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Introduction

= There are many different technologies at your disposal when creating Web
applications (and lots of acronyms to go with them!)
J2EE, JDBC, JCA, JMS, CSS, HTML, JSP, WAS, ...

Each has it's own useful purpose

= However, some are more common than others

CSS - Cascading Style Sheets for defining a consistent look and feel across all your
web pages

HTML and JSP — Replace DDS as way to define the user interface
Struts — Great architecture to follow for your overall Web application
JDBC — Database access and stored procedure call using SQL

JCA — Java Connector Architecture for calling iSeries programs and service
programs

= Purpose of this presentation is to cover the more common ones in greater
detail and provide you with a foundation to explore the others
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J2EE - Components

= There are 4 main pieces to J2EE application model
Components
Containers
Services
Connectors

= Components (Modules)
You develop your code as components of a J2EE application

Many different types of components
Applets
Application clients (full graphical client)
Enterprise JavaBeans components (business logic)
Web components
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J2EE - Containers

= Containers
Components run inside of a container
Containers are typically provided by system vendors like IBM

Web and EJB containers are provided with WebSphere Application
Server
Provide services that can be used by used by the components which run
in the container
Transaction support
Resource pooling
database connections

Often allow component behavior to be specified at deployment time
instead of development time

Configuring which database to access
Maximum number of database connections
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J2EE - Services

= Service Technologies
The J2EE specification defines standard APIs to access many common
services
JDBC
Database-independent method for using SQL
Database provides provide JDBC drivers
IBM, Microsoft, Oracle, ...
Java Transaction API
Naming Service
Java Naming and Directory Interface (more on this later)
J2EE Connector Architecture
Java Message Service (JMS)
There are others, but these are the main ones
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J2EE — Connector Architecture

= J2EE Connector Architecture

Provides a standard / portable API to use in Java components to access Enterprise
Information Systems (EIS)

Typically provided by the EIS vendor

IBM provides connectors for
Calling an RPG or COBOL program
Accessing CICS

Everything is Components, Containers, Services and Connectors

You develop your components using the help of the services
and connectors then deploy to a container!
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JDBC

= Standard Java interface for running SQL
Independent of any single Database vendor
Works with DB2 UDB, Cloudscape, Informix, Microsoft SQL Server, Oracle, Sybase,

Lots of JDBC articles, books, web sites, ...

= Development time:
You write the code using JDBC and standard SQL

= Deployment time:
You specify which Database to use

This is configured in the “Web Deployment Descriptor” for you Web project (web.xml)
More on this latter!
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JDBC Java Interfaces

= Use JDBC to:
Directly read, write and update DB2 UDB for iSeries using SQL

Call stored procedures written using RPG, COBOL or Java

= JDBC Terms

Connection (j ava. sql . Connect i on)
Live connection (session) with a specific database
Statements are associated with a Connection

Statement (j ava. sql . St at ement)
Java interface used for executing SQL

PreparedStatement (j ava. sql . Prepar edSt at ement )
Same as Statement, except it is precompiled for performance
Use PreparedStatement if you are running the same statement multiple times

CallableStatement (j ava. sql . Cal | abl eSt at ement )
Java interface used for calling stored procedures
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JDBC Connection Pooling

= Problem:

In a typical web application there maybe 1000s of requests coming in every
minute

There is a lot of overhead to create and close a connection to the database for
every request

But you need a connection to run SQL queries

= Solution:
Use Connection pooling
Web App container creates JDBC connections in a pool
Instead of creating a Connection in your code you:

Ask the pool for a connection
Use the connection to run SQL statements
Return the connection to the pool so it can be reused

12 Web Tools | Beyond the Basics © 2003 IBM Corporation




‘ IBM Software Group | WebSphere software

J2EE Connector Architecture (JCA)

= J2EE Connector Architecture provides a standard architecture for accessing
various Enterprise Information Systems (EIS) from your Java application
RPG and COBOL programs or service programs
CiCs

Enterprise Resource Planning (ERP) systems

= Resource Adapters
Provided by each vendor for their EIS system

Plugs into the application server and handles things like:
Communications
Transactions
Security

WDSC provides resource adapter for calling RPG and COBOL programs

D:\WDSCliseries\eclipse\plugins\com.ibm.etools.iseries.webtools_5.0
.\lib\iseriespgmcall.rar
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JNDI — How To Find Things

= Problem:
Many of the components to a web application are distributed across
multiple servers
Components need to be dynamically changed or updated without having
to modify the code and recompile

Changing a JDBC Database connection from the development
database to the production database

= This is the domain of enterprise naming and directory servers
= Many different naming and directory server packages available
Need a standard way to interface with them so the code is not directly tied
to a specific vendor’s implementation
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JNDI — How To Find Things

= Solution
Java Naming and Directory Interface (JNDI)
Allows developer to write programs that can lookup resources dynamically at runtime
Can easily change which database is used for JDBC without recompiling

Standard extension to the Java platform for connecting to and interfacing with naming
and directory servers

