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Java related sessions

Basic Java
Mon 9:30 - 22MD A Java Introduction to Object-Oriented Programming (OOP)

Mon 3:30 - 26MJ Debugging the New Java ***New Session***

Tues 8:00 - 31CD Java 101: Basic Syntax and Structure
Tues 11:00 - 33LA LAB: Introduction to Java ***LAB***
Web 9:30 - 42CD The Future of Java on IBM i

Java Toolbox
Tues 2:00 - 35CB Introducing the IBM Toolbox for Java
Wed 8:00 - 41LA LAB: IBM Toolbox for Java ***LAB***
Thur 9:30 - 52CC |IBM Toolbox for Java: Advanced

Advanced Java related topics

Mon 11:00 - 23MH Introduction to XML Processing with Java

Tues 3:30 - 36 MG Java Application Performance Analysis and Tuning on IBM i

Wed 2:00 - 45CD Using the JVM Tools Interface (JVMTI)

Thur 12:30 - 54CB Multi-Threaded Programming Using Java

Thur 2:00 - 55MH Java Stored Procedures and Java User-Defined Functions
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IBM Toolbox for Java™
What is the Toolbox/JTOpen?

A set of Java classes and utilities which provide access to IBM i® data and

resources
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IBM Toolbox for Java

The big picture - Client/Server

Your Java™ program

- IBM Toolbox for Java

==

Java Virtual Machine

TCP/IP

IBM i Access for
Windows is not

required!
TCP/IP
IBM i Host Servers
Cravd- =
'FS o IBM i data and resources ~
- DB2/400
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IBM Toolbox for Java

The big picture - Toolbox and data on same IBM |

Your Java™ program

IBM Toolbox for Java

TCP/IP JNI

IBMi
Host Servers

@ =)
IE! A IBM i data and resources -\/
- Seoii00 |
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IBM Toolbox for Java

Using the Toolbox in client/server applications

Toolbox installed on client

Java application runs on client

IBM i Access for Windows is not required

The same Java application runs on any client
with a Java-compatible JVM!

TCP/IP

e Server running IBM i
» Uses existing IBM i host servers

e IBM i Java Virtual Machine (JVM) is not
required on the server
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IBM Toolbox for Java

Using the Toolbox in server applications

Toolbox installed on IBM i

Java application runs on IBM i

Use Toolbox instead of JNI

"Local" sockets used to communicate between Toolbox and servers

Direct API calls used in some cases to avoid the servers

IBM i with Java Virtual Machine (JVM) is required

Tae Newr Vourte Equarion 7
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IBM Toolbox for Java

Using the Toolbox in Internet-based servlets

- * Web browser displays

HTTP —— HTML
= =
ANEw. - No Java on the client
JCPIP « Server running IBM i
« Toolbox installed on . Esets existing IBM i
web server ost servers
- Java servlet runs on . :\?Mr;%avitl/;\fﬂtual .
web server achine ( )is no

(Web server and data required
* Java-enabled web  server can be the same
server is required machine)
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IBM Toolbox for Java

Supported platforms:
* IBMi, Linux, Windows, AlX, Solaris, Netscape Communicator, Microsoft Internet
Explorer

Requires Java 1.1.8 or greater, and supports Java 2
Divided into packages:

» com.ibm.as400.access - APIs for accessing IBM i data and resources

* com.ibm.as400.resource - Framework for accessing list-based data (deprecated)
* com.ibm.as400.vaccess - GUI components (deprecated)

* com.ibm.as400.data - Program call markup language

* com.ibm.as400.ui.* - Graphical Toolbox

* com.ibm.as400.util.* - HTML, XSL-FO and Servlet components

e com.ibm.as400.micro.* - APIs for wireless devices

+ utilities - utility classes such as JarMaker, JPing, RunJavaApplication, AboutToolbox
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IBM Toolbox for Java

Packaging

Licensed program 5722-JC1 (V5R3/V5R4) or 5761-JC1 (V6R1) (no additional charge)
Downloadable from Toolbox or JTOpen websites (no additional charge)

Ships with IBM i — in directory /QIBM/ProdData/HT TP/Public/jt400/lib/

Jar files:

» jt400.jar - Base function + GUI components

» jt400Native.jar - Base function only, intended for use on IBM i JVM

* jt400Proxy.jar - Proxy support, subset of jt400.jar @
» jt400Servlet.jar - HTML, XSL-FO, and Servlet components

e jt400Micro.jar - Wireless support

e uitools.jar, jui400.jar, util400.jar, x4j400.jar - Graphical Toolbox

» tes.jar - System Debugger

Use the JarMaker utility to reduce the size of jt400.jar or any other jar file

ﬁﬁ A/M PLm Eevﬁrmu 10
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JTOpen (Open Source)

