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SOA Operating Environment for Composite Applications

Gather requirements
Model & Simulate
Design

Discover
Construct & Test
Compose

Integrate people
Integrate processes
Manage and integrate 
information

Manage applications & 
services
Manage identity & compliance
Monitor business metrics

Financial transparency
Business/IT alignment
Process control
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E01-EDI

Data Warehouse
(Interfaces to and from the

Data Warehouse are not
displayed on this diagram)

G02 - General
Ledger

A05 - AP

S01 - Sales
Corrections

I01  PO
Receiving

I03 Return to
Vendor

I06 Warehouse
Management

Maininframe
PC/NT apps 
Unix apps
3rd Party Interface

S06 - Credit App

P15 EES Employee
Change Notice

OTHER  APPS - PC
AP - Collections/Credit

TM - Credit Card DB

ACCTS REC  APPS - PC
990COR
Bad Debt

Beneficial Fees
Beneficial Reconcile

JEAXF
JEBFA
JEBKA
JEDVA
JESOA
JEVSA
JEVSF

NSF
TeleCredit Fees

INVENTORY CONTROL APPS - PC
Code Alarm

Debit Receivings
Devo Sales

Display Inventory
In Home

Junkouts
Merchandise Withdrawal

Promo Credits
RTV Accrual

Shrink
AP Research - Inv Cntrl
AP Research-Addl Rpts

Book to Perpetual Inventory
Close Out Reporting

Computer Intelligence Data
Count Corrections

Cross Ref for VCB Dnlds
Damage Write Off
Debit Receivings

DFI Vendor Database
Display Inventory Reconcile
Display Inventory Reporting

INVENTORY CONTROL APPS - PC
DPI/CPI

IC Batching
Inventory Adj/Count Correct
Inventory Control Reports

Inventory Levels
Inventory Roll

Merchandise Withdrawal
Open Receivings
PI Count Results

PI Time Results from Inv
Price Protection

Sales Flash Reporting
Shrink Reporting

SKU Gross Margin
SKU Shrink Level Detail

USM
VCB Downloads

Journal Entry Tool Kit

Scorecard - HR

L02-Resource
Scheduling
(Campbell)

P09 - P17
Cyborg

M02 - Millennium

M03 - Millennium 3.0

Banks - ACH and Pos to
Pay

Cobra

B01 - Stock
Status

S03-Polling

P14 On-line New
Hire Entry

CTS

Plan Administrators
(401K, PCS, Life,

Unicare, Solomon
Smith Barney)

D01 Post Load
Billing

I04 Home
Deliveries

I02 -
Transfers

Arthur Planning

I07 Purchase
Order

I12 Entertainment
Software

I05
Inventory Info

E13
E3 Interface

S04 - Sales Posting

V01-Price Management
System

I10 Cycle Physical
Inventory

I55 SKU
Information

K02
Customer Repair

Tracking I35 Early Warning
System

B02 Merchandise
Analysis

I13- Auto
Replenishment

U18 - CTO

Intercept

I09 Cycle Counts

E02-Employee
Purchase

Texlon 3.5

ACH

Stock Options

I17 Customer Perceived
In-Stock

U16-Texlon

SiteSeer

C02 - Capital
Projects

F06 - Fixed
Assets

US Bank Recon
File

Star Repair

EDI
Coordinator

Mesa Data

NEW Soundscan
NPD Group

AIG Warranty Guard

Resumix

Optika

Store Budget
Reporting

P16 - Tally Sheet

Cash Receipts/Credit

S05 - House
Charges

Ad Expense

L01-Promo
Analysis

V02-Price
Marketing
Support

BMP - Bus
performance Mngt

Store
Scorecard

I11 Price
Testing

Valley Media

P09
Bonus/HR

I15 Hand Scan
Apps

Roadshow

POS

S08 - Vertex
Sales
Tax

A04 - Cust
Refund Chks

Equifax

ICMS Credit

Cellular
Rollover

S09 - Digital
Satellite
System

NPD,
SoundScan

Sterling VAN
Mailbox (Value)

I18
SKU Rep

X92-X96
Host to AS400

Communication

S02 -
Layaways

Washington,
RGIS,

Ntl Bus Systems

V04-Sign
System

I14 Count CorrectionsNARM

P01-
Employee
Masterfile

I06 - Customer
Order

Frick
Co

UAR - Universal Account
Reconciliation

Depository
Banks

S07 - Cell
Phones

S11 - ISP
Tracking

AAS

Fringe PO

Cash Over/
Short

L60 MDF
Coop SKU Selection

Tool

SKU
Performance

Supplier
Compliance

1

I35 - CEI
ASIS

Misc Accounting/Finance Apps - PC/NT
COBA (Corp office Budget Assistant)

