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: Learning Objectives

m See how SAP Web Application Server 6.40 fits into the big
picture of SAP NetWeaver ‘04 Enterprise Services Architecture

m Understand development strategies and application scenarios
including:
m New 6.40 features in ABAP and Java
m Java Development Tools and Infrastructure
m Connectivity options between ABAP and Java

m How to leverage the infrastructure services of the Enterprise
Portal in your development projects

m See “theory in action” with a live demo build of best practices
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Agenda

Application Platform

Overview

m Provide Business Data with ABAP
m Web Service with ABAP

m Java Development Infrastructure
]

|

Web Dynpro for Java

C Interactive Forms
Portal Integration
m Web Dynpro with Portal
m Application interaction
Summary
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The next evolution:
Enterprise Services Architecture (ESA)

Enterprise Services Architecture

Open, Web Services Environment

m ESAis a blueprint for services-
based and enterprise-scale Snap-on business processes
business solutions

SAP NetWeaver

People Integration
m Technical enabler for these
solutions, based on ESA . )
Information Integration

SAP Web Application Server

m Technical Web Service-based Process Integration

platform for all SAP NetWeaver -
components Enterprise Services

]
- -
Existing Systems
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SAP Web App Server provides a common foundation for
SAP NetWeaver

The Web Application Server is
the complete infrastructure to
develop, deploy and run:

m All SAP NetWeaver components
m mySAP Business Suite

m Customer-developed
applications

MySAP Business Suite

m 39-party Java 2—Enterprise
Edition-compliant applications

Integrates the proven ABAP and
the innovative internet-driven
Java technology in one application
server

Web Application Server
Java || ABAP
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. People Integration - SAP Enterprise Portal

Composite Application Framework

PEOPLE INTEGRATION

Multi channel access

Portal Collaboration

INFORMATION INTEGRATION

Bus. Intelligence  Knowledge Mgmt

Master Data Mgmt

PROCESS INTEGRATION

Business
Process Mgmt

Integration
Broker

APPLICATION PLATFORM
J2EE ABAP

DB and OS Abstraction

Wb 81942 8y17
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WebSphere

Portal Infrastructure

m Web-based, role-based,
secure access

m Integratin
structure

any kind of
information

m Sophisticated navigation
possibilities

m Wide platform support,
wide language support

m Built on open standards
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. Application Platform — SAP Web Application Server
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PEOPLE INTEGRATION
Multi channel access

Portal Collaboration

INFORMATION INTEGRATION
Bus. Intelligence Knowledge Mgmt

Master Data Mgmt

PROCESS INTEGRATION

Business
Process Mgmt

Integration
Broker

APPLICATION PLATFORM
J2EE ABAP

DB and OS Abstraction
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WebSphere

SAP Web Application
Server

m Supports open standards

m Web services capabilities
out of the box

m Scalability
m Security

m Common installation +
administration

m Software lifecycle
management
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NetWeaver Overview

pplication Platform
m Overview
m Provide Business Data with ABAP
m Web Service with ABAP
m Java Development Infrastructure
m Web Dynpro for Java
m Interactive Forms

ortal Integration
. m Web Dynpro with Portal
m Application interaction

Summary
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SAP Web 6.40

e
6.30
Java Development
6.20
6.10

Native Web Technology

R/3 Basis

Internet-enabling

Reliable Architecture

1992 1996 2000 2002 2003 2004
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: SAP Web Application Server is based on open standards

Fully certified
>
WSI feclipse
for standards-based HIERGIERABLTY )

communication

SAP NetWeaver Developer Studio is
based on the Open Source

framework éﬁ:ﬂﬂ:’;n COMMUNITY
PROCESS

BCIC D —

SAP participates in the

SAP is a founding member of the
Web Services Interoperability
Organization ( )

INICEFACT

SAPis a Business Registry
node operator

WY
' . ]
com
[ )
)
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SAP Web Application Server Unique Differentiators

, platform-independent, application server with
both Java and ABAP in one integrated and flexible architecture

Leverages more than in application server
development

security capabilities for both
ABAP and Java

for professional
Ul development

persistence
framework

Highly efficient development environment
for development

software lifecycle
management for ABAP as well as for Java

© SAP AG 2004, SAP TechEd / NW202 / 12 THE BEST-RUN BUSINESSES RUN SAP w




HP IT-Symposium 2006SAP TechEd ‘04

SAP Web AS ABAP Features and Highlights

Comprehensive Infrastructure
m Development and Lifecycle Infrastructure

Integrated ITS
m Ease your system infrastructure

Web Services
m Comprehensive Standard-based Infrastructure

Process forms (pdf - Powered by Adobe)
m Documents get printed, e-mailed, archived or faxed

Performance and Productivity
m Simple transformation for XML
m Shared objects

Outlook
m Web Dynpro for ABAP (next release)
m Interactive Forms
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: SAP Web Application Server

benefits
B Multi tier architecture
Highly scalable and reliable
B Platform independence

Browser / 3rd party apps /
Portal exchange infr.

