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WDSc 5.0 Standard!
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WDSc 5.0 Advanced! .
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Today's Model
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W D200 SEIHEENS

date:Oct 22,2000

Busin_ess Ul
Loqic

Processino
I

| 1. Program puts up screen, waits for
® | Input

2 | 2. Program processes input, does
@ | business logic

B 2/400
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eBusiness Application
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- 2ppET Il REGY/GCOB0L

18 CustInter: .. MImIEY

& Normall HTML Source  Preview |
« o P

- BSIiness

I—- 51X - Logic
z T — Processing
o Welcome to ABC!! | | DB Access |

—|| Please complete this form

Customer Number

[o7o700
Subrmit | Reset | ZI

1. JavaServer Pages (JSPs) for Ul

» HTML tags for constant part
» JSP tags for dynamically substituted data
» HTML FORMSs for user input fields

2. Servlets for Ul processing
3. Java Bean encapsulation of business logic D82/400

4. Business Logic: *PGM or ILE procedures
IBM @server. For the next generation of e-business.
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Big Picture
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What Are JSPs?
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» JavaServer Pages (JSPs) are . ..
e | files

» containing html tags plus JSP tags

»JSP tags. ..

e Allow dynamic datato beinserted into the
static HTML

» Data Is extracted from Java Beans passed to the JSP

» JSPs are called. ..

e By your servlet
e TheinputtoJSPsare. ..

» Java Beans passed from your Servlet

e Theoutput of aJSPiIs. ..

> A full Web_page, displayed_to_user .
IBM @server. For the next generation of e-business.
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JSP example. ..

iISeries AD, IBM Toronto

- \rmyservlets\MyFirstISPForm.him) T

<HEAD><TI TLE> MyFi rst </ Tl TLE></ HEAD> UBMIT pressed
<BODY>
<FORM METHOD=POST
ACTI ON="http:// 1 ocal host/ nyservl ets/ M/First|sp.jsp">
What iIs your nane?
# <| NPUT TYPE="text" NAME=" nane"><P>
B <| NPUT TYPE="subm t" VALUE="Submt">
</ FORM>
</ BODY>
</ HTM_>

P File Edit View Go Communicator Help
JTEDkaarks J{, Location: {http: / localhost: BOB0/ mypserletzMyFirst) 5 PFarm. hitml ;I ﬂ

....

What 1z wour name? IPh:i.l
Submit |
o [~ | Document: Done = % %5 & & 2 |/
IBM @server. For the next generation of e-business.
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- \myservlets\WEB-INF\jsps\M} irstSP s

<HEAD><TI TLE> MyFirst JSP </ Tl TLE></ HEAD>
<BODY>
<hl>
<% if
(request. get Par anet er (" name")
== null) {%

\
ve©
Hel | o Worl d

Ll <% else {%

Hel | o,
<% request. get Paraneter (" name") %
<% %
</ HL>
</ BODY>
</ HTM.>
File Edit View Go Communicator Help
YOU donlt have tO ? J'Eunkmarks ,\_,_E{. Laocatian: {http: Aflocalkost 8030/ myzervletz MuFirst 5P jzp ;I ﬂ
Compi|e! 9 v A % & 3
. [
‘ Hello, Phil Ny

JSP Example. .. _

D, IBM Toronto

IBM @server. For the next generation of e-business.
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What Are Servlets?

iISeries AD, IBM Toronto

> Servletsare. ..
e Java classes (programswritten in Java)

» Serviletsrun...
e Ontheserver (eg, AS400)

» Servlets are called. ..

e By your HTTP Server software
e \When a user goesto your Web page

> The Input to Servilets are.. ..
e User-entered data from a Web page

> The output of a Servletis..
. Java Bean, passed to aJavaServer Page :

IBM @server. For the next generation of e-business.




Web Model

1. Servlet called by user or HTML FORM

2.Web Server calls Servlet
» Servlet optionally reads input fields

3. Servlet calls Java Bean to get data

4. Java Bean gets its data
» From other Java code, DB2, RPG, whatever

5.Servlet calls JSP
» Passes Java Bean containing data

» JSP merges data with HTML => new page

& IBM @server. For the next generation ot e-business. -

url
request



HTML Forms

iISeries AD, IBM Toronto

> Allows you to solicit user input
» Can build HTML document that
contains:

» checkboxes

» radio buttons
» push buttons
» entry fields

» selectable lists
» ... others

» Collect data from user

e send to server program

» The FORM tag specifies the name of the program
v Historically a CGl-bin program
v New option is a Java Servlet

IBM @server. For the next generation of e-business.




Anatomy of a FORM 7
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<HTM.>
<HEAD>
<TI TLE>A Si npl e I nput Fornk/ Tl TLE>

</ HEAD> server-side CGI-bin program or Java servlet to call when
<BODY> SUBMIT button pressed

<FCRM action="http://|ocal host/servlet/ MyServlet"

met hod="post "> [ how to call server when SUBMIT Bressed I
‘\/

body: one or more input controls plus regular html

<I NPUT type="submt">
</ FORM>

</ BODY>




Example of a FORM 7

iISeries AD, IBM Toronto

<FORM action="http://local host/servlet/ MServlet"

met hod="post " > | e fiold ‘
Age <I NPUT type="text" nane="age" size="3" maxl engt h="3"><BR>

Country <SELECT nane="country">
<OPTI ON sel ect ed>Canada</ OPTI ON> .
<OPTI ONBMexi co</ OPTI ON> selectable list
<OPTI ON>Uni ted St ates</ OPTI ON>
</ SELECT> <BR> entry field
e-mai |l <l NPUT size="30" type="text" nanme="enail"><BR>
<BR>
<| NPUT type="radi 0" name="sex" val ue="M checked>Mal e radio
<| NPUT type="radi 0" nanme="sex" val ue="F">Fenal e<BR><BR> | buttons

<| NPUT type="checkbox" name="mai|" checked>e-mail| ne<BR><BR>_
check box

<I NPUT type="submit" val ue="Regi st er" > | _SUBMIT button
<| NPUT type="reset" value="Reset"> | RESET button
</ FORW>

http:/lwww.w3.0rg/TR/REC-html40/

IBM @server. For the next generation of e-business.