PCBS(Profit Center Budget System)
Merchandising Budget

AIMS
Merch Mngr Approval

Batch Forecasting
Ad Measurement

AIMS Admin

AIMS
ReportingAd

Launcher

V03- Mkt
Reactions

Spec
Source

CTO2.Bestbuy.
com

Rebate
Transfer

Sign
System

CopyWriter's
Workspace

ELT
PowerSuite

Store
Monitor

AIS Calendar

Stores & Mrkts

Due Dates

Smart Plus

Insertions
Orders

Budget
Analysis Tool

Print Costing
Invoice App

AIS Reports

Broadcast
Filter

Smart Plus
Launcher

General
Maintenance

Printer PO

Printer
Maintenance

Vendor
Maintenance

Vendor Setup

Connect 3

Connect 3
Reports

Connect 3
PDF Transfer

Spec Source
SKU Tracking

S20-Sales
Polling

Prodigy

PSP

In-Home
Repair

Warranty
Billing
System

Process Servers
(Imaging)

Prepared by Michelle Mills

Actual Application Architecture for Consumer Electronics Company

Complexity is Forcing Change
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Outsourced

Supplier

Case Study: Procure to Pay Process

Shared 
Service

Division

Customer

Standards (including open source) 
for interoperability

Self-defined, loosely coupled 
interfaces

Tools to visualize and integrate 
existing assets

Model Driven Architecture (MDA)

Declarative specifications and 
languages

Architecture is the key to 
successful business innovation

But … Tools & Technology Applied Correctly 
Can Pave the Way for Successful Business Innovation
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Service Oriented Architecture
-- Focus on Flexibility and Reuse

An approach for designing and implementing distributed systems that allows a 
tight correlation between the business model and the IT implementation

Model Driven Architecture
-- Focus on Efficiency and Quality

A style of enterprise application development and integration based on using 
automated tools to build system independent models and transform them into 
efficient implementations.  

Business Innovation and Optimization
-- Focus on Responsiveness and Optimization

A monitoring and management approach that leverages integrated resources 
to achieve aligned, accountable, and action-oriented business operations

Three Key Concepts 
To Adapt for Business Driven Development
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Systematic: 
top-down approach to building systems

Business
business processes and models

for business problems

Operational Architecture
solution architecture and runtime

views mapped to business processes

Application Architecture
application architecture,

design and development solutions

Deployment
component and service mapping

to servers and nodes
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Patterns Accelerate Business Driven Development

PRiSM patterns
Rainforest patterns
Data management patterns

Application & infrastructure 
deployment patterns
Testing patterns

Cross-industry business 
application patterns (P4eb)
LWP templates
SOA design patterns

Design patterns (ISSW, ODSD)
Data model & Grid patterns
Legacy transformation patterns

Patterns for e-Business (P4eb)
Process integration patterns (P4eb)
Data integration patterns (P4eb)
SOA & Web Services patterns

Enterprise integration patterns
System management patterns (P4eb)
Information integration patterns
(P4eb)

Business Model/Process 
Patterns

Cross-Industry Business 
Patterns
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IBM Pattern Solution Assets currently available:
– Enterprise Patterns 

• J2EE Patterns
– Session Façade, Business Delegate, Message Façade, etc.

– WebSphere Platform Messaging Patterns  

New patterns are being developed: 
– Security Patterns

– Portlet Patterns

– ESB Patterns

– More …

ibm.com/developerworks/rational/products/patternsolutions/

IBM Pattern Solutions
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Key Standards and Technologies 
Used in Business Driven Development

SOA and Web Service Standards
Business Services: Service Offerings and Components
e.g. Book Flight, Low Fare Search, Update PNR Data

Evolving Industry Semantics
(ACORD, FIXML, OTAXML, UCCNet, ebXML)

Service Orchestration (WS-BPEL)

Service Discovery (WSIL, UDDI, RAS)

Service Invocation & Messaging (WS-I, SOAP)

Service Description (WSDL, RAS)

XML (Infoset, Namespace, Schema)

Network Protocol (HTTP, SMTP, Other)
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Moving to Services-Oriented Solutions

