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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
r TCP/IP

IBM i Access for
Windows is not
required!

TCP/IP
IBM i Host Servers

111 IBM i data and resources -m ;/
[ DB2/400 |
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IBM Toolbox for Java

The big picture - Toolbox and data on same IBM i

Your Java™ program

IBM Toolbox for Java |
TCP/IP NI [

IBM i
Host Servers

IFS

=
IHH1H IBM i data and resources >
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IBM Toolbox for Java

Using the Toolbox in client/server applications

» Toolbox installed on client
+ Java application runs on client

e —— + IBMi Access for Windows is not required

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

TCP/IP

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

* IBM i Java Virtual Machine (JVM) is not
required on the server

©2010 IBM Corporation
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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 host servers

Direct API calls used in some cases to bypass the host servers
IBM i with Java Virtual Machine (JVM) is required
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IBM Toolbox for Java

Using the Toolbox in Internet-based servlets

+ Web browser displays

HTTP — HTML
= ==
A2 wm. - No Java on the client

TCP/IP + Server running IBM i
» Toolbox installed on ’ tjjsetssi)ﬁi/setlrgg IBMi
web server
» Java servlet runs on ’ :\I/?al\fj:%aevah://;\r/ltug; not
web server ! ( )
(Web server and data required
° Java-epabled_web server can be the same
server is required machine)
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IBM Toolbox for Java

Supported platforms:

» IBM i, Linux, Windows, AIX, Solaris, Mozilla Firefox, 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 - GUl 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

» 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 (V5R4) or 5761-JC1 (V6R1) (no additional charge)

Downloadable from JTOpen website (no charge)
Ships with IBM i — in directory /QIBM/ProdData/HTTP/Public/jt400/lib/
Jar files:

jt400.jar - Base function + GUI components

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

jta00Proxy.jar - Proxy support, subset of jt400.jar
jta00Servlet.jar - HTML, XSL-FO, and Servlet components

jt400Micro.jar - Wireless support

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

tes.jar - System Debugger

Use the JarMaker utility to reduce the size of jt400.jar or any other jar file
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JTOpen (Open Source)

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

« Part of IBM's open source development community

» Use source code 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 delivery modes of the Toolbox:
* Licensed program
— Supported by IBM
— Fixes are delivered as PTFs

» Open source version
— Supported by IBM
— New releases are available as free Web downloads
— New functions and fixes available here first
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IBM Toolbox for Java

Popular Toolbox Functions

+ Database access via JDBC

+ Database access via a record-level 1/0 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 other IBM i objects (Jobs, Users, System Values, etc.)
* Built-in automatic data conversion

* HTML / Servlet wrappers

* Wireless APIs

* XML-based GUI Builder

» Many components are Java Beans

11 ©2010 IBM Corporation
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IBM Toolbox for Java

IBM i products that are 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...
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IBM Toolbox for Java

Access Classes: Low-Level Java APIs to Access Data

» User Authentication and Identification

+ Command Call

» Connection Pools

* Clustered Hashtables
» Data Area

 Data Description

» Data Conversion

- JDBC

+ Jobs

* Messages

» NetServer

* Print

» Permissions
 Program Call

» Data Queues * Record-level Database Access
* Environment Variables - Save File
- FTP + System Status
* IFS » System Values
 Users and Groups
» User Space
IBM Power Systems
Infrastructure
"The AS400 object " [ Signon to AS/400
System: mySystern
Represents a connection to the IBM i R [red |
Provides a sign-on GUI -
. . [ Default User ID
« Password caching available !% [ save password
Change password GUI when appropriate i

Controls conversations with server jobs
Multiple users and multiple conversations

+ Implicit and explicit connections

Provides Secure Sockets Layer (SSL)
communication

» Encryption and server authentication

Most Toolbox classes use the AS400 object

AS400 sys = new AS400();

AS400 sys2 = new AS400("mySystem");

AS400 sys3 = new AS400("mySystem",
"myUID", "myPWD);