All of the primary Toolbox packages are open source!
sourceforge.net/projects/jt400

Part of IBM's open source development community

» Use source as a debug tool

* Submit new function under the IBM Public License (IPL)
* Modify source for your use

» Submit problem reports and bug fixes

Two versions of the Toolbox:
* Licensed program

— Supported by IBM 0

— Fixes are delivered as PTFs

* Open source version
— Supported by IBM
— New releases are available as free Web
— New functions and fixes available here fi

LJropen

Tt Newr Pourte Equarion 11
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IBM Toolbox for Java

Popular Toolbox Functions

Database access via JDBC

Database access via a record-level I/O and DDS interface
Command Call

Program Call via both Java code and XML

Data Queues / User Spaces / Data Areas

» Access files in IBM i Integrated File System

* Access Print object (spooled files, printers, queues, ...)

* Access IBM i objects (Jobs, Users, System Values, etc.)
¢ Built-in automatic data conversion

* HTML / Servlet wrappers

* Wireless APIs

* XML-based GUI Builder

* Components are Java Beans
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IBM Toolbox for Java

IBM i Products Built on the Toolbox

* IBM i Navigator and Management Central
* IBM i Access for Web

* IBM i Connect (B2B)

* IBM Host On Demand

* Plus many more...

Tt Newr Pourte Equarion 13
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IBM Toolbox for Java

Access Classes: Low-Level Java APIs to Access Data

» User Authentication and ldentification « JDBC

¢ Command Call * Jobs

* Connection Pools * Messages

 Clustered Hashtables * NetServer

» Data Area * Print

» Data Description * Permissions

» Data Conversion * Program Call

* Data Queues * Record-level Database Access
* Environment Variables » Save File

* FTP * System Status

* IFS » System Values

* Users and Groups
» User Space

ﬁﬁ A/M PLm Eevﬁrmu 14
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Infrastructure

"The AS4OO Object" E& Signon to AS /400
System: I mySystem
Represents a connection to the IBM i Ueein [red
Fassword: |“""'""""*

Provides a sign-on GUI

[V Default User D

|7 Save password

» Password caching available

» Change password GUI when appropriate :~ i | lcanial|

Controls conversations with server jobs

e Multiple users and multiple conversations

» Implicit and explicit connections ASA00 Sys = new AS400();

Provides Secure Sockets Layer (SSL) AS400 sys2 = new AS400("mySystem");
communication AS400 sys3 = new AS400("mySystem",

+ Encryption and server authentication "myUID", "myPWD);

Most Toolbox classes use the AS400 object sraTCa e = En
CommandCall(sys);
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JDBC
The Java standard for database access
Write Java programs in terms of standard JDBC interfaces, then plug in any JDBC

driver - to work with any database!

 Java gives you platform independence, JDBC gives you database
independence

java.sql package in Java Developers Kit
SQL is used extensively
* Based on X/Open SQL Call Level Interface
Also supports:
» Database definitions, manipulations, and queries
* Stored procedures
» Catalog methods

* Transactions (commit, rollback, isolation levels, distributed)

ﬁﬁ A/M PLm Eevﬁrmu 16
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JDBC

The Java standard for SQL database access

JDBC Driver Manager

JDBC to
il "Native" DB2 IBM Toolbox for Java ODBC
JDBC . ; Bridge
Driver JDBC Driver JDBC Driver

ODBC

Driver
Other DB2/400 v
Database Database Other

Database
Tt Newr Pourte Equarion 17
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JDBC

IBM i JDBC driver choices
Toolbox JDBC driver (com.ibm.as400.access.AS400JDBCDriver)
* Communicates with the database using TCP/IP
* Great for:
— client/server applications
— applets
— servlets, where the web server and data are not on the same IBM i
JDBC 4.0 support in JTOpen
DB2/400 JDBC driver (com.ibm.db2.jdbc.app.DB2Driver)

« Communicates with the database DriverManager.registerDriver(...);

using direct CLI calls Connection ¢ = DriverManager.getConnection(...);
Statement select = c.createStatement();
ResultSet rs = select.executeQuery("SELECT * FROM ...");
while (rs.next())
— servlets, where the web server System.out.printin(rs.getString(column));

and data on same IBM i

ﬁﬁ A/M PLm Eevﬁrmu 18
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e Great for:

— server applications




Record-level database access
Fast access to IBM | database files

Provides access to database files:

» Access records sequentially, by record number, or by key

» Physical and logical file members are described by a RecordFormat
» Support for locking

« Support for transactions

* Familiar paradigm for RPG programmers

* Limited System/36 SSP file capability, too!