Example of a FORM
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A A Simple Input Form ... 5§
| Eile Edit ¥Yiew Favorites Tools ”’i-

£ .5 . Q @ 47

fiﬂr’i- Forward Stup Refresh

l— . |
| Address [EEwersphersisi=] @ Go ||Links i
i : Ak |

Nare | [ entry field '
boe !
Country |Canada  ~] | selectable list '

e—maﬂ'

__ & Male © Female | radio buttons '
| - [ i e | check box '
&

SUBMIT .
‘ Fegister | Fesat | | RESET button '

b - —— _ El
Sj IZ| |_§j My Computer g

N

S.prz
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Java Calling RPG

iISeries AD, IBM Toronto

Say we have the following RPG code.. ..

FCUSTOML3 | F E K DI SK
DCUSTI NFO DS

D Nunber 1 TA
| D Nane o 47A

* ENTRY PLI ST >
PARM CUSTI NEO

C Nunmber T SETLL CUSTOW1

C Nunber READE  CUSTOW1 9091
C EVAL Name = CUSTNA

C MOVE * ON *| NLR

L kkkkhkkAhkhkhkAhkhkAkk kK End Of data khkkkrkkhkhkkhkkhkhkkhkirkhkkhkirkhkkhkirkhkk%k

F.a X . .
2 Pass in Customer ID and receive back customer name.

.

21
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Create XML required tags
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<pcm version="1.0">

<Il-- Create a Data Structure -->
<struct nane= >
<dat a nane= type= | engt h=
usage="Ii nput out put"” init="0014400"> </ data>
<dat a nanme= type= | engt h=
usage= init= > </ dat a>
</struct>

<program nane=
pat h= >
<dat a name= t ype=
usage= struct= > </ dat a>
</ progr ane

</ pcm >

5.prz 22
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Call RPG from Java Servlet

public static void main(String[] argv)

U asaoo as400Syst em = new As400(): (e SIS EC ST [elVE

PrograntCal | Docunment pcml = nul | ;
String nmsgld, nsgText;
bj ect value = nul |;

Class: GetCust

try {
Systemout. println(

"Creating PrograntCal | Docunent for GetCust pgm");
pcm = new PrograntCal | Docunment (as400System " GETCUST");
bool ean ok = pcnl . call Progran("getcust");
Systemout.println(" rc is--->" + rc);

i1 f (!ok)
{ /* Retrieve list of AS/ 400 nessages & display them?*/ }
el se
{
val ue = pcnl . getVal ue("get cust. got back. Nane");
Systemout.println("Custoner nane: " + val ue);
}

} catch (Pcm Exception exc) {
Systemout.printIn("*** Call to getcust failed ***");
System exit(0);
}
System exit(0);
poTopiferz end  nai N et hod 23




Mixing Java and RPG
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Results . ..

Command Pr onpt = 0]X]

f:\toolbox\examples>
f:\toolbox\examples>

=4 Signon to AS /400

f:\toolbox\examples>

Swstem: TORASBAD
Lser IO FARR
Password: LET

[¥ Default User I

TF" Save password

] 8 ] Cancel1

S.prz 24
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Terms: Web Application
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> \Web App folder structure:

JZ2EE
Senviet

SPEG 2.2
e )

+\Wb application folder (root folder)
+sour ce
— all non-deployed files (java)
+WebAppl I cati on

-NMANI FEST. M- Meaps cependentjarilesiniomerVWelapps

aetistiom o I

+{ hene

= .CSS style sheets 3
+\\EB- | NF Webapplicatenicep oymeEnidesChpLoN:

-web. xmni > [0eNIes SENVIEts, SECUNty, ERVAVArS, mime

' LYPES; Key Pages; extennaliyelerences and
+cl asses SEssI0N comiguratoninio
- Java classes of this app (usually generated)
+| 1D

- Qupporting classes and jar files

1DIYL (&/sCIVeL, 1'0r LIE HEXL g@IlBI'HIIUIl 01 €=DUSIIICSS.

26



Terms: Web Application
» Example Web Application

+account s
+S0ur ce
+WebAppl i cati on

-1 ndex. ht nm
+r ecel vabl e

—page 1. htm WMy demain-com/accoUnS/ECEIVABIE/Pa0 el nimI
+payabl e

-pagel. ht m [ e e T e Jele i)
+VETA- | NF

-MANI FEST. M-
+t hene

-COr porate. css
+\\EB- | NF

-web. xmi

+c| asses

+|1 b

- & = = o 'D'

WMy EemaICon/accounts

S.prz 27




Terms: WAR Files

> \Web Archive Files (WAR)

e Onefile containing
» \Whole folder structure of Web application
» Including web.xml file
» Optionally including source

e Used to

» Install and configure Web application in an application
server

+\Wb application folder (root folder)
+sour ce
= all non-deployed files (java)
+webAppl i cati on
—all Web files (html, jsp, gif, ...)
= VETA- | NF

-MANI FEST. MF
=t hene *
= .CSS style sheets -
+\WEB- | NF
-web. xm
+cl asses
— Java classes of this app (usually Myweb P rOJeCt.War I
. generated)
-

= Supporting classes and jar files

28
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Terms: EAR Files
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> Enterprise Archive Files (EAR)

e Onefile containing:

» Zero or more Web Archive (war) files
» Zero or more EJB jar files
» A J2EE deployment descriptor

e Used to install and configure:

» All pieces of a J2EE Enterprise Application
v Web application plus EBJs plus EJB clients
» All Web applications for a Web site (say)

|-Wébappllct n folder (root folder)
Vbbapplictmfld r (root folder)

rrrrrr

¢¢¢¢¢¢¢
=all non-deployed files (java)
+WebAppl i cation

EJ
—all Web files (html, jsp, gif, ...) =
=l A\
-v-WEE‘rII\IZ-CSStermee‘tS xd)
- B /' =
MyEntAppeear I

IBM @server. For the next generation of e-business. =

=Java classes of this app (usually generated)

+lib

= Supporting classes and jar files




Web Tools

iISeries AD, IBM Toronto

» \WDSc Web Tools At A Glance:
e \Web projects
e \Web Editors

» For JSP and HTML files
» For Cascading Style Sheets
» For logos, images, and animation

e Link viewing and management
e | mport/Export

» Numerous formats

e Wizards

» for servlets, Web pages from DB or JavaBean

e WebSphere 4.0 Built-in Test Environment
e \WebSphere L ocal/Remote Server support
e |Series special support

30
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Web Projects

> \Web Projects
e Special type of project

» \With its own "new" wizard
» With its own perspective
» \With Iits own tools

e Created with J2EE folder layout
e Created with smple web.xml file

» Automatically updated as resources are created
» Has specialized web.xml editor