CommandCall cc = new 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)

16 Power your planet. ©2010 1BM Corporation
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JDBC

The Java standard for SQL database access

| JDBC Driver Manager

JDBC to
JAS;'Che' "Native" DB2 IBM Toolbox for Java grliDdBi
P JDBC Driver JDBC Driver J
ODBC
Driver
7'} / Y
v
Other DB2/400 v
Database Database Other
Database
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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 — requires Java 6.0
DB2/400 JDBC driver (com.ibm.db2.jdbc.app.DB2Driver)

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

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

and data on same IBM i

©2010 IBM Corporation




IBM Power Systems

Record-level database access
Fast access to IBM i 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");

file.setRecordFormat(...);
file.open(...);
Record r = file.readNext();

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

©2010 IBM Corporation
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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

» Create, delete, and rename files and directories

 List the contents of a directory

AS400 system = new AS400();

IFSFileOutputStream s = new
IFSFileOutputStream(system, "/a.a");

byte[ ] data = new byte[n];

s.write(data);

IFSTextFileOutputStream s2 = new

(22 ProdData
E-EHTTP
= (23 Public

- 23 utilities
- 3 com

- (23 GUIPlugin
-3 08400
-EATe

- [ Javad00

-
- - E-- [

|»

IFSTextFileOutputStream(system, "/b.b", 37);
s2.write("Hi Mom in EBCDIC");

©2010 IBM Corporation
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Network print
Access print objects and spooled files

¥, QSYSPRT HEE
File View Options

- List printers, output queues, writers El=sEY SRR @@@

and spooled files

» Manage printers, output queues and
writers

Display Dovice . . . . . : QPADEVOOOA
User EGLEDM

RCHASLF1

* Read and write spooled files

Mark with Output Queue :
Quoues  JTPRT Library:  QUSRSYS Sta

+ Spooled file viewer 1 e-Datetar semuspioy
- 8=Attributes 9=Work with printing status
= W P UN 0 S mE g e
’
ff[‘a"'c“”'s for gptions 1. 2. 3 or command
F3oExit  Fll=view 2  Fl2=Cancel F20=writers  F2
F24=Hore keys
= %Pnters h Printer | Stalus | Description
----- G JAVABLDA gJAVABLDA Powered off or notyet available DEVICE CREATED FC
# JAVABLDE | | cig imiaBLDB Powered off or notyet availahle  DEVICE CREATED Fe |21 [»
B OSIVPRT g omoveRT Stopped DEVICE CREATED Ft 100%
a | |
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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);
Java program cc.run("CRTLIB NEWLIB");

- Input parameters

Y
r Output parameters
and messages

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

ProgramCall pc = new ProgramCall(system,

"/QSYS.LIB/MYLIB.LIB/MYPGM.PGM", parmList);
pe.run();

©2010 IBM Corporation
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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
= Em=
AN

Output parameters
and messages

<pcml>

<program name="rtvsts" path="/QSYS.lib/MYLIB.lib/RTVSTS.pgm">
<data name="custid" usage="input" type="int">

<data name="status" usage="output" type="char" length="20">
</program>

</pcml>

©2010 IBM Corporation
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Interprogram Communication

Data Queues, Data Areas, User Spaces, ...

Java program

Transfer data between programs using:

» Data areas

- Data queues (keyed or sequential)

« User spaces

Partner can be Java program, traditional IBM i
program, on IBM i or another client

AS400 system = new AS400();

UserSpace us = new UserSpace(system,"/QSYS.LIB/MYLIB.LIB/MYDATA.USRSPC");
byte[ ] data = new byte[1024];

us.read(data, 0);

©2010 IBM Corporation
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RFML (Record Format Markup Language)

Very similar to PCML (Program Call Markup Language)

While PCML is designed specifically for Program Parameters,
RFML is generally useful for parsing and composing:

»  Physical file records
+  Data queue entries
»  User spaces

«  Data buffers

Specify record formats using XML; get/set field values

Segregate the data layout from the program logic

©2010 IBM Corporation
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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=
<data name="baldue" type="zoned" length="6" precision="2"/>
</recordformat>
</rfml>

s

Without RFML:

import com.ibm.as400.access.AS400Text;
import com.ibm.as400.access.AS400UnsignedBin2;
import com.ibm.as400.access.AS400ZonedDecimal;

import com.ibm.as400.acce: FieldD

import com.ibm.as400.access.CharacterFieldDescription;
import com.ibm.as400.access.RecordFormat;

import com.ibm.as400.access.ZonedD

RecordFormat recFmt = new RecordFormat("cusrec”);

AS400L conv1 = new AS400L )

BinaryFieldDescription desc1 = new BinaryFieldDescription(conv1, "cusnum’);
recFmt.addFieldDescription(desct);

AS400Text conv2 = new AS400Tex(8, 37);
CharacterFieldDescription desc2 = new CharacterFieldDescription(conv2, "Istnam");
recFmt.addFieldDescription(desc2);

AS400ZonedDecimal conv3 = new AS400ZonedDecimal(6, 2);

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

recFmt.addFieldDescription(desc3);

©2010 IBM Corporation
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27z Power your planet.

©2010 IBM Corporation

IBM Power Systems

Server Objects

Jobs, Users, System Values, ...

+ List IBMi jobs

+ 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());

s Power your planet

©2010 IBM Corporation

14



IBM Power Systems

Data description and conversion

Converts between Java data and IBM i data

G—

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

23 Power your planet. ©2010 1BM Corporation

IBM Power Systems

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; IFS text file 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");

2  Power your planet. ©2010 1BM Corporation
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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!

Part Inventory

Lo s
parino modsi[inventory[pariship[parid]

EESE SRR

(17|

1|
<]
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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.

= [23 ProdData =
= EAHTTP
£+ (3 Public
SUISMUN | LETHAM INIT [ STREET STy STATE ¢ &3 je00c
938472 |Henning GK 4859 Elm Ave Dallas T i =300
65 Clay i ; Db
Broton (23 utilities
938485 |Johnson JA 3 Alpine Way Helen GA . GO
387267 | Tyran WE |13 Myls Dr Hectar MY LE@T
389572 |Stevens KL |208 Snow Pass Denver__|CO g dpademo
826283 Alisan JS |787LakeDr Isle [ e
4750838|Doe Jw 59 Archer Rd Sutter CA & 3 GUIPlugin
£93826 | Thormas AN__|3Dove Circle Casper Wy & @3 05400 =
4 [ =3 701
-1 Java400 -
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HTML and Servlet classes
Web components create tables and forms

Provides access to database files:
» Access database file with Record Level Access or SQL via JDBC
* 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]);

©2010 IBM Corporation
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HTML and Servlet classes

Web components create tables and forms

7 Netscape

File Edit iew Go Communicator Help
j Back Formeard! Reload Home: Search  Metscape Pririt Security Shap St
Z wfBookmarks i Goto [hitprmiwsbS erver/servistd DB CEample
m Last Name || Initial || Address City | State Gp
Code
938472 | Hensing GK ﬁig Em | Dottas ‘TX 75217
I I I I
$¢JDBC Example - Netscape [_[O[x] Clay NY 13041
Ele Edt View Go Commuricalor Help
I Bk e Bobd  Home  Seach Nesope Pl Sewiy  Shon Gl Bl || Broton | vT ‘ 5046
7§ Bookmaks 4 Locaton] =] @ Whats Related
AR
JDBC Example
Enter SQL Statement:
Statement, ISELECT + FROM QINS.OCUSTCDT
Subirnit
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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(dirListfi]);
tree.addElement(node);

}

©2010 IBM Corporation
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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 0 device

What is a Tier 0 device?

» Tier 3: the IBM i server
 Tier 2: the application or web server
« Tier 1: the client desktop or laptop

» Tier 0: refers to the next level down. Tier 0 devices are predominantly thought
of as web-enabled cell phones and personal digital assistants (PDAS).