Connectivity

connectivity Internet Communication Manager

m Different protocols (SOAP, HTTP,
SMTP, RFC, FTP)

. Presentation / Business
B Advanced caching

Web Dynpro Web Services

persistence Java/ ABAP

B Database independence
B Caching Persistence

development environment Database Abstraction

B Professional Ul Web Dynpro SAP Web Application Server
development

B Proven ABAP development tools
Shared facilities

B Comprehensive Standard-based AR Develo_per
Web Services infrastructure Workbench Studio

SAP GUI for HTML
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: SAP Java Connectivity

SAP Java Connector (JCo)

m Enables bidirectional
communication between
ABAP and Java

SAP Enterprise Connector

m Plugin to NWDS that
provides easy-to-use call
interface to Java
programmers

Supplies a higher level
Java APl on top of generic
SAP Java Connector (JCo)
API

Class and method names
correspond to RFM and
parameter names

m Strongly-typed interfaces
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Java ABAP
SAP JCo Function|[ ALE
Java API Module || IDoc
JNI Layer i
libRFC RFEC Layer
RFC
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Presentation Layer
m Classical Dynpro
m Integrated ITS support

m Business Server Pages
Web Ul based on HTML

m Web Dynpro for ABAP
(NetWeaver 2005)

Business Layer

® Module Pool contains
control and business logic

m Web Service support

m RFC and BAPI
providing business
functionality

|

© SAP AG 2004, SAP TechEd / NW202/ 16

SAP GUI for HTML and IACs

ABAP Application Development

Presentation Layer

Dynpro|| ITS ||BSP

Business Layer

Web
Service

Module
Pool

RFC /BAPI

| Open SQL |

Database Instance

S
ABAP Schema

Java Schema
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: Web Service Paradigm
Service Directory

Discovery (Universal
Description,
2 7/ Discoveryand 1
/ Integration) \

// WSDL
/ (Web Service
/ Description
Language)

3

Consumer
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Service UDDI Service
Publication

l)_ Service Execution l

Web Service Web Service
Provider
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: Web services based on Open Standards

Web Service Consumer ;
Registry

Client -
_Development Environment
i 1
SAP NotWeaver ™
SOAP -
Web Service Runtime
Web service Virtual Interface
ool
. . s M 3 2 g X
Web service Client 5% 3% 93¢
. . - < =
Application o Standard 5
& Interfaces
Business
SAP Web Application Server Application
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uDDI Web Service Provider

WS\ . WSDL

SOAP
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: Demo: Create a Web Service Based on ABAP

= (= - o)
Eunction Module  Eof  Goto  Utilees  Engranment  Systam  Help

L] 7| Sgings.. B e

e —— ] [ Cirl+EhineF5
- Dis
Function Builder: Dis worksl

B : | E :l_Elj | !E_Si_:_ Digplay Mardgation Window ClrisShifteF4 _!MD?I' Funi
Uipdate Mavigation Index

Furetinn modult I_HATER
Helpon
Aftributes Iniport Exp
———————————————— (Omeagpoint .
I | I | N! || BlnckBuflis ;
= mare Utiities ¥ goitscraen Editor I
FUHCIJUN 2_MATERLAL_DATA. g i
A i idaaaitabebawessaasasd WVORO-LISHA LIS Cri+BhifteF 3 Rurtimie Araysiv
“*itLocal Interface £
. TABLEE wersions v EDEFanem

| Upleadmawninan
data; wa_Haterial 11ke IHATERIAL.

SELECT * from ZMATERIAL | Gt Wieh Bervice ]..n Eraarn lhis Fumicliin Mol
into wa_Raterial From the Function Group

append wa_materisl to HATERIAL

ENDSELECT

Yyed Service Eod  Goto  System  Help
Al S@e DHE
Web Service Administration for SOAP Runtime
[#lled a )

ERDFIMEGT 0N

50 |attess Address
= | /B0 Agpiication fr RFC. Cormpliant A
= 7 material ws
[ w= material defaun_hostisanibeismieisane material ws
b Ol 22 ws
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: SAP Web AS Java Features and Highlights

Fully J2EE 1.3 compliant

Java Development Infrastructure
m Comprehensive development & lifecycle

Ty Java Dictionary & Open SQL for Java
m DB-independent persistence framework

Web Dynpro
m Professional Ul

Web Services
m Comprehensive Standard-based Infrastructure

Interactive Forms Solution — Powered by Adobe
m User-friendly design tool

Enterprise Portal
m Role based, secure and Web based
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: Component Model - Elements

.
m Built of SCs
. *
m Share SCs with other products
*
) ) ) . SC version
m Unit of delivery, installation and upgrade
m Defined by team leader L
*
m Unit of build and deployment DC version
m Defined by developers 1
. Lo *
m Stored as versioned files in the source
repository (DTR) DO version
m Ex.: table definition, Java source file
© SAP AG 2004, SAP TechEd / NW202/ 21 THE BEST-RUN BUSINESSES RUN SAP w

: Overview: Java Development Infrastructure

< Local Installation on Developer's PC > e Central Infrastructure ------------------ >