Use JNDI to locate other J2EE resources:
Database connections (JDBC)
RPG or COBOL program call resource adapters (JCA)
Message queue (JMS)

= JNDI is just an interface for locating services / components
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Programming With JNDI

= Two steps to working with JNDI
Writing you application using JNDI to locate components
Or have one of the wizards generate the code
iSeries Program Call wizard
Database pages wizard

Configuring the naming and directory server with the components you
need at runtime

For example: Define the Database connection and pooling
information

In a Web application with is done by configuring the properties for the
Web application server

More on this later...
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Code Example: Using JNDI to Lookup JDBC Connection

/1 import JDBC Interfaces
i mport java.sql.Connection;
i mport Java.sql.ResultSet;
i mport java.sql.Statenent;

/1 inmport JNDI classes and interfaces
i mport javax.naning. Cont ext;
i mport javax.nam ng.|nitial Context;

/1 Retrieve JNDI context
Context initial Context = new Initial Context();
/1 Lookup JDBC Dat aSour ce using JNDI
Dat aSour ce dat asource = (Dat aSource)
initial Context.|ookup("jdbc/customer");

/1 Use JDBC Data Source to run SQ. query

Connecti on connection = datasource. get Connection();

St at enent statenent = connection.createStatenent();

Resul t Set results = statenent.executeQuery("SELECT * FROM
CUSTOMER') ;

/1 Do sonething with the result set
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Use J2EE Web
Project for Web
applications with
dynamic
content (servlets
and JSPs)

New Web Project Wizard

Create a Web Project

Define the Web Project

Create aWeb Project.

=

Checkboxes to
automatically add
Struts support
and Tag libraries
to your new Web
Project

Broject name: I Dema Web Project

I¥ Use default

Mewve project [ocation: IC:\Documents and Settings|yantzi\My DocumentsiIBMiwds  Browse, .,

% 12EE Vweb Project ( Static Web Project

Description:

In a J2EE 'Wehb Project you will be able to create content served by a traditional :l
HTTP server (HTML, JavaScript, images, text,.) as well as content ko be served
by 5 J2EE Application Server (Serviets, J5Ps, EJBs..) LI

‘Web Project Features: Description:

Add Struts support -

[ create a default . cvsignore Fils

Create a defaul: C55 file

Include Tag Libraries for accessing J5P ob

[ tnclude Tag Libraries for datahase access

Include Taq Libraries for internationalizati ™
»

This Tag library is an implementation of ;I
the 1SP Standard Tag Library, The JSTL
provides a set of standard tags For

common function, This feature should

only be added ta a Web Praject with a

1ZEE level of 1.3,

L]

Use “Static Web
Project” for Web
sites with no
dynamic
content (just
HTML and
graphics)

< Back Cancel

Mext = | Finish I
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New Web Project Wizard - 2

Each J2EE Web project must
be associated with an
Enterprise application project

Enterprise application projects
are associated with test
environment server configurations
(for testing your Web Application)

Create a Web Project

JZEE Settings Page

Set the Enterprise Application project settings, context root, and JZEE level.

2

p— Mew projoct name: | DefaultEAR,

Use J2EE 1.3 with WebSphere
Application Server 5.0

Use J2EE 1.2 with WebSphere
Application Server 4.0

20 Web Tools | Beyond the Basics

Enterprise application praject; * fiew: { Existing

I Use default
Mew project [acation: IC:\DDEUmEnts and Settings|yantziiMy Documents\IBMiwds  Browse, .,

Conkext rook: I demo

JZEE Level: [1.3 'I

Descrighan:

Lewel 1.3 includes a Servlet Specification level of 2.3 and a J5P Specification level of d
.2, Applications deweloped for this JZEE level bypically karget a 'WaS version 5.0 server,

L]

< Back Mext = | Finish I Cancel
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J2EE Navigator View

= The Web project that gets created
complies (and enforces) the J2EE
standard Web application structure

= J2EE Navigator view
Shows all J2EE related projects
Web Projects
EJB Projects
Connector Projects
Server Projects
Provides an easy way to manage
your J2EE projects
Edit files

Copy, move rename and delete
files

Java source

[] ibr-web-ext.xmi
~[¥] struts-bean.td
(%] struks-config,sml
(%] struks-heml.Hd

[] struts-logic.tid
- [¥] struts-template.tid
] web,xml
=iy, Libraries
{3 rt.jar

code for
- Servlets and
wieb Deplayment Descript
w e gazt———1 | Java beans
| B com.ibm.demowebproject resources
=8 web Content
== META-INF
¢ (B MANIFEST.MF -
i B Cascading
S Mesterces style sheets
= (55 WWEB-INF

