 | Connects back to OS/400
Mod 0 V4R2 5763-JC1 V3R2MO | V3R2 and above | V3R2 and above
Mod 1 V4R3 5763-JC1 V3R2M1 | V3R2 and above | V3R2 and above
Mod 2 V4R4 5769-JC1 VAR2MO | V4R2 and above V4R2 and above
Mod 3 V4R5 5769-JC1 VAR5MO | V4R3 and above | V4R2 and above
Mod 4 V5R1 5722-JC1 V5RIMO | V4R4 and above | V4R3 and above
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Native optimizations when running on the iSeries JVM

Native optimizations are a set of functions that affect operation of IBM Toolbox for Java when running on the iSeries VM. The
optimizations are;

« Signon: When no userid or password is specified in the AS400 object, the userid and password of the current job are used
« Directly calling OS/400 APIsinstead of making socket callsto host servers:
o Record-level database access, data queues and user space when security requirements are met.
o Program call and command call when security requirements and thread safety requirements are met.
o Native JDBC driver when your Java program is running on the iSeries VM and the database is on the same
machine. In this case, the Toolbox for Java driver passes requests to the native driver.

The optimizations exist to make the IBM Toolbox for Java classes work the way a user would expect them to work when running
on 0OS/400.

Note: It isvery important to understand that your Java programs use native optimizations only when you use the version of IBM
Toolbox for Javathat matches the version of OS/400 on your server.

No change to the Java application is needed to get the optimizations. IBM Toolbox for Java automatically enables the
optimizations when appropriate.

When the versions of IBM Toolbox for Java and OS/400 do not match, native optimizations are not available. In this case, IBM
Toolbox for Javaworks asif it isrunning on aclient.

The table below shows which versions of IBM Toolbox for Java and OS/400 you must run to get use native optimizations. This
table documents only compatibility issues that affect native optimizations. The previous table shows general compatibility issues

between IBM Toolbox for Java and OS/400.

Table: Compatibility requirementsfor using native optimizations

Level of 0S/400 Level of IBM Toolbox for Java

V3R2MO V3R2M1 V4R2MO V4R5MO0 V5R1IMO
V4R2 No IBM Toolbox for Java performance enhancements are available.
V4R3 X X
V4R4 X X
V4R5 X
V5R1 X

An'X"indicates that performance enhancements are enabled for a given configuration of IBM Toolbox for Java and OS/400.

In order to gain the performance improvements, you need to make sure to use the jar file that includes OS/400 native optimizations.
For more information, see Note 1 in Jar files. 4.

Dependencies on OS/400 and other licensed programs

Using IBM Toolbox for Javamay require you to address some dependencies that it has on OS/400 and on other licensed programs.
Dependencies on OS/400

Running IBM Toolbox for Javain a client/server environment requires that you enable the QUSER user profile, start the host

servers, and have TCP/IP running. Perform these actions from an i Series command line by running the following commands:

1. Type DSPUSRPRF USRPRF(QUSER) and press ENTER to enable the QUSER user profile. The resulting display
shows the status for QUSER.

2. Type STRHOSTSVR and press ENTER to start the OS/400 host servers.
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IBM Toolbox for Java: OS/400 requirements

3. Type STRTCPSVR SERVER(*DDM) to start the TCP/IP server (with *DDM specified for the Server parameter).

Note: To run TCP/IP, you must have the TCP/IP Connectivity Utilities for AS/400 (licensed program £ 5722-TC14%) installed on
the server. For more information on host server options and TCP/IP, see the TCP/IP topic in the i Series Information Center.

Dependencies on other licensed programs

When you want to use the spooled file viewer functions (SpooledFileViewer class) of IBM Toolbox for Java, ensure that you have
installed host option 8 (AFP Compatibility Fonts) on your server.

Note: SpooledFileViewer, PrintObjectPagel nputStream, and PrintObjectTransformed nputStream classes work only when
connecting to V4R4 or |ater systems.

When you want to use Secure Sockets Layer (SSL), ensure that you have installed the following:
« IBM HTTP Server for iSeries licensed program, A+ 5722-DG14%
« 0OS/400 Option 34 (Digital Certificate Manager)
« Oneof the IBM Cryptographic Access Provider for iSeries licensed programs:
o IBM Cryptographic Access Provider 56-hit for iSeries, & 5722-AC24%,
o IBM Cryptographic Access Provider 128-bit for iSeries, #* 5722-AC3%
« Oneof the IBM iSeries Client Encryption licensed programs:
o I1BM iSeries Client Encryption (56-bit), £* 5722-CE24%
o IBM iSeries Client Encryption (128-bit), #* 5722-CE3%
#The V5R1 version of IBM Toolbox for Java requires that you use the V5R1 version of Client Encryption. The 128-bit version of

Client Encryption is compatible with both the 56- and 128-hit versions of Cryptographic Access Provider listed above. In other
words, when 5722-CE3 isinstalled, you can use 5722-AC3 or 5722-AC2.4%

Note: You can use SSL support only when connecting to V4R4 and later iSeries systems. For more information on SSL, see
Secure Sockets L ayer.
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Installing IBM Toolbox for Java on iSeries

Toinstall IBM Toolbox for Java licensed program, you must be on 2V 4R44% or later. Then follow these steps:
1. OnaniSeriescommand line, enter GO LICPGM.
2. Select 11. Install licensed program.
3. ASelect 5722-JC1I1BM Toolbox for Java. &

For more information on installing licensed programs, see the Information Center topic, Managing software and licensed programs.

file:///D|/rzahh_pdf/rzahnm06.htm [1/8/2001 12:37:26 PM]


file:///D|/rzahc/rzahc1.htm

IBM Toolbox for Java: Configuring an HTTP server

Configuring an HTTP server for use with IBM
Toolbox for Java

If you want to use applets, servlets, SSL, or the ASA00T oolboxInstaller class on the i Series system, you must set up an HTTP
server and install the classfiles on the i Series system. For more information on the IBM HTTP Server, seethe IBM HTTP Server

for AS/400 Webmaster's Guide, GC41-5434, at the following URL.: http://www.iseries.ibm.com/products/http/docs/doc.htm '@
The Webmaster's Guide is available in both HTML and PDF formats.

For information on the Digital Certificate Manager and how to create and work with digital certificates using the IBM HTTP
Server, see Digital Certificate Management.

file:///D|/rzahh_pdf/rzahnm07.htm [1/8/2001 12:37:27 PM]


http://www.iseries.ibm.com/products/http/docs/doc.htm
file:///D|/rzahu/rzahurazhudigitalcertmngmnt.htm

IBM Toolbox for Java: Copying class files on your workstation

Copying the IBM Toolbox for Java class files on
your workstation

Copying the class files to your workstation allows you to serve the files from your workstation. Y ou can use the
ASA00T ool boxInstaller class or rely on existing mechanisms for obtaining server updates on your workstation.

#The class files are packaged in various jar files. Y ou need to copy one or more of these jar files to your workstation. For more
information, see Jar files. The example below assumes you want to copy jt400.jar, which contains the core IBM Toolbox for Java

classes
Before you copy the files from the server to your workstation, you must decide if you want to use the AS400T oolboxInstaller class
or manually copy thejar file.

« For moreinformation about using the AS400T oolboxInstaller class to copy the jar files, see Client installation and update
classes.

To manually copy thejar file, complete the following steps:

1. Find thejt400.jar filein the following directory:
/QIBM/ProdData/HTTP/Public/jt400/lib

2. Copy jt400.jar from the server to your workstation. Y ou can do thisin avariety of ways:

« Use Client Access/400 to map a network drive on your workstation to the server, then copy the file.

« Usefiletransfer protocol (FTP) to send the file (making sure to use binary mode) to your workstation.
3. Update the CLASSPATH environment variable of your workstation.

« For example, if you are using Windows NT and you copied jt400.jar to C:\jt400\lib, add the following string to
the end of your CLASSPATH:

;C:\jt400\ i b\jt400.jar
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IBM Toolbox for Java access classes

The IBM Toolbox for Java access classes represent i Series data and resources. The classes work with iSeries and AS/400e servers
to provide an internet-enabled interface to access and update server data and resources.

The following classes provide access to i Series and A S/400e resources:
o AS400 - manages sign-on information, creates and maintains socket connections, and sends and receives data

o SecureA 400 class - enables you to use an AS400 object when sending or receiving encrypted data

« A¥ASA00JPing - allows your Java program to query the host servers to see which services are running and which ports are
in service®

« #BidiTransform - enables you to do your own conversions of bidirectional text&
« Command call - runsiSeries batch commands

« #*Connection pool - manages a pool of AS400 objects, which is used to share connections and manage the number of
connections a user can have to an i Series serverd,

o Dataarea- creates, accesses, and deletes data areas

« Data conversion and description - converts and handles data, and describes the record format of a buffer of data

« Dataqueues - creates, accesses, changes, and del etes data queues

« Digital certificates - manages digital certificates on iSeries servers

« A*Environment variable - manages i Series environment variables®

« A¥Event log - provides away to log exceptions and messages independent of the device used to display them+.
« Exceptions - throws errors when, for example, device errors or programming errors occur
« FTP- provides you with a programmable interface to FTP functions

« Integrated file system - accesses files, opensfiles, opensinput and output streams, and lists the contents of directories

« Javaapplication call - calls a Java program on an iSeries server that runs on the i Series Java virtual machine
« JDBC - accesses DB2 UDB for iSeries data

« Jobs - accessesiSeriesjobs and job logs
« Messages - accesses messages and message queues on the i Series system
« A*NetServer configuration - accesses and modifies the state and configuration of the AS/400 NetServerd,

« Permission - displays and changes authoritiesin AS400 objects

« Print - manipulates i Series print resources

« £*Product license - manage licenses for i Series products®

« Program call - calls an iSeries program

« QSYS object path name - represents objects in the i Series integrated file system

« Record-level access - creates, reads, updates, and deletes i Series files and members

« Service program call - calls an i Series service program

« System status - displays system status information and allows access to system pool
information

« System values - retrieves and changes system values and network attributes

« Trace (serviceability) - logs trace points and diagnostic messages
« Users and groups - accesses i Series users and groups

« User space - accesses an i Series user space
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IBM Toolbox for Java: Access classes

Note: When possible, use aresource class instead of an access class. Resource classes provide a generic framework and a
consistent programming interface for working with various i Series objects and lists.
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AS400 class

The AS400 class manages the following:

A set of socket connections to the server jobs on the i Series server.

Sign-on behavior for the server. Thisincludes prompting the user for sign-on information, password caching, and default
user management.

The Java program must provide an AS400 object when the Java program uses an instance of a class that accesses the i Series. For
example, the CommandCall object requires an AS400 object before it can send commands to the iSeries.

The AS400 object handles connections, user IDs, and passwords differently when it is running in the iSeries Java virtual machine.
For more information, see iSeries Java virtual machine.

See managing connections for information on managing connections to the i Series through the AS400 object. £*See

ASA400ConnectionPool for information on reducing initial connect time by requesting connections from a connection pool 4%

ASA00 class provides the following sign-on functions:

Authenticate the user profile
Get profile token credential
Manage default user IDs

Cache passwords
Prompt for user ID

Change a password

Get the version and release of the iSeries

For information about using an AS400 object when sending or receiving encrypted data, see the SecureA $400 class.
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IBM Toolbox for Java Secure AS/400 Class

Secure AS/400 Class

When an A 3400 object communi cates with the server, user data (except the user password) is sent unencrypted to the server. So,
IBM Toolbox for Java objects associated with an AS400 object exchange data with the server over anormal connection.

When you want to use IBM Toolbox for Javato exchange sensitive data with the server, you can encrypt data by using Secure
Sockets Layer (SSL). Use the SecureA 400 object to designate which data you want to encrypt. IBM Toolbox for Java objects

associated with a SecureA S400 object exchange data with the server over a secure connection.

The SecureAS400 class is a subclass of the AS400 class.

Y ou can set up a secure AS/400 connection by creating an instance of a SecureA S400 object as indicated below:

o SecureA400(String systemName, String userlD) prompts you for sign-on information

o SecureA400(String systemName, String userlD, String password) does not prompt you for sign-on information

The following example shows you how to use CommandCall to send commands to the i Series system using a secure connection;

/1l Create a secure AS400 object. This is the only statenment that changes
/1 fromthe non-SSL case.
Secur eAS400 sys = new Secur eAS400( " nySyst em myConpany. coni) ;

/1l Create a command call object
ConmandCal I cnmd = new CommandCal | (sys, "myConmand");

/1 Run the conmands. A secure connection is nmade when the

/1 command is run. Al the information that passes between the
/1 client and server is encrypted.

crmd. run();

For more information, see secure sockets layer.
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IBM Toolbox for Java: AS400JPing class

»AS400JPing

The AS400JPing allows your java program to query the host serversto see which services are running and which portsarein
service. To query the servers from a command line, use the JPing class.
The AS400JPing class provides several methods:

« Ping the server

« Ping aspecific service on the server

o Set aPrintWriter object to which you want to log ping information

« Set the time out for the ping operation

Example: Using AS400JPing within a Java program to ping the i Series Remote Command Service:

AS400JPi ng pi ngQbj = new AS400JPi ng( " nyAS400", AS400. COWWAND, fal se);
if (pingQj.ping())
System out. printl n(" SUCCESS") ;
el se
System out. println("FAILED");

&
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IBM Toolbox for Java: AS400BidiTransform class

sBidiTransform class

The AS400BidiTransform class provides layout transformations that enable you to convert bidirectional text in iSeries format
(after first converting it to Unicode) to bidirectional text in Javaformat, or from Javaformat to i Series format.

The AS400Bidi Transform class allows you to:
o Get and set the system CCSID

o Get and set the string type of iSeries data
o Get and set the string type of Java data
« Convert datafrom a Javalayout to iSeries

« Convert datafrom an iSeries layout to Java

Example: Using the AS400BidiTransform class to transform bidirectional
text

The following example shows how you can use the AS400Bidi Transform class to transform bidirectional text:

/1 Java data to AS/ 400 | ayout:

AS400Bi di Transf orm abt ;

abt = new AS400Bi di Tr ansf orn(424);

String dst = abt.toAS400Layout ("sone bidirectional string");

&
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IBM Toolbox for Java Command Call

Command call

The CommandCall class alows a Java program to call a non-interactive i Series command. Results of the command are availablein
alist of AS400 Message objects.

Input to CommandCall isasfollows:
« The command string to run
o The AS400 object that represents the system that will run the command

The command string can be set on the constructor, through the setCommand() method, or on the run() method. After the command
is run, the Java program can use the getMessageL ist() method to retrieve any i Series messages resulting from the command.

Using the CommandCall class causes the AS400 object to connect to the i Series.

The following example shows how to use the CommandCall class run acommand on an iSeries system:

/1l Create an AS400 obj ect.
AS400 sys = new AS400( " mySyst em nyConpany. com') ;

/1l Create a command call object. This
/1 program sets the command to run
/1 later. It could set it here on the
/1 constructor.

ConmandCal I cmd = new CommandCal | (sys);

/! Run the CRTLIB command
cmd. run(" CRTLI B MyLIB");

/1 Get the nessage |ist which
/!l contains the result of the
/1 command.

AS400Message[] messageli st = cnd. get Messageli st();

/1 ... process the nessage |ist.
/1 Disconnect since | am done sending
/1 commands to the AS/ 400

sys. di sconnect Servi ce( AS400. COWAND) ;

Using the CommandCall class causes the AS400 abject to connect to the i Series. See managing connections for information on
managing connections.

#The default behavior is for the IBM Toolbox for Javato look up the thread safety for the command on the system. If threadsafe,
the command is run on-thread. Y ou can suppress the run-time lookup by explicitly specifying thread-safety for the command by

using using the setThreadSafe() method.

Example

Run a command that is specified by the user.
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IBM Toolbox for Java: Connection pooling

sConnection pooling

Use a connection pool to share and manage connections to an iSeries server.

In terms of performance, connecting to the server is an expensive operation. Using a connection pool can increase performance by
enabling you to use, reuse, and share existing connections instead of repeatedly connecting and disconnecting.

The AS400ConnectionPool class manages a pool of AS400 objects. The AS400JDBCConnectionPool class represents a pool of
AS/400JDBCConnections that are available for use by a Java program.

A connection pool of either type keeps track of the number of connectionsit creates. Using methods inherited from
ConnectionPool, you can set several connection pool properties, including:

« the maximum number of connections that can be given out by a pool

« the maximum lifetime of a connection

« the maximum inactivity time of a connection

Retrieve a connection using an AS400ConnectionPool by specifying the system name, user id, the password (optional), and the
service (optional).

Return connections to an AS400ConnectionPool by using the returnConnectionToPool () method.

Note: When connections are not returned to the pool, the connection pool continues to grow in size and connections are not reused.

Ensure that the time used to create connections occurs when the pool is created by filling the pool with active (preconnected)
connections. A user can then retrieve a connection from the pool, use the connection in an application, and return the connection to
the pool for reuse. Note that it is the responsibility of each application to return connections to the pool for reuse.

See managing connections for more information about managing when a connection to the i Series is opened when using the
AS400ConnectionPool classes.

Example: Using an AS400ConnectionPool to reuse AS400 objectsé
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IBM Toolbox for Java Data Area

Data area

The DataArea class is an abstract base class that represents an AS/400 data area object. This base class has four subclasses that
support the following: character data, decimal data, logical data, and local data areas that contain character data.

Using the DataArea class, you can do the following:
o Get the size of the data area

o Get the name of the data area
« Return the AS/400 system object for the data area
« Refresh the attributes of the data area

« Set the system where the data area exists

Using the DataArea class causes the AS400 object to connect to the AS/400. See managing connections for information on
managing connections.

Character DataArea

The CharacterDataArea class represents a data area on the AS/400 that contains character data. Character data areas do not have a

facility for tagging the data with the proper CCSID; therefore, the data area object assumes that the datais in the user's CCSID.
When writing, the data area object converts from a string (Unicode) to the user's CCSID before writing the data to the A S/400.
When reading, the data area object assumes that the data is the CCSID of the user and converts from that CCSID to Unicode before
returning the string to the program. When reading data from the data area, the amount of dataread is by number of characters, not
by the number of bytes.

Using the CharacterDataArea class, you can do the following:
o Clear the data area so that it contains all blanks.

« Create a character data area on the AS/400 system using default property values

« Create a character data area with specific attributes

o Deélete the data area from the AS/400 system where the data area exists

« Return the integrated file system path name of the object represented by the data area.

o Read all of the datathat is contained in the data area

« Read a specified amount of data from the data area starting at offset O or the offset that you specified

o Set thefully qualified integrated file system path name of the data area

« Write datato the beginning of the data area

« Write a specified amount of data to the data area starting at offset O or the offset that you specified
DecimalDataArea

The Decimal DataArea class represents a data area on the AS/400 that contains decimal data.

Using the Decimal DataArea class, you can do the following:
o Clear the dataarea so that it contains 0.0

« Create adecimal data area on the AS/400 system using default property values
« Create adecimal data area with specified attributes

« Délete the data area from the AS/400 system where the data area exists

« Return the number of digitsto the right of the decimal point in the data area

« Return the integrated file system path name of the object represented by the data area.
« Read all of the datathat is contained in the data area

« Set thefully qualified integrated file system path name of the data area
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« Write datato the beginning of the data area

The following example shows how to create and to write to a decimal data area:

/1 Establish a connection to the AS/ 400 "M/400".
AS400 system = new AS400(" My400");
/1 Create a Decinal Dat aArea obj ect.
QSYShj ect Pat hName path = new QSYSCbj ect Pat hName(" MYLI B", " MYDATA", "DTAARA");
Deci mal Dat aArea dat aArea = new Deci nal Dat aArea(system path.getPath());
/1l Create the decimal data area on the AS/ 400 using default val ues.
dat aArea. create();
/1 Cear the data area.
dat aArea. cl ear();
/] Wite to the data area.
dat aArea. wite(new Bi gDecimal ("1.2"));
/!l Read fromthe data area.
Bi gDeci mal data = dataArea.read();
/] Delete the data area fromthe AS/400.
dat aArea. del ete();

LocalDataArea

The LocalDataArea class represents alocal data area on the AS/400. A local data area exists as a character data area on the
AS/400, but the local data area does have some restrictions of which you should be aware.

Thelocal data areais associated with a server job and cannot be accessed from another job. Therefore, you cannot create or delete
the local data area. When the server job ends, the local data area associated with that server job is automatically deleted, and the
LocalDataArea object that is referring to the job is no longer valid. Y ou should also note that local data areas are afixed size of
1024 characters on the AS/400 system.

Using the LocalDataArea class, you can do the following:
o Clear the data area so that it contains al blanks

o Read all of the datathat is contained in the data area

« Read a specified amount of datafrom the data area starting at offset that you specified

« Write data to the beginning of the data area

» Write a specified amount of data to the data area where the first character is written to offset
LogicalDataArea

The Logical DataArea class represents a data area on the AS/400 that contains logical data.

Using the Logical DataArea class, you can do the following:
o Clear the data area so that it contains false

« Create a character data area on the AS/400 system using default property values
« Create a character data area with specified attributes

« Deélete the data area from the AS/400 system where the data area exists
« Return the integrated file system path name of the object represented by the data area.
« Read all of the datathat is contained in the data area

« Set thefully qualified integrated file system path name of the data area
« Write data to the beginning of the data area
DataAreaEvent

The DataAreaEvent class represents a data area event.

Y ou can use the DataAreaEvent class with any of the DataArea classes. Using the DataAreaEvent class, you can do the following:
« Get theidentifier for the event
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DataAreal istener

The DataAreal istener class provides an interface for receiving data area events.

Y ou can use the the DataAreal istener class with any of the DataArea classes. Y ou can invoke the DataArealistener class when
any of the following are performed:

o Clear
o Create
o Delete
 Read
o Write
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Data conversion and description

The data conver sion classes provide the capability to convert numeric and character data between iSeries and Java formats.
Conversion may be needed when accessing i Series data from a Java program. The data conversion classes support conversion of
various numeric formats and between various EBCDIC code pages and Unicode.

The data description classes build on the data conversion classes to convert al fieldsin arecord with a single method call. The
RecordFormat class allows the program to describe data that makes up a DataQueueEntry, ProgramCall parameter, arecordin a
database file accessed through record-level access classes, or any buffer of iSeries data. The Record class allows the program to
convert the contents of the record and access the data by field name or index.

Data types

The AS400DataTypeis an interface that defines the methods required for data conversion. A Java program uses data types when
individual pieces of data need to be converted. Conversion classes exist for the following types of data:

« Numeric

o Text (character)

o Composite (numeric and text)

Conversion specifying a record format

The IBM Toolbox for Java provides classes for building on the data types classes to handle converting data one record at atime
instead of onefield at atime. For example, suppose a Java program reads data off a data queue. The data queue object returns a
byte array of iSeries data to the Java program. This array can potentially contain many types of iSeries data. The application can
convert one field at atime out of the byte array by using the data types classes, or the program can create arecord format that
describes the fields in the byte array. That record then does the conversion.

Record format conversion can be useful when you are working with data from the program call, data queue, and record-level
access classes. The input and output from these classes are byte arrays that can contain many fields of various types. Record format
converters can make it easier to convert this data between iSeries format and Java format.

Conversion through record format uses three classes:
« FieldDescription classesidentify afield or parameter with a data type and a name.
« A RecordFormat class describes a group of fields.
« A Record class joins the description of arecord (in the RecordFormat class) with the actual data.

« #A LineDataRecordWriter class writes a record to an OutputStream in line data format<%

Examples

Two examplesillustrate using the record format conversion classes with data queues:
« Example: Using the Record and RecordFormat classes to put data on a queue

« EExample: Using the FieldDescription, RecordFormat, and Record classes®®
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Data queues

The DataQueue classes allow the Java program to interact with AS/400 data queues. AS/400 data queues have the following
characteristics:

« Thedataqueue allows for fast communications between jobs. Therefore, it is an excellent way to synchronize and pass
data between jobs.

« Many jobs can simultaneously access the data queues.

« Messages on adata queue are free format. Fields are not required as they are in database files.
« Thedata queue can be used for either synchronous or asynchronous processing.

« The messages on a data queue can be ordered in one the following ways:

o Last-in first-out (LIFO). The last (newest) message that is placed on the data queue is the first message that is
taken off the queue.

o First-in first-out (FIFO). The first (oldest) message that is placed on the data queue is the first message that is
taken off the queue.

o Keyed. Each message on the data queue has a key associated with it. A message can be taken off the queue only
by specifying the key that is associated with it.

The data queue classes provide a complete set of interfaces for accessing AS/400 data queues from your Java program. It isan
excellent way to communicate between Java programs and AS/400 programs that are written in any programming language.

A required parameter of each data queue object is the AS400 object that represents the AS/400 system that has the data queue or
where the data queue is to be created.

Using the data queue classes causes the A S400 object to connect to the AS/400. See managing connections for information about
managing connections.

Each data queue object requires the integrated file system path name of the data queue. The type for the data queueisDTAQ. See
integrated file system path names for more information.

Sequential and keyed data queues

The data queue classes support the following data queues:

« Sequential data queues
« Keyed data queues

Methods common to both types of queues are in the BaseDataQueue class. The DataQueue class extends the BaseDataQueue class
in order to complete the implementation of sequential data queues. The BaseDataQueue class is extended by the KeyedDataQueue
class to complete the implementation of keyed data queues.

When datais read from a data queue, the data is placed in a DataQueueEntry object. This object holds the data for both keyed and
sequential data queues. Additional data available when reading from a keyed data queue is placed in a KeyedDataQueueEntry
object that extends the DataQueueEntry class.

The data queue classes do not alter data that iswritten to or is read from the AS/400 data queue. The Java program must correctly
format the data. The data conversion classes provide methods for converting data.

The following example creates a DataQueue object, reads data from the DataQueueEntry object, and then disconnects from the
system.

/1l Create an AS400 obj ect
AS400 sys = new AS400( " mySyst em nyConpany. com') ;

/1l Create the DataQueue object
Dat aQueue dg = new Dat aQueue(sys, "/ QSYS. LI B/ MyLIB. LI Bf MYQUEUE. DTAQ') ;

/1 read data fromthe queue
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Dat aQueueEntry dgbData = dq.read();

/1 get the data out of the DataQueueEntry object.
byte[] data = dgqData. getData();

[l ... process the data

/1 Disconnect since | am done using data queues
sys. di sconnect Servi ce( AS400. DATAQUEUE) ;
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Sequential data queues

Entries on a sequential AS/400 data queue are removed in first-in first-out (FIFO) or last-in first-out (LIFO) sequence. The
BaseDataQueue and DataQueue classes provide the following methods for working with sequential data queues:

Create a data queue on the AS/400. The Java program must specify the maximum size of an entry on the data queue. The

Java program can optionally specify additional data queue parameters (FIFO vs LIFO, save sender information, specify
authority information, force to disk, and provide a queue description) when the queue is created.

Peek at an entry on the data queue without removing it from the queue. The Java program can wait or return immediately
if no entry is currently on the queue.

Read an entry off the queue. The Java program can wait or return immediately if no entry is available on the queue.
Write an entry to the queue.
Clear dl entries from the queue.

Delete the queue.

The BaseDataQueue class provides additional methods for retrieving the attributes of the data queue.

Examples

Sequentia data queue examples, in which the producer puts items on a data queue, and the consumer takes the items off the queue
and processes them:

Sequentia data queue producer example.

Sequential data queue consumer example.
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Keyed data queues

The BaseDataQueue and KeyedDataQueue classes provide the following methods for working with keyed data queues:

Create a keyed data queue on the AS/400. The Java program must specify key length and maximum size of an entry on

the queue. The Java program can optionally specify authority information, save sender information, force to disk, and
provide a queue description.

Peek at an entry based on the specified key without removing it from the queue. The Java program can wait or return
immediately if no entry is currently on the queue that matches the key criteria.

Read an entry off the queue based on the specified key. The Java program can wait or return immediately if no entry is
available on the queue that matches the key criteria.

Write akeyed entry to the queue.
Clear dl entries or al entries that match a specified key.
Delete the queue.

The BaseDataQueue and KeyedDataQueue classes also provide additional methods for retrieving the attributes of the data queue.

Examples

In the following keyed data queue examples, the producer puts items on a data queue, and the consumer takes the items off the
gueue and processes them:

Keyed data queue producer example

Keyed data queue consumer example
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Digital certificates

Digital certificates are digitally-signed statements used for secured transactions over the internet. (Digital certificates can be used on AS/400 systems running on Version 4
Release 3 (V4R3) and later.) To make a secure connection using the Secure Sockets Layer (SSL), adigital certificateis required.
Digital certificates comprise the following:

« The public encryption key of the user

« The name and address of the user

« Thedigital signature of athird-party certification authority (CA). The authority's signature means that the user is atrusted entity.

« Theissue date of the certificate

« The expiration date of the certificate

As an administrator of a secured server, you can add a certification authority's "trusted root key" to the server. This means that your server will trust anyone who is certified
through that particular certification authority.

Digital certificates also offer encryption, ensuring a secure transfer of data through a private encryption key.

You can create digital certificates through the javakey tool. (For more information about javakey and Java security, see the Sun Microsystems, Inc., Java Security paqe‘ﬁ.)
The AS/400 Toolbox for Javalicensed program has classes that administer digital certificates on an AS/400.

The AS/400 Digital Certificate classes provide methods to manage X.509 ASN.1 encoded certificates. Classes are provided to do the following:
« Get and set certificate data.
« List certificates by validation list or user profile.
« Manage certificates, for example, add a certificate to a user profile or delete a certificate from avalidation list.

Using a certificate class causes the AS400 object to connect to the AS/400. See managing connections for information about managing connections.

On the AS/400, certificates belong to avalidation list or to a user profile.
« The ASA00CertificateUserProfileUtil class has methods for managing certificates on a user profile.

« The AS400CertificateVIdIUtil class has methods for managing certificates in avalidation list.

These two classes extend AS400CertificateUtil, which is an abstract base classes that defines methods common to both subclasses.

The AS400Certificate class provides methods to read and write certificate data. Datais accessed as an array of bytes. The Java. Security package in Java virtual machine 1.2
provides classes that can be used to get and set individual fields of the certificate.

Listing certificates

Toget alist of certificates, the Java program must do the following:
1. Create an AS400 object.

2. Construct the correct certificate object. Different objects are used for listing certificates on a user profile (AS400CertificateUserProfileUtil) versus listing certificates
inavalidation list (AS400CertificateVIdlUtil).

3. Create selection criteria based on certificate attributes. The ASA00CertificateAttribute class contains attributes used as selection criteria. One or more attribute
objects define the criteria that must be met before a certificate is added to the list. For example, alist might contain only certificates for a certain user or
organization.

4. Create a user space on the AS/400 and put the certificate into the user space. Large amounts of data can be generated by alist operation. The datais put into a user
space before it can be retrieved by the Java program. Use the listCertificates() method to put the certificates into the user space.

5. Use the getCertificates() method to retrieve certificates from the user space.

The following example lists certificatesin avalidation list. It lists only those certificates belonging to a certain person.

/] Create an AS400 object. The
I/ certificates are on this system
AS400 sys = new AS400( " mySyst em nmyConpany. cont');

/]l Create the certificate object.
AS400Certificatevidl Util certificateList =
new AS400Certificatevidl Uil (sys, "/QSYS. LIB/MLIB.LIB/ CERTLIST. VLDL");

/1l Create the certificate attribute
/1 list. We only want certificates
// for a single person so the |ist
/] consists of only one el enent.
AS400CertificateAttribute[] attributeList = new AS400CertificateAttribute[1];
attributeList[0] = new AS400CertificateAttribute(AS400CertificateAttribute. SUBJECT_COMMON _NAME, "Jane Doe");

/'l Retrieve the list that matches
/1 the criteria. User space "myspace"
/1 in library "nylib" will be used
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I/ for storage of the certificates.
/] The user space mnust exist before
/1 calling this API.
int count = certificateList.listCertificates(attributelList,

"/ QSYS. LI B/ MYLI B. LI B/ MYSPACE. USRSPC") ;

/'l Retrieve the certificates from
/'l the user space.

AS400Certificates[] certificates = certificatelist.getCertificates("/QSYS.LIB/ MLIB.LIB/ MYSPACE. USRSPC', 0, 8);

// ... process the certificates
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» EnvironmentVariable class

The EnvironmentV ariable class and the EnvironmentVariablel ist class enable you to access and set i Series system-level
environment variables.

Each variable has unique identifiers: the system name and the environment variable name. Each environment variable is associated
with a CCSID, which is by default the CCSID of the current job, which describes where the contents of the variable are stored.

Note: Environment variables are different than system values, although they are often used for the same purpose. See
SystemValues for more information on how to access system values.

Use an EnvironmentV ariable object to perform the following actions on an environment variable;
o Get and set the name

o Get and set the system
o Get and set the value (which allows you to change the CCSID)
« Refresh thevalue

Example: Creating, setting, and getting environment variables
The following example creates two EnvironmentV ariables and sets and gets their values.

/1l Create the i Series system object.

AS400 system = new AS400("mySystent);

/1l Create the foreground col or environment variable and set it to red.
Envi ronment Vari abl e fg = new Envi ronnent Vari abl e(system "FOREGROUND");
fg.setVal ue("RED") ;

/1l Create the background col or environnent variable and get its val ue.
Envi ronnent Vari abl e bg = new Envi ronnent Vari abl e(system "BACKGROUND") ;
String background = bg. getVal ue();

&
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Exceptions

The IBM Toolbox for Java access classes throw exceptions when device errors, physical limitations, programming errors, or user
input errors occur. The exception classes are based upon the type of error that occurs instead of the location where the error
originates.

Most exceptions contain three pieces of information:

« Error type- The exception object that is thrown indicates the type of error that occurred. Errors of the same type are
grouped together in an exception class. Seethelist of exceptions for more information about error types.

« Error details- The exception contains areturn code to further identify the cause of the error that occurred. The return
code values are constants within the exception class.

« Error text - The exception contains atext string that describes the error that occurred. The string istranslated in the locale
of the client Java virtual machine.

The following example shows how to catch a thrown exception, retrieve the return code, and display the exception text:

/1 ... all the setup work to delete
/1 a file on the AS/ 400 through the
/1l IFSFile class is done. Now try
/1 deleting the file.

try

aFile.delete();

/1 The delete fail ed.
cat ch ( Ext endedl OCException e)

{
/1 Display the translated string
/1 containing the reason that the
/1 delete fail ed.
Systemout.println(e);
/1 Get the return code out of the
/'l exception and di splay additi onal
/1 information based on the return
/1 code.
int rc = e.getReturnCode()
switch (rc)
{
case Extendedl CException. FILE I N USE:
Systemout.printin("Delete failed, file is in use "):
br eak;
case Extendedl OExcepti on. PATH NOT_FOUND:
Systemout.printin("Delete failed, path not found ");
br eak;
[l ... for every specific error you
/1 want to track
def aul t:
Systemout.printin("Delete failed, rc =");
Systemout.println(rc);
}
}

See exceptions inheritance structure for more information about exceptions.
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Exceptions thrown by the IBM Toolbox for Java access classes

The following table describes when various exceptions are thrown.

Exception Description
ASA00EXception Thrown when the i Series system returns an error message.
A SA00SecurityException Thrown when a security or authority error occurs.

ConnectionDroppedException

Thrown when the connection is dropped unexpectedly.

# ConnectionPool Exception

Thrown when a problem occurrs with the connection pool 4%

ErrorCompl etingRequestException

Thrown when an error occurs before the request is completed.

Extendedl OException

Thrown when an error occurs while communicating with the iSeries.

Extended!llegal ArgumentException

Thrown when an argument is not valid.

Extendedl|legal StateException

Thrown when the AS400 object is not in the proper state to perform the operation.

I1legal ObjectTypeException

Thrown when the AS400 object is not of the required type.

I11egal PathNameException

Thrown when an integrated file system path nameis not valid.

Internal ErrorException

Thrown when an internal problem occurs. When this type of exception isthrown, contact
your service representative to report the problem.

% LicenseException

Thrown when an error condition occurs while trying to retrieve a license. %

ObjectAlreadyExistsException

Thrown when the AS400 object already exists.

ObjectDoesNotEXistException

Thrown when the AS400 object does not exist.

#ProxyException

Thrown when an error occurrs while communicating with the proxy server. 4

RequestNotSupportedException

Thrown when the requested function is not supported because the i Series system is not at
the correct level.

ReturnCodeException

An interface for exceptions that contain areturn code. The return code is used to further
identify the cause of an error.

ServerStartupException

Thrown when the i Series server cannot be started.

See Inheritance structure for exceptions for more information about exceptions thrown by the IBM Toolbox for Java
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Inheritance structure for exceptions

The exceptions that are thrown by IBM Toolbox for Java access classes inherit from Exception, | OException, or
RuntimeException:;

« classjavalang.Exception
0 ASA00SecurityException

o ErrorCompletingRequestException
= AS400Exception

o lllegal ObjectTypeException

0 ObjectAlreadyExistsException

0 ObjectDoesNotExistException

0 RequestNotSupportedException

o classjavaio.lOException
= ConnectionDroppedException

= Extendedl OException

= ServerStartupException

o classjava.lang.RuntimeException
= classjavaio.lllegal ArgumentException
= Extendedlllegal ArgumentException

» |llegal PathNameException

» Internal ErrorException

= classjavalang.lllega StateException
= Extendedlllegal StateException

o classjava.sgl.SQLException

file:///D|/rzahh_pdf/exceptin.htm [1/8/2001 12:37:34 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/AS400SecurityException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ErrorCompletingRequestException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/AS400Exception.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/IllegalObjectTypeException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ObjectAlreadyExistsException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ObjectDoesNotExistException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/RequestNotSupportedException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ConnectionDroppedException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ExtendedIOException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ServerStartupException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ExtendedIllegalArgumentException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/IllegalPathNameException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/InternalErrorException.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/ExtendedIllegalStateException.html#navbar_top

IBM Toolbox for Java FTP Class

FTP class

The FTP class provides a programmable interface to FTP functions. Y ou no longer have to use java.runtime.exec() or tell your

usersto run FTP commands in a separate application. That is, you can program FTP functions directly into your application. So,
from within your program, you can do the following:

« Connect to an FTP server
o Send commands to the server
o Listthefilesin adirectory
o Get files from the server and

o Put filesto the server

For example, with the FTP class, you can copy a set of files from a directory on a server:

FTP client = new FTP("nyServer", "nyU D', "nmyPWD");
client.cd("/nyDir");

client. setDataTransfer Type( FTP. Bl NARY) ;

String [] entries = client.ls();

for (int i =0; i <entries.length; i++)

{
Systemout.println("Copying " + entries[i]);
try

client.get(entries[i], "c:\\ftptest\\" + entries[i]);

catch (Exception e)
{

}
}

client.disconnect();

Systemout.println(" copy failed, likely this is a directory");

FTP isageneric interface that works with many different FTP servers. Therefore, it is up to the programmer to match the
semantics of the server.

FTP subclass

Whilethe FTP classis a generic FTP interface, the AS400FTP subclass is written specifically for the FTP server on the AS/400.
That is, it understands the semantics of the FTP server on the AS/400, so the programmer doesn't have to. For example, this class
understands the various steps needed to transfer an AS/400 save file to the AS/400 and performs these steps automatically.
ASA00FTP also ties into the security facilities of the IBM Toolbox for Java. Aswith other IBM Toolbox for Java classes,
ASA00FTP depends on the AS400 object for system name, user ID, and password.

The following example puts a save file to the AS/400. Note the application does not set data transfer type to binary or use Toolbox
CommandCall to create the save file. Since the extension is .savf, ASA00FTP class detects the file to put isa save file so it does
these steps automatically.

AS400 system = new AS400();
AS400FTP ftp = new AS400FTP(system ;
ftp. put("nyData.savf", "/QSYS. LI B/ MYLIB. LI Bl MYDATA. SAVF") ;
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Integrated file system

The integrated file system classes allow a Java program to access files in the i Series integrated file system as a stream of bytes or a
stream of characters. The integrated file system classes were created because the java.io package does not provide file redirection
and other iSeries functionality.

The function that is provided by the IFSFile classes is a superset of the function provided by the file |O classesin the java.io
package. All methods in java.io FilelnputStream, FileOutputStream, and RandomAccessFile arein the integrated file system
classes.
In addition to these methods, the classes contain methods to do the following:

« Specify afile sharing mode to deny access to the filewhileitisin use

« Specify afile creation mode to open, create, or replace the file

« Lock asection of the file and deny accessto that part of the filewhileitisin use

« List the contents of a directory more efficiently

« #*Cache the contents of a directory to improve performance by limiting calls to AS/4004%

« Determine the number of bytes available on the i Series file system

« Allow aJava applet to accessfilesin the i Series file system

« Read and write data as text instead of as binary data

« A*Determine the type of the file object (logical, physical, save, and so on) when the object isin the QSY S.LIB file system
&

Through the integrated file system classes, the Java program can directly access stream files on the i Series. The Java program can
still use the java.io package, but the client operating system must then provide a method of redirection. For example, if the Java
program is running on a Windows 95 or Windows NT operating system, the Network Drives function of IBM iSeries Client Access
Express for Windowsiis required to redirect javaio calls to the i Series. With the integrated file system classes, you do not need
Client Access Express.

A required parameter of the integrated file system classesis the AS400 object that represents the i Series system that contains the
file. Using the integrated file system classes causes the AS400 object to connect to the i Series. See managing connections for
information about managing connections.

Theintegrated file system classes require the hierarchical name of the object in the integrated file system. Use the forward slash as
the path separator character. The following example shows how to access FILEL in directory path DIRL/DIR2:

/Dl R1/ DI R2/ FI LE1

Theintegrated file system classes are as follows.

Class Description
|FSFile Represents afilein the integrated file system
|FSJavaFile Represents afile in the integrated file system (extends java.io.File)

| FSFilelnputStream Represents an input stream for reading data from an iSeriesfile

|FSTextFilelnputStream | Represents a stream of character dataread from afile

IFSFileOutputStream | Represents an output stream for writing datato an iSeriesfile

|FSTextFileOutputStream | Represents a stream of character data being written to afile

IFSRandomAccessFile | Represents afile on the i Series for reading and writing data

IFSFileDialog Allows the user to move within the file system and to select afile within the file system
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Examples

The IFSCopyFile example shows how to use the integrated file system classes to copy afile from one directory to another on the
iSeries.

The File List Example shows how to use the integrated file system classes to list the contents of a directory on the iSeries.
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IFSFile class

The |ESFile class represents an object in the iSeries integrated file system. The methods on IFSFile represent operations that are

done on the object as awhole. Y ou can use | FSFilel nputStream, | FSFileOutputStream, and | FSRandomA ccessFile to read and
write to thefile. The IFSFile class allows the Java program to do the following:

Determine if the object exists and isadirectory or afile

Determine if the Java program can read from or write to afile

Determine the length of afile

Determine the permissions of an object and set the permissions of an object

Create adirectory

Delete afile or directory

Rename afile or directory

Get or set the last modification date of afile

List the contents of a directory

#*List the contents of adirectory and save the attribute information to alocal cache®.
Determine the amount of space available on the system

Determine the type of thefile object when itisinthe QSYS.LIB file system

%Y ou can get the list of filesin adirectory by using either the list() method or the listFiles() method:

The listFiles() method cachesinformation for each file on theinitial call. After calling listFiles(), using other methods to
query file details resultsin better performance because the information is retrieved from the cache. For example, calling
isDirectory() on an |FSFile object returned from listFiles() does not require acal to the server.

Thelist() method retrieves information on each file in a separate request to the server, making it slower and more
demanding of server resources.

Note: Using listFiles() means that the information in the cache may eventually become stale, so you may need to refresh the data
by calling listFiles() again. <

Examples

The following examples show how to use the IFSFile class:

Example: Creating a directory

Example: Using exceptionsto track errors

Example: Listing fileswith a.txt extension

BExample: Using listFiles() to list the contents of a directory*®
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IFSJavaFile class

The |FSJavaFile class represents afile in the i Series integrated file system and extends the java.io.File class. IFSJavaFile allows
you to writefilesfor the javaio.File interface that access i Series integrated file systems.

|FSJavaFile makes portable interfaces that are compatible with java.io.File and uses only the errors and exceptions that java.io.File
uses. |FSJavaFile uses the security manager features from java.io.File, but unlike java.io.File, IFSJavaFile uses security features
continuously.

Y ou use | FSJavaFile with | FSFilel nputStream and | FSFileOutputStream. It does not support java.io.FilelnputStream and
java.io.FileOutputStream.

IFSJavaFile is based on IFSFile; however, itsinterface is more like java.io.File than IFSFile. IFSFile is an dternative to the
|FSJavaFile class.

%Y ou can get the list of filesin adirectory by using either the list() method or the listFiles() method:

« ThelistFiles() method performs better because it retrieves and caches information for each file on theinitial call. After
that, information on each file is retrieved from the cache.

« Thelist() method retrievesinformation on each filein a separate request, making it slower and more demanding of server
resources.

Note: Using listFiles() means that the information in the cache eventually become stale, so you may need to refresh the data 4%

An example of how to use the IFSJavaFile classis given below.

[l Work with /Dir/File.txt on the system fl ash.
AS400 as400 = new AS400("flash");
| FSJavaFile file = new | FSJavaFi | e(as400, "/Dir/File.txt");

/] Determine the parent directory of the file.
String directory = file.getParent();

/1 Determ ne the nane of the file.
String nane = file.getNane();

/1l Determine the file size.
long length = file.length();

/1 Determ ne when the file was | ast nodified.
Date date = new Date(file.lastMdified());

/1l Delete the file.
if (file.delete() == fal se)

/1 Display the error code.
Systemerr.printin("Unable to delete file.");

}
try
| FSFi | eQut put Stream os = new | FSFi | eCut put Strean{fil e. get System(),
file,
| FSFi | eQut put St ream SHARE ALL,
fal se);

byte[] data = new byte[256];
int i = 0;
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for (; i < data.length; i++)

data[i] = (byte) i;
os.wite(datali]);

os. cl ose();

catch (Exception e)
{

}

Systemerr.println ("Exception:
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IFSFilelnputStream

The |FSFilel nputStream class represents an input stream for reading data from afile on the AS/400. Asin the IFSFile class,

methods exist in |FSFilel nputStream that duplicate the methods in Filel nputStream from the java.io package. In addition to these
methods, | FSFilel nputStream has additional methods specific to the AS/400. The | FSFilelnputStream class allows a Java program

to do the following:

« Open afilefor reading. The file must exist since this class does not create files on the AS/400. Y ou can use a constructor

that allows you to specify the file sharing mode.
« Determine the number of bytesin the stream.

« Read bytes from the stream.
« Skip bytesin the stream.
« Lock or unlock bytesin the stream.

o Closethefile.

Asin FilelnputStream in java.io, this class allows a Java program to read a stream of bytes from the file. The Java program reads

the bytes sequentially with only the additional option of skipping bytes in the stream.

The following example shows how to use the IFSFilel nputStream class.

/1 Create an AS400 obj ect.
AS400 sys = new AS400(" mySyst em myConpany. com');

/1 Open a file object that
/'l represents the file.
| FSFi l el nput Stream aFile =
new | FSFi | el nput Strean(sys, "/ mydir1l/ nydir2/ nyfile");

/] Determ ne the nunmber of bytes in
/1 the file.
int available = aFile.available();

/! Allocate a buffer to hold the data
byte[] data = new byte[10240];

/!l Read the entire file 10K at a tine
for (int i = 0; i < available; i += 10240)
{

aFile.read(data);

/1 Close the file.
aFile.close();

In addition to the methods in Filel nputStream, | FSFilel nputStream gives the Java program the following options:

« Locking and unlocking bytes in the stream. See IFSK ey for more information.
« Specifying a sharing mode when the file is opened. See sharing modes for more information.
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IFSTextFilelInputStream

The IFSTextFilel nputStream class represents a stream of character data read from afile. The data read from the

|FSTextFilelnputStream object is supplied to the Java program in a Java String object, so it is always unicode. When thefileis
opened, the IFSTextFilelnputStream object determines the CCSID of the datain thefile. If the datais stored in an encoding other
than unicode, the |FSTextFilel nputStream object converts the data from the file's encoding to unicode before giving the data to the

Java program. If the data cannot be converted, an UnsupportedEncodingException is thrown.

The following example shows how to use the IFSTextFilel nputStream:

/1 Work with /File on the system
/1l nySystem
AS400 as400 = new AS400("mySysteni);

| FSText Fil el nput Stream file = new | FSText Fi | el nput St rean{as400, "/File");

/! Read the first four characters of
/1l the file.
String s = file.read(4);

/1 Display the characters read. Read

/1 the first four characters of the

/1 file. If necessary, the data is

/1 converted to unicode by the

/1 1 FSTextFil el nput Stream obj ect .
System out. println(s);

/1l Close the file.
file.close();
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IFSFileOutputStream

The |FSFileOutputStream class represents an output stream for writing datato afile on the AS/400. Asin the IFSFile class,
methods exist in I|FSFileOutputStream that duplicate the methods in FileOutputStream from the java.io package.

IFSFileOutputStream also has additional methods specific to the AS/400. The IFSFileOutputStream class allows a Java program to
do the following:

« Open afilefor writing. If the file already exists, it is replaced. Constructors are available that specify the file sharing
mode and whether the contents of an existing file have been appended.

« Write bytes to the stream.
« Commit to disk the bytesthat are written to the stream.
« Lock or unlock bytesin the stream.

o Closethefile.

Asin FileOutputStream in java.io, this class allows a Java program to sequentially write a stream of bytesto thefile.

The following example shows how to use the | FSFileOutputStream class.

/1l Create an AS400 obj ect
AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1 Open a file object that
/1 represents the file.
| FSFil eQutput Stream aFile =

new | FSFi | eQut put St rean(sys, "/ nmydir1/ mydir2/ nyfile");
/] Wite to the file
byte i = 123;
aFile.wite(i);

/1 Close the file.
aFile.close();

In addition to the methods in FileOutputStream, 1FSFileOutputStream gives the Java program the following options:
« Locking and unlocking bytes in the stream. See |[FSK ey for more information.

« Specifying a sharing mode when the file is opened. See sharing modes for more information.
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IBM Toolbox for Java IFSTextFileOutputStream

IFSTextFileOutputStream

The IFSTextFileOutputStream class represents a stream of character data being written to afile. The data supplied to the

|FSTextFileOutputStream object isin a Java String object so the input is always unicode. The IFSTextFileOutputStream object can
convert the data to another CCSID asit is written to the file, however. The default behavior isto write unicode characters to the
file, but the Java program can set the target CCSID before the file is opened. In this case, the IFSTextFileOutputStream object
converts the characters from unicode to the specified CCSID before writing them to the file. If the data cannot be converted, an
UnsupportedEncodingException is thrown.

The following example shows how to use |FSTextFileOutputStream:

/1 Work with /File on the system

/1 nySystem
AS400 as400 = new AS400("nySystemn');

| FSText Fil eQutput Stream file = new | FSText Fi | eQut put St ream( as400, "/File");

/] Wite a String to the file.
/1 Because no CCSID was specified
/1 before witing to the file,
/1 unicode characters will be
/1l witten to the file. The file
/1 will be tagged as havi ng uni code
/1 data.

fileewite("Hello world");

/1 Close the file.
file.close();
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IBM Toolbox for Java IFSRandomAccessFile

IFSRandomAccessFile

The IFSRandomA ccessFile class represents afile on the AS/400 for reading and writing data. The Java program can read and write

data sequentially or randomly. Asin IFSFile, methods exist in IFSRandomA ccessFile that duplicate the methodsin
RandomA ccessFile from the java.io package. In addition to these methods, IFSRandomA ccessFile has additional methods specific
to the AS/400. Through IFSRandomA ccessFile, a Java program can do the following:

« Open afilefor read, write, or read/write access. The Java program can optionally specify the file sharing mode and the
existence option.

« Read data at the current offset from thefile.
o Write data at the current offset to thefile.

o Get or set the current offset of thefile.

o Closethefile.

The following example shows how to use the IFSRandomA ccessFile class to write four bytes at 1K intervalsto afile.

/1 Create an AS400 obj ect.
AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1 Open a file object that represents
Il the file.
| FSRandonAccessFile aFile =
new | FSRandomAccessFil e(sys, "/ nmydirl/ myfile", "rw');

/!l Establish the data to wite.
byte i = 123;

// Wite to the file 10 tinmes at 1K
!/l intervals.
for (int j=0; j<10; j++)
{
/1 Move the current offset.
aFile.seek(j * 1024);

/] Wite to the file. The current
/1 offset advances by the size of
/1l the wite.

aFile.wite(i);

/1 Close the file.
aFile.close();

In addition to the methods in java.io RandomA ccessFile, |FSRandomA ccessFile gives the Java program the following options:
o Committing to disk bytes written.

« Locking or unlocking bytesin thefile.

« Locking and unlocking bytes in the stream. See IFSK ey for more information.
« Specifying a sharing mode when the file is opened. See sharing modes for more information.

« Specify the existence option when afile is opened. The Java program can choose one of the following:
o Openthefileif it exists; create thefileif it does not.
0 Replacethefileif it exists; create thefileif it does not.
o Fail the open if thefile exists; create thefileif it does not.
o Openthefileif it exists; fail the open if it does not.
0 Replacethefileif it exists; fail the open if it does not.
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IBM Toolbox for Java IFSFileDialog

IFSFileDialog

The IFSFileDialog class allows you to traverse the file system and select afile. This class uses the IFSFile class to traverse the list

of directories and files in the integrated file system on the AS/400. Methods on the class allow a Java program to set the text on the
push buttons of the dialog and to set filters. Note that an IFSFileDialog class based on Swing 1.1 is also available.

Y ou can set filters through the FileFilter class. If the user selects afile in the dialog, the getFileName() method can be used to get
the name of the file that was selected. The getAbsolutePath() method can be used to get the path and name of the file that was

selected.

The following example shows how to set up adialog with two filters and to set the text on the push buttons of the dialog.

/1l Create an AS400 obj ect.
AS400 sys = new AS400(" nmySyst em nyConpany. com') ;

/]l Create a dialog object setting
/1 the text of the dialog's title
/1 bar and the AS/ 400 to traverse.
| FSFi | eDi al og dialog = new | FSFi | eDi al og(this, "Title Bar Text", sys);

/] Create a list of filters then set
/1 the filters in the dialog. The
/] first filter will be used when
/1 the dialog is first displayed.
FileFilter[] filterList = {new FileFilter("Al files (*.*)", "*.*"),
new FileFilter("HTM. files (*.HTM.", "*.HTM)};

dial og.setFileFilter(filterList, 0);

/] Set the text on the buttons of
/1 the dial og.

di al og. set OkButt onText (" Open");

di al og. set Cancel ButtonText (" Cancel ");

/1 Show the dialog. If the user
/1 selected a file by pressing the
/1 Open button, get the file the
/] user selected and display it.
i f (dialog.showbi al og() == | FSFi | eDi al og. OK)
System out . printl n(di al og. get Absol utePat h());
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IBM Toolbox for Java JavaApplicationCall

JavaApplicationCall

The JavaA pplicationCall class provides you with the ability to easily run a Java program residing on the AS/400 from a client with
the Java virtual machine for AS/400.

After establishing a connection to the AS/400 from the client, the JavaApplicationCall class lets you configure the following:
1. Set the CLASSPATH environment variable on the AS/400 with the setClassPath() method
2. Define your program's parameters with the setParameters() method
3. Run the program with run()
4

. Send input from the client to the Java program. The Java program reads the input via standard input which is set with the
sendStandardinString() method. Y ou can redirect standard output and standard error from the Java program to the client

viathe getStandardOutString() and getStandardErrorString()

JavaApplicationCall isaclass you cal from your Java program. However, the IBM Toolbox for Java also provides utilities to call
AS/400 Java programs. These utilities are complete Java programs you can run from your workstation. See RunJavaA pplication

class for more information.

Example

This example shows you how to run a program on the AS/400 from the client that outputs "Hello World!".
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IBM Toolbox for Java: JDBC

JDBC

JDBC(TM) is an application programming interface (API) included in the Java platform that enables Java programs to connect to a

wide range of databases.

The IBM Toolbox for Java JDBC driver allows you to use JDBC API interfaces to issue structured query language (SQL)
statements to and process results from A S/400 databases. The server aso has a JDBC driver that is optimized for use on the server.

Z¥When you are running an application on the server, your application often uses the IBM Developer Kit for Java JDBC Driver by

default. Y ou can override this by using the driver property 4%

Different versions of JDBC

“Different versions of the JDBC API exist, and the IBM Toolbox for Java JDBC driver supports the following versions:
« JDBC 1.2 API (the java.sgl package) isincluded in the Java Platform 1.1 core APl and JDK 1.1.
« JDBC 2.1 core API (the java.sgl package) isincluded in both the Java 2 Platform, Standard Edition (J2SE) and the Java 2

Platform Enterprise Edition (J2EE).

« JDBC 2.0 Optiona Package API (the javax.sgl package) isincluded in J2EE and is available as a separate download from

Sun. These extensions were formerly named the JDBC 2.0 Standard Extension API 4%

Supported interfaces

The table below lists the supported JDBC interfaces and the API required to use them:

| Supported interface API required
Blab provides access to binary large objects (BLOBS) JDBC 2.1 core
CallableStatement runs SQL stored procedures JDK 1.1

Clab provides access to character large objects (CLOBS) JDBC 2.1 core
Connection represents a connection to a specific database JDK 1.1

objects

#» ConnectionPool DataSource represents a factory for pooled AS400JDBCPooledConnection

JDBC 2.0 Optiona Package
&

DatabaseM etaData provides information about the database as awhole.

JDK 1.1

#»DataSource represents a factory for database connections.

JDBC 2.0 Optional Package
L4

Driver creates the connection and returns information about the driver version. JDK 1.1
PreparedStatement runs compiled SQL statements JDK 1.1
ResultSet provides access to atable of datathat is generated by running a SQL query or JDK 1.1
DatabaseM etaData catal og method

ResultSetM etaData provides information about a specific ResultSet JDK 1.1

#RowSet is a connected row set that encapsulates a ResultSet

JDBC 2.0 Optional Package
&

Statement runs SQL statements and obtains the results

JDK 1.1

X AConnection is a database connection which participates in global XA transactions

JDBC 2.0 Optional Package
&

#rX AResource is resource manager for usein XA transactions

JDBC 2.0 Optional Package
&
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IBM Toolbox for Java: JDBC

We have included atable that lists JDBC properties for easy reference.

Examples

The following examples illustrate ways to use the IBM Toolbox for Java JDBC driver.
« Using the JDBC driver to create and populate a table

« Using the JDBC driver to query atable and output its contents
« #Using the JDBC 2.0 Optional Package extensions to create and update a tabl e,
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IBM Toolbox for Java Jobs

Jobs

The IBM Toolbox for Java Jobs classes (in the access package) allow a Java program to retrieve and change job information.

#*Note: When possible, use aresource class instead a class from the access package. Resource classes provide a generic
framework and a consistent programming interface for working with various AS400 objects and lists. The resource classes for
working with jobs are RJob, RJobList, and RJobLog. %%

Use the Jobs classes to work with the following type of job information:
« Date and Time Information
« Job Queue
« Language Identifiers
« Message Logging
« Output Queue
« Printer Information

Thejob classes in the access package are as follows:
« Job - retrieves and changes iSeries job information

o JobList - retrieves alist of iSeriesjobs
« JobLog - represents the job log of an iSeries

Examples

List the jobs belonging to a specific user and list jobs with job status information.

Display the messagesin ajob log.

Use a cache when setting a value and getting a value:

try {
/1 Creates AS400 object.

AS400 as400 = new AS400("syst emNane") ;
/1 Constructs a Job object
Job job = new Job(as400, " QDEV002");
/1l Gets job information
Systemout.println("User of this job :" + job.getUser());
Systemout.println("CPU used :" + job.get CPUUsed();
Systemout.println("Job enter systemdate : " + job.getJobEnterSystenDate());
/1 Sets cache npde
j ob. set CacheChanges(true);
/1 Changes will be store in the cache.
job.setRunPriority(66);
j ob. set Dat eFor mat (" *YMD") ;
/1 Conmit changes. This will change the value on the i Series.
j ob. comm t Changes() ;
/1 Set job information to systemdirectly(w thout cache).
j ob. set CacheChanges(fal se);
job.setRunPriority(60);
} catch (Exception e)

System out. println(quot;error :" + e)
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IBM Toolbox for Java Job

Job

The job class (in the access package) alows ajava program to retrieve and change i Series jobs information.

#*Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic

framework and a consistent programming interface for working with various AS400 objects and lists. The resource classes for
working with jobs are RJob, RJobList, and RJobL og. 4%

The following type of job information can be retrieved and changed with the Job class:
« Job queues
« Output queues
+ Message logging
« Printer device
« Country identifier
« Dateformat

Thejob class also allows the ability to change asingle value at atime, or cache several changes using the setCacheChanges(true)
method and committing the changes using the commitChanges() method. If caching is not turned on, you do not need to do a
commit.

