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Customers & Analysts Agree:
SOA Enables Rapid & Incremental Change Leading to Innovation

Innovation That Matters *

“The IBM and GenXus SOA-based solution
has made our product more innovative,
expanded our market and made us more
competitive It will let us grow
our business significantly in
the years to come.”

“SOA is the heart of the next “SOA is critical for ... executing the
wave of innovation. The on-demand vision and in preparing ... for
. the incremental changes ...
leaders that do this well are over time. Companies ... make better
able to rapidly change L decisions.”
%@ AMR | ®IDC |
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HTML - Traditional Internet Technology

What is HTML ?

» the most successfull markup language ever

» with the used tags, an HTML document can be seen
on all platforms from Palmtops to mainframe

»extension interfaces like CGI (Common Gateway
Interface) and Java (applets, servlets, EJB) allow
access to backend systems

» HTML was designed with humans in mind

© 2008 IBM Corporation




XML - was designed for program communication

XML

Application|

Today's Requirements for flexible solutions:
» Enterprise wide integration of:
» information
» processes
» Reduction of Data Redundancy and complexity
» Standard Internet protocols,
» Application integration
»Programming Language independent,
» Platform independent,
» Architecture independent,
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XML - eXtendet Markup Language
the plattform independent data representations

» HTML - contains tags to tell a browser how to display information
- but not WHAT that information is

» XML was designed with applications in mind (distributed application)

» XML has information about structure and content of information

» XML supports attributes that hold additional information about a tag
» HTML can be written within XML

An address in HTML

<p>

- Mrs. Mary Brown
<br>

1401 MainStreet

<br>

Winston Salem, WN 34123
</p>

6 © 2008 IBM Corporation

An address in XML

<address>
<title>Mrs.</title>
<firstname>Mary</firstname>
<lastname>Brown</lastname>
<street>1401 MainStreet</street>
<city state="WN">Winston Salem</city>
<postalcode type="“int">34123</postalcode>
</address>




Typical VSE Customer Environment Data interchange

= VSAM data on VSE (some DB2 environments)

= Relational databases on distributed platforms (DB2, Oracle)
= Data interchange via FTP

= Applications are platform specific

system p

System i

Production
Environment

+ TCP/IP
+ CICS

+ VTAM
+ COBOL

System x
Server Farm

+ CICS
+ VTAM
+ VSAM
+ COBOL

+ VSA
(+ DB2

zSeries or 51390 Server

So, what is SOA about ?
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What is Service Oriented Architecture (SOA) ?

(1) SOA is a Concept for IT Business Management

A Service-Oriented Architecture (SOA) is focused on

developing technology to accomplish your business tasks.

= eliminate technological constraints that dictate the activities

(i.e op. system and data organization constraints)

= itis organized around actual activities, or business services,
rather than the different individual silos of information maintained
by departments of the company to enable:

— agreater alignment of business and IT

— A network-based infrastructure, enabling geographically and
technologically diverse resources to work together

— On-demand, built-on-the-fly-applications

— Greater code reuse

— Better process standardization throughout the enterprise
— Easier centralization of corporate control

SOA is more than just about technology, but technology’s
integration with business insight and thought leadership.
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What is Service Oriented Architecture (SOA) ?
(2) SOA is an new IT Architectural Concept

= SOA is represented in "loosely coupled" application components:
— not tied to a particular database,
— not tied to a particular infrastructure.
— self-contained
— with well-defined interfaces

= Services enable the combination of themselves:
— to extend existing business logic
— to create new applications.

= Services can be accessed over a network.
— the network may exist within your corporate, or it may be geographically and
technologically diverse
— the access is as though they were all installed on your local desktop.

= |t enables much greater code reuse,
= cutting your workload at the same time that it increases your capabilities.
= enables your business to adapt to changing conditions and requirements

SOA is more than just doing the same thing a different way.
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The SOA Architecture - Standards

= Web Services
— defined Services

= XML (eXtended Markup Language)
— platform independent data representation

= SOAP (Simple Object Access Protokol)
— protocol for Web Services

= UDDI (Universal Description Discovery Integration)
— catalog to register and find Web Services

= WSDL (Web Services Description Language)
— language in which the Web Services describes

= Enterprise Service Bus
— The Plug for the Services

10 © 2008 IBM Corporation



What are Web Services ?

