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IBM Power Systems

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 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 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.
5. Inuse by IBM and customers since V4R2 (1998).

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

[l

The big picture - Client/Server

Your Java ™ program

IBM Toolbox for Java
= === Java Virtual Machine
AN
TCP/IP

IBM i Access for

Windows is not
required!

TCP/IP
IBM i Host Servers
IS ) IBMi data and resources 7
[l DB2fori |

<>nd
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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 JNI
IBM i
Host Servers

IFS

=
IHHH IBMidata and resources
DB2 for i |
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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

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

» 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 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

* Toolbox installed on
web server

« Java servlet runs on
web server

» Java-enabled web

HTTP _—
== =
ANEwe -

TCP/IP

(Web server and data

| ) server can be the same
server is required machine)
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Web browser displays
HTML

No Java on the client

» Server running IBM i

» Uses existing IBM i
host servers

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

©2011 IBM Corporation

BM 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:

1

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

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

o Power is performance redefined
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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
« jt400Proxy.jar - Proxy support, subset of jt400.jar
« jt400Servlet.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

11 Power is performance redefined ©2011 IBM Corporation

IBM Power Systems

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

 Graham Hamilton - Rick Caltell - Maydene Fisher

JDBC' Database

Access with Java”
ATutorial and Annotated Reference

The Java Scries

JDBC! J,m%e:'ﬁ‘

W

Java' Data Access

A
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IBM Toolbox for Java

Popular Toolbox Functions

= Database access via a record-level 1/0 and DDS interface

HEYWORT TEFERERCE
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IBM Toolbox for Java

Popular Toolbox Functions

= Command Call

= Program Call via both Java code and XML

15 Power is performance redefined
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IBM Toolbox for Java

Popular Toolbox Functions

= Data Queues / User Spaces / Data Areas

I Enqueue
|
- - ——
Al
Dequeue I
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IBM Toolbox for Java

Popular Toolbox Functions

= Access files in IBM i Integrated File System

ernet File System Explorer =101/
Fle Edt Yiew Help
; =
b E=k
Adiess [t/ CPContest/|IFS /CoderIntemetFilsSystem Library/ |
) Rt jame. | Deseription [ Gwiner Peer
5 CPcontest assemblyInfo.cpp Stayan
2D Fs Helper.h Stoyan
B Code . IfsFile.cpp Administrator
i E ICFDSHB"; IfsFile.h Stoyan
= ;i:wse’ IfsFolder.cpp Stoyan
: S by IfsFolder.h Stoyan
B3 IntemnetFileSystem. Libr ) ifspeer cop Stoyan
i -0 Debug 2] tfsPeerh Stoyan
1C3) InternetFileSystem P2 2| hesystem.pp Stoyan
) InternetFileSystem.pzr | 1=) IFsSystem b Stoyan
1 InkermetFlesystemet | = 1FSwebservice.cs Stayan
1) LibTest IFSWWebService.dl Stoyan
=oh 2] 1Fswebservice.wsdl Stoyan
| InkernetFiesystem.Lib. . Stayan
| Readile bt Stayan i
= stdafx.cop Administrator
N — Y | [ Stoyan =l
18 file(s) Found Damav 4
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IBM Toolbox for Java

Popular Toolbox Functions

= Access Print objects (spooled files, printers, queues, ...)

= Access other IBM i objects (Jobs, Users, System Values, etc.)

= Access Data Queues

= Run programs and Commands

= Etc.
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|0

IBM Toolbox for Java

IBM i products that are built on the Toolbox

= |BM i Navigator and Management Central

= |IBM i Access for Web

= IBM | Access Client Solutions
= |BM i Connect (B2B)

= |BM Host On Demand

= plus many more...