= dlasses
25 com
= lib
(%] ibm-web-bnd.
[#] ibr-web-brd.xmi ~

HTML and JSP
files

(o, j2ee.jar -
(g, servietevent jar -
il

JZEE Mavigator J Server Configuration |J2EE Hierarchy

These libraries
are from the
build path and
are not part of
the project

21 Web Tools | Beyond the Basics

© 2003 IBM Corporation




‘ IBM Software Group | WebSphere software

J2EE Hierarchy View

Modules
tig Program_Call_Project.war
ﬁb WwebFacing_Project.war
= J2EE Hierarchy view g test.war
E ﬁb Demo_tweb_Project.wat
Project Uity J4Rs
Utility JARs
@ StrutsTradeSample: TradeSample
Enterprise application projects 51 applicstion Clent Modules
. E-C4, Connector Modules
Web Projects (modules) :

Shows all of your J2EE resources in the
workspace

Enterprise JavaBean projects (modules)

- Cannector Project: Connector iSeries Program Call Resou

B-L% web Modules
WGl ot
Databases 83 Program Call Project
Connectors

% test

% Trade: Trade Web Application
Test environment servers and configurations

% TradeTutorial: Trade Tutorial Web Application
Displays resources in their hierarchy and how they

ﬁg ‘WebFacing Project
- EIB Modules
-3 Databases

@ WHOLESALE Database: TORASCGM (DEZ Universal Datal
B-CH Servers

are related

Does not show projects

WASS an TORASIRM

“WebSphere w5.0 Test Environment
rwer Configurations

WASS on TORASIRM

“WebSphere w5.0 Serwer Canfiguration
&% DefaultEAR

1]

JZEE Navigator | Server Configuration | 12EE Hierarchy
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Cascading Style Sheets

= Cascading Style Sheets (CSS) provide a central place to define the
appearance of all HTML and JSP pages in your Web app
Properties are specified for the various HTML tags like BODY, H1, H2, TABLE

Fonts, colors, spacing, margins, positioning, alignment, ...

= Stored in a separate .css file
Associated with HTML or JSP file using the HTML link tag

<LINK href="thene/ Master.css" rel ="styl esheet" type="text/css">

= CSS
Specialized graphical editor for working with CSSs

New HTML and JSP file wizards ask if you want to associate new file with an existing
CSss
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Cascading Style Sheet Editor

You can directly edit the CSS, or

cﬁ: ¥Web - WebSphere Development Studio Client Advanced Edition for

Flle Edt Style Panes Prewiew Mavigate Search Project Profle Run  Window Held use the “Sty|eS” VieW at the

ERECTIFIYE A IERETET R bottom
les=gE-—=20@6 - 8|8 ®] ¢ |* I N T
E 5 J2EENavigator 0 o+ w X || B)Mastercss xl
o) 1= com.example.MyFlugin 1= }?ODY 4 2| | Preview with: | <sample html filex j
[@ g;z;‘;j:&:ﬁme“ BACKGROUND-COLOR: #FFFFFE: Frows 55 | Automatic - 69
COLOR: #333366;

@ || =128 Demo web Project = FONT-FAMILY: 'Times Hew Romai -
o ‘Web Deployment Descriptor %Il Selected Style

2% Java Source
3_% | --E- com.ibm.demawebpraject.resc i COLOR: #6666CC;
& (28 web Content

T amcrore. memiaine | Style Of H1

- META-INF

theme }{12 cu Previ
\ Master o review
N ) Mastercs - COLOR i CoPY . Standard HTML |
P | | s —| Paste {m) T=1 area
TEXT-TRi ————————
JZEE Maviga. .. JServer Confi... | J2EE Hierarchy T

[C2b x conan, 18 Rensen. _| Heading ]
Propett: | walue = 7 ”sgemove | _'I—I “ﬂﬂdil‘lﬂ 1 LI

background-repeat

color HEBEECT T[S stvies 5 g add.. W s - B i - |[Fg v x

ElFants — | Mamne % Lirk. .. cription [Media [ =
fork qﬂ’ BODY % [ew Link. & properties
Fant-Family 'Tirmes Mew Ram = .
fontsize j%m T e To use the “Styles” view
Font-size-adjusk - Hz Heading 2
g | _.'_I o e select the HTML tag,
COutline ‘Web St |Attnhutes IPropert\es * " || Tasks |Links |Thumbnail ISty\esJCo\ors | Servers |Conso\e rlght C“Ck and SeIeCt
Edit...
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Cascading Style Sheet Editor ,
g y Properties for the H1
(heading 1) HTML tag.
dp Set Style Propertie (--- H1 x|
- .
B - Changing a property
st ok fami here changes the look of
-~ Text Layout Times Mew Roman .
T Loy | . _ all H1 tagg in your Web
- Margin Bemove | |sans-serif appl|Cat|0n
i~ Border Color cursive
- Border Style fantasy
e i (o e
H Padding Do @MingLil
- Pastion APRinnl il | LI
i Floatin alor ; =
Ehp;ng Cal = HEBEECC | il
“SE‘ Size : |—;[ m
Others
Sample
AaBbTyZz Dialog for graphically
editing the properties for
an HTML tag.
oK | Cancel Apply:
No need to know or

learn the CSS syntax!
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Struts