Use this example for how to set and get values to and from the cache in order to set the run priority with the setRunPriority()
method and set the date format with the setDateFormat() method.
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IBM Toolbox for Java JobList

JobList

You can use JobL ist class (in the access package) to list iSeries jobs.

#Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic
framework and a consistent programming interface for working with various AS400 objects and lists. The resource classes for

working with jobs are RJob, RJobList, and RJobL og. <%

With the JobL.ist class, you can retrieve the following:
o Alljobs

« Jobs by name, job number, or user

Use the getJobs() method to return alist of iSeries jobs or getL ength() method to return the number of jobs retrieved with the last

getJobsy).

The following example lists all active jobs on the system:

/1 Create an AS400 obj ect.
/1 jobs on this iSeries.

AS400 sys = new AS400( " nmySyst em nyConpany. com') ;

/1l Create the job list object.

JobLi st jobList = new JobList(sys);

/1 Get the list of active jobs.

Enumeration list = jobList.getJobs();

/1 For each active job on the system

/1 print job informtion.
while (list.hasMreEl ements())

Job j = (Job) list.nextEl enment();
Systemout.println(j.getName() + "." +
j.getUser() + "." +

j - get Nunber ());
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IBM Toolbox for Java JobLog

JobLog

The JobL og class (in the access package) retrieves messages in the job log of an AS/400 job by calling getM essages().

#*Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic
framework and a consistent programming interface for working with various AS400 objects and lists. The resource classes for
working with jobs are RJob, RJobList, and RJobL og. 4%

The following example prints all messages in the job log for the specified user:

/1 ... Setup work to create an AS400
/1 object and a jobList object has
/1 already been done

/1l Get the list of active jobs on
/1 the iSeries
Enumeration list = jobList.getJobs();

/1 Look through the list to find a
/1 job for the specified user.
while (list.hasMreEl ements())

Job j = (Job) list.nextEl enent();
if (j.getUser().trin().equalslgnoreCase(userlD))
{

/1 A job matching the current user
/1 was found. Create a job |og
/1 object for this job.
JobLog jl og = new JobLog(system
j - getNane(),
j . getUser(),
j - get Number ());

/1 Enunerate the nmessages in the job
/1 log then print them

Enumer ati on nessageli st = j| og. get Messages();

whi | e (messageli st. hasMor eEl enent s())

AS400Message nessage = (AS400Message) nessageli st. next El enent ();
System out. printl n(nmessage. get Text ());
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IBM Toolbox for Java Messages

Messages

AS400Message

ASA00M essage object alows the Java program to retrieve an i Series message that is generated from a previous operation (for
example, from acommand call). From a message object, the Java program can retrieve the following:

« TheiSeries|ibrary and message file that contain the message
o The message |D

« The message type

« The message severity

« The message text

« The message help text

The following example shows how to use the AS400M essage object:

/1l Create a command call object.
ConmmandCal | cnmd = new CommandCal | (sys, "myConmand");

/! Run the command
cmd. run();

/1l Get the list of nessages that are
/1 the result of the command that |
/1 just ran

AS400Message[] messageli st = cnd. get Messageli st();

/1 lterate through the |ist
/1 displaying the messages

for (int i = 0; i < nmessagelList.length; i++)
{
System out. println(nmessagelList[i].getText());
}
Examples

The CommandCall example shows how a message list is used with CommandCall.

The ProgramCall example shows how a message list is used with ProgramCall.

QueuedMessage
The QueuedM essage class extends the A S400M essage class.
#*Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic

framework and a consistent programming interface for working with various AS400 objects and lists. The resource class for
working with queued messages is RQueuedM essage. .

The QueuedM essage class accesses information about a message on an i Series message queue. With this class, a Java program can
retrieve;

« Information about where a message originated, such as program, job name, job number, and user

« The message queue
o The message key
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o The message reply status

The following example prints all messages in the message queue of the current (signed-on) user:

/1 The message queue is on this iSeries.
AS400 sys = new AS400( mySyst em nyConpany. com ;

/1l Create the nessage queue object.
/1 This object will represent the
/1 queue for the current user.
MessageQueue queue = new MessageQueue(sys, MessageQueue. CURRENT);

/1l Get the list of nmessages currently
/1 in this user's queue.
Enumer ati on e = queue. get Messages() ;

/1 Print each message in the queue.
whi |l e (e. hasMoreEl enents())

QueuedMessage nmsg = e.get Next El ement () ;
System out. println(nmsg. get Text());

}

MessageFile

The MessageFile class allows you to receive a message from an i Series message file. The MessageFile class returns an
ASA00M essage object that contains the message. Using the MessageFile class, you can do the following:

« Return a message object that contains the message
« Return amessage object that contains substitution text in the message

The following example shows how to retrieve and print a message:

AS400 system = new AS400( " mysyst em myconpany. com');
MessageFi | e messageFil e = new MessageFi | e(systen);
nmessageFi | e. set Pat h( "/ QSYS. LI B/ QCPFMSG. MSGF") ;
AS400Message nessage = nessageFil e. get Message(" CPD0170") ;
System out. printl n(nmessage. get Text ());

MessageQueue

The MessageQueue class allows a Java program to interact with an i Series message queue.

#*Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic
framework and a consistent programming interface for working with various i Series objects and lists. The resource class for

working with message queues is RM essageQueue %%
The MessageQueue class acts as a container for the QueuedM essage class. The getMessages() method, in particular, returns alist

of QueuedM essage objects. The MessageQueue class can do the following:
« Set message queue attributes

« Get information about a message queue

« Receive messages from a message queue
« Send messages to a message queue

« Reply to messages

The following example lists messages in the message queue for the current user:
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/1 The message queue is on this iSeries.
AS400 sys = new AS400( mySyst em nyConpany. com ;

/1l Create the nessage queue object.
/1 This object will represent the
/1 queue for the current user.
MessageQueue queue = new MessageQueue(sys, MessageQueue. CURRENT);

/1l Get the list of nmessages currently
/1 in this user's queue.
Enunerati on e = queue. get Messages();

/1 Print each message in the queue.
whil e (e. hasMoreEl ements())

QueuedMessage nmsg = e. get Next El enent () ;
System out. println(nmsg. get Text());
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sNetServer

The NetServer class represents the NetServer service on an iSeries server. NetServer objects allow you to query and modify the
state and configuration of the NetServer service.

For example, you can use the NetServer class to:
o Start or stop the NetServer

o Getalist of al current file shares and print shares

o Getalist of al current sessions

« Query and change attribute values (using methods inherited from Changeabl eResource)

Note: In order to use the NetServer class, you need a server user profile that has *10SY SCFG authority.

The NetServer classis an extension of ChangeableResource and Resource, so it provides a collection of "attributes" to represent
the various NetServer values and settings. Y ou query or change the attributes in order to access or change the configuration of your
NetServer. Some of the NetServer attributes are:

« NAME

« NAME PENDING

« DOMAIN

« ALLOW SYSTEM NAME

« AUTOSTART

- CCID

« WINS PRIMARY ADDRESS

Pending attributes

Many of the NetServer attributes are pending (for example, NAME PENDING). Pending attributes represent NetServer values that
take effect the next time you start (or restart) the NetServer on the server.

When you have a pair of related attributes and one attribute is pending while the other is nonpending:
« The pending attribute is read/write, so you can change it
« The nonpending attribute is read-only, so you can query it but you can not change it

Other NetServer classes

Related NetServer classes allow you to get and set detailed information about specific connections, sessions, file shares, and print
shares:;

« NetServerConnection - represents a NetServer connection

o NetServerFileShare - represents a NetServer file server share

o NetServerPrintShare - represents a NetServer print server share

o NetServerSession - represents a NetServer session
o NetServerShare - represents a NetServer share

Example: Using a NetServer object to change the name of the NetServer

/1l Create a systemobject to represent the i Series server.
AS400 system = new AS400(" MYSYSTEM', "MYUSERI D', "MYPASSWD');
/]l Create an object with which to query and nodify the NetServer.
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Net Server nServer = new Net Server (systen);

/1 Set the "pending nanme" to NEWNAME.

nServer. set Attri but evVal ue( Net Server. NAVE_PENDI NG, " NEWNAME") ;

/1 Conmmit the changes. This sends the changes to the server.
nServer.conm t Attri but eChanges();

/1 The Net Server nanme will get set to NEWNAME the next tinme the Net Server

/1 is ended and started. %
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Permission classes

The permission classes allow you to get and set object authority information. Object authority information is also known as
permission. The Permission class represents a collection of many users' authority to a specific object. The UserPermission class
represents a single user's authority to a specific object.

Permission class

The Permission class allows you to retrieve and change object authority information. It includes a collection of many users who are

authorized to the object. The Permission object allows the Java program to cache authority changes until the commit() method is
called. Once the commit() method is called, all changes made up to that point are sent to the AS/400. Some of the functions
provided by the Permission classinclude:

« addAuthorizedUser(): Adds an authorized user.
« commit(): Commits the permission changes to the AS/400.

« getAuthorizationList(): Returns the authorization list of the object.

« getAuthorizedUsers(): Returns an enumeration of authorized users.

« getOwner(): Returns the name of the object owner.

« getSensitivityL evel(): Returns the sensitivity level of the object.

« getType(): Returns the object authority type (QDLO, QSY'S, or Root).

« getUserPermission(): Returns the permission of a specific user to the object.

« getUserPermissions(): Returns an enumeration of permissions of the users to the object.

« setAuthorizationList(): Setsthe authorization list of the object.

« setSensitivityL evel(): Setsthe sensitivity level of the object.

Example

This example shows you how to create a permission and add an authorized user to an object.

/1 Create AS400 obj ect
AS400 as400 = new AS400();

/1l Create Perm ssion passing in the AS/ 400 and obj ect
Per m ssi on myPerm ssion = new Perm ssion(as400, "QSYS.LIB/myLib.LIB");

/1 Add a user to be authorized to the object
nyPer m ssi on. addAut hori zedUser (" User 1") ;

UserPermission class

The UserPermission class represents the authority of asingle, specific user. UserPermission has three subclasses that handle the
authority based on the object type:

Class Description

DLOPermission | Represents a user's authority to Document Library Objects (DLOs), which are stored in QDLS.

QSY SPermission | Represents a users's authority to objects stored in QSY S.LIB and contained in the AS/400.

Represents a user's authority to objects contained in the root directory structure. RootPermissions objects are

RootPermisson those objects not contained in QSYS.LIB or QDLS.
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The UserPermission class allows you to do the following:
« Determineif the user profileis a group profile

« Return the user profile name
« Indicate whether the user has authority
« Set the authority of authorization list management

Example
This example shows you how to retrieve the users and groups that have permission on an object and print them out one at atime.

/1l Create a system object.
AS400 sys = new AS400(" MYAS400", "USERI D', "PASSWORD');

/1l Represent the permi ssions to an object on the system such as a library.
Per m ssi on obj ect | nQSYS = new Perm ssion(sys, "/QSYS.LIB/FRED. LIB");

/1 Retrieve the various users/groups that have pernissions set on that object.
Enuner ati on enum = obj ect | nQSYS. get User Per m ssi ons() ;
whi | e (enum hasMor eEl ement s())

/1 Print out the user/group profile names one at a tine.
User Per m ssi on userPerm = (User Per m ssi on) enum next El enent () ;
System out. println(userPerm get Userl X)) ;

}
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DLOPermission

DLOPermission is a subclass of UserPermission. DL OPermission allows you to display and set the permission a user has for a document
library object (DLO).

One of the following authority values is assigned to each user.

Value Description
*ALL The user can perform al operations except those operations that are controlled by authorization list management.
*AUTL The authorization list is used to determine the authority for the document.

*CHANGE | The user can change and perform basic functions on the object.

*EXCLUDE | The user cannot access the object.

*USE The user has object operational authority, read authority, and execute authority.

Y ou must use one of the following methods to change or determine the user's authority:
« Use getDataA uthority() to display the authority value of the user

« Use setDataAuthority() to set the authority value of the user

To send the changes to the AS/400, use commit from the Permission class.

Example
This example shows you how to retrieve and print the dlo permissions, including the user profiles for each permission.

/1 Create a system object.

AS400 sys = new AS400(" MYAS400", "USERI D', "PASSWORD');
/'l Represent the pernissions to a DLO object.
Per m ssi on objectl n@)LS = new Perm ssion(sys, "/QDLS/ MyFol der");

/1 Print the object pathnanme and retrieve its perm ssions.
System out. println("Pernissions on "+objectl nQDLS. get Obj ectPath()+" are as follows:");
Enuner ati on enum = obj ect | nQDLS. get User Per nmi ssi ons() ;
whil e (enum hasMor eEl ement s())
{
/'l For each of the permissions, print out the user profile nane
/1 and that user's authorities to the object.
DLOPer i ssi on dl oPerm = (DLOPer i ssi on) enum next El emrent () ;
System out . println(dl oPerm get User| D() +": "+dl oPerm get Dat aAut hority());
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QSYSPermission

QSY SPermission is a subclass of the UserPermission class. QSY SPermission allows you to display and set the permission a user has for

an object in the traditional AS/400 library structure stored in QSY S.LIB. An object stored in QSY S.LIB can set its authorities by setting a
single object authority value or by setting individual object and data authorities.

Use the getObjectAuthority() method to display the current object authority or the setObjectAuthority() method to set the current object
authority using asingle value. The following table lists the valid values:

Value Description
*ALL The user can perform al operations except those operations that are controlled by authorization list management.
*AUTL The authorization list is used to determine the authority for the document.

*CHANGE | The user can change and perform basic functions on the object.

*EXCLUDE | The user cannot access the object.

*USE The user has object operational authority, read authority, and execute authority.

Use the appropriate set method to set the detailed object authority values on or off:
o setAlter()
o setExistence()
« setManagement()
« setOperational()
« setReference()

Use the appropriate set method to set the detailed data authority values on or off:
» setAdd()
o setDelete()
« setExecute()
o SetRead

» setUpdate()

The single authority actually represents a combination of the detailed object authorities and the data authorities. Selecting asingle
authority automatically turns on the appropriate detailed authorities. Likewise, selecting various detailed authorities changes the
appropriate single authority values. The following table illustrates the relationships:

’ Detailed Object Authority Detailed Data Authority
Basic Authority ’ Opr ’ Mgt Exist Alter Ref Read Add ’ Upd DIt Exe
Al ’ Y ’ Y % Y Y Y Y ’ Y Y Y
Change ’ Y ’ n n n n Y Y Y Y Y
Exclude n n n n n n n n n n
Use Y n n n n Y n n n Y
Autl Only vfa\lid with aspecified authorization list and user (*PUBLIC). Detailed Object and Data authorities are
determined by the list.

"Y" refers to those authorities that can be assigned.
"n" refers to those authorities that cannot be assigned.

If a combination of detailed object authority and data authority does not map to a single authority value, then the single value becomes

"User Defined." For more information on object authorities, refer to the AS/400 CL commands Grant Object Authority (GRTOBJAUT)
and Edit Object Authority (EDTOBJAUT).
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Example
This example shows you how to retrieve and print the permissions for a QSY S object.

/1l Create a system object.
AS400 sys = new AS400(" MYAS400", "USERI D', "PASSWORD');

/1 Represent the perm ssions to a QSYS object.
Per i ssi on obj ect | nQSYS = new Perni ssion(sys, "/QSYS.LIB/FRED.LIB");

/1 Print the object pathnane and retrieve its perm ssions.
Systemout. println("Pernissions on "+objectl n@SYS. get hj ectPath()+" are as follows:");
Enunmer ati on enum = obj ect | nQSYS. get User Per mi ssi ons() ;
whi |l e (enum hasMor eEl enent s())
{
/1 For each of the perm ssions, print out the user profile nane
/1 and that user's authorities to the object.
QSYSPer mi ssi on gsysPerm = (QSYSPer m ssi on) enum next El ement () ;
Systemout. println(gsysPerm getUserl D()+": "+qsysPerm get Cbj ect Authority());
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RootPermission

RootPermission is a subclass of UserPermission. The RootPermission class allows you to display and set the permissions for the user of
an object contained in the root directory structure.

An object on the root directory structure can set the data authority or the object authority. Y ou can set the data authority to the values
listed below. Use the getDataA uthority() method to to display the current values and the setDataA uthority() method to set the data

authority.
Value Description
*none The user has no authority to the object.
*RWX The user has read, add, update, delete, and execute authorities.
*RW The user hasread, add, and delete authorities.
*RX The user has read and execute authorities.
*WX The user has add, update, delete, and execute authorities.
*R The user has read authority.
*W The user has add, update, and delete authorities.
*X The user has execute authority.
*EXCLUDE | The user cannot access the object.
*AUTL The public authorities on this object come from the authorization list.

The object authority can be set to one or more of the following values: ater, existence, management, or reference. Y ou can use the
setAlter(), setExistence(), setManagement(), or setReference() methods to set the values on or off.

After setting either the data authority or the object authority of an object, it isimportant that you use the commit() method from the
Permissions class to send the changes to the AS/400.

Example
This example shows you how to retrieve and print the permissions for aroot object.

/1l Create a system object.
AS400 sys = new AS400(" MYAS400", "USERI D', "PASSWORD');

/1 Represent the perm ssions to an object in the root file system
Per m ssi on obj ectl nRoot = new Perm ssion(sys, "/fred");

/1 Print the object pathnane and retrieve its perm ssions.
System out. println("Permnissions on "+objectlnRoot.gethjectPath()+" are as follows:");
Enunerati on enum = obj ect | nRoot . get User Per nmi ssi ons() ;
whi |l e (enum hasMor eEl ement s())
{
/1 For each of the permissions, print out the user profile nane
/1 and that user's authorities to the object.
Root Per m ssi on root Perm = (Root Per m ssi on) enum next El enent () ;
System out. println(rootPerm getUserlD()+": "+rootPerm getDataAut hority());
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Print classes

Print objects include spooled files, output queues, printers, printer files, writer jobs, and Advanced Function Printing (AFP)
resources, which include fonts, form definitions, overlays, page definitions, and page segments. AFP resources are accessible only
on Version 3 Release 7 (V3R7) and later AS/400 systems. (Trying to open an AFPResourcelList to a system that is running an
earlier version than V3R7 generates a RequestNotSupportedException exception.)

The IBM Toolbox for Java classes for print objects are organized on a base class, PrintObject, and on a subclass for each of the six

types of print objects. The base class contains the methods and attributes common to all AS/400 print objects. The subclasses
contain methods and attributes specific to each subtype.

Use the print classes for the following:
« Working with AS/400 print objects:

o PrintObjectList class - use for listing and working with AS/400 print objects. (Print objects include spooled files,
output queues, printers, Advanced Function Printing (AFP) resources, printer files, and writer jobs)

o PrintObject base class - use for working with print objects
« Retrieving PrintObject attributes
« Creating new A S/400 spooled files using the SpooledFileOutputStream class (use for EBCDIC-based printer data)
« Generating SNA Character Stream (SCS) printer data streams
« Reading spooled files and AFP resources using the PrintObjectlnputStream
« Reading spooled files using PrintObjectPagel nputStream and PrintObjectTransformed| nputStream

« Viewing Advanced Function Printing (AFP) and SNA Character Stream (SCS)
spooled files

Examples

« The Create Spooled File Example shows how to create a spooled file on an AS/400 from an input stream.

« The Create SCS Spooled File Example shows how to generate a SCS data stream using the SCS3812Writer class, and
how to write the stream to a spooled file on the AS/400.

« The Read Spooled File Example shows how to read an existing AS/400 spooled file.
o Thefirst Asynchronous List Example shows how to asynchronoudly list all spooled files on a system and how to use the
PrintObjectListListener interface to get feedback asthe list is being built.

« The second Asynchronous List Example shows how to asynchronously list all spooled files on a system without using the
PrintObjectListListener interface

« The Synchronous List Example shows how to synchronously list al spooled files on a system.
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sProduct license

The ProductL icense class enables you to request licenses for products installed on the i Series. To be compatible with other i Series
license users, the class works through i Series product license support when requesting or releasing alicense.

The class does not enforce the license policy but returns enough information such that the application can enforce the policy. When
alicenseis requested the ProductLicense class will return the status of the request -- license granted or denied. If the request is
denied the application must disable the behavior that required the license because the IBM Toolbox for Java does not know which
function to disable.
Use the ProductLicense class with iSeries license support to enforce the license of your application:

« The server side of your application registers your product and license terms with i Series license support.

« Theclient side of your application uses the ProductLicense object to request and release licenses.

Example: ProductLicense scenario

For example, suppose your customer bought 15 concurrent use licenses for your product. Concurrent use means 15 users can use
the product at the same time, but it doesn't have to be 15 specific users. It can be any 15 users in the organization. Thisinformation
isregistered with iSeries license support. As users connect your application uses the ProductLicense class to request alicense.

« When the number of concurrent usersis fewer than 15, the request is successful and your application runs.
« When the 16th user connects, the ProductLicense request fails. Y our application then displays an error message and
terminates.

When auser stops running the application, your application releases the license by way of the ProductLicense class. The licenseis
now available for someone else to use.

For more information and a code example, refer to the ProductLicense javadoc. .
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Program call

The ProgramCall class alows the Java program to call an iSeries program. Y ou can use the ProgramParameter class to specify
input, output, and input/output parameters. If the program runs, the output and input/output parameters contain the datathat is
returned by the iSeries program. If the i Series program fails to run successfully, the Java program can retrieve any resulting iSeries
messages as a list of AS400M essage objects.

Required parameters are as follows:
o The program and parametersto run
o The ASA00 object that represents the i Series system that has the program.

The program name and parameter list can be set on the constructor, through the setProgram() method, or on the run() method The
run() method calls the program.

The ProgramCall object class causes the AS400 object to connect to the i Series.

The following example shows how to use the ProgramCall class:

/1l Create an AS400 obj ect.
AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1l Create a program object. | choose
/1l to set the programto run |ater.
PrograntCal |l pgm = new Prograntal | (sys);

/1 Set the nane of the program
/1 Because the program does not take
/1 any paraneters, pass null for the
/1 ProgramnParameter[] argunent.
pgm set Progr an{ QSYS(hj ect Pat hNan®e. t oPat h( " MYLI B",
" MYPROG' ,
"PGM)) ;

/1 Run the program M program has
/1l no parms. If it fails to run, the failure
/1 is returned as a set of nessages
/1 in the nessage |ist.
if (pgmrun() !'= true)
{

/1 1f you get here, the program

/] failed to run. Get the list of

/1 nmessages to determ ne why the

/1 programdidn't run.
AS400Message[] messageli st = pgm get Messageli st();

[l ... Process the nessage |ist.
/1 Disconnect since | am done
/1 running prograns

sys. di sconnect Ser vi ce( AS400. COVVAND) ;

The ProgramCall object requires the integrated file system path name of the program.

Using the ProgramCall class causes the AS400 object to connect to the i Series. See managing connections for information about
managing connections.

#The default behavior is for iSeries programs to run in a separate server job, even when the Java program and the i Series program
are on the same server. Y ou can override the default behavior and have the i Series program run in the Javajob using the

setThreadSafe() method. 4%
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Using ProgramParameter objects

Y ou can use the ProgramParameter objects to pass parameter data between the Java program and the i Series program. Set the input
data with the setinputData() method. After the program is run, retrieve the output data with the getOutputData() method. Each
parameter is a byte array. The Java program must convert the byte array between Java and i Series formats. The data conversion

classes provide methods for converting data. Parameters are added to the ProgramCall object asalist.

The following example shows how to use the ProgramParameter object to pass parameter data.

/1l Create an AS400 obj ect

AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1 My program has two paraneters.
/]l Create a list to hold these
/1 paraneters.

ProgranParaneter[] parnLi st = new ProgranParaneter|2];

byte[] name
par nmLi st [ 0]

/1 First paraneter is an input
[l pararmeter

{1, 2, 3};

new Progr anPar anet er (key) ;

/1l Second paranmeter is an output
/1 paraneter. A four-byte nunber
[l is returned.

parnLi st[ 1] = new ProgranPar aneter (4);

/1l Create a program object
/1 specifying the nanme of the
/1 program and the paraneter |ist.

ProgramCall pgm = new ProgranCal | (sys,

"/ QSYS. LI B/ MYLI B. LI Bl MYPROG. PGM',
par nmLi st) ;

/1 Run the program

if (pgmrun() !'= true)
{

}

/1 1f the i Series cannot run the
/1 program |ook at the nessage |ist
/1 to find out why it didn't run.

AS400Message[] messageli st = pgm get Messageli st();

el se

{

/1 Else the programran. Process the
/1 second paramneter, which contains
/1 the returned data.

/! Create a converter for this
/1 iSeries data type
AS400Bi n4 bi n4Converter = new AS400Bi n4();

/1 Convert fromi Series type to Java
/1 object. The number starts at the
/1 beginning of the buffer.

byte[] data = parnList[1].getQutputData();

int i = bind4Converter.tolnt(data);

/1 Di sconnect since | am done
/1 running prograns
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sys. di sconnect Ser vi ce( AS400. COVWAND) ;
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QSYSObjectPathName class

Y ou can use the QSY SObjectPathName class to represent an object in the integrated file system. Use this class to build an
integrated file system name or to parse an integrated file system name into its components.

Severa of the IBM Toolbox for Java classes require an integrated file system path name in order to be used. Use a
QSY SObjectPathName object to build the name.

The following examples show how to use the QSY SObjectPathName class:

Example 1. The ProgramCall object requires the integrated file system name of the AS/400 program to call. A
QSY SObjectPathName object is used to build the name. To call program PRINT_IT in library REPORTS using a
QSY SObjectPathName:

/1l Create an AS400 obj ect.
AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1l Create a program call object.
ProgramCal | pgm = new Prograntal | (sys);

/1l Create a path nane object that
/1 represents program PRINT_IT in
/1 library REPORTS.
QSYSbj ect Pat hNanme pgmNanme = new QSYSObj ect Pat hNane( " REPORTS",
"PRINT_IT",
"PGV)

/1 Use the path name object to set
/1 the nane on the program call
/1 object.

pgm set Progr an( pgmNane. get Pat h() ) ;

/1 ... run the program process the
/1 results

Example 2: If the name of the AS/400 object is used just once, the Java program can use the toPath() method to build the name.
This method is more efficient than creating a QSY SObjectPathName object.

/1 Create an AS400 obj ect.
AS400 sys = new AS400(" mySyst em nyConpany. com') ;

/1l Create a program call object.
ProgramCal | pgm = new Prograntal | (sys);

/1 Use the toPath method to create
/1 the name that represents program
[/ PRINT_IT in library REPORTS.
pgm set Progr an{ QSYSOhj ect Pat hNane. t oPat h( " REPORTS",
"PRINT_IT",
PG )

/1 ... run the program process the
/1 results

Example 3: In this example, a Java program was given an integrated file system path. The QSY SObjectPathName class can be
used to parse this name into its components:

/1l Create a path nane object from
/1 the fully qualified integrated
/1 file system name.
QSYSbj ect Pat hNane i f sName = new QSYSObj ect Pat hNanme( pat hNane) ;
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/1 Use the path nanme object to get
/1 the library, nane and type of
/1 AS/ 400 object.

i f sNane. get Li braryNane();

i f sNane. get Qbj ect Name() ;

i f sNane. get Qbj ect Type();

String library
String nane
String type
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Record-level access

The record-level access classes provide the ability to do the following:
« Create an iSeries physical file specifying one of the following:
o Therecord length
0 An existing data description specifications (DDS) sourcefile
o A RecordFormat object
. :?et'ri;/? Ithe record format from an iSeries physical or logical file, or the record formats from an i Series multiple format
ogical file.

Note: The record format of thefileis not retrieved in its entirety. The record formats retrieved are meant to be used when
setting the record format for an AS400File object. Only enough information is retrieved to describe the contents of a
record of the file. Record format information, such as column headings and aliases, is not retrieved.

« Accesstherecordsin an iSeriesfile sequentially, by record number, or by key.
o Writerecordsto aniSeriesfile.
« Updaterecordsin aniSeriesfile sequentialy, by record number, or by key.
« Delete recordsin aniSeriesfile sequentialy, by record number, or by key.
o Lock aniSeriesfilefor different types of access.
« Use commitment control to allow a Java program to do the following:
o Start commitment control for the connection.
o Specify different commitment control lock levelsfor different files.
o Commit and rollback transactions.
o DéeleteiSeriesfiles.
o Delete amember from an iSeriesfile.

Note: The record-level access classes do not support logical join files or null key fields.

The following classes perform these functions:

o The ASAQ0File classis the abstract base class for the record-level access classes. It provides the methods for sequential
record access, creation and deletion of files and members, and commitment control activities.

« The KeyedFile class represents an i Series file whose access is by key.
« The SequentialFile class represents an i Series file whose access is by record number.

« The AS400FileRecordDescription class provides the methods for retrieving the record format of an iSeriesfile.

The record-level access classes require an AS400 object that represents the system that has the database files. Using the
record-level access classes causes the AS400 object to connect to the i Series. See managing connections for information about
managing connections.

The record-level access classes require the integrated file system path name of the data base file. See integrated file system path
names for more information.

The record-level access classes use the following:
« The RecordFormat class to describe arecord of the database file

« The Record class to provide access to the records of the database file

« #£The LineDataRecordWriter class to write arecord in line data format*&

These classes are described in the data conversion section.
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Examples

« The sequential access example shows how to access an i Series file sequentially.

« Theread file example shows how to use the record-level access classesto read an iSeriesfile.

« Thekeyed file example shows to to use the record-level access classes to read records by key from an i Seriesfile.
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AS400File

The AS400File class provides the methods for the following:
« Creating and deleting AS/400 physical files and members

« Reading and writing records in AS/400 files

« Locking filesfor different types of access

« Using record blocking to improve performance

« Setting the cursor position within an open AS/400 file

« Managing commitment control activities
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KeyedFile

The KeyedFile class gives a Java program keyed access to an AS/400 file. Keyed access means that the Java program can access the
records of afile by specifying a key. Methods exist to position the cursor, read, update, and del ete records by key.

To position the cursor, use the following methods:
« positionCursor(Object[]) - set cursor to the first record with the specified key.

« positionCursorAfter(Object[]) - set cursor to the record after the first record with the specified key.

« positionCursorBefore(Object[]) - set cursor to the record before the first record with the specified key.

To delete arecord, use the following method :
« deleteRecord(Object[]) - delete the first record with the specified key.

The read methods are:
« read(Object[]) - read the first record with the specified key.

« readAfter(Object[]) - read the record after the first record with the specified key.
« readBefore(Object[]) - read the record before the first record with the specified key.

« readNextEqual() - read the next record whose key matches the specified key. Searching starts from the record after the
current cursor position.

« readPreviousEqual() - read the previous record whose key matches the specified key. Searching starts from the record
before the current cursor position.

To update arecord, use the following method:
« update(Object[]) - update the record with the specified key.

Methods are also provided for specifying a search criteria when positioning, reading, and updating by key. Valid search criteria
values are as follows:

« Equa - find the first record whose key matches the specified key.

« Lessthan - find the last record whose key comes before the specified key in the key order of thefile.

« Lessthan or equal - find the first record whose key matches the specified key. If no record matches the specified key, find
the last record whose key comes before the specified key in the key order of thefile.

« Greater than - find the first record whose key comes after the specified key in the key order of the file.

« Greater than or equal - find the first record whose key matches the specified key. If no record matches the specified key,
find the first record whose key comes after the specified key in the key order of the file.

KeyedFile is asubclass of ASA00File; al methods in ASAOOFile are available to KeyedFile.
Specifying the key

The key for aKeyedFile object is represented by an array of Java Objects whose types and order correspond to the types and order of
the key fields as specified by the RecordFormat object for thefile.

The following example shows how to specify the key for the KeyedFile object.

/1l Specify the key for a file whose key fields, in order,

/] are:
/1 CUSTNANE CHAR( 10)
/1 CUSTNUM Bl NARY( 9)

/1 CUSTADDR CHAR( 100) VARLEN()

/1 Note that the last field is a variable-length field.
bj ect[] theKey = new Object[3];
t heKey[ 0] "John Doe";
t heKey[ 1] new | nt eger (445123);
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t heKey[ 2] = "2227 John Doe Lane, ANYTOMW\, NY 11199";
A KeyedFile object accepts partial keys aswell as complete keys. However, the key field values that are specified must be in order.

For example:

/1 Specify a partial key for a file whose key fields,
/1 in order, are:
/1 CUSTNAME CHAR( 10)
/1 CUSTNUM Bl NARY( 9)
/1 CUSTADDR CHAR( 100) VARLEN( )
bj ect[] partial Key = new Object[2];
parti al Key[ 0] "John Doe";
partial Key[ 1] new | nt eger (445123);

/1 Exanpl e of an INVALID partial key
Obj ect[] I NVALIDParti al Key = new Obj ect|[2];
| NVALI DPar ti al Key[ 0] new | nt eger (445123);
I NVALI DPar ti al Key[ 1] "2227 John Doe Lane, ANYTOAN, NY 11199";

Null keys and null key fields are not supported.

The key field values for arecord can be obtained from the Record object for afile through the getKeyFields() method.

The following example shows how to read from afile by key:

/1l Create an AS400 object, the file exists on this
/1 AS/ 400.
AS400 sys = new AS400( " nySyst em nyConpany. com');

/[l Create a file object that represents the file
KeyedFil e nyFile = new KeyedFil e(sys, "/ QSYS. LI B/ MyLIB. LI B/ MYFI LE. FI LE/ %I LE% MBR") ;

/1 Assune that the AS400Fi | eRecordDescription class

/1 was used to generate the code for a subclass of

/1l RecordFornmat that represents the record fornat

/1l of file MYFILE in library MYLIB. The code was

/1 conpiled and is available for use by the Java program
Recor dFormat recordFormat = new MYKEYEDFI LEFor mat () ;

/1 Set the record format for nyFile. This nust
/1 be done prior to invoking open()
nmyFi | e. set Recor dFor mat (recor dFor mat ) ;

/1 Open the file.
nyFi | e. open( AS400Fi | e. READ WRI TE, 0, AS400Fi | e. COM T_LOCK_LEVEL_NONE) ;

/1 The record format for the file contains
/1 four key fields, CUSTNUM CUSTNAME, PARTNUM
/1 and ORDNUM i n that order.
/1 The partial Key will contain 2 key field
/1l values. Because the key field val ues nmust be
/1l in order, the partialKey will consist of values for
/1 CUSTNUM and CUSTNAME.
oj ect[] partial Key = new oject|[2];
parti al Key[0] = new Integer(1);
parti al Key[1] = "John Doe";

/! Read the first record matching parti al Key
Record keyedRecord = nyFile.read(parti al Key);

/1 1f the record was not found, null is returned.

if (keyedRecord !'= null)
{ /1 Found the record for John Doe, print out the info.

file:///D|/rzahh_pdf/rlakey.htm (2 of 3) [1/8/2001 12:37:52 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/Record.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/Record.html#getKeyFields()

IBM Toolbox for Java KeyedFile

Systemout.println("Information for custoner " + (String)partialKey[1l] + ":");
System out. printl n(keyedRecord);

}

/1 Close the file since | amdone using it
nmyFi |l e. cl ose();

/1 Disconnect since | am done using record-|evel access
sys. di sconnect Ser vi ce( AS400. RECORDACCESS) ;
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SequentialFile
The SequentialFile class gives a Java program access to an AS/400 file by record number. Methods exist to position the cursor, read, update, and

delete records by record number.

To position the cursor, use the following methods:
« positionCursor(int) - set cursor to the record with the specified record number.

« positionCursorAfter(int) - set cursor to the record after the specified record number.

« positionCursorBefore(int) - set cursor to the record before the specified record number.

To delete arecord, use the following method:
« deleteRecord(int) - delete the record with the specified record number.

To read arecord, use the following methods:
« read(int) - read the record with the specified record number.

« readAfter(int) - read the record after the specified record number.
« readBefore(int) - read the record before the specified record number.

To update arecord, use the following method:
« update(int) - update the record with the specified record number.

SequentialFile is a subclass of AS400File; all methods in AS400File are available to Sequentia File.

The following example shows how to use the SequentialFile class:

/1l Create an AS400 object, the file exists on this
/1 AS/ 400.
AS400 sys = new AS400(" nySyst em myConpany. coni');

/]l Create a file object that represents the file
Sequential File nmyFile = new Sequential Fil e(sys, "/QSYS. LI B/ MyLIB. LI B/ MYFI LE. FI LE/ %1 LE% MBR') ;

/1 Assune that the AS400Fi | eRecordDescri ption class

/1l was used to generate the code for a subclass of

/1 RecordFormat that represents the record fornat

/1l of file MYFILE in library MYLIB. The code was

/] conpiled and is available for use by the Java program
Recor dFormat recordFormat = new MYFI LEFormat () ;

// Set the record format for myFile. This nmnust
/'l be done prior to invoking open()
nmyFi | e. set Recor dFor nmat (recor dFor mat ) ;

/1 Open the file.
nyFi | e. open( AS400Fi | e. READ_WRI TE, 0, AS400Fi| e. COW T_LOCK_LEVEL_NONE) ;

/1l Delete record nunber 2.
myFil e. del ete(2);

/!l Read record nunber 5 and update it
Record updateRec = nyFile.read(5);
updat eRec. set Fi el d(" CUSTNAME", newNane) ;

/1 Use the base class' update() nethod since | am
/1 already positioned on the record.
nmyFi | e. updat e(updat eRec) ;

/1 Update record nunber 7
updat eRec. set Fi el d(" CUSTNAME", next NewNane) ;
updat eRec. set Fi el d(" CUSTNUM', new I nteger(7));
nmyFi | e. updat e(7, updateRec);

/! Cdose the file since | amdone using it
myFi | e. cl ose();
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/1 Disconnect since | amdone using record-|evel access
sys. di sconnect Ser vi ce( AS400. RECORDACCESS) ;
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AS400FileRecordDescription

The A SA00FileRecordDescription class provides the methods for retrieving the record format of an AS/400 file. This class provides methods for creating Java source
code for subclasses of RecordFormat and for returning RecordFormat objects, which describe the record formats of user-specified AS/400 physical or logical files. The
output of these methods can be used as input to an AS400File object when setting the record format.

It is recommended that the A S400FileRecordDescription class always be used to generate the RecordFormat object when the AS/400 file already exists on the AS/400
system.

Note: The AS400FileRecordDescription class does not retrieve the entire record format of afile. Only enough information is retrieved to describe the contents of the

records that make up the file. Information such as column headings, aliases, and reference fields is not retrieved. Therefore, the record formats retrieved cannot
necessarily be used to create a file whose record format isidentical to the file from which the format was retrieved.

Creating Java source code for subclasses of RecordFormat to represent the record format of AS/400 files

The createRecordFormatSource() method creates Java source files for subclasses of the RecordFormat class. The files can be compiled and used by an application or
applet asinput to the ASA00File.setRecordFormat() method.

The createRecordFormatSource() method should be used as a development time tool to retrieve the record formats of existing AS/400 files. This method allows the
source for the subclass of the RecordFormat class to be created once, modified if necessary, compiled, and then used by many Java programs accessing the same
AS/400 files. Because this method creates files on the local system, it can be used only by Java applications. The output (the Java source code), however, can be
compiled and then used by Java applications and applets aike.

Note: This method overwrites files with the same names as the Java source files being created.

Example 1: The following example shows how to use the createRecordFormatSource() method:

/] Create an AS400 object, the file exists on this
/1 AS/ 400.
AS400 sys = new AS400( " nySyst em nyConpany. cont');

/] Create an AS400Fi | eRecordDescription object that represents the file
ASA400Fi | eRecor dDescri ption nyFile = new AS400Fi | eRecordDescri pti on(sys, "/ QSYS. LI B/ MyLI B. LI B/ MYFI LE. FI LE");

/] Create the Java source file in the current working directory.
/1 Specify "package com nmyConpany. nyProduct;" for the

/'l package statenent in the source since |l will ship the class
/Il as part of my product.
nyFi | e. cr eat eRecor dFor mat Sour ce(nul |, "com nmyConpany. nyProduct");
/'l Assuming that the format name for file MYFILE is FILEL, the
[/l file FILElIFormat.java will be created in the current working directory.
/1 1t will overwite any file by the same name. The nane of the class

/1 will be FILElIFormat. The class will extend from RecordFormat.

Example 2: Compile thefile you created above, FILE1Format.java, and useit as follows:

/1 Create an AS400 object, the file exists on this
/1 AS/ 400.
AS400 sys = new AS400( " nySyst em nyConpany. cont');

/] Create an AS400Fil e object that represents the file
Sequential File nyFile = new Sequenti al Fil e(sys, "/QSYS.LIB/ MYLIB. LI B/ MYFI LE. FI LE");

/1 Set the record format
/1 This assunes that inport.com nyConpany. myProduct. Fl LE1For mat ;
/1 has been done.
nyFi | e. set Recor dFor mat (new FI LE1Format ());
I/l Open the file and read fromit
/1l Close the file since | amdone using it

nmyFil e. cl ose();

/1 Disconnect since | am done using record-|evel access
sys. di sconnect Servi ce( AS400. RECORDACCESS) ;

Creating RecordFormat objects to represent the record format of AS/400 files

The retrieveRecordFormat() method returns an array of RecordFormat objects that represent the record formats of an existing AS/400 file. Typically, only one

RecordFormat object is returned in the array. When the file for which the record format is being retrieved is a multiple format logical file, more than one RecordFormat
object isreturned. Use this method to dynamically retrieve the record format of an existing AS/400 file during runtime. The RecordFormat object then can be used as
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input to the AS400File.setRecordFormat() method.

The following example shows how to use the retrieveRecordFormat() method:

/] Create an AS400 object, the file exists on this
/1 AS/ 400.
AS400 sys = new AS400( " nySyst em nyConpany. cont');

/] Create an AS400Fi | eRecordDescription object that represents the file
ASA400Fi | eRecor dDescri ption nyFile = new AS400Fi | eRecordDescri pti on(sys, "/QSYS. LI B/ MyLI B. LI B/ MYFI LE. FI LE");

/] Retrieve the record format for the file
RecordFormat[] format = nyFile.retri eveRecordFormat();

/1 Create an AS400Fi |l e object that represents the file
Sequential File nyFile = new Sequenti al Fil e(sys, "/QSYS.LIB/MLIB. LI B/ MYFI LE. FI LE");

/1 Set the record fornat
nyFi |l e. set RecordFormat (format [0]);

/1 Open the file and read fromit

/'l Close the file since | amdone using it
myFil e. close();

/1 Disconnect since | am done using record-|evel access
sys. di sconnect Servi ce( AS400. RECORDACCESS) ;
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System Status

The SystemStatus classes alow you to retrieve system status information and to retrieve and change system pool information. The
SystemStatus object allows you to retrieve system status information including the following:

« getUsersCurrentSignedOn(): Returns the number of users currently signed on the system

« getUsersTemporarilySignedOff(): Returns the number of interactive jobs that are disconnected

« getDateAndTimeStatusGathered(): Returns the date and time when the system status information was gathered

« getJobsInSystem(): Returns the total number of user and system jobs that are currently running

« getBatchJobsRunning(): Returns the number of batch jobs currently running on the system

« getBatchJobsEnding(): Returns the number of batch jobs that are in the process of ending
« getSystemPools(): Returns an enumeration containing a SystemPool object for each system pool

In addition to the methods within the SystemStatus class, you also can access SystemPool through SystemStatus. SystemPool
allows you to get information about system pools and change system pool information.

Example
This example shows you how to use caching with the SystemStatus class:

AS400 system = new AS400(" MyAS400") ;
Systenttatus status = new Systenttatus(system;

/1 Turn on caching. It is off by default.
st at us. set Cachi ng(true);

/1 This will retrieve the value fromthe system
/1 Every subsequent call will use the cached val ue
/] instead of retrieving it fromthe system

int jobs = status. getJobslnSystem();

/1 ... Performother operations here ...
/1 This determines if caching is still enabl ed.

if (status.isCaching())

/1 This will retrieve the value fromthe cache.
jobs = status. getJobslnSystem();

}

/1 Go to the systemnext time, regardless if caching is enabl ed.
status. refreshCache();

/1 This will retrieve the value fromthe system
j obs = status.getJobslnSystem();

/1 Turn off caching. Every subsequent call will go to the system
st at us. set Cachi ng(fal se);

/1 This will retrieve the value fromthe system
j obs = status.getJobslnSystem();
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System values

The system value classes allow a Java program to retrieve and change system values and network attributes. Y ou can aso define your own group
to contain the system values you want.<&

A SystemVaue object primarily contains the following information:
« Name
« Description
+ Release
o & Vaue®

Using the SystemValue class, retrieve a single system value by using the getValue() method and change a system value by using the setValue()
method.

%Y ou can also retrieve group information about a particular system value:
« Toretrieve the system-defined group to which a system value belongs, use the getGroup() method.

« Toretrieve the user-defined group to which a SystemValue object belongs (if any), use the getGroupName() and getGroupDescription()
methods. %

Whenever the value of a system valueisretrieved for the first time, the value is retrieved from the i Series and cached. On subsequent retrievals, the
cached value is returned. If the current iSeries value is desired instead of the cached value, a clear() must be doneto clear the current cache.

System value list

SystemValuel ist represents alist of system values on the specified iSeries system. Thelist is divided into several system-defined groups that allow
the Java program to access a portion of the system values at atime.

#System value group

SystemV alueGroup represents a user-defined collection of system values and network attributes. Rather than a container, it isinstead a factory for
generating and maintaining unique collections of system values.

Y ou can create a SystemVaueGroup by specifying one of the system-defined groups (one of the constants in the SystemValueL.ist class) or by
specifying an array of system value names.

You can individually add the names of system valuesto include in the group by using the add() method. Y ou can also remove them by using the
remove() method.

Once the SystemVaueGroup is populated with the desired system value names, obtain the real SystemV alue objects from the group by calling the
getSystemV alues() method. In thisway, a SystemValueGroup object takes a set of system value names and generates a Vector of SystemVaue

objects, all having the system, group name, and group description of the SystemVa ueGroup.

To refresh a Vector of SystemValue objects all at once, use the refresh() method. 4%

Examples of using the SystemValue and SystemValueList classes

The following example shows how to create and retrieve a system value:

// Create an AS400 obj ect
AS400 sys = new AS400(" nmySyst em myConpany. conl') ;

// Create a systemval ue representing the current second on the system
Syst enVal ue sysval = new SystenVal ue(sys, "QSECOND');

//Retrieve the val ue.
String second = (String)sysval.getVal ue();

/1At this point QSECOND is cached. Clear the cache to retrieve the nost
//up-to-date value fromthe system

sysval . clear();

second = (String)sysval . getVal ue();
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// Create a systemvalue |ist.
Syst enVal uelLi st |ist = new SystenVal uelLi st (sys);

//Retrieve all the of the date/tine system val ues.
Vector vec = |ist.getG oup(Systenval ueLi st. GROUP_DATTI M ;

/1 Di sconnect fromthe system
sys. di sconnect Al | Servi ces();

»Examples of using the SystemValueGroup class
The following example shows how to build a group of system value names and then manipulate them:

/1 Create an AS400 obj ect
AS400 sys = new AS400( " nmySyst em nyConpany. conl');

// Create a systemvalue group initially representing all of the network attributes on the system
String nane = "MWy G oup";

String description = "This is one of ny system val ues.";

Syst enVal ueG oup svG oup = new Syst enmval ueG oup(sys, nane, description, SystenVal uelList.GROUP_NET);

/1 Add sone nore system value nanes to the group and renove sone we do not want.
svG oup. add( " QDATE") ;

svG oup. add(" QTI ME") ;

svG oup. renpve( " NETSERVER') ;

svG oup. renmove( " SYSNAME") ;

// otain the actual SystenVal ue objects. They are returned inside a Vector.
Vector sysvals = svG oup. get SystenVal ues();

//You will notice that this is one of ny system val ues.
Syst enVal ue nySyst enVal ue = (SystenVal ue)sysval s. el ement At (0) ;
System out. printl n(nySyst enVal ue. get Name()+" - "+mySyst enVal ue. get G oupDescri ption());

/ /W can add anot her SystenVal ue object from another systeminto the group.
AS400 sys2 = new AS400( "ot her Syst em nyConpany. com') ;

SystenVal ue sv = new SystenVal ue(sys2, "QDATE");

sysval s. addEl enent (sv) ;

//Now refresh the entire group of systemvalues all at once.

/11t does not matter if sone systemvalues are fromdifferent iSeries systens.

/11t does not matter if some system val ues were generated using SystenVal ueGoup and sone were not.
Syst enVal ueG oup. refresh(sysval s);

// Di sconnect fromthe systens.
sys. di sconnect Al | Services();
sys2. di sconnect Al | Services();

&
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Trace

The Trace object allows the Java program to log trace points and diagnostic messages. This information helps reproduce and
diagnose problems.

The Trace class logs the following categories of information:

Logs character set conversions between Unicode and code pages. This category should be used only by the IBM

Conversion
Toolbox for Java classes.

Information | Traces the flow through a program.

Warning Logs information about errors the program was abl e to recover from.

Error Logs additional errorsthat cause an exception.

Diagnostic | Logs state information.

Data stream | Logs the data that flows between the i Series and the Java program. This category should be used only by the
IBM Toolbox for Java classes.

Proxy This category is used by IBM Toolbox for Java classesto log data flow between the client and the proxy server.

All This category is used to enable or disable tracing for all of the above categories at once. Trace information can
not be directly logged to this category.

The IBM Toolbox for Java classes a so use the trace categories. When a Java program enables logging, IBM Toolbox for Java
information is included with the information that is recorded by the application.

You can enablethetracefor asingle category or a set of categories. Once the categories are selected, use the setTraceOn
method to turn tracing on and off. Datais written to the log using the log method.

#*Y ou can send trace data for different componentsto separate logs. Trace data, by default, is written to the default log. Use
component tracing to write application-specific trace data to a separate log or standard output. By using component tracing, you
can easily separate trace data for a specific application from other data. %

Excessive logging can impact performance. Use the isTraceOn method to query the current state of the trace. Y our Java program

can use this method to determine whether it should build the trace record before it calls the log method. Calling the log method
when logging is off isnot an error, but it takes more time.

Thedefault istowritelog information to standard out. To redirect the log to afile, call the setFileName() method from your

Java application. In general, thisworks only for Java applications because most browsers do not give applets access to write to the
local file system.

Logging is off by default. Java programs should provide away for the user to turn on logging so that it is easy to enable logging.
For example, the application can parse for acommand line parameter that indicates which category of data should be logged. The
user can set this parameter when log information is needed.

The following examples show how to use the Trace class.

Example 1. Thefollowing is an example of how to use the setTraceOn method, and how to write datato alog by using the log
method.

/1 Enabl e diagnostic, information, and warning | oggi ng.
Trace. set TraceDi agnosti cOn(true);

Trace. set Tracel nformati onOn(true);

Trace. set TraceWar ni ngOn(true);

/1 Turn tracing on.
Trace. set TraceOn(true);

/1 ... At this point in the Java program wite to the |og.
Trace. | og(Trace. | NFORVATI ON, "Just entered class xxx, nmethod xxx");
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[/ Turning tracing off.
Trace. set TraceOn(fal se);

Example 2: The following examples show how to use trace. Method 2 is the preferable way to write code that uses trace.

/] Method 1 - build a trace record
/1 then call the log nethod and let the trace class determine if the

/1 data should be logged. This will work but will be slower than the
/1 follow ng code.
String traceData = new String("Just entered class xxx, data = ");

traceData = traceData + data + "state =
Trace. | og(Trace. | NFORVATI ON, traceData);

+ state,

/1 Method 2 - check the log status before building the information to
/1 log. This is faster when tracing is not active.
if (Trace.isTraceOn() && Trace.isTracelnformationOn())

{
String traceData = new String("just entered class xxx, data = ");
traceData = traceData + data + "state = " + state;
Trace. | og(Trace. | NFORVATI QN, traceData);

}

#Example 3: The following shows how you can use component tracing.

/1l Create a conponent string. It is nore efficient to create an
/1 object than many String literals.

String nyConponent 1 "com nyConpany. xyzConponent ";

String nyConponent 2 "com myConpany. abcConponent " ;

/1 Send Tool box and the component trace data each to separate files.
/1 The Tool box trace will contain all trace information, while each
/1 conponent log file will only contain trace information specific to
/1 that conponent. |If a Trace file is not specified, all trace data
/1 will go to standard out with the conmponent specified in front of
/1 each trace nessage.

/1 Trace.setFileNane("c:\\bit.bucket");
/1 Trace. set Fil eNane(nyConponent1l, "c:\\Conponentl.log");
/1 Trace. set Fil eNane(nyConponent2, "c:\\Conponent2.l0g");

Trace. set TraceOn(true); /] Turn trace on.
Trace. set Tracel nformati onOn(true); // Enable informati on nessages.

/1 Log conponent specific trace data or general tool box
/] trace data.

Trace. set Fil eName("c:\\bit.bucket");
Trace. set Fi | eNarme( myConponent 1, "c:\\Conponentl.|0g");

The results of the example, if you do not specify any trace files, look like this:

Tool box for Java - Version 5 Release 1 Mdification |level 0

[ com nyConpany. xyzConponent] Tue Cct 24 16:02: 44 CDT 2000 | am here
[ com nyConpany. abcConponent] Tue Cct 24 16:02:44 CDT 2000 | amthere
Tue Cct 24 16:02: 44 CDT 2000 | am everywher ed%
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Users and groups

The user and group classes allow you to get alist of users and user groups on the iSeries system as well as information about each
user through a Java program.

#*Note: When possible, use aresource class instead of a class from the access package. Resource classes provide a generic
framework and a consistent programming interface for working with various AS400 objects and lists. The resource classes for
working with users are RUser and RUserList. <%

Some of the user information you can retrieve includes previous sign-on date, status, date the password was last changed, date the
password expires, and user class. When you access the User object, you should use the setSystem() method to set the system name
and the setName() method to set the user name. After those steps, you use the loadUserlnformation() method to get the information
from the iSeries.

The UserGroup object represents a special user whose user profile is agroup profile. Using the getM embers() method, alist of
users that are members of the group can be returned.

The Java program can iterate through the list using an enumeration. All elements in the enumeration are User objects; for example:

/1 Create an AS400 object.
AS400 system = new AS400 ("mySystem nmyConpany. cont');

/1l Create the UserlList object.
User Li st userList = new UserList (systen);

/1 Get the list of all users and groups.
Enumer ati on enum = userList.getUsers ();

/1 lterate through the list.
whi | e (enum hasMor eEl ements ())

{

User u = (User) enum next El enent ();
Systemout.println (u);

Retrieving information about users and groups

You useaUserList to get alist of the following:
« All users and groups
« Only groups
o All users who are members of groups
« All userswho are not members of groups

The only property of the UserList object that must be set isthe AS400 object that represents the system from which the list of users
isto be retrieved.

By default, al users are returned. Use a combination of setUserInfo() and setGrouplnfo() to specify exactly which users should be
returned.

Example

UseaUserList to list al of the usersin a given group.
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User space

The UserSpace class represents a user space on the AS/400 system. Required parameters are the name of the user space and the AS400
object that represents the AS/400 system that has the user space. Methods exist in user space class to do the following:

Create a user space.
Delete a user space.
Read from a user space.
Write to user space.

Get the attributes of a user space. A Java program can get the initial value, length value, and automatic extendible attributes of a
user space.

Set the attributes of a user space. A Java program can set the initial value, length value, and automatic extendible attributes of a
user space.

The UserSpace object requires the integrated file system path name of the program. See integrated file system path names for more
information.

Using t

he UserSpace class causes the AS400 object to connect to the AS/400. See managing connections for information about managing

connections.

Thefol

file:///D|/rzahh_|

lowing example creates a user space, then writes data to it.

/1l Create an AS400 object.
AS400 sys = new AS400(" nySyst em nyConpany. coni');

/'l Create a user space object.
User Space US = new User Space(sys,
"/ QSYS. LI B/ MYLI B. LI B/ MYSPACE. USRSPC") ;

/'l Use the create nethod to create the user space on
/'l the AS/ 400.

US. creat e(10240, [/ The initial size is 10K
true, /'l Replace if the user space already exists
"y /1 No extended attribute
(byte) 0x00, /1l The initial value is a null
"Created by a Java prograni, /'l The description of the user space
"*USE"); /1 Public has use authority to the user space

/1l Use the wite method to wite bytes to the user space.
US.wite("Wite this string to the user space.", 0);

pdf/uspace.htm [1/8/2001 12:37:57 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/AS400.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#create(int, boolean, java.lang.String, byte, java.lang.String, java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#delete()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#read(byte[], int)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#write(byte[], int)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#getInitialValue()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#getLength()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#isAutoExtendible()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#setInitialValue(byte)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#setLength(int)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/access/UserSpace.html#setAutoExtendible(boolean)

IBM Toolbox for Java Graphical Toolbox

Graphical Toolbox

Overview

The Graphical Toolbox, aset of Ul tools, makes it easy to create custom user interface panelsin Java. Y ou can incorporate the panels into your Java
applications, applets, or Operations Navigator plug-ins. The panels may contain data obtained from the i Series, or data obtained from another

source such as afilein the local file system or a program on the network.

The GUI Builder isaWY SIWY G visual editor for creating Java dialogs, property sheets and wizards. With the GUI Builder you can add, arrange,
or edit user interface controls on a panel, and then preview the panel to verify the layout behaves the way you expected. The panel definitions you
create can be used in dialogs, inserted within property sheets and wizards, or arranged into splitter, deck, and tabbed panes. The GUI Builder also
allows you to build menu bars, toolbars, and context menu definitions. & ncorporate JavaHel p in your panels, including context sensitive help. %

The Resour ce Script Converter converts Windows resource scriptsinto an XML representation that is usable by Java programs. With the
Resource Script Converter you can process Windows resource scripts (RC files) from your existing Windows dialogs and menus. These converted
files can then be edited with the GUI Builder. Property sheets and wizards can be made from RC files using the resource script converter along with
the GUI Builder.

Underlying these two tools is a new technology called the Panel Definition Markup Language, or PDML. PDML is based on the Extensible
Markup Language (XML) and defines a platform-independent language for describing the layout of user interface elements. Once your panels are
defined in PDML, you can use the runtime API provided by the Graphical Toolbox to display them. The API displays your panels by interpreting
the PDML and rendering your user interface using the Java Foundation Classes.

Benefits of the Graphical Toolbox

Write Less Code and Save Time

With the Graphical Toolbox you have the ability to create Java-based user interfaces quickly and easily. The GUI Builder lets you have
precise control over the layout of Ul elements on your panels. Because the layout is described in PDML, you are not required to develop
any Java code to define the user interface, and you do not need to recompile code in order to make changes. Asaresult, significantly less
timeisrequired to create and maintain your Java applications. The Resource Script Converter |ets you migrate large numbers of Windows
panels to Java quickly and easily.

Custom Help

Defining user interfacesin PDML creates some additional benefits. Because al of a panel's information is consolidated in aformal markup
language, the tools can be enhanced to perform additional services on behalf of the developer. For example, both the GUI Builder and the
Resource Script Converter are capable of generating HTML skeletons for the panel's online help. Y ou decide which help topics are
required and the help topics are automatically built based on your requirements. Anchor tags for the help topics are built right into the help
skeleton, which frees the help writer to focus on developing appropriate content. The Graphical Toolbox runtime environment
automatically displays the correct help topic in response to a user's request.

Automatic Panel to Code Integration

In addition, PDML provides tags that associate each control on a panel with an attribute on a JavaBean. Once you have identified the bean
classes that will supply datato the panel and have associated a attribute with each of the appropriate controls, you can request that the tools
generate Java source code skeletons for the bean objects. At runtime, the Graphical Toolbox automatically transfers data between the
beans and the controls on the panel that you identified.

Platform Independent

The Graphical Toolbox runtime environment provides support for event handling, user data validation, and common types of interaction
among the elements of apanel. The correct platform look and feel for your user interface is automatically set based on the underlying
operating system, and the GUI Builder lets you toggle the look and feel so that you can evaluate how your panels will look on different
platforms.

Inside the Graphical Toolbox

The Graphical Toolbox provides you with two tools and, therefore, two ways of automating the creation of your user interfaces. Y ou can use the
GUI Builder to quickly and easily create new panels from scratch, or you can use the Resource Script Converter to convert existing Windows-based
panelsto Java. The converted files can then be edited with GUI Builder. Both tools support internationalization.

GUI Builder
Two windows are displayed when you invoke the GUI Builder for the first time, as shown below:

GUI Builder windows
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Use the File Builder window to create and edit your PDML files.

File Builder window
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Use the Properties window to view or change the properties of the currently selected control.

Properties window
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Use the Panel Builder window to create and edit your graphical user interface components. Select the desired component from the toolbar and click

on the panel to place it where ever you want. The toolbar also facilities for aligning groups of controls, for previewing the panel, and for requesting
online help for a GUI Builder function. See Explanation of the Toolbox Widgets for a description of what each icon does.