19 Power is performance redefined
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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

Data Queues
Environment Variables
= FTP

= |FS

20 Power is performance redefined

JDBC

Jobs

Messages
NetServer

Print

Permissions
Program Call
Record-level Database Access
Save File

System Status
System Values
Users and Groups
User Space

© 2011 1BM Corporation
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“The AS400 object"
System: mySystem

Represents a connection to the IBM i i [red |

Passwaord: l—

Provides a sign-on GUI

[V Default User ID

» Password caching available [ save paseword

+ Change password GUI when appropriate o | e
Controls conversations with server jobs

* Multiple users and multiple conversations

» Implicit and explicit connections AS400 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);

ICommandCall cc = new CommandCall(sys);

Most Toolbox classes use the AS400 object

21 Power is performance redefined ©2011 IBM Corporation
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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.sgl 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)

22 Power is performance redefined ©2011 IBM Corporation
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JDBC

The Java standard for SQL database access

| JDBC Driver Manager
JDBC to
Another "Native" DB2 IBM Toolbox for Java ODBC
JDBC . . Bridge
Driver JDBC Driver JDBC Driver
ODBC
Driver
v
Other DB2/400
Database Database Other
Database

23 Power is performance redefined

© 2011 IBM Corporation

IBM Power Systems

JDBC

il

IBM i JDBC driver choices

Toolbox JDBC driver (com.ibm.as400.access.AS400JDBCDriver)

« Communicates with the database using TCP/IP
* Greatfor:

— 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 for i JIDBC driver (com.ibm.db2.jdbc.app.DB2Driver)

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

using direct CLI calls Connection ¢ = DriverManager.getConnection(...);
Statement select = c.createStatement();
o ResultSet rs = select.executeQuery("SELECT * FROM ...");
— server app“CaUOnS while (m())

System.out.printIn(rs.getString(column));

» Great for:

— servlets, where the web server
and data on same IBM i

24 Power is performance redefined
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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");

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

file.open(...);

Record r = file.readNext();
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IBM Power Systems

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 ProdData

+ Create, delete, and rename files and directories = CA HTTP
. . = (3 Publi
+ List the contents of a directory & c”, ,-;:Um
=- (3 jt400
AS400 system = new AS400(); = lib
- (3 utilities
&- [ com
IFSFileOutputStream s = new - E3TC1
) Wa M. #- [ dbademo
IFSFileOutputStream(system, "/a.a"); i~
byte[ ] data = new byte[n]; - (3 Protect
s.write(data); & L GUIPlugin
- (12 05400 i
R oy
IFSTextFileOutputStream s2 = new - (3 Java400 h
IFSTextFileOutputStream(system, "/b.b", 37);
s2.write("Hi Mom in EBCDIC");
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Network print

Access print objects and spooled files

T =
File View Options
« List printers, output queues, writers EEENEIRIRI @@@

and spooled files

» Manage printers, output queues and

writers

Display Device . . . . . : QPADEVO0OA
User EGLEDM

* Read and write spooled files

Wark with Output Queus
Queue:  JTPRT Library:  QUSRSYS sta

» Spooled file viewer

Type aptions, press Enter.
| =Send  2=Change  3=Hold  G=Delete  5=Display

8=Attributes 9=Work with printing status |
@/ / Opt File user User Data Sts  Pages | |
RDY 1

QPNPSPRTF  Java

\D Parsmcters for options 1, 2, 3 or command
el
F3=Exit Fll=View 2 Fl2=Cancel F20=Writers Fzd

F24=More Keys

= G Printers | [Printer | Status | Description
2 JAVABLDA i JAVABLDA Powered off or not yet available DEVICE CREATED FC
3 JAVABLDB| || 5§ JavABLDB Powered off or not yet available  DEVICE CREATED FC 3|

OS2VPRT | |55 052vPRT Stopped DEVICE CREATED F( | [1o0%
4« | i
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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

=am=
Y

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/IMYPGM.PGM", parmList);

pc.run();

28 Power is performance redefined ©2011 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
==
Y e Y

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>
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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) S

* 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);

30 Power is performance redefined ©2011 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
*  Userspaces

«  Data buffers

Specify record formats using XML; get/set field values

Segregate the data layout from the program logic

31 Power is performance redefined
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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>

32 Power is performance redefined

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.ZonedD

recFmt = new (“cusrec”);

AS400UnsignedBin2 conv1 = new AS400UnsignedBin2();
BinaryFieldDescription desc1 = new BinaryFieldDescription(conv1, “cusnum’);

recFmt.addFieldDescription(desc1);

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

/AS400ZonedDecimal conv3 = new AS400ZonedDecimal(6, 2);

ZonedDecimalFieldDescription desc3 = new ZonedDecimalFieldDescription(conv,
"baldue");

recFmt.addFieldDescription(desc3);

© 2011 1BM Corporation
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Server Objects

Jobs, Users, System Values, ...