» Flle->New->0ther...
e ->\Web->Web Project

31
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Create a Web Project

Define the Web Project
Create a'web project and add it to a new or exizting E nterprize Application project. -Ij@

Alllematicaliyiasseeciale e
Project name: IM_','WEhF'rDiEE:t nlicdl EAR filefor ez
A n n

W Usze default location AULOECIT G 9[911 Gl @
Location: IE:HWDSEHWSSD'\wnrkspacehMyWEhF'rDiect Browse...
Enterprize Application project name: |(MEERHEYS Create a Web Project

: Module Dependencies
Context rook: IM-"'WEt'PmlE':t Select dependent JAR s for the module within the Enterprize Application project. 4@

Froject name: IM_I.JWEI::F"rDiect

< Back Mest » | |:

Enterprize Application project name: IDEfaultE.-'i'-.FI

dyailable dependent JAR s

Optionally J&R Module | Project |

lcenuiy;
runtime

a Cleales aCSS
stylerferwhole

\WWelapp

M anifest Clazs-Path: dependent
JerWaIEilEs =

- .
¢ Back |ﬂe:-:t}‘]

IBM @server. For the next generation of e-business.
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Web Projects

Create a Web Project

Dehine Java Build Settings
Specify the zource and output folders, az well az the Java clazzpath in the ]3

Appropriate order.

£ Source | | F"n:uie::tsl 13 Librariesl Tl Elru:lerl

" se the praject as source falder

% [lse source folders contained i the pr-:u
unle=ime

2 MywiebProject/source Create Mew Falder...

GEPEREntar Bemmve

fllels

Build output folder:

AMuwiebProjectmebdpplication WEB-IMF fclaszes

Cancel

e
== webdpplication
== theme
8] Mastercss
== WEB-INF

Er clazzes

- [#] ibm-weeb-bid, xmi
- [H] ibm-web-gst smi
- web_

----- .classpath

prz [ e webzettings

ss=roraie next generatio

iISeries AD, IBM Toronto:

SOUrce

> o nen:depleyediiles
WeAPplIcalen

> for depleyediiles

> [sps andihitmifilesigehere

I UEME
> (01 SlyIe'Sheels
AVEBHINE
> [UEIME dEPENGENCIES
> |ariilesioeiere




WDSc: Web Tools

iISeries AD, IBM Toronto

» WDSc Web Tools At A Glance:

» \Web projects
v Created with J2EE-defined folder structure for Web Applications
v Superset of Java projects (so contain all Java Tool support too)
» Automatic creation/maintainence of web.xml file
» Editor support

v JSP and HTML files

v Support for creating, validating, editing and debugging
v Including WYSIWYG PageDesigner

v Custom JSP tags (taglib) support

v based on the Sun Microsystems JSP 1.1 Specification

v Images and animation
v Cascading Syle Sheets (CSS)
» Import/Export from/to a variety of sources
v HTTP/FTP/WAR
» Link viewing and management
v Converting links, flagging broken links, and fixing up links as linked
resources are moved or renamed
» \Wizard for servlets, Web pages from DB or JavaBean

IBM @server. For the next generation of e-business.
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Web tooling Components

@ Pagey = -

Dew;er 2 | IE"? :
For JSPs & WQ e

HIML

/iSerj;@ v 2
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Integration




WDSc: Web Tools

»\Web projects
e File->New->Other->Web->Web Project

iISeries AD, IBM Toronto

Create a WEh PI"DiEEt Create a Web Pruject eJettlngs
Define the Web Project Module Dependencies . EEEFJE.LTE i o output fnklers. 23 . ' . . E@
Create a'web project and add it | Select dependent JAR = for the module within the Enterpri — ]Q ——— |dent|fy bu|.|d_t|.me
C dependent jar files
ErI:IiE.'Ct name: |M_'.-'WE|:IPTDiECt F'[DiECt FIAme: |M}IWEhPrDiEEt (2 Myw/ebProject/source w
Enterprize Application praject name: |DefauItEﬁ‘«H
[v Usze default lacation : ;
| . it |dentlfy runtlme Build output folder;
Optlona”y Creates: dependent Jarlwar | F'fEliE[ |a’MyWebF'roiect.-’webApplicationMEE-INFa’classes
Automatically  feisf a CSS style for files [CEk ] | ] _core
associates with a =1 whole Web app > SOUICe
supplied EAR file for Cyv—— v x / » for non-deployed files
easy auto-Cfg of A - »webApplication
Application Server [:_:;. suce »for deployed files
> E_”gt‘;ﬂ'f“m > jsps and .html files go
S Master.cas I : here
2 VB Qo w50 » . theme
B = I » for style sheets
K| ibm-web-bnd.xmi — » /\WEB-INF
K] ibm-web-ext, smi N ) ,
& web.sml » run-time dependencies
=] .classpath »jar files go here i
36
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WebTooling Perspective!

- ¥ Web - Development Studio Client
File Edit Perspective Froject Toolbar Insert JSF Format Table Frame Page Tool: “Window  Help

S HR O [ X% [ 0- 9 B0 F S SB[ 7 e
= 8] 3= = == | & T - B = L 28 (& | @ | 2= slw] S S
B 7 U A A
i M awigatar - il ™
'_’E buFirztlSP.jzp - MyFirstl 5P zp BODY - Standard -
-:} —|-{= =ource ﬂ

]

3 Pt Customey Eila

—-{= webdpplication

Fl-= WEB-INF
|#] blue_pEb. gif N 492000 = | _____________________ E
] emorjzp Enter Customer Mumber: o ;
|#] logoZ. gif E.J :
] M_I..IFlrEtInteran: A E
| MuFirstISP A :
4 » ! i
| Yl b :
I e G aller_l,l = ; ok | E
] | Image ] N,
: @ Wiallpaper
I eW Bl wiebart
il Sound
82| Style Sheet
= Sorpt
Dezign | Source | Preview
+| Tasks [B items] “ ;L:.; =
I r | | | Mea<srrintinm | |n ar =
4| 3|
G allery | Qutline T askz | Propertiez | Linkz | Thumbnail | Steles | Colors I ; I I r e n t
S.prz | uFirstafebProject/webdpplication/tpFirzt 5P j=p 37
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An Interaction . ..

iISeries AD, IBM Toronto

An Interaction

IBM @server. For the next generation of e-business.