Panel Builder window

% Panel [CUSTOMER_PROFILE: MyPanels. File3)

¥ BEx ||?AaahIDFIFEEﬂEEEEEE:1EIEH@ q ~
R 1 | EE-m e 30 F A IR
=] — 2w LI
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----- {0 btnCANCAL MAME: |

----- J binHELP

..... ah| tarAME ADDRESS:

----- AW rinDDRES! _ =

----- abl taPHONE FalCli= | |
------ Aa |bINAME

...... Az |hIADDRES ()14 | Cancell Help |'?'|

------ Az IhIPHONE = _I;I
Kl [ o ]l |

| 135,38 i 220% 20

The panel being edited is displayed in the Panel Builder window. The figure below demonstrates how the windows work together:

Example of how GUI Builder windows work together
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Resour ce Script Converter

The Resource Script Converter consists of atwo-paned tabbed dialog. On the Convert pane you specify the name of the Microsoft or VisualAge
for Windows RC file that is to be converted to PDML. Y ou can specify the name of the target PDML file and associated Java resource bundle that
will contain the trandated strings for the panels. In addition, you can request that online help skeletons be generated for the panels, generate Java
source code skeletons for the objects that supply data to the panels, and serialize the panel definitions for improved performance at runtime. The
Converter's online help provides a detailed description of each input field on the Convert pane.

Resource Script Converter: Convert pane
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J% Resource Script converter and viewer

After the conversion has run successfully, you can use the View pane to view the contents of your newly-created PDML file, and preview your new

Javapanels. You can usethe GUI Builder to make minor adjustments to a panel if needed. The Converter always checks for an existing PDML file
before performing a conversion, and attempts to preserve any changes in case you need to run the conversion again later.

Resour ce Script Converter: View pane
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J& Resource Script converter and viewer

—
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Getting started with the Graphical Toolbox

Use the following topics to to learn more about the Graphical Toolbox:
« Setting up the Graphical Toolbox

« Creating your user interface

« Displaying your panels at runtime

« Generating online help files

o Graphical Toolbox example

« Using the Graphical Toolbox in a browser

file:///D|/rzahh_pdf/pdmlpgl.htm (6 of 6) [1/8/2001 12:37:59 PM]


file:///D|/rzahh_pdf/helpinfo.htm

IBM Toolbox for Java: Setting up the Graphical Toolbox

Setting up the Graphical Toolbox

The Graphical Toolbox is delivered asa set of JAR files. To set up the Graphical Toolbox you must install the JAR files on your
workstation and set your CLASSPATH environment variable.

Y ou must also ensure that your workstation meets the requirements to run IBM Toolbox for Java. %%

Installing the Graphical Toolbox on your workstation

To develop Java programs using the Graphical Toolbox, first install the Graphica Toolbox JAR files on your workstation. There
are two waysto do this:

Transfer the JAR Files

Note: The following list represents three different ways to transfer the JAR files. The IBM Toolbox for Javalicensed
program must be installed on your iSeries. #* Additionally, you need to download the JAR file for JavaHelp, jhall jar,
from the Sun JavaHelp Web site. <%

o UseFTP (ensure you transfer the filesin binary mode) and copy the JAR files from the directory
/QIBM/ProdData/HT TP/Public/jt400/lib to alocal directory on your workstation

0 UselIBM iSeries Client Access Express to map a network drive.

o0 The ASA00ToolboxInstaller class that comes with the IBM Toolbox for Java can also be used to install the
Graphical Toolbox JAR files - specify OPNAYV for the package name. For more information, see Client

installation and update classes.

Install JAR fileswith Client Access Express

You can asoinstall the Graphical Toolbox when you install Client Access Express. The IBM Toolbox for Javais now
shipped as part of Client Access Express. If you areinstalling Client Access Express for the first time, choose Custom
Install and select the IBM T oolbox for Java component on the install menu. If you have aready installed Client Access
Express, you can use the Selective Setup program to install this component if it is not already present.

Setting your classpath

To use the Graphical Toolbox, you must add these JAR files to your CLASSPATH environment variable (or specify them on the
cl asspat h option on the command line).

For example, if you have copied the filesto the directory C:\gtbox\lib on your workstation, you must add the following path names
to your classpath:

C\gtbox\lib\uitools.jar;
C.\gtbox\Iib\jui400.jar;
C.\ gt box\li b\ dat a400. j ar;
C:\gtbox\lib\util400.]jar;
C:\ gt box\li b\ x4j 400. j ar;
#C\gtbox\lib\jhall.jar; %

If you have installed the Graphical Toolbox using Client Access Express, the JAR files (except jhall.jar) will al residein the
directory \Program Files\Ibm\Client Access\jt400\lib on the drive where you have installed Client Access Express. #*Client
Access Expressinstalls jhall.jar in the \Program Files\lbm\Client Access\jrée\lib directory.%% The path namesin your classpath
should reflect this.

JAR File Descriptions

« uitoolsjar Containsthe GUI Builder and Resource Script Converter tools.

o jui400.jar Containstheruntime API for the Graphical Toolbox. Java programs use this API to display the panels
constructed using the tools. These classes may be redistributed with applications.

« datad00.jar Containstheruntime API for the Program Call Markup Language (PCML). Java programs use this API to
call iSeries programs whose parameters and return values are identified using PCML. These classes may be redistributed
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with applications.

« util400jar Contains utility classes for formatting i Series data and handling i Series messages. These classes may be
redistributed with applications.

o X4j400.jar Containsthe XML parser used by the API classes to interpret PDML and PCML documents.

« Ajhalljar Containsthe JavaHelp classes that displays the online help and context sensitive help for the panels you build
with the GUI Builder. 4%

Note: Internationalized versions of the GUI Builder and Resource Script Converter tools are available. To run anon-U.S. English
version you must add the correct version of uitools.jar for your language and country to your Graphical Toolbox installation.
These JAR files are available on the iSeries in /QIBM/ProdData/HT T P/Public/jt400/M ri29xx, where 29xx is the 4-digit 0S/400
NLV code corresponding to your language and country. (The names of the JAR filesin the various Mri29xx directoriesinclude the
correct 2-character Java language and country code suffixes.) This additional JAR file should be added to your classpath ahead of
uitools,jar in the search order.

Using the Graphical Toolbox

Once you have installed the Graphical Toolbox, follow these links to learn how to use the tools:
o Using the GUI Builder

« Using the Resource Script Converter
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Creating your user interface

Running the GUI Builder

To start the GUI Builder, invoke the Javainterpreter as follows:
java comibm as400. ui .tool s. GUI Buil der [-plaf | ook and feel]

If you did not set your CLASSPATH environment variable to contain the Graphical Toolbox JAR files, then you will need to
specify them on the command line using the cl asspat h option. See Setting Up the Graphical Toolbox.

Options

-plaf |1 ook and feel

The desired platform look and feel. This option lets you override the default ook and feel that is set based on the
platform you are devel oping on, so you can preview your panels to see how they will look on different operating system
platforms. The following look and feel values are accepted:

o Windows
o Meta
o Motif
Currently, additional look and fedl attributes that Swing 1.1 may support are not supported by the GUI Builder

Types of user interface resources

When you start the GUI Builder for the first time you will create anew PDML file by clicking New File on the File pulldown.
Once you have created your new PDML file, you can define any of the following types of Ul resources to be contained within it.

Panel

The fundamental resource type. It describes arectangular area within which Ul elements are arranged. The Ul elements
may consist of simple controls, such as radio buttons or text fields, images, animations, custom controls, or more
sophisticated subpanels (see Split Pane, Deck Pane and Tabbed Pane below). A panel may define the layout for a
stand-alone window or dialog, or it may define one of the subpanels that is contained in another Ul resource.

A popup window containing one or more selectable actions, each represented by atext string ("Cut", "Copy" and "Paste"
are examples). Y ou can define mnemonics and accelerator keys for each action, insert separators and cascading submenus,
or define specia checked or radio button menu items. A menu resource may be used as a stand-alone context menu, as a
drop-down menu in amenu bar, or it may itself define the menu bar associated with a panel resource.

Toolbar

A window consisting of a series of push buttons, each representing a possible user action. Each button may contain text,
anicon or both. Y ou can define the toolbar as floatable, which lets the user drag the toolbar out of a panel and into a
stand-alone window.

Property Sheet

A stand-alone window or dialog consisting of atabbed panels and OK, Cancel, and Help buttons. Panel resources define
the layout of each tabbed window.

Wizard

A stand-alone window or dialog consisting of a series of panels that are displayed to the user in a predefined sequence,
with Back, Next, Cancel, Finish, and Help buttons. The wizard window may also display alist of tasks to the |eft of the
panels which track the user's progress through the wizard.

Split Pane

A subpane consisting of two panels separated by a splitter bar. The panels may be arranged horizontally or vertically.
Tabbed Pane

A subpane that forms atabbed control. This tabbed control can be placed inside of another panel, split pane, or deck pane.
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Deck Pane

A subpane consisting of a collection of panels. Of these, only one panel can be displayed at atime. For example, at
runtime the deck pane could change the panel which is displayed depending on a given user action.

String Table
A collection of string resources and their associated resource identifiers.

Generated files

The tranglatable strings for a panel are not stored in the PDML fileitself, but in a separate Java resource bundle. The tools et you
specify how the resource bundle is defined, either as a Java PROPERTIES file or as a ListResourceBundle subclass. A
ListResourceBundle subclassis a compiled version of the translatable resources, which enhances the performance of your Java
application. However, it will slow down the GUI Builder's saving process, because the ListResourceBundle will be compiled in
each save operation. Therefore it's best to start with a PROPERTIES file (the default setting) until you're satisfied with the design
of your user interface.

Y ou can use the tools to generate HTML skeletons for each panel in the PDML file. At runtime, the correct help topic is displayed
when the user clicks on the panel's Help button or presses F1 while the focus is on one of the panel’s controls. Y ou should insert
your help content at the appropriate pointsin the HTML, within the scope of the <!-- HELPDOC: SEGVENTBEG N --> and <!--
HELPDOC: SEGQVENTEND --> tags. For more specific help information see Editing Help Documents generated by GUI builder.

Y ou can generate source code skeletons for the JavaBeans that will supply the data for a panel. Use the Properties window of the
GUI Builder tofill inthe DATACLASS and ATTRIBUTE properties for the controls which will contain data. The DATACLASS
property identifies the class name of the bean, and the ATTRIBUTE property specifies the name of the gettor/settor methods that
the bean class implements. Once you've added this information to the PDML file, you can use the GUI Builder to generate Java
source code skeletons and compile them. At runtime, the appropriate gettor/settor methods will be called to fill in the datafor the
panel.

Note: The number and type of gettor/settor methods is dependent on the type of Ul control with which the methods are
associated. The method protocols for each control are documented in the class description for the DataBean class.

Finally, you can serialize the contents of your PDML file. Serialization produces a compact binary representation of all of the Ul
resourcesin thefile. This greatly improves the performance of your user interface, because the PDML file does not have to be
interpreted in order to display your panels.

To summarize: If you have created a PDML file named MyPanels.pdml, the following files will also be produced based on the
options you have selected on the tools:

« MyPanels.propertiesif you have defined the resource bundle as a PROPERTIES file

« MyPanelsjava and MyPanels.class if you have defined the resource bundle as a ListResourceBundle subclass

« <panel name>.html for each panel in the PDML file, if you have elected to generate online help skeletons

« <dataclass name>.java and <dataclass name>.class for each unique bean class that you have specified on your
DATACLASS properties, if you have elected to generate source code skeletons for your JavaBeans

« <resource name>.pdml.ser for each Ul resource defined in the PDML file, if you've elected to seriaize its contents.

Note: The conditional behavior functions (SELECTED/DESEL ECTED) will not work if the panel name isthe same astheonein
which the conditional behavior function is being attached. For instance, if PANEL1 in FILE1 has a conditional behavior reference
attached to afield that referencesafield in PANEL1 in FILEZ2, the conditional behavior event will not work. To fix this, smply
rename PANEL 1 in FILE2 and then update the conditional behavior event in FILEL to reflect this change.

Running the Resource Script Converter

To start the Resource Script Converter, invoke the Javainterpreter as follows:
java com i bm as400. ui .t ool s. PDM_Vi ewer

If you did not set your CLASSPATH environment variable to contain the Graphical Toolbox JAR files, then you will need to
specify them on the command line using the cl asspat h option. See Setting Up the Graphical Toolbox.
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Y ou can a'so run the Resource Script Converter in batch mode using the following command:

java comibm as400. ui .tool s. RC2XM. file [options]
Wheref i | e isthe name of the resource script (RC file) to be processed.

Options

-X nanme
The name of the generated PDML file. Defaults to the name of the RC file to be processed.

-p nane
The name of the generated PROPERTIES file. Defaults to the name of the PDML file.

-r nane
The name of the generated ListResourceBundle subclass. Defaults to the name of the PDML file.

- package nane

The name of the package to which the generated resources will be assigned. If not specified, no package statements will
be generated.

-1 locale

Thelocale in which to produce the generated resources. If alocale is specified, the appropriate 2-character 1 SO language
and and country codes will be suffixed to the name of the generated resource bundle.

-h

Generate HTML skeletons for online help.
-d

Generate source code skeletons for JavaBeans.
-s

Serialize all resources.
Mapping Windows Resour cesto PDM L

All dialogs, menus, and string tables found in the RC file will be converted to the corresponding Graphical Toolbox resourcesin
the generated PDML file. You can aso define DATACLASS and ATTRIBUTE properties for Windows controls that will be
propagated to the new PDML file by following a simple naming convention when you create the identifiers for your Windows
resources. These properties will be used to generate source code skeletons for your JavaBeans when you run the conversion.

The naming convention for Windows resource identifiersis:

| DCB_<cl ass name>_<attri bute>

where<cl ass nane> isthe fully-qualified name of the bean class that you wish to designate as the DATACLASS property of
the control, and <at t r i but e> isthe name of the bean property that you wish to designate as the ATTRIBUTE property of the
control.

For example, a Windows text field with the resource ID

| DCB_com MyConpany_ MyPackage MyBean_ Sanpl eAttri but e would produce aDATACLASS property of
com.MyCompany.MyPackage.MyBean and an ATTRIBUTE property of SampleAttribute. If you elect to generate JavaBeans
when you run the conversion, the Java source file MyBean.java would be produced, containing the package statement package
com.MyCompany.MyPackage, and gettor and settor methods for the SampleAttribute property.
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Displaying your panels at runtime

The Graphical Toolbox provides aredistributable API that your Java programs can use to display user interface panels defined
using PDML. The API displays your panels by interpreting the PDML and rendering your user interface using the Java Foundation
Classes.

The Graphical Toolbox runtime environment provides the following services:
« Handles all data exchanges between user interface controls and the JavaBeans that you identified in the PDML.

« Performsvalidation of user datafor common integer and character data types, and defines an interface that allows you to
implement custom validation. If dataisfound to beinvalid, an error message is displayed to the user.

« Defines standardized processing for Commit, Cancel and Help events, and provides a framework for handling custom
events.

« Manages interactions between user interface controls based on state information defined in the PDML. (For example, you
may want to disable a group of controls whenever the user selects a particular radio button.)

The package com.ibm.as400.ui.framework.java contains the Graphical Toolbox runtime API.

The elements of the Graphical Toolbox runtime environment are shown in the figure below. Y our Java program isaclient of one
or more of the objects in the Runtime M anager s box.

Graphical Toolbox Runtime Environment
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Examples

Assume that the panel MyPanel is defined in the file TestPanels.pdml, and that a properties file TestPanels.propertiesis
associated with the panel definition. Both files reside in the directory com/our Company/our Package, which is accessible either
from adirectory defined in the classpath or from a ZIP or JAR file defined in the classpath.

Example: Creating and displaying a panel
The following code creates and displays the panel:

i mport com i bm as400. ui . framework. java. *;

/1l Create the panel manager. Paraneters:

/1 1. Resource nane of the panel definition
/1 2. Name of panel

/1 3. List of DataBeans onitted
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Panel Manager pm = nul | ;
try {
pm = new Panel Manager (" com our Conpany. our Package. Test Panel s",
"MyPanel ", null);

}

catch (D spl ayManager Excepti on e) {
e. di spl ayUser Message(nul | );
Systemexit(-1);

}

/1 Display the panel
pm set Vi si bl e(true);

Example: Creating a dialog

Once the DataBeans that supply data to the panel have been implemented and the attributes have been identified in the PDML, the
following code may be used to construct a fully-functioning dial og:

i mport com i bm as400. ui . framework. java. *;
i mport java.awt. Franme;

/1 Instantiate the objects which supply data to the panel
Test Dat aBeanl dbl new Test Dat aBeanl();
Test Dat aBean2 db2 new Test Dat aBean2() ;

/1 Initialize the objects
dbl. 1 oad();
db2. 1 oad();

/1 Set up to pass the objects to the U framework
Dat aBean[] dataBeans = { dbl, db2 };

/1l Create the panel manager. Paraneters:

/1 1. Resource nane of the panel definition
/1 2. Nane of panel

/1 3. List of DataBeans

/1 4. Oanner frame w ndow

Frame owner;

Panel Manager pm = nul | ;

try {
pm = new Panel Manager (" com our Conpany. our Package. Test Panel s",

"MyPanel ", dat aBeans, owner);
}

catch (D spl ayManager Exception e) {
e. di spl ayUser Message(nul | );
Systemexit(-1);

}

/1 Display the panel
pm set Vi si bl e(true);

Example: Using the dynamic panel manager

A new service has been added to the existing panel manager. The dynamic panel manager dynamically sizes the panel at runtime.
Let'slook at the MyPanel example again, using the dynamic panel manager:

i mport com i bm as400. ui . framework. java. *;
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/1l Create the dynam c panel manager. Paraneters:
/1 1. Resource nane of the panel definition

/1 2. Nane of panel

/1 3. List of DataBeans onitted

Dynam cPanel Manager dpm = nul | ;
try {
pm = new Dynani cPanel Manager (" com our Conpany. our Package. Test Panel s",
"MyPanel ", null);

}

catch (D spl ayManager Exception e) {
e. di spl ayUser Message(nul ) ;
Systemexit(-1);

}

/1 Display the panel
pm set Vi si bl e(true);

When you instantiate this panel application you can see the dynamic sizing feature of the panels. Move your cursor to the edge of
the GUI's display and, when you see the sizing arrows, you can change the size of the panel.
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Graphical Toolbox examples

We have provided examples to show you how to implement the tools within Graphical Toolbox for your own Ul programs.

Construct and display a panel: Shows you how to construct a simple panel. The example then shows you how to build a
small Java application that displays the panel. When the user enters data in the text field and clicks on the Close button,
the application will echo the data to the Java console. This example illustrates the basic features and operation of the
Graphical Toolbox environment as awhole.

Create and display a panel: Shows you how to create and display a panel when the panel and propertiesfile arein the
same directory.

Construct a fully-functional dialog: Once the DataBeans that supply data to the panel have been implemented and the
attributes have been identified in the PDML this example shows you how to construct a fully-functioning dialog

Size a panel using the dynamic panel manager: The dynamic panel manager dynamically sizes the panel at runtime.

Editable combobox: Shows you a data bean coding example for an editable combobox.

The following examples show you how the GUIBuilder can help you to create:

Panels: Shows you how to create a sample panel and the data bean code that runs the panel

Deckpanes: Shows you how to create a deckpane and what a final deckpane may look like

Property sheets. Shows you how to create a property sheet and what a final property sheet may look like
Split panes: Shows you how to create a split pane and what a final split pane may look like

Tabbed panes: Shows you how to create a tabbed pane and what afinal tabbed pane may look like
Wizards: Shows you how to create a wizard and what the final product may look like

Toolbars: Shows you how to create atool bar and what afinal tool bar may look like

Menu bars: Shows you how to create a menu bar and what afinal menu bar may look like

Help: Shows how a Help Document is generated and ways to split the Help Document into topic pages. Also, see Editing
Help Documents generated by GUI builder

Sample: Shows what awhole PDML program may ook like, including panels, a property sheet, a wizard, select/desel ect,
and menu options.
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Graphical Toolbox Example

This example demonstrates how to use the Graphical Toolbox by constructing a simple panel. It is an overview that illustrates the basic features and operation of the Graphical Toolbox environment.
After showing you how to construct a panel, the example goes on to show you how to build a small Java application that displays the panel. In this example, the user enters datain atext field and clicks

on the Close button. The application then echos the data to the Java console.

Constructing the panel

When you start the GUI Builder, the Properties and GUI Builder windows appear. Create a new file named "MyGUI.pdml". For this example, insert anew panel. Click the "Insert Panel" icon in File
Builder window. Its nameis"PANEL1". Change the title by modifying information in the Properties window; type "Simple Example" in the "Title" field. Remove the three default buttons by selecting
them with your mouse and pressing "Delete". Using the buttons in the Panel Builder window, add the three elements shown in the figure below: alabel, atext field, and a pushbutton.

GUI Builder windows: Beginning to construct a panel

Jz Properties

Property YWalue
Elerment PANEL |
MHame FAREL1
Title Simple Example
Size
FAWIdth 234949
* Height 114
lcon ;l

H sBRo> |99
D Filed4
E..._‘Jpanels

L PAMEL1

e Simple Example [PANEL1: Filed] - 0] x|
R 2w I i i = B T2 R

$ By |[X 4 o o BB EE
= B o+ m [

e | Fwld iIk=)|?

PANELT

RN AHEL

--ahl TEXTFIELD

{0 BUTTOMT
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By selecting the label, you can change its text in the Properties window. In this example, the same has been done for the pushbutton, changing itstext to "Close".
GUI Builder windows: Changing text in the Properties window

J: Properties M=l ES |l K Filed - |a] x|
Froperty Walue [ B < o> ‘ X B

Element LABEL | e

Name LABELT HE 6 R0 0 uD ek

Enter some data; D Filed

Bounds -4 Pangls

L 21 e PAMEL1

Py 25

b Wicth 115 =

EE Simple Example [PAHEL1: Filed] - |8] x|
$EB@ N aes BB FEEC g e o M|

LT 1 | EE+-m B O FEE IME|T

PANELT ] B
~-abl TEXTFIELD -

e L ABEL1 iEntersume data: E |

L BUTTOM -

Text field
The text field will contain data and, therefore, you can set several properties that will allow the GUI Builder to perform some additional work. For this example, you set the Data Class property to the

name of a bean class named SampleBean. This databean will supply the data for thistext field.
GUI Builder windows: Setting the Data Class property
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Ran === el
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s
i 148 L3 Files
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» Height 20
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= N TEHTFIELD
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S BUTTOMA w

Close | B
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[+ 148,25 i 222x20

Set the Attribute property to the name of the bean property that will contain the data. In this case, the name is User Data.
GUI Builder windows: Setting the Attribute property
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Az Properties =]
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PAMELT 1 -
A | TEXTFIELD

""" Aa LABEL Enter some data; J E
T BUTTOMA =

Close | B
Rl | _rrl_‘rI

| 148,25 7 222%20

Following the above steps binds the User Data property to thistext field. At run-time, the Graphical Toolbox obtains theinitial value for thisfield by calling Sanpl eBean. get User Dat a. The
modified value is then sent back to the application when the panel closes by calling Sanpl eBean. set User Dat a.

Specify that the user is required to supply some data, and that the data must be a string with a maximum length of 15 characters.
GUI Builder windows: Setting the maximum length of the text field
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J: Properties M= EI|} E Filed 3] x|
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b ox 148 S PAMELT
LA 20 — 5
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Flvover Text j -
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Multiline false e BUTTOR -
Masked false
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Faormat string Close |
b Required true p—
F Min Length ll | »

15 1 1—H
|'5;;; 148, 25 L 222x20

Indicate that the context-sensitive help for the text field will be the help topic associated with the [abel "Enter some data".
GUI Builder windows: Setting context-sensitive help for thetext field
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Modify the style property to give the button default emphasis.
GUI Builder windows: Setting the Style property to give the button default emphasis

file://ID|/rzahh_pdf/pdmlcdex.htm (6 of 15) [1/8/2001 12:38:09 PM]




IBM Toolbox for Java Graphical Toolbox Example: Constructing a panel

Jz Properties

B Filed =] B3

[can

Action

default

-da LABELY

al

Enter same data;

Property Value H X B < > | N 7

Element BUTron e
Bz E ‘ a0
Marme BUTTOMA — TE E % = (= E abs
Tet Close  Filed
Bounds =4 Fanels
b 145 e PAMNELT
L Th — ;
¥ YWidth an E Simple Example [PANEL1: Filed] 8] x|
» Height 43 J%Ell?ﬂaahll:lf? g = ™ N e = I I R
Flyower Text .
. [ +i

Generate Field Help  |true 2 EE-rm R OHE F @ IE|T
P Help Title default PAREL1 "
Disabled false ~.ahl TEXTFIELDA

Set the ACTION property to COMMIT, which causes the set User Dat a method on the bean to be called when the button is selected.
GUI Builder windows: Setting the Action property to COMMIT
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Before you save the panel, set properties at the level of the PDML file to generate both the online help skeleton and the Java bean. Then you save thefile by clicking on the E icon in the main GUI
Builder window. When prompted, specify afile name of MyGUI.pdml.

GUI Builder windows:. Setting propertiesto generate the online help skeleton and the Java bean
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Generated files
After you save the panel definition, you can look at the files produced by the GUI Builder.
PDML file

Here is the content of MyGUI.pdml to give you an idea of how the Panel Definition Markup Language works. Because you use PDML only through the tools provided by the Graphical Toolbox, it is
not necessary to understand the format of thisfile in detail:

<l-- Cenerated by GU BU LDER -->
<PDML version="2.0" source="JAVA" basescreensi ze="1280x1024">

<PANEL nane=" PANEL1" >

<TI TLE>PANEL1</ Tl TLE>
<S8l ZE>351, 162</ SI ZE>
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<LABEL nane="LABEL1"">
<TI TLE>PANEL1. LABEL1</ TI TLE>
<LOCATI ON>18, 36</ LOCATI ON\>
<Sl ZE>94, 18</ S| ZE>
<HELPLI NK>PANEL1. LABEL1</ HELPLI NK>

</ LABEL>

<TEXTFI ELD nane="TEXTFI ELD1" >
<TI TLE>PANEL1. TEXTFI ELD1</ TI TLE>
<LOCATI ON>125, 31</ LOCATI ON\>
<Sl ZE>191, 26</ SI ZE>
<DATACLASS>Sanpl eBean</ DATACLASS>
<ATTRI BUTE>User Dat a</ ATTRI BUTE>
<STRI NG mi nl engt h="0" max| engt h="15"/>
<HELPALI AS>LABEL1</ HELPALI AS>

</ TEXTFI ELD>

<BUTTON nanme="BUTTONL" >
<TI TLE>PANEL1. BUTTON1</ Tl TLE>
<LOCATI ON>125, 100</ LOCATI ON>
<Sl| ZE>100, 26</ S| ZE>
<STYLE>DEFAULT</ STYLE>
<ACTI ON>COW T</ ACTI ON>
<HELPLI NK>PANEL 1. BUTTON1</ HELPLI NK>

</ BUTTON>

</ PANEL>

</ PDM_>

Resource bundle

Associated with every PDML fileis aresource bundle. In this example, the translatable resources were saved in a PROPERTIES file, which is called MyGUI .properties. Notice that the PROPERTIES
file also contains customization data for the GUI Builder.

##Gener ated by GUI BU LDER
BUTTON_1=Cl ose

TEXT_1=

@ener at eHel p=1

@verialize=0

@scener at eBeans=1

LABEL 1=Enter sone data:

PANEL_1. Mar gi ns=18, 18, 18, 18, 18, 18
PANEL_1=Si npl e Exanpl e

JavaBean
The example also generated a Java source code skeleton for the JavaBean object. Here is the content of SampleBean.java:

i mport com i bm as400. ui . framework. java. *;

public class Sanpl eBean extends Object
i mpl erent s Dat aBean
{

private String msUserDat a;
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public String getUserData()

{
return msUser Dat a;
}
public void setUserData(String s)
{
m sUserData = s;
}
public Capabilities getCapabilities()
{
return nul | ;
}
public void verifyChanges()
{
}
public void save()
{
}
public void | oad()
{
m sUserData =""
}

}

Note that the skeleton aready contains an implementation of the gettor and settor methods for the User Dat a property. The other methods are defined by the Dat aBean interface and, therefore, are
required.

The GUI Builder has already invoked the Java compiler for the skeleton and produced the corresponding class file. For the purposes of this simple example, you do not need to modify the bean
implementation. In areal Java application you would typically modify thel oad and save methods to transfer data from an external data source. The default implementation of the other two methods
is often sufficient. For more information, see the documentation on the Dat aBean interface in the javadocs for the PDML runtime framework.

Help file

The GUI Builder also creates an HTML framework called a Help Document. Help writers can easily manage help information by editing this file. For more information, see the following topics:
« Creating the Help Document

« Editing Help Documents generated by GUI builder

Constructing the application

Once the panel definition and the generated files have been saved, you are ready to construct the application. All you need is anew Java source file that will contain the main entry point for the
application. For this example, thefileis called SampleApplication.java. It contains the following code:

i mport com i bm as400. ui . framework. java. *;
i mport java.awt. Frane;
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public class Sanpl eApplication

public static void nain(String[] args)

{
/1 Instantiate the bean object that supplies data to the panel
Sanpl eBean bean = new Sanpl eBean();

/1 Initialize the object
bean. | oad();

/1 Set up to pass the bean to the panel manager
Dat aBean[] beans = { bean };

/'l Create the panel manager. Paraneters:

/1 1. PDML file as a resource nane

/1 2. Nane of panel to display

/1 3. List of data objects that supply panel data
/1 4. An AWT Frane to nake the panel nodal

Panel Manager pm = nul | ;
try { pm = new Panel Manager ("MyGUI ", "PANEL_1", beans, new Franme()); }
catch (D spl ayManager Exception e)

/1 Sonething didn't work, so display a nessage and exit
e. di spl ayUser Message(nul I');

Systemexit(1);
}

/1 Display the panel - we give up control here
pm set Vi si bl e(true);

/] Echo the saved user data
System out. println("SAVED USER DATA: '" + bean.getUserData() + "'");

/1 Exit the application
System exit (0);

}

It isthe responsibility of the calling program to initialize the bean object or objects by calling | oad. If the datafor apanel is supplied by multiple bean objects, then each of the objects must be
initialized before passing them to the Graphical Toolbox environment.

Theclasscom i bm as400. ui . f ranewor k. j ava. Panel Manager suppliesthe API for displaying standalone windows and dialogs. The name of the PDML file as supplied on the constructor is
treated as a resource hame by the Graphical Toolbox - the directory, ZIP file, or JAR file containing the PDML must be identified in the classpath.

Because aFr anme object is supplied on the constructor, the window will behave as amodal dialog. In areal Java application, this object might be obtained from a suitable parent window for the dialog.
Because the window is modal, control does not return to the application until the user closes the window. At that point, the application simply echoes the modified user data and exits.
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Running the application

Hereis what the window looks like when the application is compiled and run:
The Simple Example application window

E"{:';f-_,% Simple Example M =i |

Enter some data: |

Close

If the user presses F1 while focusis on the text field, the Graphical Toolbox will display a help browser containing the online help skeleton that the GUI Builder generated.
The Simple Example online help skeleton
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EiHelp =] E3

Help Topics | Back | [+ Ent | Copy |

Simple Example

Inzert the overview help here. Content within these <helpcontent= tags
will be preserved.

CUbtam help on any field lsted below by selecting the hyperlink or by
clicking the field and pressing F1.

Fields

Enter somme data

Close

Enter some data

Inzert help for Enter some data here. Content within these <helpcontent>
tags will be preserved.

Close

Inzert help for Close here. Content within theze <helpcontent= tags will
he preserved.

-
[

Y ou can edit the HTML and add actual help content for the help topics shown.

If the datain the text field is not valid (for example, if the user clicked on the Close button without supplying a value), the Graphical Toolbox will display an error message and return focus to the field so
that data can be entered.

Data Error message
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[EiData Error E3

& A hon-hlank entry s reguired.

For information on how to run this sample as an applet, see Using the Graphical Toolbox in a Browser.
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Example: Creating a panel with GUIBuilder

Creating a panel with GUIBuilder

Creating a panel with GUIBuilder is ssmple. From the GUIBuilder menu bar, select File, then select New File. Then select the

—

"Insert New Panel" icon: | = Theiconsin the toolbar represent various components that you can add to the panel. Select the
component you want and then click on the place you want to position it.

The following picture shows a panel that has been created with several of the options available to you:
Sample panel created with GUI Builder

E Panel Sample [PanelSample: C:\Program Filez ... || =]
Eg; | = ER =8 v CHE s [
1 H & g B O E

FanelSample
...... _ﬂﬂ L,E,'EEL-I
abl TEXTFIELD
IMAGET
W CHECKBON
= COMBOBON
LABELZ
SPIMMERY
LABELS
GROUPBOX

BUTTOMNGRO

This sample panel uses the following DataBean code to bring together the various components:

i mport comibm as400. ui.franmework.java. *;

public class Panel Sanpl eDat aBean extends oj ect
i mpl ement s Dat aBean
{

private String m sNane;

private nhject moFavoriteFood;

private Choi ceDescriptor[] mcdFavoriteFood;
private Obj ect m 0Age;

private String msFavoriteMsic;

public String getNane()

{
return m sNane;
}
public void setNane(String s)
{
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m sNane = s;

}
public Object getFavoriteFood()
{
return moFavoriteFood;
}
public void setFavoriteFood(Object o)
{
m_oFavoriteFood = o;
}
public ChoiceDescriptor[] getFavoriteFoodChoices()
{
return mcdFavoriteFood;
}
public Object getAge()
{
return m.oAge;
}
public void set Age(hject o)
{
m oAge = o0;
}
public String getFavoriteMisic()
{
return msFavoriteMisic;
}
public void setFavoriteMsic(String s)
{
m sFavoriteMisic = s;
}
public Capabilities getCapabilities()
{
return null;
}
public void verifyChanges()
{
}
public void save()
{
Systemout.printin("Name = " + m sNane);
Systemout.println("Favorite Food = " + moFavoriteFood);
Systemout.println("Age = " + moAge);
String sMusic = "";
if (msFavoriteMusic !'= null)
if (msFavoriteMisic. equal s("RAD OBUTTON1"))
sMusi ¢ = "Rock";
el se if (msFavoriteMisic. equal s("RADI OBUTTON2"))
sMusic = "Jazz";
el se if (msFavoriteMsic. equal s("RADI OBUTTON3"))
sMusic = "Country";
}
Systemout.println("Favorite Music =" + sMisic);
}
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public void | oad()

{
m sNane = "Sanpl e Nanme";
m oFavoriteFood = null;
m cdFavoriteFood = new Choi ceDescriptor[0];
m oAge = new | nt eger (50);
m sFavoriteMisi ¢ = "RADI OBUTTONL";
}
}
The panel isthe most simple component available within the GUIBuilder, but from a simple panel, you can build great Ul
applications.
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Creating a split pane with GUIBuilder

GUIBuilder makes creating a split pane smple. From the GUIBuilder menu bar, select File, then select New File.

Select the "Insert Split Pane" icon: .The GUIBuilder creates a panel builder where you can insert the two components you
want in your split pane:

GUI Builder window: Building a split pane
Split Pane [SPLITPAMET: C:\Program Files... [5[=] 2
Bt | ,.?

IDSample TreePanel
IDSample B TahlePanel

When you have created the split pane, use the 1 icon to preview it. You will see both components you have selected like in the
following example:

Example split pane
E%f’,g Spht Pane

------ Sample Name
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Creating a tabbed pane with GUIBuilder

GUIBuilder makes creating a tabbed pane simple. From the GUIBuilder menu bar, select File, then select New File.

;*,__
Select the "Insert Tabbed Pane" icon: .The GUIBuilder creates a panel builder where you can insert the components for your
tabbed pane:

GUI Builder window: Building a tabbed pane
i@ Tabbed Pane [TABBEDPAME1: C:\Program F__. [=[=] [

SEIFEEIERTIEE

IDSample \ TabPanel \

IDSample FanelSample

For this example, the tabbed pane looks like this:
Exampletabbed pane

g‘i Tabbed Pane
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Creating a toolbar with GUIBuilder

GUIBuilder makes creating atoolbar simple. From the GUIBuilder menu bar, select File, then select New File.

Select the "Insert Tool Bar" icon. The GUIBuUilder creates a panel builder where you can insert the components for your toolbar:
GUI Builder window: Inserting a tool bar

=== MainT oolBar [C:\Program Files_..

e

B BF;

When you have created the toolbar, use the ;E icon to preview it. For this example, you can choose to either display a property
sheet or wizard from the toolbar:

Previewing the tool bar

Eﬁnf’,g MainT oolB ar
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Creating a menubar with GUIBuilder

GUIBuilder makes creating a menubar simple. From the GUIBuilder menu bar, select File, then select New File.

Select the "Insert Menu" icon. The GUIBuUilder creates a panel builder where you can insert the components for your menu:

MainMenu [C:\Program Files\IBM\Client Access\jtd00__. = [=] 5

fﬁ FPropetty sheet

| Wizard

When you have created the menu, use the 'E icon to preview it. From the top bar, select "Launch". For this example, you can choose to display either a property sheet or awizard:
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EE,‘-:": MainMenu
Launch

E Er,:l perty Sheet

Display a Property Sheet

EE% MainMenu
Launch

-13 '*_'1 Wizard

Display a Wizard
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Spinner

The spinner classis a component of the Graphical Toolbox. It has two small direction buttons that let the user scroll alist of
predetermined values and select one. In some instances, the user may enter anew legal value.

There are several specific spinner classes that you can use:
» Calendar spinner
» Date spinner
» Time spinner

o Numeric spinner

Properties

|Pr operty

|De£cription

Data Type

|Flags* |Defau|t Value

Valid Value

background

The background
color of this
component.

java.awt.Color

R,W,B

java.awt.Color.white

any instance of Color

foreground

The foreground
color of this
component.

java.awt.Color

R,W,B

java.awt.Color.black

any instance of Color

font

The font of this
component.

java.awt.Font

R,W,B

new java.awt.Font("dialog",
javaawt.Font.PLAIN, 12)

any instance of Font

opague

Marks whether
this component
is opaque.

boolean

R,W,B

True

True - opaque
False - not opague

columns

The columns of
theinput field,
which isused to
vaidate the
layout. Note:
columnsisa
property
derived from
Swing
JTextField. The
function of
columnsin
Spinner is
similar to its
function in
Swing
JTextField.

nt

R,W,B

20

columns>0

enabled

Marks whether
this component
is enabled.

boolean

R,W,B

True

True - enabled False -
disabled

editable

Marks whether
this component
iseditable.

boolean

R,W,B

True

True - editable False - not
editable

incrButtonArrowColor

The color of the
increment
arrow button.

java.awt.Color

R,W,B

java.awt.Color.black

Any instance of Color

decrButtonArrowColor

The color of the
decrement
arrow button.

java.awt.Color
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Spinner

orientation The orientation |int R,W,B |0 0- SPIN_VERTICAL

of the arrow (display name: VERTICAL)
button.
1- SPIN_HORIZONTAL
(display name:
HORIZONTAL)

wrap Marks whether [boolean R, W, B |True True - thewrap action is
the wrap action alowed

isalowed. If False - thewrap action is
wrap istrue, the forbidden

wrap action is
alowed. Inthis
case, assume
Spinner'svalue
isset tothe
maximum. If
Spinner is
scrolled up, the
value will
changetoits
minimum.
Assuming
Spinner's value
isset to the
minimum, if
Spinner is
scrolled down,
the value will
changetoits
maximum.

If wrap isfase,
the wrap action
isforbidden. If
Spinner's value
is set to the
maximum, it
cannot be
scrolled up. If
Spinner's Value
is set to the
minimum, it
cannot be
scrolled down.

|* R = read, W = write, B = bound, E = expert

Events

The spinner bean suite fires the following events:
« ChangeEvent
o The change event notifiesits registered listeners when the value of Spinner changes.
Listener method: stateChanged
increased(javax.swing.event. ChangeEvent)

decreased(javax.swing.event.ChangeEvent)

o SpinnerErrorEvent

o The SpinnerErrorEvent is used to notify you that someinternal error has occurred. From the error code and error
message, you can identify the error.

Listener method:
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Spinner

internal Error(com.ibm.spinner.SpinnerErrorEvent)

« PropertyChangeEvent
o The PropertyChangeEvent is fired whenever the new spinner is different from the old one.
Listener method:
propertyChange(java.beans.Property ChangeEvent)

Methods

The spinner bean suite implements the foll owing methods inherited from the class com.ibm.spinner.SpinnerGUI:
« public void scrollUp(): Increments the spinner's value

« public void scrollDown(): Decrements the spinner's value

Vertical Button Screen
The vertical button orientation spinner bean is shown below at its default orientation.

Horizontal Button Screen
The vertical button orientation spinner bean shown below is an example of after you set the "orientation” property to
"HORIZONTAL".

Thevaluethat is currently selected is displayed in an input field. Y ou can set the current value either by clicking on the arrow
buttons or by typing a string into the input field.
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Calendar spinner

Calendar spinner

The calendar spinner displays and spins the date and time. The date and time values can be changed by clicking on different sub
fields and spinning on them. Alternatively, you can type in a date string to set the current value.

Properties
|Property |Description Data Type Flagst |Default Value Valid Value
Marks whether the
changes of different
field values of the date
are associated. For
exampleif True - different field values are
. wrapAssociated is true associated
wrapAssociated and the current valueis boolean RW.B [[True False - different field values are not
"1998,12", the year associated
will change from 1998
to 1999 when the value
of themonth is
incremented.
Represents atime zone
. offset. It is also makes . The system's|ocal — .
timeZone changes for daylight String R,W,B time zone. valid time zone string
savingstime.
. R, W, B, |The system's .
year The year int E current year, valid year
The month
Note: the property
value of monthisfrom
0to 11, but it displays |. R, W, B, |The system's -
month 1to 12 asitsvaluein | E current month. integer from 1 to 12
the Ul. Thisisto keep
it consistent with the
JDK *and SDK 4%,
. R, W, B, |The system's .
day The day. int E current day. valid day
. R, W, B, |The system's ,
hour The hour int E current hour. valid hour
. . . R, W, B, |The system's . .
minute The minute int E current minute. valid minute
. R, W, B, |The system's ,
second The second int E current second. valid second
FULL - "EEEEMMMM d,yyyy
. h:mm:ss'o'clock' az"
The user-defined " R—
formatString ]E)attern stri ng:;or - |string RW B 'r"dd—M MM-yy IZ‘,,ONG -"MMMM d,yyyy hmm:ssa
ormatting and parsing T ‘mm:ss a' e N e
date and time. EI\‘{I'EDIUM dd-MMM-yy h:mm:ss
SHORT - "M/dlyy h.mm &'
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Calendar spinner

formattingStyle

The ID of the format
string.

Note:This property is
the same as the
formatString property.
However, to keep
compatible with #*a
legacy API % it cannot
be eliminated.
Therefore, itisa
hidden property and
can only be
manipulated by the
set/get methods.

int

0-FULL
1-LONG
2- MEDIUM
3-SHORT

caretPos

The caret position
representing the
current field to be
changed. It can be one
of YEAR, MONTH,
DATE, HOUR,
MINUTE, and
SECOND.

Note:The "caretPos"
property of
CalendarSpinner is not
similar to the caret
position defined in the
TextField. Therefore,
when you manipulate
CalendarSpinner, the
caret position
displayed in the input
field may not be
consistent with the
value of the caret
position displayed in
the property sheet.

int

R,W,B

0-YEAR
1-MONTH
2-DATE
3-HOUR
4 - MINUTE
5-SECOND

datePartValue

The date value in long.

long

R! Wl B!
E

The current system
date.

minimum<datePartV alue <maximum

timePartVaue

Thetimevauein long.

long

R, W, B,
E

The current system
time.

minimum<timePartVaue
<maximum

calendar

The caendar value

java.util.Calendar

R,W,B

The current system
calendar.

any instance of Calendar

vaue

The calendar valuein
long.

long

R, W, B,
E

The current system
calendar in long.

minimum<value<maximum

maximum

The maximum value.

java.util.Calendar

R,W,B

12/31/2050
11:59:59 PM

maxi mum=>minimum

minimum

The minimum value.

java.util.Calendar

R,W,B

01/01/1950
12:00:00 AM

any instance of Calendar

dateString

The date and time
shown in the entry
field.

String

R, W, B,
E

The current system
date.

the instance of date string

date

The current date and
time.

java.util.Date

R, W, B,
H

The current system
date and time.

any instance of Date

* R =read, W = write, B = bound,E =expert, H = hidden
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Calendar spinner

Events

The CaendarSpinner fires the DateChangedEvent. The listener method for this event is
dateChanged(com.ibm.spinner.DateChangedEvent)

User interface

This section shows what the CalendarSpinner bean |ooks like and how to use it at runtime.

The currently selected value is displayed in an input field. The following picture shows what this may look like:

14-Dec-95 5:34:01 P'M =

Y ou can change the date or time value by clicking on different sub fields within the input field and using the arrow buttons to spin
them. Or you can set the values by typing a date or time string into the input field. If the input isinvalid, the CalendarSpinner
restores the previous value after you press the "Enter" or "Tab" key or when you change the focus to another component.

SHORT Style Screen

The SHORT Style CaendarSpinner Bean is shown below. This bean appears when you set the "formatString” property to
"SHORT".

day hour PM_AM
+ + i
12022098 9:29 Al -

i
month year minute

The short style includes six sub fields:
« Month
« Day
e Year
o Hour
o Minute
« AM/PM

Thefirst five sub fields show digital values and can be changed by either by scrolling or by inputting adigital value. The AM/PM
subfield can only be changed by scrolling.

MEDIUM Style Screen

The MEDIUM Style CalendarSpinner Bean is shown below. This bean appears when you set the "formatString" property to
"MEDIUM".

mﬂ+nth h-?ur 5--I--E':“:“-“:l .......

22-Dec-98 9:29:12 Al =

T ¥
day ¥eall mjnute "'IM—PM
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Calendar spinner

The medium style includes seven sub fields:
« Day
« Month
e Year
« Hour
« Minute
« Second
« AM/PM

The"day", "year", "hour", "minute", and "second" values can be changed either by scrolling or by inputting a digital value. The
"month" and "PM_AM" values can only be changed by scrolling.

LONG Style Screen

The LONG Style Calendar Spinner Bean is shown below. This bean appears when you set the "formatString” property to "LONG".

d hour second i
E}F I i tjme Zone

December 22, 1998 9:29:12 A GMT -

I

month year milIute AM_PM

Thelong style includes eight sub fields.

« Month

« Day

o Year

« Hour

o Minute

« Second

« AM/PM

« Timezone

The"day", "year", "hour", "minute", and "second" values can be changed either by scrolling or by inputting a digital value. The
"month", "PM_AM", and "time zone" values can be changed only by scrolling.

FULL Style Screen

The FULL Style CalendarSpinner Bean is shown below. This bean appears when you set the "formatString" property to "FULL".

month year  minute AM PM
1 + + *

Tuesday, December 22, 1998 10:35:42 o'clock AWM GMT

;

day of week day hour

.t
SET[:DI'I[I time zone

The full styleincludes nine sub fields.
« Day of the week
« Month
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« Day

o Year

« Hour

« Minute

« Second

« AM/PM

« Timezone

The"day", "year", "hour", "minute", and "second" values can be changed either by scrolling or by inputting a digital value. The
"day of week", "month”, "PM_AM" and "time zone" values can only be changed by scrolling.
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Date spinner

The date spinner displays and spinsthe date. Y ou can change the date value by clicking on different sub fields and spinning on

them. Y ou can also type in adate string to set the current value.

Properties
|Property |Description Data Type Flags* Default Value [Valid Value
Marks whether the
changes of different
field values are
associated. For example True - field values are
if wrapAssociated is associated
wrapAssociated t/r;i gr:gtrlg gcgrlrgptthe boolean R,W,B [True Fal se- field values are not
year will change from associated
1998 to 1999 when the
value of the month is
incremented.
year The year. int E W, B, Twhge(xr)rg;tr valid year
The month.
Note: the property value
of monthisfrom0to
11, but it displays1to |. R, W, B, |Thecurrent .
month 12 asitsvauein the UI. Int E system month. integer from 110 12
Thisisto keep it
consistent with
WebRunner and JIDK
. R, W, B, |Thecurrent .
day The day int E system day. valid days
The user-defined FULL - "EEEE,MMMM
: " dyyyy"
formatString ng:ﬁr;tﬁr”;%gorarg ng |String R,W,B d‘.? - MMM - LONG - "MMMM d,yyyy"
the date 9 and parsing Yy MEDIUM - "dd-MMM-yy"
i SHORT - "M/d/yy"
The ID of format string.
Note:This property is
the same as the
formatString property.
However, to keep 0-FULL
. compatible with . R, W, B, 1-LONG
formatingStyle |\venrunner AP it ™ H 2 2 - MEDIUM
cannot be eliminated. 3-SHORT
Therefore, it isahidden
property and can only
be manipulated by the
set/get methods.

file:///D|/rzahh_pdf/datespin.htm (1 of 2) [1/8/2001 12:38:17 PM]



file:///D|/rzahh_pdf/javadoc/com/ibm/spinner/DateSpinner.html

Date spinner

caretPos

The caret position
which represents the
current field to be
changed. It can be one
of YEAR, MONTH, or
DATE.

Note:The "caretPos"
property of DateSpinner
not similar to the caret
position defined in the
TextField. Therefore,
when you manipulate
DateSpinner, the caret
position displayed in the
input field may not be
consistent with the
value of the caret
position displayed in the
property sheet.

nt

R,W,B

0-YEAR
1-MONTH
2-DATE

vaue

The cdendar value in
long.

long

R, W, B,
E

The current
system calendar
inlong.

mi nimum<val ue <maximum

calendar
(display name:Date)

The calendar valuein
caendar.

java.util.Calendar

R, W, B

The current
system calendar.

any instance of Calendar

maximum

|The maximum value.

|java_uti |.Calendar

|R, W, B

| 12/31/2050

|maximum>mini mum

minimum

|The minimum value.

|javauti |.Calendar

|R, W, B

|O]JO]J1950

|any instance of Calendar

dateString

The date shown in the

entry field.

String

R, W, B,

E

The current

system date.

any instance of valid date string

* R =read, W = write, B=bound, E =expert, H = hidden

Events

The date spinner fires the DateChangedEvent. The listener method for thisevent is
dateChanged(com.ibm.spinner.DateChangedEvent)

User interface

The currently selected value is displayed in an input field. The following picture shows what this may look like:

14-Dec-98

Y ou can change the date value by clicking on different sub fields within the input field and using the arrow buttons to spin them.
Y ou can a'so set the values by typing a date string into the input field. If the input isinvalid, the DateSpinner restores the previous
value after you pressthe "Enter" or "Tab" key or when you change the focus to another component.
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Time spinner

Time spinner

The time spinner displays and spins the time. Y ou can change the time value by clicking on different subfields and spinning on

them. Y ou can also type in atime string to set the current value.

Properties
|Property |Descripti0n Data Type Flags* Default Value |Valid Value

Marks whether the Tasr@fci- aEtjg‘;erent field values are
wrapA ssociated gggrs(:nogifﬁegvalues boolean R,W,B [True False - different field values are

: not associated

Represents atime

zone offset. It isalso .
timeZone makes changesfor  [String R,W,B tsiynit:;:)rs](laocal valid time zone string

daylight savings

time.

. R, W, B, |Thecurrent :
hour The hour int E system hour. valid hour
RW B The current
minute The minute int E’ ' |system valid minute
minute.
RW B The current
second The second int E, ' |system valid second
second.
The user-defined FULL - " h:mm:ss'o'clock’ a z"
: pattern string for . v oo |LONG - "himm:ssaz"

formatString formatting and String R,W,B h:mm:ssa MEDIUM - "h:mm:-ss a"

parsing time. SHORT - "h:mm &'

The ID of format

string.

Note:This property

isthe same asthe

formatString

property. However, )

to keep compatible RW B 2 EgLNLG
formattingStyle with Webrunner int T |12

. H 2 - MEDIUM

AP, it cannot be 3- SHORT

eliminated.

Therefore, itisa

hidden property and

can only be

manipulated by the

set/get methods.
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Time spinner

The caret position
which represents the
current field to be
changed. It can be
one of: HOUR,
MINUTE, and
SECOND.
Note:The "caretPos"
property of
TimeSpinner is not
similar to the caret 3-HOUR
caretPos position defined in  [int R,wW,B |3 4- MINUTE
the TextField. 5- SECOND
Therefore, when you
manipul ate
TimeSpinner, the
caret position
displayed in the
input field may not
be consistent with
the value of the caret
position displayed in

the property sheet.
The current
The calendar value R, W, B, [system - .
value in long. long E calendar in minimum<value< maximum
long.
The current
calendar The calendar value | . :
(display name:Time) in calendar. javautil.Calendar [R, W, B iyalsttene'gar any instance of Calendar
|maximum |The maximum value. |java_utiI.CaJ endar |R, W, B |11:59:59 PM |maximum>mi nimum
|mi nimum |The minimum value. java.util.Calendar |R, W, B |00:00:00 AM |any instance of Calendar
. Thetime shownin . R, W, B, |Thecurrent . _— .
dateString the entry field. String ’E ’system time. ’any instance of valid time string

* R=read, W = write, B
= bound, E = expert, H =
hidden

Events

The time spinner fires the DateChangedEvent. The listener method for thisevent is
dateChanged(com.ibm.spinner.DateChangedEvent)

User interface

The currently selected value is displayed in an input field. The following picture shows what this may look like:

6:11:04 Ph =

Y ou can change the time value by clicking on different subfields within the input field and using the arrow buttons to spin them.
Y ou can a'so set the values by typing atime string into the input field. If the input isinvalid, the TimeSpinner restores the previous
value after you pressthe "Enter" or "Tab" key or when you change the focus to another component.
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Numeric spinner

Numeric spinner

The numeric spinner scrolls through alist of integers within a bounded range. The current selected value is displayed in atext field. You
can aso enter an integer value as the current value.

Properties

|Property |Description [Data Type |Flags* |Default Value Valid Value
H:)%gaﬁ;ed anew instance of
. . . R, W, |com.sun.java.swing. any instance of

model wl}rk:]iri c com.sun java.swing.BoundedRangeM odel B,E |DefaultBoundedRangeModel (BoundedRangeM odel
Spinner. (0,0,0,100)
The step
value by

. whichthe |. R, W, .

increment valueis int B 1 increment>0
changed
every time.

value The current int R, W, 0 maxi mum>=value>=minimum
value. B
The

_ . . R, W, - _ ;

minimum |minimum  |int B 0 minimum<=maximum
value.
The R W

maximum |maximum  |int B' ' 1100 maxi mum>=minimum
value.

* R =read, W = write, B = bound, E = expert

User interface

The currently selected value is displayed in an input field. The following picture shows what this may look like:

I~

Y ou can change the numeric value by clicking on different subfields within the input field and using the arrow buttons to spin them. You
can aso set the values by typing a number into the input field. If the input isinvalid, the NumericSpinner restores the previous value after
you press the "Enter" or "Tab" key or when you change the focus to another component.
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Using the Graphical Toolbox in a browser

Y ou can use the Graphical Toolbox to build panels for Java applets that run in aweb browser. This section describes how to convert the simple panel from the Graphical Toolbox Example to run in a browser. The

minimum browser levels supported are Netscape 4.05 and Internet Explorer 4.0. In order to avoid having to deal with the idiosyncrasies of individual browsers, we recommend that your applets run using Sun's Java
Plug-in. Otherwise, you will need to construct signed JAR files for Netscape, and separate signed CAB files for Internet Explorer.

Constructing the applet

The code to display apanel in an applet is nearly identical to the code used in the Java application example, but first, the code must be repackaged in thei ni t method of a JApplet subclass. Also, we must add some
code to ensure that the applet panel is sized to the dimensions specified in the panel's PDML definition. Hereis the source code for our example applet, SampleApplet.java.

i mport comibm as400. ui.framework.java.*;

i mport javax.sw ng.*;
import java.aw.*;
i nport java.applet.*;
inport java.util.*;

public class Sanpl eAppl et extends JAppl et

{
/1 The following are needed to nmaintain the panel's size
private Panel Manager m_pn
private Di nension m _panel Si ze;

/1 Define an exception to throw in case sonething goes wong
cl ass Sanpl eAppl et Excepti on extends Runti neException {}

public void init()
{

Systemout.printin("Ininit!");

/'l Trace appl et paranmeters
System out. println("Sanpl eAppl et code base=" + get CodeBase());
System out . println("Sanpl eAppl et docunent base=" + get Docunent Base());

/1 Do a check to nake sure we're running a Java virtual nachine that's conpatible with Swing 1.1
if (SystemgetProperty("java.version").conpareTo("1.1.5") < 0)
throw new |11 egal St at eExcepti on(" Sanpl eAppl et cannot run on Java VMversion " +
System get Property("java.version") + " - requires 1.1.5 or higher");

/1 Instantiate the bean object that supplies data to the panel
Sanpl eBean bean = new Sanpl eBean();

/1 Initialize the object
bean. | oad();

/1 Set up to pass the bean to the panel manager
Dat aBean[] beans = { bean };

/1 Update the status bar
showSt at us( " Loadi ng the panel definition...");

/] Create the panel manager. Paraneters:

/1 1. PDM. file as a resource nane
/1 2. Nanme of panel to display
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/1 3. List of data objects that supply panel data
/1l 4. The content pane of the applet

try { mpm = new Panel Manager ("MW/CGU ", "PANEL_1", beans, getContentPane()); }
catch (D spl ayManager Exception e)

/1 Something didn't work, so display a nessage and exit
e. di spl ayUser Message(nul ) ;
t hrow new Sanpl eAppl et Exception();

}

/1 ldentify the directory where the online help resides
m pm set Hel pPat h("http:// MyDomai n/ MyDi rectory/");

/1 Display the panel
m pm set Vi si bl e(true);

}
public void start()
{
Systemout.printIn("In start!");
/1 Size the panel to its predefined size
m panel Si ze = m pm get PreferredSi ze();
if (mpanel Size !'= null)
Systemout.printin("Resizing to " + mpanel Size);
resi ze(m panel Si ze) ;
}
el se
Systemerr.println("Error: getPreferredSi ze returned null");
}
public void stop()
{
Systemout.printIn("In stop!");
}
public void destroy()
{
Systemout.println("In destroy!");
}
public void paint(Gaphics g)
{
/1l Call the parent first
super. pai nt (g);
/'l Preserve the panel's predefined size on a repaint
if (mpanel Size !'= null)
resi ze(m panel Si ze) ;
}

}

The applet's content pane is passed to the Graphical Toolbox as the container to be laid out. In the start method, we size the applet pane to its correct size, and we override the paint method in order to preserve the
panel's size when the browser window is resized.

When running the Graphical Toolbox in abrowser, the HTML files for your panel's online help cannot be accessed from a JAR file. They must reside as separate files in the directory where your applet resides. The call
to Panel Manager . set Hel pPat h identifies this directory to the Graphical Toolbox, so that your help files can be located.
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HTML tags

Because we recommend the use of Sun's Java Plug-in to provide the correct level of the Java runtime environment, the HTML for identifying a Graphical Toolbox applet is not as straightforward as we would like.
Fortunately, the same HTML template may be reused, with only slight changes, for other applets. The markup is designed to be interpreted in both Netscape Navigator and Internet Explorer, and it generates a prompt for

downloading the Java Plug-in from Sun's web site if it's not already installed on the user's machine. For detailed information on the workings of the Java Plug-in see the Java Plug-in HTML Specification.

Hereisour HTML for the sample applet, in the file MyGUI .html:

<htm >

<head>
<title>G aphi cal Tool box Denpo</title>
</ head>

<body>
<h1>G aphi cal Tool box Denp Using Java(tm) Plug-in</hl>
<p>

<!-- BEGA N JAVA(TM PLUG | N APPLET TAGS -->

<I-- The following tags use a special syntax which allows both Netscape and Internet Explorer to |oad -->
<l-- the Java Plug-in and run the applet in the Plug-in's JRE. Do not nodify this syntax. -->
<l-- For nore information see http://java.sun.com products/jfc/tsc/sw ngdoc-current/java_plug_in.htm. -->

<OBJECT cl assi d="cl si d: 8AD9C840- 044E- 11D1- B3E9- 00805F499D93"
wi dt h="400"
hei ght =" 200"
align="left"
codebase="http://java. sun. com products/plugin/1.1. 3/jinstall-113-w n32. cab#Versi on=1,1, 3,0">
<PARAM nane="code" val ue="Sanpl eAppl et " >
<PARAM nane="codebase" val ue="http://w3.rchland.ibm conf ~dpetty/appl ets/">
<PARAM nane="ar chi ve" value="MyGU .jar,jui400.jar,util400.jar, x4j400.jar">

<PARAM nane="t ype" val ue="appl i cati on/ x-j ava- appl et ; versi on=1. 1" >
<COMVENT>
<EMBED t ype="application/ x-j ava-appl et; versi on=1. 1"

wi dt h="400"

hei ght =200"

align="left"
code="Sanpl eAppl et "
codebase="http://w3.rchl and.i bm conl ~dpet ty/ appl ets/"
archive="MyGUl . j ar,j ui 400.jar, util 400.jar, x4j 400.j ar"
pl ugi nspage="http://java. sun. com products/plugin/1.1.3/plugin-install.htm">
<NOEMBED>
</ COMVENT>
No support for JDK 1.1 applets found!
</ NOEMBED>
</ EMBED>
</ OBJECT>

<!'-- END JAVA(TM PLUG IN APPLET TAGS -->
<p>

</ body>
</htm >
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It isimportant that the version information be set for 1.1.3.