26

What is Struts?
Open source framework for developing web applications
Sponsored by the Apache Software Foundation
Supports developing Web based applications that follow the
Model-View-Controller design

How does it work?
Struts provides the Controller
You provide the Model and the View
Struts also provides:

Custom tag libraries for:
Internationalization

Struts is supported by the WebSphere Studio development tools and the
WebSphere Application Server runtime

Web Tools | Beyond the Basics © 2003 IBM Corporation
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Struts Overview 2. Struts ActionServlet looks up the
corresponding action class for the

request, populates the a form bean
: with incoming data and passes the
1. Incoming request from Browser request to the action class

Web
Web Server Enterprise

Browser Server

‘WebSphere Applicatiopf Server

oo | =
s <=2 oo B
/ 4

==}
—= M~ / A l
ju} ~ v 'R =
Form Be
fvaServer | Data
Page -— @ Store

/ View and Controller \ Model

4. ActionServlet forwards the 3. Action class processes the
request to the corresponding JSP request (using 0S/400 *PGMs and
*SRVPGMs) places results in form

which sends result to Browser as an
HTML page bean and returns to ActionServlet
_ —

© 2003 IBM Corporation
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How Does It Work - Controller

= Struts ActionServlet is the Controller
Uses configuration file (struts-config.xml) to determine:

ActionFormBeans
Uses the <form-bean> tag

Global Forwards
Uses the <forward> tag

ActionMappings
Uses the <action> tag

= What do you do?
Create an ActionForm to send data between view and model

Write an Action class for each request

Configure ActionMapping for each request
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How Does It Work — Controller

= ActionForm (form bean)
Stores and validates data from incoming HTML pages
Transfers data between the view and the model
Can be stored in either the session or the request

Upon receiving a request, the controller populates the associated
ActionForm with data from the request and forwards the form bean to
the Action class

ActionForm can optionally perform validation on input

Override the method:

val i dat e( Acti onMappi ng mappi ng, HttpServl et Request
request)

Struts handles redisplaying input page with error messages
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How Does It Work - Model

= Action class
Handle error checking and invokes business logic (model)
This is the part you have to code!
Implement the method:
public ActionForward execut e(Acti onMappi ng nappi ng,
ActionFormform

Ht t pSer vl et Request request,
Ht t pSer vl et Response response

Return ActionForward instance to specify where control goes next
Typically a JSP to return results of Action to browser
Maps to an Global Forward (defined in struts-config.xml)

= ActionMapping
This is how the ActionServlet determines which incoming URL requests get mapped
to which Action classes

ActionMappings are stored in the struts-config.xml file, requires the following info:
Incoming URI
Name of Action class
Name of the form bean used by this Action
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How Does It Work — View

= Struts includes tag libraries to help you
Create internationalized applications
Load in translated messages
Format dates and numbers for different locales
Automatically validate user input

Automatically redisplay input page with error messages from
validation

Pre-fill HTML entry fields with data from your application
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Struts Tools in Development Studio Client

= Enable Web projects for Struts, this automatically:
Creates struts-config.xml
Adds Struts tag libraries to the project

= Wizards to create
Form beans

Action classes

= Special Struts Configuration File Editor

You don’t have to know XML or the XML syntax used in the stuts-
config.xml

% |
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Struts Configuration File Editor

# Web - WebSphere Development Studio Client Advanced Edition for iSeries

File Edit Mavigate Search Project Profile Run  Window Help

o [=[

IF-HES || X% [|&-

=R

lfmEs e s

zzFEHH||lse=gR-—B0|0e-||8|8&F|m] ¢

% -8 =
a8 [% *struts-config.gph XI
% Action Path Action Attributes =
’a ﬁ-ﬂggin i Type: IstrutsEGL.UpdatsAchuntActiun Browse... Edit... I
&% ﬁa(munt " Forward; [
— 21

gragistar i~ Include: I

- fhuy Input: Ifa::uunt‘isp

g;:zlLte Parameter: I

ﬁ“ﬂ'portfolm

ﬁp’hume

Specify a Form Bean

™ Default

g:::gzit Form Bean MName: IaccuuntFUrm j
ﬁ;’d]ytest Scope: I j
Attribte: |
Validate: IDefau\t j
Prefis I
Suffisc I
M m‘ Specify Forwards

Actions ]Form Beans | Global Forwards | Data Sources | XML Source
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Struts Tools in Development Studio Client

= Web Diagram Editor
Shows a graph view of your Struts based Web application
Can be used as a central point for working with the Web app

Useful for:

Adding new actions / form beans / JSPs
Editing existing actions / form beans / JSPs
Documenting overall architecture of the Web application

As parts are added, deleted or updated in the Web diagram editor the
struts-config.xml file is updated with changes

% |
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cﬁ: Web - WehSphere Development Studio Client Advanced Edition for iSeries

=1o |
Elle Edt Mavigate Search Project Profile Run  Window Help
EREL] 5|J¢°°G|J<~‘st
e e s suis Do lkon
= = 3‘ t‘t — g nodes to open

*struts Fstputs-config.sml .