Create a Web project

[ Sl pr

&B web - websphere Development Studio Client Advanced Edition -10] x|
File Edit Mawigake Search Projeck Profile Run Window  Help
T e T e G| T | T 7
|- E% [|[%-|l@||4- ][5 |0 ||® || <)%~
T || 95 126E Navigator w X i Bi wi X |
E=r |
= I \Development Studi...ries, Version 5.0
o || -9 DefaultEAR s =
,ﬁ s the kools in WebSphers =
(@ Go To P —snced Edition for iSeries, To get started, read the section:
— =% Other, ., ks.
EOpEY.
- . | | -_I R = LN} = ;- |
Paste il 2
Delete, Mew Project -
Wiz Select i
REmarme:., L
Create a new web project ﬁ
Impart, ..
Expoart...
Refrash . EJB_ E}E:Template Application
B i5eries @ weh Project
JZEE
: - : . @ ?DE - Java
I JZEE Mavigator |SErver Confi... Th Plug-in Development
{I:.I:{ Gallery ¥ cargyl Sfarver
B on- | e Simple
8| Image :
[ *’I’ Wel:!art _ S Th WehFaring
'ﬂ.l Multmedia Yoo | [#-Examples
82 Style Sheat ta
ik
Jar %
i
Int
I
B Comsol
i
[2-2-03
[2-2-03
[2-2-03
[2-2-03
<
zallery iLibrar\,f [ Outline | 'I Tasks | Links < Bach: I Mext = I Einish | Cancel I

iISeries AD, IBM Toronto

Next
page

5.prz
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Create a Web Projec

rrrate a Weh Proiert

iSeries AD, IBM Toronto

Project name: 1 MyFirstwabapplication|

¥ Usa default Create a Web Project

Py e e e ] \Daclrments and SAFRasEart iy Dacume J2EE Settings Page ;
Set the Enterprise Application project settings, conkext rook, and JZEE lewel. "}
% 12EE ‘Web Project € Static \Web Pfoject

Description:

Enterprise application project: © Mew (% f

In a J2EE Web Project wou will be able to create conkent serve o )
HTTP server (HTML, Javasgript, images, text..) as well as cont Existing project name: J DefaultEAR. Browse. .,
by & JZEE Application Seryer (Servlets, 15Fs, EJBs..)

Teck Features Descripkion:

[ add Struts support 2| | 3elect this featur - conpo ponr: | MyFirstwebpplication
ke a default .cusigrire file Struts sdded to ; .

Create a defaulk 255 file

O inchude Tag Libraries for accessing 15° ok JZEE Level: 11.3 it

O include Tag Libraries for database access Cesinten
qlnclude Taq Libraries for internationalizat T i i
1

L JZEE Lewvel 1,3 includes a Servlet Specification level of 2.3 and a J5P Specification lewvel of _\“_]
1.2, Applications developed for this 1ZEE level bypically target a WS version 5.0 server,

N 2|

< Back Mext = ] |:

Next
page

= Back ‘ Mext = ] Finish | Cancel I
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Create a Web Project

S S— iSeries AD, IBM Toronto

Module Dependencies
Select dependent JARs for the module within the Enterprise Application project. ]3

Project name: ] MuwFirstWebapplication

Enterprise application projsct name: | Def aulkESR, Create a Web Project

I Struts Settings

el s g lisaladl s Select the initial settings For Struts
JAR Module 1 Project

[T owverride default setkings

Manifest iZlass-Path:

. DoneD

] Finish | Cancel 1
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Server Information

gk web - WebSphere Development Studio Client Advanced Editio
File Edit Mawigate Search Project Profile Run Window  Help

;dx'— [E] wielcome Xl

Development St...s, Version 5.0

e DefaultEAR -
JFirstWebapplication This page will help vwou skart ko use the tools in WebSphere —
¢4y weh Deployment Developrent Skudio Client Advanced Edition For iSeries. Ta get started, read t
i below and click on the related links,

-z Java Source

@ Web Content
=l Libraries

iISeries AD, IBM Toronto
=lafx

¥ Getting Started
To knowe what to do Firsk, consulk the Product Overviews, You should also
lnak, at the new infarmation map in the online help
to decide how wou can most effectively skart using the advanced product.
% & Perspectives
‘ou can learn all about perspectives in the online help, but it is impartant Fo
performance reasons to underskand how ko swiktch bebween perspectives v

L S w
. opening a new one, Hink: Use the icons along the left-hand Frame.
I t u n I I I I l il l £ E’:’ Remote System Explorer

JZEE Mavi... ‘Server Ca... To navigate through wour iSeries objects, use the power of the Remote Sy
] ] The First thing vou need bo da is create a connection, From there, wou 7
CO n fl g u ratl O n I {g} Gallery »® can use many of the navigation Features to find and work with objects
" - on waour iSeries host, as wou might have done with PDM,
-5 Image

) S = The next steps
g_“ Midtmede ou can use WebSphere Developrent Studio Client Advanced Edition Far i€
+-82] Style Sheet ta kake your RPG and COBOL applications to the Web, You can update the

interface of your application From DDS display files ko JavaServer Pages ar

Javascript kechnology using the IBM MWebFacing Toal, You can apply

wour owin cuskom 'Web inberface with the Program Call wizard or the Web
» I

Trbkmw=~kime tnimmed ~md Fham e Fls LAk Fmmls Fae iCAvime l—l— =vk ku o mem =k

4]
B Consolz [WebSphers v5.0 Test Environment (WebSphere v5.00] B 5 x
[2-2/03 12:08:10:154 EST] 5968cff7 SystemOut Al

[2-2-03 12:08:10:164 EST] S968cif? Systemlut
[2#2-03 12:08:10:164 EST] 5968cff? Systemlut

o oo O
L

e

FZI/E/EIE 12:08:10:164 FST'I 5968cff? Swstemlut
4

=

T
Gallery | Library | Cutline o Tasks Links | Thumbnail | Styvles | Colors | Servers |C0nsu:ule |

MyFirstYebapolication

& IBM @server. For the next generation of e-business.
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1Series Web Tools

= ORERIEE T T T IR

> |Ser|es Web Host Informatlon Wiz

e |nformation T
iSeries Web Tools Run-time Configur
uw at r u ntl me Specify the run-time configuration for program call of iSeries Web development tools :&:
by a.I I ger]er atm iSeries host name | ToRAS3RM
- User ID
Web servietsin o
" Tip bessireitor

i ! Runtime lbrary st I[0; B SUre o
thisWeb Proj ect ok preg,s Enter after
» Name of host 5
containing *PGM NEme!!
or ILE Procedure g T
> U ser |D and I"u::;oir:;caum cccccc tar
password for \
signing on WiEtiSUENT  Next
»Library list to set cUiligeii?] page
for *PGM/Proc job

Finish I Cancel |
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What i1s JCA Connectors? -

iISeries AD, IBM Toronto

® Resour ce Connector
e SpecifictoiSeries
e Shipped by WDSc

for deployment
e Think of it asa

driver
/

Application.RAR

(Run Time)

|Connector"A" |
Interaction "A" \
Connector"C"
No need to change — - nAn
0gm if you want to |C:,onnectl(zr B"| In’[el‘aCtIOI’l C
change userid and Interaction "B \

password!