Note: Inthis example, we have chosen to store the XML parser JAR file, x4j400.jar, on the web server. Thisisrequired only when you include your PDML file as part of your applet'sinstallation. For performance
reasons, you would normally serialize your panel definitions so that the Graphical Toolbox does not have to interpret the PDML at runtime. This greatly improves the performance of your user interface by creating
compact binary representations of your panels. For more information see the description of files generated by the tools.

Installing and running the applet

Install the applet on your favorite web server by performing the following steps:

Compile SampleApplet.java.

Create a JAR file named MyGUI jar to contain the applet binaries. These include the class files produced when you compiled SampleApplet.java and SampleBean.java, the PDML file MyGUI.pdml, and the
resource bundle MyGUI .properties.

Copy your new JAR fileto adirectory of your choice on your web server. Copy the HTML files containing your online help into the server directory.
Copy the Graphical Toolbox JAR filesinto the server directory.
Finally, copy the HTML file MyGUI .html containing the imbedded applet into the server directory.

Tip: When testing your applets, ensure that you have removed the Graphical Toolbox jars from the CLASSPATH environment variable on your workstation. Otherwise, you will see error messages saying that the
resources for your applet cannot be located on the server.

Now you are ready to run the applet. Point your web browser to MyGUI .html on the server. If you do not aready have the Java Plug-in installed, you will be asked if you want to install it. Once the Plug-in isinstalled
and the applet is started, your browser display should look similar to the following:

Running the sample applet in a browser
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< Graphical Toolbox Demo - Microsoft Internet Explorer
JEiIe Edit “iew Go Favontes Help |

B &

Fullscreen Frint

e -2 - O w a5 9 %

Back e otop Fefresh Home oearch  Faworites  History  Channels

| Address €] http:/ My DormainMyDirectory My GULhtrml ||| Links
]

Graphical Toolbox Demo Using Java(tm) Plug-in

Enter some data:

Close

a

|@ Applet started. ’_|_|_|ﬁ Internet zaone
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Explanation of the Toolbox Widgets

Below is the Java GUI Editor's toolbox and an explanation of what each tool icon does when selected:

B Panel [CUSTOMER_PROFILE: MyPanels.File3]

~ v [H [ | 3
Hoem Do 2 O0FE WS IR %
MNAME: |
----- {3 binHELF i_'—E
..... ah| tarAME ADDRESE:
N ||
' PHOME: |
------ Az bINAME I
...... Az IbIADDRES ]34 | Cancel | Help I'?'l
------ Az IDIPHONE = _I;I
4 Y Y K | >
|+ 135,38 Y 220x%20

E Click Pointer to move and resize a component on a panel.
Aa Click Label to insert a static label on a panel.

3]:" Click Text to insert atext box on a panel.

=) Click Button to insert a button on a panel.

Click Combo Box to insert adrop down list box on a panel.
Click List Box to insert alist box on apanel.

O Click Radio Button to insert aradio button on a panel.
F Click Checkbox to insert a check box on a panel.

WE Click Spinner to insert a spinner on apanel.

Click Image to insert an image on a panel.

IE] Click Menu Bar to insert amenu bar on apandl.

m Click Group Box to insert alabeled group box on a panel.
TI= Click Treeto insert an hierarchical tree on a panel.

Click Tableto insert atable on apanel.

0= Click Slider to insert an adjustable slider on a panel.
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Em Click Progress Bar to insert a progress bar on a panel.

% Click Deck Paneto insert adeck pane on apanel. A deck pane contains a stack of panels. The user can select any of the panels, but only the
selected panel isfully visible.

E Click Split Paneto insert a split pane on apanel. A split paneis one pane divided into two horizontal or vertical panes.

= Click Tabbed Pane to insert a tabbed pane on a panel. A tabbed pane contains a collection of panels with tabs at the top. The user clicks atab
to display the contents of a panel. Thetitle of the panel is used as the text for atab.

@ Click Custom to insert a custom-defined user interface component on a panel.

B8 (jick Toolbar to insert atoolbar on a panel.

----- Click Toggle Grid to enable agrid on a panel.
Click Align Top to aign multiple components on a panel with the top edge of a specific, or primary, component.
LB Click Align Bottom to align multiple components on a panel with the bottom edge of a specific, or primary, component.
m Click Equalize Height to equalize the height of multiple components with the height of a specific, or primary, component.
[':'ﬂ Click Center Vertically to center a selected component vertically relative to the panel.
H Click Toggle Margins to view the margins of the panel.
D+ . . . . . ey .
2+ Click Align Left to align multiple components on a panel with the left edge of a specific, or primary, component.
+E'| : - : : . o .
—+al Click Align Right to align multiple components on a panel with the left edge of a specific, or primary, component.
B Click Equalize Width to equalize the width of multiple components with the width of a specific, or primary, component.
@ Click Center Horizontally to center a selected component horizontally relative to the panel.
-33 Click Cut to cut panel components.
Click Copy button to copy panel components.
EI Click Paste to paste panel components between different panels or files.
E—r:' Click Undo to undo the last action.
Q Click Redo to redo the last action.
n Click Tab Order to control the selection order of each panel component when the user presses TAB to navigate through the panel.

'E Click Preview to display a preview of what a panel will look like.

E? Click Help to get more specific information on the Graphica Toolbox.
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Graphical user interface classes

IBM Toolbox for Java provides a set of graphical user interface (GUI) classesin the vaccess package. These classes use the access
classes to retrieve data and to present the data to the user.

Java programs that use the IBM Toolbox for Java GUI (graphical user interface) classes need Swing 1.1. You get Swing 1.1 either

by running Java 2 or by downloading Swing 1.1 from Sun Microsystems, Inc.‘@. In the past, IBM Toolbox for Java has required
Swing 1.0.3, and V4R5 is the first release that Swing 1.1 is supported. To move to Swing 1.1, some programming changes were

made; therefore, you may have to make some programming changes as well.See the Sun Microsystems, Inc. JFC '@page for
more information about Swing.

For more information about the relationships between the IBM Toolbox for Java GUI classes, the Access classes, and Java Swing,
see the Graphical user interface classes diagram.

Use the AS400 panes classes to display iSeries data.

APIs are available to access the following i Series resources and their tools:
o Command call

« Dataqueues

« Error events*

« Integrated file system
« JavaApplicationCall
« JDBC

. Jobs*

 Messages*

o Permission

« Print* including the spooled file viewer
o Program call
« Record-level access

« £Resource lists%

o System status
o System values
o Usersand Groups

Note: AS400 panes are used with other vaccess classes (see items marked above with an asterisk) to present and allow
mani pulation of iSeries resources.

When programming with the IBM Toolbox for Java graphical user interface components, use the Error events classes to report and
handle error events to the user.

See Access classes for more information about accessing i Series data.
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Graphical user interface classes

IBM Toolbox for Java provides graphical user interface (GUI) classes to retrieve and display, and in some cases manipulate,
AS/400 data. These classes use the Java Swing 1.1 framework. The following diagram shows the relationship between these
classes.

Graphical user interface classes

Clients Running JVM 11

Application

Graphical User Interface Classes Java Swing 1.0

Integratad
Fila
Swetam

Dats
Oueues

Cormmand
Call

Users &
Groups

Fecord
Lewvel i

Access Classes
Sockets/TCP

AS/400
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AS/400 Panes

AS/400 panes are graphical user interface components that present and allow manipulation of one or more AS/400 resource. The behavior of each AS/400
resource varies depending on the type of resource.

All panes extend the Java Component class. As aresult, they can be added to any AWT Frame, Window, or Container.

The following AS/400 panes are available:
» ASA00ListPane presents alist of AS/400 resources and allows selection of one or more resources.

o ASA00DetailsPane presents a list of AS/400 resources in atable where each row displays various details about a single resource. The table allows
selection of one or more resources.

o ASA00TreePane presents atree hierarchy of AS/400 resources and allows selection of one or more resources.

o ASA00EXplorerPane combines an AS400TreePane and AS400DetailsPane so that the resource selected in the tree is presented in the details.

AS/400 resources

AS/400 resources are represented in the graphical user interface with an icon and text. AS/400 resources are defined with hierarchical relationships where a
resource might have a parent and zero or more children. These are predefined relationships and are used to specify what resources are displayed in an AS/400
pane. For example, VJobList isthe parent to zero or more V Jobs, and this hierarchical relationship is represented graphically in an AS/400 pane.

The IBM Toolbox for Java provides access to the following A S/400 resources.
« VIFSDirectory represents a directory in the integrated file system.
« VJob represents ajob.
o VJobList representsalist of jobs.
« VMessagel ist represents alist of messages returned from a CommandCall or ProgramCall.
« VMessageQueue represents a message queue.
« VPrintersrepresentsalist of printers.
« VPrinter represents aprinter.
« VPrinterOutput represents alist of spooled files.

o VUserList representsalist of users.

All resources are implementations of the VNode interface.

Setting the root

To specify which AS/400 resources are presented in an AS/400 pane, set the root using the constructor or setRoot() method. The root defines the top level
object and is used differently based on the pane:

o ASAQOListPane presents all of theroot's children initslist.
o ASA00DetailsPane presents all of the root's children inits table.
o ASA00TreePane uses the root as the root of its tree.

o ASA00ExplorerPane uses the root as the root of its tree.

Any combination of panes and rootsis possible.

The following example creates an AS400DetailsPane to present the list of users defined on the system:

/1 Create the AS/ 400 resource
Il representing a list of users.
/1 Assume that "systeni is an AS400
/] object created and initialized
/'l el sewhere.

VUser Li st userlList = new VUserList (system;

/1l Create the AS400Det ai | sPane obj ect
/1 and set its root to be the user
Il list.
AS400Det ai | sPane det ai | sPane = new AS400Det ai | sPane ();
det ai | sPane. set Root (userlList);

/1 Add the details pane to a frane.
/1 Assunme that "frame" is a JFrane
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/'l created el sewhere.
frane. get Cont ent Pane ().add (detail sPane);

Loading the contents

When AS/400 pane objects and A S/400 resource objects are created, they are initialized to a default state. The relevant information that makes up the
contents of the paneis not loaded at creation time.

To load the contents, the application must explicitly call the load() method. In most cases, this initiates communication to the AS/400 system to gather the
relevant information. Because it can sometimes take a while to gather this information, the application can control exactly when it happens. For example, you
can:

« Load the contents before adding the pane to aframe. The frame does not appear until all information is loaded.
« Load the contents after adding the pane to a frame and displaying that frame. The frame appears, but it does not contain much information. A "wait
cursor" appears and the information isfilled in asit isloaded.

The following example loads the contents of a details pane before adding it to a frame:

/1l Load the contents of the details
/] pane. Assume that the detail sPane
/! was created and initialized

/'l el sewhere.

/1l Add the details pane to a frane.
/1 Assume that "frane" is a JFrane
/'l created el sewhere.

frane. get Cont ent Pane ().add (detail sPane);

Actions and properties panes

At run time, the user can select a pop-up menu on any AS/400 resource. The pop-up menu presents alist of relevant actions that are available for the
resource. When the user selects an action from the pop-up menu, that action is performed. Each resource has different actions defined.

In some cases, the pop-up menu also presents an item that allows the user to view a properties pane. A properties pane shows various details about the
resource and may allow the user to change those details.

The application can control whether actions and properties panes are available by using the setAllowActions() method on the pane.

Models

The AS/400 panes are implemented using the model-view-controller paradigm, in which the data and the user interface are separated into different classes.
The AS/400 panes integrate IBM Toolbox for Java models with Java graphical user interface components. The models manage A S/400 resources and the
graphical user interface components display them graphically and handle user interaction.

The AS/400 panes provide enough functionality for most requirements. However, if an application needs more control of the JFC component, then the
application can access an AS/400 model directly and provide customized integration with a different graphical user interface component.

The following models are available:
o ASAQOListModel implements the JFC ListModel interface as alist of AS/400 resources. This can be used with a JFC JList object.

o ASA00DetailsModel implements the JFC TableModel interface as a table of AS/400 resources where each row contains various details about a
single resource. This can be used with a JFC JTable object.

o ASA00TreeModel implements the JFC TreeModel interface as a tree hierarchy of AS/400 resources. This can be used with a JFC JTree object.

Examples

o Present alist of users on the system using an AS400L istPane with aVVUserList object.

The following image shows the finished product:
Using AS400L istPane with a VUser List object
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« Present the list of messages generated by a command call using an AS400DetailsPane with aVMessagelL ist object.

The following image shows the finished product:
Using AS400DetailsPane with a VM essagel ist object
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« Present an integrated file system directory hierarchy using an AS400TreePane with a VIFSDirectory object.

The following image shows the finished product:
Using AS400TreePane with a VIFSDirectory object
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« Present print resources using an A SA400ExplorerPane with a V Printers object.

The following image shows the finished product:
Using AS400Explorer Pane with a VPrinters object
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Command Call

The command call graphical user interface components allow a Java program to present a button or menu item that calls a
non-interactive AS/400 command.

A CommandCallButton object represents a button that calls an AS/400 command when pressed. The CommandCallButton class
extends the Java Foundation Classes (JFC) JButton class so that all buttons have a consistent appearance and behavior.

Similarly, a CommandCallM enultem object represents a menu item that calls an AS/400 command when selected. The

CommandCallMenultem class extends the JFC IMenultem class so that all menu items also have a consistent appearance and
behavior.

To use acommand call graphical user interface component, set both the system and command properties. These properties can be
set using a constructor or through the setSystem() and setCommand() methods.

The following example creates a CommandCallButton. At run time, when the button is pressed, it creates alibrary called "FRED":

/1l Create the ConmandCal | Button
/1 object. Assume that "systeni is
/1 an AS400 object created and
/1 initialized el sewhere. The button
/1 text says "Press Me", and there is
/1 no icon.
ConmandCal | Button button = new ConmandCal | Button ("Press Me", null, system;

/] Set the command that the button will run.
butt on. set Command (" CRTLIB FRED");

// Add the button to a frame. Assune
// that "frane" is a JFrame created
/1l el sewhere.

frane. get Cont ent Pane ().add (button);

When an AS/400 command runs, it may return zero or more AS/400 messages. To detect when the AS/400 command runs, add an
ActionCompletedL istener to the button or menu item using the addA ctionCompletedListener() method. When the command runs,

it fires an ActionCompletedEvent to all such listeners. A listener can use the getM essagel.ist() method to retrieve any AS/400
messages that the command generated.

This example adds an ActionCompl etedListener that processes al AS/400 messages that the command generated:

/1 Add an ActionConpl et edLi st ener that
[l is inplenented using an anonynous
/] inner class. This is a convenient
/1 way to specify sinmple event
/1 listeners.
but t on. addAct i onConpl et edLi st ener (new Acti onConpl et edLi stener ()

public void acti onConpl eted (Acti onConpl et edEvent event)
{

/] Cast the source of the event to a
/1 CommandCal | Butt on.
ConmandCal | Butt on sourceButton = (ConmandCal | Button) event. get Source ();

/1l Get the list of AS/ 400 nessages
/1 that the command gener at ed.
AS400Message[] messageli st = sourceButton. get MessagelLi st ();

/1 ... Process the nessage |ist.

1)
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Examples

This example shows how to use a CommandCallMenultem in an application.

The image below shows the CommandCall graphical user interface component:
CommandCall GUI component

+ Command call menu item example =] E3

ASM400 Caommand 3

Clear library FRED
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Data queues

The data queue graphical components allow a Java program to use any Java Foundation Classes (JFC) graphical text component to read or write to an
AS/400 data queue.

The DataQueueDocument and K eyedDataQueueDocument classes are implementations of the JFC Document interface. These classes can be used
directly with any JFC graphical text component. Several text components, such as single line fields (JTextField) and multiple line text areas (JTextArea),
are available in JFC.

Data queue documents associate the contents of atext component with an AS/400 data queue. (A text component is a graphical component used to
display text that the user can optionally edit.) The Java program can read and write between the text component and data queue at any time. Use
DataQueueDocument for sequential data queues and KeyedDataQueueDocument for keyed data queues.

To use a DataQueueDocument, set both the system and path properties. These properties can be set using a constructor or through the setSystem() and
setPath() methods. The DataQueueDocument object isthen "plugged" into the text component, usually using the text component's constructor or
setDocument() method. KeyedDataQueueDocuments work the same way .

The following example creates a DataQueueDocument whose contents are associated with a data queue:

/1l Create the DataQueueDocunent
/1 object. Assunme that "systenl is
/1 an AS400 object created and
/1 initialized el sewhere.
Dat aQueueDocunent dgDocunment = new Dat aQueueDocunent (system "/ QSYS. LI B/ MYLI B. LI Bf MYQUEUE. DTAQ") ;

/]l Create a text area to present the
/1 documnent .
JText Area text Area = new JText Area (dgqDocunent);

/1 Add the text area to a frane.
// Assume that "frame" is a JFranme

/'l created el sewhere.
frane. get Cont ent Pane ().add (textArea);

Initialy, the contents of the text component are empty. Use read() or peek() to fill the contents with the next entry on the queue. Use write() to write the
contents of the text component to the data queue. Note that these documents only work with String data queue entries.

Examples

Example of using a DataQueueDocument in an application.

The following image shows the DataQueueDocument graphical user interface component being used in a JTextField. A button has been added to provide
aGUI interface for the user to write the contents of the test field to the data queue.

DataQueueDocument GUI component

: Data queue document example - Write M= E3

[The line of text written to the data queue Wiirite |
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Error events

In most cases, the IBM Toolbox for Java graphical user interface (GUI) components fire error events instead of throw exceptions.

An error event is awrapper around an exception that is thrown by an internal component.

Y ou can provide an error listener that handles all error events that are fired by a particular graphical user interface component.
Whenever an exception is thrown, the listener is called, and it can provide appropriate error reporting. By default, no action takes
place when error events are fired.

The IBM Toolbox for Java provides a graphical user interface component called ErrorDialogAdapter, which automatically displays
adiaog to the user whenever an error event isfired.

The following example shows how you can handle error events by displaying adialog:

/1 ... all the setup work to lay out

/1 a graphical user interface

/1 conponent is done. Now add an

/1 ErrorDi al ogAdapter as a |istener

/1 to the conmponent. This will report

/1 all error events fired by that

/1 conponent through displaying a

/1 dial og.
ErrorDi al ogAdapt er errorHandl er = new ErrorDi al ogAdapt er (parent Frane);
conponent . addError Li stener (errorHandler);

Y ou can write a custom error listener to handle errorsin adifferent way. Use the ErrorListener interface to accomplish this.

The following example shows how to define an simple error listener that only prints errors to System.out:

cl ass MyError Handl er
i mpl ements ErrorlListener

{
/1 This nethod is invoked whenever
/1 an error event is fired.
public void errorCccurred(ErrorEvent event)
{
Exception e = event. get Exception ();
Systemout.println ("Error: " + e.getMessage ());
}
}

The following example shows how to handle error events for a graphical user interface component using this customized handler:

MyEr r or Handl er errorHandl er = new MyErrorHandler ();
conponent . addError Li stener (errorHandler);
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Integrated file system

The integrated file system graphical user interface components allow a Java program to present directories and filesin the AS/400
integrated file system in a graphical user interface.
The following components are available;

« |FSFileDialog presents adialog that allows the user to choose a directory and select afile by navigating through the
directory hierarchy.

« VIFSDirectory isaresource that represents a directory in the integrated file system for use in AS/400 panes.

« |FSTextFileDocument represents atext file for usein any Java Foundation Classes (JFC) graphical text component.

To use the integrated file system graphical user interface components, set both the system and the path or directory properties.
These properties can be set using a constructor or through the setDirectory() (for IFSFileDialog) or setSystem() and setPath()
methods (for VIFSDirectory and IFSTextFileDocument).

Y ou should set the path to something other than "/QSY S.LIB" because this directory is usually large, and downloading its contents
can take along time.
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File dialogs

The IFSFileDialog classis adiaog that allows the user to traverse the directories of the AS/400 integrated file system and select a
file. The caller can set the text on the buttons on the dialog. In addition, the caller can use FileFilter objects, which allow the user to

limit the choices to certain files.

If the user selects afilein the dialog, use the getFileName() method to get the name of the selected file. Use the getAbsolutePath()
method to get the full path name of the selected file.

The following example sets up an integrated file system file dialog with two filefilters:

/1l Create a | FSFil eDi al og obj ect
/] setting the text of the title bar.
/1 Assume that "systent is an AS400
/1 object and "franme" is a JFrane
/1 created and initialized el sewhere.
| FSFi l eDi al og dialog = new | FSFi | eDi al og (frane, "Select a file", systen);

/1 Set alist of filters for the dialog.
[l The first filter will be used
/1 when the dialog is first displayed.
FileFilter[] filterList = {new FileFilter ("Al files (*.*)", "*.*"),
new FileFilter ("HTM. files (*.HTM.", "*.HIM)};
/1 Then, set the filters in the dialog.
dialog.setFileFilter (filterList, 0);

/1 Set the text on the buttons.
di al og. set kButt onText (" Open");
di al og. set Cancel ButtonText ("Cancel");

/1 Show the dialog. If the user
/1 selected a file by pressing the
/1 "Open" button, then print the path
/1 nanme of the selected file.
i f (dialog.showbialog () == | FSFi | eDi al og. OK)
Systemout.println (dial og.get Absol utePath ());

Example

Present an | FSFileDialog and print the selection, if any.

The following image shows the IFSFileDial og graphical user interface component:
| FSFileDialog GUI component
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Directories in AS/400 panes

AS/400 panes are graphical user interface components that present and allow manipulation of one or more AS/400 resources. A
VIFSDirectory object is aresource that represents a directory in the integrated file system for use in AS/400 panes. AS/400 panes

and VIFSDirectory objects can be used together to present many views of the integrated file system, and to allow the user to
navigate, manipulate, and select directories and files.

To use a VIFSDirectory, set both the system and path properties. Y ou set these properties using a constructor or through the
setSystem() and setPath() methods. Y ou then plug the VIFSDirectory object into the AS/400 pane as the root, using the pane's
constructor or setRoot() method.

VIFSDirectory has some other useful properties for defining the set of directories and files that are presented in AS/400 panes. Use
setInclude() to specify whether directories, files, or both appear. Use setPattern() to set afilter on the items that are shown by
specifying a pattern that the file name must match. Y ou can use wildcard characters, such as"*" and "?", in the patterns. Similarly,
use setFilter() to set afilter with an |FSFileFilter object.

When AS/400 pane objects and VIFSDirectory objects are created, they are initialized to a default state. The subdirectories and the
files that make up the contents of the root directory have not been loaded. To load the contents, the caller must explicitly call the
load() method on either object to initiate communication to the AS/400 system to gather the contents of the directory.

At run-time, a user can perform actions on any directory or file through the pop-up menu.

The following actions are available for directories:

« Createfile- createsafilein the directory. Thiswill give the file a default name.

« Create directory - creates a subdirectory with adefault name.

« Rename - renames a directory.

« Delete - deletes adirectory.

« Properties - displays properties such as the location, number of files and subdirectories, and modification date.
The following actions are available for files:

« Edit - editsatext filein adifferent window.

o View - viewsatext filein adifferent window.

« Rename - renames afile.

o Delete - deletes afile.

« Properties - displays properties such as the location, size, modification date, and attributes.

Users can only read or write directories and files to which they are authorized. In addition, the caller can prevent the user from
performing actions by using the setAllowActions() method on the pane.

The following example creates a VIFSDirectory and presentsit in an AS400ExplorerPane:

/1l Create the VIFSDirectory object.
/1 Assunme that "systeni in an AS400
/1 object created and initialized
/'l el sewhere.
VIFSDirectory root = new VIFSDi rectory (system "/DirectoryA/DirectoryB");

/1l Create and | oad an AS400Expl or er Pane obj ect.
AS400Expl or er Pane expl orer Pane = new AS400Expl or er Pane (root);
expl orerPane. | oad ();

/1 Add the explorer pane to a frame.
/1 Assunme that "frame" is a JFrane
/1 created el sewhere.

frane. get Cont ent Pane ().add (expl orerPane);
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Example

Present an integrated file system directory hierarchy using an AS400TreePane with aVIFSDirectory object.

The following image shows the VIFSDirectory graphical user interface component:
VIFSDirectory GUI component
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IFSTextFileDocument

Text file documents allow a Java program to use any Java Foundation Classes (JFC) graphical text component to edit or view text filesin AS/400
integrated file system. (A text component is agraphical component used to display text that the user can optionally edit.)

The |FSTextFileDocument class is an implementation of the JFC Document interface. It can be used directly with any JFC graphical text
component. Several text components, such as single line fields (JTextField) and multiple line text areas (JTextArea), are available in JFC.

Text file documents associate the contents of a text component with atext file. The Java program can load and save between the text component
and the text file at any time.

To use an IFSTextFileDocument, set both the system and path properties. These properties can be set using a constructor or through the
setSystem() and setPath() methods. The IFSTextFileDocument object is then "plugged” into the text component, usually using the text
component's constructor or setDocument() method.

Initialy, the contents of the text component are empty. Use load() to load the contents from the text file. Use save() to save the contents of the text
component to the text file.

The following example creates and loads an |FSTextFileDocument:

/'l Create and | oad the

/1l | FSText Fi | eDocunent object. Assune

/1 that "systent is an AS400 obj ect

/'l created and initialized el sewhere.
| FSText Fi | eDocunent i fsDocunment = new | FSText Fi | eDocunment (system "/DirectoryA/ MyFile.txt");
i fsDocunment. | oad ();

/]l Create a text area to present the
/1 docunent.
JText Area text Area = new JText Area (ifsDocunent);

/! Add the text area to a frane.
/1l Assune that "frane" is a JFrane

/'l created el sewhere.
frame. get Cont ent Pane ().add (textArea);

Example

Present an | FSTextFileDocument in a JTextPane.

The following image shows the |FSTextFileDocument graphical user interface component:
IFStext file document example

v IFS text file document example =] E3

File

| -
Welcome to the A57400 Toolbox for Jawa. This file shows the capabilities
of the IF3iTextFileDocument class. Giwve it a try!
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IBM Toolbox for Java VJavaApplicationCall(GUI)

VJavaApplicationCall

The VJavaApplicationCall class allows you to run a Java application on the AS/400 from a client by using a graphical user
interface (GUI).

The GUI isa panel with two sections. The top section is an output window that displays output that the Java program writes to
standard output and standard error. The bottom section is an input field where the user enters the Java environment, the Java
program to run with parameters and input the Java program receives via standard input. Refer to the Java command options for
more information.

For example, this code would create the following GUI for your Java program.

VJavaApplicationCall is aclass that you call from your Java program. However, the IBM Toolbox for Java also provides a utility
that is a complete Java application that can be used to call your Java program from a workstation. Refer to the RunJavaA pplication

class for more information.
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IBM Toolbox for Java GUI JDBC

JDBC

The JDBC graphical user interface components allow a Java program to present various views and controls for accessing a
database using SQL (Structured Query Language) statements and queries.

The following components are available;
« SQL StatementButton is a button that issues an SQL statement when clicked.

« SQL StatementMenultem is amenu item that issues an SQL statement when selected.

« SQL StatementDocument is a document that can be used with any Java Foundation Classes (JFC) graphical text
component to issue an SQL statement.

o SOL ResultSetFormPane presents the results of an SQL query in aform.
o SOL ResultSetTablePane presents the results of an SQL query in atable.
o SOL ResultSetTableModel manages the results of an SQL query in atable.

« SOL QueryBuilderPane presents an interactive tool for dynamically building SQL queries.

All IDBC graphical user interface components communicate with the database using a JDBC driver. The JDBC driver must be
registered with the JDBC driver manager in order for any of these components to work. The following example registers the
AS/400 Toolbox for Java JDBC driver:

/'l Register the JDBC driver.
Driver Manager.regi sterDriver (new comibm as400. access. AS400JDBCDri ver ());

SQL connections

An SQL Connection object represents a connection to a database using JDBC. The SQL Connection object is used with all of the
JDBC graphical user interface components.

To use an SQL Connection, set the URL property using the constructor or setURL (). This identifies the database to which the
connection is made. Other optional properties can be set:

« Use setProperties() to specify a set of JDBC connection properties.

o Use setUserName() to specify the user name for the connection.

o Use setPassword() to specify the password for the connection.

The actua connection to the database is not made when the SQL Connection object is created. Instead, it is made when
getConnection() is called. This method is normally called automatically by the JDBC graphical user interface components, but it

can be called at any time in order to control when the connection is made.

The following example creates and initializes an SQL Connection object:

/1l Create an SQ@.Connection object.
SQLConnecti on connecti on = new SQ.Connection ();

/1 Set the URL and user nane properties of the connection.
connection.set URL ("] dbc: as400:// MySystem');
connection. set User Nane ("Lisa");

An SQL Connection object can be used for more than one JDBC graphical user interface component. All such components will use
the same connection, which can improve performance and resource usage. Alternately, each JDBC graphical user interface
component can use a different SQL object. It is sometimes necessary to use separate connections, so that SQL statements are
issued in different transactions.

When the connection is no longer needed, close the SQL Connection object using close(). This frees up JDBC resources on both the
client and server.

file:///D|/rzahh_pdf/vjdbc.htm [1/8/2001 12:38:31 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#setURL(java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#setProperties(java.util.Properties)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#setUserName(java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#setPassword(java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#getConnection()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/SQLConnection.html#close()

IBM Toolbox for Java SQL Buttons and menu items

Buttons and menu items

An SQL StatementButton object represents a button that issues an SQL (Structured Query Language) statement when pressed. The
SQL StatementButton class extends the Java Foundation Classes (JFC) JButton class so that all buttons have a consistent
appearance and behavior.

Similarly, an SQL StatementM enultem object represents a menu item that issues an SQL statement when selected. The
SQL StatementM enultem class extends the JFC IMenultem class so that all menu items have a consistent appearance and behavior.

To use either of these classes, set both the connection and the SQL Statement properties. These properties can be set using a
constructor or the setConnection() and setSQL Statement() methods.

The following example creates an SQL StatementButton. When the button is pressed at run time, it deletes all records in atable:

/1l Create an SQ.St at enent Button object.
/1 The button text says "Delete A",
/1 and there is no icon.
SQLSt at ement Butt on button = new SQLStatenmentButton ("Delete Al");

/1 Set the connection and SQ.St at enent
/1 properties. Assune that "connection"
/1 is an SQLConnection object that is
/1 created and initialized el sewhere.
butt on. set Connecti on (connection);
button. set SQLSt at enent (" DELETE FROM MYTABLE") ;

// Add the button to a frame. Assune
// that "frane" is a JFrame created
/1l el sewhere.

frane. get Cont ent Pane ().add (button);

After the SQL statement isissued, use getResultSet(), getM oreResults(), getUpdateCount(), or getWarnings() to retrieve the
results.
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IBM Toolbox for Java SQL Documents

Documents

The SQL StatementDocument class is an implementation of the Java Foundation Classes (JFC) Document interface. It can be used directly with any JFC

graphical text component. Several text components, such as single line fields (JTextField) and multiple line text areas (JTextArea), are available in JFC.
SQL StatementDocument objects associate the contents of text components with SQL Connection objects. The Java program can run the SQL statement

contained in the document contents at any time and then process the results, if any.

To use an SQL StatementDocument, you must set the connection property. Set this property by using the constructor or the setConnection() method. The
SQL StatementDocument object is then "plugged” into the text component, usually using the text component's constructor or setDocument() method. Use

execute() at any time to run the SQL statement contained in the document.

The following example creates an SQL StatementDocument in a JTextField:

/] Create an SQLStat enent Document

/1 object. Assune that "connection"
/1 is an SQ.Connection object that is
// created and initialized el sewhere.
/1 The text of the docunment is

/1 initialized to a generic query.

SQLSt at ement Docunent docunent = new SQLSt at enent Docunment (connection, "SELECT * FROM Q W5. QCUSTCDT") ;

/]l Create a text field to present the
/1 docunent.

JTextField textField = new JTextField ();

t ext Fi el d. set Docunent (docunent);

/1 Add the text field to a frane.
/1l Assune that "franme" is a JFrane
/1 created el sewhere.

frame. get Cont ent Pane ().add (textField);

/1 Run the SQ. statenent that is in
/1 the text field.
document . execute ();

After the SQL statement is issued, use getResultSet(), getM oreResults(), getUpdateCount(), or getWarnings() to retrieve the results.
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IBM Toolbox for Java result-set form panes

Result set form panes

An SOQL ResultSetFormPane presents the results of an SQL (Structured Query Language) query in aform. The form displays one record at atime and provides
buttons that allow the user to scroll forward, backward, to the first or last record, or refresh the view of the results.

To use an SQL ResultSetFormPane, set the connection and query properties. Set these properties by using the constructor or the setConnection() and
setQuery() methods. Use load() to execute the query and present the first record in the result set. When the results are no longer needed, call close() to ensure
that the result set is closed.

The following example creates an SQL ResultSetFormPane object and adds it to a frame:

/'l Create an SQ.Resul t Set For nPane
/1 object. Assune that "connection"
/1 is an SQLConnection object that is
/'l created and initialized el sewhere.
SQLResul t Set For mPane fornPane = new SQ.Resul t Set For mPane (connection, "SELECT * FROM Q W5. QCUSTCDT") ;

/1l Load the results.
fornPane. | oad ();

/1 Add the formpane to a frane.
/1 Assume that "frame" is a JFrame
/1 created el sewhere.

frame. get Cont ent Pane ().add (fornPane);
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Result set table panes

An SOL ResultSet TablePane presents the results of an SQL (Structured Query Language) query in atable. Each row in the table displays a record from the result
set and each column displays afield.

To use an SQL ResultSetTablePane, set the connection and query properties. Set properties by using the constructor or the setConnection() and setQuery()
methods. Use load() to execute the query and present the results in the table. When the results are no longer needed, call close() to ensure that the result set is
closed.

The following example creates an SQL ResultSetTablePane object and adds it to aframe:

/1 Create an SQLResul t Set Tabl ePane
/1 object. Assune that "connection"
/1 is an SQ.Connection object that is
/'l created and initialized el sewhere.
SQLResul t Set Tabl ePane t abl ePane = new SQLResul t Set Tabl ePane (connection, "SELECT * FROM Q W5. QCUSTCDT") ;

/1l Load the results.
t abl ePane. | oad ();

/1 Add the table pane to a frame.
/1 Assume that "frane" is a JFrane
/| created el sewhere.

frane. get Cont ent Pane ().add (tabl ePane);

Example

Present an SQL ResultSetTablePane that displays the contents of atable. This example uses an SQL StatementDocument (denoted in the following image by the

text, "Enter a SQL statement here") that allows the user to type in any SQL statement, and an SQL StatementButton (denoted by the text, "Delete all rows") that
allows the user to delete all rows from the table.

The following image shows the SQL ResultSetTablePane graphical user interface component.
SQL ResultSetTablePane GUI component

+ 5O0LResult5etT ablePane example [_ O] x|
|Enter a 30L staterment here.

CUSHUM | LETRAM [MIT STREET CITY STATE ZIPCCD | COTLM
438472 |Henning Gk 48549 Elm Ave Dallas T Ta217 00~
239233 |Jones BD 218 MY 135 5t Clay MY 13041 ar

=) ! Broton a046

9384845 Johnson JA 3 Alpine Way Helen A A0544 Q9%

A7 26T | Tyran Wi E 13 hyrtle Dy Hector MY 14341 100

389572 | Stevens kL 208 Snow Pass Denver o a0226 ar
246233 |Alison JS 787 Lake Dr Isle ] aE342 anr—

475933 |Doe J a9 Archer Rd Sutter CA Q5635 7L
6933259 Thomas A 3 Daove Circle Casper WY g26049 H9%5
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Delete all rows |
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IBM Toolbox for Java result-set table models

Result set table models

SQL ResultSetTablePane isimplemented using the model-view-controller paradigm, in which the data and the user interface are separated into different classes. The
implementation integrates SQL ResultSetTableM odel with the Java Foundation Classes (JFC) JTable. The SQL ResultSetTableModel class manages the results of the

query and JTable displays the results graphically and handles user interaction.

SQL ResultSetTablePane provides enough functionality for most requirements. However, if a caller needs more control of the JFC component, then the caller can use
SQL ResultSetTableModel directly and provide customized integration with a different graphical user interface component.

To use an SQL ResultSetTableModel, set the connection and query properties. Set these properties by using the constructor or the setConnection() and setQuery()
methods. Use |oad() to execute the query and load the results. When the results are no longer needed, call close() to ensure that the result set is closed.

The following example creates an SQL ResultSetTableModel object and presentsit with a JTable:

/1 Create an SQLResul t Set Tabl eModel
/] object. Assume that "connection"
/1 is an SQ.Connection object that is
/1 created and initialized el sewhere.
SQLResul t Set Tabl eMbdel tabl eMbdel = new SQ.Resul t Set Tabl eMbdel (connection, "SELECT * FROM Q W5. QCUSTCDT") ;

/1 Load the results.
t abl eMbdel . 1 oad ();

/1 Create a JTable for the nodel.
JTabl e table = new JTabl e (tabl evbdel);

/1 Add the table to a frame. Assune
/l that "frame" is a JFrame created
/] el sewhere.

frame. get Cont ent Pane ().add (table);
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IBM Toolbox for Java SQL query builders

SQL query builders

An SQL QueryBuilderPane presents an interactive tool for dynamically building SQL queries.

To use an SQL QueryPane, set the connection property. This property can be set using the constructor or the setConnection()
method. Use load() to load data needed for the query builder graphical user interface. Use getQuery() to get the SQL query that the
user has built.

The following example creates an SQL QueryBuilderPane object and adds it to aframe;

/1 Create an SQ.QueryBui |l der Pane
/1 object. Assunme that "connection"
/1 is an SQLConnection object that is
/!l created and initialized el sewhere.
SQLQuer yBui | der Pane queryBui |l der = new SQLQuer yBui | der Pane (connecti on);

/1 Load the data needed for the query
/1 builder.
queryBui | der. 1 oad ();

/1 Add the query builder pane to a

/1 frame. Assume that "frame" is a

/1 JFrame created el sewhere.
frane. get Cont ent Pane ().add (queryBuil der);

Example

Present an SQL QueryBuilderPane and a button. When the button is clicked, present the results of the query in an
SQL ResultSetFormPane in another frame.

The following image shows the SQL QueryBuilderPane graphical user interface component:
SQL QueryBuilder Pane GUI component
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IBM Toolbox for Java SQL query builders

v 5SQLQueryBuilderPane example =] E3

Catalog:

Set schemas

Schema Tahle Type Description
IS SAZDCOLM TABLE CATALOG - SYSCOLUMMNS, E;|
IS QASDGCOL TABLE CATALOG - SYSCOLUMMNSE,
QWS QAZDGTE TABLE CATALOG - SYSTABLES, ALL
IS QAZDGTEA TABLE CATALOG - SYSTABLES, ALL
IS QALDGTHS TABLE CATALOG - SYSTABLES, ALL
IS QALDGTEY TABLE CATALOG - SYSTABLES, ALL
IS SAZDTHELT TABLE CATALOG - SYSTABLES, ALL
IS QAZDTHELZ TABLE CATALOG - BYSTABLES, PH*
QWS QAZDTBLS TABLE CATALOG - SYSTABLES, PH*
IS QAZDTELY TABLE CATALOG - SYSTABLES, PH
I:!Iif‘-IS QAZDTHELA TABLE CATALOG - SYSTABLES, FE‘I“_"l
1 3
Tahles

QIWS. QCOSTCDT

Show result set
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IBM Toolbox for Java: GUI Jobs

Jobs

The jobs graphical user interface components allow a Java program to present lists of i Series jobs and job log messages in a graphical user interface.

The following components are available:
« A VJobList object is aresource that represents alist of iSeries jobs for usein AS/400 panes.

« A VJob object is aresource that represents the list of messagesin ajob log for use in AS400Panes.

Y ou can use AS400Panes, V JobL.ist objects, and V Job objects together to present many views of ajob list or job log.

TouseaVJobList, set the system, name, number, and user properties. Set these properties by using a constructor or through the setSystem(), setName(),
setNumber(), and setUser() properties.

To use aVJob, set the system property. Set this property by using a constructor or through the setSystem() method.

Either the VJobList or VJob object is then "plugged” into the AS400Pane as the root, using the pane's constructor or setRoot() method.

VJobList has some other useful properties for defining the set of jobs that are presented in AS400Panes. Use setName() to specify that only jobs with a
certain name should appear. Use setNumber() to specify that only jobs with a certain number should appear. Similarly, use setUser() to specify that only
jobs for a certain user should appear.

When AS400Pane, VVJobList, and V Job objects are created, they are initialized to adefault state. The list of jobs or job log messages are not |oaded at
creation time. To load the contents, the caller must explicitly call the load() method on either object. Thiswill initiate communication to the AS/400
system to gather the contents of the list.

At run-time, right-click ajob, job list, or job log message to display the shortcut menu. Select Properties from the shortcut menu to perform actions on
the selected object:

« #*Job - Work with properties, such as the type and status. Y ou can also change the value of some of the properties. &

« Job list - Work with the properties, such as name, number, and user properties. Y ou can aso change the contents of the list.

« Job log message - Display properties, such asthe full text, severity, and time sent.

Users can only access jobs to which they are authorized. In addition, the Java program can prevent the user from performing actions by using the
setAllowActions() method on the pane.

The following example creates aVJobList and presentsit in an AS400Expl orerPane:

/1 Create the VJobLi st object. Assune

/1 that "systend is an AS400 obj ect

/'l created and initialized el sewhere.
VJobLi st root = new VJobList (system;

/1 Create and | oad an

/1 AS400Expl or er Pane obj ect.
AS400Expl or er Pane expl orer Pane = new AS400Expl or er Pane (root);
expl orerPane. |l oad ();

/1 Add the explorer pane to a frame.
/1 Assune that "franme" is a JFrane

/'l created el sewhere.
frame. get Cont ent Pane ().add (expl orerPane);

Examples

This VJobList example presents an ASA00ExplorerPane filled with alist of jobs. The list shows jobs on the system that have the same job name.

The following image shows the VVJobL.ist graphical user interface component:
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IBM Toolbox for Java: GUI Jobs

= g Jab list | { Job harme | Liser | Job nu... | subsystem | Type
----- QZDASOINIT | @ QZDASOINIT QUSER 014994  (QSYS/IQSERVER Batch a
""" GZDASOIMIT & QFDASOINIT QUSER 015026  MQSYSIQSERVER Batch
""" QLDASOINIT ® QFDASOINIT QUSER 016098  /QSYSIQSERVER Batch
""" GZDASOINIT @ QFDASOINT GUSER 016132  MISYSIGSERVER Batch
e e _||® azpasomT QUsER 016133 fQSYSIGSERVER Batch_
_____ ATDEBOINIT ® QZDASOINIT QUSER 016144  (QSYSIQSERVER Batch
_____ CZDASOINIT ® QZDASOINIT QUSER 016234 fQSYSIQSERVER Batch
_____ AZDASOINIT ® QZDASOINIT QUSER 016299 fQSYSIQSERVER Batch
..... AZDASOINIT ® QZDASOINIT QUSER 016300  fQSYSIQSERVER Batch
_____ AZDASOIMIT ® QZDASOINIT QUSER 016301 fQSYSIQSERVER Batch
..... AZDASOINIT ® QZDASOINIT QUSER 016302  fQSYSIQSERVER Batch
..... AZDASOIMIT ® QZDASOINIT QUSER 016303  /QSYSIQSERVER Batch
----- QZDASOINIT ® QZDASOINIT QUSER 016304  fQSYSIQSERVER Batch
----- QZDASOINIT ® QZDASOINIT QUSER 016305  fQSYSIQSERVER Batch
----- QZDASOINIT ® QZDASOINIT QUSER 016314 (QSYSIQSERVER Batch ™
----- QZDASOINIT ~| | 4] | L|_I
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IBM Toolbox for Java GUI Messages

Messages

The messages graphical user interface components allow a Java program to present lists of AS/400 messagesin agraphical user
interface.
The following components are available;

« A Messagelist object isaresource that represents alist of messages for usein AS/400 panes. Thisis for message lists
generated by command or program calls.

« A Message queues object is aresource that represents the messages in an AS/400 message queue for use in AS/400 panes.

AS/400 panes are graphical user interface components that present and allow manipulation of one or more AS/400 resources.
VMessagel ist and VM essageQueue objects are resources that represent lists of AS/400 messages in AS/400 panes.

Y ou can use AS/400 pane, VMessagelist, and V M essageQueue objects together to present many views of a message list and to
alow the user to select and perform operations on messages.
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IBM Toolbox for Java Message lists

Message lists

A VMessagel ist object is aresource that represents alist of messages for usein AS/400 panes. Thisis for message lists generated
by command or program calls. The following methods return message lists:

o CommandCall.getMessageL ist()

o CommandCallButton.getM essagelist()

o CommandCallMenultem.getM essageL ist()

o ProgramCall.getMessagelL.ist()

o ProgramCallButton.getM essagelist()

o ProgramCallMenultem.getM essagel.ist()

To use aVMessagelList, set the messageList property. Set this property by using a constructor or through the setMessagel ist()

method. The VMessagel ist object isthen "plugged” into the AS/400 pane as the root, using the pane's constructor or setRoot()
method.

When AS/400 pane and VMessagel ist objects are created, they areinitialized to a default state. The list of messagesis not loaded
at creation time. To load the contents, the caller must explicitly call the load() method on either object.

At run-time, a user can perform actions on any message through the pop-up menu. The following action is available for messages:
« Properties - displays properties such as the severity, type, and date.

The caller can prevent the user from performing actions by using the setAllowActions() method on the pane.

The following example creates a VMessageList for the messages generated by a command call and presentsit in an
ASA00DetailsPane:

/1l Create the VMessageli st object.
/1 Assume that "command" is a
/1 CommandCal | object created and run
/1 el sewhere.
VMessagelLi st root = new VMessagelLi st (command. get Messageli st ());

/] Create and | oad an AS400Det ai | sPane
/1 object.
AS400Det ai | sPane det ai | sPane = new AS400Det ai | sPane (root);
det ai | sPane.l oad ();

/1 Add the details pane to a frane.
/1 Assunme that "franme" is a JFrane

/] created el sewhere.
frane. get Cont ent Pane ().add (detail sPane);

Example

Present the list of messages generated by a command call using an AS400Detail sPane with aVVMessagel ist object.

The following image shows the VM essagelL ist graphical user interface component:

VMessagel ist GUI component
 YMessagelist example _ [O]

|0 Text

& CPF2111 LIBEARY FRED ALREADY EXISTS.

al | ]
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IBM Toolbox for Java Message queues

Message queues

A VMessageQueue object is aresource that represents the messages in an AS/400 message queue for use in AS/400 panes.

To use aVMessageQueue, set the system and path properties. These properties can be set using a constructor or through the setSystem() and setPath()
methods. The VM essageQueue object is then "plugged” into the AS/400 pane as the root, using the pane's constructor or setRoot() method.

VM essageQueue has some other useful properties for defining the set of messages that are presented in AS/400 panes. Use setSeverity() to specify the severity
of messages that should appear. Use setSelection() to specify the type of messages that should appear.

When AS/400 pane and VM essageQueue objects are created, they areinitialized to adefault state. The list of messagesis not loaded at creation time. To load
the contents, the caller must explicitly call the load() method on either object. Thiswill initiate communication to the AS/400 system to gather the contents of
the list.

At run-time, a user can perform actions on any message queue or message through the pop-up menu. The following actions are available for message queues:
« Clear - clears the message queue.
« Properties - alows the user to set the severity and selection properties. This may be used to change the contents of the list.
The following action is available for messages on a message queue:
« Remove - removes the message from the message queue.
« Reply - repliesto an inquiry message.
« Properties - displays properties such as the severity, type, and date.

Of course, users can only access message queues to which they are authorized. In addition, the caller can prevent the user from performing actions by using
the setAllowActions() method on the pane.

The following example creates a VM essageQueue and presents it in an A S400ExplorerPane:

/1 Create the VMessageQueue object.
/1 Assunme that "systeni is an AS400
/1 object created and initialized
/1 el sewhere.
VMessageQueue root = new VMessageQueue (system "/ QSYS. LI B/ MyLI B. LI B/ MYMsGQ MsGQ') ;

// Create and | oad an

/| AS4A00Expl or er Pane obj ect .
AS400Expl or er Pane expl orer Pane = new AS400Expl or er Pane (root);
expl orerPane. load ();

/1 Add the explorer pane to a frane.
/1 Assume that "frame" is a JFrame
/] created el sewhere.

frame. get Cont ent Pane ().add (expl orerPane);

Example

Present the list of messages in a message queue using an A S400Expl orerPane with a VM essageQueue object.

The following image shows the VM essageQueue graphical user interface component:
VM essageQueue GUI component

« Messzage queue example _ (O] x|
B JAVACTL ;‘ D | Teut | severity | Type | Date

CPF1241  JOB 016029QUSERIQGYSE. . 0 Completion  18-Mar-98 3/«
CPF1241  JOB 015924/QUSERIQGYSE... 0 Completion  18-Mar-98 2:
CPF3390 WRITER 014744/QSPLIOBI.. 0 Informational  16-Mar-98 &

3 |WRITER 0S2¥PRTFIMISHE.. |  &0[Infarmational  |16-Mar-98 &:
CPF3382  WRITER 014744Q5PLIOBI.. 0 Informational  16-Mar-98 &
CPF1241  JOB 014038/QUSERIQGYSE. . 0 Completion  12-Mar-98 2:
CPF1241  JOB 013720/QUSERIQGYSE... 0 Completion  11-Mar-98 &
CPF1241  JOB 0132950AVACTLIC A, 0 Completion  11-Mar-98 3. ¥

Kl I b
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Permission

The Permission classes information can be used in a graphical user interface (GUI) through the VIFSFile and VIESDirectory
classes. Permission has been added as an action in each of these classes.

The following example shows how to use Permission with the VIFSDirectory class:

/1l Create AS400 obj ect
AS400 as400 = new AS400();

/1 Create an | FSDirectory using the system nane
/1 and the full path of a QSYS object
VIFSDirectory directory = new VIFSDi rectory(as400,
"/ QSYS.LID testlibl.lib");

/1l Create as explorer Pane
AS400Expl or er Pane pane = new AS400Expl or er Pane( ( VNode) di rect ory);

// Load the information
pane. | oad();
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Print

The graphical user interface print components allow a Java program to present lists of AS/400 print resourcesin a graphical user
interface.

The following components are available;
« A VPrinters object isaresource that represents alist of printers for use in AS/400 panes.

« A VPrinter object is aresource that represents a printer and its spooled files for use in AS/400 panes.

« A VPrinterOutput object is aresource that represents alist of spooled files for use in AS/400 panes.

« A SpooledFileViewer object isaresource that visually represents spooled files.

A S/400 panes are graphical user interface components that present and allow manipulation of one or more AS/400 resources.
VPrinters, VPrinter, and VPrinterOutput objects are resources that represent lists of AS/400 print resources in AS/400 panes.

AS/400 pane, VPrinters, VPrinter, and V PrinterOutput objects can be used together to present many views of print resources and to
allow the user to select and perform operations on them.

file:///D|/rzahh_pdf/vprt.htm [1/8/2001 12:38:37 PM]



IBM Toolbox for Java Printer lists

VPrinters

A VPrinters object is aresource that represents alist of printers for usein AS/400 panes.

To use aVPrinters object, set the system property. Set this property by using a constructor or through the setSystem() method. The V Printers object
isthen "plugged” into the AS/400 pane as the root, using the pane's constructor or setRoot() method.

A VPrinters object has another useful property for defining the set of printers that is presented in AS/400 panes. Use setPrinterFilter() to specify a

filter that defines which printers should appear.

When AS/400 pane and VPrinters objects are created, they areinitialized to a default state. The list of printers has not been loaded. To load the
contents, the caller must explicitly call the load() method on either object.

At run-time, auser can perform actions on any printer list or printer through the pop-up menu. The following action is available for printer lists:
« Properties - alows the user to set the printer filter property. This may be used to change the contents of the list.

Thefollowing actions are available for printersin a printer list:
« Hold - holds the printer.
« Release - releases the printer.
o Start - startsthe printer.
« Stop - stops the printer.
« Make available - makes the printer available.
« Make unavailable - makes the printer unavailable.

« Properties - displays properties of the printer and allows the user to set filters.

Users can only access printers to which they are authorized. In addition, the caller can prevent the user from performing actions by using the

setAllowActions() method on the pane.

The following example creates a V Printers object and presentsit in an ASA00TreePane

/!l Create the VPrinters object.

/1 Assune that "systent

is an AS400

/1 object created and initialized

/1 el sewhere.

VPrinters root = new VPrinters (systemn);

/!l Create and | oad an AS400Tr eePane

/1 object.

AS400Tr eePane treePane = new AS400Tr eePane (root);

treePane.l oad ();

/1 Add the tree pane to a frane.

/! Assune that "frane"

/'l created el sewhere.
frame. get Cont ent Pane ().add (treePane);

Example

is a JFrane

Present print resources using an A SA00Expl orerPane with a V Printers object.

The following image shows the V Printers graphical user interface component:

VPrinters GUI component

 ¥Printers example =] E3

{ Frifter Status | Drescriptian

= 4% Printers
g JAVABLDA ) 28 JavaABLDA
------ 8 JAVABLDE | | = 1aveBLDBE
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VPri

A VPrinter object is aresource that represents an AS/400 printer and its spooled files for usein AS/400 panes.

Touse

nter

aVPrinter, set the printer property. Set this property by using a constructor or through the setPrinter() method. The VPrinter object is then "plugged” into the

AS/400 pane as the root, using the pane's constructor or setRoot() method.

When AS/400 pane and V Printer objects are created, they areinitialized to a default state. The printer's attributes and list of spooled files are not loaded at creation

time.

To load the contents, the caller must explicitly call the load() method on either object. Thiswill initiate communication to the AS/400 system to gather the contents

of thelist.

At run-time, auser can perform actions on any printer or spooled file through the pop-up menu. The following actions are available for printers:

Thefol

Users can only access printers and spooled files to which they are authorized. In addition, the caller can prevent the user from performing actions by using the

Hold - holds the printer.

Release - releases the printer.

Start - starts the printer.

Stop - stops the printer.

Make available - makes the printer available.

Make unavailable - makes the printer unavailable.

Properties - displays properties of the printer and allows the user to set filters.
lowing actions are available for spooled files listed for a printer:

Reply - repliesto the spooled file.

Hold - holds the spooled file.

Release - releases the spooled file.

Print next - prints the next spooled file.

Send - sends the spooled file.

Move - moves the spooled file.

Delete - deletes the spooled file.

Properties - displays many properties of the spooled file and allows the user to change some of them.

setAllowActions() method on the pane.

The following example creates a V Printer and presentsit in an ASA00ExplorerPane:
/1 Create the VPrinter object.
/1 Assune that "systenm is an AS400
/1 object created and initialized
/] el sewhere.
VPrinter root = new VPrinter (new Printer (system "MYPRINTER'));
/Il Create and | oad an
/| ASAO00Expl or er Pane obj ect .
AS400Expl or er Pane expl or er Pane = new AS400Expl or er Pane (root);
expl orerPane. | oad ();
/1 Add the explorer pane to a frane.
/1 Assune that "frane" is a JFrane
/'l created el sewhere.
franme. get Cont ent Pane ().add (expl orerPane);
Example

Present print resources using an AS400ExplorerPane with aV Printer object.

The following image shows the V Printer graphical user interface component:
VPrinter GUI component
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VPrinterOutput

A VPrinterOutput object is aresource that represents alist of spooled files on an AS/400 for use in AS/400 panes.

To use aVPrinterOutput object, set the system property. This property can be set using a constructor or through the setSystem()

method. The V PrinterOutput object is then "plugged” into the AS/400 pane as the root, using the pane's constructor or setRoot()
method.

A VPrinterOutput object has other useful properties for defining the set of spooled filesthat is presented in AS/400 panes. Use
setFormTypeFilter() to specify which types of forms should appear. Use setUserDataFilter() to specify which user data should

appear. Finally, use setUserFilter() to specify which users spooled files should appear.

When AS/400 pane and V PrinterOutput objects are created, they areinitialized to a default state. The list of spooled filesis not
loaded at creation time. To load the contents, the caller must explicitly call the load() method on either object. Thiswill initiate
communication to the AS/400 system to gather the contents of the list.

At run-time, a user can perform actions on any spooled file or the spooled file list through the pop-up menu. The following action is
available for spooled filelists:

« Properties - Allows the user to set the filter properties. This may be used to change the contents of thelist.
The following actions are available for spooled files:

« Reply - repliesto the spooled file.

« Hold - holds the spooled file.

« Release - releases the spooled file.

« Print next - prints the next spooled file.

« Send - sends the spooled file.

« Move - moves the spooled file.

« Delete - deletes the spooled file.

« Properties - displays many properties of the spooled file and allows the user to change some of them.

Of course, users can only access spooled files to which they are authorized. In addition, the caller can prevent the user from
performing actions by using the setAllowActions() method on the pane.

The following example creates a V PrinterOutput and presentsit in an AS400ListPane:

/1 Create the VPrinterQutput object.
/1 Assune that "system is an AS400
/1l object created and initialized
/] el sewhere.

VPrinterQutput root = new VPrinterQutput (system;

/1 Create and | oad an AS400Li st Pane
/'l object.

ASA400Li st Pane |istPane = new AS400Li st Pane (root);

i stPane.load ();

/1 Add the list pane to a frane.
/1l Assune that "frame" is a JFrane

/1 created el sewhere.
frame. get Cont ent Pane ().add (IlistPane);

Example

Present alist of spooled files by using the print resource, V PrinterOutput object.

The following image shows the V PrinterOutput graphical user interface component:
VPrinter Output GUI component
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SpooledFileViewer class

The SpooledFileViewer class creates a window for viewing Advanced Function Printing (AFP) and Systems Network Architecture

character string (SCS) files that have been spooled for printing. The class essentially adds a " print preview" function to your
spooled files, common to most word processing programs. See Figure 1 below.

The spooled file viewer is especially helpful when viewing the accuracy of the layout of the files is more important than printing
the files, or when viewing the datais more economical than printing, or when a printer is not available.

Note: SS1 Option 8 (AFP Compatibility Fonts) must be installed on the host AS/400 system.

Using the SpooledFileViewer class

Three constructor methods are available to create an instance of the SpooledFileViewer class. The SpooledFileViewer()

constructor can be used to create a viewer without a spooled file associated with it. If this constructor is used, a spooled file will
need to be set later using setSpooledFile(SpooledFile). The SpooledFileViewer(SpooledFile) constructor can be used to create a

viewer for the given spooled file, with page one as the initial view. Finally, the SpooledFileViewer(spooledFile, int) constructor

can be used to create a viewer for the given spooled file with the specified page as the initial view. No matter which constructor is
used, once aviewer is created, acall to load() must be performed in order to actually retrieve the spooled file data.

Then, your program can traverse the individual pages of the spooled file by using the following methods:
« load FlashPage()
« |oad Page()
« pageBack()
« pageForward()

If, however, you need to examine particular sections of the document more closely, you can magnify or reduce the image of a page
of the document by altering the ratio proportions of each page with the following:

« fitHeight()
» fitPage()

o fitWidth()
o actualSize()

Y our program would conclude with calling the close() method that closes the input stream and releases any resource associations
with the stream.

Using the SpooledFileViewer

Aninstance of the SpooledFileViewer classis actually a graphical representation of aviewer capable of displaying and navigating
through an AFP or SCS spooled file. For example, the following code creates the spooled file viewer in Figure 1 to display a
spooled file previoudly created on the AS/400.

Note: Select each button on the image in the figure below for an explanation of its function. If your browser is not JavaScript
enabled, use the button link for a description of each button on the image instead.

/1 Assune splf is the spooled file.

/1l Create the spooled file viewer

Spool edFi | eVi ewer splfv = new Spool edFil eVi ewer (spl f, 1);
spl fv.load();

/1 Add the spooled file viewer to a frane

JFrane frame = new JFranme("My W ndow');

frame. get Cont ent Pane() . add(spl fv);

franme. pack();

franme. show);
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IBM Toolbox for Java GUI Program Call

Program call

The program call graphical user interface components allow a Java program to present a button or menu item that calls an AS/400
program. Input, output, and input/output parameters can be specified using ProgramParameter objects. When the program runs, the output

and input/output parameters contain data returned by the AS/400 program.