™ associated
o & editor.
L3

Node

bu %
Action Mapping — | / \ o

Mapping Nods

\

@ Undo Delete & Form Bean Nods
& Redo @ 32vaBean Node
< Delete f+] web Page Hode

a@, ‘wweb Application Mode

index

O N - S
index.jsp login

Web page

\ home portfolio portfoliojsp account accc
J \ /
register.jsp register
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Servers and Server Configurations

= The test environment uses servers and server configurations to run and
debug your web projects

The first time you test a Web project a server and server configuration is created for
you

You can create your own, customize them and associate web projects with different
servers

= Server Configuration
Setup and configuration information for a Server

= Server
Instance of a server configuration where you can test your Web applications

= Types of Servers and Server Configurations
WebSphere Application Server V5.0 and V4.0
Apache Tomcat V4.1, V4.0 and V3.2
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Create a New Server

Create a new server and server configuration

C re atl n g a N eW Choose the properties for the new server, -

Test .
Environment o
Configuration

Template:

Description:

[hoose the properties for the new server. |

I Test Server 2|

= Ca websphere version 5.0

Remaote Server

- @ Remote Server Attach

~{snf) Test Enwiranment

C} websphere version 4.0

ET;'; Apache Tomeat wersion 4.1

CE; Apache Tomcat version 4,0
i@ Apache Tomcat wersion 3.2

H@ JZEE Publishing Server

I KT

L e

INﬂne

Runs JZEE projects out of the workspace on the local kest environment,

Server configuration bype:

Template:

Description:

WehSphere v5.0 Server Configuration

[hiore =l

A server configuration for WebSphere wersion 5.0,

< Back et [[Ensh | cancel
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Create a New Server and Server Configuration

WebSphere Server Configuration Settings

Input settings For the new WebSphere server configuration,

&' UUse default part numbers

HTTP port number: | 9080

" UUse consecutive port numbers

First pork number: I

You will need to change the port number
if you plan on running multiple servers at
the same time.

< Back. ek = | Finish I

Cancel
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Editing a Server Configuration

# Web - Websphere Development Studio Client Advanced Edition for iSeries —|O 5[

File Edit Mavigate Search Project Profle Run  Window Help

e[| E%|F-|&|A-«mBz2¢ |[B7uaasgs
BoEullae- 8|8 |o]s|%-|

ﬁ‘ 38 Server Configuration v % ||BTest server 2 XI
i WebSphere Server

Test Server 2
WASS on TORASIRM

% wehsphere vE.0 Test Envirar] Server

ﬁl Enter settings for the server,

| Server name: ‘ Test Serwer 2
34

[ Enable Javascript debugging

Double click on the
server
configuration to
open it in the editor

Various aspects of the
server configuration that
can be modified

|ﬂ/ —
0| | Server ICﬂnf\gurm |Paths | Enwiron... |‘Web Dataso... |Ports | Variables Trace |Security |EJB J2C | IMS |Applitati?'
J2EE Navl... |Server C... |J2EE Her... | Nl 2 = <
i’ﬂ Gallery 3 || Server | Status I Server State =

sk Server 2 Qi Stopped The server should be republished

{5 Image -
ebSphere 5.0 Test Environment ﬂt Stopped The server should be republished

i webart

il Multimedia ed The sho
.87 Shyle Sheat ha [
Gallery JLibrary’ |0utline ‘Web Skt || Tasks |Lmks |Thumhnawl ‘Sty\es |Colors {Servers JConsoIe |Properties
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JDBC: Defining Connection Pools in the Test Environment

= Earlier we looked at JDBC, what it is and why you would use it

= Now we will look at how to configure JDBC connection pools in the

WebSphere test environment
First you need to add the required JDBC driver to the providers list

Then you can define a connection pool for the JDBC driver

© 2003 IBM Corporation
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JDBC: Adding a Driver to the Provider List

=10l |
Elle Edt Mavigate Search Project Profle Run  Window Help
[F-|HEE || Ew|%-|&||A-|sBEs 26
|B 7 ua+fFes 1 Hl (les=gu-—s0]ae-|d|fs]>
AR

o Test x}

Data sources

Scope: |Iocalhostﬂocalhostp’server1

|t @&l | T
|

Node Settings

Server Settings
Create and manage data sources,
IDBC provider lisk:

Name Irnplernentation class name | L o o e o o = ===k
gcloudscape JDEC ... com.ibm.db2j.jdbe. DEZjConnectionPaalDatasource Edit
3 pefaul DBz IDBC ... | COM.ibm.dbz.jdbe. DE2ConnectionPoolDat aSource

Data source defined in the JDBC provider selected sbove:

MName | JMDI Name Type |
[renioe |

—
Server ‘Cunﬁgurat\un |Paths | Environment |V\€lData suurceJ [ |\l'anab\es |Trace | Security |EJB | J2C | M3 |App\icatiuns

Writable
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JDBC: Adding a Driver to the Provider List - 2