SAP NetWeaver Developer Studio —>

|
|
=

Component ()
& I Build Service §
e = (CBS) 8
E=— | = R_’un
g @ Deploy Time
:EI Design Time Qg e
. Repository =t Systems
::Aor:plonent ' (DTR) %
ode El o>
£ g
f=
Name Server ©
Local File Local J2EE " """""""""""""""
System Engine [
R System Landscape [N
Directory (SLD) )
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: SAP NetWeaver Developer Studio

m Extensible and open IDE based
on open source framework
Eclipse

m Graphical and easy-to-use tools
m Web Services Tools for

connectivity based on open SAP NetWeaver™

standards
m Web Dynpro Tools for model-

driven Ul design SAP g B

. . . . Web Web

m Design Time Repository Client J2EE Services = Dynpro
m Java Dictionary for centralized

data type and data structure —= =Prr Java

management Java Client Dictionary

m Integrated software
development kits for all

NetWeaver components =2 Eclipse Plugin Framework
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grr Integration Framework

Java Dictionary (JDIC) — a Light Weight Data (ABAP)
Dictionary

Create elementary types, structures, and database tables

m DB index m Foreign keys

m Table buffer B Same data types as ABAP
m Global namespace (Name Server) ® No Domain concept

m Data types ® No transport of content

®m Enables database independency B '@chtmnanes

m SQLJis based on JDIC =1-{3 Local Dictionary

m Included in Web Dynpro El 8 Data Types

m Open SQL features @D Simple Types

g Structures
EI-{Q Database Tables
------ [77] TMP_CLUSTOMER
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Open SQL for Java
Large-scale Persistency Framework

Database Relational Persistence (SQL) Object Relational Persistence
independency
m Open SQL

Development support Gpen SQL Engine
m Syntax check during ‘ ‘

implantation

Performance enhancements ‘ ‘
m Server side Table Buffer

m SQL Statement Cache ‘ ‘ _____ Native SOL
m SQL Trace ‘ ‘ /JDBC

! |

Vendor A JDBC Vendor B JDBC
|

Database A Database B
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: What is Web Dynpro?

Web Dynpro

m |s SAP‘'s development framework for
creating professional Uls for
business applications

m Includes sophisticated runtime services

® Minimizes manual coding because of its
model-driven approach

m Uses visual tools to design and re-use
Ul components

m Gives developers full control of the
generated code at all stages of the
development process
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Web Dynpro
Professional Browser-based User Interface
mySAP CRM st usee Lo WWelcome Sabine
Prodits  Accosts  Sees  Service
Opportunities V-
Saned Vimuss | A1 Fecons xlioa] | e 0| adbeeced  EAQ 20 0f 30 recorsty 0 e v
] et | Consta | Bama | Bubn | | Pt | Phah | Bt | R Pt || | S L T O [ [
Trantaction Descrption = i Dsscr Tt Ous | g Bees Vil G Espliyes Kesprsity
2001 | 00 08 300!
1007 2004
00 2000
4.0 2001
il "+ I e e
= [T T e | ut
L] s FroactCeegory  Proded v Oueetty  Sln Eprod. vl Ml ¥k Cav  Descrson e Cpegory [ Cat Higher Level te
.. 0 w_PROOOL 1 AL 0000 0 oo BUR Peoouct 01 =
M e OG0 e [ wacle] g | i | o | oo | O
L PRt T wm WM BN Pemdn | O
o PROD0 Ll Lo 766,00 Q00 EUR  Product 01 OFPT
m Trobtnlormmiben | Compatt  Corsions | Parioes =
Duise | s | [ > 1.
Product Categary Rem Cabegory
MAT_HAWA . ]
Cusntty Exp. Prod Vel
100 60000 00 oR
2 i, ok
[ =] o ae
E Sl | | Clew
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Web Dynpro

Professional Browser-based User Interface

Professional =

Saned Vimuss | A1 Fecons fd [ |
e e e e

Tool based design
Model-View-Controller architecture
Browser based, zero footprint

Froonct bams 1

Screen updates w/o page reloads

=

irg s | 1 1007 2008

=

o 08 20

tact | 11047 408 20m

Reuse of components

Separation of Ul design and business logic
Arbitrary backends (ABAP, Java, Web Service)
Device independent

Cordboms Parder

BE

B User personalization
W 508 accessibility compliance
B Internationalization support
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: Advantages for End Users

Consistent and user-friendly frontend
m Through Ul elements based on

Follows (especially screenreader and
keyboard support)

user experience due to the avoidance of full-page
reloads — it only changes what needs to changed on the screen.

