Enterprise and Inter-Enterprise
Application Integration

*Enterprise application integration
*B2B integration

*EAl/eAl Platforms

*An Example

A methodology

Amjad Umar

eBusiness I ntegration

Key idea: Integrate applications for competitive edge
— Within the enterprise
— External partners
Why?
— Onthe average, a customer purchase involves 10 to 11
applications
— These systems, if not integrated, can increase service time,
introduce errors, increase “ hassles’
Integration: minimizes user effort in getting the job
done

Integration does have afew pitfalls
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Possible Pitfalls of Integration

= Integration of legacy systems does add
workload to the legacy systems, thus
causing serious problems.

= Legacy systems that are integrated with
other systems will require many changes to
keep up with the demand of the integrated
world.

= Increased pressure of modifications, due to
integration, can deteriorate the
"structured.-ness" of existing applications.
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Technologies to support Ebusiness
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General EB Integrated Architecture - High Level View
(Supported by Sun’s J2EE, IBM’s EB Framework, Microsoft's .Net)
Customer Business
Site HTML/XML Internal Network
Poclments A—
‘Web- Internef (HTTP over TCP/IP) Security and
—— . N
=‘ Web ————L~ Directory Services
App
Server

(e.g.,
WAP/VOIP
gateway)

External
APPs and
Databases
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Databases
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Firewall

Firewall

Type of Applications for Integration
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Integration Example
Inventory
System 7
One order processing pr—
system needs to integrate Trading Systemrg
with many inventory systems Network
that use different technologies Inventory
System 5
Inventory
EDI.MQ Sysem 4
Order
Processing ms | Inventory
system3
Item#, quantity, price
(XML MQ) sa| INventory
system2
Inventory
SQL | system 1
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W Customer | Oraclg
Information| DB

Order ] tem#, quantity, price ll\;“é:mgy
Processing{ (XML over MQ) =

Shipping/
Receiving __,|ERP
Inventory Manager
Asset _f/
Manager

Order processing needs to interact with many, many systems
*Message transport differences (e.g., CORBA, MOM, FTP, TOPCOM)
*Message format differences (FCIF, XML, others,,,)

«Diversity of gpplications (at different platforms from different suppliers)
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Integration Through the EAI (enterprise app
integration) platforms

Oy Inventory Customer

R l g Manager Information
Integration Bus L’\

R

Shipping/ Asset ERP
Receiving Manager Inventory Manager

A _ EAI Platforms handle:
— «Message transport differences (e.g.,, CORBA, MOM, FTP)
Adapter/Data Mapper *Message format differences (EDI, XML, others,,,)
«Diversity of applications (Mainframe, Unix, Windows)
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eAl -- A Closer Look

Orecle| | CICSIMS]

Integration

Integration
Server
Integration
Server

C/C++
MQ

MVS
3270-COBOL | | VB/Activex

Java
CORBA

A= Adapter
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Genera Framework for Discussing

| nt%rlﬁjr%hnologies

B2B Integration Platforms
(e.g., Vitria Businessware
for Rosettanet)

Integration

Layers of Integration Value

Cross-Enterprise Integration ‘

Enterprise Application
Integration (EAI) Platforms
(e.g., Vitria Businessware)

Internal Process Management ‘

Information Transformation CrEiEs(E Eliw

XML) and L egacy wrappers
Application Connectivity Middleware (ODBC, MOM,
CORBA, JMS) and Adapters

Network Connectivity ‘ 71 Network Transport

(TCPIIP, SNA)
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Cross-enterprise | ntegration
*B2B integration through eMarkets

*B2B integration through point-to-point (e.g.,
Rosettanet “Dances’)

Internal Process Management

Development
Tools

and
Management
Tools

*Workflows, routing and flow control
*Process Management
*Businessrules

Information Transfor mation
«Datawrappers and translators
*Object wrappers and view wrappers
« Application adapters

Connection Types
*Remote Data
*Remote Method
*Remote User-interface

Connection Models
«Publish/subscribe
*Asynchronous messaging
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Low Level Integration - Al Lite

Mediator
Order Interconnection Inventory
Processing Technologies
-Web | Hmi, XML, Rgmte
Browser | C Structure, y ser |a[Screen scrapers,
SQL,, Connector eb scrapers
Java
applet Remote || | Application
— ML, Code
Other HTTP, Method MOM,
' DCOM, Connector | [corea l
@PS | corBA, MOl
Remote
N o toose” | DA
Connector | |J0BC Source
May involve
CGl, Servelets
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Remote Data Connection
Information
Supplier Apps
Information )
Consumer Apps Mediators User
Interface
. Web Remote Data. icati
Brovvw connms
Java +. ODBC/JDBC Daa
applet «———» | *DataModel « , Source
Converters (e.g.,
.Other relational to non-
apps . relational) User
Application
Code
[
Data
Source
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Remote Method Connection
Information
Supplier Apps
Information .
Consumer Apps Mediators User
“Web Remote Method Joy—
pplication
Browser «——» | Connectors Code
Java * CORBA Data
applet [« |*MOM Source
*RPC
Other « Converters (e.g.,
+———— | MOM to
apps
CORBA)
Application
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Remote User-Interface Connection