AS400 system = new AS400("mySystem");

SequentialFile file = new SequentialFile(system, "/QSYS.LIB/MYLIB.LIB/MYFILE.FILE");
file.setRecordFormat(...);

file.open(...);

Record r = file.readNext();

Tt Newr Pourte Equarion 19
Integrated file system
File input, output, and more
Implements standard Java input/output (java.io) classes:
* Read and write data sequentially or via random access ___
. . . = (3 ProdDat =
* Create, delete, and rename files and directories - [SH;; —
) _ = (23 Public
» List the contents of a directory - (3 jta00ct
= 3 jt400
AS400 system = new AS400(); e
o - [ utilities
. CE- [ com
IFSFileOutputStream s = new - 2 T
] " . 'E Ej dbademao
IFSFileOutputStream(system, "/a.a"); Sl i
byte[ ] data = new byte[n]; - [£3 Protect
s.write(data); - [ GUIRIugin
(date) - 23 05400 i
E- E3 T
IFSTextFileOutputStream s2 = new - (23 Javad 00 =l
IFSTextFileOutputStream(system, "/b.b", 37);
s2.write("Hi Mom in EBCDIC");
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Network print
Access print objects and spooled files

¥, QSYSPRT !Ell:!
File View Options

o List printers, output queues, writers El=]sIESIRI RN @@’ﬂﬁ‘

and spooled files

* Manage printers, output queues and

Print Key Output

Wl’lterS 5749551 VARSHO 990521 REHASLFL
Display Device . . . . . ¢ QFPADEVIDOA
. . User . . . . . . . . . . ¢ EGLEDM
* Read and write spooled files
Queue:  JTPRT Library:  QUSRSYS B
* Spooled file viewer B L Y
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@ OSIVPRT | 125 ogavpRT Stopped DEVICE CREATED F( 100%
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Command call and program call

Make use of legacy code and system APIs

AS400 system = new AS400();
CommandCall cc = new CommandCall(system);
cc.run("CRTLIB NEWLIB");

Java program
- Input parameters

Output parameters
and messages

AS400 system = new AS400();
ProgramParameter| | parmList = new ProgramParameter[n];
parmList[0] = new ProgramParameter(data);

ProgramCall pc = new ProgramCall(system,
"IQSYS.LIB/MYLIB.LIBIMYPGM.PGM", parmList);

pc.run();

ﬁﬁ A/M PLm Eevﬁrmu 22
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Program Call Markup Language (PCML)

Describe program calls using XML

Automates program call parameter and structure definition

Simplifies data description and conversion

Java program

Input parameters

Output parameters
and messages

<pcml >
<dat a name="custid"

</ pr ogr anp
</ pcm >

<program name="rtvsts" path="/QSYS.|ib/MYLIB.|ib/RTVSTS. pgnt >
usage="input" type="int">
<dat a nanme="status" usage="output" type="char" | ength="20">

7;_6 /'/&-r stﬁz anrmm
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Interprogram Communication

Data queues, Data areas, User spaces, ...

Transfer data between programs using:

e Data areas

* Data queues (keyed or sequential)

* User spaces

Partner can be Java program, traditional IBM i

program, on IBM i or another client

Java program

AS400 system = new AS400();

byte[ ] data = new byte[1024];
us.read(data, 0);

UserSpace us = new UserSpace(system,"/QSYS.LIB/MYLIB.LIB/MYDATA.USRSPC");

fy—s A/m Pawﬁe Eemmw
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RFML (Record Format Markup Language)

Very similar to PCML (Program Call Markup Language)

While PCML is designed only for Program Parameters,

RFML is useful for parsing/composing:

» Data queue entries
. User spaces

*  Physical file records
* Data buffers

Specify record formats using XML; get/set field values

Segregate the data layout from the program logic

7;_6 /'/&-r stﬁz anrmm
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RFML vs. FieldDescription

Example: Composing a customer record

Using RFML:
import com.ibm.as400.data.RecordFormatDocument;

RecordFormatDocument rfmIDoc =
new RecordFormatDocument("customer");

(In a separate file named "customer.rfml": )