A ProgramCallButton object represents a button that calls an AS/400 program when pressed. The ProgramCallButton class extends the
Java Foundation Classes (JFC) JButton class so that all buttons have a consistent appearance and behavior.

Similarly, a ProgramCallMenultem object represents a menu item that calls an AS/400 program when selected. The
ProgramCallMenultem class extends the JFC JMenultem class so that al menu items also have a consistent appearance and behavior.

To use aprogram call graphical user interface component, set both the system and program properties. Set these properties by using a
constructor or through the setSystem() and setProgram() methods.

The following example creates a ProgramCallMenultem. At run time, when the menu item is selected, it calls a program:

/'l Create the PrograntCal | Menultem
/'l object. Assune that "systen! is
/1 an AS400 obj ect created and
/1 initialized el sewhere. The nenu
/1l itemtext says "Select Me", and
/1 there is no icon.
PrograntCal | Menul t em menul tem = new ProgranCal | Menultem (" Sel ect Me", null, system;

/'l Create a path name object that
/'l represents program MYPROG in
/1 library MrLIB
QSYSOhj ect Pat hNane progranNane = new QSYSChj ect Pat hNane(" MYLI B", "MYPROG', "PGV');

/1 Set the name of the program
menul t em set Program ( progranmNane. get Path()) ;

/! Add the nenu itemto a nmenu.
/1l Assune that the nenu was created
/1 el sewhere.

nenu. add (rmenultenj;

When an AS/400 program runs, it may return zero or more AS/400 messages. To detect when the AS/400 program runs, add an
ActionCompletedL istener to the button or menu item using the addA ctionCompl etedL istener() method. When the program runs, it fires an

ActionCompletedEvent to all such listeners. A listener can use the getMessagel ist() method to retrieve any AS/400 messages that the
program generated.

This example adds an ActionCompletedL istener that processes all AS/400 messages that the program generated:

/1 Add an Acti onConpl et edLi st ener
// that is inplenented by using an
/'l anonynous inner class. This is a
/1 convenient way to specify sinple
/'l event listeners.
nmenul t em addAct i onConpl et edLi st ener (new Acti onConpl et edLi stener ()

public void acti onConpl eted (ActionConpl et edEvent event)
{

/] Cast the source of the event to a
/'l Prograntal | Menultem
PrograntCal | Menul t em sourceMenul tem = (PrograntCal | Menul tem) event. get Source ();

/1l Get the list of AS/ 400 nessages
/1 that the program generated.
AS400Message[] nessageli st = sourceMenul t em get Messageli st ();

/1 ... Process the nmessage |ist.

1)
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Parameters

ProgramParameter objects are used to pass parameter data between the Java program and the AS/400 program. Input data is set with the
setinputData() method. After the program is run, output data is retrieved with the getOutputData() method.

Each parameter is a byte array. It is up to the Java program to convert the byte array between Java and AS/400 formats. The data
conversion classes provide methods for converting data.

You can add parameters to a program call graphical user interface component one at a time using the addParameter() method or al at once
using the setParameterList() method.

For more information about using ProgramParameter objects, see the ProgramCall access class.

The following example adds two parameters:

/1l The first paranmeter is a String

/1 name of up to 100 characters.

/1 This is an input paraneter.

/1 Assune that "nane" is a String

/'l created and initialized el sewhere.
AS400Text parmlConverter = new AS400Text (100, systemgetCcsid (), systen);
ProgranPar anet er parnil = new ProgranParaneter (parmiConverter.toBytes (name));
nenul t em addPar anet er (parni);

/'l The second paraneter is an |Integer

/'l output paraneter.
AS400Bi n4 par n2Converter = new AS400Bi n4 ();
Progr anPar anet er parn2 = new ProgranPar aneter (parnRConverter.getBytelLength ());
nmenul t em addPar anet er (parn®);

/1 ... after the programis call ed,
/'l get the value returned as the

/'l second paraneter.
int result = parmConverter.tolnt (parnR.getQutputData ());

Examples

Example of using a ProgramCallButton in an application.

The following image shows how the ProgramCallButton looks:
Using ProgramCallButton in an application

+ Program call button example _ (O] x|
CPL Ltilitization: |1 0%

DASD Ltilitization: |4EI'3"-’:-

Mumber of active jobs: [1227

Refresh
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Record-Level Access

The record-level access graphical user interface components allow a Java program to present various views of AS400 files.

The following components are available:
« RecordListFormPane presents alist of records from an AS/400 filein aform.

« RecordListTablePane presents alist of records from an AS/400 filein atable.

« RecordListTableModel managesthe list of records from an AS/400 file for atable.

Keyed access

Y ou can use the record-level access graphical user interface components with keyed access to an AS/400 file. Keyed access means
that the Java program can access the records of afile by specifying akey.

Keyed access works the same for each record-level access graphical user interface component. Use setKeyed() to specify keyed
access instead of sequential access. Specify akey using the constructor or the setKey() method. See Specifying the key for more

information about how to specify the key.

By default, only records whose keys are equal to the specified key are displayed. To change this, specify the searchType property
using the constructor or setSearchType() method. Possible choices are as follows:

« KEY_EQ - Display records whose keys are equal to the specified key.

« KEY_GE - Display records whose keys are greater than or equal to the specified key.
« KEY_GT - Display records whose keys are greater than the specified key.

o KEY_LE - Display records whose keys are less than or equal to the specified key.

o« KEY_LT - Display records whose keys are less than the specified key.

The following example creates a RecordListTablePane object to display all records less than or equal to akey.

/] Create a key that contains a
/1 single elenent, the Integer 5.
oj ect[] key = new Object[1];
key[0] = new Integer (5);

/1 Create a RecordLi st Tabl ePane
/1 object. Assume that "systeni is an
/1 AS400 object that is created and
/1 initialized el sewhere. Specify
/1l the key and search type.
Recor dLi st Tabl ePane t abl ePane = new Recor dLi st Tabl ePane (system
"/ QSYS. LI B/ QGPL. LI B/ PARTS. FI LE", key, RecordLi st Tabl ePane. KEY_LE);

// Load the file contents.
t abl ePane. |l oad ();

/1 Add the table pane to a frane.

/1 Assume that "franme" is a JFrane

/1l created el sewhere.
frane. get Cont ent Pane ().add (tabl ePane);
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Record list form panes

A RecordL istFormPane presents the contents of an AS/400 file in aform. The form displays one record at atime and provides buttons that allow the user
to scroll forward, backward, to the first or last record, or refresh the view of the file contents.

To use a RecordListFormPane, set the system and fileName properties. Set these properties by using the constructor or the setSystem() and setFileName()
methods. Use [oad() to retrieve the file contents and present the first record. When the file contents are no longer needed, call close() to ensure that the file
is closed.

The following example creates a RecordListFormPane object and addsiit to aframe:

/1l Create a RecordLi st For nPane

/1 object. Assune that "systenl is
/1 an AS400 object that is created
/1 and initialized el sewhere.

Recor dLi st For nPane fornPane = new Recor dLi st For mPane (system "/ QSYS. LI B/ Q W5. LI B/ QCUSTCDT. FI LE") ;
/1 Load the file contents.

fornmPane. |l oad ();

f rame. get Cont ent Pane

Add the form pane to a frane.
Assunme that "frame" is a JFrane
created el sewhere.

().add (fornPane);

Example

Present an RecordL istFormPane which displays the contents of afile.

The following image shows the RecordL istFormPane graphical user interface component:
RecordListFormPane GUI component

« RecordListFormPane example =] E3

Fecard number: 1

CLISMUM (935472

LETHAM [Henning

INIT [G K|

STREET [4859 Elm Ave
CITY [Dallas
STATE [T

ZPCOD [f5217
COTLMT [so00 |
cHGCOD 3

BALDUE [37.00

COTDUE |0.00
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Record list table panes

A RecordListTablePane presents the contents of an AS/400 filein atable. Each row in the table displays arecord from the file and each column displays a
field.

To use aRecordListTablePane, set the system and fileName properties. Set these properties by using the constructor or the setSystem() and setFileName()
methods. Use load() to retrieve the file contents and present the records in the table. When the file contents are no longer needed, call close() to ensure that the
fileisclosed.

The following example creates a RecordListTablePane object and adds it to a frame:

/| Create an RecordLi st Tabl ePane
/] object. Assune that "systen! is
/1 an AS400 object that is created
/1 and initialized el sewhere.
Recor dLi st Tabl ePane t abl ePane = new RecordLi st Tabl ePane (system "/ QSYS. LI B/ Q Ws. LI B/ QCUSTCDT. FI LE");

/!l Load the file contents.
t abl ePane. | oad ();

/1 Add the table pane to a frane.
/1 Assume that "frame" is a JFrame
/1 created el sewhere.

frame. get Cont ent Pane ().add (tabl ePane);
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Record list table models

RecordListTablePane isimplemented using the model -view-controller paradigm, in which the data and the user interface are separated into different classes. The
implementation integrates RecordListTableModel with Java Foundation Classes' (JFC) JTable. The RecordListTableModel class retrieves and manages the

contents of the file and JTable displays the file contents graphically and handles user interaction.

RecordListTablePane provides enough functionality for most requirements. However, if a caller needs more control of the JFC component, then the caller can use
RecordListTableModel directly and provide customized integration with a different graphical user interface component.

To use aRecordListTableModel, set the system and fileName properties. Set these properties by using the constructor or the setSystem() and setFileName()
methods. Use load() to retrieve the file contents. When the file contents are no longer needed, call close() to ensure that thefileis closed.

The following example creates a RecordListTableModel object and presentsit with aJTable:

/] Create a RecordLi st Tabl eModel
/1 object. Assune that "systeni is
/1 an AS400 object that is created
/1 and initialized el sewhere.
Recor dLi st Tabl eModel tabl eMbdel = new RecordLi st Tabl eModel (system "/ QSYS. LI B/ Q W5. LI B/ QCUSTCDT. FI LE") ;

/1l Load the file contents.
t abl eMbdel . [ oad ();

/] Create a JTable for the nodel.
JTabl e table = new JTabl e (tabl eModel);

/1 Add the table to a frame. Assune
/1 that "frame" is a JFrane
/1 created el sewhere.

frane. get Cont ent Pane ().add (table);
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i

ResourcelListPane and ResourceListDetailsPane

Use the Resourcel istPane and Resourcel istDetail sPane classes to present aresource list in a graphical user interface (GUI).

« ResourcelistPane displays the contents of the resource list in a graphical javax.swing.JList. Every item displayed in the
list represents a resource object from the resource list.

« ResourcelistDetailsPane displays the contents of the resource list in agraphical javax.swing.JTable. Every row in the
table represents a resource object from the resource list.

The table columns for a Resourcel istDetailsPane are specified as an array of column attribute IDs. The table contains a column for
each element of the array and arow for each resource object.

Pop-up menus are enabled by default for both Resourcel istPane and Resourcel istDetail sPane.

Most errors are reported as com.ibm.as400.vaccess.ErrorEvents rather than thrown exceptions. Listen for ErrorEventsin order to
diagnose and recover from error conditions.

Example: Displaying a resource list in a GUI
This example creates a Resourcelist of all users on asystem and displaysit in a GUI (details pane):

/1 Create the resource list.
AS400 system = new AS400(" MYSYSTEM', "MYUSERI D', "MYPASSWORD');
RUser Li st userlList = new RUserlList(system;

/1l Create the ResourcelListDetail sPane. 1In this example,

/1 there are two colums in the table. The first colum

/1 contains the icons and names for each user. The

/1 second columm contains the text description for each

/] user.

oj ect[] columAttributelDs = new hject[] { null, RUser.TEXT_DESCRI PTION };
Resour ceLi st Det ai | sPane det ai | sPane = new Resour celi st Detai | sPane();

det ai | sPane. set Resour celLi st (userList);

det ai | sPane. set Col umAttri butel Ds(col umAttri butel Ds);

/1 Add the ResourceListDetail sPane to a JFrame and show it.
JFranme franme = new JFranme("My W ndow');

f rane. get Cont ent Pane() . add(det ai | sPane) ;

franme. pack();

frame. show() ;

/1 The ResourcelistDetail sPane will appear enpty until
/1 we load it. This gives us control of when the |ist
/1 of users is retrieved fromthe i Series.

det ai | sPane. | oad() ; %
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System status

The System Status graphical user interface (GUI) components allow you to create GUIs by using the existing AS/400 Panes. Y ou
also have the option to create your own GUIs using the Java Foundation Classes (JFC). The V SystemStatus object represents a
system status on the AS/400. The V SystemPool object represents a system pool on the AS/400. The V SystemStatusPane represents
avisual pane that displays the system status information.

The V SystemStatus class allows you to get information about the status of an AS/400 session within agraphical user interface
(GUI) environment. Some of the possible pieces of information you can get are listed below:

« The getSystem() method returns the AS/400 system where the system status information is contained
« The getText() method returns the description text
o The setSystem() method sets the AS/400 where the system status information is located

In addition to the methods mentioned above, you can also access and change system pool information in a graphic interface.

Y ou use V SystemStatus with V SystemStatusPane. V SystemPane is the visual display pane where information is shown for both
system status and system pool.
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System values GUI

The system value graphical user interface (GUI) components alow a Java program to create GUIs by using the existing AS400
Panes or by creating your own panes using the Java Foundation Classes(JFC). The VSystemValuel ist object represents a system
value list on the AS/400.

To use the System Value GUI component, set the system name with a constructor or through the setSystem() method.

Example
The following example creates a system value GUI using the AS400Explorer Pane:

/1 Create an AS400 obj ect

AS400 nySystem = newAS400( " mySyst em nmyConpany. cont') ;

VSyst enVal ueli st mySyst enVal uelLi st = new VSyst enVal ueLi st (nySystem ;
as400Panel =new AS400Expl or er Pane( ( VNode) nmySyst enVal ueli st) ;

[/l Create and | oad an AS400Expl or er Pane obj ect

as400Panel . | oad() ;
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Users and groups

The users and groups graphical user interface components allow you to present lists of AS/400 users and groups through the VUser
class.

The following components are available:

o AS/400 panes are graphical user interface components that present and allow manipulation of one or more AS/400
resources.

o A VUserList object isaresource that represents alist of AS/400 users and groups for use in AS/400 panes.

o A VUserAndGroup object is aresource for use in AS/400 panes that represents groups of AS/400 users. It allows a Java
program to list all users, list al groups, or list users who are not in groups.

AS/400 panes and VVUserList objects can be used together to present many views of thelist. They can also be used to allow the user
to select users and groups.

TouseaVUserList, you must first set the system property. Set this property by using a constructor or through the setSystem()
method. The VUserList object is then "plugged” into the AS/400 pane as the root, using the pane's constructor or setRoot() method.

VUserList has some other useful properties for defining the set of users and groups that are presented in AS/400 panes:
o Usethe setUserlnfo() method to specify the types of users that should appear.

o Usethe setGrouplnfo() method to specify a group name.

Y ou can use the VUserAndGroup object to get information about the Users and Groups on the system. Before you can get
information about a particular object, you need to load the information so that it can be accessed. Y ou can display the AS/400
system in which the information is found by using the getSystem method.

When AS/400 pane objects and VUserList or VUserAndGroup objects are created, they are initialized to a default state. The list of
users and groups has not been loaded. To load the contents, the Java program must explicitly call the load() method on either object
to initiate communication to the AS/400 system to gather the contents of thelist.

At run-time, right-click a user, user list, or group to display the shortcut menu. Select Properties from the shortcut menu to
perform actions on the selected object:

o User - Display alist of user information including the description, user class, status, job description, output information,
message information, international information, security information, and group information.

o User list - Work with user information and group information properties. Y ou can also change the contents of the list.
« Usersand groups - Display properties, such as the user name and description.

Users can only access users and groups to which they are authorized. In addition, the Java program can prevent the user from
performing actions by using the setAllowActions() method on the pane.

The following example creates a VUserList and presentsit in an ASA00DetailsPane:

/1l Create the VUserlList object.

/1 Assune that "systen is an AS400

/1 object created and initialized

/'l el sewhere.

VUser Li st root = new VUserlList (systen);

/1l Create and | oad an

/1 AS400Det ai | sPane obj ect.

AS400Det ai | sPane det ai | sPane = new AS400Det ai | sPane (root);
det ai | sPane.load ();

/1 Add the details pane to a frane.

/1 Assunme that "frame" is a JFrane

/1 created el sewhere.

frane. get Cont ent Pane ().add (detail sPane);

file:///D|/rzahh_pdfivugrp.htm (1 of 2) [1/8/2001 12:38:44 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUser.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUser.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserList.html#navbar_top
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserAndGroup.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserList.html#setSystem(com.ibm.as400.access.AS400)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserList.html#setUserInfo(java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserList.html#setGroupInfo(java.lang.String)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserAndGroup.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserAndGroup.html#load()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/vaccess/VUserAndGroup.html#getSystem()

IBM Toolbox for Java GUI Users and Groups

The following example shows how to use the VUserAndGroup object:

/1l Create the VUser AndG oup object.
/1 Assume that "systeni is an AS/ 400 object created and initialized el sewhere.
VUser AndG oup root = new VUser AndG oup(system;

/1l Create and Load an AS/ 400Expl or er Pane
AS400Expl or er Pane expl orer Pane = new AS400Expl or er Pane(root);
expl or er Pane. | oad() ;

/1 Add the explorer pane to a frame
/1 Assume that "frame" is a JFrame created el sewhere
frane. get Cont ent Pane() . add( expl or er Pane) ;

Other Examples

Present alist of users on the system using an AS400ListPane with a VUserList object.

The following image shows the VUserList graphical user interface component:
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IBM Toolbox for Java HTML classes assist you in:

Setting up forms and tables for HTML pages

ZrAligning text

Working with avariety of HTML tags

Altering the language and direction of text

Creating ordered and unordered lists

Creating file listssand HTML hierarchical trees (and the elements within them)

Adding tag attributes not already defined in the HTML classes (for example, bgcolor and style attributes)<

The HTML classesimplement the HTML TagElement interface. Each class produces an HTML tag for a specific element type. The
tag may be retrieved using the getTag() method and can then be imbedded into any HTML document. The tags you generate with
the HTML classes are consistent with the HTML 3.2 specification.

The HTML classes can work with serviet classes to get data from the iSeries server. However, they can also be used alone if you

supply

the table or form data.

The HTML classes make it easier to make HTML forms, tables, and other el ements:

NOTE

#*BidiOrdering class allows you to ater the language and direction of text.<%
ADirFilter class enables you to determine if a File object is a directory 4%
EHTMLAIign class allows you to align blocks of HTML output. <%
AHTMLFileFilter class allows you to determine if a File object is afile.

HTML Form classes help you make forms more easily than CGI scripting.

EHTMLHeading class allows you to create heading tags for your HTML pages.<%
HTML Hyperlink class helps you create links within your HTML page.

AHTMLList classes help you create lists for your HTML pages. 4.
#HTMLMeta class alows you to create meta tags for your HTML pages. &
E*HTML Parameter class specifies parameters available to the HTML Servlet. 4%

EHTML Servlet class allows you to create a server-side include. <%
HTML Table classes help you make tables for your HTML pages.

HTML Text class allows you to access the font properties within your HTML page.
EHTMLTree classes alow you to display an HTML hierarchical tree of HTML elements. 4%

URL Encoder class encodes delimitersto usein a URL string.

#URL Parser class allow you to parse a URL string for the URI, properties, and reference. 4%
: The jt400Servlet.jar file includes both the HTML and Servlet classes. Y ou must update your CLASSPATH to point to the

jt400Servlet.jar file if you want to use the classes in the com.ibm.as400.util.html package.

To find out more information about HTML, see the reference page.
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»BidiOrdering class

The BidiOrdering class represents an HTML tag that alters the language and direction of text. An HTML <BDO> string requires
two attributes, one for language and the other for the direction of the text.

The BidiOrdering class allows you to:
o Get and set the language attribute
« Get and set the direction of text
o Other?

For more information about using the <BDO> HTML tag, see the W3C '@ Web site.
Example: Using BidiOrdering
The following example creates a BidiOrdering object and sets its language and direction:

/1l Create a Bidi Ordering object and set the | anguage and direction.
Bi di Ordering bdo = new Bi di Ordering();

bdo. set Di recti on(HTM_Const ant s. RTL) ;

bdo. set Language("AR") ;

/] Create some text.
HTM_.Text text = new HTM.Text (" Some Arabic Text.");
text.setBol d(true);

/1 Add the text to the Bidi Ordering and get the HTM tag.
bdo. addl t en{t ext);
bdo. get Tag() ;

The print statement produces the following tag:

<bdo lang="AR' dir="rtl">
<b>Sonme Arabic Text.</b>
</ bdo>

When you usethistag in an HTML page, browsers that can understand the <BDO> tag display the example like this:

txeT cibar A emoS

&
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»sHTMLAIlign class

The HTMLAIlign class enables you to align sections of your HTML document, instead of just aligning individual items, say
paragraphs or headings.

The HTMLAIign class represents the <DIV> tag and its associated align attribute. Y ou can useright, |eft, or center alignment.

Y ou can use this class to perform a variety of actions that include the following:
« Add or removeitems from the list of tags you want to align

o Get and set the alignment

« Get and set the direction of the text interpretation

« Get and set the language of the input element

« Get a String representation of the HTMLAIlign object

Example: Creating HTMLAIlign objects
The following example creates an unordered list, then creates an HTMLALIign object to align the entire list:

/1l Create an unordered |ist.

Unor der edLi st uLi st = new UnorderedList();

uLi st . set Type(HTM.Const ant s. DI SC) ;

Unor deredLi stltem uListlitenl = new UnorderedListltem);

uLi stlteml. setltenDat a(new HTM.Text (" Centered unordered list"));
uLi st. addLi stl1tem(uListlteml);

Unor der edLi st1tem uLi stlten?2 = new UnorderedListlten();

uLi stltenR. setltenDat a(new HTM.Text (" Anot her item'));

uLi st. addLi st ten(uLi stlten?);

/1 Align the list.
HTMLAl'i gn align = new HTM_Ali gn(uLi st, HTM.Const ants. CENTER) ;
Systemout. println(align);

The previous example produces the following tag:

<div align="center">

<ul type="disc">
<li>Centered unordered list</li>
<li>Another itenx/li>

</ul >

When you use thistag in an HTML page, it looks like this:
« Centered unordered list
« Another item

&
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HTML form classes

The HTML Form class represents an HTML form. This class allows you to:

« Add an element, like a button, hyperlink or HTML table to aform

« Remove an element from aform

« Set other form attributes, such as which method to use to send form contents to the server, the hidden parameter list, or the
action URL address

The constructor for the HTML Form object takes a URL address. This addressis referred to as an action URL. It isthe location of
the application on the server that will process the form input. The action URL can be specified on the constructor or by setting the
address using the setURL () method. Form attributes are set using various set methods and retrieved using various get methods.

Any HTML tag element may be added to an HTML Form object using addElement() and removed using removeElement(). The
HTML tag element classes that you can add to an HTML form follow:

« Form Input classes: represent input elements for an HTML form

« HTML Text: encapsulates the various text options you can use within an HTML page
« HTMLHyperlink: represents an HTML hyperlink tag

« Layout Form Panel classes. represent alayout of form elementsfor an HTML form

o TextAreaFormElement: represents atext areaelement inan HTML form

« LabelFormElement: represents alabel for an HTML form element

« SelectFormElement: represents a select input type for an HTML form

« SelectOption: represents an option for a SelectFormElement object in an HTML form
« RadioForminputGroup: represents a group of radio input objects which allow a user to select one from a group
« HTMLTable: represents an HTML table tag

For more information on creating aform using the HTMLForm class, see this example and the resulting output.
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Form Input classes

Form Input classes

The Forminput class allows you to:

Get and set the name of an input element
Get and set the size of an input element

Get and set theinitial value of an input element

The FormlInput class is extended by the classes listed below, classes that provide away to create specific types of form input
elements and allow you to get and set various attributes or retrieve the HTML tag for the input element:

ButtonFormlnput: Represents a button element for an HTML form
FileFormInput: Represents afile input type, for an HTML form
HiddenFormlnput: Represents a hidden input type for an HTML form

ImageFormlnput: Represents an image input type for an HTML form.
ResetFormlInput: Represents a reset button input for an HTML form
SubmitFormlinput: Represents a submit button input for an HTML form

TextFormlinput: Represents asingle line of text input for an HTML form where you define the maximum number of
charactersin aline. For a password input type, you use PasswordFormlnput, which extends TextFormlnput and represents
apassword input type for an HTML form

ToggleForminput: Represents a toggle input type for an HTML form. The user can set or get the text label and specify
whether the toggle should be checked or selected. The toggle input type can be one of two:

o RadioForminput: Represents aradio button input type for an HTML form. Raido buttons may be placed in
groups with the RadioFormlnputGroup class; this creates a group of radio buttons where the user selects only one
of the choices presented.

o CheckboxFormlnput: Represents a checkbox input type for an HTML form where the user may select more than
one from the choices presented, and where the checkbox isinitialized as either checked or unchecked.
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ButtonFormlinput class

The ButtonFormlnput class represents a button element for an HTML form.

The following example shows you how to create a ButtonForminput object:

Butt onFor m nput button = new ButtonForm nput ("buttonl”, "Press Me", "test()");
System out. println(button.getTag());

This example produces the following tag:

<input type="button" name="button1" value="Press Me" onclick="test()" />

When you use thistag in an HTML page, it lookslike this:
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FileFormInput class

The FileForminput class represents afile input typein an HTML form.

The following code example shows you how to create a new FileFormlnput object

Fil eForm nput file = new Fil eForm nput ("nmyFile");
Systemout.printlin(file.getTag());

The above code creates the following output:
<input type="file" name="myFile" />

When you use thistag in an HTML page, it lookslike this:
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HiddenFormlinput class

The HiddenFormlnput class represents a hidden input typein an HTML form.

The following code example shows you how to create a HiddenForminput object:

H ddenFor m nput hi dden = new H ddenForm nput ("account”, "123456");
System out . printl n(hidden.getTag()):

The code above generates the following tag:
<input type="hidden" name="account" value="123456" />

Inan HTML page, the HiddenlnputType does not display. It ssimply sends the information (in this case the account number) back
to the server.
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ImageFormlinput class

The ImageFormlInput class represents an image input type in an HTML form.

Y ou can retrieve and update many of the attributes for the ImageFormlinput class by using the methods provided.
o Get or set the source

o Get or set the alignment
o Get or set the height
o Get or set the width

The following code example shows you how to create an ImageForminput object:

| mmgeFor m nput inmage = new | mageFor m nput ("myPi cture", "pc_100.gif");
i mage. set Al i gnnment (HTM_Const ants. TOP) ;
i mage. set Hei ght (81);
i mage. set Wdt h(100);
The above code example generates the following tag:
<input type="image" name="MyPicture" src="pc_100.gif" align="top" height="81" width="100" />

When you usethistag in an HTML form, it looks like this:
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ResetFormlnput class

The ResetFormlinput class represents areset button input typein an HTML form.

The following code example shows you how to create a ResetForminput object:

Reset For ml nput reset = new Reset Form nput () ;
reset.setVal ue("Reset");
Systemout.println(reset.getTag());

The above code example generates the following HTML tag:

<input type="reset" value="Reset" />

When you use thistag in an HTML form, it looks like this:
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SubmitFormlnput class

The SubmitFormlinput class represents a submit button input type in an HTML form.

The following code example shows you how to create a SubmitFormlnput object:

Submi t For m nput submit = new Subm t For m nput () ;
subm t. set Val ue("Send") ;
Systemout. println(submt.getTag());

The code example above generates the following output:

<input type="submit" value="Send" />

When you use thistag in an HTML form, it looks like this:
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TextFormlnput class

The TextFormlInput class represents a single line text input type in an HTML form. The TextFormlnput class provides methods
that let you get and set the maximum number of characters a user can enter in the text field.

The following example shows you how to create a new TextFormlInput object:

Text Form nput text = new Text Form nput ("userlD");
text.setSi ze(40);
Systemout. println(text.getTag());

The code example above generates the following tag:

<input type="text" name="user|D" size="40" />

When you use thistag in an HTML form, it looks like this:

Name:
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PasswordForminput class

The PasswordFormlInput class represents a password input field typein an HTML form.

The following code example shows you how to create a new PasswordForminput object:

Passwor dFor m nput pwd = new Passwor dFor ml nput (" password”);
pwd. set Si ze(12);
System out. printl n(pwd. get Tag());

The code example above generates the following tag:

<input type="password" name="password" size="12" />

When you use thistag in an HTML form, it looks like this:

Password:
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RadioForminput

The RadioForminput class represents a radio button input type in an HTML form. The radio button may be initialized as selected when
constructed.

A set of radio buttons with the same control name make a radio button group. The RadioFormlnputGroup class creates radio button

groups. Only one radio button within the group may be selected at any time. Also, a specific button may be initialized as sel ected when the
group is constructed.

The following code example shows you how to create a RadioForml nput object:

Radi oFor M nput radi o = new Radi oForm nput ("age", "twentysonething", "Age 20 - 29", true);
System out. println(radio. getTag());

The above code example generates the following tag:

<input type="radio" name="age" value="twentysomething" checked="checked" />
When you use thistag inan HTML form, it looks like this:

Age 20-29 ®
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CheckboxForminput class

The CheckboxFormlInput class represents a checkbox input type in an HTML form. The user may select more than one of the choices
presented as checkboxes within aform.

The following example shows you how to create a new CheckboxForminput object:

CheckboxFor m nput checkbox = new CheckboxForm nput ("uscitizen", "yes", "textLabel", true);

System out . printl n(checkbox. get Tag());

The code above produces the following output:
<input type="checkbox" name="uscitizen" value="yes" checked="checked" /> textLabel

When you use thistag in an HTML form, it looks like this:
[E] textLabel
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HTML Text class

The HTML Text class allows you to access text properties for your HTML page. Using the HTML Text class, you can get, set and
check the status of many text attributes, including:

o Get or set the size of the font
« Set the bold attribute on (true) or off (false) or determineif it is already on
« Set the underscore attribute on (true) or off (false) or determineif it is already on
o Get or set the horizontal alignment of the text
The following example shows you how to create an HTML Text object and set its bold attribute on and its font size to 5.

HTM.Text text = new HTM.Text ("I BM');
text.setBol d(true);

text.setSi ze(5);

System out. println(text.getTag());

The print statement produces the following tag:

<font size="5"><b>| B\V/ b></font >

When you use thistag in an HTML page, it looks like this:

IBM
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HTMLHyperlink class

The HTML Hyperlink class represents an HTML hyperlink tag. Y ou use the HTMLHyperlink class to create alink within your HTML page. Y ou can get and set many
attributes of hyperlinks with this class, including:

o Get or set the Uniform Resource Identifier for the link
o Get or st thetitle for the link
o Get or set the target frame for the link
The HTMLHyperlink class can print the full hyperlink with defined properties so that you can use the output in your HTML page.

The following is an example for HTMLHyperlink:

/] Create an HTML hyperlink to the | BM Tool box for Java home page.
HTMLHyperlink tool box = new HTM.Hyperlink("http://ww.ibm confas400/tool box", "IBM Tool box for Java hone page");

/1 Display the tool box Iink tag.
System out . println(tool box.toString());

The code above produces the following tag:
<a hef="http://www.ibm.com/as400/tool box">IBM Toolbox for Java home page</a>

When you use thistag in an HTML page, it looks like this:

IBM Toolbox for Java home page
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LayoutFormPanel class

The LayoutFormPanel class represents a layout of form elements for an HTML form. Y ou can use the methods that
LayoutFormPanel provides to add and remove elements from a panel or to get the number of elements in the layout. Y ou may

choose to use one of two layouts:
« GridLayoutFormPanel: Represents a grid layout of form elements for an HTML form.

« LinelLayoutFormPanel: Represents aline layout of form elements for an HTML form.
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GridLayoutFormPanel

The GridL ayoutFormPanel class represents a grid layout of form elements. Y ou use this layout for an HTML form where you specify the
number of columns for the grid.

The following example creates a GridL ayoutFormPanel object with two columns:

/] Create a text forminput elenent for the system
Label For nEl ement sysPronpt = new Label For nEl ement (" System ") ;
Text For m nput system = new Text For ml nput (" Systent) ;

Il Create a text forminput elenment for the userld.
Label For nEl ement user Pronpt = new Label For nEl enent (" User:");
Text For m nput user = new Text Form nput (" User");

/]l Create a password forminput elenent for the password.
Label For nEl ement passwor dPronpt = new Label For nEl enent (" Password: ") ;
Passwor dFor ml nput password = new Passwor dFor ml nput (" Password");

/'l Create the GidLayout FornmPanel object with two colums and add the form el enents.
G i dLayout For nPanel panel = new Gi dLayout FormPanel (2);
panel . addEl erment (sysPronpt);
panel . addEl ement (syst en);
panel . addEl enent (user Pronpt) ;
panel . addEl enent (user) ;
panel . addEl enent ( passwor dPr onpt ) ;
panel . addEl enent ( passwor d) ;

/] Create the submit button to the form
Submi t For m nput | ogonButton = new Submi t For m nput ("l ogon", "Logon");

/'l Create HTM.Form object and add the panel to it.
HTMLFor m form = new HTM.For m(servl et URIl ) ;
f orm addEl enent ( panel ) ;
f or m addEl enent (I ogonBut t on) ;

This example produces the following HTML code;

<form action=servletURI method="get">

<table border="0">

<tr>

<td>System:</td>

<td><input type="text" name="System" /></td>

<ftr>

<tr>

<td>User:</td>

<td><input type="text" name="User" /></td>

</tr>

<tr>

<td>Password:</td>

<td><input type="password" name="Password" /></td>
</tr>

</table>

<input type="submit" name="logon" value="Logon" />
</form>

When you use thisHTML code in awebpage, it looks like this:
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System:
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Password:

file:///D|/rzahh_pdf/gridlay.htm (2 of 2) [1/8/2001 12:38:52 PM]



IBM Toolbox for Java: LineLayoutFormPanel class

LineLayoutFormPanel class

The Linel ayoutFormPanel class represents aline layout of form elements for an HTML form. The form elements are arranged in a single row within a panel.

This example creates a LinelayoutFormPanel object and adds two form elements.

CheckboxFor m nput privacyCheckbox = new CheckboxForm nput ("confidential", "yes", "Confidential", true);
CheckboxForm nput mai | Checkbox = new CheckboxForm nput ("mai lingList", "yes", "Join our nailing list", false);
Li neLayout For mPanel panel = new Li neLayout For nPanel () ;

panel . addEl enent (pri vacyCheckbox);
panel . addEl enment ( mai | Checkbox) ;
String tag = panel . get Tag();

The code example above generates the following HTML code:

<input type="checkbox" name="confidential" value="yes" checked="checked" /> Confidential <input type="checkbox" name="mailingList" value="yes" /> Join our
mailing list <br />

When you use thisHTML code in awebpage, it looks like this:
[2] confidential (] Join our mailing list
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TextAreaFormElement class

The TextAreaFormElement class represents a text area element in an HTML form. Y ou determine the size of the text area by
setting the number of rows and columns. Y ou can determine the size that atext area element is set for with the getRows() and

getColumns() methods.

You set theinitial text within the text area with the setText() method. Y ou use the getText() method to see what the initial text has
been set to.

The following example shows you how to create a TextAreaFormElement:

Text Ar eaFor nEl ement t ext Area = new Text AreaFor nEl enent ("foo", 3, 40);
text Area. set Text ("Default TEXTAREA val ue goes here");
System out. println(textArea.getTag());

The code example above generates the following HTML code:

<form>

<textarea name="foo" rows="3" cols="40">
Default TEXTAREA value goes here
</textarea>

</form>

When you usethisin an HTML form, it looks like this:

Default TEXTAREA value goes here
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LabelFormElement

The Label FormElement class represents alabel for an HTML form element. Y ou use the L abel FormElement class to label
elements of an HTML form such as atext area or password form input . The label is one line of text that you set using the
setlabel () method. Thistext does not respond to user input and is there to make the form easier for the user to understand.

The following code example shows you how to create a L abel FormElement object:

Label For nEl erent | abel = new Label For nEl ement (" Account Bal ance");
System out. println(l abel.getTag());

This example produces the following output:

Account Bal ance
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SelectFormElement

The SelectFormElement class represents a select input type for an HTML form. Y ou can add and remove various options within

the select element.

SelectFormElement has methods available that allow you to view and change attributes of the select element:
o Use setMultiple() to set whether or not the user can select more than one option

« Use getOptionCount() to determine how many elements are in the option layout
o Use setSize() to set the number of options visible within the select element and use getSize() to determine the number of

visible options.

The following example creates a Sel ectFormElement object with three options. The SelectFormElement object named list, is
highlighted. The first two options added specify the option text, name, and select attributes. The third option added is defined by a

SelectOption object.

Sel ect FornEl ement |ist = new Sel ect FornEl ement ("1istl1");

Sel ect Option optionl = list.addOption("Optionl", "optl");
Sel ect Option option2 = |ist.addOption("QOption2", "opt2",
Sel ect Option option3 = new Sel ect Option("Option3", "opt3",

[ist.addOption(option3);
Systemout.println(list.getTag());

The above code example produces the following HTML code:

<select name="list1">

<option value="opt1">Optionl</option>

<option vaue="opt2">Option2</option>

<option value="opt3" selected="selected">Option3</option>
</select>

When you use this codein an HTML page, it looks like this:

Option3
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SelectOption

The SelectOption class represents an option in an HTML option form element. Y ou use the option form element in a select form.

Methods are provided that you can use to retrieve and set attributes within a SelectOption. For instance, you can set whether or not
the option defaults to being selected. Y ou can also set the input value it will use when the form is submitted.

The following example creates three SelectOption objects within a select form. Each SelectOption object below is highlighted.
They are named optionl, option2 and option3. The option3 object isinitially selected.

Sel ect For nEl enent |ist = new Sel ect FornEl enent ("1istl");

Sel ect Opti on optionl [ist.addOption("Optionl", "optl");

Sel ect Opti on option2 list.addOption("Option2", "opt2", false);
Sel ect Opti on option3 new Sel ect Option("Option3", "opt3", true);
list.addOption(option3);

Systemout.printlin(list.getTag());

The above code example produces the following HTML tag:

<select name="list1">

<option value="opt1">Optionl</option>

<option value="opt2">Option2</option>

<option value="opt3" selected="sel ected">Option3</option>
</select>

When you use thistag in an HTML form, it looks like this:

Option3
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RadioForminputGroup class

The RadioFormInputGroup class represents a group of RadioFormlnput objects. A user can select only one of the RadioFormlnput
objects from a RadioForml nputGroup.

The RadioFormlinputGroup class methods allow you to work with various attributes of a group of radio buttons. With these
methods, you can:

« Add aradio button
« Remove aradio button

o Get or set the name of the radio group

The following example creates a radio button group:

/1 Create sone radi o buttons.

Radi oFor m nput radi o0 new Radi oFor m nput ("age", "kid", "0-12", true);

Radi oFor m nput radiol new Radi oFor m nput ("age", "teen", "13-19", false);

Radi oFor m nput radi o2 new Radi oFor m nput ("age", "twentysonething", "20-29", false);
Radi oFor m nput radi o3 new Radi oForm nput ("age", "thirtysonething", "30-39", false);
/1l Create a radio button group and add the radi o buttons.

Radi oFor ml nput Group ageG oup = new Radi oFor m nput G oup("age");

age& oup. add( r adi 00) ;

age& oup. add(r adi ol) ;

ageG oup. add(radi 02) ;

ageG oup. add(radi 03) ;

System out . printl n(ageG oup. get Tag());

The code example above generates the following HTML code:

<input type="radio" name="age" value="kid" checked="checked" /> 0-12
<input type="radio" name="age" value="teen" /> 13-19

<input type="radio" name="age" value="twentysomething" /> 20-29
<input type="radio" name="age" value="thirtysomething" /> 30-39

When you use this code in an HTML form, it looks like this:

®0120 13190 2029 O 3039
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sHTMLHeading class

The HTMLHeading class represents an HTML header. Each header can have its own alignment and level from 1 (largest font,
most importance) to 6.

Methods for the HTM LHeading class include:
o Get and set the text for the header

o Get and set the level of the header

o Get and set the alignment of the header

« Get and set the direction of the text interpretation

« Get and set the language of the input element

« Get a String representation of the HTMLHeader object

Example: Creating HTMLHeading objects
The following example creates three HTM LHeading objects:

/1 Create and display three HTM.Headi ng obj ects.

HTM_Headi ng hl = new HTM_.Headi ng(1, "Heading", HTM.Constants.LEFT);
HTM_LHeadi ng h2 = new HTM_.Headi ng(2, "Subheadi ng", HTM.Constants. CENTER);
HTM_LHeadi ng h3 new HTM_Headi ng(3, "Iteni, HTM.Constants. Rl GHT);
Systemout.print(hl + "\r\n" + h2 + "\r\n" + h3);

The previous example produces the following tags:

<hl align="1eft">Headi ng</ hl>
<h2 al i gn="cent er " >Subheadi ng</ h2>
<h3 align="right">ltenx/ h3>

When you use these tagsin an HTML page, it looks like this:

Heading
Subheading

[tem

&«
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»HTMLLIst classes

The HTMLList classes allow you to easily create lists within your HTML pages. These classes provide methods to get and set
various attributes of the lists and the items within the lists.

In particular, the parent classHTML List provides a method to produce a compact list that displaysitemsin as small avertical
space as possible.

» Methodsfor HTMLList include:

o Compact the list

o Add and remove items from the list

o Add and remove lists from the list (making it possible to nest lists)
« Methodsfor HTML Listltem include:

o Get and set the contents of the item

o Get and set the direction of the text interpretation

o Get and set the language of the input element

Use the subclasses of HTMLList and HTMLListltem to create your HTML lists:
o OrderedList and OrderedListltem

o UnorderedList and UnorderedListltem

For coding snippets, see the following examples:
« Example: Creating ordered lists

« Example: Creating unordered lists

« Example: Creating nested lists

OrderedList and OrderedListltem

Use the OrderedList and OrderedL istltem classes to create ordered listsin your HTML pages.

o Methods for OrderedList include:
o Get and set the starting number for the first item in the list

o Get and set the type (or style) for the item numbers

o Methods for OrderedListltem include:
o Get and set the number for theitem

o Get and set the type (or style) for the item number

By using the methods in OrderedListltem, you can override the numbering and type for a specific itemin the list.

See the example for creating ordered lists.

UnorderedList and UnorderedListltem

Use the UnorderedList and UnorderedL istItem classesto create unordered listsin your HTML pages.
« Methods for UnorderedList include:
0 Get and set the type (or style) for the items
o Methods for UnorderedListitem include:
o Get and set the type (or style) for the item
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See the example for creating unordered lists.

Examples

The following examples show you how to use the HTML List classes to create ordered lists, unordered lists, and nested lists.

Example: Creating ordered lists
The following example creates an ordered list:

/1 Create an OrderedList.
OrderedLi st oList = new O deredLi st ( HTM_.Const ant s. SMALL_ROVAN) ;
/1l Create the OrderedListltens.
OrderedListltemlistlitenml = new OrderedListlitem();
OrderedListlitemlistliten2 = new OrderedListltem();
/1 Set the data in the O deredListltens.
listltendl. setltenData(new HTM.Text ("First itent));
[istltenR. setltenData(new HTM.Text (" Second item'));
/]l Add the list itens to the OrderedList.
oList.addListlten(listltentl);
oList.addListlten(listlten?);
System out. println(oList.getTag());

The previous example produces the following tags:

<ol type="i">
<li>First itenc/li>
<li>Second itenx/li>
</ ol >

When you use these tagsin an HTML page, it looks like this:
i. Firstitem
ii. Second item

Example: Creating unordered lists
The following example creates an unordered list:

/1 Create an UnorderedLi st.
Unor der edLi st uLi st = new Unorder edLi st (HTM_Const ant s. SQUARE) ;
/1 Create the UnorderedListltens.
UnorderedListlitemlistlteml = new UnorderedListltem();
UnorderedListlitemlistltem = new UnorderedListltem();
/1 Set the data in the UnorderedListltens.
listltenl. setltenData(new HTM.Text ("First item));
listltenR. setltenData(new HTM.Text ("Second item'));
/1 Add the list itenms to the UnorderedList.
uLi st.addListlten(listlteml);
uLi st.addListlten(listltenR);
System out. printl n(uList.getTag());

The previous example produces the following tags:

<ul type="square">
<li>First itenc/li>
<li>Second itenx/li>
</ ul >

When you use these tagsin an HTML page, it looks like this:
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= Firstitem
= Second item

Example: Creating nested lists
The following example creates a nested list:

/1 Create an UnorderedList.
Unor der edLi st uLi st = new Unor der edLi st (HTM_Const ant s. SQUARE) ;
/1 Create and set the data for UnorderedListltens.
UnorderedListlitemlistlteml = new UnorderedListltem();
UnorderedListlitemlistlten = new UnorderedListltem();
[istltendl. setltenData(new HTM.Text ("First itent));
[istltenR. setltenData(new HTM.Text (" Second item'));
/1l Add the list itenms to the UnorderedList.
uLi st.addListlten(listlteml);
uLi st.addListlten(listltenR);

/1 Create an OrderedList.
OrderedLi st olLi st = new OrderedLi st ( HTM_Const ants. SMALL_ROVAN) ;

/1l Create the OrderedListltens.
OrderedListlitemlistlitenml = new OrderedListlitem();
OrderedListitemlistliten? new OrderedListlitem();
OrderedListitemlistltenB new OrderedListlitem();

/1 Set the data in the O deredListltens.
listlteml. setltenData(new HTM.Text ("First item'));
listltenR. setltenData(new HTM.Text (" Second iten));
listltenB. setltenData(new HTM.Text ("Third item'));

/1 Add the list items to the O deredList.
oList.addListltenm(listltentl);
oLi st. addLi stltem(listlten®);

/1 Add (nest) the unordered list to OrderedListlten?
oLi st . addLi st (uLi st);

/1 Add another OrderedListltemto the O deredLi st

/1 after the nested UnorderedList.
oList.addListlten(listltenB);
System out. println(oList.getTag());

The previous example produces the following tags:

<ol type="i">
<li>First itenc/li>
<li>Second itenk/li>
<ul type="square">
<li>First itenc/li>
<li>Second itenx/li>
</ul >

<li>Third itenx/li>
</ ol >

When you use these tagsin an HTML page, it looks like this:
i. Firstitem
ii. Second item
= Firstitem
= Second item
iii. Thirditem
&
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»HTMLMeta class

The HTML Meta class represents meta-information used within an HTMLHead tag. Attributesin META tags are used when
identifying, indexing, and defining information within the HTML document.

Attributes of the META tag include:
« NAME - the name associated with the contents of the META tag
« CONTENT - values associated with the NAME attribute
o HTTP-EQUIV - information gathered by HTTP servers for response message headers
o LANG - thelanguage
o URL - used to redirect users from the current page to another URL

For example, to help search engines determine the contents of a page, you might use the following META tag:

<META nane="keywor ds" | ang="en-us" content="ganes, cards, bridge">
You can aso use HTMLMeta to redirect a user from one page to another.

Methods for the HTMLMeta class include:
o Get and set the NAME attribute

o Get and set the CONTENT attribute

o Get and set the HTTP-EQUIV attribute
o Get and set the LANG attribute

o Get and set the URL attribute

Example: Creating META tags
The following example creates two META tags:

/]l Create a META tag to hel p search engi nes determ ne page content.
HTM_LMeta nmetal = new HTM_Met a();

net al. set Nanme(" keywor ds");

net al. set Lang("en-us");

net al. set Cont ent ("ganes, cards, bridge");

/1l Create a META tag used by caches to determ ne when to refresh the page.
HTM_LMet a met a2 = new HTMLMet a(" Expires”, "Mon, 01 Jun 2000 12: 00: 00 GVI");
Systemout.print(netal + "\r\n" + nmeta2);

The previous example produces the following tags:

<met a name="keywords" content="ganes, cards, bridge">
<meta http-equi v="Expires" content="Mn, 01 Jun 2000 12: 00: 00 GMVI" >

<
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i

HTMLParameter class

The HTML Parameter class represents the parameters you can use with the HTML Servlet class. Each parameter has its own name
and value.

Methods for the HTML Parameter class include:
o Get and set the name of the parameter

o Get and set the value of the parameter

Example: Creating HTMLParameter tags
The following example creates an HTML Parameter tag:

/1 Create an HTM.Servl et Par aneter.
HTM_Par anet er parm = new HTM.Par aneter ("age", "21");
System out. println(parm;

The previous example produces the following tag:

<par am nane="age" val ue="21">

&
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»HTMLServlet class

The HTML Servlet class represents a server-side include. The servlet object specifies the name of the servlet and, optionally, its location.
Y ou may also choose to use the default location on the local system.

The HTML Servlet class works with the HTM L Parameter class, which specifies the parameters available to the servlet.

Methods for the HTML Servlet class include:
« Add and remove HTML Parameters from the servlet tag

« Get and set the location of the servlet
o Get and set the name of the servlet
« Get and set the alternate text of the servlet

Example: Creating HTMLServlet tags
The following example an HTML Servlet tag:

/1 Create an HTM.Servl et .

HTM.Servl et servlet = new HTM.Servlet("nyServlet", "http://server:port/dir");
/!l Create a parameter, then add it to the servlet.
HTM_Par amet er param = new HTM_.Paranet er (" parnl", "val uel");

servl et . addPar anet er ( paranj ;

/'l Create and add second paraneter
HTM_Par anmet er paran®2 = servlet.add("parnk", "value2");

/Il Create the alternate text if the web server does not support the servlet tag.
servl et.set Text ("The web server providing this page does not support the SERVLET tag.")
Systemout. println(servlet);

The previous example produces the following tags:

<servl et nane="nyServlet" codebase="http://server:port/dir">

<par am nane="parnl" val ue="val uel">

<par am nane="parnR" val ue="val ue2">

The web server providing this page does not support the SERVLET tag.
</servlet>

&
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HTML Table classes

The HTML Table class allows you to easily set up tables that you can use in HTML pages. This class provides methods to get and
set various attributes of the table, including:

o Get and set the width of the border
o Get the number of rowsin the table

« Add acolumn or row to the end of the table

« Remove acolumn or row at a specified column or row position

The HTMLTable class uses other HTML classes to make creating atable easier. The other HTML classes that work to create tables
are:

« HTMLTableCell: Creates atable cell

« HTMLTableRow: Creates atable row

o HTMLTableHeader: Creates a table header cell
« HTML TableCaption: Creates atable caption

Example

Example: Using HTML Table classes.
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HTMLTableCell class

The HTML TableCell class takes any HTML TagElement object as input and creates the table cell tag with the specified element.
The element can be set on the constructor or through either of two setElement() methods.

Many cell attributes can be retrieved or updating using methods that are provided in the HTML TableCell class. Some of the actions
you can do with these methods are:

o Get or set the row span
o Get or set the cell height
« Set whether or not the cell datawill use normal HTML line breaking conventions

The following example creates an HTML TableCell object and displays the tag:

/1 Create an HTM.Hyperlink object.

HTM_Hyperlink link = new HTM.Hyperlink("http://ww.ibm con',
"I BM Hone Page");

HTM.Tabl eCel | cell = new HTM.Tabl eCel | (Ii nk);

cell.setHorizontal Al i gnnent (HTM_Const ant s. CENTER) ;

Systemout.printlin(cell.getTag());

The getTag() method above gives the output of the example:

<td align="center"><a href="http://www.ibm.com">1BM Home Page</a></td>
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HTMLTableRow class

The HTML TableRow class creates arow within atable. This class provides various methods for getting and setting attributes of a
row. Some things you can do with these methods are:

« Add or remove a column from the row

« Get column data at the specified column Index
o Get column index for the column with the specified cell.

o Get the number of columnsin arow

o Set horizontal and vertical alignments

Thefollowing is an example for HTMLTableRow:

/1l Create a row and set the alignment.
HTM.Tabl eRow row = new HTM.Tabl eRow() ;
row. set Hori zont al Al i gnment (HTM_LTabl eRow. CENTER) ;

/1l Create and add the colum information to the row

HTM_LText account = new HTM.Text (customers_[row ndex] . get Account ());
HTML.Text name = new HTM.Text (custoners_[row ndex]. get Name());
HTM.Text bal ance = new HTM.Text (custonmers_[row ndex] . get Bal ance());

r ow. addCol uim(new HTM.Tabl eCel | (account));
r ow. addCol uim( new HTM.Tabl eCel | (nane));
r ow. addCol um(new HTM.Tabl eCel | (bal ance));

/1 Add the row to an HTM.Tabl e object (assune that the table already exists).
t abl e. addRow( r ow) ;
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HTMLTableHeader

The HTML TableHeader classinherits from the HTML TableCell class. It creates a specific type of cell, the header cell, giving you
a<th> cell instead of a<td> cell. Likethe HTML TableCell class, you call various methods in order to update or retreive attributes
of the header cell.

The following is an example for HTML TableHeader:

/1 Create the table headers.

HTM.Tabl eHeader account header = new HTM.Tabl eHeader (new HTM.Text (" ACCOUNT") ) ;
HTM.Tabl eHeader nane_header = new HTM.Tabl eHeader (new HTM.Text (" NAME") ) ;
HTM_Tabl eHeader bal ance_header = new HTM.Tabl eHeader () ;

HTM_LText bal ance = new HTM.Text (" BALANCE") ;

bal ance_header. set El enent ( bal ance) ;

/1 Add the table headers to an HTM.Tabl e obj ect (assune that the table already exists).
t abl e. addCol umHeader (account _header) ;

t abl e. addCol umHeader ( nane_header) ;

t abl e. addCol ummHeader ( bal ance_header) ;
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HTMLTableCaption

The HTML TableCaption class creates a caption for your HTML table. The class provides methods for updating and retrieving the
attributes of the caption. For example, you can use the setAlignment() method to specify to which part of the table the caption
should be aligned. The following is an example for HTML TableCaption:

/]l Create a default HTM.Tabl eCapti on object and set the caption text.
HTM_Tabl eCapti on capti on = new HTM.Tabl eCapti on();
caption. set El ement (" Cust oner Account Bal ances - January 1, 2000");

/1 Add the table caption to an HTM.Tabl e obj ect (assune that the table already exists).
tabl e. set Capti on(capti on);
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HTMLTree classes

The HTML Tree class allows you to easily set up ahierarchical tree of HTML elements that you can usein HTML pages. This
class provides methods to get and set various attributes of the tree, in addition to methods allowing you to:

o Get and set the HTTP Servlet Request
o Add an HTMLTreeElement or FileTreeElement to the tree

« Remove an HTML TreeElement or FileTreeElement from the tree

The HTMLTree class uses other HTML classes that make it easier to create a hierarchical tree:
o HTMLTreeElement: Creates atree element

o FileTreeElement: Creates afile tree el ement

o FileListElement: Creates afilelist element

Examples

The following examples show different ways to use the HTML Tree classes:
o Example: Using the HTML Tree classes

« Example: Creating atraversable IFS tree

&
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HTMLTreeElement class

The HTML TreeElement class represents an hierarchical element within an HTML Tree or other HTML TreeElements.

Many tree element attributes can be retrieved or updating using methods that are provided in the HTML TreeElement class. Some of the
actions you can do with these methods are:

o Get or set the visible text of the tree element

« Get or set the URL for the expanded and collapsed icon

« Set whether or not the tree element will be expanded

The following example creates an HTML TreeElement object and displays the tag:

/1l Create an HTM.Tree.
HTM.Tree tree = new HTM.Tree();

/'l Create parent HTM.TreeEl enent.
HTMLTr eeEl ement parent El enent = new HTM.Tr eeEl enent () ;
parent El ement . set Text Url (new HTM_Hyper |l i nk("http://nyWebPage", "My Wb Page"));

/1 Create HTM.TreeEl ement Chil d.

HTM_Tr eeEl emrent chi | dEl emrent = new HTM.Tr eeEl enment () ;

chi | dEl emrent . set Text Url (new HTM_Hyper | i nk("http://anot her WbPage", "Another Wb Page"));
par ent El ement . addEl enent (chi | dEl enent) ;

/1 Add the tree elenment to the tree.
tree. addEl enment (parent El ement) ;
Systemout. println(tree.getTag());

The getTag() method in the above example generates HTML tags that look like those displayed below. The example below is for display
purposes only:

- My Web Page
- Another Web Page

&
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FileTreeElement class

The FileTreeElement class represents the Integrated File System within an HTML Tree view.

Many tree element attributes can be retrieved or updating using methods that are provided in the HTML TreeElement class. Some
of the actions you can do with these methods are;

o Get or set the URL for the expanded and collapsed icon

« Set whether or not the tree element will be expanded

The following example creates a FileTreeElement object and displays the tag:

/1l Create an HTM.Tr ee.
HTM.Tree tree = new HTM.Tree();

/1 Create a URLParser object.
URLPar ser url Parser = new URLParser (httpServl et Request. get Request URI ());

/1 Create an AS400 obj ect.
AS400 system = new AS400( nmySystem mnyUserld, myPassword);

/1 Create an | FS object.
| FSJavaFil e root = new | FSJavaFil e(system "/ Q BM');

I/l Create a DirFilter object and get the directories.
DirFilter filter = newDirFilter();
File[] dirList = root.listFiles(filter);

for (int i=0; i < dirList.length; i++)
{

/1 Create a Fil eTreeEl ement.
Fil eTreeEl ement node = new Fil eTreeEl ement (dirList[i]);

/1 Set the Icon URL.

Servl et Hyperlink sl = new Servl etHyperlink(url Parser.getURI());
sl .setHtt pServl et Response(resp);

el ement . setlconUrl (sl);

// Add the FileTreeEl enent to the tree.
tree. addEl enent (el enent) ;

}

Systemout.println(tree.getTag());

The getTag() method above gives the output of the example:

+ ProdData
+ Test Folder
+ UserData
+ XML

+ include

+ locales

&

file:///D|/rzahh_pdfffiletree.htm [1/8/2001 12:39:02 PM]


file:///D|/rzahh_pdf/javadoc/com/ibm/as400/util/html/FileTreeElement.html
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/util/html/HTMLTreeElement.html#getIconUrl()
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/util/html/HTMLTreeElement.html#setIconUrl(com.ibm.as400.util.html.HTMLHyperlink)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/util/html/HTMLTreeElement.html#setExpanded(boolean)
file:///D|/rzahh_pdf/javadoc/com/ibm/as400/util/html/HTMLTreeElement.html#getTag()

IBM Toolbox for Java: FileListElement class

i

FileListElement class

The FileListElement class allows you to create afile list element, which represents the contents of an Integrated File System (IFS)
directory.

Y ou can use a FileListRenderer with a FileListElement object to specify how you want to display the list of files.

The FileListElement class provides methods that allow you to:
o List and sort the elements of thefilelist

o Get and set the HTTP Serviet Request
o Get and set the FileListRenderer
o Get and set the HTML Table with which to display thefilelist

Y ou can use this class with the FileTreeElement class to create atraversable list of IFSfiles.

The FileListElement javadoc shows how to create and display a FileListElement object.

Examples

The following example shows how you can use the FileListElement class with HTML Tree classes (FileTreeElement and
HTML TreeElement) to create atraversable IFStree:

« Example: Creating atraversable IFS treet®
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IBM Toolbox for Java beans

JavaBeans(T™) are reuseabl e software components that are written in Java. The component is a piece of program code that provides
awell-defined, functional unit, which can be as small asalabel for a button on awindow or as large as an entire application.

JavaBeans can be either visual or nonvisual components. Non-visual JavaBeans still have a visual representation, such asanicon
or aname, to alow visual manipulation.

All IBM Toolbox for Java public classes are also JavaBeans. These classes were built to Javasoft JavaBean standards; they
function as reuseable components. The properties and methods for an IBM Toolbox for Java bean are the same as the properties

and methods of the class.

JavaBeans can be used within an application program or they can be visually manipulated in builder tools, such as the IBM
VisualAge for Java product.

Examples

« Example: The IBM Toolbox for Java bean example show one way to use JavaBeans in your program.

« Example: The Visual bean builder code example shows one way to create a program from JavaBeans by using a visual
bean builder such asIBM Visual Agefor Java.
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Example: IBM Toolbox for Java bean code

The following example creates an AS400 object and a CommandCall object, and then registers listeners on the objects. The
listeners on the abjects print a comment when the AS/400 system connects or disconnects and when the CommandCall object
completes the running of a command.

(EEEEEEE bbb rrrrrrrirrrrr
/1

/1l Beans exanple. This program uses the JavaBeans support in the

/1 1 BM Tool box for Java cl asses.