,» WebServices are self-contained, modular applications that can be
described, published, located, and invoked over a network, generally, the
World Wide Web." 1IBM

“A WebService is programmable application logic, accessible using
standard Internet protocols “ Microsoft

Web Service Broker is
like ‘Yellow pages’,
where the services are
published and found.

rvice

Description

FIND the Services in
Web, in Service
Broker and USE
(BIND) these
Services in the
applications.

Service
Description

(WSDL)
(Web) Service

Provides Web Services
and PUBLISHES these
services to Web Service
Broker/Registry

Bind
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What is XML ?

XML Source

<address>
<title>Mrs.</title>
<firstname>Mary</firstname>
<lastname>Brown</lastname>
<street>1401 MainStreet</stree|
<city state="WN">Winston
Salem</city>
S>

News Ticker

XML Style Sheet .XSL

<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.org/TR/WD-xsl">
<xsl:template match="/">
<html><body>
<h2>Addresses Collection</h2>
<xsl:for-each select="AddressCollection">
<table cellpadding="4" border="1">
<tr bgcolor="#efefef" align="left">
<th>Name</th>
<th>Address</th>
</tr>

Internet

© 2008 IBM Corporation




XML parser Technology (DOM,SAX)

XML Source

<address>

<title>Mrs.</title>
<firstname>Mary</firstname>
<lastname>Brown</lastname>
<street>1401 MainStreet</street
<city state="WN">Winston
Salem</city>

5S>

DOM Tree

The business logic operates on the tree

that is build by the parser in

memory.

event

continue

During parsing, events will be
generated and the business logic
is working based on these.

business logic

business logic

© 2008 IBM Corporation



What is SOAP?

=Simple Object Access Protocol

“SOAP is an XML based protocol for communication between
two remote applications:

>is based on RPC messaging
>is language independent (de-couples interface from implementation)

> represents remote procedure calls and responses

A SOAP message consists of:

> ! I envelope

—wraps the message itself
—defines rules for decoding the message

> \—- message

—request
* method to invoke on a remote object and parameters

—response
°result of running the method and exceptions

© 2008 IBM Corporation
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What is UDDI? |

=Universal Description, Discovery and Integration

=UDDI is a specification for publishing and discovery of
businesses and the services they provide

=UDDI specifications define how to construct UDDI
Business Registries

=UDDI specifications are based on XML and SOAP:

> APl to communicate with a UDDI Registry are SOAP
based

~UDDI4J (UDDI for Java) - Open Source implementation in Java
~JAXR (Java API for XML Registries) - Sun
> data structures that define Web Service in UDDI Registry
are XML based

15 © 2008 IBM Corporation



What is WSDL?

“Web Services Description Language

“WSDL is an XML based vocabulary for defining a Web Service:

»interfaces

—operation types (i.e. one-way, request-response, notification)
—messages defining a Web Service interface

—definition of data types (XML Schema)
»access protocol (i.e. SOAP over HTTP)

= contact endpoints (i.e. Web Service URL and URNs") e,
(1URNS s are location independent pointers to a file, or to different repre;wemm

same content. In most ways they can be used like URLSs)

A Web Service URL returning WSDL makes Web Services self-
describing

=Similar in purpose to IDL (Interface Definition Language)

= From a WSDL file, wizards can generate:

= proxy classes for calling Web Service
=skeleton classes to implement a Web Service

© 2008 IBM Corporation



What is an Enterprise Service Bus?

An Enterprise Service Bus (ESB) is a flexible
Infrastructure for services and application integration

An ESB reduces the number, size and complexity of your interfaces in a SOA solution.