45
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AGENDA

iISeries AD, IBM Toronto
® What is in WDSc 5.0?
® e-business Primer

» AD Model, traditional and web

® Web Application Primer

» JSPs, Servlets, forms, etc

® Mixing Java and RPG
® What is Web Tool for iSeries
® Introducing WDSc for iSeries

» RPG Example
» iSeries Visual
» \Web Interaction
» Publishing

® Conclusion

ags (VTCs)
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Your first JSP. ..

- ¥ Web - Development Studio Client

FiI Edt Perzpective Proect ‘Window Help
F-IHEES | 2% |E- 0| H e dmeSd B¢

Fa: Mavigator - x

#-laF DefaultEAR

| £ @t |

Eﬁ b yFirst
ST - o
- & [ Fta
= GoTa b &% ‘wWeb Project
...... = ¢
5 DpenPespestie >\ Foige
H-1ad Eemc Copy &N HTML File
...... ﬁ emc MI:I"."E B =l =
:I 3 ._I._lF F|||:5
Rename e -
—E e ﬂ C55 File
y &= Image File

l'-ﬂi Image Refresh From Local

_____ E wallp é Servlet
-5l weh: ey Hur i Server 2 Wb Servics
- ‘||| otu g Team k "“}H}"“} :."f:;r} =

Sé'l Shyle Compare %With » Ei‘ Other. .. I Resource I ln F
----- f) Script Replace 'With k
Froperties
1| | il
Gallery | Outline Tazks | Properties | Links | Thumbnail| Styles | Caolars

FO3SP12WebTools.

ﬁyFirst;"anurce




FO3SP12WebTools.prz

Table Frame Page Toolz “Window Help

File Edit Perspectve Project Toolbar Inset JSP Fomat
HrIBEE | ES |G- 9 hHh eSS B ¥ BE S|
26 | W iz |gE--— BEL| Bl Ambc|=E= = = |
S| B 7 u|a ag
TS Mavigator < 0 0w X
FORM - | Standard =

#-1a# DefaulE4&R

i

% =-Tal MyFirst
’E -2 source
2Ty H-{Z= webdpplication
A = WEB-INF
e ] blue_pEb. gif

=

----- logol.gif

----- classpath

----- = | Custornerlnfo.jsp
----- v CuztomerngFR ezults

----- kyFirzt. pcml

----- =] setdebug.jsp
wdt400br. =

a | | Cuztomerlnfo.jzp - Custormer [aguing *

1Se

Eallery] Outline

r i e S u Snﬁmibm.wel:ut-:u:uls.a$4DD.SFHandler- Eroken Link.
|

Tjt?t?t;

| Ly T CtemFmrmarm

&l Gallery =

Irnage

= BB wallpaper

-5 Webart

gl Sound

.= = - e .l

82 Style Sheet asks [3 items] g X

B 5 Script |:I | I D escription I Resource I In Faolg
Azemvlet/com ibrmowebtools. azd00. GenercDebu. . §  zetdebug jzp
JavaCompile The method get' alue(java lang. St etdebug.jzp

=b. =l

bﬁ@m Colors | Thumbnail| Properties | Links | Styg:&pi%ép

kyFirztAwebd pplication/Cuztomerl nfo.jzp
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% web - Development

U J:JEJd_aIEIﬂI

(= (T £ ) D esign-time Control |
AN [ A5/400 Checkbox DTC
Link Ineertion Wizard... T 454400 Combobox DTC
Image: File 1 A5 /400 Entryfield DTC
Eackground Image File ’ AASA00 Label DTC
Phatagraph wf| 5400 Listbox DTC 2s
B ackaground Music c A5 A400 MLE DTC
% Rollover Image... ] A5 /400 Pushbutton DTC
e | i AS 2400 Radiobutton DTC
ag L0ge.. B 45 /400 Subfile DTC
[0 Phata Frame... 7T AS/400 Table DTC
Paragraph fiden
List
Table. |
— Harizontal Aule ik Cancel | Help |
Fornyénd Input Fields \ i dais
Dynamic Elements DB Reference ... |
gt [Dezign-time Contral... ~ Formatting
Script... Length T Mone
I:I_ F r-. ....... STCTECLRCO e
4 Layout Frame... - * £t code
_ Data tppe 1 j
Line Break. .. Ctrl+E nter
Special Characters. . NUMERIC j Parameter | HONE j
File... ™ Edit word
F.eyword. . I
HTHML Tag...
|r_§|33' Date and Time...
5| QK Cancel | Apply Help
Others P

File Edit Perspective Project  Toolbar
IR
2 6|0 @ |71
iz} o= Outline x || %
Ty [ 5 DOCTYPEHTML || MyFir
]F -] HTML
o =< HEAD
EH . I METH,
- ] L. TITLE )
=-(%] BODY
..... {I» SCRIPT
-y IMG Ent
..... {T} EHH :‘J
=] FORM N
'hJ
2] Gallery X
[]:E'] Image
..... B Wallpaper
Bl wWebart
----- il Sound Desic
82| Style Sheet =
----- f) Script 1
i
d
Mavigatar | Outline Task:
FOSSPlZMﬁﬁ%‘?‘!ﬁ‘gﬁbru:niect.-’weI:u.-'-‘-.pplin:aticnn.n"Mj.aFu T




Customer Detalil Screen

File Edt Pergzpective Project Toolbar Inzett JSF Format Table Frame Page Toolz “Window  Help