Information
Information Supplier Apps
Consumer Apps

Mediators

. Web
Browser |l >

Remote User
Java Connectors
applet >

«.Screen scrapers
Other “Web scrapers
apps

Thisis agood last resort approach--
used regularly in legacy system integration

because the application and data cannot accessed
directly
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Publish/Subscribe Model
/' Information

Publishers Channels Subscribers
(events)
Shipping/
Receiving ERP
Inventory Manager

Asset |
Manager

«Publishers publish events on the channels
«Subscribers pull events from the channels
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eAl Mid: Data Transformers

Data
Transformers
‘ «Data conversion -
«Data mapping
*Validation

Needed to convert data formats between
systems

Many products

Mercatur is an example
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Object Wrappers -eAl Mid |
Inventory Systems
Ime:connegti on 3270 Screen
Techno;pgies Interfaces
Order 327
Processing «| Screen | Application
Scraper Code
Web-00 Object }%A
Applications (™ | wrapper - o Flat Files
and XML (CORBA) |« Function
Tools Over Gateway Filedfivers
CORBA IMS
/|e|v|5/' Databases
> Data ooy
Gateway “opB RDBMS
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eAl -Heavy - Within an enterprise
Inventory
System 3
Inventory
grrder i EA| System 2
ocessing ’ CORBA
(Enterprise N 0
Application
Adapter \_Integration
ODBC/JDBC
Adeot Adapter Inventory
= er . .
A=Adap Publish/subscribe Sreini
Loosely coupled
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eAl Superheavy - B2B integratiogrg4

Inventory

Inventory stem 4
System 3 Org1 =

Trading Hub
Order Integrator
Processing (Enterprise (Beas)
Application
Integration
IEAERy ODBC/JDBC
System 2 Adapter Org org3
Inventory
System 5 Inventory
A = Adapter Inventory System 6
System 1 Firewall
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B2B- App Architecture (Infrastructure Details)
Business 1 A Busi
usiness 2
PKI and
Internal Network oMZ e omz Internal Network
T4 A
[ Internal
ArlEEE Applications
Public Internet
EAI Platform Virtual Prifate Networ| irtual Privatf Network E(N PLa"If"""
Proxy| workflow,
kflow,
aplTh Node o data translators,
fanree adapters

Directory and Firewall Firewall Firewall Directory and

security service Firewall security service
Note: An enterprise application integration (EAI) DMZ = Demilitarized Zone

platform is used at both ends to communicate PKI = Private Key Infrastructure
with external processes =
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B2B Integration: The Big Picture

Companyl Company?2 Company3

m| ma ma

< “B2B Integration Bus

for B2B
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. = Private Process -: Public Process <= Adapter/Connector

Company4

EAIl Platforms

* Many platforms available for integration

» Support integration at several levels (see diagram
on next page)

e Examples:
— Businessware from Vitria (www.vitria.com)

— Activeware from Webmethods
(www.webmethods.com)

— MQ Integration family from IBM

— Tibco Integrator from www.tibco.com
— Fusion from sun (www.sun.com)

— Many others
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EAI PLATFORMS - Coceptual View

B2B Integration

Process Managemment
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eAl -- A Closer Look