©2010 IBM Corporation
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Toolbox Micro Edition

How it works

jt400.jar
with
MEServer

jt400Micro.jar and
application

Palm OS’ Emulator

MEServer

©2010 IBM Corporation
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Toolbox Micro Edition

Supported Components

« AS400

« Command Call
 Program Call via PCML
+ Data Queues

+ JdbcMe

Palm OS” Emulator

'ToolboxME Demo_

©2010 IBM Corporation
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Graphical Toolbox
. . PANEL [-[o0x]
Describe GUI panels using XML )
Sampl Label ;n(;mmn
Panel Definition Markup Language (PDML) G v |
» Simplifies GUI panel definition and layout ke n
- £ Showimage Masked:
Resource script (RC) converter it e
+ Converts Windows GUIs to Java Foteskno
<pdml>
[<panel name="order_entry" path="/QSYS.lib/MYLIB.lib/RTVSTS.pgm">
[<title>Order Entry</title>
<button name="Ok" disabled="no">
<title>Ok</title>
<location>125,100</location>
<size>100,26</size>
<action>COMMIT</action>
</button>
</pdml>
41 ©2010 IBM Corporation
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Graphical Toolbox
GUI builder

I GUI Builder =] E3
File  Edit Insert Help

NEE Og@dasaniE

View

+ WYSIWYG

S EEER s P
-m B R EE

panel s GUI Builder

=3 commong8 pdml

definition
= PANEL
» Generates

PDML code

Sample Label

ComboBox

* Now supports
JavaHelp™

alue
PANEL
PANEL

Element
Mame

List

n textfield b

jv

Button

Title
Size

» Width
» Height
Ivon
Activate
Margins
» Top

» Bottom
» Left

¥ Right
Grid

» width

Panel

List

427
309

[~ Checkme

18
18
18
18

18

Group
" Show image

Masked

——

" Hide image

*» 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
&

IBM Power Systems

System Debugger and Debug Manager

m.pgm _Job: 338736/ Shalver/ Testpgm _System: Ascon.. !mm
= o 2 |1:iSeries System Debug Manager [T x]
] O] ][ [ ] wGeraun =1 % B R
I EIES

Bren

28 Remove System
lc2r26/02 2:56 P> ol TRy Add User.

% Rerove User.
Clear Messages

el

1o ] G wontors | (@ consore]
T Value

[sPrEAtDTaDDCEDRTaED
e=nir

EAIDTSDDCAO19C
/SPP.£394DD3AAN 002030

« 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

» 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

44 ©2010 IBM Corporation
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New in JTOpen as of V6R1

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

Other classes and features added in V6R1:
« JDBC enhancements including generated key support
« JDBC 4.0 support (download from JTOpen)
- JDBC performance improvements
» AS400JDBCManagedConnectionPoolDataSource
FileAttributes
HistoryLog
ObjectReferences
UDFS (user defined file system)

Plus:
CL command documentation generator
Kerberos authentication is now supported through the use of JGSS
Performance improvements in list processing (users, jobs, etc.)
Unicode-enabled CL commands

©2010 IBM Corporation
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What's new since V6R1

+ "JC1" LPP eliminated as of IBM i 7.1
— Integrated into SS1 (product ID 5770-SS1) Option 3
— Same JAR files available in same IFS directories as in prior releases

* New classes added
— Package com.ibm.as400.access
« AS400JDBCArray, AS400JDBCArrayResultSet
« ErrorCodeParameter
» ObjectLockListEntry
» UserObjectsOwnedList, UserObjectsOwnedListEntry
— Package com.ibm.as400.security.auth
 ProfileTokenProvider
+ DefaultProfileTokenProvider

©2010 IBM Corporation
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What's new since V6R1 - continued