/1

/1 Command synt ax:

/1 BeanExanpl e

/1
NN NN NNy
/1

/1 This source is an exanpl e of JavaBeans in the |BM Tool box for Java.
/1 1BMgrants you a nonexclusive license to use this as an exanple from
/1 which you can generate a simlar function tailored to your own

/1 specific needs.

/] This sanple code is provided by IBMfor illustrative purposes only.

/'l These exanpl es have not been thoroughly tested under all conditions.
/1 1BM therefore, cannot guarantee or inply reliability, serviceability,
/1 or function of these prograns.

/1 Al prograns contained herein are provided to you "AS I'S" without any
/1 warranties of any kind. The inplied warranties of nerchantability and
/1 fitness for a particular purpose are expressly disclainmed.

/1 1BM Tool box for Java

/1 (C) Copyright |1BM Corp. 1997

/1 Al rights reserved.

/1 US Government Users Restricted Rights -

/1 Use, duplication, or disclosure restricted
/1 by GSA ADP Schedul e Contract with |IBM Corp.

NNy

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. CormandCal | ;

i mport com i bm as400. access. Connecti onLi st ener;

i mport com i bm as400. access. Connecti onEvent;

i mport com i bm as400. access. Acti onConpl et edLi st ener;
i mport com i bm as400. access. Acti onConpl et edEvent ;

cl ass BeanExanpl e

{
AS400 as400_
CommandCal | cnd_

new AS400();
new CommandCal | ( as400_ );

BeanExanpl e()

{
/1 Whenever the systemis connected or disconnected print a
/1 coment. Do this by adding a |istener to the AS400 object.
/1 When a systemis connected or disconnected, the AS400 obj ect
/1 will call this code.

as400_. addConnecti onLi st ener
(new Connecti onLi st ener ()

public void connected(Connecti onEvent event)

file:///D|/rzahh_pdf/jbeanex.htm (1 of 2) [1/8/2001 12:39:03 PM]



IBM Toolbox for Java Example: Bean code example

Systemout.println( "System connected." );

public void di sconnect ed(Connecti onEvent event)

{
}

Systemout. println( "System di sconnected." );

}
)

/1 Whenever a conmand runs to conpletion print a comment. Do this
/1 by adding a listener to the commndCall object. The comuandCal |
/1 object will call this code when it runs a conmand.

cnd_. addAct i onConpl et edLi st ener (
new Acti onConpl et edLi st ener ()

public void acti onConpl et ed( Acti onConpl et edEvent event)

{
Systemout. println( "Conmmand conpleted.” );
}
}
)
}
voi d runComuand()
{
try
{ | | |
/1 Run a conmand. The listeners will print conments when the
/1l systemis connected and when the command has run to
/1 conpletion.
cmd_.run( "TESTCMD PARMS' );
catch (Exception ex)
{
Systemout.println( ex );
}
}

public static void main(String[] paraneters)
BeanExanpl e be = new BeanExanpl e();
be. runConmand() ;

System exit(0);
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Visual bean builder code example

This example uses the IBM Visual Age for Java Enterprise Edition V2.0 Composition Editor, but other visual bean builders are similar. This example
creates an applet for a button that, when pressed, runs acommand on an AS/400.
« Drag and drop a Button on the applet. (The Button can be found in the bean builder on the left side of the Visual Composition tab in the

figure below.)
« Drop a CommandCall bean and an AS400 bean outside the applet. (The beans can be found in the bean builder on the left side of the Visua

Composition tab in the figure below.)
VisualAge Visual Composition Editor window - gui.BeanExample.

S I=] E3

C | BeankExample
File Bean Edit Toolz ‘wWorkspace ‘wWindow Help

H By Wy HHADHDY Vs S P

@1 Methods .{‘ Hierarzhy E ditions | 24 vizyal Composition | 1e Beanlnfo

G Compazition Editar
A5/M00 Toolbox =
oA Button
-7
a [n] |
=iy =t
o,
i )
L A5 4001 e
= 0] -
e J | _'*IJ

I CommandCalll [com.ibm. az400. access. CommandCall] zelected.

« Edit the bean properties. (To edit, select the bean and then right-click to display a pop-up window, which has Properties as an option.)
o Changethe label of the Button to Run command, as shown in the figure below.

Changing the label of the button to Run command.

file:///D|/rzahh_pdf/jbeanbld.htm (1 of 6) [1/8/2001 12:39:06 PM]



IBM Toolbox for Java: Using a visual bean builder

[@BeanExample - Properties

|Eutt|:|r'|'l ﬂ
actionComman| Bun Corrnand |
background || |
beant ame Button

+| cohzfraints #1136 w64 w120 k33
enabled True
fiork Dialog, plain, 12
foreground |G
Run Comman
wizible True

|Label for the button

[ Show expert features

LU

1 Change the system name of the AS400 bean to TestSys.
o Change the user 1D of the AS400 bean to TestUser, as shown in the figure below.

Changing the name of theuser 1D to TestUser.

@BeanExample - Properties

| 454001 ~]
beanMame  |454001 |
guidvailable | True
syztemMame | TestSys
TestUszer
|Uzer ID. e

[ Show expert features
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o Change the command of the CommandCall bean to SNDM SG M SG(' Testing') TOUSR(' TESTUSER'), as shown in the figure
below.

Changing the command of the CommandCall bean.

E{:_;JEEEHEHEI‘I‘ID'E - Properties Ed

I CommandCall

beanM ame CommandCalll
SHOMSG MSGITESTING ) TOUSR[TESTUSER]

zypzten

I

LU

The command ta run on the A5 A400,

[ | Shaw erpert features

« Connect the AS400 bean to the CommandCall bean. The method you use to do this varies between bean builders. For this example, do the
following:

o Select the CommandCall bean and then click the right mouse button
o Select Connect

o Select Connectable Features

o Select system from the list of features as shown in the figure below.
0 Select the AS400 bean

o Select thisfrom the pop-up menu that appears over the AS400 bean

Connecting AS400 bean to CommandCall bean.
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E{_,.:lﬁtart connection from [CommandCalll] |

& Property ¢ Event

command B W B ¢ ;I

r Ne

— Details

D' escription: -
The &45,/400 system on which the object rezsides.

Froperty Type: com.ibm. az400. access AS400
Froperty iz; Readable, Wwiiteable, Bound, ;I

[T Show expert features

1] Cancel |

« Connect the button to the CommandCall bean.

Select the Button bean and then click the right mouse button
Select Connect

Select actionPerformed

Select the CommandCall bean

Select Connectable Features from the pop-up menu that appears
Select run() from thelist of methods as shown in the figure below.

Connecting a method to a button.
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E{_,. End connection to [CommandCalll] |

" Property % Method

remmn'EF'rnpertthangeListener[iava.I:ueans.F"n:upert_l,IE:I
removey'etoableChangelistener(java. beanz Metoable

runfjava.lang. String)
getCommand(java.lang. String)

getSystem(com. ibm. azd00 access A5 400]
sypzten RWBC

koS tringl]
ET]
wait[lorg]
wait[lang, it

4| | b

— Details

D' escription: -
Tl

Feturnz: boaolean
Maodifiers: public ;I

[T Show expert features

1] Cancel |

When you are finished, the VisualAge Visual Composition Editor window should look like the figure below.

VisualAge Visual Composition Editor window - Finished bean example.
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Program Call Markup Language

Overview

Program Call Markup Language (PCML) is atag language that helps you call AS/400 programs, with less Java code. PCML is
based upon the Extensible Markup Language (XML), atag syntax you use to describe the input and output parameters for AS/400
programs. PCML enables you to define tags that fully describe AS/400 programs called by your Java application. For more
information about XML, seethe XML reference section.

A huge benefit of PCML isthat it allows you to write less code. Ordinarily, extra code is needed to connect, retrieve, and translate
data between an AS/400 and IBM Toolbox for Java objects. However, by using PCML, your calls to the AS/400 with the IBM
Toolbox for Java classes are automatically handled. PCML class objects are generated from the PCML tags and help minimize the
amount of code you need to writein order to call AS/400 programs from your application.

Platform requirements

Although PCML was designed to support distributed program calls to AS/400 program objects from a Java platform, you can also
use PCML to make calls to an AS/400 program from within an AS/400 environment as well.

Topics for more information

Refer to the following topics on how to use PCML:
« Cadll programs with the help of PCML

« Build program calls with PCML tags
« A PCML example
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Building iSeries program calls with PCML

To build iSeries program calls with PCML, you must start by creating the following:
« Javaapplication
« PCML sourcefile

Depending upon your design process, you must write one or more PCML source files where you describe the interfaces to the i Series programs that will be called by your Java
application. Refer to PCML syntax for a detailed description of the language.

Then, your Java application, shown in yellow in Figure 1 below, interacts with the ProgramCall Document class. The ProgramCallDocument class uses your PCML source file to pass
information between your Java application and the i Series programs.

Figure 1. Making program callsto the AS/400 using PCML.

Java Envirenment

Application

AS5MA00 Toolbox
for Java Access
claz=zes

ASfA00
DPC
Server

PCML
Serialize

When your application constructs the ProgramCall Document object, the IBM XML parser reads and parses the PCML source file.

After the ProgramCallDocument class has been created, the application program uses the ProgramCallDocument class's methods to retrieve the necessary information from the server
through the i Series distributed program call (DPC) server.

To increase run-time performance, the ProgramCallDocument class can be serialized during your product build time. The ProgramCallDocument is then constructed using the
serialized file. In this case, the IBM XML parser is not used at run-time. Refer to Using serialized PCML files.

Using PCML source files

Y our Java application uses PCML by constructing a ProgramCall Document object with a reference to the PCML source file. The ProgramCallDocument object considers the PCML
source file to be a Java resource. Consequently, the PCML source file is found using the Java CLASSPATH.

The following Java code constructs a ProgramCall Document object:

AS400 as400 = new AS400();
Progr antCal | Docunent pcnl Doc = new Prograntal | Docunent (as400, "myPcnl Doc");

The ProgramCall Document object will look for your PCML source in afile called myPcmi Doc. pcni . Noticethat the. pcri extension is not specified on the constructor.

If you are developing a Java application in a Java "package,”" you can package-qualify the name of the PCML resource:

AS400 as400 = new AS400();
PrograntCal | Docunent pcml Doc = new Prograntal | Docunent (as400, "com conpany. package. nyPcm Doc");
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Using serialized PCML files

To increase run-time performance, you can use aserialized PCML file. A serialized PCML file contains serialized Java objects representing the PCML. The objects that are serialized
are the same objects that are created when you construct the ProgramCall Document from a source file as described above.

Using serialized PCML files gives you better performance because the IBM XML parser is not needed at run-time to process the PCML tags.

The PCML can be serialized using either of the following methods:
« From the command line:

#j ava com i bm as400. dat a. Progr anCal | Docunent -serialize mypcni <&

This method is helpful for having batch processes to build your application.
« From within a Java program:

PrograntCal | Document pcm Doc; // Initialized el sewhere

pcrl Doc. serialize();
If your PCML isin asource file named myDoc. pcmi , the result of serialization isafile named nyDoc. pcm . ser.

PCML source files vs. serialized PCML files
Consider the following code to construct a ProgramCall Document:

AS400 as400 = new AS400();
Prograntal | Document pcnl Doc = new PrograntCal | Docunent (as400, “"com nyconpany. nmypackage. myPcm Doc") ;

The ProgramCallDocument constructor will first try to find a serialized PCML file named nyPcm Doc. pcni . ser inthecom nyconpany. nypackage packagein the Java
CLASSPATH. If aserialized PCML file does not exist, the constructor will then try to find a PCML source file named nyPcm Doc. pcnl inthecom nyconpany. nypackage
package in the Java CLASSPATH. If aPCML source file does not exist, an exception is thrown.

Qualified names

Y our Java application uses the ProgramCallDocument.setValue() method to set input values for the i Series program being called. Likewise, your application uses the
ProgramCallDocument.getValue() method to retrieve output values from the i Series program.

When accessing values from the ProgramCallDocument class, you must specify the fully qualified name of the document element or <data> tag. The qualified nameisa
concatenation of the names of al the containing tags with each name separated by a period.

For example, given the following PCML source, the qualified name for the " nbr Polygons® itemis™" polytest.parm1.nbr Polygons' . The qualified name for accessing the " x" value
for one of the points in one of the polygonsis" polytest.par m1.polygon.point.x" .

If any one of the elements needed to make the qualified name is unnamed, all descendants of that element do not have a qualified name. Any elements that do not have a qualified
name cannot be accessed from your Java program.

<pcm version="1.0">
<program nanme="pol ytest" path="/QSYS.|ib/ MyLIB. i b/ POLYTEST. pgni >
<!-- Paraneter 1 contains a count of polygons along with an array of polygons -->
<struct nanme="parml" usage="i nputout put">
<dat a nanme="nbr Pol ygons" type="int" length="4" init="5" />
<!-- Each polygon contains a count of the number of points along with an array of points -->
<struct nanme="pol ygon" count ="nbr Pol ygons">
<dat a nane="nbrPoi nts" type="int" length="4" init="3" />
<struct name="point" count="nbrPoints" >
<data name="x" type="int" |ength="4" init="100" />
<data nane="y" type="int" |length="4" init="200" />
</struct>
</struct>
</ struct>
</ progran»
</ pcm >

Accessing data in arrays

Any <data> or <struct> element can be defined as an array using the count éttribute. Or, a<data> or <struct> element can be contained within another <struct> element that is
defined as an array.

Furthermore, a<data> or <struct> element can be in amultidimensional array if more than one containing element has a count attribute specified.

In order for your application to set or get values defined as an array or defined within an array, you must specify the array index for each dimension of the array. The array indices are
passed as an array of int values. Given the source for the array of polygons shown above, the following Java code can be used to retrieve the information about the polygons:

PrograntCal | Docunent polytest; // Initialized el sewhere

I nt eger nbr Pol ygons, nbrPoints, pointX, pointV;

nbr Pol ygons = (I nteger) polytest.getVal ue("pol ytest. parml. nbr Pol ygons");
System out . println("Nunber of polygons:" + nbrPol ygons);

indices = newint[2];

for (int polygon = 0; polygon < nbrPolygons.intValue(); polygon++)

{

indi ces[0] = pol ygon;
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nbr Points = (Integer) polytest.getVal ue("pol ytest.parml. pol ygon. nbr Poi nts", indices );
Systemout.println(" Nunber of points:" + nbrPoints);
for (int point = 0; point < nbrPoints.intValue(); point++)

indices[1] = point;

point X = (I nteger) polytest.getVal ue("pol ytest. parnil. pol ygon. poi nt.x", indices );
pointY = (Integer) polytest. getVal ue("pol ytest. parnil. pol ygon. point.y", indices );
System out . println(" X" + pointX + " Y:" + pointY);
}
}
Debugging

When you use PCML to call programs with complex data structures, it is easy to have errorsin your PCML that result in exceptions from the ProgramCallDocument class. If the
errors are related to incorrectly describing offsets and lengths of data, the exceptions can be difficult to debug.

The com.ibm.as400.data.PcmlMessagelog class allows you to turn on atracing function that prints to the standard output stream information that can be helpful in problem
determination. Y ou can call the following method to turn the tracing function on:

com i bm as400. dat a. Pcm MessagelLog. set Tr aceEnabl ed(true);

When the tracing function is turned on, the following types of information are printed to the standard output stream:
« A dump of the hexadecimal data being transferred between the Java application and the i Series program. This shows the program input parameters after character datais
converted to EBCDIC and integers are converted to big-endian. It also shows the output parameters before they are converted to the Java environment.

The datais shown in atypical hexadecimal dump format with hexadecimal digits on the left and a character interpretation on the right. The following is an example of this
dump format:

quol obJ[6]
fset : 0....... 4. ... .. 8....... Co...... 0....... 4..... .. 8....... Co.ovv. 0...4...8...C...0...4...8...C..
0 : SCE4E2D9 D7D9C640 4040 ** USRPRF

In the above example, the dump shows the seventh parameter has 10 bytes of data set to "* USRPRF ".
For output parameters, following the hexadecimal dump is a description of how the data has been interpreted for the document.

/ QBYS. 1i b/ QGY. ||b/QGYo_osJ pgn{2]

Ofset : 0....... 4....... 8....... C...... 0....... 4....... 8....... C...... 0...4...8...C...0...4...8...C..
0 : 0000000A OOOOOOOA 00000001 00000068 D7FOF9F9 FOF1F1F5 F1FAF2F6 F2F5F400 *................ P09901151426254.
20 : 00000410 00000001 00000000 00000000 00000000 00000000 00000000 00000000 *......... ...ttt
40 : 00000000 00000000 00000000 00000000 S

Readi ng data -- Ofset: 0O Lengt h:
Reading data -- Offset: 4 Lengt h:
Readi ng data -- Ofset: 8 Lengt h:
Readi ng data -- Ofset: c Lengt h:
Reading data -- Ofset: 10 Length:
Readi ng data -- Ofset: 11 Length:
Readi ng data -- Ofset: 18 Length:
Reading data -- Offset: le Length:
Readi ng data -- Ofset: 1f Length:

Nane: "qgyol obj .
Nane: "qgyol obj .
Nane: "qgyol obj .

l'istlnfo.total Rcds" Byt e data: 0000000A

l'i stInfo.rcdsReturned" Byte data: 0000000A
I'i stlnfo.rqgsHandl e" Byte data: 00000001
Nane: "qgyol obj.listlnfo.rcdLength” Byte data: 00000068
Nane: "qgyol obj . listlnfo.infoConplete" Byte data: D7

Nanme: "qgyol obj.listlnfo.dateCreated" Byte data: FOF9F9FOF1F1F5
Nanme: "qgyol obj.listInfo.ti meCreated" Byte data: F1F4F2F6F2F5
Nane: "qgyolobj.listInfo.listStatus" Byte data: F4

Name: "qgyolobj.listInfo.[8]" Byte data: 00

Readi ng data -- Ofset: 20 Length: Nane: "quol obj.listlnfo.lengthO I nfo" Byte data: 00000410
Reading data -- Ofset: 24 Length: Nane: "qgyol obj.listlInfo.firstRecord" Byte data: 00000001
Readi ng data -- O fset: 28 Length: 40 Nanme: "qgyolobj.listInfo.[11]" Byte data:
00000000000000000000000000000000000000000000000000000000000000000000000000000000

AhRPRONRPARMDD

*

The above messages can be very helpful in diagnosing cases where the output data coming from the i Series program does not match the PCML source. This can easily occur

when you are using dynamic lengths and offsets.
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PCML syntax

PCML consists of the following tags, each of which hasits own attribute tags:
« The program tag begins and ends code that describes one program

« The struct tag defines a named structure which can be specified as an argument to a program or as afield within another
named structure. A structure tag contains a data or a structure tag for each field in the structure.

« Thedatatag defines afield within aprogram or structure.

For example, below, the PCML syntax describes one program with one category of data and some isolated data.

<pr ogr ane
<struct>
<dat a> </ dat a>
</ struct>
<dat a> </ dat a>

</ pr ogr an
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The program tag

The program tag can be expanded with the following elements:

<pr ogr am name="name"
[ entrypoint="entry-point-nane" ]
[ pat h="pat h-nane" ]
[ parseorder="nane-list" ] >
[ returnvalue="{ void | integer }" ]
& [ threadsafe="{ true | false }" ]4%</progranp
’Attri bute |Va| ue ’ Description
entrypoint= | entry-point-name Specifies the name of the entry point within a service program
object that is the target of this program call.
’ name= | name ’ Specifies the name of the program.
path= path-name Specifies the path to the program object.
The default value is to assume the program isin the QSY S
library.
The path must be avalid IFS path name to a*PGM or
*SRVPGM object. If a* SRVPGM object is called, the
entrypoint attribute must be specified to indicate the name of the
entrypoint to be called.
If the entrypoint attribute is not specified, the default value for
this attribute is assumed to be a* PGM object from the QSY S
library. If the entrypoint attribute is specified, the default value
for this attribute is assumed to be a* SRVPGM object in the
QSYSlibrary.
The path name should be specified as all uppercase characters.
parseorder=|name-list Specifies the order in which output parameters will be processed.
The value specified is a blank separated list of parameter names
in the order in which the parameters are to be processed. The
names in the list must be identical to the names specified on the
name attribute of tags belonging to the <program>. The default
value is to process output parameters in the order the tags appear
in the document.
Some programs return information in one parameter that
describes information in a previous parameter. For example,
assume a program returns an array of structuresin the first
parameter and the number of entriesin the array in the second
parameter. In this case, the second parameter must be processed
in order for the ProgramCall Document to determine the number
of structures to process in the first parameter.
returnvalue= |void Specifiesthe type of value, if any, that isreturned from a service
The program does not return avalue. program call. This attribute is not allowed for * PGM object calls.
integer
The program returns a 4-byte signed integer.
“threadsafe= |true When you call a Java program and an i Series program that are on
The program is considered to be thread-safe. | the same server, use this property to specify whether you want to
call theiSeries program in the same job and on the same thread
false as the Java program. If you know your program is thread-safe,
The program is not thread-safe. setting the property to true resultsin better performance.
To keep the environment safe, the default isto call programsin
separate server jobs. The default value is false. &
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The struct tag

The structure tag can be expanded with the following elements:

N —

<struct nane="nane"

count ="{nunber | data-name }"]
maxvr m="versi on-string" |

m nvrm="ver si on-string” |

of fset ="{nunber | data-nanme }" ]

where number defines a fixed, never-changing sized array.

data-name
where data-name defines the name of a <data> element within the PCML

The data-name specified can be afully qualified name or anamethat is
relative to the current element. In either case, the name must reference a
<data> element that is defined with type="int". See Resolving Relative

Names for more information on how relative names are resolved.

document that will contain, at runtime, the number of elementsin the array.

of fsetfrom="{nunber | data-name | struct-nanme }" ]
out put si ze="{nunber | data-name }" ]
usage="{ inherit | input | output | inputoutput }" ]>
</struct>
|Attribute |Va|ue |Description
|name= |name |Specifi05the name of the <struct> element
count= number Specifies that the element isan array and

identifies the number of entriesin the array.

If this attribute is omitted, the element is not
defined as an array, athough it may be contained
within another element that is defined as an

array.

maxvrm=

version-string

Specifies the highest AS/400 version on which
the element exists. If the AS/400 version is
greater than the version specified on the
attribute, the element and its children, if any
exist, will not be processed during acall to a
program. The maxvrm element is helpful for
defining program interfaces which differ
between releases of AS/400.

The syntax of the version string must be
"VVRrMm," where the capitals letters"V," "R,"
and "M" areliteral charactersand "v," "r," and
"m" are one or more digits representing the
version, release and modification level,
respectively. The value for "v" must be from 1 to
255 inclusively. Thevauefor "r* and "m" must
be from 0 to 255, inclusively.

minvrm=

version-string
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offset= number Specifies the offset to the <struct> element
where number defines afixed, never-changing offset. within an output parameter.
data-name Some programs return information with a fixed
where data-namedefines the name of a <data> element within the PCML structure followed by one or more variable
document that will contain, at runtime, the offset to the element. The length fields or structures. In this case, the
data-name specified can be afully qualified name or anamethat isrelative  |location of avariable length element is usualy
to the current element. In either case, the name must reference a <data> specified as an offset or displacement within the
element that is defined with type="int". See Resolving Relative Names for parameter. The offset attribute is used to
more information on how relative names are resolved. describe the offset to this <struct> element.
Offset isused in conjunction with the
offsetfrom attribute. If the offsetfrom attribute
is not specified, the base location for the offset
specified on the offset attribute is the parent of
the element. See Specifying Offsets for more
information on how to use the offset and
offsetfrom attributes.
The offset and offsetfrom attributes are only
used to process output data from a program.
These attributes do not control the offset or
displacement of input data.
If the attribute is omitted, the location of the data
for the element isimmediately following the
preceding element in the parameter, if any.
offsetfrom= [ number Specifies the base | ocation from which the offset
where number defines a fixed, never-changing base location. A number atribute isrelative.
attribute is most typically used to specify number="0" indicating that the
offset is an absolute offset from the beginning of the parameter. If the offsetfrom attribute is not specified, the
base location for the offset specified on the
data-name offset attribute is the parent of this element. See
where data-name defines the name of a <data> element to be used asabase | Specifying Offsets for more information on how
location for the offset. The element name specified must be the parent or an to use the offset and offsetfrom attributes.
ancestor of this element. The value from the offset attribute will be relative to
the location of the element specified on this attribute. The data-name The offset and offsetfrom attributes are only
specified can be afully qualified name or aname that is relative to the current | ysed to process output data from a program.
element. In either case, the name must reference an ancestor of thiselement. | These attributes do not control the offset or
See Resolving Relative Names for more information on how relative names | displacement of input data.
are resolved.
struct-name
where struct-name defines the name of a <struct> element to be used as a
base location for the offset. The element name specified must be the parent or
an ancestor of this element. The value from the offset attribute will be relative
to the location of the element specified on this attribute. The struct-name
specified can be afully qualified name or a name that is relative to the current
element. In either case, the name must reference an ancestor of this element.
See Resolving Relative Names for more information on how relative names
are resolved.
outputsize= | number Specifies the number of bytes to reserve for
where number defines a fixed,never-changing number of bytesto reserve. output data for the element. For output
parameters which are variable in length, the
data-name outputsize attribute is needed to specify how
where data-name defines the name of a <data> element within the PCML many bytes should be reserved for datato be
document that will contain, at runtime, the number of bytes to reserve for returned from the AS/400 program. Outputsize
output data. The data-name specified can be afully qualified name or aname |can be specified on all variable length fields and
that isrelative to the current element. In either case, the name must reference | variable sized arrays, or it can be specified for an
a<data> element that is defined with type="int". See Resolving Relative entire parameter that contains one or more
Names for more information on how relative names are resolved. variable length fields.
Outputsize is not necessary and should not be
specified for fixed-size output parameters.
The value specified on the attribute is used as the
total size for the element including al children
of the element. Therefore, the outputsize
attribute isignored on any children or
descendants of the element.
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If the attribute is omitted, the number of bytesto
reserve for output data is determined at runtime
by adding the number of bytesto reserve for al
of the children of the <struct> element.

usage= inherit Usage isinherited from the parent element. If the
structure does not have a parent, usageis
assumed to be inputoutput.

The structure is an input value to the host
input program. For character and numeric types, the
appropriate conversion is performed.

output The structure is an output value from the host
program. For character and numeric types, the
appropriate conversion is performed.

inputoutput The structure is both and input and an output
value.

Resolving relative names

Several attributes allow you to specify the name of another element, or tag, within the document as the attribute value. The name specified can be
anamethat isrelative to the current tag.

Names are resolved by seeing if the name can be resolved as a child or descendent of the tag containing the current tag. If the name cannot be
resolved at thislevel, the search continues with the next highest containing tag. This resolution must eventually result in a match of atag that is
contained by the <pcml> tag, in which case the name is considered to be an absolute name, not arelative name.

<pcm version="1.0">
<program name="pol ytest" path="/QSYS.|i b/ MYLIB.|i b/ POLYTEST. pgni >
<l-- Paraneter 1 contains a count of polygoins along with an array of polygons -->
<struct nane="parml" usage="i nputout put">
<dat a name="nbr Pol ygons" type="int" length="4" init="5" />
<!-- Each pol ygon contains a count of the nunber of points along with an array of points -->
<struct name="pol ygon" count="nbr Pol ygons" >
<dat a name="nbrPoi nts" type="int" length="4" init="3" />
<struct nanme="poi nt" count="nbrPoints" >
<data nane="x" type="int" |length="4" init="100" />
<data nanme="y" type="int" |ength="4" init="200" />
</struct>
</struct>
</struct>
</ pr ogr an®
</pcm >

Specifying offsets

Some programs return information with a fixed structure followed by one or more variable length fields or structures. In this case, the location of a
variable length element is usually specified as an offset or displacement within the parameter.

An offset is the distance in bytes from a the beginning of the parameters to the beginning of afield or structure. A displacement isthe distancein
bytes from the beginning of one structure to the beginning of another structure.

For offsets, since the distance is from the beginning of the parameter, you should specify offsetfrom="0". The following is an example of an
offset from the beginning of the parameter:

<pcml version="1.0">
<program nanme="rmnyprog" path="/QSYS.|ib/ MLIB.Iib/ MYPROG pgni >

<l-- receiver variable contains a path -->

<struct name="reci ever" usage="output" outputsize="2048">
<dat a name="pat hType" type="int" |ength="4" />
<dat a nane="of f set ToPat hNanme" type="int" |ength="4" />
<dat a nane="| engt hOf Pat hNanme" type="int" |ength="4" />
<dat a name="pat hNanme" type="char" | ength="1 engt hOf Pat hNane"

of f set =" of f set ToPat hNane" of fsetfrom="0"/>
</ struct>
</ pr ogr an®
</pcm >
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For displacements, since the distance is from the beginning of another structure, you specify the name of the structure to which the offset is
relative. The following is an example of an displacement from the beginning of a named structure:

<pcml ="1.0">
<program name="nmnyprog" path="/QSYS.|ib/ MLIB.Iib/ MYPROG pgni >

<l-- receiver variable contains an object -->
<struct name="reci ever" usage="output" >
<dat a nane="obj ect Nane" type="char" |ength="10" />
<data name="li braryNanme" type="char" [|ength="10" />
<dat a name="obj ect Type" type="char" |ength="10" />
<struct nanme="pathl nfo" usage="output" outputsize="2048" >
<dat a nane="pat hType" type="int" Ilength="4" />
<dat a nane="of f set ToPat hName" type="int" |ength="4" />
<dat a nane="| engt hOf Pat hNane" type="int" |ength="4" />
<dat a nane="pat hNane" type="char" | ength="| engt hOf Pat hNane"
of f set =" of f set ToPat hNane" of f setfronm="pat hl nfo"/>
</ struct>
</ struct>
</ pr ogr an®
</pcm >
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The data tag

The data tag can have the following attributes. Attributes enclosed in brackets, [], indicate that the attribute is optional. If you specify an optional
attribute, do not include the brackets in your source. Some attribute values are shown as alist of choices enclosed in braces, {}, with possible
choices separated by vertical bars, |. When you specify one of these attributes, do not include the braces in your source and only specify one of the
choices shown.

<data type="{ char | int | packed | zoned | float | byte | struct }"
# [ bidistringtype="{ ST4 | ST5 | ST6 | ST7 | ST8 | ST9 | ST10 | ST11l | DEFAULT }"]%&
ccsid="{ nunber | data-nanme }" ]

count ="{ nunber | data-name }" ]

init="string" ]

I engt h="{ nunber | data-nanme }" ]

maxvr m="versi on-string" |

m nvrm="ver si on-string” |

nane="nane" |

of fset="{ nunber | data-nane }" ]

of fsetfrom="{ nunber | data-name | struct-nanme }" ]

out put si ze="{ nunber | data-name | struct-nanme }" ]

passby= "{ reference | value }" ]

preci si on="nunber" ]

struct="struct-nane" ]

— e e e e e e e — —

usage="{ inherit | input | output | inputoutput }" ]>
</ dat a>
IAttribute |VaJ ue | Description
type= char Indicates the type of data being used (character, integer, packed,
where char indicates a character value. The length zoned, floating point, byte, or struct).

attribute specifies the number of bytes of datawhich
may be different than the number of characters. A char
datavalue isreturned as ajava.lang.String.

int

whereint isan integer value. The length attribute
specifies the number of bytes, "2" or "4". The precision
attribute specifies the number of bits of precision. For
example:

length="2" precision="15"

Specifies a 16-bit signed integer. An int data
value with these specificationsis returned as a
java.lang.Short.

length="2" precision="16"

Specifies a 16-bit unsigned integer. Anint data
value with these specificationsisreturned asa
java.lang.Integer.

length="4" precision="31"

Specifies a 32-hit signed integer. An int data
value with these specificationsis returned as a
java.lang.Integer.

length="4" precision="32"

Specifies a 32-bit unsigned integer. An int data
valueisreturned as ajava.lang.Long.

##length="8" precision="63"

Specifies a 64-bit signed integer. An int data
valueis returned as ajava.lang.Long. %

For length="2", the default precision is"15". For

packed

where packed is a packed decimal value. The length
attribute specifies the number of digits. The precision
attribute specifies the number of decimal positions. A
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packed data valueisreturned as a
java.math.BigDecimal.

zoned

where zoned is a zoned decimal value. The length
attribute specifies the number of digits. The precision
attribute specifies the number of decimal positions. A
zoned data valueis returned as ajava.math.BigDecimal.

float
where float is afloating point value. The length
attribute specifies the number of bytes, "4" or "8". For

javalang.Float. For length="8", the float datavalue is
returned as ajava.lang.Double.

byte

where byteis abyte value. The length attribute
specifies the number of bytes. No conversion is
performed on the data. A byte data valueis returned as
an array of byte values (bytel[]).

struct

where struct specifies the name of the <struct>
element. A struct allows you to define a structure once
and reuse it multiple times within the document. When
type="struct", it isasif the structure specified appeared
at this location in the document.

AEbidistringtype=

DEFAULT
where DEFAULT isthe default string type for

non-bidirectional data (LTR).

ST4
where ST4 is String Type 4.

ST5
where ST5 is String Type 5.

ST6
where ST6 is String Type 6.

ST7
where ST7 is String Type 7.

ST8
where ST8is String Type 8.

ST9
where ST9 is String Type 9.

ST10
where ST10 is String Type 10.

ST11
where ST11 is String Type 11.

Specifies the bidirectional string type for <data> elements with
type="char". If this attribute is omitted, string type for this
element isimplied by the CCSID (whether explicitly specified or
the default CCSID of the host environment).

String types are defined in the javadoc for the Bidi StringType
class &

ccsid=

number
where number defines afixed, never-changing CCSID.

data-name

where data-name defines the name that will contain, at
runtime, the CCSID of the character data. The
data-name specified can be afully qualified name or a
name that isrelative to the current element. In either
case, the name must reference a <data> element that is
defined with type="int". See Resolving Relative Names
for more information on how relative names are
resolved.
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Specifies the host Coded Character Set ID (CCSID) for character
datafor the <data> element. The ccsid attribute can be specified
only for <data> elements with type="char".

If this attribute is omitted, character datafor thiselement is
assumed to be in the default CCSID of the host environment.
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count= number Specifies that the element is an array and identifies the number of
where number defines afixed, never-changing number |entriesin the array.
of elementsin asized array.

If the count attribute is omitted, the element is not defined as an
data-name array, athough it may be contained within another element that
where data-name defines the name of a<data> is defined as an array.
element within the PCML document that will contain,
at runtime, the number of elementsin the array. The
data-name specified can be afully qualified name or a
namethat is relative to the current element. In either
case, the name must reference a <data> element that is
defined with type="int". See Resolving Relative Names
for more information on how relative names are
resolved.

init= string Specifiesan initial value for the <data> element. The init value
isused if aninitial valueis not explicitly set by the application
program when <data> elements with usage="input" or
usage="inputoutput" are used.

The initial value specified is used to initialize scalar values. If the

element is defined as an array or is contained within a structure

defined as an array, the initial value specified is used as aninitial
valuefor all entriesin the array.
length= number Specifies the length of the data element. Usage of this attribute
where number defines afixed, never-changing length.  |varies depending on the data type.
data-name Data Type Description
where data-name defines the name of a<data> type="char" Thelength attribute specifies the number of
element within the PCML document that will contain, bytes, of datafor this element. Note that thisis
at runtime, the length. A data-name can be specified not necessarily the number of characters. A
only for <data> elements with type="char" or literal number or data-name must be specified.
type="byte". The data-name specified can be afully type="int"  Thelength attribute specifies the number of
qualified name or aname that is relative to the current bytes of datafor this element: "2", 4", or 8",
element. In either case, thg name must referencea £ The precision attri i ifv th
<data>_ element_that is defined with type="int”. See numb:rpofegi?soof {:)Ertec?gt (?n ;Jﬁ\é?cig yie
Resolvi ng Relative Names for more information on whether the integer is signed or unsigned. A
how relative names are resolved. literal number must be specified.
type="packed" The length attribute specifies the number of
numeric digits of data for this element. The
precision attributeis used to specify the number
of decimal digits. A literal number must be
specified.

type="zoned" Thelength attribute specifies the number of

numeric digits of data for this element. The
precision attribute is used to specify the number
of decimal digits. A literal number must be
specified.

type="float" Thelength attribute specifies the number of

bytes, 4 or 8, of datafor this element. A literal
number must be specified.

type="byte"  Thelength attribute specifies the number of

bytes of datafor this element. A literal number
or data-name must be specified.

type="struct" Thelength attribute is not allowed.

maxvrm= version-string Specifies the highest version of iSeries on which this element
exists. If theiSeries version is greater than the version specified
on this attribute, this element and its children, if any exist, will
not be processed during acall to a program. This attributeis
helpful for defining program interfaces which differ between
releases of iSeries.

The syntax of the version string must be "VvRrMm", where the

capitalsletters"V," "R," and "M" are literal charactersand "v,"

"r," and "m" are one or more digits representing the version,

release and modification level, respectively. The value for "v"

must be from 1 to 255 inclusively. The value for "r" and "m"

must be from 0 to 255, inclusively.
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where number defines afixed, never-changing base
location. Number is most typically used to specify
number="0" indicating that the offset is an absolute
offset from the beginning of the parameter.

data-name

where data-name defines the name of a <data>
element used as a base location for the offset. The
element name specified must be the parent or an
ancestor of this element. The value from the offset
attribute will be relative to the location of the element
specified on this attribute. The data-name specified can
be afully qualified name or aname that isrelative to
the current element. In either case, the name must
reference an ancestor of this element. See Resolving
Relative Names for more information on how relative
names are resolved.

struct-name

where struct-name defines the name of a<struct>
element used as a base location for the offset. The
element name specified must be the parent or an
ancestor of this element. The value from the offset
attribute will be relative to the location of the element
specified on this attribute. The struct-name specified
can be afully qualified name or anamethat isrelative
to the current element. In either case, the name must
reference an ancestor of this element. See Resolving
Relative Names for more information on how relative
names are resolved.
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minvrm= version-string Specifies the lowest version of iSeries on which this element
exists. If theiSeries version is less than the version specified on
this attribute, this element and its children, if any exist, will not
be processed during a call to a program. This attribute is hel pful
for defining program interfaces which differ between rel eases of
iSeries.
The syntax of the version string must be "VvRrMm," where the
capitalsletters"V," "R," and "M" areliteral charactersand "v,"
"r," and "m" are one or more digits representing the version,
release and modification level, respectively. The value for "v"
must be from 1 to 255 inclusively. The vaue for "r" and "m"
must be from 0 to 255, inclusively.
name= name | Specifies the name of the <data> element.
offset= number Specifies the offset to the <data> element within an output
where number defines a fixed, never-changing offset. parameter.
data-name Some programs return information with a fixed structure
where data-name defines the name of a <data> followed by one or more variable length fields or structures. In
element within the PCML document that will contain, |this case, the location of avariable length element is usualy
at runtime, the offset to this element. The data-name specified as an offset or displacement within the parameter.
specified can be afully qualified name or anamethat is
relative to the current element. In either case, the name | An offset attribute is used in conjunction with the offsetfrom
must reference a <data> element that is defined with attribute. If the offsetfrom attribute is not specified, the base
type="int". See Resolving Relative Names for more location for the offset specified on the offset attributeisthe
information on how relative names are resolved. parent of this element. See Specifying Offsets for more
information on how to use the offset and offsetfrom attributes.
The offset and offsetfrom attributes are only used to process
output data from a program. These attributes do not control the
offset or displacement of input data.
If this attribute is omitted, the location of the data for this
element isimmediately following the preceding element in the
parameter, if any.
offsetfrom= number Specifies the base |ocation from which the offset attributeis

relative.

If the offsetfrom attribute is not specified, the base |ocation for
the offset specified on the offset attribute is the parent of this
element. See Specifying Offsets for more information on how to

use the offset and offsetfrom attributes.

The offset and offsetfrom attributes are only used to process
output data from a program. These attributes do not control the
offset or displacement of input data.
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outputsize= number Specifies the number of bytes to reserve for output data for the
where a number defines a fixed, never-changing element. For output parameters which are variable in length, the
number of bytes to reserve. outputsize attribute is needed to specify how many bytes should
be reserved for data to be returned from the i Series program. An
data-name outputsize attribute can be specified on all variable length fields
where data-name defines the name of a<data> and variable sized arrays, or it can be specified for an entire
element within the PCML document that will contain, | parameter that contains one or more variable length fields.
at runtime, the number of bytes to reserve for output
data. The data-name specified can be afully quaified |Outputsizeisnot necessary and should not be specified for
name or anamethat isrelative to the current element. | fixed-size output parameters.
In either case, the name must reference a <data>
element that is defined with type="int". See Resolving | The value specified on this attribute is used as the total size for
Relative Names for more information on how relative | the element including all the children of the element. Therefore,
names are resolved. the outputsize attribute is ignored on any children or
descendants of the element.
If outputsize is omitted, the number of bytesto reserve for
output data is determined at runtime by adding the number of
bytesto reserve for al of the children of the <struct> element.
passby= reference Specifies whether the parameter is passed by reference or passed
where reference indicates that the parameter will be by value. This attribute is allowed only when this element isa
passed by reference. When the program is called, the child of a<program> element defining a service program call.
program will be passed a pointer to the parameter
value.
value
where value indicates an integer value. Thisvalueis
allowed only when
type="int" and length="4" is specified.
precision= number Specifies the number of bytes of precision for some numeric data
types.
Data Type Description
type="int"  Useprecision="15" for asigned 2-byte integer.
length="2" Use precision="16" for an unsigned 2-byte
integer. The default valueis"15".
type="int"  Useprecision="31" for asigned 4-byte integer.
length="4"  Use precision="32" for an unsigned 4-byte
integer.
“type="int" Use precision="63" for asigned 8-byte integer.
length="8" &
type="zoned" The precision specifies the number of decimal
digits. The number specified must be greater than
or equal to zero and less than or equal to the total
number of digits specified on the length attribute.
type="zoned" The precision specifies the number of decimal
digits. The number specified must be greater than
or equal to zero and less than or equal to the total
number of digits specified on the length attribute.
struct= name Specifies the name of a <struct> element for the <data>
element. A struct attribute can be specified only for <data>
elements with type="struct".
usage= inherit Usage isinherited from the parent element. If the structure does
not have a parent, usage is assumed to be inputoutput.
input Defines an input value to the host program. For character and
numeric types, the appropriate conversion is performed.
output Defines an output value from the host program. For character and
numeric types, the appropriate conversion is performed.
inputoutput Defines both and input and an output value.
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Resolving relative names

Severad attributes allow you to specify the name of another element, or tag, within the document as the attribute value. The name specified can be
aname that isrelative to the current tag.

Names are resolved by seeing if the name can be resolved as a child or descendent of the tag containing the current tag. If the name cannot be
resolved at this level, the search continues with the next highest containing tag. This resolution must eventually result in a match of atag that is
contained by the <pcml> tag, in which case the name is considered to be an absolute name, not arelative name.

<pcm version="1.0">
<program name="pol ytest" path="/QSYS. |i b/ MyLIB. |i b/ POLYTEST. pgni >
<l-- Paraneter 1 contains a count of polygoins along with an array of polygons -->
<struct nane="parml" usage="i nputout put">
<dat a nane="nbr Pol ygons" type="int" length="4" init="5" />
<!-- Each pol ygon contains a count of the nunber of points along with an array of points -->
<struct nane="pol ygon" count="nbr Pol ygons" >
<dat a nane="nbr Poi nts" type="int" length="4" init="3" />
<struct name="point" count="nbrPoints" >
<data nanme="x" type="int" |ength="4" init="100" />
<data nane="y" type="int" |ength="4" init="200" />
</struct>
</ struct>
</struct>
</ pr ogr an®
</pcm >

Specifying offsets

Some programs return information with a fixed structure followed by one or more variable length fields or structures. In this case, the location of a
variable length element is usually specified as an offset or displacement within the parameter.

An offset isthe distance in bytes from the beginning of the parameters to the beginnings of afield or structure. A displacement isthe distancein
bytes from the beginning of one structure to the beginning of another structure.

For offsets, since the distance is from the beginning of the parameter, you should specify offsetfrom="0". The following is an example of an
offset from the beginning of the parameter:

<pcm version="1.0">
<program name="rmnyprog" path="/QSYS.|ib/ MYLIB.|ib/ MYPROG pgni >

<!-- receiver variable contains a path -->

<struct nane="receiver" usage="output" outputsize="2048">
<dat a name="pat hType" type="int" |ength="4" />
<dat a nane="of f set ToPat hNane" type="int" |ength="4" />
<dat a nane="| engt hOf Pat hNanme" type="int" |ength="4" />
<dat a name="pat hName" type="char" | ength="1 engt hOf Pat hNane"

of f set =" of f set ToPat hNane" offsetfrom="0"/>
</struct>
</ pr ogr ane
</pcm >

For displacements, since the distance is from the beginning of another structure, you specify the name of the structure to which the offset is
relative. The following is an example of an displacement from the beginning of a named structure:

<pcm version="1.0">
<program name="nyprog" path="/QSYS.|ib/ MYLIB.|ib/ MYPROG. pgni >

<!-- receiver variable contains an object -->
<struct nane="receiver" usage="output" >
<dat a name="obj ect Nane" type="char" |ength="10" />
<dat a nane="li brar yNane" type="char" |ength="10" />
<dat a name="obj ect Type" type="char" [|ength="10" />
<struct nane="pat hl nfo" usage="output" outputsize="2048" >
<dat a nane="pat hType" type="int" length="4" />
<dat a nane="of f set ToPat hName" type="int" |ength="4" />
<dat a nane="| engt hOf Pat hNanme" type="int" |ength="4" />
<dat a nane="pat hNane" type="char" | ength="1engt hOf Pat hName"
of f set =" of f set ToPat hNane" of fsetfrone"pathlnfo"/>
</struct>
</ struct>
</ pr ogr anr
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</pcm >
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Program Call Markup Language (PCML) examples

Some examples of using Program Call Markup Language to call OS/400 APIs are listed below. The explanation of each example
links to a page that shows the PCML source followed by a Java program.
« Simple example of retrieving data: Shows the PCML source and Java program needed to retrieve information about a user
profile on the AS/400. The API being called is the Retrieve User Information (QSYRSURI) API.

« Retrieving alist of information: Shows the PCML source and Java program needed to retrieve alist of authorized users on

an AS/400. The API being called isthe Open List of Authorized Users (QGY OLAUS) API. This example illustrates how
to access an array of structures returned by an AS/400 program.

« Retrieving multidimensional data Shows the PCML source and Java program needed to retrieve alist Network File

System (NFS) exports from an AS/400. The API being called is the Retrieve NFS Exports (QZNFRTVE) API. This
exampleillustrates how to access arrays of structures within an array of structures.

Note: The proper authority for each example varies but may include specific object authorities and special authorities. In order to
run these examples, you must sign on with a user profile that has authority to do the following:

« Call the OS/400 API in the example
« Access the information being requested

License information

IBM grants you a nonexclusive license to use these as examples from which you can generate similar function tailored to your own
specific needs. These samples are provided in the form of source material which you may change and use.

DISCLAIMER

This sample codeis provided by IBM for illustrative purposes only. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these programs. All programs
contained herein are provided to you "AS IS" without any warranties of any kind. ALL WARRANTIES, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE EXPRESSLY DISCLAIMED.

Y our license to this sample code provides you no right or licensesto any IBM patents. IBM has no obligation to defend or
indemnify against any claim of infringement, including but not limited to: patents, copyright, trade secret, or intellectual property
rights of any kind.

COPYRIGHT

5722-JC1 (C) Copyright IBM CORP. 1998, 1999
All rights reserved.

US Government Users Restricted Rights -

Use, duplication or disclosure restricted

by GSA ADP Schedule Contract with IBM Corp.
Licensed Material - Property of IBM
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Simple example of retrieving data

PCML sourcefor calling QSYRUSRI

<pcml version="1.0">

<!-- PCM. source for calling "Retreive user Information" (QSYRUSRI) APl -->

<!-- Format USRI 0150 - Other formats are available -->

<struct name="usri 0100">
<dat a name="byt esRet ur ned" type="int" | engt h="4" usage="out put"/>
<dat a nanme="byt esAvai l abl e" type="int" | engt h="4" usage="output"/>
<data nanme="userProfile" type="char" | engt h="10" usage="out put"/>
<dat a nanme="previ ousSi gnonDat e" type="char" | ength="7" usage="output"/>
<dat a nanme="previ ousSi gnonTi nme" type="char" | engt h="6" usage="output"/>
<dat a type="hyte" | ength="1" usage="output"/>
<dat a nanme="badSi gnonAtt enpts" type="int" | engt h="4" usage="out put"/>
<dat a nanme="st at us" type="char" | engt h="10" usage="out put"/>
<dat a nane="passwor dChangeDat e" type="byt e" | engt h="8" usage="output"/>
<dat a name="noPassword" type="char" | ength="1" usage="output"/>
<dat a type="byte" | engt h="1" usage="output"/>
<dat a name="passwor dExpirationlnterval" type="int" | engt h="4" usage="out put"/>
<dat a nanme="dat ePasswor dExpi r es" type="hbyte" | engt h="8" usage="output"/>
<dat a name="daysUnti | Passwor dExpi r es" type="int" | engt h="4" usage="out put"/>
<dat a nanme="set Passwor dToExpire" type="char" | engt h="1" usage="output"/>
<dat a nanme="di spl aySi gnonl nf o" type="char" | engt h="10" usage="out put"/>

</struct>

<l-- Program @SYRUSRI and its paraneter list for retrieving USRI 0100 format -->

<program nane="qgsyrusri" path="/QSYS.|i b/ QSYRUSRI . pgni >
<data name="recei ver" type="struct"
struct="usri 0100"/ >

usage="out put "

{

{

/1 Exanple programto call
public class qgsyrusri {

public gsyrusri() {
}

AS400 as400System
ProgranCal | Docunent pcm; //

try

"Retrieve User

Il

System set Err (System out) ;

/1 Construct AS400 wi thout paraneters,
as400Syst em = new AS400();

public static void nmain(String[] argv)

Information" (QSYRUSRI) API

com i bm as400. access. AS400
com i bm as400. dat a. Progr antCal | Docunent

user will

be pronpted

/1 Uncomment the follow ng to get debugging information

/1 com i bm as400. dat a. Pcml MessagelLog. set TraceEnabl ed(true);

System out. println("Begi nning PCM. Exanple..");

System out. println("

/1 Construct Prograntal | Docunent
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Constructing PrograntCal | Docunent for QSYRUSRI

<data nanme="recei verLength" type="int" | engt h="4" usage="input" />
<data nanme="formt" type="char" | engt h="8" usage="i nput"
i ni t="USRI 0100"/ >
<dat a nanme="profil eNane" type="char" | engt h="10" usage="i nput"
init="*CURRENT"/>
<dat a nanme="error Code" type="int" | engt h="4" usage="i nput"
init="0"/>
</ progr anp
</ pcm >
Java program sourcefor calling QSYRUSRI
i mport com i bm as400. dat a. Progr antCal | Docunent ;
i mport com i bm as400. dat a. Pcm Excepti on;
i nport com i bm as400. access. AS400;
i mport com i bm as400. access. AS400Message;

bool ean rc = fal se; /1 Return code from Prograntal | Docunent. cal | Progran()
String nmsgld, nsgText; /'l Messages returned from AS/ 400
oj ect val ue; /1 Return val ue from Prograntal | Docunent . get Val ue()

API...");
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{

}

/1 First paranmeter is systemto connect to

/1 Second paraneter is pcnml resource nane. In this exanple,

/] serialized PCM. file "qgsyrusri.pcnl.ser" or

/1 PCML source file "gsyrusri.pcml " nust be found in the classpath.
pcm = new PrograntCal | Docunent (as400System "qsyrusri");

/] Set input paraneters. Several paraneters have default val ues

/1l specified in the PCML source. Do not need to set them using Java code.

System out. println(" Setting input paraneters...");

pcm . set Val ue("qgsyrusri.receiverLength", new Integer((pcm.getQutputsize("gsyrusri.receiver"))));

/! Request to call the API

/1 User will be pronpted to sign on to the system

System out. println(" Cal ling QSYRUSRI APl requesting information for the sign-on user.");
rc = pcm . call Program("qgsyrusri");

/1 1f return code is false, we received nessages fromthe AS/ 400
if(rc == fal se)
{

/1l Retrieve list of AS/400 nessages

AS400Message[] msgs = pcmi . get Messageli st ("qgsyrusri™);

/] lterate through nessages and wite themto standard out put
for (int m= 0; m< nsgs.length; mt+)
{

msgld = msgs[n].getlD();

msgText = msgs[ni.get Text();

Systemout. println(" "+ negld + " - " + negText);

Systemout.println("** Call to QSYRUSRI failed. See messages above **");
System exi t(0);

/1l Return code was true, call to QSYRUSRI succeeded
I/l Wite some of the results to standard out put

el se

{
val ue = pcn . get Val ue("qgsyrusri.receiver. bytesReturned");
Systemout. println(" Byt es returned: " + val ue);
val ue = pcnm . get Val ue("qgsyrusri.receiver. bytesAvail able");
Systemout. println(" Byt es avail abl e: " + val ue);
val ue = pcmi . get Val ue("qgsyrusri.receiver.userProfile");
Systemout. println(" Profil e name: " + val ue);
val ue = pcnl . get Val ue("qgsyrusri.receiver. previ ousSi gnonDate");
Systemout. println(" Previ ous signon date:" + val ue);
val ue = pcnl . getVal ue("qgsyrusri.receiver. previ ousSi gnonTi ne");
Systemout. println(" Previ ous signon tinme:" + val ue);

}

}
catch (Pcm Exception e)

Systemout. println(e.getLocal i zedMessage());
e.printStackTrace();

Systemout.println("*** Call to QSYRUSRI failed. ***");
System exit (0);

System exit(0);
} /1 End nmin()
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Example of retrieving a list of information

PCML sourcefor calling QGYOLAUS

<pcm version="1.0">

<pr ogr am nanme="qgyol aus"

created by QGYOLAUS.

>

<I-- PCM. source for calling "Open List of Authorized Users" (QGYOLAUS) APl -->
<!-- Format AUTUW0150 - Other fornats are available -->
<struct nane="autu0150">
<dat a nanme="nane" type="char" | ength="10" />
<dat a nanme="user Or G oup" type="char" length="1" />
<dat a nane="groupMenbers" type="char" length="1" />
<dat a nane="description" type="char" |ength="50" />
</struct>
<I-- List information structure (comon for "Open List" type APIs) -->
<struct nane="listlnfo">
<dat a name="t ot al Rcds" type="int" length="4" />
<dat a name="rcdsReturned" type="int" |ength="4" />
<dat a name="r qsHandl e" type="byte" length="4" />
<dat a nanme="rcdLengt h" type="int" length="4" />
<dat a name="i nf oConpl ete" type="char" |ength="1" />
<dat a nane="dateCreated" type="char" |ength="7" />
<data nanme="tineCreated" type="char" |ength="6" />
<data nanme="1li st St at us" type="char" |ength="1" />
<dat a type="byte" |length="1" />
<dat a nanme="lengthOf I nfo" type="int" |ength="4" />
<data name="firstRecord" type="int" |l|ength="4" />
<dat a type="byte" |ength="40" />
</struct>
<I-- Program QGYOLAUS and its paraneter list for retrieving AUTU0O150 format -->

pat h="/ QSYS. | i b/ QGY. | i b/ QGYOLAUS. pgni parseorder="listInfo receiver">

<dat a name="r ecei ver" type="struct" struct="autu0150" usage="out put"
count="Ilistlnfo.rcdsReturned" outputsize="receiverLength" />

<dat a name="r ecei verLengt h" type="int" | engt h="4" usage="input" init="16384" />
<dat a name="1i st | nfo" type="struct" struct="listlnfo" usage="output" />
<dat a name="r cdsToRet ur n" type="int" | engt h="4" usage="input" init="264" />
<dat a name="f or mat " type="char" | engt h="10" usage="input" init="AUTU0150" />
<dat a nanme="sel ecti on" type="char" | engt h="10" usage="input" init="*USER' />
<dat a name="nenber " type="char" | engt h="10" usage="input" init="*NONE" />
<dat a name="err or Code" type="int" | engt h="4" usage="input" init="0" />

</ pr ogr an®

<I'-- Program QGYGILE returned additional "records" fromthe |ist

<program name="qgygt! e" path="/QSYS. i b/ QGY.|i b/ QGYGILE. pgni' parseorder="listInfo receiver">

<dat a name="r ecei ver" type="struct" struct="autu0150" usage="out put"
count="listlnfo.rcdsReturned" outputsize="receiverLength" />
<dat a name="recei ver Lengt h" type="int" | engt h="4" usage="input" init="16384" />
<dat a name="r equest Handl e" type="byte" | engt h="4" usage="input" />
<dat a name="1i st | nfo" type="struct" struct="listlnfo" usage="output" />
<dat a name="r cdsToRet ur n" type="int" | engt h="4" usage="input" init="264" />
<dat a name="st arti ngRcd" type="int" | engt h="4" usage="input" />
<dat a nanme="er r or Code" type="int" | engt h="4" usage="input" init="0" />
</ pr ogr an®
<I'-- Program QGYCLST closes the list, freeing resources on the AS/400 -->
<program nanme="qgycl st" path="/QSYS. |i b/ QGY.|i b/ QGYCLST. pgnt >
<dat a name="r equest Handl e" type="byte" | engt h="4" usage="input" />
<dat a name="er r or Code" type="int" | engt h="4" usage="input" init="0" />
</ pr ogr an>
</ pcm >

Java program source for calling QGYOLAUS
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i mport com i bm as400. dat a. Progr antCal | Docurent ;
i mport com i bm as400. dat a. Pcrm Excepti on;

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. AS400Message;

/1 Example programto call "Retrieve List of Authorized Users" (QGYOLAUS) API
public class qggyol aus

{

public static void main(String[] argv)

{
AS400 as400System // comibm as400. access. AS400
ProgranCal | Docunent pcm; // comibm as400. dat a. Progr antal | Docunent
bool ean rc = fal se; /1 Return code from PrograntCal | Docurment . cal | Program()
String nmsgld, nsgText; /1 Messages returned from AS/ 400
oj ect val ue; /1 Return value from ProgranCal | Docunent . get Val ue()

int[] indices = newint[1]; // Indices for access array val ue

i nt nbrRcds, /1l Nunmber of records returned from QGYOLAUS and QGYGILE
nbr Users; /1 Total nunber of users retrieved
String |istStatus; /] Status of list on AS/ 400

byte[] requestHandl e = new byte[4];
System set Err (System out) ;

/1 Construct AS400 without paraneters, user will be pronpted
as400Syst em = new AS400();

try
{

/1 Uncomment the followi ng to get debugging information
/1 comibm as400. dat a. Pcml MessagelLog. set Tr aceEnabl ed(true);

System out. println("Begi nning PCM. Exanple..");
System out. println(" Constructing PrograntCal | Document for QGYCOLAUS API...");

/1 Construct ProgranCal | Docunent

/1 First paraneter is systemto connect to

/1 Second paraneter is pcml resource nanme. In this exanple,

/1 serialized PCM. file "qgyol aus. pcm .ser" or

/1 PCML source file "qgyol aus. pcm ™ nust be found in the classpath.
pcml = new ProgranCal | Docunent (as400System "qgyol aus");

/1 Al input paranmeters have default values specified in the PCM. source.
/1 Do not need to set them using Java code.