B HEE | ES |G- 9 M SSRGS B S | @ & |
L i i = = = = = =l =
| & | ==
b )
iz %g_'; M avigataor - X = x
% ﬁ DefaultEAR M wFirstinter NonF esults. j=p - Besult Fam | oD - Standard ~
Elﬁ MyFirstebProject —
| Frﬂ Fl{== source —
Bl 0 [J] MyFirstinteractionS ervlet | Rﬂﬁult Fﬂml
— | i i e |I] ProgramA ecord_getdata.
[_:I'EJ" WE!IJ.":".IZIIZI|ICEI|:II:IH |-'-'-'-'-'-'-'-'-'-'-'-'-'-'||- __________________________________ C i =
-z WEB-IMF h CUEHL0: “Labeld400 ;
----- 5] blue_pEb.qif i
..... 1..._= E”D[lSp E: msg EE Lﬂhﬂl-q["] : :
..... IDgDEg“: EI—_—'—_ - - -2 :':__________________________________-E :
----- % kuFirstinteractionB esultz. || :E CLETHO: ::LE'I:"E:I'!"'—"'_I i E
----- e | MyFirstlSP jep E."::::::::::_""::E"""""'"""""""""""", 0
----- M pFirstebProject. poml E:_F:_I:I_E:T_I\'_I':&f'__ ::l___ﬂ_l.':f:!f‘_lll?""_": !
----- =] setdebug.jzp T 4 E i
% wdt4 00 js f REPIO: Label100 E :
' iS5 SSS5 555555 S e :
..... _classpath :: CONTAC ::Lﬂhﬂldﬂ ! :
----- zerverPreference oo :
..... Awebzettings " CPHOME: iLabeld00 E E
----- g MyFirstinteraction. wit o TP :
----- kyFirstwdebProject. mpcml " CFAT nLabel400 ; E =]
#-1z% FemateSystemzConnections DI. _ ]5 F"“ , '
----- 1= FemoteSystemsT empFiles EIgN [20Urce | TTeview
[-1as Servers T asks [B items] Sy ::: ®
I PI | I Mea<crinbinmg I Pacmirma I I Faldar =
4 | |
4| | LI Tasks | Colors | Properties | Styles | Thumbnail | Links
FO3SP12WebTools-prz- - — - - -
kMuFirstiw ebProject/webdpplicationMuFirzt nteractionB esultz. jzp




RPG IV Program

NOTE Parameters to be

FCUSTOML3 | F

DCust noi | i ke( CUSTNO)

D*

D CSTRUC ext name( cust onl 3: cust onD1)
d field2

D return

cust noi

cstruc
ref Len
r et ur n=*bl ank
cust noi ' custom 3
' *1 n50
return=' CUSO001 ' + CUSTNO

return='0"

OOOOOOOOOOOQ

FO3SP12WebTools.prz



A* Logi cal
A
A

A* Physi c

A
A
A
A
A
A
A
A
A
A
A
A
A
A

K

FO3SP12WebTools.prz

Files Used

file description
R CUSTOW1
K CUSTNO

al

CUSTNO
CUSTNA
REPNO
CONTAC
CPHONE
CFAX
CADDR
CaTY
CCOUNT
I P
CZI PLO

CUSTNO

7
40

5
30
17
17
40
30
20
10

1

PFI LE( CUSTOVER)

file description - CUSTOMER FI LE
R CUSTOMD1

COLHDE ' Cust oner nunber')
COLHDE ' Conpany nane')
COLHDE ' Rep identifier')
COLHDE ' Nane')

COLHDH ' Tel ephone')
COLHDH ' Fax')

COLHDH ' Addr ess')
COLHDE ' Gity')

COLHDE ' Country')
COLHDE ' Post al Code')
COLHDE ' PC | ocation')
VALUES('1'" '2' '3")
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No More DTCs ! ' |

- ¥ Web - Development Studio Client

File Edit Perspeckive FProject Tnulgarllnsert J5P Formak Table Fra -
__» e — T =m— . Design-time Control

AS/40u <atryfield DTC Properties

onto

_______________________ [#§45 /400 Checkbox DTC
........................ i ' B 45400 Combobox DTC
1 45400 Entryfield DTC
A 45/400 Label DTC
=l 457400 Listhox DTC
£ 45400 MLE DTC
o] 45 /400 Pushbutton

Field name

* Momal ™ Pazzh ™ Hidden

Visible width [20 At [ief ~]

[~ Read only [T Capslock

" Figld lppe

|| [ Field data
DB Reference ... | _
- Fommatting = E:awDSCwSSD AN com.ibm. etools.iserie.. \CheckB ox400.0cx
= one
Length_ r‘ k. Cancel Help
o € Edit code
[rata tope L 4 ‘
CHARACTER v ParametgffTi00E =] —— i
i,'" E dugcrd r b4
g [FEnker J
a wadt 00T
Crirectianality NONE j ﬂ
| L . CustamerB alance =
latcelnput.j=p
" -
Ok, Cancel Aol | Help |
P12W 9, OOIS. LK h

p—— : " rerwpemeereFs | 1 rUmMDNE | Styles | Colors
= )




VTCs ... No more DTCs

e VTC: Visual
Control Tags

e Taglibrary
defined by:

e Extendable
e DTCs. Old
fashion

iISeries AD, IBM Toronto

-'#' Web - WebSphere Nevelopment Studio Client for iSeries

@.- Format Table Frame Page Toc

. I T Chrl+0)
j-. EIH' | -B Jé') anchar. ..
; Irnage File 2
_:I_'I. | E“ JEEE Mavig Background Image File k
J._“'I BE ‘73 et Background Music »
|l | B

%5 = H_ B Paragraph k
bl @ =o  bE ;
Eegill : E-E2 FH Tahble.. Chel+T
@ | E-R
= = ~— Haorizontal Rule

: - i |

: r+ = Faorm and Input Fields [

A o N e P

| JEEE Nawgatl:ur —

| }_:} zallery

= 5" Image

¢ [ Ban
(27 Bulle
.03 Bukt
(03 Icor
- O Tas | oy
=27 Line
~-[C7 Pho

LT Tikle

Line Break. .. iZkr+Enter
special Characters, ..
Mon-breaking Space
File...

keyword, ..