Portal Service

SOAP Connected
2 Component (e.g. .Net)
4

| B2B

*+ CONVERTING the transport protocol
between requestor and service

_Interactions

 TRANSFORMING message E:jjﬁgg:;f “
formats between requestor and Systoli

service

* HANDLING of business events
between different types of services
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Call a Web Services with Java or MS .Net

= Call an existing Web Service

— Locate the Web Service Description (WSDL) for the
Web Service you want to access

— Use a tool like Rational Application Developer (RAD)
or Microsoft Visual Studio and import the WSDL
« Generate “proxy code” that implements all things needed to
invoke the Web Service

* Applications call a function of the proxy code as it would
implement the service by itself

SOAP
{ Web Service ]

© 2008 IBM Corporation




Using Web Services with Java or MS .Net

c§= Java - Web Browser - IEM WebSphere Studio Application Developer
File Edit Source Refactor Mavigate Search  Project Run Profile  Window  Help

EX e

| & -

|® sl -9 -

=

I-HE s8] %%

v X

@ Web Browser ¢ ] 4 Web Browser

R

-5 META-INF
48] BANKSERY.wsdl

Mew 3
Qpen
Open With 3
158 VSEEan of " Lt
Copy

125 VSEETE:
& vseeop) B Pastz
129 VSESer 98 Delets
g ¥3ESer Refackar 3

£2g Import...
£ Expart...

£§3 Refresh

Run ¥alidation
gﬂ Debug on Server...
ﬂ Run an Server..,
dﬂ Profile an Server. ..
Yalidate W3DL File
Team
Compare YWith
Replace With

B wWsDL To Java Bean Proxy

Web Services

Review yaour Wweb service options and make any necessary changes before proceeding to the next page.

Client proxy
Client prosey bvpe:

¥ Test the generated proxy

v Overwrite files without warning
[V Create folders when necessary

¥ Check aut Files without Warning

[ Do not show me this dislog box again.

< Back Cancel

Mext = | Finish I

Link Uikilities

b
b
b
b
b

Test with Web Services Explorer

Properties

Generate Java bean skeleton
Publish WSDL file

Qpen As

Generate WSIL
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Create a Web Services in Java or MS .Net

= Create/provide a new Web Service

— You have a callable business logic that you wan to
transform into a Web Service

— Use a tool like Rational Application Developer (RAD) or
Microsoft Visual Studio to model a Web Service

* Generate a Web Service Description (WSDL) and publish it

* Generate “proxy code” that makes the function or method callable
from outside as a Web Service via SOAP

* Deploy it in an application server

WSDL I
Use/

[ Requestor SOAP

20 © 2008 IBM Corporation




Create a Web Services in Java or MS .Net

I Bark.java X ]

== ﬁ Bankieh
Bz JavaSource

package com.ibm.vse.bankService;

tﬁ: Deploy as Web Service

it

+ Web Service Java Bean Identity

4
Package Explorer |Hierat

LML Yisualization

Deplo

S com.ibm.vse.bankService * Configure the Java bean as a Web service,
! ! ' *
[]---@ Account_Deser.java A
[]---3 Account_Helper.java 4
H- 3 Account_Ser.java - Web service LRI Ihttp:.l'.l'localhost:908D,I'BankWeb,l’services,l’Bank
g% Q;Eu;;;e;;:a WSDL Folder: I.l'BankWeb,l’WebContent,I’WEB-INF,I’wsdI
R o , || WSDLFie: [ Bank.wsd
[+ |J] Custe
[]...% Custe e Java Oukput Folder: I,I’BankWeb,l’JavaSource j
B Custe open with »
B~ % Custe Open Type Higrarchy — Methods:
[ ] Maind :
- [0 Orga oé’ cur -] getBankMame()
- SERYERIDE_!
[]__% WAS 50 PLL Copy - [ setaccauntsicom.ibm, vse.bankService, Account[])
-y was_so_pLL I Paste [ getCustomers()
. - [#] gethccount(ing)
[+ WAS_S0_PLL
[]..% WAS 50 PLL % Delete - [ setCustomers{com,ibm,vse,bankService. Customer[])
=il WAS 50 PLL Source 4 [ transFer(int, int,int)
(il Wens_so_pLL_neracter D - O setBia(int)
- oo | [ getsiz()
Bl (ff, WAS_S0_PLL e S e i e
(i, A5 _50_PLL gethcclint) .
-, WAS_S0_PLL £ Export... [ setBankMame(iava.lang. Skring)
[ WebCarkent -] getccounts()
; References 3
(- 1o BankiWehTestClie .
-5 Servers Declarations 4 Select Al I Deselect Al
[]"'g VSEBan:EP.IE £§3 Refresh Style and Use
-l VSEBan We "(__ Document) Literal © RPC/ Literal ¢ RPC{ Encoded
[-1ap YSEEIBClent Run Yalidation L i
-2 WSEEBs P —]
{2 WSEEJBSEIB &B el R e _( Security Configuration IND Security j -
128 YSEServists A Runon Server.., e
- WSEServietsiiveb Gﬂ Profile on Server.. . [ Define custom mapping for package to namespace,
Team 3
Compare ‘With 3
Replace With 3 T
Restare from Local History... : e . r
Link Lkilities 3