- Significantly enhanced classes

— Package com.ibm.as400.access
« Many of the JDBC classes
+ CommandCall and ProgramCall - new thread-safety behavior, new methods
- |FSFile, IFSJavaFile - new methods
+ AS400 - new system properties, new methods
+ AS400ConnectionPool
« Trace
« DataArea
+ SpooledFile

* For complete detalils, refer to the IBM i Information Center
— http://publib.boulder.ibm.com/infocenter/iseries/v7r1m0/topic/rzahh/page1.htm

©2010 IBM Corporation

IBM Power Systems

Top 5 Good Things About the Toolbox

1. It’s free, no strings attached.
2. 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.
Thoroughly documented on the Web.
5. Inuse by IBM and customers since V4R2 (1998).

— Used under-the-covers in many other IBM products.

©2010 IBM Corporation
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That's it!

©2010 IBM Corporation
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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
http://sourceforge.net/projects/jt400

« JTOpen - open source, bug reporting, feature requests

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

« IBMi 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

+ http:/publib.boulder.ibm.com/infocenter/iseries/v7r1m0/topic/rzahh/page1.htm

©2010 IBM Corporation
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Questions

©2010 IBM Corporation

IBM Power Systems

Please fill in the following information on your evaluation sheet:

Session Title: Introducing the IBM Toolbox for Java
Session ID: 403552

Agenda Key: 33SM
Speaker: Jeff Lee

Please fill in evaluation sheets and place in the bag

©2010 IBM Corporation
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Backup Slides
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IBM Toolbox for Java home page

So B Yew Faoes Lok teb

Q- © B B O] P Frrems @3- B
Adess @) hetpsffumwn-03.bm.comjsystemsiifsoftwarsitoolbox]
s s

Home  Soions v Sevices - Products - Support 3 downloads - 1y b1 -
Welcome B4 Scn 1 [ Regser |

Toolbox for Java™ & JTOpen
EEN 0ooriomie X support v Y

Aocess 15/05 data and resources from your Java™ applets, servlets and
pplcatons by using 181 Toolbox for Javst
The 1M Toolbor for Java i 3 lbrary of Java casses that give Java
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ITOpen,Toolbox for Java Forum - By Date - Microsoft Internet Explorer —1oi x|

fie Edt Wew Favortes Tools Help |

=Bk ~ = - (D o | @yscarch GFavortes Fveda (B |- S - 5 W

Address [&] http fJwwrr-312,ibm. com/i_dir/JTCpen.nsfBy%20DateTOpeniew )

Links & 1BM Standard Software Installer & 18M Toolbox For Java Tookbox Home  &]18M Toolbox for Java IDBC propertiss & All Classes & ITOpen Overview £
[twa [ @ - v - o - D

Home | Products & services | Support & downloads | My account
- Select a country
IBM @server iSeries Support
iSeries Support =
Forums
of onts of
Date »  Tapic ~ By~
S 0811812004 Anomvmous
09/16/2004 [400.jar dependencies Brian
By Author 09/16/200¢ (RE: How to et current jah numben JefiLee
09/18/2004 loading itoen into oralce Brian |
By Catbriory, 08/16/2004 RE 4.5 JDBC and DBCLOBS Anomvmous
Date 09/16/2004 How to get current job number Anommous
08/16/2004 (RE: topas similar utlity for iseries) Jefi Lee
—— 091612004 topas similar utility or iseries Baluca
e 09/15/200+4 re. Setting 0_KEEPALIVE on JOBC Mark Phippard
Conditions 09/14/2004 (RE: {1400 4.5 JDAC and DACLOBS) Kim Bution
09/14/2004 (RE: (RE: Sorting Problem with JTOpen Yersion 4.5 Kim Bution
R 08/14/2004 [£400 4.5 JDBC and DBCLOAS Jeff Antes
Toolbox FAQ 0914/2004 (RE JDAC and COSID Kim Bution
09/14/2004 (RE: Sorting Problem with JTOpen Yersion 4.5) kelleysn
JTOpen Home 0811472004 CvS (RE: cvs rejerts anoncye usen Chiris Smith
08/14/2004 (RE: jui400.jar download) JetfLee =
& [T [ [ toternet 7