« ListIBMijobs

+ ListIBM 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());

33 Power is performance redefined ©2011 1BM Corporation
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Data description and conversion

Converts between Java data and IBM i data

—

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

34 Power is performance redefined ©2011 IBM Corporation
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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; 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 RecordFormaty();
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");

35 Power is performance redefined
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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!

0k

EiDEE) W 18

36 Power is performance redefined
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Some other components
The list keeps growing!

* NetServer
» JarMaker
* IBM i Messages

* Message Files

System Status

&3
£

37 Power is performance redefined
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Proxy Support

* Save File

* Report Writer
* Servlets

System Properties

=t =

©2011 IBM Corporation

Toolbox Programmer's Guide
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Class Finder

http://publib.boulder.ibm.com/infocenter/iseries/v7rimO/index.jsp?topic=%2Frzahh%2Fpagel.htm

IBMi 7.1 Information Center > Programming > Java > IEM Toolbox for Java
Send feedback

Toolbox for Java dass finder

Use the class finder to find information about the Toolbox for Java classes. You can find particular classes by searchi
a list of classes.

Find by name and description

Find by class name and description, or by part of either.

Example: Enter EnvironmentVariable, variable, or environ.
6o

Show results containing: & all words " any words

Find by list or by package

Find by listing all classes or by individual package.

=l e
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Questions?

40 Power is performance redefined ©2011 IBM Corporation
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JTOpenLite

Power is performance redefined
Deliver IT services faster,

with higher quality,
and with superior economics

www.ibm.com/power
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JTOpenLite: What is it?

= A lightweight offering that is somewhat similar to a subset of the functions offered by the
IBM Toolbox for Java

= A way to access the IBM i from your client application.
= Supported by IBM

= ... Android-ready!

42 Power is performance redefined ©2011 IBM Corporation
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JTOpenLite: Whatis it NOT?

*NOT:
—... a renamed version of Toolbox ME
—... a replacement for the IBM Toolbox for Java
—... based on the IBM Toolbox for Java
—... a full-featured JDBC driver
—... for Android only!

43 Power is performance redefined ©2011 IBM Corporation
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JTOpenLite: How do | get it?

= |t's not released... yet.....
— Release will be on the JTOpen web site
— http://sourceforge.net/projects/jt400

= When? Soon..... Very soon.....
— Release tentatively scheduled for May.
— Watch the JTOpen web site !

= Disclaimer: any information presented in the following material is subject to change!

44 Power is performance redefined ©2011 IBM Corporation
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= Command calls
= Program calls
— (including some pre-canned program call classes)
= CCSID conversion utilities
= |[FS File access
= Database access
— DDM
- JDBC

45 Power is performance redefined ©2011 IBM Corporation
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= Start with a CommandCall object

— Get this object via a static factory method,
CommandCall.getConnection ()

— Requires system, username, and password
(no implicit GUI or caching)

= CommandcCall has an execute() method
— Takes in a String
— Returns a CommandResult object

46 Power is performance redefined ©2011 IBM Corporation
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JTOpenLite: CommandCalls

= CommandResultis a very “skinny” object

Method Summary

Mezssage[] |getMes=zages ()

Feturns any messages that were issued during the call.

int [getRBeturnCode ()
Feturns the return code from the call, if any.

boolean | suncceeded ()
Returns true if the call was successful.