3 Generate WSDL files

com.ibrm. vse. bankService.

Properties

Launch Universal Test Client

Generate Sample Application

iastartm W E &sdE e > @Ingo...l BT TEgET T g .CaIIC...l Q Queu...l };CEZZ...”@Java... Micro...I
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Web Services in action
XML Document + SOAP Protocol = Web Services

UDDI |

WSDL

Descriptions

SQAP SOAP(XML) SOAP
Client Server @

Application Web Services Application
(Web Service)

XML -

SOAP -

HTTP -

<xsl:stylesheet
version="1.0"
Ins:xsl="http://

A web service

“"is intended for application communication

TCP/IP - Street

“"implements a business logic, application or system functionality

Carrier “"is useable in internet, intranet, extranet

“"is useable for browser-based solutions up to the integration
between companies

UDDI - Yellow pages ““"uses only standard internet technologies

22 |
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Web Services Runtime View

Service Requester Application Service Provider

moplication Server \

SOAP
Server

Service Bean

Serviet

)

Web Client

Web
Service
Java Proxy

egacy Systems

«CICS °MQ Series
*IMS *DB2

A e—" ST e
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Why should VSE customers consider SOA?

= SOA is modern (hype) and strategic
— Itis mentioned in all IT journals and newspapers

Easy integration of existing VSE programs and processes
— Reducing the interface complexity

— Reuse of existing application logic as services

— Use of standard protocols (XML, SOAP, HTTP)

integration is platform independent
— independent of application programming language
— independent of the data involved

Integration of VSE logic with a Microsoft .Net environment
— without the use of Java
— the most incompatible environments can be integrated

SOA enables the extension of VSE applications
— to other platforms and architectures
— to partners and open world

24 © 2008 IBM Corporation



Web Services in and with VSE

Java
AXIis

Apache SOAP
Web Sphere
Microsoft .Net

CICS TS

A

SOAP client or server

EXEC CICS LINK [COMMAREA

user program

Tool to generate the Proxy code

© 2008 IBM Corporation
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SOAP

VSE as SOAP server

Web Services (SOAP)
SOAP - Simple Object Access Protocol

(platform independent remote procedure call)

HTTP (HTTPS)

Client

Websphere
Microsoft .NET
Apache SOAP
AXIS

Java

SOAP Envelope

z/VSE
CICS TS
XML parser
API
XML
CWS SOAP server

Commarea

user transaction

© 2008 IBM Corporation
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VSE as SOAP client

Web Services (SOAP)

SOAP - Simple Object Access Protocol
(platform independent remote procedure call)

z/VSE
CICS TS
Pl [pRlEEr Socks/Proxy
Open m
API l API
; AML HTTP SOAP
SOAP client —  HTTP .
Client SOAP Envelope Server
Commarea | - Microsoft .NET
Websphere
user transaction Apache SOAP
AXIS
Java

© 2008 IBM Corporation



VSE as a SOAP server (service provider)

Copybook

WSDL I
generate

generate -

28 | © 2008 IBM Corporation
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VSE as a SOAP client (service requestor)