Ckrl+-5hift+Space

Date and Time, ..
| ]
Jthers k

S.prz
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VTCs ... No more DTCs

iISeries AD, IBM Toronto

Same selection. .. Better

look!
X

[JButton
EImage Buktaon
] Combo Box
&[] selection Box
| Check Box
E Text Area

(¢ Radio Butkon Group
=

¥ Image
%Hyperlink
Table

Ok | Cancel I
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AGENDA

iISeries AD, IBM Toronto
® What is in WDSc 5.0?
® e-business Primer

» AD Model, traditional and web

® Web Application Primer

» JSPs, Servlets, forms, etc

® Mixing Java and RPG
® What is Web Tool for iSeries
® Introducing WDSc for iSeries

» RPG Example
» iSeries Visual Control Tags (VTCs)
» Web Interaction
» Publishing

® Conclusion
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Web Interaction Wizard

iISeries AD, IBM Toronto

» Two modes to interaction wizard:

1. Generate input/output Web pages
» Given the parameter description of the API to
call

2. Generate mappings
» Given the input/output pages
» Given the parameter description of the API to
call
» Given the mappings
v between input parms & input fields
v between ouput parms & output fields

57
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Interaction Wizard

Web Interaction Wizard

Specify a Name and Location for your Web Interaction

D efine the name and location for the communication bebween "Web pages and the chozen buziness proceszs. The lacation must be the webdpplication
directory inside a project.

Crestination falder |.'" FduFirstwebd pplication

‘web Interaction name |Eustnmer|nquir_|,|

Java package |

Browsze...

[ Use eror page |

[ Invalidate session after the interaction ocours

Just a namelll
Like a field name

FO3SP12WebTools.prz et >

Cancel




WDSc: 1Series Web Tools

iISeries AD, IBM Toronto

mand

> |Series W

|=@|¢.—

eb Interaction Wizard

KRN X sl A e

Web Interaction Wizard

Specify a Name and Location for your Web Interaction

W

“Web Interaction name |carFentT est]

car.rent.tezt]

Java package

[ Use enor page

[ Irvalidate seszion after the interactio

Crestination folder I.-" b wiafebProjectwebdpplication Browse... |

lipHpre:creaieadave:
pEcKanEIneuUNVEl
[I0JECH; UNCErSeuree
[GI0Er and SpEciiyil
here

1 OCCUrE

< Back | et =

Specify the Input and Output Pagesz for your Web Interaction

Y'ou can uge previouzly designed input and output pages for this Web
interaction ar you can have the wizard generate them.

Web Interaction Wizard I

W

{* Generate input JSP

Jze input pages:

Vioder i Generaie

pUEanc e

Add...
Bemove

Prewview

Welo) ofzlofes

% Generate output JSP

=2 output pages:

Add...
Bemayve

Prewview

< Back I Mest =

|IBM @server. L
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Or...Create your own!

- Web - Development Studio Client
File Edit

FPerzpective  Froject  Toolbar  Inzett J5P Format

Table Frame FPage Toolz

Window Help

=5 - | EJH B & | E % 6

O RS RRIHGH (R S BB

*— i— S
i= i= I

—— reoon 1
w [Create or modify & web interactinnﬁ | e

& M s | <= 5E | | E =l 1=

BIE|AW

'EgT;Navigatnr S e X
-l MyFirstw/ebProject | | MyFirst)SP.jsp - MyFirstl5
=-{= zource

----- [J] MyFirstinteractions ery
----- @ ProgramB ecord_getd:
= webdpplication

+-{= WEB-INF

----- 5] blus_pEb.gif

| & &g | B

FO3SP12WebTools.prz

..... =
=

..... e
=

----- [3
="

eIl j=p

logo?. gif
FypFirstlnteractionH es
FypFirztSP. jzp

MyFirztwebProject. pc

zetdebug.jzp

test.jzp
wdtd00br |z

----- .classpath

----- zerverPreference

----- websettings

----- 'ig b yFirstinteraction, wit

----- kyFirstwebProject. mpoml

[+ {a# FemateSystemsConnections

----- =% RemoteSystemsTempFiles

|- Te Servers

|

4

":1] yFirstl nteractionB esults. jzp |h=1] “test.|jzp

Fizp* |

FORM = | Standad =

D'ezign

Source | Preview

T asks [5 items] G o A x

LI | | . i — . = . LI,
dl | |
Tazks | Calors | Properties | Styles | Thumbnail | Links

kyFirztwebProject/webdpplication/test. jzp
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\A/v~

= - |5 E. |=@|@zv|u|@:|ﬁ§@<@m‘<§@ﬁaﬁ|@<|$’
S

- [DEsCHile progriamy/ precedure
\

Web Interaction Wizard

Specify the Input and Output Parameters for your i5eries Host Program %a»

The program to be irvoked by thiz interaction.

> 12 Press\Add Program’

& Use an iSeries ILE program " Use aJava bean £ Mo progran call

Program call definitions Add Proggapn... | Add Earameter...l &dd Structure... > 1b ENien program |nf0rmat|0n
: Al @J > 1c. Press Ok
=1 Edit Frogram
Program alias: |EarFient
Program ohject: |FEENTD'3.F| Browsze. . |
Librany: | CARDEMD
Frogram type: *PGM j @I
> FOT *SRVPGM, entel’ I Entry point:;

procedure name Return type: woid -

Thread zafe: Ifalse j

Saurce lacatiar: I j Wiew... |

¥ | tzsociate this program with the interaction

Irnport PCHL. Sunchronize All | M Ml

Finizh Cancel |

< Back Fext =
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IVOUITUVUO VVUOUNM TTHILUTI AUV LiIVI I

WWh-> e
MEAEIE X ool X I A

Web Interaction Wizard

DESCHile parlameters

Specify the Input and Output Parameters for pour i5enes Host Program

W

|1ze thiz page to defing the input and output parameters for your iSeries host program.