/'l Request to call the API

/1 User will be pronpted to sign on to the system

System out. println(" Cal | i ng QGYCLAUS APl requesting information for the sign-on user.");
rc = pcnl . call Progran("qgyol aus");

/1 If return code is false, we received nessages fromthe AS/ 400
if(rc == fal se)
{

/1 Retrieve |list of AS/400 nessages

AS400Message[] msgs = pcnl. get MessagelLi st (" qggyol aus");

/1 lterate through nmessages and wite themto standard out put
for (int m= 0; m< nsgs.length; mH+)

{

msgld = megs[nj.getlD();

nsgText = nsgs[n].get Text();

Systemout. println(" "+ megld + " - " + negText);
}

Systemout.println("** Call to QGYOLAUS fail ed. See nessages above **");
System exi t(0);

/1 Return code was true, call to QGYOLAUS succeeded
/1 Wite some of the results to standard out put
el se

bool ean doneProcessi ngLi st = fal se;
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String programName = "qgyol aus”;
nbrUsers = O;
whil e (!doneProcessingLi st)

nbr Rcds = pcml . getl ntVal ue(programName + ".listlnfo.rcdsReturned");
request Handl e = (byte[]) pcm . getVal ue(progranName + ".listlnfo.rqgsHandl e");

/1 lterate through list of users
for (indices[0] = 0; indices[0] < nbrRcds; indices[0]++)

val ue = pcnl . get Val ue(progranmNane + ".receiver.nane", indices);
Systemout.println("User: " + value);
val ue = pcm . get Val ue(progranNanme + ".receiver.description", indices);

Systemout.println("\t\t" + val ue);

}
nbr Users += nbr Rcds;

/Il See if we retrieved all the users.
/1 1f not, subsequent calls to "Get List Entries" (QGYGILE)
/1 would need to be nade to retrieve the remaining users in the |ist.
listStatus = (String) pcm.getVal ue(programName + ".listlnfo.listStatus");
if ( listStatus.equals("2") /1 List is marked as "Conpl ete"

|| listStatus.equals("3") ) // O list is marked "Error buildi ng"

doneProcessi ngLi st = true;

}

el se

{
programName = "qgygtle";

/1 Set input paraneters for QGYGILE
pcm . set Val ue("qgygt! e. request Handl e", request Handl e);
pcm . setlntVal ue("qgygtle.startingRed", nbrUsers + 1);

/1 Call "Get List Entries" (QGYGILE) to get nore users fromli st
rc = pcml.call Progran("qgygtle");

/1 1f return code is false, we received nessages fromthe AS/ 400
if(rc == fal se)
{

/!l Retrieve |list of AS/ 400 nessages

AS400Message[] msgs = pcm . get Messageli st ("qgygtle");

/1 lterate through messages and wite themto standard out put
for (int m= 0; m< nsgs.length; mH+)

{

msgld = megs[m .getlD);

msgText = msgs[n .get Text();

System out. println(" "+ megld + " - " + msgText);
}

Systemout.printlin("** Call to QGYGILE failed. See nmessages above **");
System exit (0);

}
/!l Return code was true, call to QGYGILE succeeded

}
} _
System out. println("Nunber of users returned: " + nbrUsers);
// Call the "Close List" (QGYCLST) API
pcni . set Val ue("qgycl st. request Handl e", requestHandl e);

rc = pcnl . call Progran("qgyclst");
}

}

cat ch(Pcm Exception e)

{
System out. println(e. getLocalizedMessage());
e.printStackTrace();
Systemout.println("*** Call to QGYOLAUS failed. ***");
System exi t (0);
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System exit (0);
}
}
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Example of retrieving multidimensional data

| PCML sourcefor calling QZNFRTVE

<pcml version="1.0">

<struct nanme="receiver">

<data name="I| engt hOf Entry" type="int" length="4" />
<data name="di spToQbj ect Pat hNane" type="int" Ilength="4" />
<dat a name="1 engt hOf Cbj ect Pat hNane" type="int" |ength="4" />
<dat a name="ccsi dOf Cbj ect Pat hNane" type="int" length="4" />
<dat a name="readOnl yFl ag" type="int" length="4" />
<data name="nosui dFl ag" type="int" length="4" />
<dat a name="di spToReadW it eHost Nanes" type="int" |ength="4" />
<data name="nbr Of ReadW it eHost Nanes" type="int" |ength="4" />
<dat a name="di spToRoot Host Nanes" type="int" length="4" />
<dat a name="nbr Of Root Host Nanes" type="int" length="4" />
<dat a name="di spToAccessHost Nanes" type="int" |ength="4" />
<dat a name="nbr Of AccessHost Nanes" type="int" |length="4" />
<data name="di spToHost Opti ons" type="int" length="4" />
<dat a name="nbr Of Host Opt i ons" type="int" length="4" />
<dat a nane="anonUser| D' type="int" |ength="4" />
<data name="anonUsrPrf" type="char" |ength="10" />
<dat a name="pat hNane" type="char" |ength="1engt hOf Obj ect Pat hNane"

of f set =" di spToObj ect Pat hNane" of fsetfrom="receiver" />

<struct name="rwAccessList" count="nbr Of ReadW it eHost Nanes"
of f set ="di spToReadW i t eHost Nanes" of fsetfrom="recei ver">

<data name="I| engt hOf Entry"
<dat a name="| engt hOf Host Nane"
<dat a nanme="host Nane"

<dat a

of fset="1 engt hOf Entry" />

</struct>

<struct name="r oot AccesslList"

type="int"
type="int"
type="char"
type="hyte"

| engt h="4" />

| engt h="4" />

| engt h="1 engt hOf Host Nane" />
| engt h="0"

count =" nbr O Root Host Nanes"

of f set =" di spToRoot Host Nanes" of fsetfrom="recei ver">
<data name="| engt hOf Entry"
<dat a name="| engt h&f Host Nane"
<dat a nanme="host Nane"

<dat a

of fset="1engt hOf Entry" />

</struct>

<struct nane="accessHost Nanmes"

type="int"
type="int"
type="char"
type="hyte"

| engt h="4" />

| engt h="4" />

| engt h="1 engt hOf Host Nane" />
| engt h="0"

count =" nbr O AccessHost Nanes"

of f set =" di spToAccessHost Nanes" of fsetfrom="recei ver" >
<data name="I| engt hOf Entry"
<dat a name="| engt hOf Host Nane"
<dat a nanme="host Nane"

<dat a

of fset="1 engt hOf Entry" />

</struct>

type="int"
type="int"
type="char"
type="byte"

| engt h="4" />

| engt h="4" />

| engt h="1 engt hOf Host Nane" />
| engt h="0"

<struct name="host Options" of fset="di spToHost Opti ons" offsetfrom="receiver" count="nbr O Host Opti ons">
<data name="| engt hOf Entry"
<dat a name="dat aFi | eCodepage"
<dat a nanme="pat hNameCodepage"
<data name="w it eMdeFl ag"
<dat a name="| engt hOf Host Nane"
<dat a nanme="host Nane"
<dat a

of fset="1engt hOf Entry" />

</struct>

<data type="byte" |ength="0" offset="I

</struct>

<struct name="r et ur nedRcdsFdbkl nf 0" >
<dat a nanme="byt esRet ur ned"
<dat a nanme="byt esAvai l abl e"
<dat a name="nbr Of NFSExport Entri es"
<dat a nanme="handl e"

</struct>

<program nanme="qznfrtve"

<dat a

<dat a

type="int"
type="int"
type="int"
type="int"
type="int"
type="char"
type="hbyte"

| engt h="4" />

| engt h="4" />

| engt h="4" />

| engt h="4" />

| engt h="4" />

| engt h="1 engt hOf Host Nane" />
| engt h="0"

engt hOf Entry" />

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

pat h="/ QSYS. | i b/ ZNFRTVE. pgn' par seor der ="r et ur nedRcdsFdbkl nfo receiver" >
struct="recei ver" usage="out put"

nanme="r ecei ver" type="struct"
count ="r et ur nedRcdsFdbkl nf o. nbr Of NFSExport Entri es" out put si ze="r ecei ver Length"/>
name="r ecei ver Lengt h" type="int"

| engt h="4" usage="input" init="4096" />

<dat a nanme="r et ur nedRcdsFdbkl nfo" type="struct" struct="returnedRcdsFdbkl nf 0" usage="output" />
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<dat a name="f or mat Nane" type="char" | engt h="8" usage="input" init="EXPE0100"
<dat a nanme="obj ect Pat hNane" type="char" | engt h="1 engt hObj Pat hNanme" usage="i nput"
<dat a nane="| engt hCbj Pat hNane" type="int" | engt h="4" usage="input" init="6" />
<dat a nanme="ccsi dObj ect Pat hNane" type="int" | engt h="4" usage="input" init="0" />
<dat a nanme="desi redCCSI D' type="int" | engt h="4" usage="input" init="0" />
<dat a nanme="handl| e" type="int" | engt h="4" usage="input" init="0" />
<dat a nanme="err or Code" type="int" | engt h="4" usage="input" init="0" />

</ progr anp

</ pcm >

/>
init="*FI RST" />

Java program sourcefor calling QZNFRTVE

i nport com i bm as400. dat a. Progr antCal | Docunent ;
i mport com i bm as400. dat a. Pcm Excepti on;

i mport com i bm as400. access. AS400;

i mport com i bm as400. access. AS400Message;

/1 Exanple programto call "Retrieve NFS Exports" (QZNFRTVE) API
public class qznfrtve

public static void nain(String[] argv)

{
AS400 as400System /1 comibm as400. access. AS400
PrograntCal | Docunent pcml; // comibm as400. dat a. Progr antCal | Docunent
bool ean rc = fal se; /1 Return code from Prograntal | Docunent . cal | Program()
String msgld, msgText; /'l Messages returned from AS/ 400
bj ect val ue; /1 Return val ue from PrograntCal | Docunent . get Val ue()

System set Err (System out);

/1l Construct AS400 wi thout paraneters, user wll be pronpted
as400Syst em = new AS400() ;

int[] indices = newint[2]; // Indices for access array val ue

int nbrExports; /1 Nunber of exports returned
int nbrOf ReadW it eHost Names, nbr Of RWHost Nanes,
nbr O Root Host Nanes, nbr O AccessHost nanes, nbr Of Host Opt s;
try
{

/1 Uncomment the following to get debugging information
/1 comibm as400. dat a. Pcrl Messagelog. set Tr aceEnabl ed(true);

System out . printl n("Begi nning PCM. Exanple..");
Systemout. println(" Constructing PrograntCal | Docunent for QZNFRTVE API...");

/1 Construct PrograntCal | Docunent

/1 First parameter is systemto connect to

/1 Second paraneter is pcm resource nane. |In this exanple,

/1 serialized PCM. file "qgznfrtve.pcml.ser" or

/'l PCML source file "gznfrtve.pcm " must be found in the classpath.
pcm = new PrograntCal | Docunent (as400System "qznfrtve");

/1 Set input paraneters. Several paraneters have default val ues
/1 specified in the PCM. source. Do not need to set them using Java code.
Systemout. println(" Setting input paraneters...");

/1 Request to call the API

/1l User will be pronpted to sign on to the system

Systemout.println(" Cal | i ng QZNFRTVE APl requesting NFS exports.");
rc = pcnl.call Program("qgznfrtve");

if (rc == fal se)
{
/'l Retrieve list of AS/ 400 messages
AS400Message[] msgs = pcnl . get Messageli st ("qgznfrtve");

/1 lterate through nmessages and wite themto standard out put
for (int m= 0; m< nsgs.length; mt+)
{

nmsgld = nmegs[nm .getlD();

nsgText = nsgs[m .get Text();

System out. println(" " + nmegld + " - " + megText);

}
Systemout.printin("** Call to QNFRTVE failed. See nessages above **");
System exit (0);

}
/!l Return code was true, call to QZNFRTVE succeeded
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/1 Wite some of the results to standard out put
el se
{
nbr Exports = pcml . getlntVal ue("qgznfrtve. returnedRcdsFdbkl nf o. nbr OF NFSExport Entri es");
/1 lterate through Iist of exports
for (indices[0] = 0; indices[0] < nbrExports; indices[0]++)
{
value = pcnl . getVal ue("qznfrtve.receiver. pat hNane", indices);
Systemout.println("Path nane =" + value);

[/l Iterate and wite out Read Wite Host Nanes for this export

nbr O0f ReadW i t eHost Nanes = pcni . getlntVal ue("qznfrtve.recei ver.nbr &f ReadWi t eHost Nanes", i ndices);
for(indices[1l] = 0; indices[1l] < nbrO ReadWiteHost Nanes; indices[1]++)

{

val ue = pcnm . get Val ue("qznfrtve.recei ver.rwAccessLi st. host Nane", i ndices);
System out. println(" Read/wite access host nane =" + value);

}

/1 lterate and wite out Root Host Names for this export
nbr Of Root Host Nanes = pcml . get | ntVal ue("qgznfrtve. recei ver. nbr O Root Host Nanmes", i ndi ces);
for(indices[1] = 0; indices[1] < nbrO Root Host Nanes; i ndices[1]++)

{
value = pcnl . get Val ue("qgznfrtve.recei ver.root AccessLi st. host Name", i ndi ces);
Systemout. println(" Root access host nanme = " + val ue);
}
/1 lterate and wite out Access Host Nanes for this export
nbr Of AccessHost nanes = pcmnl . get | ntVal ue("qgznfrtve. recei ver. nbr & AccessHost Nanes", i ndices);

for(indices[1] = 0; indices[1l] < nbrO AccessHostnanes; indices[1]++)

value = pcnm . get Val ue("qgznfrtve. recei ver. accessHost Nanes. host Nane", i ndices);
System out. println(" Access host name = " + val ue);

}

/] Iterate and wite out Host Options for this export
nbr Of Host Opts = pcmnl . get | nt Val ue("gznfrtve. recei ver. nbr O Host Opti ons", i ndices);
for(indices[1] = 0; indices[1] < nbrO HostOpts; indices[1]++)

{
System out. println(" Host options:");
value = pcnm . get Val ue("qgznfrtve.recei ver. host Opti ons. dat aFi | eCodepage", indices);
System out. println(" Data file code page = " + val ue);
val ue = pcni . getVal ue("gznfrtve.recei ver. host Opti ons. pat hNanmeCodepage", i ndices);
System out. println(" Pat h nane code page = " + val ue);
val ue = pcni. getVal ue("gznfrtve.receiver. host Opti ons. witehMdeFl ag", indices);
System out. println(" Wite node flag = " + val ue);
val ue = pcnl . getVal ue("qgznfrtve.receiver. host Opti ons. host Nane", indices);
Systemout. println(" Host nane =" + val ue);

} /1 end for loop iterating |list of exports
} // end call to QZNFRTVE succeeded

}
cat ch(Pcm Exception e)
System out. println(e.getlLocal i zedMessage());

e.printStackTrace();
Systemexit(-1);

System exi t (0);
} /1 end nain()

}
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Proxy Support

IBM Toolbox for Javaincludes proxy support for some classes. Proxy support is the processing that IBM Toolbox for Java needs
to carry out atask on aJavavirtual machine (JVM) when the application is on adifferent VM. #*Proxy support includes using the

Secure Sockets Layer (SSL) protocol to encrypt data. %,

The proxy classes reside in jt400Proxy.jar, which ships with the rest of the IBM Toolbox for Java. The proxy classes, like the other
classesin the IBM Toolbox for Java, comprise a set of platform independent Java classes that can run on any computer with a Java

virtual machine. The proxy classes dispatch all method calls to a server application, or proxy server. The full IBM Toolbox for

Java classes are on the proxy server. When aclient uses a proxy class, the request is transferred to the proxy server which creates
and administersthe real IBM Toolbox for Java objects.

The following picture shows how the standard and proxy client connect to the AS/400. The proxy server can be the i Series that

contains the data.
| Traditional: |
Jt400 jar
Fat Client
. . AS/400
Proxy: jt400 jar Data

Pro=y Server

An application that uses proxy support performs more slowly than if it uses standard IBM Toolbox for Java classes due to the extra
communication needed to support the smaller proxy classes. Applications that make fewer method calls have less performance
degradation.

Before proxy support, the classes containing the public interface, all the classes needed to process a request, and the application
itself ran on the same JVM. When using proxy support, the public interface must be with the application, but classes for processing
requests can run on adifferent VM. Proxy support does not change the public interface. The same program can run with either the
proxy version of IBM Toolbox for Java or the standard version.

Using the jt400Proxy.jar file

The goal of the multiple-tier, proxy scenario isto make the public interface jar file as small as possible, so that downloading it from
an applet takes less time. When you use the proxy classes, you don't need to install the entire IBM Toolbox for Java on the client.
Instead, use AS400JarMaker on the jt400Proxy.jar file to include only the required components, which makes the jar file as small

aspossible.

The chart below compares the size of the proxy jar files with the standard jar files:
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Jar File Size Differences

3500 |
3250 | S421
3000
2750
2500
2250
2000
1750
1500
1250
1000
750
500
250

Kilo Bytes

jt400 jer  jt400-

Complete Complete
wi' only  Froxyjar

0l jar  jta00-

Jt00-
wi' anly  Prosyjar

Froxy jar wa' anly Command % anly
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—— Complete

— Command Call —

An additional benefit isthat proxy support requires you have to have fewer ports open through afirewall. With standard IBM
Toolbox for Java, you must have multiple ports open. & This is because each IBM Toolbox for Java service uses a different port to

communicate with the server.#% For example, Command call uses a different port than JDBC, which uses a different port than
print, and so on. Y ou must allow each of these ports through the firewall. However, when using proxy support, all the data flows
through the same port.

Standard proxy and HTTP tunneling

#*Two options are available for running viaa proxy: standard proxy and HTTP tunneling:

« Standard proxy is where the proxy client and proxy server communicate by using a socket over a port. The default port is
3470. Change the default port by using the setPort() method on the ProxyServer class, or by using the -port option when

starting the proxy server. For example:

java comibm as400. access. ProxyServer -port 1234

« HTTPtunneling is where the proxy client and proxy server communicate by way of the HTTP server. The IBM Toolbox
for Java provides a servlet that handles the proxy request. The proxy client calls the serviet by way of the HTTP server.
The advantage of tunneling is that you do not have to open an additional port through the firewalls, because
communication is by way of the HTTP port. The disadvantage of tunneling isthat it is slower than standard proxy.

IBM Toolbox for Java uses the proxy server name to determine if standard proxy or tunneling proxy is being used:
« For standard proxy, just use the server name. For example:

com i bm as400. access. AS400. pr oxySer ver =nySer ver
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« For tunneling, use a URL to force the proxy client to use tunneling. For example:

com i bm as400. access. AS400. proxyServer =http:// nmyServer

When running standard proxy, a socket connection exists between the client and server. If that connection fails, the server cleans
up resources associated with that client.

When using HTTP tunneling, using the HTTP protocol makes proxy connectionless. That is, a new connection is made for each
data flow. Because the protocol is connectionless, the server does not know if the client application is no longer active.
Consequently, the server does not know when to clean up resources. The tunneling server solves this problem by using athread to
clean up resources at a predetermined interval (which is based on atimeout value).

At the end of the predetermined interval, the thread runs and cleans up resources that have not been used lately. Two system
properties govern the thread:

« com.ibm.as400.access. Tunnel ProxyServer.clientCleanuplnterval is how often, in seconds, the cleanup thread runs. The
default is every two hours.

« com.ibm.as400.access. Tunnel ProxyServer.clientLifetime is how long, in seconds, aresource can be idle beforeit is
cleaned up. The default is 30 minutes.<%

Using proxy server

To use the proxy server implementation of the IBM Toolbox for Java classes, complete the following steps:

1. Run AS400ToolboxJarMaker on jt400Proxy.jar to discard classes that you do not need. This step is optional but
recommended.

2. Determine how to get jt400Proxy.jar to the client.
« For Java programs, use the AS400T ool boxInstaller class or another method to get it to the client.

« For Java applets, you may be able to download the jar file from the HTML server.
3. Determine what server you will use for the proxy server.

« For Java applications, the proxy server can be any computer.

« For Java applets, the proxy server must be running on the same computer asthe HTTP server.
4. Ensurethat you have put jt400.jar in the CLASSPATH on the server.
5. Start the proxy server or use the proxy servlet:

« For standard proxy, start the proxy server by using the following command:

java com i bm as400. access. ProxyServer

« #For tunneling proxy, configure your HTTP server to use the proxy servlet. The servlet class nameis
com.ibm.as400.access. Tunnel ProxyServer and it is contained in jt400.jar.

6. On theclient, set a system property to identify the proxy server. IBM Toolbox for Java uses this system property to
determine if standard proxy or tunneling proxy is being used.

« For standard proxy, the property value is the name of the machine that runs the proxy server. For example:

com i bm as400. access. AS400. pr oxySer ver =iy Ser ver
« For tunneling proxy, use a URL to force the proxy client to use tunneling. For example:

com i bm as400. access. AS400. proxyServer =http:// nmyServer
&

7. Runthe client program.

When you want to work with both the proxy classes and classes not in jt400Proxy.jar, you can refer to jt400.jar instead of
jt400Proxy .jar. jt400Proxy.jar is a subset of the jt400.jar and, therefore, all of the proxy classes are contained in the jt400.jar file.
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Using SSL

“When using proxy, three options are available for encrypting data as it flows from the proxy client to the target i Series server.
SSL algorithms are used to encrypt data.

1. The data flows between the proxy client and proxy server can be encrypted.
2. The data flows between the proxy server and target i Series server can be encrypted.

3. Both one and two. The data flow between proxy client and proxy server, and the flow between the proxy server and the
target i Series can be encrypted.

See Secure Sockets Layer for more information. %

Examples: Using proxy servers

We have provided ##three®®, specific examples for using a proxy server with the steps listed above.
« Running a Java application using proxy support

« Running aJava applet using proxy support

« #¥Running a Java application using tunneling proxy support. <&

Classes enabled to work with proxy server

Some IBM Toolbox for Java classes are enabled to work with the proxy server application. These include the following:
- JDBC

o Record-level access

« Integrated file system
» Print

« Data Queues

» Command Call

« Program Call
o Service Program Call

« User space

o Dataarea

o ASA00 class

o SecureA$A00 class

Other classes are not supported at this time by jt400Proxy. Also, integrated file system permissions are not functional using only
the proxy jar file. However, you can use the JarMaker class to include these classes from the jt400.jar file.
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Example: Running a Java application using Proxy Support

The following example shows you the steps to run a Java application using proxy support.

1

2.

Choose amachine to act as the proxy server. The Java environment and CLASSPATH on the proxy server machine
should include thej t 400. j ar file. This machine must be able to connect to the i Series system.

Start the proxy server on this machine by typing:
java comibm as400. access. ProxyServer -verbose
Specifying verbose will allow you to monitor when the client connects and disconnects.

Choose a machine to act as the client. The Java environment and CLASSPATH on the client machine should include the
j t 400Pr oxy. j ar fileand your application classes. This machine must be able to connect to the proxy server but does
not need a connection to the i Series system.

Set the value of thecom i bm as400. access. AS400. pr oxySer ver system property to be the name of your
proxy server, and run the application. An easy way to do thisis by using the -D option on most Java Virtual Machine
invocations:

java -Dcom i bm as400. access. AS400. pr oxySer ver =psMachi neNane Your Appl i cation

Asyour application runs, you should see (if you set verbose in step 2) the application make at |east one connection to the
proxy server.
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Example: Running a Java applet using proxy support

The following example shows you the steps to run a Java appl et using proxy support.

1. Choose amachineto act as the proxy server. Applets can initiate network connections only to the machine from which
they were originally downloaded; therefore, it works best to run the proxy server on the same machine asthe HTTP
server. The Java environment and CLASSPATH on the proxy server machine should include thej t 400. j ar file.

2. Start the proxy server on this machine by typing:
java comibm as400. access. ProxyServer -verbose
Specifying verbose will allow you to monitor when the client connects and disconnects.

3. Applet code needs to be downloaded before it runs so it is best to reduce the size of the code as much as possible. The
ASA00ToolboxJarMaker can reducethej t 400Pr oxy. j ar significantly by including only the code for the components
that your applet uses. For instance, if an applet uses only JDBC, we can reducethej t 400Pr oxy. j ar filetoincludethe
minimal amount of code by running:
java utilities. AS400Tool boxJar Maker -source jt400Proxy.jar -destination
j t 400Pr oxySmal | . jar -conponent JDBC

4. The applet must set the value of thecom i bm as400. access. AS400. pr oxySer ver system property to be the
name of your proxy server. A convenient way to do this for applets is using a compiled Properties class (Example).

Compile this class and place the generated Properties.classfileinthecom i bm as400/ access directory (the
same path your html file is coming from). For example, if the html fileis/ nyst uf f / Hel | oWor | d. ht 1 | then
Properties.class should bein/ myst uf f / coni i bm as400/ access.

5. Putthej t 400Pr oxySnal | . j ar inthe same directory as as the html file (/mystuff/ in step 4).

6. Refer to the applet like thisin your HTML file:
<APPLET archi ve="jt400Proxy.jar, Properties.class" code="YourApplet.class"
wi dt h=300 hei ght =100> </ APPLET>
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2

Example: Running a Java application using Tunneling Proxy Support

The following example shows you the steps to run a Java application using tunneling proxy support.

&

1. Choosethe HTTP server that you want to run the proxy server, then configure it to run servlet

com.ibm.as400.access. Tunnel ProxyServer (in jt400.jar).
Note: Ensure that the HTTP server has a connection to the i Series system that contains the data or resource that the application
uses because the servlet connects to that i Series to carry out requests.

. Choose a machine to act as the client and ensure that the CLASSPATH on the client machine includes the jt400Proxy.jar file and

your application classes. The client must be able to connect to the HTTP server but does not need a connection to the i Series
system.

. Set the value of the com.ibm.as400.access.AS400.proxyServer property to be the name of your HTTP server in URL format.
4. Run the application, setting the value of the com.ibm.as400.access.AS400.proxyServer property to be the name of your HTTP

server in URL format.. An easy way to do thisis by using the -D option found on most VMs:

java -Dcom i bm as400. access. AS400. proxyServer =htt p: // psMachi neName Your Application

Note: The proxy client code creates a proper servliet URL by concatenating "servlet” and the servlet name to the server name. In
this example, it converts http://psMachineName to http://psMachineName/serviet/ Tunnel Proxy Server
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i

Resource classes

The com.ibm.as400.resource package provides a generic framework for working with various AS400 objects and lists. This
framework provides a consistent programming interface to al such objects and lists.

The resource package includes the following classes:

« Resource - an object that represents an i Series resource, such as a user, printer, job, message, or file. Concrete subclasses
of resource include:

o RIFSFile

o RJavaProgram

o RJob

o RPrinter

o RQueuedMessage
o RSoftwareResource
0 RUser

Note: The NetServer classesin the access package are also concrete subclasses of Resource.

« Resourcelist - an object that represents alist of i Series resources, such asalist of users, printers, jobs, messages, or files.
Concrete subclasses of resource include:

o RIFSFileList

o RJobList

o RJobLog

0 RMessageQueue
0 RPrinterList

o RUserList

« Presentation - an object that allows you to present information about resource objects, resource lists, attributes, selections,
and sorts to end users %
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i

Resource and ChangeableResource classes

The com.ibm.as400.resource.Resource and com.ibm.as400.resource.ChangeableResource abstract classes represent an iSeries
resource.

Resource

Resource is an abstract class that provides generic access to the attributes of any resource. Every attribute is identified using an
attribute ID, and any given subclass of Resource will normally document the attribute IDs that it supports.

Resource provides only read access to the attribute values.

IBM Toolbox for Java provides the following resource objects:
« RIFSFile - represents afile or directory in the iSeries integrated file system

« RJavaProgram - represents a Java program on the i Series
« RJob - represents an iSeries job
« RPrinter - represents an iSeries printer

« RQueuedMessage - represents a message in an i Series message queue or job log

« RSoftwareResource - represents alicensed program on the i Series

o RUser - represents an i Series user

ChangeableResource

The ChangeableResource abstract class, a subclass of Resource, adds the ability to change attribute values of an iSeries resource.
Attribute changes are cached internally until they are committed or canceled. This allows you to change many attribute values at
once.

Note: The NetServer classesin the access package are also concrete subclasses of Resource and ChangeableResource.

Examples

The following examples show how you can directly use concrete subclasses of Resource and ChangeableResource, and also how
generic code can work with any Resource or ChangeableResource subclass.

« Retrieving an attribute value from RUser, a concrete subclass of Resource

« Setting attribute values for RJob, a concrete subclass of ChangeableResource

« Using generic code to access resources®
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i

Resource lists

The com.ibm.as400.resource.Resourcel ist class represents a list of iSeries resources. Thisis an abstract class which provides
generic access to the contents of the list.

IBM Toolbox for Java provides the following resource lists:
o RIFSFilelist - representsalist of files and directoriesin the iSeries integrated file system
o RJobList - representsalist of iSeriesjobs
« RJobl og - represents alist of messagesin an iSeriesjob log
« RMessageQueue - represents a list of messages in an i Series message queue
« RPrinterList - represents alist of iSeries printers
o RUserList - represents alist of iSeries users

A resource list is always either open or closed. The resource list must be open in order to access its contents. In order to provide
immediate access to the contents of the list and manage memory efficiently, most resource lists are loaded incrementally.

Resource lists allow you to:
o Openthelist
o Closethelist

o Access a specific Resource from the list

« Wait for aparticular resource to load

« Wait for the complete resource list to load

Y ou can aso filter resource lists by using selection values. Every selection valueisidentified using a selection ID. Similarly,
resource lists can be sorted using sort values. Every sort value isidentified using a sort ID. Any given subclass of ResourceList will
normally document the selection IDs and sort IDs that it supports.

Examples

The following examples show various ways of working with resource lists:
« Example: Getting and printing the contents of a ResourceL ist

« Example: Using generic code to access a Resourcel ist

« Example: Displaying aresource list in aserviet (HTML table)4
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i

Presentation class

Every resource object, resource list, and meta data object has an associated com.ibm.as400.resource. Presentati on object that
provides translated information, such as the name, full name, and icon.

Example: Printing a resource list and its sort values using their
Presentations

Y ou can use the Presentation information to present resource objects, resource lists, attributes, selections, and sortsto end usersin
text format.

void printCurrentSort(Resourceli st resourcelist) throws ResourceException

{

&

/1l Get the presentation for the ResourceList and print its full nane.
Presentati on resourcelistPresentati on = resourcelLi st. getPresentation();
System out . printl n(resourcelLi stPresentation. getFull Name());

/1 Get the current sort val ue.
oj ect[] sortlDs = resourcelist.getSortVal ue();

/1 Print each sort ID.

for(int i =0; i < sortlDs.length; ++i)
{
Resour ceMet aDat a sort Met aData = resourceli st. get Sort MetabData(sortIDs[i]);
Systemout.println("Sorting by " + sortMetabData. getNanme());
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Security classes

The IBM Toolbox for Java gives you security classes. Y ou use the security classes to provide secured connections to an AS/400
system, verify a user'sidentity, and associate a user with the operating system thread when running on the local AS/400 system.

The security servicesincluded are:
« Secure Sockets Layer (SSL): Provides secure connections both by encrypting the data exchanged between a client and an
AS/400 server session and by performing server authentication.

« Authentication Services: Provide the ability to:

o Authenticate a user identity and password against the OS/400 user registry.
o Ability to assign an identity to the current OS/400 thread.
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Secure Sockets Layer

Secure Sockets Layer (SSL) provides secure connections by:

« Encrypting the data exchanged between a client and server session

« Performing server authentication
Using SSL negatively affects performance because SSL connections perform slower than connections that do not have encryption.
Use SSL connections when the sensitivity of the data transferred merits the increased cost in performance, for example, when
transferring credit card or bank statement information.
Using SSL with an iSeries server requires OS/400 V4RA4 or |ater.

Before you begin using SSL with IBM Toolbox for Java, you must understand your legal responsibilities.

SSL algorithms

IBM Toolbox for Java does not contain the algorithms needed to encrypt and decrypt data. #*These algorithms are shipped with the
IBM iSeries Client Encryption licensed programs 5722-CE2 and 5722-CE3. Y ou need to order one of the 5722-CEx product
versions of SSL depending on the country in which you live. Contact your IBM representative for more information or to order:

« |IBM iSeries Client Encryption (56-bit), 5722-CE2, which is used in countries other than the United States or Canada
« IBM iSeries Client Encryption (128-hit), 5722-CE3, which is used only in the United States and Canada

Setting up your SSL environment

IBM Toolbox for Java provides for two environments for using SSL to encrypt your data, which you must properly set up.
« Using encryption between the IBM Toolbox for Java classes and the OS/400 servers

« Using encryption between the proxy client and the proxy server

Compatibility with earlier versions of IBM Toolbox for Java

The encryption agorithms and keyring class files are updated in V5R1 and using them requires that you:
« Usethe V5R1 Client Encryption licensed programs
« Update the KeyRing.classfile

The V5R1 version of IBM Toolbox for Java requires that you use the V5R1 version of client encryption.

When you have compatible V5R1 versions of IBM Toolbox for Java and client encryption on your client, you can connect to V4R4
and newer versions of 0S/400.4%,
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SSL legal responsibilities

IBM iSeries Client Encryption (56-bit) and IBM iSeries Client Encryption (128-bit) licensed products provide SSL Version 3.0
encryption support using 56-bit and 128-bit encryption algorithms.

These programs contain data encryption technology that is subject to special export licensing requirements of the US Department
of Commerce. Other countries also may have export and import licensing requirements.

Y ou are hereby notified that use by, or transfer to, usersin the same or different countries of the same program may be prohibited
or subject to:

« Specia import laws, regulations, or policies of the user's national government
« Special export laws, regulations, or policies from your national government

Y ou assume all responsibilities for ensuring that the program is used or transferred in accordance with all applicable import and
export laws, regulations, and policies from now and beyond the expiration of the license.

Y ou and your users must comply with other country's import/export laws.
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»Using SSL to encrypt data between IBM Toolbox for
Java and OS/400 servers

You can use SSL to encrypt data exchanged between IBM Toolbox for Java classes and OS/400 servers. On the client side, you use
the files that come with the IBM iSeries Client Encryption licensed program (5722-CE2 or 5722-CE3) to encrypt the data. On the
server side, you must use the OS/400 digital certificate manager to configure the OS/400 servers to exchange encrypted data.

Setting up your client and server to use SSL

To encrypt data flowing between the IBM Toolbox for Java classes and OS/400 servers, complete the following tasks:
1. Set up OS/400 to exchange encrypted data.

2. Set up theclient (the IBM Toolbox for Java classes) to exchange encrypted data. The procedure for this step depends on
the kind of certificate you used when setting up SSL on your server:

o Set up the client when using a server certificate from atrusted authority

« Set up the client when using a self-signed certificate

Note: Setting up your client by using a certificate from atrusted authority is significantly easier and faster than
using a self-signed certificate.

3. Use the SecureAS400 object to force IBM Toolbox for Javato encrypt data.

Note: Completing the first two steps above only creates a secure path between the client and the server. Y our application
must use the SecureA S400 object to tell the IBM Toolbox for Java which data to encrypt. Data that flows through the
SecureA S400 object isthe only datathat is encrypted. If you use an AS400 object, datais not encrypted and the normal
path to the server is used. %
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Setting up iSeries servers to use SSL

To set up your iSeries serversto use SSL with IBM Toolbox for Java, complete the following steps:

1. AInstall the IBM Cryptographic Access Provider for i Series licensed program (5722-AC2 or 5722-AC3) on your i Series
servers to provide server-side encryption.

5722-AC2 provides 56-bit encryption
5722-AC3 provides 128-hit encryption.

2. Install the IBM iSeries Client Encryption licensed program (5722-CE2 or 5722-CE3) on your i Series server. £ Client
Encryption provides the Java classes and utilities used by the IBM Toolbox for Java classes on the client side.

3. Change the authority of the directory that contains the client encryption files.

4. Get and configure the server certificate.

5. Apply the certificate to the following i Series servers that are used by IBM Toolbox for Java:

QIBM_0OS400_QZBS SVR CENTRAL
QIBM_OS400 QZBS SVR DATABASE
QIBM_OS400_QZBS SVR DTAQ
QIBM_OS400_QZBS SVR NETPRT
QIBM_0OS400_QZBS SVR RMTCMD
QIBM_OS400_QZBS SVR_SIGNON
QIBM_OS400_QZBS SVR FILE
QIBM_0S400 QRW_SVR _DDM_DRDA

Changing the authority of the directory that contains the client encryption

files

To help you meet the SSL legal responsibilities required when using cryptography algorithms, the directory that contains the files

is shipped with public authority *EXCLUDE. Y ou must change the authority of the directory to allow access by only those users
authorized to use encryption algorithms.

Use 0OS/400 object security to control access to the client encryption files by completing the following steps:

1. Onyour server, enter the following command:

wr kl nk '/ Q BM ProdDat a/ HTTP/ Publ i ¢/ jt 400/ *'
2. Select option 9 in the SSL56 or SSL. 128 directory.
3. Ensurethat *PUBLIC has * EXCLUDE authority.
4. Give*RX authority to the directory to individual or groups of users who need access to the SSL files.

Note:Y ou can not deny access to the SSL files to users that have * ALLOBJ specia authority.

Getting and configuring server certificates

Before you get and configure your server certificate, you need to install the following products:

« IBM HTTP Server for iSeries -@ 2 (5722-DG1)# licensed program

« Base operating system option 34 (Digital Certificate Manager)

The process you follow to get and configure your server certificate depends on the kind of certificate you use:

« If you get acertificate from atrusted authority (such as VeriSign, Inc., or RSA Data Security, Inc.), install the certificate
on iSeries then apply it to the host servers.

« If you choose not to use a certificate from a trusted authority, you can build your own certificate to be used on iSeries.
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Build the certificate by using Digital Certificate Manager.

1. Create the certificate authority on the iSeries server. See the Information Center topic, Acting as your own CA.

2. Assign which host serverswill trust the certificate authority that you created.
3. Create a system certificate from the certificate authority that you created.
4. Assign which host servers will use the system certificate that you created.
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Using a certificate from a trusted authority

IBM Toolbox for Java ships a keyring file that supports server certificates from a set of trusted authorities, represented by the
following companies:

IBM World Registry
Integrion Financial Network
RSA Data Security, Inc.
Thawte Consulting
VeriSign, Inc.

#The keyring file already supports certificates that you get from one of these trusted authorities. All you need to do is get the zip
files that contain the encryption algorithms and add it to your CLASSPATH statement.

To use the certificate, complete the following steps:
1. Select the directory where you want to put the zip files.
2. Download the version of SSL that you want to use by copying the zip files into the selected directory:

« [For 56-hit encryption (used with licensed program 5722-CE2), copy
/QIBM/ProdData/HT TP/Public/jt400/SSL 56/sslightx.zip.

« For 128-hit encryption (used with licensed program 5722-CE3), copy
/QIBM/ProdData/HT TP/Public/jt400/SSL 128/sslightu.zip.

3. Add the zip file to your CLASSPATH statement. &
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Using a self-signed certificate

When you choose not to use a certificate from a trusted authority, you must download the server certificate (to each server that has
aself-signed certificate) so that the IBM Toolbox for Java classes can useit. Y ou also have to get the zip files that contain the

encryption agorithms and add it to your CLASSPATH statement.
To use the self-signed certificate, complete the following steps:
1. Select the directory where you want to put the zip files.

2. Download the version of SSL that you want to use by copying both the encryption algorithms and the utilties you need to
work with a self-signed certificate:

« Z¥For 56-bit encryption (used with the licensed programs 5722-CE2) copy
/QIBM/ProdData/HT T P/Public/jt400/SSL56/sslightx.zip, cfwk.zip, and sdtools.jar

« For 128-hit encryption (used with the licensed programs 5722-CE3) copy
/QIBM/ProdData/HT T P/Public/jt400/SSL 128/sslightu.zip, cfwk.zip, and ssltools.jar.

3. Add ssltools,jar and the zip files to your CLASSPATH statement. &,

4. Create adirectory on your client named <SSL >\com\ibm\as400\access where <SSL > is the directory where you copied the
jar and zip files.

5. #*From acommand prompt within the <SSL> directory on your client, run the following command:

java utilities.KeyringDB comibm as400. access. KeyRi ng -connect <systemane>: <port >

&

where <port> isthe server port of any of the host servers. For example, you can use 9476, which is the default port for the
secure sign-on server on the iSeries.

Note: You must use com.ibm.as400.access.KeyRing because it is the only location where the IBM Toolbox for Javalooks
for your certificates.

6. Typethe number of the Certificate Authority (CA) certificate that you want to add to your server. Be sure to add the CA
certificate and not the site certificate.

7. When you are prompted to enter a certificate name, you can type any a phanumeric string.

#*Note: You need to run KeyringDB to each server that has a self-signed certificate to add each certificate to the KeyRing
class. On each iSeries that you wish to use SSL connections, run the following command to add the certificates:

java utilities.KeyringDB comibm as400. access. KeyRi ng connect <systenmane>: <port >

&

After completing the above steps, you have finished setting up the self-certificates. Y ou can run the application, after you ensure
the following are in your CLASSPATH statement:

« thedirectory that contains com\ibm\as400\access\K eyRing.class

o jt400.jar

« sdlightx.zip or sslightu.zip (depending on which file you downloaded)
o cfwk.zip

Because jt400.jar contains the default copy of KeyRing.class, the directory that contains com\ibm\as400\access\K eyRing.class must
be in the CLASSPATH before jt400.jar.

Note: Instead of adding the directory that contains the KeyRing.class file to your CLASSPATH statement, you can replace the old
classin jt400.jar with the new KeyRing.class.
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»Using SSL to encrypt data between the proxy client
and the proxy server

You can use SSL to encrypt data exchanged between the proxy client and proxy server. The files that come with the IBM iSeries
Client Encryption licensed program (5722-CE2 or 5722-CE3) are used to encrypt the data. Like IBM Toolbox for Java, these files
are platform-independent Java classes that enable the proxy client and proxy server to run on any platform with a Java virtual
machine.

Perform the following tasks to encrypt data flowing between the proxy client and the proxy server:
1. Set up the proxy server to handle encrypted data.

2. Set up the proxy client to handle encrypted data.
3. Use the SecureAS400 object to force the IBM Toolbox for Javato encrypt data.

Note: Thefirst two steps only create a secure path between proxy client and the proxy server. The application must use the
SecureA 400 object to tell the IBM Toolbox for Javato flow data across the secure path. Using an AS400 object does not encrypt

the data, and instead uses the normal path to the server.

If you want to encrypt data flowing between the proxy client and the proxy server, you need only the Java classes that come with
the Client Encryption licensed program (5722-CE2 or 5722-CE3). If you want to encrypt data flowing between the proxy server
and the i Series servers, you must also set up encryption between the proxy server and the i Series server. L4
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»Setting up SSL on the proxy server

To enable SSL, the proxy server must have a server certificate. Use the IKeyman graphical user interface (GUI) to create the server certificate that
the proxy server will use. IKeyman isa GUI tool, so you must run it on a client machine. Once you have created the certificate, you can copy it to the
iSeriesif your proxy server runs on iSeries.
To set up the proxy server to handle encrypted data, perform the following tasks:

1. Set up your client to run the IKeyman GUI.

2. Create aserver certificate for the proxy server.

3. Start the proxy server using the certificate you just created.

Setting up your client to run the IKeyman GUI

The IKeyman GUI is a Java program based on Java Swing 1.1 interfaces. To use IKeyman, your client must be running the Java 1.1.8 VM (and the
Swing 1.1 plug-in) or the Java2 VM.

The IKeyman GUI is part of the IBM iSeries Client Encryption licensed program (5722-CE2 or 5722-CE3) in ssltools.jar. The procedure you use to
set up your client to use SSL (and to run IKeyman) depends on which version of the licensed program you are running.
Set up your client to use SSL by completing the following steps:

1. Select the directory on your workstation where you want to put the necessary jar and zip files.

2. Copy the necessary filesto the selected directory:

« When using 56-bit encryption, after loading licensed program 5722-CE2 on your iSeries, copy the following files to your
workstation:

o /QIBM/ProdData/http/public/jt400/ssl56/sdlightx.zip
o /QIBM/ProdData/http/public/jt400/ssl56/ssltools.jar
o /QIBM/ProdData/http/public/jt400/ssl56/cfwk.zip
o /QIBM/ProdData/http/public/jt400/ssl56/cfwk.sec

« When using 128-bit encryption, after loading licenced program 5722-CE3 on your iSeries, copy the following files to your
workstation:

o /QIBM/ProdData/http/public/jt400/ssi128/sslightu.zip
o /QIBM/ProdData/http/public/jt400/ssl128/ssltools.jar
o /QIBM/ProdData/http/public/jt400/ssl 128/cfwk.zip
o /QIBM/ProdData/http/public/jt400/ssl128/cfwk.sec
3. Add thejar file and the zip filesto your CLASSPATH statement. Do not add the .sec file to your CLASSPATH.

Note: cfwk.zip must be thefirst item in your classpath.

Creating a server certificate

Y ou use the IKeyman GUI to create a self-signed certificate.

Note: If the IKeyman GUI stops running, check to make sure that cfwk.zip isthe first item in your CLASSPATH and that cfwk.sec isin the same
directory asthe cfwk.zip.
Create a server certificate for the proxy server by completing the following steps:

1. Start the IKeyman GUI by using the following command:

java -Dkeynman.javaOnl y=true comibm gsk.i keyman. | keyman
2. From the IKeyman K ey Database File menu, select New.
3. Inthe New dialog, do not alter the the Key Database Type, which should be SSLight key database class.
4. Type aFile Name (ProxyServerKeyring.class, for example) or click Browse to locate the class file you want to use for the keyring.

Note: Remember the keyring file name, because you need it to start the secure proxy server.
5. TypealL ocation (path) or accept the default location, which is the current working directory, then click OK.

6. Inthe Password Prompt dialog, type a Password and Confirm Password, then click OK. (Set expiration timeis optional, and you do not
need to select it.)
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Note: Remember your password, which you need to start the secure proxy server. The key iconsin this dialog represent the relative strength
of your password. A strong password reguires amix of uppercase and lowercase al phanumeric characters.

7. From the IKeyman Create file menu, select New Self-Signed Certificate.
8. Inthe Create New Self-Signed Certificate diaog, type aKey Label (for example, MyCertificate) and Organization.
9. Click the Country list to select a country, type a Validity Period or accept the default value, then click OK.

10. From the IKeyman K ey Database File menu, select Close, then (from the same menu) click Exit.

Y ou should now be able to see the keyring that you just created in your current directory.

Starting the proxy server using the new certificate

Before starting the proxy server, make sure that the CLASSPATH for the proxy server contains jt400.jar, sslightx.zip, and the location of the proxy
server keyring.

Start the Proxy Server using the certificate you just created. Use the -keyringName and -keyringPassword parameters to pass this information to the
proxy server. For example:

java com i bm as400. access. ProxyServer -keyringName ProxyServerKeyring -keyringPassword pxypswd

&«
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»Setting up SSL on the proxy client

The following procedure leads you through adding the server certificate to the certificate database on the client, which is stored in a Java .class
file. Adding the server certificate to the client is necesssary because the server uses a self-signed certificate.

Set up the proxy client to exchange encrypted data by completing the following tasks:
1. Set up your proxy server to handle encrypted data, then start the proxy server.

2. Set up your client to use SSL.

3. Use KeyringDB to get the server certificate of the proxy server.

4, Set up the client to use the updated KeyRing.classfile.

5. Set the secure proxy settings on the client.

Setting up your client to use SSL

The tool that downloads the certificate (KeyringDB) is a Java program. To use this program, you must be running Java 1.1.8 or Java2 JVM on
your client. KeyringDB is part of the IBM iSeries Client Encryption licensed program (5722-CE2 or 5722-CE3) in ssltools.jar. The procedure you
use to set up your client to use SSL depends on which version of the licensed program you are running.
After setting up your proxy server, set up your client to use SSL by completing the following steps:

1. Select the directory on your workstation where you want to put the necessary jar and zip files.

2. Copy the necessary files to the selected directory:

« When using 56-bit encryption, after loading licenced program 5722-CE2 on your i Series, copy the following files to your
workstation:

o /QIBM/ProdDatalhttp/public/jt400/ss56/sslightx.zip
o /QIBM/ProdData/http/public/jt400/ssi56/sdltools.jar
o /QIBM/ProdDatalhttp/public/jt400/ssl56/cfwk.zip

« When using 128-hit encryption, after loading licenced program 5722-CE3 on your AS/400, copy the following filesto your
workstation:

o /QIBM/ProdData/http/public/jt400/ss|128/sslightu.zip
o /QIBM/ProdData/http/public/jt400/ssi128/ssltools.jar
o /QIBM/ProdData/http/public/jt400/ss128/cfwk.zip

3. Add thejar file and the zip files to your CLASSPATH statement.

4. Create adirectory on your client named <SSL>\com\ibm\as400\access where <SSL > is the directory where you copied the jar and zip
files.

Adding the server certificate for the proxy server

KeyringDB creates a new KeyRing.class file that contains the server certificate and putsit in the com\ibm\as400\access subdirectory off the
current directory.

Use the KeyringDB tool to add the server certificate to KeyRing.class by completing the following steps:

1. From the directory where you put the jar and zip files, run the following command:

java utilities.KeyringDB comibm as400. access. KeyRi ng -connect proxyServer Nane: port

where:
« proxyServerName is the name of the machine running the proxy server
« portisthe port that the secure proxy server islistening to (3471 by default)

For example:

java utilities. KeyringDB comibm as400. access. KeyRi ng -connect nyProxyServer: 3471
2. When asked which certificate to use, choose site certificate 0.
3. When you are prompted to enter a certificate name, you can type any a phanumeric string.
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Setting up the client to use the updated KeyRing.class file

The jt400Proxy.jar file contains KeyRing.class. To set up the client to use the updated KeyRing.classfile, ensure the following arein your
CLASSPATH statement:

« thedirectory that contains com\ibm\as400\access\K eyRing.class

o jt400Proxy.jar

« sslightx.zip or sslightu.zip (depending on which file you downloaded)
o cfwk.zip

Because jt400Proxy.jar contains the default copy of KeyRing.class, the directory that contains com\ibm\as400\access\K eyRing.class must be in
the CLASSPATH before jt400Proxy.jar.

Note: Instead of adding the directory that contains the KeyRing.class file to your CLASSPATH statement, you can add the new KeyRing.class to
your jt400Proxy.jar file. Adding the new KeyRing.class file to jt400Proxy.jar overwrites the old version.

Setting the secure proxy settings on the client

To tell the proxy client to communicate with the proxy server across a secure connection, set the following system properties:

com i bm as400. access. AS400. pr oxySer ver =pr oxySer ver

where proxyServer is the name of the machine that is running the proxy server

com i bm as400. access. Secur eAS400. pr oxyEncr ypt i onMbde=node

where mode is one of the following integers:
« 1to encrypt between proxy client and proxy server
« 2to encrypt between proxy server and theiSeries server
« 3toencrypt between proxy client and proxy server, and between proxy server and the i Series server

For example, the following command starts an application using SSL:

java -Dcom i bm as400. access. AS400. pr oxySer ver =nyPr oxySer ver
-Dcom i bm as400. access. Secur eAS400. pr oxyEncr ypti onMode=1 nyAppl i cati on

&
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Authentication Services

Classes are provided by the IBM Toolbox for Java that interact with the security services provided by OS/400. Specificaly,
support is provided to authenticate a user identity, someitmes referred to as a principal, and password against the OS/400 user
registry. A credential representing the authenticated user can then be established. Y ou can use the credential to ater the identity of
the current OS/400 thread to perform work under the authorities and permissions of the authenticated user. In effect, this swap of
identity resultsin the thread acting as if a signon was performed by the authenticated user.

Note: The servicesto establish and swap credentials are only supported for AS/400 systems at release VSR1MO or greater.

Overview of support provided

The AS400 object now provides authentication for a given user profile and password against the AS/400 system. Y ou can also
retrieve credential s representing authenticated user profiles and passwords for the system. To do this, you use the getProfileT oken()
methods to retrieve instances of the ProfileTokenCredential class. Think of profile tokens as a representation of an authenticated

user profile and password for a specific AS/400 system. Profile tokens expire based on time, up to one hour, but can be refreshed in
certain casesto provide an extended life span.

Setting thread identities

Y ou can establish a credential on either aremote or local context. Once created, you can seriaize or distribute the credential as
required by the calling application. When passed to a running process on the associated AS/400, a credential can be used to modify
or swap the OS/400 thread identity and perform work on behalf of the previously authenticated user.

A practical application of this support might be in atwo tier application, with authentication of a user profile and password being
performed by a graphical user interface on the first tier (i.e. a PC) and work being performed for that user on the second tier (the
AS/400). By utilizing ProfileTokenCredentials, the application can avoid directly passing user IDs and passwords over the
network. The profile token can then be distributed to the program on the second tier, which can perform the swap() and operate
under the OS/400 authorities and permissions assigned to the user.

Note: While inherently more secure than passing a user profile and password due to limited life span, profile tokens should still be
considered sensitive information by the application and handled accordingly. Since the token represents an authenticated user and

password, it could potentialy be exploited by ahostile application to perform work on behalf of that user. It is ultimately the
responsibility of the application to ensure that credentials are accessed in a secure manner.

Example

Refer to this code for an example of how to use a profile token credentia to swap the OS/400 thread identity and perform work on
behalf of a specific user.
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Security example

Security example

The following code example shows you how to use a profile token credential to swap the OS/400 thread identity and perform work
on behalf of a specific user:

/1l Prepare to work with the local AS/ 400 system
AS400 system = new AS400("l ocal host", "*CURRENT", "*CURRENT");

/1l Create a single-use Profil eTokenCredential with a 60 second tineout.
/1 A valid user ID and password nust be substituted.

Profil eTokenCredential pt = new Profil eTokenCredential ();

pt.set Systen(systen);

pt.set Ti meout | nt erval (60);

pt . set TokenType(Profil eTokenCredenti al . TYPE_SI NGLE_USE) ;

pt . set Token(" USERI D', "PASSWORD');

/1 Swap the OS/400 thread identity, retrieving a credential to
/1 swap back to the original identity later.
AS400Credential cr = pt.swap(true);

/1 Performwork under the swapped identity at this point.

/1 Swap back to the original OS/400 thread identity.
cr.swap();

/1 Clean up the credentials.

cr.destroy();
pt.destroy();
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Servlet classes

The servlet classes that are provided with IBM Toolbox for Java work with the access classes, which are located on the webserver,

to give you access to information located on the i Series server. Y ou decide how to use the servlet classesto assist you with your
own servlet projects.

The following diagram shows how the servlet classes work between the browser, webserver, and iSeries data. A browser connects
to the webserver that is running the servlet. jt400Servlet.jar and jt400Access.jar files reside on the webserver because the servlet
classes use some of the access classes to retrieve the data and the HTML classes to present the data. The webserver is connected to
the i Series system where the dataiis.

Browser WebS erver AS5/400 Data

There are B*fourd types of servlet classes included with IBM Toolbox for Java:
« E+Authentication classes %
« RowData classes
« RowMetaData classes
« Converter classes

Note: The jt400Serviet.jar file includes both the HTML and Servlet classes. Y ou must update your CLASSPATH to point to both

the jt400Servlet.jar and the jt400Access.jar if you want to use classes in the com.ibm.as400.util.html and
com.ibm.as400.util.servlet packages.

For more information about servletsin general, see the reference section.
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Authentication classes

Two classesin the servlet package perform authentication for servlets: AuthenticationServiet and AS400Servlet.

AuthenticationServlet class

AuthenticationServlet is an HttpServlet implementation that performs basic authentication for servlets. Subclasses of
AuthenticationServlet should override one or more of the following methods:

« Override the validateAuthority() method to perform the authentication (required)

« Override the bypassA uthentication() method so that the subclass authenticates only certain requests

« Override the postValidation() method to alow additional processing of the request after authentication

The AuthenticationServlet class provides methods that alow you to:
« Initialize the serviet

o Get the authenticated user 1D

o Setauser ID after bypassing authentication

« Log exceptions and messages

AS400Servlet class

The ASA00Serviet class is an abstract subclass of AuthenticationServlet that represents an HTML servlet. You can use a
connection pool to share connections and manage the number of connections a servlet user can have to the server.

The AS400Servlet class provides methods that allow you to:
« Validate user authority (by overriding the validateAuthority() method of the AuthenticationServlet class)

« Connect to asystem

« Get and return connection pool objects to and from the pool

« Close a connection pool
o Get and set the HTML document head tags
o Get and set the HTML document end tags

For more information about servletsin general, see the reference section.
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RowData class

The RowData classis an abstract class that provides away to describe and access alist of data.

The RowData classes allow you to:
« Get and set the current position

« Get the row data at a given column using the getObject() method
« Get the meta data for the row
o Get or set the properties for an object at a given column

« Get the number of rowsin the list using the length() method.

There are #+four % main classes within the RowData class that have many of the same properties:
« ListRowData

o RecordListRowData

« #*ResourceListRowData®®
¢ SOLResultSetRowData
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RowData position

There are several methods that allow you to get and set the current position within alist

| Set methods | Get methods
!absolute() !next() !qetCurrentPosition()
!afterLast() !previous()!isAfterLast()
!beforeFirst() !relative() !isBeforeFirst()

[firstQ | [iSFirst()
[T —
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ListRowData class

The ListRowData class allows you to do the following:
o Add and remove rows to and from the result list.

o Get and set the row
« Get information about the list's columns with the getM etaData() method
« Set column information with the setM etaData() method

The ListRowData class represents alist of data. ListRowData can represent many types of information, including the following,
through IBM Toolbox for Java access classes:

« A directory in the integrated file system

« Alistof jobs

o A list of messagesin a message queue
o Alist of users

o Alist of printers
o A list of spooled files

This example shows you how ListRowData and HTML TableConverter work. It shows the java code, HTML code, and HTML
look and feel.
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RecordListRowData class

The RecordListRowData class allows you to do the following:
« Add and remove rows to and from the record list.

o Get and set the row
o Set the record format with the setRecordFormat method
o Get the record format.

The RecordL istRowData class represents alist of records. A record can be obtained from the AS/400 system in different formats,
including:

« A record to be written to or read from an AS/400 file

« Anentry in adata queue
o The parameter data from a program call
« Any datareturn that needs to be converted between AS/400 format and Java format

This example shows you how RecordListRowData and HTML TableConverter work. It shows the java code, HTML code, and
HTML look and feel.
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SQLResultSetRowData class

The SOQL ResultSetRowData class represents an SQL result set asalist of data. This datais generated by an SQL statement through
JDBC. With methods provided, you can get and set the result set metadata.

This example shows you how ListRowData and HTML TableConverter work. It shows the java code, HTML code, and HTML
look and feel.
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RowMetaData classes

The RowM etaData class defines an interface that you use to find out information about the columns of a RowData object.

With the RowMetaData classes you can do the following:
« Get the number of columns

« Get the name, type, or size of the column

o Get or set the column label

« Get the precision or scale of the column data
o Determineif the column datais text data

There are three main classes that implement the RowM etaData class. These classes provide al the RowMetaData functions listed
above in addition to having their own specific functions:

o ListMetaData
o RecordFormatMetaData
o SOLResultSetMetaData
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ListMetaData class

The ListMetaData | ets you get information about and change settings for the columnsin a ListRowData class. It usesthe
setColumns() method to set the number of columns, clearing any previous column information. Alternatively, you can also pass the
number of columns when you set the constructor's parameters.

This example shows you how ListMetaData, ListRowData and HTML TableConverter work. It shows the java code, HTML code,
and HTML look and fedl.
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RecordFormatMetaData class

The RecordFormatM etaData makes use of the IBM Toolbox for Java RecordFormat class. It allows you to provide the record
format when you set the constructor's parameters or use the get and set methods to access the record format.

The following example shows you how to create a RecordFormatM etaData object:

/1 Create a RecordFornmat Met aData object froma sequential file's record format.
Recor dFormat recordFormat = sequential Fil e. get Recor dFormat () ;
Recor dFor mat Met aDat a net adata = new Recor dFor mat Met aDat a(r ecor dFor mat ) ;

/1 Display the file's colum nanes.
i nt number O Col ums = met adat a. get Col umCount () ;
for (int colum=0; colum < nunber ™ Col ums; col um++)

{
}

System out. pri ntl n( et adat a. get Col umName( col um) ) ;
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SQLResultSetMetaData

The SQOL ResultSetM etaData returns information about the columns of an SQL ResultSetRowData object. Y ou can either provide the result set when you set
the constructor's parameters or use the get and set methods to access the result set meta data.

The following example shows you how to create an SQL ResultSetM etaData object:

/1l Create an SQ.Result Set MetaData object fromthe result set's netadata.
SQLResul t Set RowDat a rowdata = new SQ.Resul t Set RowbDat a(resul t Set);
SQLResul t Set Met aDat a sqgl Met adata = rowdat a. get Met abat a() ;

/1 Display the colum precision for non-text colums.
String name = null;

i nt nunmber O Col ums = sql Met adat a. get Col umCount () ;
for (int colum=0; colum < nunber O Col ums; col um-++)

{
nane = sql Met adat a. get Col utmNane( col um) ;
i f (sql Metadata.isTextData(colum))
Systemout.printIn("Colum: " + nane + " contains text data.");
}
el se
{ . L o
Systemout.println("Colum: " + nanme + " has a precision of " + sql Metadata. get Preci si on(colum));
}
}
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Converter classes

Y ou use the converter classes to convert row datainto formatted string arrays. The result isin HTML format and ready for
presentation on your HTML page. The following classes take care of the conversion for you:

« StringConverter
¢ HTMLFormConverter

« HTMLTableConverter
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StringConverter class

The StringConverter class is an abstract class that represents arow data string converter. It provides a convert() method to convert
row data. Thisreturns a string array representation of that row's data.
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HTMLFormConverter class

The HTML FormConverter classes extends StringConverter by providing an additional convert method called convertToForms().

This method converts row datainto an array of single-row HTML tables. Y ou can use these table tags to display the formatted
information on a browser.

Y ou can tailor the appearance of the HTML form by using the various get and set methods to view or change the attributes of the
form. For example, some of the attributes that you can set include:

« Alignment

« Cdll spacing

o Header hyperlinks
 Width

Examples

Example: Using HTM L FormConverter. (Compile and run this example with a webserver running)

#Example: Presenting ResourceL ist in a servlet. %
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HTMLTableConverter class

The HTML TableConverter class extends StringConverter by providing a convertToTables() method. This method converts row
datainto an array of HTML tables that a servlet can use to display the list on a browser.