PeopleSoft Oracle| | CICSIMS
A

Integration

Integration
Server

Integration
Server

Java CIC++ MVS
CORBA MQ 3270-COBOL \ VB/ActiveX
A= Adapter
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Integration Example
Inventory
*An order processing application System 7
needs to talk to different inventory
systems -y Inventory
«Integration challenge is easy Newoy A System6
(inventory system 1 Inventory
to difficult (inventory system 2) System 5
Order . Inventory
Processing EDIMQ | qystem 4
Item#, quantity, price
(XML, MQ) ms | Inventory
system3
Invento
This example will beworked CORBA | D
through various levels of integration
(€Al Lite, eAl Mid, eAl Heavy, rvertiory
eAl Superh
perheavy s | system 1
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eAl Lite (systeml and 2)
Remote Method Connector
Inventory
*Read from MQ System 2
*Tranglate from
XML XMLtoCORBA [ ——»| CORBA
'ave' IDL Server
Order 2 ?e CORBA CORBA
Processing s
Application
Remote Data Connector Inventory
*Read fromMQ System 1
*Translate from soL
XML XML to SQL
Over slructureSQ —ODEGT | server
MQ -IssieoDBC/DBC | PBC
Calls
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eAl Mid (system 3)
Remote User-Interface Connector Inventory
System 3
*Read from MQ
XML Translate from XML to | Screen Screen
Over adata stream (—Scraper | | processor
MQ Invoke a screen scraper
Inventory
Remote Method Connector System 2
XML *Read from MQ CORBA
grrder : «Translate from XM e
A °°I?ﬁ‘ g MQ to CORBA IDL CORBA
peliei e -Issue CORBA Calls
Remote Data Connector Inventory
*Read from MQ System 1
*Translate from
XML XML to SQL €L
Over S ODBC/ Server
MO ructure DBC
*|ssue ODBC/JDBC
Calls
€Al Mid (system 3-cont.) Invertory
Remate User-Interface Connector System 3
Translate from XML to s Screen
data stream reen
«Invoke a screen scraper [SCaRer, | processo
Wrapper Inventory
System 2
XML o Remote Method Connector
Order 3"5 MQ +Translate from XML————— | CORBA
Processing s to CORBA IDL Server
Application XML +Issue CORBA Calls | CORBA
*Invoke
remote
uleitrs Remote Data Connector Inventory
System 1
*Tranglate from
XML to SQL SQL
structure —opBCr Server
+Issue ODBC/JDBC JDBC
Calls




eAl Heavy (system 4, 5, 6) s
rg

Inventory
System 4

Inventory
System3 Org1l

Trading Hub
Integrator
(Rosettanet

[ebXML)

Order
Processing

(Enterprise
Application

Integration
IMETEY ODBC/JDBC
System2 Org ora3
Inventory 9
System 5 Inventory
A = Adapter Inventory System 6
System 1 Firewall
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Superheavy Integration Through an eAl Platform Inventory
System 7
B2B Integrat dling inentory
egrator ad
Network System 6
o
System 5
P iventory
Data Translators Ms System 4
and Wrappers
Order (XML-EDI) Inventory
Processing system3
Remote Access ORBA
Item#, quantity, price Connectors Inventory
(XML, MQ) (CORBA-MQ) s system2
eAl
Inventory
Platform System 1

2002
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Application Integration Steps

Stepl: Understand I ntegration Requirements

Step2: Establish an overall solution architecture
for integration

Step3: Implement the solution
Step4: Deploy and Support

Copyright (A. Umar) 2002




Integration Technologies are of varying
Thickness (indicate cost, effort)

Object wrappers

Enterprise
B2B W Application
Application §l |ntegration

Integration M (EAI) Brokers

New applications
— (friendly for integration,
Few legacy applications “decomposable”)

(unfriendly, non-
decomposable, monolithic) |  Example: e-payment
system

Many applications

Trading (legacy, new)

Example: Old mainframe-based

Network Purchasing system

Example: large

corporate integration
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Choosing Integration Technologies
H #Unfriendliness of applications

Enterprise
Application
Integration
Platforms

Flexihjlity
requireqents

H ack of organizational control

\4
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eAl Platform Selection -- High Level Factors

Technical features

« Transport services (MQ, CORBA, etc)
Adapters available (ERPs, data/function/presentation level)
Data mapping (XML, EDI, others)
Event/Message handling (e.g., publish/subscibe, proprietary)
Broker architecture (centralized hub versus distributed hubs)
Process Management internal (workflow based, rule/event-based)
Process Management — B2B interactions (e.g., Rosettanet)
New Adapter development capabilities (ease of developing new)
Monitoring and control capabilities
Operability features (performance, security, fault tolerance, scalability)
Overall openness and standards-base

Business features
« Company size, start and origin
« Significant alliances and partnerships
« Type and level of technical support (24 hours for overseas products)
* Cost and pricing policies

« Company staying poweCopyright (A. Umar) 2002




Key Points

Integration challenges will continue to increase
— Every new technology claiming to replace existing N becomes
N+1
Promises of integration
— Leverages investment in existing systems
— Reduces risks of reengineering by combining old with new
Pitfalls of integration
— Increases workload on existing legacy applications
— May not be good for long range (Migrate, Warehouse)
— Creates unique testing challenges
There are many EAI platforms to help (potentially)
— IBM S, Vitria, Active, Tibco, STC, Crossworld,,,

Many frameworks are emerging for enterprise wide integration
(J2EE, IBM ebusiness Framework, Microsoft’s .Net)

There are many, many testing challenges
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Sources of Additional Information

eAl Journal

Lithicum, L., “B2B integation” Addison Wesley
Ruh, w., “Enterprise Application
Engineeering”, Wiley

Ovum, “Enterprise Application Integration”,
Dec. 1999

IBM's business patterns: http://www-
106.ibm.com/devel operworks/patterns/
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