% lze an iSeries ILE program = Usze alava bean £ Mo program call

Program call definitions Add Progran... | Add Farameter... | Add Struchure. . I

E|E|'c CarRent ]
kg ool _~| | Edit Parameter
W carake .
5% carColo Parameter name:  |eartlass > 221 Briess AddiParameters
™ { retPlate Data type: Iu:harau:ter

> 21, ERterparameterinienmaion
@ > 26, PressiOk
e | > 20, REpEal o Eaciiari

> Eoranays ., o ! » 37 Pre-define strilctiresihetore

Structure name: g

Length: |'| 0

LdLedflelle

Uszage: [input | )
> [P readiby program ——— — [EIETENcing eI panms
> OLitput: Updateday S
program Specify databaze reference field Specifi.. I Synchranize |
- InpUt/OUtpUt: bOth Show databaze field definition Show... I Reference DB fle|dS'
Import PCML.. | Sunchionizell | @ 0K | Cancell
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web Interaction Wizard

Deszign the Input Form %.a,

|nput paranmeters: :I
[ ¥ carllass Move up | I t F
® catake n pu orm
[=1i® carColor MI
Al
B — catClass: |
Selectinput parameters to N .
PIOMpPHUSE o ININPUEPEGE carColor|
I Froperty | Walue - >
. jll;alltor , oot cass_ Immediatelysee
ata e character
2o etsg Impt ST_I,II:;E: Teut rESU|tS Of
[rput Choices: . .
deferale S 3 tailbring
| B parameterand
EEUER| | oo e ! pade alirblies
- : ol
EEHEHS] =
f.ﬁ;_.! Tiaileratinbutes of overallinput <Back [[TWESTY| Erish | Cancel |
b

el

-,

=Sal=]:) IéI@EWJJZ.%Iﬂ#i@‘?@*E‘ﬁ@@I@*I g
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%\.

=Sal=]:) IéI@EWJJZ.%Iﬂ#i@‘?@*E‘ﬁ@@I@*I g

wWeb Interaction Wizard

Deszign the Rezult Form %a,

Output parameters: ﬂ
i Hoveup | Result Form
SElECh DUIpUEParamEIErsiio Al retPlate:

Immediaiely see
[esulisof

gisplayieUIpUTPAGE Nore_|

| , Froperty | Walue | tallorlng
1zllo)f .

: 3 Data Type: character[10]
attrlbUtes 0 Marme in 5 ession: retPlate page attnbutes
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You are done! What's Next?

® What did you do so far?
» You used the designer to create the

Input page

» The output page was generated for you

» Created your Files on the i1Series

» Created your RPG Program

» Created an 'iISeries Web Interaction’
Interaction to link your program
parameters to the input page and
output page

® Next?
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WDSc: Run On Server

iISeries AD, IBM Toronto

» Run On Server
e Now thisisVERY COOL!

»\When ready to test your Web app
e Right click on initial html or jsp file

» or whole project, which implies the index.html file

e Select " Run on Project”
e \Wait for the magic...

> Your Web application will run!

e Opens Server perspective
» Publishes it to built-in copy of WAS
» Starts built-in copy of WAS
» Brings up a Web Browser
» Runs your application!!
v Tip: you can set breakpoints in your Java code!
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WDSc: WAS Test Env

iISeries AD, IBM Toronto

> \WebSphere Test Environment

e A full copy of WAS 4.0 Single Server
Edition iIsembedded in the IDE

» Integrated with Server Tools to enable instant and
dead-easy testing of Web projects within WDSc.
v Standalone all-in-one testing
v No dependency on WAS installation or availability
v No dependency on an external database
» Provides the ability to debug live server-side code
» Supports configuring multiple Web applications
» Supports multiple servers that can be configured and run
at the same time
» Provides access to the profiling feature that is available in
the workbench
» Provides the abllity to version Server Tools server
configurations
» Provides access to the WAS Administration Client
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AGENDA

iISeries AD, IBM Toronto

® \Web Interation - Struts based!
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eb Wizard Struts based ... [
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SUMMARY

iISeries AD, IBM Toronto

> 1Series Web Tools, at aglance
e Toolsoptimized for 1Series developer sl

» \Web Interaction wizard
v You define the parameters to a *PGM/*SRVPGM, wizard generates
Input JSP prompting for input parm, output JSP showing output
parms, and all the glue in-betwee
v Or you pre-create the input and/or output pages, and map the
Input/output fields on the pages to the input/output parameters in the
*PGM/*SRVPGM, and it generates the glue to bind them
» Host Information wizard
v Set runtime information such as library list and sign-on information, to
be used by glue generated by all Web Interaction wizards for this Web
project
» Design Time Controls (Web GUI Widgets)
v Web GUI Widgets that support DSPF-like attributes such as error
checking by datatype, and edit-code and edit-word
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SUMMARY

iISeries AD, IBM Toronto

> 1Series Web Tools, at aglance
e Toolsoptimized for 1Series developer sl

» \Web Interaction wizard
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Input JSP prompting for input parm, output JSP showing output
parms, and all the glue in-betwee
v Or you pre-create the input and/or output pages, and map the
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» Host Information wizard
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be used by glue generated by all Web Interaction wizards for this Web
project
» Design Time Controls (Web GUI Widgets)
v Web GUI Widgets that support DSPF-like attributes such as error
checking by datatype, and edit-code and edit-word
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Standards

iISeries AD, IBM Toronto

» Industry Standards
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Standards

iISeries AD, IBM Toronto

> Industry Standards Supported

e By WSSDa, WSAD and WD&c:

»EJB 1.1

» Serviet 2.2

»JSP 1.1

» JRE 1.3

» Web Services Definition Language (WSDL) 1.1
» Apache SOAP 2.1

» XML DTD 1.0 10/2000 Revision

» XML Namespaces 1/99 Version

» XML Schema 5/2001 Version

» HTML 4.01 (other levels should work)

» CSS2 (PageDesigner displays a subset)
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More Information?

iISeries AD, IBM Toronto

» Information Sources

e Wwww.lbm.com/softwar e¢/ad/wds400
» As of June 4th

e Www.eclipse.org
» Eclipse and information about eclipse

e Wwww.ignite400.org

» Introduction to eclipse article
e Wwww.ibm.com/softwar e/infol/webspher e/partner diseries|sp
» \WebSphere on iSeries home page for BPs

® eServer 1Series magazine, July issue
» 3 articles on WDSc

e Www.Ibm.com/webspher e/devel oper

» \WebSphere Developer Domain
» Many articles and tutorials on technology and tools, including
eclipse and WSWB and WebSphere Studio configurations
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Trademarks & Disclaimers

iISeries AD, IBM Toronto

8 IBM Corporation 1994-2002. All rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.
The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both:

AS/400 IBM(logo)
AS/400e iSeries

e (logo) business 0S/400
IBM

Lotus, Freelance Graphics, and Word Pro are registered trademarks of Lotus Development Corporation and/or IBM Corporation.
Domino is a trademark of Lotus Development Corporation and/or IBM Corporation.

C-bus is a trademark of Corollary, Inc. in the United States, other countries, or both.

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

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/0 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 in production models.
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