47 Power is performance redefined
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JTOpenLite: Command Calls -- example

poblic static void main(final String[] args) {

try {
CommandConnection cc = CommandConnection.getConnection("lpléut23™,
"username", "password")
CommandResult result = cc.execute ("crtlik fred"):
for (Message message: result.getMessages()) {

System.out.println (mes=sage.toString()) s

) | The IBM Toolbox for Java way
} catch (IOException e) { | (NOT the JTOpenLite way!!)
e.printStackTrace()
IAS400 sys = new AS400();
AS400 sys2 = new AS400("mySystem");
AS400 sys3 = new AS400("mySystem",
"myUID", "myPWD);

48 Power is performance redefined CommandCall cc = new CommandCaII(sys);
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= Start with a CommandCall object

= Instead of running execute() use one of the call() variants

CommandResult |call (Program pgm)

Calls the specified program and returns the result.

CommandBesult |eall (String pgmlibrary, String pgmMName, Parameter[] parms)

Calls the specified program using the specified parameter data and returns the result.

» Note that “Program” is a JTOpenlLite interface, and “Parameter” is a
JTOpenlLite class.

= Typically, implement “Program” if you need advanced parameter
output, otherwise, use the (String,String,Parameter[]) version of
call()

49 Power is performance redefined ©2011 IBM Corporation
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= More complex than command calls

» The “Program” interface represents the IBM i program, and requires
you to:

— Specify parameter types, lengths, formats, of inputs and outputs

— Handle output bytes yourself (with your knowledge of expected
output)

= Some “pre-canned” program calls are included. Good examples are
com.ibm.jtopenlite.command.program.OpenListOfJobs and
com.ibm.jtopenlite.command.program.RetrieveSystemStatus .

= Some
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JTOpenLite: Program Calls -- “pre-canned”

= To determine the list of “pre-canned” program calls, see the
Javadoc for the com.ibm.jtopenlite.command.Program interface

Interface Program

All Known Implementing Classes:
CloseList, GetListEntries, OpenListOf]obs,
OpenListOfMessages, OpenListOfObjects,
OpenListOfSpooledFiles. ProgramAdapter,
Retrieve AuthonizedUsers, RetrieveCurrentAtiributes,
RetrieveObjectDescription. RetrieveSvystemStatus
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JTOpenLite: Program Calls -- “pre-canned”

» The RetrieveSystemStatus program call retrieves system statistics
(similar to what you’d see on the WRKSYSSTS screen)

= You can specify whether or not to reset statistics

= Example on next screen
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JTOpenLite: Program Calls -- “pre-canned”

public static wvoid main(final String[] args) {
try {
CommandConnection cc = CommandConnection.getlonnection("lp06ut23”,
"puzername", "password") ;

RetrieveSystemStatus sysStatus =
new RetrieveSystemStatus (RetrieveSystemStatus.FORMAT S5T50500, true):
cc.call (sys5tatus);

System.ocut.println(""+sysStatus.gethctivedobsInSystem() )

} catch (ICException e) {
e.printS5tackTrace ()
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JTOpenLite: Program Calls -- “pre-canned”

System.out.println("" .get);
@ gethActivelobsInystem() : int - RefrieveSystemStatus -
@ getAdt ystem() ¢ int - Rets
@ getBatch ithPri i 0 ¢int -

@ getBatchJobsEnding() : int - RefrieveSystemStatus

® getBatchJobsHeldOnAJobQueue() : int - RetrieveSystemStatus

© getBatch tint-

@ getBatchJobsCnAHeldJobQueue() : int - RetrieveSystemStatus

@ getBatchJobsCnAnUnassignedJobQueue() : int - RetrieveSystemsStaius
@ getBatchlobsRunning() : int - RefrievesSystemstatus

© getBatchJobsWaitingf 0:int-

Press Tab' from propossl table or click for fou - - Press ‘Cri+Space’ to show Templste Proposzls
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JTOpenLite: CCSID Conversion Utilities

= Contained in package com.ibm.jtopenlite.ccsidConversion
= Namely, start with class com.ibm.jtopenlite.ccsidConversion.CcsidConversion