our pianet. ©2010 IBM Corporation

IBM Power Systems

Toolbox Programmer's Guide

He Et Yew Fawries Iods teb

Q- O HEG Lo dyromm @ 2% 8 [
acress ] tpffpubib boulder. b cominfo

ks ) awBusiness @t cend @

Search

Home Businesssoltions  [Tservices  Products  Support downloads My BM

P — o [

Sentn | Reosir
Contents 8 GoylZlaZea
B i5/05 information 2l 1BM Toolbox for Java i
08 about i5/05 information o
=r -y 1BM® Toolbor for Java™ is & set of Java classes that sllow you to use Java programs to scosss data on your system. You can use thess
T i classes to write client/server applications, applets, and servists that work with data on your system. You can also run Java applications that
B0 Comts oytent use the 1BM Toolbox for Java classes on the System iS™ Java virtual machine (JVM).
B 0tabase 18M Toolhox for Java uses the i5/0S Host Servers as access points to the system. Because 18M Toolhox for Java uses communication
9108 e usness andweb srvn

functions built into Java, you do not need to use [814 System i™ Access for Windows® to use [8M Toolbox for Java. Each server runs in &
103 Fies and il systems separate job on the server, and each server job sends and receives data streams on a socket connection,

Note:

y using the cade examples, you agree to the terms of the Cads license and disclaimer information

1 agpicaton programming rterfaces
3 Contrlanguage

0 communications

Bl

%00 Development todks

00 pevice

= 015/05 gobslzation

=W isjos pase.

0 systemi Access

(L2 160 Developer K for 33w @
Blietc rootocFor:

(0 oshel
0 programming languages
00 Muhithveaded applications.
100 Shells snd utites
B websphere Applcation Server
B websphere Q.
/800 Toolt
B Related iformation

What's new for V6R1 3
This tapic highlights the changes made to 1M Toalbox far Java in VERL

PDE file for IBM Toolbox for Java

Yau can view and print a PDF file of this information.

Class finder

Use the class finder ta find information about the Toolbox for Java classes. You can find particular classes by searching the class name

and description or by displaying a list of classes.

Installing and managing IBM Toolbos for Java

Using 1B Toalbox far Java makes it easier to write client Java 3
and programs.

rvlets, and applications that access system resources, data,

1BM Toolbox for Java classes

Tha 1M Taalbax for Java classes are categarized, like all Java classes, into packages. Each package provides a cartain kind of
functionality.

Javadoes

Use the Javadocs to find detailed information about the [BM Taolbox for Java classes.

Graphical Teolbox and PDML

The Graphical Toolbox, a set of UI tools, enables you to create custom user interface panels in Java,

1BM Toolbox for Java beans

JavaBeans™ are reuseable software components that are written in Java. The component s 3 piece of pragram code that provides a well-
defined, functional unit, which can be as small s a label for  button on a window or s large as an entire application

#0 securty 10BC
= 0 Service and support b J0BC is an application programming interface (API) included in the Java platform that enables Java programs to connect to a wide range
o= E————_" . o databases
- — 5
Elooe © Inemet
56 ower your i

©2010 IBM Corporation

28



IBM Power Systems

Javadoc

EL

sses - Microsoft Internet Explorer —15]x]

Fle Ede Vew Favorkes Toaks Help

Back - = - (D 4} | @seach GarFavortes @veda B | By S -E%
address [&] boulder. ibm.com/inf html =] e
Links @ ]16M Standard Software Installer & 18M Toolbox For Java Toolbox Home €8] 18M Taolbax For Java JDBC properties @] Al Classes 4] ITOpen Overview £
T - 2[5 (soorcnwer [-]| @ - w - €@ = - [