Create a IDBC Provider
Create a JDBC Provider -
Selact the bype of JDBC provider to create.

it b e O ser-defined
B Empe2
gcloudscape
anformlx
gsybase
A~

L D

[

I0BC provider bype: QDBZ UDE for iSeries (Mative - ¥SR1 and eatlier)
DEZ UDE for iSeries (Mative A - ¥SR1 and earlier)

O pE2 UDE for iSeries (Toolhox 24)
D pe2y390 108C Provider

FIE P30 TGS e i 9 AY

[

Description: IBM Toalbox For Java IDBC Driver for remote DEZ connections on iSeries, This driver is
recommended over the IBM Developer Kit For Java JDBC Driver For access b remate DBEZ UDE Far
iSeries. The jar file for this driver is /QIEM/ProdData/HetpiPublic/jt400/lbyjt400. jar

< Back I Next = I Finish Cancel

- -
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JDBC: Adding a Driver to the Provider List - 3

Create a JDBC Provider -
Enter the praoperties of the JDBC provider,

Mame: I iseties Toolbox Driver

Description: I DEZ UDE For iSeries (Toolbox)

Implementation class name: IEnm.ihm.as4ﬂﬂ.accass.AS4DDJDBCCnnnectiﬂnPnnlDataSﬂurcs j

s
Class path: f-_-]|D:\WDSC\iseries\eclipse\plugins\com‘\bm.etools‘iseries.too\boxj‘D. 1\runtime\]t400‘iar|

Add Path...
4| | | Remove

[ative path: Add External JaRs...
Add Path, .,

< Back woi s |[Emsh ] cancel
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JOBRBC: Coafifigrifiggmatoanaetgtiarrdep! 4

=10l |

Elle Edt Mavigate Search Project Profle Run  Window Help

EREIFE

= =ARE =

|ltERs 28
il s T E

BRI

E Create and manage data sources. =
@|F £ Servers IDEC provider list:
1 Test Server 2 T I
a e Mame I Innplernentation class namne
— \WebSphere 5.0 Test Envir iclﬂudscape JDBC ... com.ibm.db2j.jdbc. DB2jConnectionPoolDataSource
7 | | 5 iDeFaUIt DEZ JDBC ... COM.ibr.dbz.jdbe. DE2CannectionPaolDataSaurce
1 iseries Taolbox Dri... b, 35400,  AS400IDBCConnectionPoclData., ..
E— IJZEE H... Wavigator = = A iSeries Taalbox Dri...  com.ibm.as400. access onnectionPoolData
£ Properties E =, @ x Data source defined in the JDBC provider selected sbowe:
=L Name | mpI Mame | Tvpe | == =
Propert: | Value
. . o
Now we have the iSeries Toolbox

J D BC d rlver reg ISte red ) =Fined in the daka cmneee selacted ahoee: I Ll:l

|Erwiron... |Weh |Data so... |Ports | Variables | Trace | Securlty |ETB | 12C | M5 47 =

% & x

Next you can define connection
pools that use this driver.

|| TCNTTEr TFTOPErTEs [T St T TS [CTFS | TTImoTar =t les | Colors |Servers ‘Cunsuls |Attributes

‘Wr\tahle
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Modify Data Source

Modify Data Source
Edit the settings of the data source.

Data Source settings

Mame:

Use this JNDI
name in your
Code to lookup
JDBC connections
From this
Data Source

INDI name:

Description:
Category:
Statement cache size:

Data source helper class name:

Connection bmeout:

46

Web Tools |

Maximum connections:
Minimum connections:
Reap kime:

Unused timeout:
Aged kimeout:

Purge policy:

for Payroll Database
Payroll DataSource
jdbcipayroll

I Datastore for accessing Payroll application database tables

[10

[

[ com.ibm.wwebsphars, rsadapter.DBzA5400DataStoraHelper

1800

:w— Settings to control the
] number of

. Connections in this
ET— pool

[0

|EntirePD0I k4

Component-managed authentication alias: I

Container-managed authentication alias: I

I™ iise this data source in container managed persistence (CMPY

< Back. Cancel

Mext = I Finish I
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Create a Data Source

Modify Resource Properties

Edit the resource praperties for this data source.

Resource Properties:

Name | Description :I
% serverilame This property is required, The name of the server from which the daté_l
access This value can be used to restrick the type of operations that can be ¢

% blockSize This is the number of rows that will be Fetched at a time For a result se
% blockCriteria Returns the criteria For retrieving data from the iSeries or AS/400 ser.
ﬂi cursorHold Soecifies whether or not Resulksets shnTId remain ooen when a trar'vs =
Mame: serveriame
Type:! java lang.String

Required:  ‘Yes

yalue: [rorasirel

Deescription: IThis property is required. The name of the server fram which the datasource will abtain connectior

Additional properties specific to the JDBC
driver, for example you need to specify a
server name for the iSeries Toolbox JDBC
driver.