<rfml version="4.0" ccsid="37">
<recordformat name="cusrec">
<data name="cusnum" type="int" length="2" precision="16"/>
<data name="Istnam" type="char" length="8"/>
<data name="baldue" type="zoned" length="6" precision="2"/>
</recordformat>
</rfml>

fy—s A/m Pawﬁe Eemmw

Without RFML:

import com.ibm.as400.access.AS400Text;

import com.ibm.as400.access.AS400UnsignedBin2;
import com.ibm.as400.access.AS400ZonedDecimal;
import com.ibm.as400.access.BinaryFieldDescription;
import com.ibm.as400.access.CharacterFieldDescription;
import com.ibm.as400.access.RecordFormat;

import com.ibm.as400.access.ZonedDecimalFieldDescription;

RecordFormat recFmt = new RecordFormat(“cusrec”);

AS400UnsignedBin2 convl = new AS400UnsignedBin2();
BinaryFieldDescription desc1 = new BinaryFieldDescription(conv1, "cusnum®”);

recFmt.addFieldDescription(descl);

AS400Text conv2 = new AS400Text(8, 37);

CharacterFieldDescription desc2 = new CharacterFieldDescription(conv2, “Istham");

recFmt.addFieldDescription(desc2);

AS400ZonedDecimal conv3 = new AS400ZonedDecimal(6, 2);

ZonedDecimalFieldDescription desc3 = new ZonedDecimalFieldDescription(conv3,
“baldue");

recFmt.addFieldDescription(desc3);

26
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Server Objects

Jobs, Users, System Values, ...

e List IBMijobs

» List IBM i users and groups

» Display and change system values
* Manage message queues

* Manage user permissions to objects

AS400 system = new AS400();
SystemValue sv = new SystemValue(system, "QDATE");
System.out.printin(sv.getValue());

Tt Newr Pourte Equarion 27
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Data description and conversion

Converts between Java data and IBM i data

G

Handles all code page, byte order, and data conversion issues!

ﬁﬁ A/M PLm Eevﬁrmu 28
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Data description and conversion
Record formats

Access data in the record by field name

Convert data automatically for:
* Program calls

* Data queues

* Record-level database access

BinaryFieldDescription customerNumber = new BinaryFieldDescription(new AS400Bin4(),
"CUSTOMER_NUMBER");

CharacterFieldDescription customerName = new CharacterFieldDescription

(new AS400Text(20, system), "CUSTOMER_NAME");
RecordFormat recordFormat = new RecordFormat();
recordFormat.addFieldDescription(customerNumber);
recordFormat.addFieldDescription(customerName);
Record data = recordFormat.getNewRecord(dataQueue.read().getData());
Integer | = (INTEGER) data.getField("CUSTOMER_NUMBER");
String name = (String) data.getField("CUSTOMER_NAME");

Tt Newr Pourte Equarion 29
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IBM Toolbox for Java
Visual development environments

Most Toolbox public classes are Java Beans. With visual development tools like
WDSC (WebSphere Developer Studio client), no coding necessary!
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IBM Toolbox for Java

Graphical user interface components

A set of Java GUI components which present IBM i data and resources

Usable where a Java Swing GUI component (JComponent) is allowed

Toolbox requires Swing 1.1 via either the 1.1.x add-on or Java 2.
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HTML and Serviet classes

Web components create tables and forms

Provides access to database files:
» Access database file with Record Level Access or SQL via
JDBC
e Includes Meta Data

Provides classes to display data:
» Display data in tables or forms
* Toolbox provides converters that will produce HTML tables or
forms based on the row data

HTMLTableConverter converter = new HTMLTableConverter();

ResultSet resultSet = statement.getResultSet();
SQLResultSetRowData rowdata = new SQLResultSetRowData(resultSet);

String[ ] html = converter.convert(rowdata);
out.printin(htmlI[0]);

fy—s A/m Pawﬁe Eemmw
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HTML and Serviet classes

Web components create tables and forms

# Netscape

File Edit “iew Go Communicator Help
Back Farvard Reload Home: Search  Metscape Print Security Shop St
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g ) i ] Zip
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= Code
938472 | | Hennmng GE 1?29 £ Dallas T 75217
[ [ [
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File Edit “iew Go Communicator Help
: Back Forwad  Reload Home Search  Metscape  Print Security Shop Ston ﬂ 79 Broton | VT ‘ 5046
i J'Bookmarks X Locationl _v_| @17 what's Related ' '
1 e
JDBC Example
RYSA 4 K i, (1 = .
Enter SQL Statement
Statement, [SELECT * FROM QIUS.QCUSTCDT
Submit I
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HTML and Servlet classes
Web components create tree hierarchy