Copybook I
generate

generate
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SOA and Web Services with Middle tier and z/VSE

The Web Service is implemented on the middle tier — WebSphere
Connector technology is used to access VSE logic

Java platform z/VSE
Adapter CICS TS
WAS (CTG,MQ, | TCP/IP
HATS) * user program
(SOA)
/
HTTP
SOAP
Apache SOAP
Web Sphere WAS — WebSphere Application Server
Microsoft .Net Adapter —1.e. CICS Transaction Gateway, MQ, HATS

SOAP client or server

30 © 2008 IBM Corporation
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Web Services with 3270 applications

Java platform VSE
CICS TS
WAS Naz7o
som | HATS | :
HTTP 70
SOAP e
/ maps
Apache SOAP
user program
Web Sphere 510G
Microsoft .Net

WAS — WebSphere Application Server
SOAP client or server HATS — Host Access Transformation Server

31 © 2008 IBM Corporation
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Integration of transactions in distributed processes

Java execution
environment

CICS Transaction Gateway (CTG) - Components

Web Server

Other Applications
Java, EJB jJC++. C, VB,

iHTTP  f
‘HTTPS
issL

Client : TCPIIP

Daemon : TCP62 .
iSNALU6.2:

wWZO0O——H4>»0—rTVTU>

CICS Transaction Gateway z/0S, z/VSE,
0S/400, AIX,

Windows 2000, Windows XP, AlX, Solaris, HP-UX,

Solaris, HP-UX, z/OS, 0S/390, Linux for Windows /2000

System z

»Synchronous transaction security
> Allows secure communications

> Integration of CICS business logic in heterogeneous transaction processes

> Workload Manager integrated in CTG

© 2008 IBM Corporation



SOA - the way to new applications and processes

=Applications look the same for all users
=Core applications can be enhanced with an interface
(independent of their language, COBOL, ASM, PL/I)

=New business logic is built
Increased success for the Enterprise

KX]

appl-x

Product Catalog.E

*pictures
«description
*specifications
stestimonials

Supplier A

Orders r

—|New Logic | N

Linux on System z

z/\VVSE

Web Services

oygmane
TBW Mepzbusie

w WAS //I restock

Ideliverables

\Idebit check
\I shipping

LPAR or z/VM

LPAR or z/VM

System z

System z

Integration of Processes

© 2008 IBM Corporation
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Solutions where SOA is not the best architecture

= For high performance requirements
— Communications using SOAP/XML are time consuming

= For the transfer of large amounts of data
— XML data can get huge

= |f transaction security is required
— Two phase commit has to be implemented in the logic

= For real time direct access to data
— SOAP is program to program communication

© 2008 IBM Corporation



Creating & Reusmg Serwces Greater Value through SOA
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Reusing Services
Business Challenge: Leverage existing assets to

iImprove business aqility

WebSphere Business Integration

36

Sysdat & Gautzsch

Reused existing RPG
service based function to
integrate with Amazon.de
sales portal

Online in 3 weeks. ROl in <
3 months.

Express, Partner Gateway

Acesita

Mainsoft and Comtec

Integrates mySAP and
existing backend applications
with reusable service data

Real-time views of critical
cost and profit information
for better decisions

IBM BCS, WebSphere MQ
and Message Broker

Reuse .NET applications in
open standards-based SOA
with IBM Business Partner
Mainsoft Solutions

5x faster than rewriting the
code from scratch

Mainsoft Visual MainWin,
WebSphere Application Server

© 2008 IBM Corporation
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Travel services

=One of the world’s leading providers of electronic global
distribution services (GDS) -- connecting more than 42,000
travel agency locations to 511 airlines, 37 car rental companies,
47,000 hotel properties, 350 tour operators and all major cruise
lines in an electronic marketplace.
=Using web services
» Offer travel services

» Access travel suppliers
Suppliers

X

Other
Travel
Services

37 © 2008 IBM Corporation
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Financial

=A Financial and insurance holding company
=6,500 companies with approximately 390,000 employees
»Manually synchronize the records of those employees such that
individual coverage could be accurately calculated for each
employee under a variety of insurance schemes.
“Replace the manual process with an automated web services process