Atomic Service Composite Service Registry

Services
atomic and composite

Operational Systems

Service Components

Consumers

Business Process
Composition; choreography; 
business state machines

Service Provider
Service C

onsum
er

Integration (Enterprise Service B
us)

Q
oS

Layer (Security, M
anagem

ent &
M

onitoring Infrastructure Services)

D
ata A

rchitecture (m
eta-data) &

B
usiness Intelligence

G
overnance

Packaged
Application

Custom
Application

OO
Application

Channel B2B
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Business Innovation & Optimization Services

D
ev
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op

m
en

t
Se
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Interaction Services Process Services Information Services

Partner Services Business App Services Access Services

Integrated 
environme

nt for 
design and 
creation of 

solution 
assets 

Manage 
and 

secure 
services, 
applicatio

ns & 
resources

Facilitates better decision-making 
with real-time business 

information

Enables collaboration 
between people, 

processes & 
information 

Orchestrate and 
automate business 

processes

Manages diverse 
data in a unified 

manner

Connect with 
trading partners

Build on a robust, 
scaleable, and 
secure services 

environment

Facilitates interactions 
with existing 

information and 
application assets

ESBFacilitates communication              between services

IT
 S

er
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Infrastructure Services
Optimizes throughput, 

availability and performance

Key Development Phases in Business Driven Development

Model
– Business Level Modeling
– Service Oriented Modeling 

and Design

Assemble
– Construction of Services 

(User, Service, Information)
– Assembly of services 

(new and existing)
– Choreography of Services

End result:
– A deployed business process and associated services
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Agenda

Business Driven Development 
for SOA

Software Development Platform 
for Business Driven Development 
and SOA

Summary
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Construct the 
services

Assemble
& deploy

the composite 
application

Test the 
individual 
services

& composite 
application

Model the 
business
& identify

the business 
services

Design
the

services 
architecture

Analyze assets 
for reuse

Follow a service-oriented process

Manage requirements

Manage SOA assets

Manage quality

Align business strategy with IT execution

Govern SOA – align, execute and control investments

Provision, 
configure, tune 

and troubleshoot 
composite 

applications

Analyst Architect Developer Tester Deployment 
Manager

Project 
Manager

IT Executive

..Role focused tools help simplification via Separation of Concerns
The IBM Rational Software Development Platform
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Middleware Platform

Enterprise Application Server

Enterprise Service Bus

Business and Construction Focused Tools

Business Focused Tools
Business

Performance 
Monitoring

Business
Modeling

Analyst

Business Driven Development Scenario

Message 
Mediations

Process 
Orchestration

Design and Assemble

Requirements Analysis
Software Architecture

Architect

DeveloperIntegration 
Developer

Process Server Portal Server
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Business analyst analyzes, designs, 
tests, and simulates business 
process
Model from a Business perspective

– As is and to be modeling
– Business service identification
– Specification of business KPI’s

• e.g. Average time to open an account 
should be <18 hours

• 80% or more of the total account opening 
requests should be approved

Business-level simulation 
– Used to optimize business process by 

understanding Process Duration, 
Costing, ROI, etc.

Customer Benefit:
– Business-level tools for modeling and simulation
– Describe business-level services in context of business improvement

Analyst
Business Process Modeling and Analysis
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Service Oriented Analysis, Modeling, and Design
Business Process Model can be transformed 
and visualized as a UML model

– Create the design model from the business 
process model

– Understand the business intent

IT service identification:
– Create design model for new services (top-down)
– Identify existing components for reuse (bottom-up)
– Meet in the middle (most common)
– UML Profile for Software Services aids in 

designing software services

Artifacts in Design Models can be transformed 
into efficient service implementations

Customer Benefit:
– Architecture and design for service implementations
– Automate application of design patterns
– Build transformations from analysis and design to implementation

Architect
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Reusable Asset Specification (RAS)
– A standard way to package services & other 

assets
– Services are Assets
– Assets can contain other elements:

• Design Models, Test Cases, Documentation, etc

Three dimensions to consider for Asset 
Specification

1.Variability
2.Granularity
3.Articulation (The degree of completeness 

of the artifacts providing the solution)

Asset/ 
Service 

Repository
RAS

Service RAS 
meta data

Service Artifact 
RAS meta data

- Service Id
- Service Name
- Classification
- Version
- Lifecycle State
- Contact Info
- Usage Directions
- …