Phdiad
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: Web Dynpro - Component Based Ul Design

Web Dynpro Component

m View
m Predefined Ul Elements
m Constitute the look & feel

m Build-In functions in Ul
Elements

m Controller

m Graphical Navigation flow
m Graphical Data flow — m
automatic data transport W /
~4
| MOde| =) Context
[ [E] BapiFlightGetDetallnput

m ABAP ) Detaloutput

Loy Airlineid
m Java " g Connectionid

i@y Flightdate

m Web Services

m Graphical modeling tools
m more design, less “
maintenance
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: Application Scenarios with Web Dynpro

Java Web Service ABAP
Backend Business Provider Business Backend Business
Server Data Data Server Data
Web Business X
EJB (ea) Service API (BAPI)
RMI SOAP 1 t
RFC
= Pynpro Java ABAP I ynpro
Sl ey Web Dynpro Web Dynpro | Web Dynpro j,
App Runtime Runtime (A
XML
SAP Web Dynpro Client Conversion
NetWeaver of existing
Developer Internet Browser dynpros
Studio
ABAP Workbench
© SAP AG 2004, SAP TechEd / NW202 / 31 JN SAP w

: Interactive Forms - Benefits

Interactive Forms based on Adobe software is fully integrated in
SAP Web AS

m Uses standard Adobe tools

m Adobe Designer is fully integrated in NetWeaver Developer Studio and
ABAP Workbench

m Adobe document services are available for ABAP and Java

® Reduced TCO at customer site
m Standard approach for forms: One template per business form
m Excellent usability and unique XML/PDF capabilities
m Predefined PDF forms

m Migration Services "‘

m Smart Forms

m SAPscript forms Adobe
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. Interactive Forms Solution - Scenarios

Online interactive forms
framework

checks

Offline interactive forms

m Offline interaction (no SAP system
access needed)

m Static value help, static checking,
simple arithmetic calculations

Process forms

m Documents get printed, e-mailed,
archived or faxed

© SAP AG 2004, SAP TechEd / NW202 / 33

m Context-sensitive value help, online

m Full integration into Java Web Dynpro

Adobe Reader
offline

m Self-contained PDF (XML data+layout)

& o

Print

THE BEST-RUN BUSINESSES RUN SAP

Browser with
Adobe Reader plug-in

%

@

Archive

SAP Web Abblication Ser"vér

E-mail

stbg

. ABAP and Java together

Presentation Layer

Java ABAP

Web
Dynpro

Ao ||

Datapase h‘istance -

P
ABAP Schema
S—
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recommended
~~— Connectivity between
ABAP and Java

NOT recommended
Connectivity between
ABAP and Java

- -

2N .-

Web Service
O consumer

D)— Web Service
provider

Any Web Service
consumer can use
any Web Service
provider

THE BEST-RUN BUSINESSES RUN SAP w
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—— e e

-
Pd i
7 | presentation Layer SNe
| Java ABAP \
\
‘\ Web Web !
Dynpro Dynpro !
/
i /7
Busi P
FM/ d
EJB BAPI
R ~ ~ — SOAP based Web
Open Open Service conjunction
SQL SQL
Database Instance ~~—— Dataretrieval based
> on ABAP
=
Java Schema
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Agenda

NetWeaver Overview

Application Platform
m Provide Business Data with ABAP
m Web Service with ABAP
m Java Development Infrastructure
m Web Dynpro for Java
m Interactive Forms

dPortaI Integration

m Web Dynpro with Portal

m Application interaction

Summary
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. SAP Enterprise Portal

Role based, ... Sales
Manager

...secure,...

...and Web based...

Qirele-Si
| rSingre-SignOn |

fo A ddkd sk

...access to any kind |
of applications,
information, and

services

*covered by KM
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: Portal Content Structure

- Arole defines a person’s responsibilities in the organization
- A workset is cluster of related tasks
- Defines a set of coherend iViews

- iViews are the smallest units of information

S [ ]—B
—wm— 9 —[] B8
Role Workset D_’

Page iViews
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User

: What is an iView?

It is the basic unit of portal content —a small application that
displays information

m View information can be in any format
(texts, figures, graphs, reports, tables, charts etc.)

m Views can be interactive, allowing you to perform business functions
m iViews can display information from any data source

[Ee—
Order Descrption Budget Assigned Curency Consumplionin % 5% 1004 1505 | ISR Master [‘m‘ﬁ
s ofaohen sa0m Magmre £ sm B Whe's Who
T e CR VOO 16040 70 ne s
XSS Cebd ORDI BaOEODD  35E1E1TR BR ey B
UGS dstmidkta brscEEN  NOSNI) 19 NSO0 e ne: Lastrame | Organizational unt
MG Syshems 3RO TERNOD0 25418170 BR =45 B ]| First name Cost center
e ——— TAMND TR [ me Find
TS Fubire Worid CRM RE000 2550 BR s
Last name | First name | Extension | Organizational unit
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: Portal Content Design Tools: Positioning

Content
Complexity 1
I ] i
Java SAP NetWeaver Developer Studio ]
Applications (Java Perspective incl. Portal Development Kit) |
1
_________________________ 1
i I I
Busi SAP NetWeaver Developer Studio 1 1
usiness (Web Dynpro Perspective) 1 1
Transactions 1 1
| 1
L - 1 | 1
| 1 1
Interactive SAP NetWeaver I I 1
iViews Visual Composer i i I
| 1 1
(56 £ ol 1 ! : '
- ortal
1 1 1
Display IViews } ¢ tent studio | \ 1 1 :
1 . Required
© Skills
Content Business Business Application J2EE
Admin User Developer Developer
Creating Portal Content Developing Portal Content
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: Integrating Web Dynpro Applications into SAP EP