< Back [dext = | Finish I

Cancel
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48

# Web - WebSphere Development Studio Client Advanced Ei n for iSeries
Eile:

Edit Mavigate Seatch Project Profile Runm  Window Help

o [=[ S

18 | Eh|&-|F[H-|lsBs2s

R - TE

[RERIESC R

JDBC provider lisk:

Marne: Implementation class name I
gclnudscape JDEC ... | com.bm.dbzj.jdbe. DEZConnectionPoolDataSource
gDefau\t DE2 IDBC ... COM.ibm.db2.jdbe. DB2ConnectionPoolDatasaurce
0 iseries Toolbox Dri...  com.lbm,as400.access. AS400IDBCConnectionPonlData. . Remorve

Edit...

Data source defined in the JDBC provider selected abave:
Marne | MO MNarnne Type
n Payraoll DataSource  jdbc/payroll Y5

Edit...

Remaove

Resource properties defined in the data source selected above:

Now you can change
which Database is
used without having to

Done.

modify the code.

Hame | Yalue | Type -
—
%serverr\lame TORASIFE java.lang.String Edit
%access al java.lang.String -
H T [ remove |

Server ‘Configuration ‘Paths | Enviranment ‘Web Data sourceJPorts |Variahles | Trace | Security | EJB | J2C | M3 |Applications

Wrikable
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J2EE Connector Architecture

= Earlier we looked at the J2EE Connector Architecture, what it is and
why you would use it

= Now we will look at how to configure JCA in the WebSphere test
environment
First you need to import the required Resource Adapter into the
Workbench

Resource adapters get imported into a special type of project called a
Connector Project

Then you can define a Connection in the Server Configuration

% |
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JCA: Importing Resource Adapters into WDSc

Select

Import an exctzrnal Connector RAR fie into a Cornector project

Select an import source:

1,E38 200 file

2 Existing Project irko Workspace
ﬁ External Plug-irs and Fragmants
3, File spztern

HEFTR

e HT TR

b TR Recording

Logging Utiities 3L Log File

Qt?runlng file:
&,

B} Server Corfiguration

£ symptom Datsbase Fie

" Team Froject Set

B, waR fie

[, WebFaring Frojects

& web Service

IS, webiSphere Applicaticn Server Log File
£ 2ipfis

bk | mee> || o

Cancel |

Connector Import

Import a Connector project from the file system,

Connector file: ID:\WDSC\|serles\ecl\pse\pluglns\com‘\hm‘etoo\s‘\ser\es‘wzj Browse..‘l

‘Where do you want the imported resources o go?

¥ standalone connector project

Connector project: & New O Existing

Mew project name: I iSeries Program Call Connector|

[V Use default

IHew project location; IC:\Documents and SettingstyantzitMy DocumentsilE  Erowse. ., I

Enterprise application project: € few £ Existing

Hew project name: I

™ Use default

Iew project location: I

Options:

[ Overwrite existing resources without warning

50
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Adding Resource Adapters to the Test Environment

G&- Web - WebSphere Development Studio Client Advanced Edition for iSeries

Eile Edt Mavigate Search Project Profile Run  Window Help

g (=]

|- BE&(E%|% - &8 -|«Brs s
|m7ruasfFEEs==HHE lee=gE-—20|9e-||8|fs]®
I
i
i=] x|
|| J2C Options =
IEJ Scope: |Iocalhostﬂocalhostp’servarl
= Node Settings
Edit i jon settings.
1: J2C Resource Adapters:
= | Display name Vendor name Spec version | T, ] = = = —— ==
.erehSDhers Relational ...
J2C Connection Factories:
Name INDI name Description
Kl | Remove
P 52
Server ‘Cnnﬁguratmn |Paths | Environment |Weh | Data source | Parts |\u'ar\ah\es | Trace | Security |EﬂJZC J% |App\icatiﬂns
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JCA: Configuring Resource Adapters in Servers

lﬁﬂ:reate Resource Adapter

Resource Adapter Mame:

Display name: iSeties Program Call Resource Adapter
Wersion: 1.0
Description:

Wendor name: 1BM \ Project where you

Spec version: 1.0

EIS bypet ILE Program Cal |mported the resource
License required:
License: adapter
Transaction support: MoTransaction

Reauthentication suppork: False

Managed connection factary: com.ibm.connectar2 iseries. pgmeall. 1SeriesPgmCallManagedConn

Connection Factary interface: javax resource.cc.ConnectionFactary

Zonnection Factary impl: com.ibm.connectar.iseries.pgmeall. ISeriesPgmCallConnectionFac
Connection inkerface: javax resource,cd, Connection

Connection impl: com.ibm.connector2.iseries. pgmeall. 15eriesPgmCallConnection
Archive path: | CiDocuments and Settingsiyantziiy Docurments|\IBM|mdscim
Mative path: I

Classpath: | CiDocuments and Settingsiyantziiy Docurments|\IBM|mdscim
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JCA: Creating A Connection Factory

t@ Web - WebSphere Development Studio Client Advanced Edition for iSeries - | [m] 5[

File Edt Mavigate Search Project Profile Run  Window Help

1% -

EEE

R 268

AE-—B0[9e-

sAEE |

IEIEE

i=] %

- - CONMIgUration Sertngs,

% J2C Resource Adapters:

Q Resaurce Adapter name | D\splax name | Wendar name | SpeC wersion |
&

Edit...