Provides classes to display the Integrated File System:
» Display contents of the Integrated File System
» Toolbox provides classes to create and display a customized and traversable
tree

HTMLTree tree = new HTMLTree(HTTPrequest)

IFSJavaFile root = new IFSJavaFile(systemObject, "/QIBM");
DirFilter filter = new DirFilter();

File[] dirList = root.listFiles(filter);

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

{

FileTreeElement node = new FileTreeElement(dirList[i]);
tree.addElement(node);

}
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HTML and Servlet classes
Web components create tree hierarchy
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Toolbox Micro Edition

Terms

What is ToolboxME?

A subset of the Toolbox for Java classes which will provide access to IBM i data
and resources from a Tier O device

What is a Tier 0 device?
e Tier 3: the IBM i server

» Tier 2: the application or web server
» Tier 1: the client desktop or laptop

» Tier O: refers to the next level down. Tier O devices are predominantly thought of as
web-enabled cell phones and personal digital assistants (PDAS).
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Toolbox Micro Edition

How it works

jt400.jar
with
MEServer

t400Micro.jar and
application

Tt Newr Pourte Equarion 37
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Toolbox Micro Edition

Supported Components

Palm OS" Emulator

 AS400 ToolboxME Demo [N
Signon | CradcCall | ParndCall | =
[ ]

Command Call — 84245 135229

Program Call via PCML

Data Queues
JdbcMe
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Graphical Toolbox

. . B PANEL 0[]
Describe GUI panels using XML
Sample Label ;mmﬂe\db ﬂl
Panel Definition Markup Language (PDML) L v !
« Simplifies GUI panel definition and layout 2
n " Bhowimage Masked
Resource script (RC) converter LRI
» Converts Windows GUIs to Java [ checkme
<pdm >
<panel nanme="order_entry" path="/QSYS.|ib/MYLIB.Ii b/ RTVSTS. pgni >
<title>Order Entry</title>
<but t on name="Ck" di sabl ed="no">
<title>Ck</title>
<| ocati on>125, 100</| ocati on>
<si ze>100, 26</ si ze>
<act i on>COWM T</ act i on>
</ but t on>
</ pdm >
Tt Newr Pourte Equarion 39
Graphical Toolbox
GUI bUI|deI' Toolbox
s GUI Builder W SBEE P e @FL0E 9
File  Edit Insert Mew  Help 9 n_= B e mm % =l H |E“_ ’D| = @ ‘?
* WYSIWYG  Rga eemaaams | = =
panel ks GUI Builder | A e 427 %309 |
definition S s
SRP AN = PANEL [_ O] x]
* Generates
(= : I; Blutt |
PDML COde EH comanAnsy 1 SRR MEAIElLs — i
Iz Properties X :
Q NOW SUppOI’tS Property alue Sighe I vl
TM Element FPANEL Y
JavaHEIp Name PANEL List
T\.UE Panel E [~ Group
. S,'Iiidm Y517 ,!_ " Show image
I;D?Eigm 409 ¢ Hide image
Activate S
Warning [ Check me
» Top 18
* BHottam 18
b Left 18
v Right 18
Grid
b iidth 18
b Height 18
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Some other components

The list keeps growing!

* NetServer * Proxy Support

« JarMaker « Save File

* IBM i Messages * Report Writer

* Message files * Servlets

* System status * System Properties

=3
£

=t o)
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System Debugger and Debug Manager

File Eot Deoup Dreakpord Actions  yndow Help

i iSeries System Debug Manager [_[O] <]
File Edit Debug Help
| ¥ Start Debug
=] MEESEQES] B Add systern.
<2726/02 2:56 P> Ar_ o8 REMOVESYstem.. [iasconz' (a.5. 1]
<2/26/02 2:56 PI> Co @ AddUser. tasconZ. rchlan
& Remaove User.
4 s i
— Clear
89 Locals | (3] monitors | [@ consale { B call Stak | £2 mhreaas |
Marne I Vahe | Wethod | Module | Lene | State
131 arge = || 25
B, angy SPPEAICTSDOC 0001080 | CH_POP [Test
! EAIDTSDDCRO0T IR0
1
= EAIDTSDDCHI018CD
L SFF.EFR4DDIAA 002030
n =l
Jrearnaind atline: 25