Y ou can use the getTable() and setTable() methods to choose a default table that will be used during conversion. Y ou can set table
headers within the HTML table object or you can use the meta data for the header information by setting setUseM etaData() to true.

The setMaximumTableSize() method allows you to limit the number of rowsin asingle table. If the row data does not all fit within

the specified size of table, the converter will produce another HTML table object in the output array. Thiswill continue until all
row data has been converted.

Examples

Below are severa examples that illustrate how to use the HTML TableConverter class:
« Example: Using ListRowData

« Example: Using RecordListRowData
« Example: Using SQL ResultSetRowData

« #*Example: Presenting Resourcelist in a serviet®
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Utility classes

Utility classes are classes that help you do specific tasks. IBM Toolbox for Java offers the following utilities:

o ASA00ToolboxInstaller - Allows you to install and update IBM Toolbox for Java classes on the client. Thisfunctionis
available both as a Java program and has an application programming interface(API).

o AS400ToolboxJarMaker - Generates a faster loading IBM Toolbox for Java JAR file by creating asmaller JAR file from
alarger one, or by selectively unzipping a JAR file to gain access to the individual content files.

« JavaApplicationCall - Allows you to run a Java program on i Series from a command line prompt or graphical user
interface.

« £JPing - Allows you to query aserver to find out which services are active. Y ou can aso specify if you want to ping the
SSL ports.
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Client installation and update classes

The IBM Toolbox for Java classes can be referenced at their location in the integrated file system on the AS/400. Because program temporary
fixes (PTFs) are applied to this location, Java programs that access these classes directly on the AS/400 system automatically receive these
updates. Accessing the classes from the AS/400 does not work for every situation, specifically those listed below:

« |If alow-speed communication link connects AS/400 and the client, the performance of loading the classes from the AS/400 may be
unacceptable.

« |If Javaapplications use the CLASSPATH environment variable to access the classes on the client file system, you need AS/400
Client Accessto redirect file system calls to the AS/400. It may not be possible for AS/400 Client Accessto reside on the client.

In these cases, installing the classes on the client is a better solution. The ASA00T oolboxInstaller class provides client installation and update
functions to manage IBM Toolbox for Java classes when they reside on a client.

Using the AS400ToolboxInstaller

Y ou can invoke the ASA00T ool boxI nstaller object in the following ways:
« From within your program
« Fromacommand line
If your Java program uses IBM Toolbox for Java functions, you can include the AS400ToolboxInstaller class as a part of your program.

When the Java program isinstalled or first run, it can use the AS400ToolboxInstaller class to install the IBM Toolbox for Java classes on the
client. When the Java program is restarted, it can use the AS400T oolbox|Installer to update the classes on the client.

Note: If you are using the V3R2 or V3R2M 1 version of the IBM Toolbox for Java and you want to upgrade to V4R2 or alater version, you
must use aV4R2 or later level of the AS400ToolboxInstaller class. Y ou must use this level to ensure that machine readable information
(MRI) stored in .property filesin earlier releases of the IBM Toolbox for Javais properly replaced by .classfiles used in later releases.

The AS400ToolboxInstaller class copies filesto the client'slocal file system. This class may not work in an applet; many browsers do not
allow a Java program to write to the local file system.

Embedding the AS400ToolboxInstaller class in your program

The AS400ToolboxInstaller class provides the application programming interfaces (APIs) that are necessary to install, uninstall, and update
IBM Toolbox for Java classes from within the program on the client.

Usetheinstall() method to install or update the IBM Toolbox for Java classes. To install or update, provide the source and target path, and the

name of the package of classesin your Java program. The source URL points to the location of the control files on the server. The directory
structure is copied from the server to the client.

Theinstall() method only copiesfiles; it does not update the CLASSPATH environment variable. If the install() method is successful, the
Java program can call the getClasspathAdditions() method to determine what must be added to the CLASSPATH environment variable.

The following example shows how to use the AS400T ool boxInstaller classto install files from an AS/400 called "mySystem” to directory
"jt400" on drive d:, and then how to determine what must be added to the CLASSPATH environment variable:

/1 Install the |IBM Tool box for Java
/'l classes on the client.
URL sourceURL = new URL("http://mySystem myConpany. coni Q BM ProdDat a/ HTTP/ Publ i c/j t 400/ ");

i f (AS400Tool boxInstal ler.install(
" ACCESS",
"d:\\jt400",
sourceURL))

/1 If the I BM Tool box for Java cl asses were installed
/1 or updated, find out what nust be added to the
/'l CLASSPATH environment vari abl e.

Vector additions = AS400Tool boxI nstal |l er. get d asspat hAddi ti ons();

/1 1f updates nust be nmade to CLASSPATH

if (additions.size() > 0)
{
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/1l ... Process each classpath addition

/1l ... Else no updates were needed.

Use theisinstalled() method to determineif the IBM Toolbox for Java classes are already installed on the client. Using the islnstalled()
method allows you to determine if you want to complete the install now or postpone it to a more convenient time.

Theinstall() method both installs and updates files on the client. A Java program can call the isUpdateNeeded() method to determine if an
update is needed before calling install ().

Use the uninstall() method to remove the IBM Toolbox for Java classes from the client. The uninstall method only removesfiles; the
CLASSPATH environment variable is not changed. Call the getClasspathRemovals() method to determine what can be removed from the
CLASSPATH environment variable.

For more examples of how to install and update the AS400T oolboxInstaller class within a program on the client workstation, refer to the
Install/Update example.

Running the AS400ToolboxInstaller class from the command line

The AS400T oolboxInstaller class can be used as a stand-alone program, run from the command line. Running the AS400T ool boxInstaller
from the command line means you do not have to write a program. Instead, you run it as a Java application to install, uninstall, or update the
IBM Toolbox for Java classes.

Specifying the appropriate install, uninstall, or compare option, invoke the AS400ToolboxInstaller class with the following command:

java utilities. AS400Tool boxl nstall er [options]

The -sour ce option indicates where the IBM Toolbox for Java classes can be found and -tar get indicates where the IBM Toolbox for Java
classes are to be stored on the client.

Options are also available to install the entire toolbox or just certain functions. For instance, an option existsto install just the proxy classes of
IBM Toolbox for Java.
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IBM Toolbox for Java: AS400ToolboxJarMaker class

AS400ToolboxJarMaker

While the JAR file format was designed to speed up the downloading of Java program files, the AS400T oolboxJarM aker class
generates an even faster loading IBM Toolbox for Java JAR file through its ability to create a smaller JAR file from alarger one.

Also, the AS400T oolboxJarMaker class can unzip a JAR file for you to gain access to the individual content files for basic use.

Flexibility of AS400ToolboxJarMaker

All of the AS400T ool boxJarM aker functions are performed with the JarMaker class and the A S400T ool boxJarMaker subclass:

« Thegeneric JarMaker tool operates on any JAR or Zipfile; it splitsajar file or reduces the size of ajar file by removing
classes that are not used.

o The AS400ToolboxJarMaker customizes and extends JarM aker functions for easier use with IBM Toolbox for JavaJAR
files.

According to your needs, you can invoke the AS400T ool boxJarM aker methods from within your own Java program or from a
command line. Call AS400ToolboxJarMaker from the command line by using the following syntax:

java utilities.JarMaker [options]

where
« options = one or more of the available options

For a complete set of options available to run at acommand line prompt, see the following:
« Optionsfor the JarMaker base class

« Extended options for the AS/400T ool boxJarM aker subclass

Using AS400ToolboxJarMaker

Uncompressing a JAR file

Suppose you wanted to uncompress just one file bundled within a JAR file. AS400T ool boxJarMaker allows you to expand the file
into one of the following:

o Current directory (extract(jarFile))
« Another directory (_extract(jarFile, outputDirectory))

For example, with the following code, you are extracting AS400.class and al of its dependent classes from jt400.jar:

java utilities. AS400Tool boxJar Maker -source jt400.jar
-extract outputDir
-requiredFil e confi bm as400/ access/ AS400. cl ass

Splitting up a single JAR file into multiple, smaller JAR files

Suppose you wanted to split up alarge JAR file into smaller JAR files, according to your preference for maximum JAR file size.
ASA00ToolboxJarMaker, accordingly, provides you with the split(jarFile, splitSize) function.

In the following code, jt400.jar is split into a set of smaller JAR files, none larger than 300K :
java utilities. AS400Tool boxJar Maker -split 300

Removing unused files from a JAR file
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IBM Toolbox for Java: AS400ToolboxJarMaker class

With AS400T oolboxJarM aker, you can exclude any IBM Toolbox for Java files not needed by your application by selecting only
the IBM Toolbox for Java components, languages, and CCSIDs that you need to make your application run.

ASA00T oolboxJarMaker also provides you with the option of including or excluding the JavaBean files associated with the
components you select.

For example, the following command creates a JAR file that contains only those IBM Toolbox for Java classes needed to make the
CommandCall and ProgramCall components of the IBM Toolbox for Java work:

java utilities. AS400Tool boxJar Maker -conponent ConmmandCal |, PrograntCal |

Additionally, if it is unnecessary to convert text strings between Unicode and the double byte character set (DBCS) conversion
tables, you can create a 400K byte smaller JAR file by omitting the unneeded conversion tables with the -ccsid option:

java utilities. AS400Tool boxJar Maker -conponent ConmmandCal |, ProgramCal |l -ccsid 61952

Note: Conversion classes are not included with the program call classes. When including program call classes, you must also
explicitly include the conversion classes used by your program by using the -ccsid option.
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IBM Toolbox for Java RunJavaApplication

RunJavaApplication

The RunJavaA pplication and VRunJavaA pplication classes are utilities to run Java programs on the Java virtual machine for
AS/400. Unlike JavaApplicationCall and VJavaApplicationCall classes that you call from your Java program, RunJavaA pplication
and VRunJavaA pplication are complete programs.

The RunJavaApplication classis a command line utility. It lets you set the environment (CLASSPATH and properties, for
example) for the Java program. Y ou specify the name of the Java program and its parameters, then you start the program. Once
started, you can send input to the Java program which it receives via standard input. The Java program writes output to standard
output and standard error.

The VRunJavaApplication utility has the same capabilities. The difference is VJavaApplicationCall uses a graphical user interface
while JavaApplicationCall is acommand line interface.
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»JPing

The JPing class is acommand line utility that allows you to query your servers to see which services are running and which ports
arein service. To query your servers from within a Java application, use the AS400JPing class.

See the JPing javadoc for more information about using JPing from within your Java application.

Call JPing from the command line by using the following syntax:

java utilities.JPing System [options]

where:
o System = theiSeries server that you want to query
« [options] = one or more of the available options

Options

Y ou can use one or more of the following options. For options that have abbreviations, the abbreviation is listed in parenthesis.
-help (-h or -?)

Displays the help text.
-service OS400_Service (-s OS400_Service)

Specifies one specific service to ping. The default action isto ping all services. Y ou can use this option to specify one of
the following services. as-file, as-netprt, as-rmtcmd, as-dtag, as-database, as-ddm, as-central, and as-signon.

-ssl

Specifies whether or not to ping the ssl ports. The default action is not to ping the sdl ports.
-timeout (-t)

Specifies the timeout period in milliseconds. The default setting is 20000, or 20 seconds.

Example: Using JPing from the command line

For example, use the following command to ping the as-dtaq service, including sdl ports, with atimeout of 5 seconds:

java utilities.JPing nyServer -s as-dtaq -ssl -t 50004
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Tutorial: Code Examples

Tutorial: Detailed code examples

Use the tutorials provided for ideas on how to code your own Java programs using the IBM Toolbox for Java classes. The
examplesin this section are similar to the other examples provided in the IBM Toolbox for Javainformation. However, each

# image to display

example in this section contains additional information explaining the key linesin the code. Click the

the detailed explanation. (Y ou may have to page down in the example before you see the

Note: To take advantage of the JavaScript coding that enables the pop-up windows containing the detailed description, your
browser must support JavaScript (Internet Explorer 4.0 and Netscape 3.0 and 4.0 support JavaScript). If you do not have this level
of browser, the detailed descriptions are included in footnotes at the bottom of the page.

The following classes have atutorial provided:

« Message queue
o GUI

« Record-level access
« JDBC
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IBM Toolbox for Java Examples Main Page

Code Examples

The following table is the entry point for al of the examples used throughout the IBM Toolbox for Javainformation. The
examples from the Tutorial section are not included below.

|AccessCIass& | GUI Classes

| Utility Classes | Beans
| PCML !Graphical Toolbox

|Servletclasses | HTML classes

!Securitv classes | Resource classes

| Tips for Programming
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Code examples from the access classes
This section lists the code examples that are provided throughout the documentation of the access classes.

»AS400JPing

« Example: Using AS400JPing within a Java program to ping the i Series Remote Command Service®

#BidiTransform

« Example: Using the AS400BidiTransform class to transform bidirectional text

Command call

« Example: Using the CommandCall class to run acommand on iSeries

« Example: Using CommandCall to prompt for the name of the iSeries, command to run, and print the result

»Connection pooling

« Example: Using an AS400ConnectionPool to create connections to i Series®®

Data area

« Example: Creating and writing to a decimal data area

Data conversion and description

« Example: How to use RecordFormat and Record with the data queue classes

« #*Example: Using the FieldDescription, RecordFormat, and Record classes

Data queues

« Example: Create a DataQueue object, read data, and disconnect

Digital certificate

« Example: List the digital certificates that belong to a user

sEnvironmentVariable

« Example: Creating, setting, and getting environment variables®®

Exceptions

« Example: Catching athrown exception, retrieving the return code, and displaying the exception text
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IBM Toolbox for Java: Code examples from Access classes

FTP

« Example: Copy aset of filesfrom adirectory on aserver with FTP class

« Example: Copy aset of filesfrom adirectory on a server with AS400FTP subclass

Integrated file system

« Example: Using the integrated file system classes to copy afile from one directory to another on the i Series

o Example: How to use IFSJavaFile instead of java.io.File

« Example: Using the integrated file system classes to list the contents of adirectory on the iSeries

« £Example: Using the IFSFile listFiles() method to list the contents of a directory®

JavaApplicationCall

« Example: Running a program on the i Series from the client that outputs "Hello World!"

JDBC

« Example: Using the JDBC driver to create and populate atable

« Example: Using the JDBC driver to query atable and output its contents

« #¥Example: Using the JDBC 2.0 Optional Package extensions to create and update a tables

Jobs

« Example: Retrieving and changing job information using the cache

« Example: Listing all active jobs

« Example: Printing all of the messages in the job log for a specific user

« Example: Listing the job identification information for a specific user

« Example: Getting alist of jobs on the iSeries and output the job's status followed by ajob identifier

« Example: Displaying messages in the job log for ajob that belongs to the current user

Message queue

« Example: How to use the message queue object

« Example: Printing the contents of the message queue

« Example: How to retrieve and print a message

« Example: Listing the contents of the message queue

sNetServer

« Example: Using a NetServer object to change the name of the NetServeré.
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IBM Toolbox for Java: Code examples from Access classes

Print

« Example: Creating a spooled file on an iSeries from an input stream

« Example: Generating an SCS data stream using the SCS3812Writer class

« Example: Reading an existing i Series spooled file

« Example: Asynchronously listing all spooled files on a system and how to use the PrintObjectListListener interface to get
feedback asthelist is being built

« Example: Asynchronously listing all spooled files on a system without using the PrintObjectListListener interface

« Example: Synchronously listing all spooled files on a system

Permission

o Example: Set the authority of an AS400 object

Program call

« Example: Using the ProgramCall class

« Example: Passing parameter data with a Programparameter object

QSYSObjectPathName

o Example: Building an integrated file system name
« Example: Using toPath() to build an AS400 object name

« Example: How to use the QSY SObjectPathName class to parse the integrated file system path name

Record-level access

o Example: Accessing an iSeries file sequentially

« Example: Using the record-level access classesto read an iSeriesfile

« Example: Using the record-level access classes to read records by key from an iSeriesfile

« #¥Example: Using the LineDataRecordWriter classt

Service program call

« Example: Using ServiceProgramCall to call a procedure.

System Status

« Example: Use caching with the SystemStatus class

System Pool

« Example: Set the maximum faults size for a system pool
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System Values

« Example: How to use the SystemValue and SystemVauel ist classes

Trace

« Example: Using the setTraceOn() method

« Example: Preferred way of using trace

User Groups

« Example: Retrieving alist of users

« Example: Listing all the users of agroup

User Space

« Example: How to create a user space
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Code examples using the GUI classes
This section lists the code examples that are provided throughout the documentation of the graphical user interface (GUI) classes.

AS400Panes

« Example: Creating an AS400DetailsPane to present the list of users defined on the systemA S400Detail sPane

« Example: Loading the contents of adetails pane before adding it to aframe

o Example: Using an AS400 ListPane to present alist of users

o Example: Using an A S400Detail sPane to display messages returned from a command call

o Example: Using an AS400TreePane to display atree view of adirectory

o Example: Using an A S400ExplorerPane to present various print resources

Command call

« Example: Creating a CommandCallButton

« Example: Adding the ActionCompletedListener to process all i Series messages that a command generates

o Example: Using the CommandCallMenultem

Data queues

« Example: Creating a DataQueueDocument

o Example: Using a DataQueueDocument

Error events

« Example: Handling error events

« Example: Defining an error listener

o Example: Using a customized handler to handle error events

JDBC

« Example: Using the JDBC driver to create and populate a table

« Example: Using the JDBC driver to query atable and output its contents

« £*Example: Creating an AS400JDBCDataSourcePane®®

Jobs

« Example: Creating aVVJobList and presenting the list in an AS400ExplorerPane

o Example: Presenting alist of jobsin an explorer pane
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Program call

« Example: Creating a ProgramCallM enultem

« Example: Processing all program generated i Series messages

« Example: Adding two parameters

« Example: Using a ProgramCallButton in an application

Record-level access

« Example: Creating a RecordListTablePane object to display al records less than or equal to akey

SpooledFileViewer

« Example: Creating a Spooled File Viewer to view a spooled file previously created on an i Series

System Values

« Example: Creating a system value GUI using the AS400Explorer pane

Users and groups

« Example: Creating a VUserList with the AS400DetailsPane
o Example: Using an ASA00L istPane to create alist of usersfor selection
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Code examples from the utility classes

This section lists the code examples that are provided throughout the documentation of the utility classes.

IBM Toolbox Installer

o Example: Using the AS400ToolboxInstaller class
« Example: Installing the AS/400T oolbox with the AS400T ool boxInstaller

« Example: Installing the ACCESS package from the command line.

« Example: Working with the Graphica Toolbox class from the command line.

JarMaker

« Example: Extracting AS400.class and all its dependent classes from jt400.jar
« Example: Splitting jt400.jar into a set of 300K files

« Example: Removing unused files from a JAR file

« Example: Creating a400K byte smaller JAR file by omitting the conversion tables with the -ccsid parameter
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Examples: JavaBeans

This section lists the code examples that are provided throughout the documentation of the bean topics.
« Example: Using listeners to print a comment when you connect and disconnect to the system and run commands

« Example: Using applets and IBM VisualAge for Javato create buttons that run commands
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Examples from the servlet classes

The following examples show you some of the ways that you can use the servlet classes:
« Example: Using the ListRowData class

« Example: Using the RecordListRowData class
« Example: Using the SOL ResultSetRowData class

« Example: Using the HTML FormConverter class

o Example: Using the ListM etaData class
o Example: Using the SOL ResultSetM etaData class

« £Example: Presenting aresource list in a servieté

Y ou can aso use the servlet and HTML classes together, like in this example.
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Examples from the HTML classes

The following examples show you some of the ways that you can use the HTML classes:
« AExample: Using the BidiOrdering class®

« £*Example Creating HTMLAIign objects®

o Example: Using the HTML form classes

« Forminput class examples:
o Example: Creating a ButtonFormlnput object

0 Example: Creating a FileFormlnput object

0 Example: Creating a HiddenFormlnput object

0 Example: Creating an ImageFormlnput object

o Example: Creating a ResetFormlnput object

0 Example: Creating a SubmitFormlnput object

0 Example: Creating a TextFormlnput object

o Example: Creating a PasswordFormlnput object

o Example: Creating a RadioFormlnput object

o Example: Creating a CheckboxFormlnput object

« #¥Example Creating HTM L Heading objects®.

o Example: Using the HTMLHyperlink class

o BHTMLList examples
o Example: Creating ordered lists

o Example: Creating unordered lists

0 Example: Creating nested lists®

o ZExample: Creating HTML Meta tags®

o #*Example: Creating HTML Parameter tagst

o #Z¥Example: Creating HTML Servlet tagst
o Example: Using the HTMLText class

o AHTMLTree examples
o Example: Using the HTMLTree class

o Example: Creating atraversable IFS tree®.

« Layout form classes:
o Example: Using the GridL ayoutFormPanel class

o Example: Using the Linel ayoutFormPanel class

« Example: Using the TextAreaFormElement class

« Example: Using the L abel FormQutput class

« Example: Using the SelectFormElement class

« Example: Using the SelectOption class

« Example: Using the RadioFormlnputGroup class

« Example: Using the RadioFormlnput class
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» Example: Using the HTML Table classes
o Example: Using the HTML TableCell class
o Example: Using the HTML TableRow class
o Example: Using the HTML TableHeader class
o Example: Using the HTML TableCaption class

You can aso use the HTML and servlet classes together, like in this example.
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Tips for programming examples

This section lists the code examples that are provided throughout the documentation of the managing connections topic.

Managing connections

« Example: Making a connection to the i Series server with a CommandCall object

« Example: Making two connections to the i Series server with a CommandCall object

« Example: Creating CommandCall and |FSFilel nputStream objects with an A S400 object

« £ Example: Using AS400ConnectionPool to preconnect to the i Series serveré

« & Example: Using AS400ConnectionPool to preconnect to a specific service on the i Series server, then reuse the
connectiont®

Starting and ending connections

« Example: How a Java program preconnects to an i Series server

« Example: How a Java program disconnects from an iSeries server

« Example: How a Java program disconnects and reconnects to the i Series server with disconnectService() and run()

« Example: How a Java program disconnects from the i Series server and fails to reconnect

Exceptions

« Example: Using exceptions

Error events

« Example: Handling error events

« Example: Defining an error listener

« Example: Using a customized handler to handle error events

Trace

o Example: Using trace

o Example: Using setTraceOn()

o Example: Using component trace

Optimization

« Example: How to create two A S400 objects

o Example: How an AS400 object is used to represent a second AS/400 system
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Install and update

« Example: Using the AS400Toolbox Installer class
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Tips for programming

This section features pointers for programming with the AS/400 Toolbox for Java. Select the links below to view thetips.
1. Find out how to properly shut down your Java program.
2. Useintegrated file system path namesin your programs. This section covers integrated file system path names,
parameters, and special values.

3. Follow these tips on managing connections to an AS/400. See how to use the AS400 class to start and end socket
connections.

NOTE: If your application is an Enterprise JavaBean, consider turning off IBM Toolbox for Java thread support. Y our
application will be slower but will be compliant with the Enterprise JavaBean specification.

4. Read about running IBM Toolbox for Java classes on the Java virtual machine for AS/400. This section covers how to
best access A S/400 resources, how to run the classes, and what sign-on factors to consider.

When programming with the IBM Toolbox for Java access classes, use the exception classes to handle errors.

When programming with the graphical user interface (GUI) classes, use the error events classes to handle errors.

See how to use the Trace classin your programs.

Find out how to optimize your program for better performance.

© © N o O

Read about the performance improvements you can get when using the Java virtual machine for AS/400.

10. Usetheinstall and update section for information about the AS400T ool boxInstaller class and managing IBM Toolbox for
Java classes on aclient.

11. Read about IBM Toolbox for Java and Java national |anguage support.

12. Seetheseresources for IBM Toolbox for Java Service and support.
13. Usethe JarMaker class and create faster loading IBM Toolbox for Java JAR files.
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Shutting down your Java program

To ensure that your program shuts down properly, issue System.exit(0) as the last instruction before your Java program ends.
Note: Avoid using System.exit(0) with servlets because doing so shuts down the entire Java virtual machine.

IBM Toolbox for Java connects to the server with user threads. Because of this, afailure to issue System.exit(0) may keep your
Java program from properly shutting down.

Using System.exit(0) is hot a requirement, but a precaution. There are times that you must use this command to exit a Java program
and it is not problematic to use System.exit(0) when it is not necessary.
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Integrated file system path names for AS/400
objects

Y our Java program must use integrated file system names to refer to AS/400 objects, such as programs, libraries, commands, or
spooled files. The integrated file system name is the name of an AS/400 object as it would be accessed in the library file system of
the integrated file system on the AS/400.

The path name may consist of the following pieces:

library | Thelibrary in which the object resides. The library isarequired portion of an integrated file system path
name. The library name must be 10 or fewer characters and be followed by .lib.

object | The name of the object that the integrated file system path name represents. The object isarequired
portion of an integrated file system path name. The object name must be 10 or fewer characters and be
followed by .type, wheretypeisthe type of the object. Types can be found by prompting for the
OBJTY PE parameter on commands, such as WRKOBJ.

type | Thetype of the object. The type of the object must be specified when specifying the abject. (See object
above.) The type name must be 6 or fewer characters.

member | The name of the member that this integrated file system path name represents. The member is an
optional portion of an integrated file system path name. It can be specified only when the object typeis
FILE. The member name must be 10 or fewer characters and followed by .mbr.

Follow these conditions when determining and specifying the integrated file system name:
« Theforward slash (/) isthe path separator character.
« Theroot-level directory, called QSY S.LIB, contains the AS/400 library structure.
« Objectsthat reside in the AS/400 library QSY S have the following format:

/ QSYS. LI B/ obj ect . type
« Objectsthat reside in other libraries have the following format:

/ QSYS. LIB/library. LI B/ object.type
« The object type extension is the AS/400 abbreviation used for that type of object.

To see alist of these types, enter an AS/400 command that has object type as a parameter and press F4 (Prompt) for the type. For
example, the AS/400 command Work with Objects (WRKOBJ) has an object type parameter.

Below are some commonly used types:

Abbreviation Object
.CMD command
.DTAQ data queue
FILE file
.FNTRSC font resource
.FORMDF form definition
.LIB library
.MBR member
.OVL overlay
.PAGDFN page definition
PAGSET page segment
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.PGM program
.OUTQ output queue
SPLF spooled file

Use these examples to determine how to specify integrated file system path names:

Description Integrated file system name

Program MY_PROG
inlibrary MY _LIB /QSYS.LIB/MY_LIB.LIB/MY_PROG.PGM
on the AS/400

Dataqueue MY_QUEUE
inlibrary MY_LIB /QSYS.LIB/MY_LIB.LIB/MY_QUEUE.DTAQ
on the AS/400

Member JULY
infile MONTH
inlibrary YEAR1998
on the AS/400

/QSYS.LIB/YEAR1998.LIB/MONTH.FILE/JULY.MBR

Special values that the IBM Toolbox for Java recognizes in the integrated
file system

In an integrated file system path name, special values that normally begin with an asterisk, such as*ALL, are depicted without the
asterisk. Instead, use leading and trailing percent signs (%0 ALL %). In the integrated file system, an asterisk isawildcard
character.

The IBM Toolbox for Java classes recognize the following specia values:

With Use (Instead Of)

Library name %ALL% (*ALL)
%ALLUSR% (*ALLUSR)
%CURLIB% (*CURLIB)
%LIBL% (*LIBL)
%USRLIBL% (*USRLIBL)

Object name %ALL% (*ALL)

Member name %ALL% (*ALL)
%FILE% (*FILE)
%FIRST% (*FIRST)
%LAST% (*LAST)

See the QSY SObj ectPathName class for information about building and parsing integrated file system names.
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Managing connections

Creating, starting, and ending a connection to an i Series are discussed below, and some code examples are provided as well.

To connect to an i Series system, your Java program must create an AS400 object. The AS400 object contains up to one socket connection for each iSeries server type. A service
corresponds to ajob on the server and is the interface to the data on the server.

Note: If you are creating Enterprise JavaBeans, you need to comply with the EJB specification of not allowing IBM Toolbox for Java threads during your connection.

Every connection to each server hasits own job on the iSeries. A different server supports each of the following:
. JDBC
« Program call and command call
« Integrated file system
o Print
« Dataqueue
« Record-level access

« The print classes use one socket connection per AS400 object if the application does not try to do two things that require the network print server at the same time.
« A print class creates additional socket connections to the network print server if needed. The extra conversations are disconnected if they are not used for 5 minutes.

The Java program can control the number of connections to i Series. To optimize communications performance, a Java program can create multiple AS400 objects for the same
system as shown in the figure below. This creates multiple socket connections to the i Series.

Java program creating multiple AS400 objects and socket connections for the sameiSeries system

Program 1 iSeries System

AS400
Object —Fila Servar Job

IFS Dhicﬂi\\ #‘_'_.File Servar Job
IF5 Object AS400 File Server Job
Obiject v

Data Cueus Ohject
! I . Oata Queua Server Job

IFS Object

Data Queus Object e ] _._.,_..Eummand Call

AS400 Sarver Job

Command Call Chjact— Object

&

HV4F154-2

To conserve i Series system resources, create only one ASA00 object as shown in the figure below. This approach reduces the number of connections, which reduces the amount
of resource used on the system.

Java program creating a single AS400 object and socket connection for the same iSeries system

Program 2 iSeries System

Data Queue Object o - Data Quaue Sarver Job

IFS Object ""--.____

ot

AS_dI]I] | File Server Job
IFS Cbject se— Object
Command Call Object <] ™~ Command Call
Server Job
AV4F150-2

Y ou can also choose to use a connection pool to manage connections as shown in the figure below. This approach reduces the amount of time it takes to connect to i Series by
reusing a connection previously established for the user.

Java program getting a connection from an AS400ConnectionPool to an iSeries server
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Java
Application

Connection Pool Server

&

The following examples show how to create and use AS400 objects:

Example 1. In the following example, two CommandCall objects are created that send commands to the same i Series system. Because the CommandCall objects use the same
AS400 object, only one connection to the system is created.

/] Create an AS400 object.
AS400 sys = new AS400( " nySyst em nyConpany. coni');

/]l Create two command call objects that use
/1 the sane AS400 object.
CommandCal | cnmdl = new CommandCal | (sys, " nyComrandl");
CommandCal | cnmd2 = new ConmandCal | (sys, " nyComrand2");

/1 Run the commands. A connection is rmade when the
/1 first conmand is run. Since they use the sane
/1 AS400 object the second command object will use
/1 the connection established by the first conmand.
cmdl. run();
cmd2. run();

Example 2: In the following example, two CommandCall objects are created that send commands to the same i Series system. Because the CommandCall objects use different
A 400 objects, two connections to the system are created.

/1l Create two AS400 objects to the same AS/ 400 system
new AS400( " nmySyst em nyConpany. coni') ;
new AS400( " nmySyst em nyConpany. coni') ;

AS400 sysil
AS400 sys2

/! Create two command call objects. They use
/1 different AS400 objects.

new ComrandCal | (sys1, " nmyComrandl");

new CommandCal | (sys2, " myCommand2") ;

CommandCal | cndl
ComandCal | cnd2

/1 Run the conmmands. A connection is nmade when the
/1 first command is run. Since the second conmand
I/ object uses a different AS400 object, a second
/1 connection is made when the second comrand is run.
cmdl. run();
cmd2. run();

Example 3: In the following example, a CommandCall object and an | FSFilel nputStream object are created using the same AS400 object. Because the CommandCall object
and the |FSFilelnput Stream object use different services on the i Series system, two connections are created.

/1 Create an AS400 object.
AS400 newConnl = new AS400( " nySystem nmyConpany. cont');

/1 Create a command call object.
ConmmandCal I cmd = new CommandCal | (newConnl, " myComrandl1") ;

/!l Create the file object. Creating it causes the
/1 AS400 object to connect to the file service.
IFSFilelnputStreamfile = new | FSFi |l el nput Strean(newConnl, "/ nyfile");
// Run the command. A connection is nmade to the
/1 command service when the command is run.
crd. run();

ZExample 4: In the following example, an AS400ConnectionPool is used to get an i Series connection. This example (like Example 3 above) does not specify a service, so the
connection to the command service is made when the command is run.

/1 Create an AS400Connecti onPool .
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AS400Connect i onPool testPool1l = new AS400Connecti onPool ();
/1 Create a connection.
AS400 newConnl = test Pool 1. get Connecti on("nyAS400", "nyUserl| D', "nyPassword");
/Il Create a command call object that uses the AS400 object.
ComandCal | cnd = new CommandCal | (newConnl, " myCommandl") ;
// Run the command. A connection is made to the
I/ command service when the command is run.
cmd. run();
// Return connection to pool.
t est Pool 1. r et urnConnecti onToPool ( newConnl);

Example 5: The following example uses AS400ConnectionPool to connect to a particular service when requesting the connection from the pool. This eliminates the time
required to connect to the service when the command is run (see Example 4 above). If the connection is returned to the pool, the next call to get a connection can return the

same connection object. This means that no extra connection time is needed, either on creation or use.

/1 Create an AS400Connecti onPool .
AS400Connect i onPool testPool1l = new AS400Connecti onPool ();
/Il Create a connection to the AS400. COMMAND service. (Use the service nunber constants
/1 defined in the AS400 class (FILE, PRI NT, COWAND, DATAQUEUE, etc.))
AS400 newConnl = testPool 1. get Connecti on("nyAS400", "nyUserl| D', "nyPassword", AS400. COMVAND) ;
/Il Create a command call object that uses the AS400 object.
CommandCal | cnd = new CommandCal | (newConnl, " myCommandl") ;
// Run the command. A connection has al ready been made
// to the command service.
cmd. run();
/1 Return connection to pool.
t est Pool 1. ret urnConnect i onToPool (newConnl) ;
/] Get another connection to command service. In this case, it will return the sane

/'l connection as above, neaning no extra connection tine will be needed either now or when the

/1 command service is used.
AS400 newConn2 = test Pool 1. get Connecti on("nyAS400", "nyUserl| D', "nyPassword", AS400. COMVAND) ;

&

Starting and ending connections

The Java program can control when a connection is started and ended. By default, a connection is started when information is needed from the server. Y ou can control exactly

when the connection is made by calling the connectService() method on the AS400 object to preconnect to the server.
#Using an AS400ConnectionPool, you can create a connection preconnected to a service without calling the connectService() method, asin Example 5 above. &

The following examples show Java programs connecting and disconnecting to i Series.

Example 1: This example shows how to preconnect to i Series:

/1 Create an AS400 object.
AS400 systenl = new AS400( " nySystem myConpany. cont');

// Connect to the command service. Do it now

/1 instead of when data is first sent to the

/1 command service. This is optional since the

/1 AS400 object will connect when necessary.
syst enl. connect Ser vi ce( AS400. COWAND) ;

Example 2: Once aconnection is started, the Java program is responsible for disconnecting, which is done either implicitly by the AS400 object, or explicitly by the Java
program. A Java program disconnects by calling the disconnectService() method on the AS400 object. To improve performance, the Java program should disconnect only when
the program is finished with a service. If the Java program disconnects before it is finished with a service, the AS400 object reconnects, if it is possible to reconnect, when data
is needed from the service.

The figure below shows how disconnecting the connection for the first integrated file system object connection ends only that single instance of the AS400 object connection,
not al of the integrated file system object connections.

Single object using its own service for an instance of an AS400 object is disconnected
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Program 1 iSeries System

\ Object /File Servar Job

Data Queus Ohject

IFS Object — gl?;‘;][g — File Server Job
IFS Object ~— | File Server Job
IFS Object AS400

L-Diata Queus Sarver Job
Data Queus Obhject )

. ) AS400 Command Call
[ d Call Chject = | o -
omimand Lad Liopec Object Sarver Job
Tvar 152

This example shows how the Java program disconnects a connection:

/1 Create an AS400 object.
AS400 systenl = new AS400( " nmySyst em nyConpany. coni');

/1 ... use command call to send several conmands
/1 to the AS/400. Since connectService() was not
/1 called, the AS400 object autonatically
/1 connects when the first command is run.

/1 Al done sending commands so di sconnect the
/1 connection.
syst entl. di sconnect Ser vi ce( AS400. COMIVAND) ;

Example 3: Multiple objects that use the same service and share the same A S400 object share a connection. Disconnecting ends the connection for all objects that are using the
same service for each instance of an AS400 object asis shown in the figure below.

All objects using the same service for an instance of an AS400 object ar e disconnected

Program 2 iSeries System
Data Clusue Object | L- Data Queus Sarver Job
IF5 DhiEct —— AS400 o
Object == File Server Job
IFS Object ==—="
Command Call Objact = -‘H“‘-Ecm mand Call
Server Job
AVaF152-3

For example, two CommandCall objects use the same AS400 object. When disconnectService() is called, the connection is ended for both CommandCall objects. When the
run() method for the second CommandCall object is called, the AS400 object must reconnect to the service:

/1 Create an AS400 object.
AS400 sys = new AS400( " nySyst em nyConpany. coni');

// Create two command cal |l objects.
CommandCal | cmdl = new CommandCal | (sys, " myCommandl") ;
CommandCal | cnd2 = new CommandCal | (sys, " myCommand2") ;

/1l Run the first comrand
cmdl. run();

/1 Disconnect fromthe conmmand service.
sys. di sconnect Servi ce( AS400. COMWWAND) ;

/! Run the second command. The AS400 obj ect

/1 must reconnect to the AS/400.
cmd2. run();
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/1 Disconnect fromthe command service. This
/Il is the correct place to disconnect.
sys. di sconnect Servi ce( AS400. COMWAND) ;

Example 4: Not al IBM Toolbox for Java classes automatically reconnect. Some method calls in the integrated file system classes do not reconnect because the file may have

changed. While the file was disconnected, some other process may have deleted the file or changed its contents. In the following example, two file objects use the same AS400
object. When disconnectService() is called, the connection is ended for both file objects. The read() for the second IFSFilel nputStream object fails because it no longer has a
connection to the server.

/1 Create an AS400 object.
AS400 sys = new AS400( " nySyst em nyConpany. coni');

/!l Create two file objects. A connection to the
/1 AS/ 400 is created when the first object is
/1 created. The second object uses the connection
/1 created by the first object.
IFSFilelnputStreamfilel = new | FSFil el nput Strean(sys,"/filel");
| FSFil el nput Stream file2 = new | FSFi |l el nput Strean(sys,"/file2");

/! Read fromthe first file, then close it.
int il =~"filel.read();
filel.close();

/1 Disconnect fromthe file service.
sys. di sconnect Servi ce( AS400. FI LE) ;

/1l Attenpt to read fromthe second file. This
/1 fails because the connection to the file service
/1 no longer exists. The program nust either
/1 disconnect |later or have the second file use a
/1 different AS400 object (which causes it to
/1 have its own connection).

int i2 =file2. read();

/1 O ose the second file.
file2.close();

/1 Disconnect fromthe file service. This

/1 is the correct place to disconnect.
sys. di sconnect Servi ce( AS400. FI LE) ;
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Java virtual machine for iSeries

The IBM Toolbox for Java classes run on the i Series Java virtual machine. ##In fact, the classes run on any platform that supports
the Java Development Kit (JDK) 1.1.x and the Java 2 Software Development Kit (J2SDK) specifications. .

When you run IBM Toolbox for Java classes on the iSeries VM, do the following:

« Choose whether to use theiSeries VM or the IBM Toolbox for Java classes to access i Series resources when running in
theiSeries VM.

« Check out Running IBM Toolbox for Java classes on the iSeries JV M.

« Read about setting system name, user |D, and password in the iSeries VM.

For more information about i Series support for different Java platforms, see the Support for multiple JDKsin IBM Developer Kit
for Java.
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Comparing the iSeries Java virtual machine and the
IBM Toolbox for Java classes

Y ou always have at |east two ways to access an i Series resource when your Java program is running on the iSeries Java virtual
machine (JVM). Y ou can use either of the following interfaces:

« Facilities built into Java
« AnIBM Toolbox for Javaclass

When deciding which interface to use, consider the following factors:

« Location - Where a program runs is the most important factor in deciding which interface set to use. Does the program do
the following:

o Run only on the client?

o Run only on the server?

o Run on both client and server, but in both cases the resource is an i Series resource?

o RunononeiSeries VM and access resources on another iSeries server?

o Run on different kinds of servers?
If the program runs on both client and server (including an iSeries server as aclient to a second i Series server) and
accesses only iSeries resources, it may be best to use the IBM Toolbox for Java interfaces.
If the program must access data on many types of servers, it may be best to use Java native interfaces.

« Consistency / Portability - The ability to run IBM Toolbox for Java classes on i Series servers means that the same
interfaces can be used for both client programs and server programs. When you have only one interface to learn for both
client programs and server programs, you can be more productive.

Writing to IBM Toolbox for Java interfaces makes your program less server portable, however.

If your program must run to an i Series server aswell as other servers, you may find it better to use the facilities that are
built into Java.

« Complexity - The IBM Toolbox for Javainterface is built especialy for easy accessto an i Series resource. Often, the
only alternative to using the IBM Toolbox for Javainterface is to write a program that accesses the resource and
communicates with that program through Java Native Interface (INI).

Y ou must decide whether it is more important to have better Java neutrality and write a program to access the resource, or
to usethe IBM Toolbox for Javainterface, which isless portable.

« Function - The IBM Toolbox for Javainterface often provides more function than the Java interface. For example, the
| FSFileOutputStream class of the IBM Toolbox for Java licensed program has more function than the FileOutputStream
class of java.io. Using |FSFileOutputStream makes your program specific to the iSeries, however. Y ou lose ser ver
portability by using the IBM Toolbox for Java class.

Y ou must decide whether portability is more important or whether you want to take advantage of the additional function.
« Resource - When running on the iSeries VM, many of the IBM Toolbox for Java classes still make requests through the
host servers. Therefore, a second job (the server job) carries out the request to access aresource.

This request may take more resource than a Java native interface that runs under the job of the Java program.

o iSeriesserver asaclient - If your program runs on one i Series server and accesses data on a second i Series server, your
best choice may be to use IBM Toolbox for Java classes. These classes provide easy access to the resource on the second
iSeries server.

An example of thisis Data Queue access. The Data Queue interfaces of the IBM Toolbox for Java licensed program
provide easy access to the data queue resource.

Using the IBM Toolbox for Java also means your program works on both a client and server to access an i Series data
gueue. It also works when running on one i Series server to access a data queue on another i Series server.

The alternative isto write a separate program (in C, for example) that accesses the data queue. The Java program callsthis
program when it needs to access the data queue.
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This method is more server-portable; you can have one Java program that handles data queue access and different versions
of the program for each server you support.
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Running IBM Toolbox for Java classes on the
ISeries Java virtual machine

Below are special considerations for running the IBM Toolbox for Java classes on the i Series Java virtual machine (JVM):
JDBC

Two IBM-supplied JDBC drivers are available to programs running on the iSeries JVM:
o ThelBM Toolbox for Java JDBC driver
« ThelBM Developer Kit for Java JDBC driver

The IBM Toolbox for Java JDBC driver is best to use when the program is running in a client/server environment.

The IBM Developer Kit for Java JDBC driver is best to use when the program is running on an iSeries server.

If the same program runs on both the workstation and the server, you should load the correct driver through a system property
instead of coding the driver name into your program.

Program call

Two common waysto call a program are as follows:
« TheProgramCall class of the IBM Toolbox for Java
« Through a Java Native Interface (INI) call

The ProgramCall class of the IBM Toolbox for Java licensed program has the advantage that it can call any iSeries program.

Y ou may not be ableto call your iSeries program through JNI. An advantage of NI isthat it is more portable across server
platforms.

Command call

Two common ways to call acommand are as follows:
o The CommandCall class of the IBM Toolbox for Java
« javalang.runtime.exec()

The CommandCall class generates alist of messages that are available to the Java program once the command completes. Thislist
of messagesis not available through java.lang.runtime.exec().

javalang.runtime.exec() is portable across many platforms, so if your program must access files on different types of servers,
javalang.runtime.exec() is a better solution.

Integrated file system

Listed below are two common ways to access afile in the integrated file system of the iSeries server:
o ThelFSFile classes of the IBM Toolbox for Java licensed program
o Thefileclassesthat are a part of java.io

The IBM Toolbox for Javaintegrated file system classes have the advantage of providing more function than the java.io classes.

The IBM Toolbox for Java classes also work in applets, and they do not need a method of redirection (such as IBM iSeries Client
Access Family for Windows) to get from a workstation to the server.

Thejava.io classes are portable across many platforms, which is an advantage. If your program must access files on different types
of servers, java.io is a better solution.

If you use java.io classes on aclient, you need a method of redirection (such asthe IBM iSeries Client Access Family for
Windows) to get to the AS/400 file system.
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Setting system name, user ID, and password with an
AS400 object in the iSeries Java virtual machine

The AS400 object allows specia values for system name, user 1D, and password when the Java program is running on the i Series
Javavirtual machine (JVM).

When you run a program on the iSeries VM, be aware of some special values and other considerations:

« If system name, user ID, or password is not set on the AS400 object, the AS400 object connects to the current server by
using the user 1D and password of the job that started the Java program. A password must be supplied when using
recor d-level access while connecting to v4r3 and earlier machines. When connecting to av4r4 or later machine, it
can propagate the signed-on user's password liketherest of the IBM Toolbox for Java components.

« The specia value, localhost, can be used as the system name. In this case, the AS400 object connects to the current
server.

« The special value, *currentl, can be used as the user 1D or password on the AS400 object. In this case, the user ID or
password (or both) of the job that started the Java program is used.

« The special value, *currentl, can be used asthe user 1D or password on the AS400 object when the Java program is
running on theiSeries VM of oneiSeries server, and the program is accessing resources on another i Series server. In this
case, the user ID and password of the job that started the Java program on the source system are used when connecting to
the target system.

1The Java program cannot set the password to "*current” if you are using record-level access and V4R3 or earlier.
When you use record-level access, "localhost” isvalid for system name and "*current” isvalid for user 1D; however,
the Java program must supply the password.

*current works only on systems running at Version 4 Release 3 (V4R3) and later. Password and user ID must be
specified on system running on V4R2 systems.

o User ID and password prompting is disabled when the program runs on the server.

For more information about user ID and password values in the server environment, see Summary of user ID and
password values on an AS400 object.

The following examples show how to use the AS400 object with the iSeries VM.

Example 1. When a Java program is running in the iSeries VM, the program does not have to supply a system name, user 1D, or
password.

A password must be supplied when using recor d-level access.

If these values are not supplied, the AS400 object connects to the local system by using the user ID and password of the job that
started the Java program.

When the program is running on the Java virtual machine for AS/400, setting the system name to localhost is the same as not
setting the system name. The following example shows how to connect to the current AS/400:

/1l Create two AS400 objects. |If the Java programis running in the
/1 iSeries JVM the behavior of the two objects is the sane.

/1 They will connect to the current server using the user ID and

/1 password of the job that started the Java program

AS400 sys new AS400()

AS400 sys?2 new AS400( "I ocal host")

Example 2: The Java program can set a user ID and password even when the program is running on the i Series VM. These values
override the user ID and password of the job that started the Java program.

In the following example, the Java program connects to the current server, but the program uses a user 1D and password that differs
from those of the job that started the Java program.

/1l Create an AS400 object. Connect to the current server but do

file:///D|/rzahh_pdf/jymset.htm (1 of 2) [1/8/2001 12:39:58 PM]


file:///D|/rzahh_pdf/valuesum.htm
file:///D|/rzahh_pdf/valuesum.htm

IBM Toolbox for Java: Setting values with an AS400 object in the iSeries JVM

/1 not use the user ID and password of the job that started the
/1 program The supplied val ues are used.
AS400 sys = new AS400("l ocal host", "USR2", "PSWRD2")

Example 3: A Javaprogram that is running on one server can connect to and use the resources of other iSeries systems.

If *current isused for user ID and password, the user ID and password of the job that started the Java program is used when the
Java program connects to the target server.

In the following example, the Java program is running on one server, but uses resources from another server. The user ID and
password of the job that started the Java program are used when the program connects to the second server.

/1l Create an AS400 object. This programw || run on one server
/1 but will connect to a second server (called "target").

/1 Because *current is used for user |ID and password, the user
/1 1D and password of the job that started the programw || be
/1 used when connecting to the second server.

AS400 target = new AS400("target™, "*current", "*current")
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OS/400 optimization

The IBM Toolbox for Java licensed program is &written in Java,%. so it runs on any platform with a certified Java virtual machine
(JVM). The IBM Toolbox for Java classes function in the same way no matter where they run.

Additional classes come with OS/400 that enhance the behavior of the IBM Toolbox for Javawhen it is running on the iSeries
JVM. Sign-on behavior and performance are improved when running on the iSeries VM and connecting to the same i Series.
0S/400 incorporated the additional classes starting at Version 4 Release 3.

2Enabling the Optimizations

IBM Toolbox for Java comes in two packages. as a separate licensed program and with OS/400.

« Licensed Program 5722-JC1. The licensed program version of IBM Toolbox for Java ships filesin the following
directory:

/ Q BM ProdbDat a/ http/public/jt400/1ib

These files do not contain OS/400 optimizations. Use these files if you want behavior consistent with running the IBM
Toolbox for Javaon aclient.

« 0S/400. IBM Toolbox for Javais also shipped with OS/400 in directory

/ Q BM Pr odDat a/ GS400/jt400/1ib
These files do contain the classes that optimize the IBM Toolbox for Java when running on the iSeries VM.

For more information see Note 1 in the information about Jar files. 4%

Sign-on considerations

With the additional classes provided with OS/400, Java programs have additional options for providing system name, user ID and
password information to the IBM Toolbox for Java.
When accessing an iSeries resource, the IBM Toolbox for Java classes must have a system name, user ID and password.

« When running on a client, the system name, user ID and password are provided by the Java program, or the IBM
Toolbox for Java retrieves these values from the user through a sign-on dialog.

« When running on theiSeries Java virtual machine, the IBM Toolbox for Java has one more option. It can send
requests to the current (local) server using the user ID and password of the job that started the Java program.

With the additional classes, the user ID and password of the current job also can be used when a Java program that is running on
one i Series accesses the resources on another iSeries. In this case, the Java program sets the system name, then uses the special
value "*current" for the user ID and password.

The Java program can only set the password to "* current” if you are using record-level access V4R4 or later. Otherwise, when you
use record-level access, "localhost” isvalid for system name and "* current” is valid for user 1D; however, the Java program must
supply the password.

A Java program sets system name, user |D, and password values in the AS400 object.

To usethe job's user ID and password, the Java program can use "* current” as user |D and password, or it can use the constructor
that does not have user ID and password parameters.

To use the current i Series, the Java program can use "localhost” as the system name or use the default constructor. That is,

AS400 system = new AS400();
isthe same as
AS400 system = new AS400("l ocal host", "*current", "*current");
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Two ASA00 objects are created in the following example. The two objects have the same behavior: they both run a command to the
current i Series using the job's user ID and password. One object uses the special value for the user ID and password, while the
other uses the default constructor and does not set user ID or password.

/1 Create an AS400 object. Since the default

/1 constructor is used and system user |ID and

/1 password are never set, the AS400 object sends
/1 requests to the local iSeries using the job's
/1 user ID and password. If this programwere run
/1 on a client, the user would be pronpted for

/1 system wuser |ID and password.

AS400 sysl = new AS400();
/1l Create an AS400 object. This object sends
/1 requests to the local iSeries using the job's
/1 user ID and password. This object will not work
/1 on a client.

AS400 sys2 = new AS400("l ocal host", "*current", "*current");

/1l Create two conmand call objects that use the
/1 AS400 objects.

ConmandCal | cndl = new CommandCal | (sysl, " nyComandl");

CommandCal | cnd2 = new ConmmandCal | (sys2, " myCommand2") ;

// Run the commands.
cmdl1. run();
cmd2. run();

In the following example an AS400 object is created that represents a second i Series system. Since "* current” is used, the job's user
ID and password from the i Series running the Java program are used on the second (target) i Series.

/1 Create an AS400 object. This object sends

/1 requests to a second i Series using the user ID

/1 and password fromthe job on the current iSeries.
AS400 sys = new AS400(" nmySystem nyConpany. com', "*current", "*current");

/1l Create a command call object to run a command
/1 on the target iSeries.
CommandCal | cnmd = new CommandCal | (sys, " nyConmandl") ;

// Run the command.
cmd. run();
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Performance improvements

With the additional classes provided by OS/400, Java programs running on the Java virtual machine for i Series experience
improved performance. Performance isimproved in some cases because less communication function is used, and in other cases,
an iSeries APl isused instead of calling the server program.

Shorter download time

In order to download the minimum number of IBM Toolbox for Java class files, use the proxy server in combination with the
AS400T ool boxJarM aker tool.

Faster communication

For al IBM Toolbox for Java functions except JDBC and integrated file system access, Java programs running on the Javavirtual
machine for iSeries will run faster. The programs run faster because less communication code is used when communicating
between the Java program and the server program on the server that does the request.

JDBC and integrated file system access were not optimized because facilities already exist that make these functions run faster.
When running on the i Series, you can use the JDBC driver for i Seriesinstead of the JDBC driver that comes with the IBM Toolbox
for Java. To accessfiles on the server, you can use java.io instead of the integrated file system access classes that come with the
IBM Toolbox for Java.

Directly calling iSeries APIs

Performance of the following classes of the IBM Toolbox for Javais improved because these classes directly call iSeries APIs
instead of calling a server program to carry out the request:

o ASA00Certificate classes
o CommandCall
« DataQueue
o ProgramCall
« Record-level database access classes
« ServiceProgramCall
o UserSpace
APlIsaredirectly called only if the user ID and password match the user ID and password of the job running the Java program. To

get the performance improvement, the user 1D and password must match the user 1D and password of the job that starts the Java
program. For best results, use "localhost" for system name, "* current” for user 1D, and "* current” for password.

Port mapping changes

The port mapping system has been changed, which makes accessing a port faster. Before this change, a request for a port would be
sent to the port mapper. From there, the i Series server would determine which port was available and return that port to the user to
be accepted. Now, you can either tell the server which port to use or specify that the default ports be used. This option eliminates
the wasted time of the server determining the port for you. Use the WRK SRV TBLE command to view or change the list of ports
for the server.

For the port mapping improvement, a few methods have been added to AS400 class:
« QgetServicePort
« setServicePort
o setServicePortsToDefault
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MRI changes

MRI files are now shipped within the IBM Toolbox for Java program as class files instead of property files. The iSeries server
finds messages in class files faster than in property files. ResourceBundle.getString() now runs faster because the MR files are
stored in the first place that the computer searches. Another advantage of changing to classfilesisthat the server can find the
translated version of a string faster.

Converters

Two classes allow faster, more efficient conversion between Java and the i Series:
« Binary Converter: Converts between Java byte arrays and Java simple types.

« Character Converter: Converts between Java string objects and i Series code packages.

#Also, the IBM Toolbox for Java now incorporates its own conversion tables for over 100 commonly used CCSIDs. Previously,
the IBM Toolbox for Java either deferred to Javafor nearly all text conversion. If Java did not possess the correct conversion table,
IBM Toolbox for Java downloaded the conversion table from the server.

The IBM Toolbox for Java performs all text conversion for any CCSID of which it is aware. When it encounters an unknown
CCSID, it attempts to let Java handle the conversion. At no point does the IBM Toolbox for Java attempt to download a conversion
table from the server. This technique greatly reduces the amount of time it takes for an IBM Toolbox for Java application to
perform text conversion. No action is required by the user to take advantage of this new text conversion; the performance gains al

occur in the underlying converter tables.4%

Performance tip regarding the Create Java Program (CRTJVAPGM)
command

If your Java application runs on the i Series Java virtual machine (JVM), you can significantly improve performanceif you create
aJavaprogram from an IBM Toolbox for Javazip file or jar file. Enter the CRTIJVAPGM command on an iSeries command line
to create the program. (See the online help information for the CRTJVAPGM command for more information.) By using the
CRTJVAPGM command, you save the Java program that is created (and that contains the IBM Toolbox for Java classes) when
your Java application starts. Saving the Java program that is created allows you to save startup processing time. Y ou save startup
processing time because the Java program on the server does not have to be re-created each time your Java application is started.

If you are using the V4R2 or VV4R3 version of IBM Toolbox for Java, you cannot run the CRTJVAPGM command against the
jt400.zip or jt400.jar file because it is too big; however, you may be able to run it against the jt400Access.zip file. At VAR3, IBM
Toolbox for Java licensed program includes an additional file, jt400A ccess.zip. jt400Access.zip contains only the access classes,
not the visual classes.

When you run Java applications on a V4R5 (or earlier) system, use jt400A ccess.zip. When you run Java applications on a V5R1
system, use jt400Native.jar. The CRTJVAPGM command has already been run against jt400Native.jar.
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Java national language support

Java supports a set of national languages, but it is a subset of the languages that the AS/400 system supports.

When a mismatch between languages occurs, for example, if you are running on alocal workstation that is using alanguage that is
not supported by Java, the IBM Toolbox for Javalicensed program may issue some error messagesin English.
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Service and support for the IBM Toolbox for Java

Use the following resources for service and support:

« Trouble-shooting information 'Q' on the IBM Toolbox for Java home page '@

o Support information '@ on the iSeries home paqe'@

« |BM software support on the IBM Software Support Services Web site '@'

Support services for the IBM Toolbox for Java, 5722-JC1, are provided under the usual terms and conditions for iSeries software
products. Support services include program services, voice support, and consulting services. Contact your local IBM representative
for more information.

Resolving IBM Toolbox for Java program defects is supported under program services and voice support, while resolving
application programming and debugging issues is supported under consulting services.

IBM Toolbox for Java application program interface (API) calls are supported under consulting services unless any of the
following are true:

« Itisclearly aJava APl defect, as demonstrated by re-creation in arelatively simple program.

« Itisaquestion asking for documentation clarification.

« Itisaquestion about the location of samples or documentation.

All programming assistance is supported under consulting services including those program samples provided in the IBM Toolbox

for Javalicensed program. Additional samples may be made available on the Internet at the i Series home paqe'@ onan
unsupported basis.

Problem solving information is provided with the IBM Toolbox for Java Licensed Program Product. If you believe thereisa
potential defect in the IBM Toolbox for Java API, asimple program that demonstrates the error will be required.
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IBM Toolbox for Java reference links

While we do expect that most devel opers who are using AS/400 Toolbox for Java know and understand HTML, XHTML, Java,
and Servlets, this section is provided as a brief overview of these topics. These links give you a source for additional learning.

IBM Toolbox for Java

The IBM Toolbox for Java and JTOpen —@ Web site has information about troubleshooting, service packs, performance tips,
examples, and links to more information. Y ou can also download a zipped package of this information, including the javadocs.

HTML

HTML (HyperText Markup Language) is the most popular language for publishing documents on the World Wide Web. There are
many good sites for learning HTML. Some of these are:

« TheWorld Wide Web Consorti um'@: W3C sets standards for publishing on the web. This site contains some HTML
instruction and information about current standards for publishing on the World Wide Web

o HTML Compendi um.org‘@: HTML Compendium provides information on coding HTML, including definitions of
common tags and events

« HTML Tag Liﬁ‘g: Provides definitions for various HTML tags

XHTML

XHTML istouted as the successor to HTML 4.0. It is based on HTML 4.0, but incorporates the extensibility of XML. Sites that
provide information on XHTML and XML are provided below:

. IBM‘@: Provides a site dedicated to the work IBM does with XML and how it works to facilitate e-commerce

« The Web Developer's Virtual Library'@: Gives agood overview of XHTML and how it works with HTML and XML
for web authoring

o TheWorld Wide Web Consorti um‘@: Provides an introduction to XHTML and reasons web devel opers would want to
turn to this markup language as a standard

« XM L.com‘@: Journal that provides updated information on XML in the computer industry

« IBM JavaHome Page‘@: Information about how Java developers are using IBM products for e-commerce

« IBM VisualAgefor Javaand iSeri%‘Q: Provides information on the IBM VisualAge for Java product

« "The Source for Java Technology" from Sun M icrosystems‘gz Information about the various uses for Java, including
new technologies

« Javafor iSeries, PartnerWorld for Devel opment iSeries'@: Provides information about Java and the ways IBM business
partners can and are using it
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Servlets

« |IBM Websphere Application Server‘gz Servlet-based web application server

o JavaServlet API'Q': Information from Sun about servlets

JNDI

« JavaNaming and Directory Interface(™) (JN DI)‘@: Information from Sun about JNDI, including alist of available
service providers.

o iSeries Directory Services (LDA P)'@: Information about LDAP (Lightweight Directory Access Protocol) on OS/400.

Other references

o IBM HTTP Server for iSerie;g: Information about the HTTP server IBM can provide

o IBM iSeries Client Access Express home paqe'@: Information about Client Access and how it works with various Java
products

o |IBM Host On-Demand'@: A browser-based 5250 emulator

« |IBM Software Support Services ‘@: Gateway to IBM software support
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