Method Summary

static String|createString(byte[] data, int offset, int length, int ccsid)

static SingleByreConversion|getSingleByteConversion(int ccsid)

static int|stringToEBCDICByteArray(String s, byte[] data, int offset, int ccsidToUse)

static byte[] |stringToEBCDICByteArray (String s, int ccsidToUse)

static int|stringToEBCDICByteArray(String s, int length, byte[] data, int offset, int ccsidToUse)
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JTOpenLite: CCSID Conversion Utilities (samples)

byte[] data = getEbcdicDatsa():
String convertedString =
CcsidConversion.createString(data, 0, data.length, 37):

data = CcsidConversion.stringToEBCDICEytedArray ("*CURRENT ™, 37):
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= Start with a FileConnection object
— Get this object via a static factory method,

FileConnection.getConnection ()

— Requires system, username, and password
(no implicit GUI or caching)
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Method Summary

int

closeFile (FileHandle handle)

deleteFile (5tring filename)
Deletes the specified file.

openFile(String filename, Fil ndle buffer)

Opens a file for read-write access. a share option of SHARE_ALL. and a data CCSID of 1208 (UTF-8).

openFile(Scring filename, Fil ndle buffer, int openType, int shareOption,
boolean createIfNotExist, int dataCCSID)

readFile(FileHandle handle, byte[] buffer, int bufferOffset, int bufferLength)

void

writeFile(F1i. le handle, byte[] buffer, int bufferOffset, int bufferLength,
boolean sync)
‘Writes data to the file starting at the current file offset in the handle. and optionally sync-ing the data to disk: upon

a successful write, the current file offset and size are incremented.
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JTOpenLite: Database access via DDM

= Start with a DDMConnection object

— Get this object via a static factory method,
DDMConnection.getConnection ()

— Requires system, username, and password

(no implicit GUI or caching)
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JTOpenLite: Database access via DDM

com.ibm.jtopenlite.ddm

Interfaces
DDMReadCallback
DDMWriteCallback

Classes
DOMCallbackEvent
DDMConnection
DDMDataBuffer
DDMField
DDOMFEile
DOMReadCallbackAdapier
DOMREecordFormat
DDOMThreadedReader
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= Contains methods for
opening, closing files,
reading, writing,
positioning, etc.

= Start with DDMConnection!
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JTOpenlLite: Database access via JDBC

Again, JDBC is the Java standard for SQL database access

| JDBC Driver Manager

JDBC to
Another "Native" DB2 IBM Toolbox for Java ODBC
JDBC . . Bridge
Driver JDBC Driver JDBC Driver
ODBC
Driver
A ; I?
“\ ‘//
v
Other DB2/400
Database Database Other
Database
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JTOpenLite: Database access via JDBC
Has the following limitations:
= No JDBC 4.0 support . = No prepared statement batching
= No ResultSet positioning = No PreparedStatement metadata
(other than rs.next()) = No Autogenerated keys support
= No output parameter support for = No support for MIXED ccsids
stored procedure calls. = No support for double byte CCSIDs
= No lob support. (except for unicode 1200 and
= No XML support 13488).
= No connection properties -- i.e. = No support for BIDI ccsids
Only SQL naming, no translate = No support for multiple result sets
binary, ... from stored procedures
= No SSL support
= No SQLArray support
= No JDBC escape syntax support
62 Power is performance redefined ©2011 IBM Corporation
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JTOpenLite: Database access via JDBC

= How does one use the JTOpenLite driver?

1. Use the connection string “jdbc:jtopenlite://host” (rather than
“jdbc:as400://host”) when getting a connection from the driver manager via
DriverManager.getConnection ().

2. Be aware of the limitations listed on the previous slides
3. Write your JDBC application as you normally would
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Questions?
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Wrap-up

Power is performance redefined

Deliver IT services faster,
with higher quality,

and with superior economics
www.ibm.com/power
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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

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

IBM i Information Center
http://publib.boulder.ibm.com/infocenter/iseries/v7rimO/topic/rzahh/pagel.htm

IBM Toolbox for Java Programmers Guide
» Shipped with the IBM Toolbox for Java
» Contains overview, full API documentation (javadoc), and code examples

* Available in the IBM i Information Center
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