» Supports all ILE languages: C, C++, RPG, Java, COBOL, CL

» Point and click breakpoint manipulation in source code

» Automatic variable evaluation with mouse and local variable display
» Program call stack and thread display

e Requires JDK1.3 and tes.jar, jt400.jar, and jhall.jar

* Invoke with following: java utilities. DebugMgr or
java utilities.Debug -s system-u user
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New in JTOpen and V6R1

Now available at www.ibm.com/systems/i/software/toolbox

» JDBC enhancements including generated key support

» JDBC 4.0 support (JTOpen)

» JDBC performance improvements

» AS400JDBCManagedConnectionPoolDataSource NEW!
» FileAttributes

e HistoryLog

* ObjectReferences /‘ y

Other new classes in V6R1 ‘

* UDFS

e CL command documentation generator

» Kerberos authentication is now supported through the use of JGSS
* Performance improvements in list processing (users, jobs, etc.)

* Unicode Enabled Commands

Tve Newr Vourte Equarion
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Top 5 Good Things About the Toolbox

M

It's free, no strings attached.

N

Fully supported by IBM Service.
— User forum on Web is monitored daily by IBM developers.
3. Lets any Java app, anywhere on your LAN,
— Access and exploit your IBM i resources.
4. Thoroughly documented on the Web.
In use by IBM and customers since V4R2 (1998).

G

— Used under-the-covers in many other IBM products.
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That's it!
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References

Where can | get more information?

www.ibm.com/systems/i/software/toolbox

» Toolbox for Java: News, downloads, FAQs, articles, COMMON labs

sourceforge.net/projects/jt400

» JTOpen - open source, bug reporting, feature requests

www.ibm.com/systems/support/i/forums

* IBM i Technical Forums - including IBM Toolbox for Java/JTOpen Forum

IBM Toolbox for Java Programmers Guide
 Shipped with the IBM Toolbox for Java
» Contains overview, full APl documentation (javadoc), and code examples
* Available in the IBM i Information Center

— publib.boulder.ibm.com/infocenter/systems/scopel/i5os/topic/rzahh/pagel.htm

ﬁﬁ A/M PLm Eevﬁrmu 46

© 2009 IBM Corporation




Questions
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Java related sessions

Basic Java
Mon 9:30 - 22MD A Java Introduction to Object-Oriented Programming (OOP)

Mon 3:30 - 26MJ Debugging the New Java ***New Session***
Tues 8:00 - 31CD Java 101: Basic Syntax and Structure

Tues 11:00 - 33LA LAB: Introduction to Java ***LAB***

Web 9:30 - 42CD The Future of Java on IBM i

Java Toolbox
Tues 2:00 - 35CB Introducing the IBM Toolbox for Java
Wed 8:00 - 41LA LAB: IBM Toolbox for Java ***LAB***
Thur 9:30 - 52CC IBM Toolbox for Java: Advanced

Advanced Java related topics

Mon 11:00 - 23MH Introduction to XML Processing with Java

Tues 3:30 - 36 MG Java Application Performance Analysis and Tuning on IBM i
Wed 2:00 - 45CD Using the JVM Tools Interface (JVMTI)
Thur 12:30 - 54CB Multi-Threaded Programming Using Java

Thur 2:00 - 55MH Java Stored Procedures and Java User-Defined Functions
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Backup Slides
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IBM Toolbox for Java home page

al | S Favartes 5 =i
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1 19 B Tramolonmtoon Homeose (5] B4 Rorcdard Suftmars Iokaber (] 17 vk Cortral ] I Workd Commmty G 5 Windows Mirbidzioce

Uniled States | changn |

Mbies  BoMMnS - Tedvices = Moduels = Suppat B downlasbe - By R -

T Toolbox for Java™ & JTOpen
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a6 from your Java™ applets,
For Javal

et The 16H Tesk:
Supgart and servicas PrODTAMS £a5y

rary of lava classes
05 dats and resources. 170

s classes supy
ol 1

For Java is & lbeary of
et peeg "

Leam how
available

& 1BM Toolbax for Jyvs provides suppart similar to functions
1BM Sypar

ITOpen is the open saurce version of the [BM Toalbox for Java licensed
program product

Dribeed e labest pre-buil verssn of the JT0gen jar Hes,
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=101 x|
J Eile  Edi Wiew  Fawvorites Tools  Help |
J Back - = - @) 7ot | Qsearch [GefFavorites fMedia o4 | B S -
| Address |@ http: ffvans-91 2. ibrm.comyi_dir T Open. nsflBy 20D ate?Openyiew =] e
JLinks 4 )1EM Standard Software Installer 4 ]1EM Toolbos For Java Toolbox Home & )IBM Toolbox For Java JDEC properties 48 Al Classes & ]JTOpen Overvisw 2=
JY—"@'|QI [SearchWebl-Il@vY’ - @ =9 -