All Classes [EXTEN Package Class Tree Deprecated Index Help

PREY NEXT RAMES NO FRAMES

Packages

com.ibm as400.access Packagos

com.ibm as400.data

Corm.ibm 25400 micro com.ibm.asd00.access Provides classes that represent various iSeries 457400 data and resources

%mum 2| |comibmasavogara Provides classes to sirplify calling iSeries or A5/400 progrars from Java.
o ] > com. Sm. 25400 miero Provides classes that allow access to various iSeries dats and resources from  wireless o1 handheld device.

i’ com.ihma.asd00.resource Provies classes that tepresent iSeries or &S00 resources using s generic list-based scherue
Al Classes
Thm.as 400 sccuri Provides user profile swapping using iSeries ox AS/M00 profile token and credential classes

AboulToolbox s Tt £

bstractDeseripter thim.as 400, ‘The runtize AP1 for the Gaaphizal Toolbox.

T as 400, i uii]

i
ActionCompietedListener com.hm.asd00.util Provides various utiity applications and classes, in addition 1o what i included in the wilities package.
ActionHandler com.ihm. 25400, utilcommirace Provides an utility application and classes to assist in the farmatting and display of iSeries conrm traces

com.ibm.asd00.utiLhtm] Provides classes that assist in setting up forms and tables for HTML pages
AFPResouce —
AFP ist
AH com.ibma.5400.util serviet Provies classes that assist in writing sexviets that raanipulate iSeriss oy AS/A00 data.
ARFHeader
RSPt Yy Provides classes that graphically present iSeries or AS400 data to the user.
ArrayFieldDescrij "‘D” uiilities Provides vazious utility applications and classes.
|

EE
e

o
=18

[EXT¥TM Package Class Tree Deprecated Index Help
RAI

PREV NEXT

MES NO FRAMES

:
0Bid Transform =
4 v

|&] Done

@ ireermet

©2010 IBM Corporation

IBM Power Systems

JDBC Driver Types

Type 1 Driver

Type 2 Driver

Type 3 Driver

Type 4 Driver

JDBC-ODBC bridge
Native-API Driver specification
Network-Protocol Driver

Native-Protocol Driver

— The Toolbox JDBC driver is this type.

References:

— http://java.sun.com/products/ijdbc/driverdesc.html

— http://en.wikipedia.org/wiki/JDBC driver
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What's different in IBM i 7.1

JDKs and JVMs

» The LPP for "IBM Developer Kit for Java" is unchanged: 5761-JV1
— Same LPP number as in IBM i 6.1

+ "Classic" JDK is not available in IBM i 7.1
» Replaced by "IBM Technology for Java" (code name: "J9")
« The no-longer-supported JV1 Options that had "Classic" JVMs:
— JV1 Options 6, 7 and 10
* New Java Group PTF number for IBM i 7.1
— SF99572 (versus SF99562 for IBM i 6.1)

For complete details, refer to the IBM i Information Center

— http://publib.boulder.ibm.com/infocenter/iseries/v7r1m0/topic/rzaha/rzahawhatsnew.htm
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What's different in IBM i 7.1 - continued

"PASE for i" — Changes for improved security

"IBM Portable Application Solutions Environment for i"
— Provides an AlX-like execution environment on IBM |.
— The "new" IBM i JVMs require a PASE environment.

* PASE now enforces stack execution disable protection.
+ Default behavior of PASE programs has changed.

— Instructions run from memory areas (stack & heap) of a process are
blocked.

— JIT-generated code is created in memory areas.
* Ifcall JNI_CreateJavavM () : Must mark the program as needing to
allow program execution from memory areas.

For complete details, refer to the IBM i Information Center
— http://publib.boulder.ibm.com/infocenter/iseries/v7r1 mO/topic/rzalf/rzalfwhatsnew.htm
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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 are either regi trademarks or 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 anti future i . Such ion 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.

Per is based on and { 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
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Special notices

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions
on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY
10504-1785 USA.

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

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment
type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal
without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. There is no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document
should verify the applicable data for their specific environment.
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