.erehSphere Relational ...

151 o |

Remove

Edit, ..

0l | 2l REmovE

Bl AR

Resource Properties:

Narne Type | Walue

!: >
‘. J2C Connection Factaries:
Bl JMDT nanme: Description Add... _——————

Server ‘Conﬂguratmn |Paths | Environment |Weh |Data source | Parts |\u'ar\ab\es | Trace | Security | EJB IJZCJJMS |App\ications

Writable
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JCA: Creating A Connection Factory

# Create Connection Factory 5[
flame: [ieries Program Call Factary
JWDT namne: I eis/poma
Deescripkion: I Program & for Payroll Application
IMin connections: | a
May connections: I a
Connection timeout: [a
Reap time: I a
Unused timeout: I ]
Aged timeout: [a
Purge Policy: I EntirePol j
Container-managed authentication alias: I j
Component-managed authentication alias: I j
Mapping configuration alias: I DefaultPrincipalMapping
Cance
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JCA: Creating A Connection Factory

=101 x|

Flle Edit Mavigate Search Project Profle Run  Window Help
[ - [RE & [[ X% [[&-[[m 8-
I e TIERIEIET A
=} X
% Node Settings -
’a Edit the 12C configuration settings.
‘J J2C Resource Adapters:
s Resource Adapter name | Display name I Vendar name I Spec version
ﬁWebSphere Relational ...
‘leer\es Program Call Co...  iSeries Program Call Resa...  1BM 1.0 Done'
Jzc Connection Fackaries: NOW you can Change
Mame |JNDI name |Descr\ptlon WhICh SerVeI‘, User
ﬁisar\es Program Call Fac... eisfpgma Program A far Payrall Application profile and password
« | b are used for the
program call without
Resource Properties: . -fy
= e e (| having to modify any
QServerName java.lang. String TORASIFB COde
QUserName jawa.lang.String WEBLISER.
QPassword jawa.lang.String
Server |ConFlguratlon ‘Paths | Envvironment ‘Web |Data source | Ports |Var|ables | Trace | Security | EJB {JZC IJMS ‘Apphcatlons
Wit able
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Summary

= Java 2 Enterprise Edition
Standards based model for developing applications in Java

Web applications
Enterprise applications
Client / Server applications
Supported by major Web Application Server vendors

= WebSphere Development Studio Client
Great Web tools to make developing J2EE applications productive and easy
Views of your J2EE resources
Customized editors for all the various technologies

Cascading style sheets, JSPs, HTML, animations, server configurations, Web
deployment descriptor, ...
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Additional Resources

J2EE Technologies
http://java.sun.com/j2ee

= Cascading Style Sheets
http://www.w3c.org/Style/CSS/

Struts
http://jakarta.apache.org/struts/

WebSphere Workbench Tools
http://www.software.ibm.com/wsdd/zones/studio/

http://www.ibm.com/developer

e » % |
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Trademarks & Disclaimers

© IBM Corporation 1994-2002. All rights reserved.
References in this document to [BM products or services do not imply that IBM intends to make them available in every country

The following terms are or registered of Business Machines Corporation in the United States, other countries, or both
ASI400 1BM(logo)
AS/400e iSeries
© (logo) business 0S/400
BN
Lotus, Freelance Graphics, and Word Pro are registered of Lotus Dy Corporation andor IBM Corporation
Domino is a trademark of Lotus D tion and/or IBM Corporation.

C-bus s a trademark of Corollary, Inc. in the United States, other countries, or both
Java and all Java-based are of Sun Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows \ogo are trademarks of Microsoft Corporation in the United States, other countries, or both.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

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

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

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

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

All 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 in this presentation concerning non-1BM 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, capabilty, 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. Contact your local IBM office or
IBM authorized reseller for the full text of the specific Statement of Direction.

Some information in this presentation addresses anticipated future capabiliies. 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/0 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.

Photographs shown are of engineering prototypes. Changes may be incorporated i production models.
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Disclaimer

= Acknowledgment:
This presentation is a collaborative effort of the IBM Toronto AS/400 Application
Development presentation team, including work done by:

Don Yantzi, Phil Coulthard, George Farr, Claus Weiss, David Slater, Alison
Butteril, Linda Cole
= Disclaimer:

The information contained in this document has not been submitted to any formal
IBM test and is distributed on an as is basis without any warranty either express
or implied. The use of this information or the implementation of any of these
techniques is a customer responsibility and depends on the customers' ability to
evaluate and integrate them into the customers' operational environment. While
each item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will result elsewhere.
Customers attempting to adapt these techniques to their own environment do so
at their own risk.

= Reproduction:

The base presentation is the property of IBM Corporation. Permission must be
obtained PRIOR to making copies of this material for any reason.
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