Home Products & services Support & dovwnloads

My account
- Select a country

IBM @server iSeries Support

iSeries Support

Forums
‘ P Y - s
Related | - =L Lo =
Date - Topic - By -
Al Documents 09/M 62004 Anonymous
0811652004 jt400 jar dependencies Brian
By Author 091 6:2004 (RE: How to get current job number) deffilee
Cateno 09/16/2004 [oading jtopen into oralce Brian -
0971652004 RE 4.5 JDBC and DECLOBs Anonyrous
Date 0941652004 How to get current job number ANONYMous
091 6:2004 (RE:topas sirnilar ufility for iseries) Jefflee
Archiving 09/18/2004 topas similar utility for iseries Raluca
s s 09/15/2004 re: Sefting 50 KEEPALIVE on JDBG Mark Fhippard
Conditions 0951472004 (FE: 1400 4.5 JDBC and DBCLOBSY Kim Button
0941 472004 (RE: (RE: Sorting Problem with JTOpen Yersion 4.5.3) Kim Button
R 081 4/2004 [t400 4 5 IDBC and DRCLOBS et Antes
Toolbox FAQ 08/1 4/2004 (RE: JOBC and CCSIDY Kirn Button
091 452004 (RE: Sorting Problem with JTOpen Wersion 4.5 kelleysp
JTOpen Home 0811472004 Anonymous CYS (RE: cvs rejects anoncys usery Chris Srnith
081 42004 (RE: juid00 jar download) Jefflee
NGMAIINNA rve raiaete anoneee near Anorsemote

I |
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Toolbox Programmer's Guide

B e

B EX Vew Fgertes look el ar

Q- @ x A @ Psut frmne & (-5 E
Ak s | 8] Wttty Bk b, i v e e s g Eer sy
& & dard O | id w0 it

1T nervices Products. Tupport & duanivads ity Wil

1 B seschscore: Mibopics Sanln | Beaer
Eantents. n e oj+il £ 5B
| =l ]
B 15,05 indoemation IBM Toolbox for Java 1

# W bt 5405 il ormations - ; =
i ) skt IBM® Toolbox for Java™ i a set of Java classes that allow you 1o use Java programs to access data on your system, You can use these

classes to wnte chont/server apphcations, applets, and serviets that work with data on your system. You can also run Java appheations that

% U Base system operations:
brich use the 16M Toolbox for Java classes on the System i5™ Java virtual machine (JVM).

2 W Conmeting e Sytrmi

& W0 patsbass M Toalbox for Java uses the S/05% Host Servars as access paints to tha system. Because 18M Taolbox for Java uses communication
% W g-tusness and Web serving functions built mita Java, you do not need to use IBM System ™ Access for Windows® to use IBM TooRo for Java. Each server runs in &
o+ L) Fies et e systemms separate job on the server, and each server job sends and recenves data streams on a socket connection

D Bpers el redated scftwisen.

a Note: By using the code examplus, you agree to the temms of the Code b
2 D Lienst i 8 ool i i i) ket .

s and duslkamer nformation

L0 Lobus sohrwae for 105 What's ne for YER1
# Wl ttvmrtin This tapic highlights the changes made to 1é4 Toalbox for Java in V6R1,
Wl prireng
[ pregranenieg .
% (D) Apphcstion progeameming inkerfaces You ean yew and prnt 3 POF file of this mienmation,
= U0 Contred L
- E‘“"""’"‘"“‘"“ Uge the class finder to find information abaut the Toolbex far Java clasees. You can find particular clagses by searching the class name
B =00 and description or by dplaying a st of classes.
# Ul Development tooks
21 U Do Installing and managing 1BM Toslbox tor Jaya
) U0 50 ghobaksation Using [BM Toolbox for Jawa makes it aasier to write chant 1ava applets, cerviets, and applications that access systam rasources, data,
2 (0 €106 pase and programs. i)
=1 D Srstem i dcces.
_ IL.'I:, 108 Toulbos Tor Jova classes
B AmEz.0 The 18# Toolbox for Java classes are categorized, like all Java classes, into packages. Each package provides a certan kind of
; II-I:'M N — functionality.
R Tocke or Java Javaducs
0 guwd Use the Javadacs to find detaded information about the 1BM Toclbex far Java classes.
4 L) progranenng lnguages
% Ul uktteeaded apphcstions
TS T — The Graphical Toolbax, 4 set of UI toals, enables you to create custom user interface panels in Java.
B wietisphern Apoleation Server
By wirbisphers M
2 0 00 Tooks ! ™ are ble software that are written in Java, The campanent is a piece of program code that provides a well-
B Rekstnd ez defined, functional unit, which can b a5 small a5 a label for 4 button on a window or a5 Lirge as an entine application,
o I secury ppe
* ”U::S""“ and augport - JOBC is an application programming interface (4P1) included in the Java platform that enables Java programs to connect to a wide range
2 ) S sition _I of databases.
[ ¥ ]
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Javadoc