® Web Dynpro iView wizard
m Unified rendering, unified branding (by portal theme)

m Portal eventing between different Web Dynpro applications (and other
non Web Dynpro portal content)

m Web Dynpro applications can trigger page- or object link navigations
from (almost) any available Web Dynpro Ul element.

m Work Protect Mode
m Session management for managing sessions on backend systems

© SAP AG 2004, SAP TechEd / NW202 / 42
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: How Client Eventing works with WebDynpro iViews

makes it
possible for iViews to
communicate with one

another

Events

Receiver iView must

to the
corresponding event

Sender iView have to pass

the data on Sender

WDPortalEventing.fire()
e

Eventing is done with
JavaScript routines on the
client

Web Dynpro
iView

WDPortalEventing.subscribe()
5

Receiver

Web Dynpro

iView
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: Demo: Online Shop Running in the Enterprise Portal

Purchase Home  Contert Administration  User Administration  System Administration

Online Shop
Shop | History , Back
[4]+] 4
Detailed Havigation E‘ I Product Catalog E|
= Welcome
+ 'Shop I NAME  DESCRIPTION PRICE PICTURE
« Contact I 10001 | Rice Mice rice (1 ton per unit) 340 | Click to view
]_l \ 10002 | Corn | Pap corn (1 fon per unit) | 190 | Click to view
[0 | 10003 | Whest | White wheat (1 ton per unit) | 105 | Click to view
[0 | 10004 | Sugar | Sweel sugar (1 ton per unit) | 480 | Click to view
[0] | 10005 | Potstoes | Big potstoes (1 ton per unit) 180 | Click to viewy
BEB 1 G828
I Shopping Basket [
Amourt 1d Name  Price
‘l‘ 1‘1DEIIJ1|R|[:E ‘340‘
] 110004 | Sugar | 480
] 110002 | Corn | 180
]
[m]
HEEE 0 EEE
| sum 1,010
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Agenda

NetWeaver Overview

Application Platform
m Provide Business Data with ABAP
m Web Service with ABAP
m Java Development Infrastructure
m Web Dynpro for Java
m Interactive Forms

Portal Integration
m Web Dynpro with Portal
m Application interaction

Summary
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: Summary

m SAP Web AS provides the foundation platform
m  NetWeaver Components and mySAP Business Suite
m  Custom applications and 3" party (J2EE compliant)
m  Enterprise Services Architecture

m Explored new functionality and features in SAP Web AS 6.40
m Application scenarios using combinations of ABAP and Java

m How to Integrating Web Dynpro Applications into SAP EP utilizing
m  Client Eventing
m  User Management Engine (UME)
m  Portal themes

m Building of demo that consisted
m  ABAP business Logic exposed as a Web Service
m  Creating the presentation layer Ul using model driven Web Dynpro
m  Reusing development components
m  Enterprise Portal Integration
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: Further Information

Public Web:

www.sap.com

SAP Developer Network: www.sdn.sap.com
=>Web Application Server

=>»Enterprise Portal

SAP Customer Services Network: www.sap.com/services/

n Related SAP Education Training Opportunities
http://www.sap.com/education/

n Related Workshops/lLectures at SAP TechEd 2004
JAVA104, SAP Web Application Server - An Overview, Lecture (1 h)
JAVA102, SAP Java Development Infrastructure - An Overview, Lecture (2 h)
PRTL202, Integrating Web Dynpro App. into SAP Enterprise Portal, Lecture (1 h)

NW102, Services at Your Service — SAP NetWeaver as an Enabler of Change, Lecture
(2h)
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: SAP Developer Network

Look for SAP TechEd '04 presentations and videos on
the SAP Developer Network.

http://www.sdn.sap.com/

AR I o oo
. v.;-&.-

Home | Fonums | Weblogs | Downloads | Services | Events | Piot | My Rooms.

Inside SDN
EP 6.0 Opfimization SAP Developer Neteark Exclusive
| Workshop Sariest

9 Sep 2004 09 Sep 200t
Sbudy the materials in this five- -
it wcrkehop b master
« EP 6.0 montoring setup and nfrastructire

onfigueaton; Soktson Manager, CCMS

= Systen Landscape startup and shutdown.
= Moritoring, logging, and tracng the EP 6.0

SAP NetWeaver™
e iin the
b, REAL WORLD

SP2; Support Dask.
» Bottenech anaslysis on an Enterriss Portal

New eBook: Composite Application R it
Framework 1.0 : :""*"':'f'““““ £
achrical eleaming ey
=3

sessions.

09 Sep 2004

Knowledge Management &
G i ' Guide

05 5ep 2004
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Questions?
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Please complete your session evaluation.

Be courteous — deposit your trash,
and do not take the handouts for the following session.
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Copyright 2004 SAP AG. All Rights Reserved

= No part of this publication may be reproduced or transmitted in any form or for any purpose without the express
permission of SAP AG. The information contained herein may be changed without prior notice.

= Some software products marketed by SAP AG and its distributors contain proprietary software components of other
software vendors.

m Microsoft, Windows, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation.