- Artifact name
- Artifact version
- Artifact type
- Artifact dependencies
- …

Service Artifacts 

Policy Terms
security, reliability, logging, 

routing, billing, 
transformation, QoS

Interface
WSDL, MXSD, BPEL, XSD, 

SCDL

Location
WSDL port, EPR

Model/Test
Service model, 

Requirements doc, Test 
data

Reusable Asset Specification (RAS)
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At development time services are:
– Identified, Produced, Consumed, and Managed

Asset Production Asset Management Asset Consumption

search
IDE

apply/ 
customize

modify/
refine

SCM
Repository

submit

RAS Repository Service
IDE

Asset 
Certification

promotecertify

Asset Identification

Asset Analysis

Development-time Service Lifecycle
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Business Process Choreography

Business Process Choreography is 
linking services together to form  
deployable business processes:

– Deployable process model (WS-
BPEL) derived from business 
process model designed by a 
Business Analyst

– Both Flow and Event based 
Business Process can be modeled

– Choreography includes automated 
and human based services

– Specify IT KPI’s

Integration 
Developer
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Testing needs to occur across 
Business Driven Development:

– Component
– Service
– Business Process
– Composite Application
– Functional
– User Interface
– Performance
– Regression
– System

Integrated set of test tools and an 
integrated test environment (for the 
runtime) simplifies testing

Test Early, Test Often
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Agenda

Business Driven Development 
for SOA  

Software Development Platform 
for Business Driven Development 
and SOA

Summary
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Business Innovation & Optimization Services
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Interaction Services Process Services Information Services

Partner Services Business App Services Access Services

Integrated 
environment 

for design 
and creation 
of solution 

assets 

Manage 
and secure 
services, 

applications 
& 

resources

Facilitates better decision-making 
with real-time business information

Enables collaboration 
between people, 

processes & 
information 

Orchestrate and 
automate business 

processes

Manages diverse 
data in a unified 

manner

Connect with trading 
partners

Build on a robust, 
scaleable, and 
secure services 

environment

Facilitates interactions 
with existing 

information and 
application assets

ESBFacilitates communication              between services

IT
 S
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vi
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M
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Infrastructure Services
Optimizes throughput, 

availability and performance

WebSphere
Integration Developer

Rational Application 
Developer

Rational Software 
Architect

Key Products - Business Driven Development

WebSphere 
Business Modeler
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Observation Model

Integration 
Developer

Choreograph 
services using 
BPEL, WSDL, 

etc. 

Configure Human 
Task Manager 

(including Ad-Hoc) 
& Client

Assemble Solution
(BPEL, Human Task 
Manager, Business 

Rules, etc)

Understand 
Risk, Project 

Costs, and ROI

Identify and 
Manage 

Projects and 
Resources

CIO

Project
Manager

Data
Architect

Model
Relational
Database
Schemas

RDB 
Mapping

Trace Requirements 
& Create System 

Use Case 
Realizations 

Model & Implement 
Services, & expose as 

Web Services

Test 
Create & Manage 

System
Requirements

Architect Java
Developer

Develop 
Portlets
(App UI 

and 
Monitor)

Portal
Developer

Tester

UML

DBA

Deploy/Run

Monitor Business
Operations

Analyst

Runtime

WSDL
EAR

WSDL
EAR

Run-time Statistics

Team Unifying Platform
Process Guidance

Governance

Business Driven Development in the Larger Context

Create, Simulate & 
Analyze As-Is 

Business Model

Create Financial
Reports & ROI

Estimates 

Create Observation 
Model with KPIs & 
export to Monitor

Create, Simulate, 
Analyze and Optimize 
To-Be Business Model

Business
Analyst

BPEL
WSDL

WSDL
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Thank You

Merci
Grazie

Gracias

Obrigado

Danke

Japanese

French

Russian

German

Italian

Spanish

Brazilian Portuguese

Arabic

Traditional Chinese

Simplified Chinese

Hindi

Tamil

Thai

Korean
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• IBM’s WebSphere Platform
www.watchit.com/websphere

• Business Integration
http://www.ibm.com/software/info/topic/perform/busintegration.html

• Information on IBM WebSphere Software
www.ibm.com/software/websphere

• Information on IBM Rational Software
www.ibm.com/software/rational/sw-bycategory/index.html

• IBM, Web Services and SOA
http://www.ibm.com/developerworks/webservices/newto/

• IBM and Model-Driven Architecture (MDA)
http://www.ibm.com/software/rational/mda/

• Business Innovation and Optimization
http://www.ibm.com/software/info/topic/perform/

More Information