» Extract information directly from payroll systems and transmit via
web services requests to Storebrand where it is entered into

Storebrand's mainframe

Mainframe

=

Customers WebSphere

© 2008 IBM Corporation



WebSphere Application Server for VSE Customers

39

The possibility of application integration and

& Software Oriented Architecture (SOA)

Linux
on
System z
z/VSE
WAS Production
Environment
==
+CICS Test
+ TCP/IP Environment
Software 4 +VSAM
: + COBOL + CICS
f + VSAM
‘ + COBOL
z/VM V5 z/VSE Production System | z/VSE Test System
(z/VM guest or LPAR) (z/VM guest or LPAR)
IFL Engine Standard Engine

IBM System z
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Solutions on the new z/VSE homepage

: Address | http:/fwww.ibm. com fservers/eserver (zseries fzvse/

: Links @ IBM Business Transformation Homepage

Home Products

About VSE
How to buy

News

Solutions

Products & components
Documentation

Service & support
Downloads

Education

Partners

FAQ

Contact VSE

Related links

+ Linux on zSeries
-z/0s

+z/VM

+ IBM Storage

+ IEM Printing Systems

w

z/VSE

z/VSE iz designed to help provide robust, cost-
effective solutions for customers with a wide range
of capacity needs, in most industries, worldwide.
z/VSE is built on a heritage of ongeing refinement
and innovation that spans four decades. It brings
the value of innovative IBM eServer zSeries and
1BM TotalStorage technology to VSE clients.

Announcing z/VSE V3.1

Built on a heritage of angaing

refinerment and innouvation that 4
spans four decades ( ¥

Redesigned z/VSE homepage

Country /region [select] Terms of use

[ ==

Services & solutions Support & downloads My account

Learn more

+ About VSE

Easy ways to get
the answers you
need.

4 E-mail us

Mark your calendar

+ I\

- History of VSE

Guide Share Europe
¥ April 18-20, 2005
Berlin, Germany

40YEARS

WAVV conference

You may have already noticed that the z/VSE home page has changed. May 20-24, 2005
We've redesigned this entire web site and included additional Colorado Springs.
information. The objective is to provide you with @ more useful business tool, = Colorado, USA

az well as to offer you a more enjoyable experience

z/VSE Version3 Release 1
E Vi

(z/VSE V3.1) is designed to support:

ersion 3 Release 1

[EM @ server zS
551 disks attached to zSeries FCP channels
Express2 and FICON Express2 adapters

IBM TotalStorage 34 rtual Tape S
improved support for IBM 3494 Tape Library

IBM TotalStorage DS28000 and DS6000 series Storage Servers

enhanced Advanced Copy support
2/VSE is designed to enable network integration and

. We encourage you to
use, or to simply explore, the enhanced z/VSE web site. If you have
questions, suggestions, or comments, please contact the

ie= 890 and 390 (31-bit mode only)

-

-

.

# Crypto Express2 and CP Assist for Cryptographic Function (CPACF)
. il

L]

L]

L]

[ Catch the W

WSE team.

Spotlights
= IBM eServer zSeries

tructure
ation

- V5E Recommended
Service Level

Middleware

=+ WebSphere software
= Information

infrastructure management software

http://www.ibm.com/servers/eserver/zseries/zvse/
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Documentation

= What is SOA?

— http://www.ibm.com/developerworks/webservices/newto/
— http://webservices.xml.com/pub/a/ws/2003/09/30/soa.html

= \WWeb Services

— http://lwww.ibm.com/servers/eserver/zseries/zvse/documentation/ebusiness.html#soap

= z/VVSE e-business Connectors, User's Guide (SC33-8231)

— http://Iwww-03.ibm.com/servers/eserver/zseries/zvse/

= Web Services in VSE (zJournal.com )

— http://www.zjournal.com/index.cfm?section=article&aid=281
— http://www.zjournal.com/index.cfm?section=article&aid=320
— Includes COBOL sample code

For suggestions and questions please use: zvse@de.ibm.com
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