= |BM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AlX, S/390, AS/400, OS/390, OS/400, iSeries,
pSeries, xSeries, zSeries, z/OS, AFP, Intelligent Miner, WebSphere, Netfinity, Tivoli, and Informix are trademarks or
registered trademarks of IBM Corporation in the United States and/or other countries.

m Oracle is a registered trademark of Oracle Corporation.

= UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

u Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered
trademarks of Citrix Systems, Inc.

= HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium,
Massachusetts Institute of Technology.

m Java is a registered trademark of Sun Microsystems, Inc.

m JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and
implemented by Netscape.

m MaxDB is a trademark of MySQL AB, Sweden.

u SAP, R/3, mySAP, mySAP.com, xApps, XApp, SAP NetWeaver and other SAP products and services mentioned herein
as well as their respective logos are trademarks or registered trademarks of SAP AG in Germany and in several other
countries all over the world. All other product and service names mentioned are the trademarks of their respective
companies. Data contained in this document serves informational purposes only. National product specifications may vary.

m These materials are subject to change without notice. These materials are provided by SAP AG and its affiliated
companies (“SAP Group") for informational purposes only, without representation or warranty of any kind, and SAP Group
shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP Group products and
services are those that are set forth in the express warranty statements accompanying such products and services, if any.
Nothing herein should be construed as constituting an additional warranty.
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Early Achievement of the Paradigm I

Applications with Distributed Environments

Network % Operating Systems
= TCP/IP S = Unix
m NT
= = 0S/390
j@ m AS/400
[\

Enterprise Technology
m TP-Monitors

= CORBA = Windows

m Motif

= Web Browser
Datenbases Communication
m Oracle m RMI
m Sybase m RMI/IIOP
m Informix m HTTP
m MS SQL-Server m SOAP

THE BEST-RUN E-BUSINES

Web Application Server — Hiding the Co

Additional Benefits
B Unified Interface
B Hiding the complexity
B Innovative Middleware Approach

[Transaction Management

g i

g

y
II Applications
J

[Scalability Security

Avjige|reny
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Why does SAP Build on Java Based Techng

Java is a widely accepted open standard
B Java based software market grows rapidly
B Java developer community grows rapidly

And this is because of....

Java technology is platform independent p———
B Runs on all major hardware platforms

B Runs on all major operating systems JAVA.

The language is
B Object-Oriented
B Non proprietary
B And has many features to make programmer’s life easier (on system level!)

THE BEST-RUN E-BUSINESSES RUN @

Presentation Overview

SAP for the Java World

Vo
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What SAP Means to the people using it

Large application means REALLY large
B Comes in a box with 20 CD’s
B [nstalls in three days!
B |nstalls a database with over 16.000 tables
B A single action may touch up to 5.000 tables

Facts to know
B EVERYTHING is in one large database (programs and data)
B Development always is on the server through remote Interface

B SAP Software is generally written in ABAP, an object and procedure oriented,
interpreted language running on a virtual machine that has a 40 MB executable

THE BEST-RUN E-BUSINESSES w

SAP software is database independent
B You can copy everything to a supported DB and start over on another platform

SAP Support works remotely on your software!
B They have a database with all your changes to the software

Large groups work with up to 1000 programmers on same
software

B Program changes can be run against system immediately and rolled back
automatically

Upgrades can be rolled back

Do we have to offer something to Java?

THE BEST-RUN E-BUSINES: w
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Why don’t we go Java completely?

It's a running system (and mission critical)

Development effort
B Over 10 years of programming
B Customers invested over 10 billion $ in own code

Technical reasons
B ABAP is process oriented, J2EE is thread oriented

B Every user has a process/ thread

B In case something goes wrong, that means for
B ABAP: it affects only the current user
W Java: it affects all users in that process

B Crashing the system means crashing your context and that is:
W Java: usually web applications in the range of kilobytes

B ABAP: usually mission critical in the range of MegaBytes (and can go up
to GB)

B We are working on this!

SAP “

THE BEST-RUN E-BUSINES

Presentation Overview
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What is Java?

Java is an object-oriented
programming language
B Source code is compiled into
byte-code

B Byte-code is interpreted by a Java
Virtual Machine (JVM)

Java is platform independent

B All you ever need to run the
programs is a JVM on the targeted
platform

Java technologies are fueled
by the Java community
process

B Java Specification Request (JSR)

G 2002, 2EE@SAP, 13 THE BEST-RUN E-B

What is J2EE?