; All Classes - Microsoft Internet Explorer

J Eile Edit ‘ew Favorites Tools Help

g

J EBack ~ = - @ 7 | @ search [(GlFavorites EMedia 8 | B S -
| ddress [&] hetp:/fpublib. boulder.ibm .comjinfocenterfiseries/vSr3{icz924 finfofreahhjjavadocfindex. bl =] @e
J Links (&]IBM Standard Software Installer  &16M Toolbox for Java Toolbox Home & 18M Taokox: fior Java JDBC properties &4l Classes  @&]ITOpen Overvisw =i
JY."@"QI [SearchWeblel@vY) - @3- I
All Classes [N Package Class Tree Deprecated Index Help
PREY MEXT FRAMES HNO FRAMES
Packanes
com.ibm as400.3ccess Packages
com.ibim as400.data
com.ibm.as400.micra com.ihm.as400.access Provides classes that represent various iSeries £.5/400 data and resources.
Wm = | |comdbmasd0tdate Provides clesses o sirplifyy calling iSeries or ASM00 programs from Java,
com.ihm.as400.micro Frovides classes that allow access to various iSeries data and resources from a wirelsss or handheld device.
i’ com.ihm.as400 Provides clsses that represent iSeries or ASMO0 resowves wsing a generic list-based scheme.
All Classes
AboutToolbox com.ihm.as400.security.auth Provides nser profils swapping using iSeries or L5400 profils token and credential classes
AbstractDescripior com. ihm.as400.ui. framework java The runtime AFI for the Graphical Toolbox

Abstractvalueman

ActionCarmpletedEwvent som.fhm.asd00.ut-util

ActionCompletedi Istener com. ihm.as400.util Provides warious utility applications and classes, in addition to what is included in the wiilities package
?73:3:&:{32 E:’Ent com.ihm.as400.util commirace Provides an utility application and classes to assist in the fonmatting and display of iSeries corarunication traces.
Active Sigtusl istener com.ihm.as400.util. himl Provides classes that assist in setting up forms and tables for HTWL pages

AFPResource = N

AFFResourcelist com.ihm.as400. util reportwriter.processor

AH com.ibm.as400.utilservlet Provides classes that assist in writing servlets that manipulate iSeries or 45/400 data.

ARFPHeader

ARPPacket com.ihm.as400.vaccess Provides classes that graphically present iSeries or 455400 data to the user,

ArrayFieldDescription utilities Provides various utility applications and clsses

ArrayResourcelist

AS400

AS400

ASA00ATAY

AS4004uthenticationException [EXETI Package Class Iree Deprecated Index Help

AS4008asicAthanticationCrad

AS400BasicAuthentic ationPrine EREM NEAH ERAMES MO FRAMES
AB400BidiTransfarm =
4 »
|&] pone [ [# tnternet
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Trademarks and Disclaimers

© IBM Corporation 1994-2009. All rights reserved.

References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

Trademarks of International Business Machines Corporation in the United States, other countries, or both can be found on the World Wide Web at
http://www.ibm.com/legal/copytrade.shtml.

Adobe, Acrobat, PostScript and all Adobe-based trademarks are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, other
countries, or both.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered
trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.
Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.
IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government Commerce.

ITIL is a registered trademark, and a registered community trademark of the Office of Government Commerce, and is registered in the U.S. Patent and Trademark
Office.

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

Cell Broadband Engine and Cell/B.E. are trademarks of Sony Computer Entertainment, Inc., in the United States, other countries, or both and are used under license
therefrom.

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

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

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

The customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual
environmental costs and performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and
does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information,
including vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or
any other claims related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

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

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

Prices are suggested U.S. list prices and are subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your
geography.
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