Java 2 Platform Enterprise Edition

Platform for developing, deploying
and managing n-tiered business

B Defined by Java community

B Available now - J2EE 1.2
B Coming soon - J2EE 1.3

- |

-t
==

package flightdemo.ejb;

import java.rmi.*;
import javax.ejb.*;
import javax.naming.*;
import java.util.Vector;

public class FlightSearchingBean implements
SessionBean {

private SessionContext sessionContext;
public void ejbCreate() { }
public void ejbRemove() throws RemoteException {

public void ejbActivate() throws RemoteException

public void ejbPassivate() throws RemoteException
{3}

public void setSessionContext(SessionContext
sessionContext) throws RemoteException {
this.sessionContext = sessionContext; }

//public business methods
public FlightTable searchGuest(String
airportFrom, String irportTo, String
departureDate, String airline) throws
FlightdemoException {
try

{ if(getMode().equals(offline™))
return

y

applications using Java technologies

B Collection of different standards

THE BEST-RUN E-B
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W Java 2 Standard Edition (J2SE)
1.2/13

B Java Virtual Machine (JVM)

B Java Database Connectivity
(JDBC)

B Remote Method Invocation
(RMI / 1IOP)

B Java Naming and Directory
Interface (JNDI)

W Java Servlet 2.2/2.3
® Java Server Pages (JSP) 1.1/1.2

W Enterprise JavaBeans (EJB) 1.1/
2.0

® JDBC 2.0 Extensions
® Java Transaction API (JTA) 1.0

W Java Message Service (JMS)
1.0.2

THE BEST-RUN E-BUSINI

Presentation Layer
B Presentation logic

What is Defined to J2EE 1.2 [/ 1.3? | :L

B Java Authentication and
Authorization Service (JAAS) 1.0

B J2EE Connector Architecture (JCA)
1.0

® JavaMail 1.1/1.2

B JavaBeans Activation Framework
(JAF)

W Java API for XML Parsing (JAXP)
1.1 supports XSLT, SAX and DOM

I : 4 [
Business Applications | -

B Navigation

B Interaction with client (GUI,
browser, mobile device)

Business Layer
B Business rules and processes
B State management
B Interaction with data storage

Integration Layer
B Interaction with external

Business Application

Presentation Layer Integration

Layer

Business Layer

resources

THE BEST-RUN E-BUSINESSE!
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J2EE Application Server

=

Session Entity
Bean Bean

Browser
|
| Web Server | J2EE Application Server
Presentation Layer J2EE Services
Java [ JDBC ] [ JNDI ] [ JAAS ]
Servlet Server
Page
JMS ] [ JTA ] [ JCA ]
|
Business Layer /

T

— -
mySAP DB DB
EJB Server Legac
component Server Server ey

THE BEST-RUN E-BUSINESSES RUN SA

Java Servlet
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Servlet is a Java class that
W Handles HTTP communication
B Runs on a Web server
B Generates dynamic Web pages

Servlets can directly access resources like Enterprise
JavaBeans components, JDBC ...

%_-‘—'—':#- :
= | HTTP Request >

Browser Web Container

Servlet <:>

EJB

EJB Container

THE BEST-RUN E-BUSINESSES RUN SA
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Java Server Page (JSP)

- <@ page import=
Java Server Page is text | <w page import=

ightdemo.generated.*" %>
lightdemo.*" %>

- <html>

file that <head>
. . <title> FlightAnswerList </title>

M |s written with markup </head>

language (HTML, XML, WML) | <oody>

<jsp:useBean id="flightdemoBean" scope=''session‘
H class="flightdemo.FlightdemoBean" />

u InCIUde_S Qava COd_e to brmg <h1> Answers for Request </h1>

dynamic information to the <table border=1>

<th>From</th>
page <th>To</th>
. h>D: /th:
B Will always be converted to | Strocares/a”
servlet at execution time <t-- Loop through the list and display the fields for which

table headings are defined above --%>
<% FlightdemoBean bean = new FlightdemoBean();

1 bean.setAirportFrom(*'Frankfurt');
Java Server Page hldeS bean.setAirportTo(*'New York™);
HTTP complexity from bean.searchFlightsQ;
BapisfldatTypeList list = bean.getFoundFlightsQ;
programmer BapisfldatType[] entries = list.toArrayBapisfldatTypeQ);
for(int i=0; i<entries.length; i++) { %>
<tr>
A dddsanya] <td>
s + getAirline()%></td> <td>
Servlet | JSP _getAirportto()%></td> <td>
-getCityfromQQ%></td> <td>
= <%=" " + entries[i].getCityto(Q%></td> <td>
P Response <¥=" " + entries[i]-getFlightdate()%></td> <td>
<%=" " + entries[i].getConnectid(%></td> </tr>
. <% } %>
Browser Web Container| </tapte> </body> </htmi>

L
BEST-RUN E-B AF
Types of Enterprise Java Beans
Enterprise
Java Bean
Session Bean Entity Bean IS
driven Bean
Stateless Stateful Container- Bean-
. ) managed managed
Session Bean | Session Bean persistgence Persistence
Related to the Handles the Massage based
user session persistence
THE BEST-RUN E-BUSIN @
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Enterprise Java Bean (EJB) ' v
Session Bean Entity Bean
B Represents process object (sales B Represents business object (sales
order creation, sales order order, customer, supplier)
confirmation) B Persistent
B Transient B Central resource that can be shared
B Server-side service by several clients at the same time
performing tasks for a client such as B Can be transactional
accessing databases or performing B Recoverable

calculations
B Private resource for a single client

B Stateless or can maintain
conversational state across methods
and user dialogues

B Container manages state -

B Container-managed persistence

B Container automatically
manages all data retrieval and
storage operations on behalf of
the bean

Bean-managed persistence

B Bean manages its own
persistence

THE BEST-RUN E-BUSINESSES RUN w

EJB 2.0 Enterprise Bean Types ' o ;

Session beans and entity beans
cannot receive JMS messages asynchronously.

EJB 2.0 introduces a completely new enterprise bean type:
the message-driven bean (MDB).

B Message-driven beans are enterprise beans
designated for asynchronous data receiving and (possibly concurrent)
processing.

THE BEST-RUN E-BUSINESSES RUN w
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Local Development

Local PC

Development

Development
Plugins

Test
—p

J2EE
Servlet | JSP Service:

Data retrival
from/to ABAP
Engine

THE BEST-RUN E-BUSINESSES RUN

Deployment to Web Application Server _ b
Local PC
Developer
O
|
| Internet Communication Manager I
.m \x
Final
J2EE ABAP
= Deploy
EJB EJB
JSP JSP
EJB Final
]
Deploy -
- Web Application Server
Developer - ke
Local PC
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Presentation Overview

RO R 3

Conclusions

THE BEST-RUN E-BUSINESSES RUN @

=

What J2EE Does NOT Define 3.'.

W Platform-independent persistence layer
B Development environment
B Software logistics and software life-cycle management

m Remote support

® ... and many other things that are necessary to develop and run
mission-critical business applications

THE BEST-RUN E-BUSINESSES RUN @
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What J2EE Does NOT Define ' o

B Persistence layer
W Database independency
B Development environment

W Software delivery

THE BEST-RUN E-

Competitive Information (SAP internal use)

Key Players / Product
B BEA / Weblogic
IBM / Websphere
Sun /iPlanet
Oracle / 9IAS
Borland / Borland Application Server
and several open source products

Do NOT compare J2EE with ABAP in terms of reliability or
scalability!
B If the going gets tough our competitors use their legacy heavyweight
Enterprise Iron (Tuxedo, MQSeries...)

B Let's do it the same way: We have always ABAP in the background.

They are no different from the rest of us!

THE BEST-RUN E-
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Java and J2EE Resources '

Want an overview about Java itself?
B http://java.sun.com/docs/overviews/java/java-overview-1.html

Want to know more about J2EE?
B http://java.sun.com/j2ee/tutorial/

General resources for J2EE and Java
B Flashline (http://www.flashline.com/)
B Java Developer's Journal (http://www2.sys-con.com/java/)
B the serverside.com (http://theserverside.com/home/index.jsp)
B JavaWorld (http://www.javaworld.com/)
B O'REILLY (http://www.oreilly.com/)

THE BEST-RUN E-BUSINESSES R

We are well known for our knowledge to deliver standard Enterprise
Applications

J2EE Market today is talking about technology — We will talk about
solutions

THE BEST-RUN E-BUSINESSES R
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Summary (internal)

J2EE@SAP
B We are moving there because of the market, not because of technology
B Currently most work is Front-end oriented
B A lot of questions are yet unanswered!
Hm Software logistic
B Upgrade management
B How to develop with big teams?
B Java or ABAP?
W Decide by project
mDecide by skills of development team

G 2002, 2EE@SAP, 3 THE BEST-RUN E-B

Copyright

B No part of this presentation may be reproduced or transmitted in any form or for any purpose
without the express permission of SAP AG. The information contained herein may be changed
without prior notice.

B Some software products marketed by SAP AG and its distributors contain proprietary software
components of other software vendors.

B Microsoft® WINDOWS®, NT®, EXCEL®, Word® and SQL Server® are registered trademarks of
Microsoft Corporation.

IBM®, DB2®, 0S/2®, DB2/6000®, Parallel Sysplex®, MVS/ESA®, RS/6000®, AIX®, S/390®, AS/400®,
0S/390®, and OS/400® are registered trademarks of IBM Corporation.

ORACLE® is aregistered trademark of ORACLE Corporation, California, USA.
INFORMIX®-OnLine for SAP is a registered trademark of Informix Software Incorporated.
UNIX®, X/Open®, OSF/1®, and Motif® are registered trademarks of The Open Group.

HTML, DHTML, XML, XHTML are trademarks or registered trademarks of W3C®, World Wide Web
Consortium, Laboratory for Computer Science NE43-358, Massachusetts Institute of Technology,
545 Technology Square, Cambridge, MA 02139.

B JAVA®, J2EE® and EJB® are registered trademarks of Sun Microsystems, Inc. , 901 San Antonio
Road, Palo Alto, CA 94303 USA.

B JAVASCRIPT® is aregistered trademark of Sun Microsystems, Inc., used under license for
technology invented and implemented by Netscape.

B SAP, SAP Logo, mySAP.com, mySAP.com Marketplace, mySAP.com Workplace, mySAP.com
Business Scenarios, mySAP.com Application Hosting, WebFlow, R/2, R/3, RIVA, ABAP, SAP
Business Workflow, SAP EarlyWatch, SAP ArchiveLink, BAPI, SAPPHIRE, Management Cockpit,
SEM, are trademarks or registered trademarks of SAP AG in Germany and in several other countries
all over the world. All other products mentioned are trademarks or registered trademarks of their
respective companies.
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