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I. SOA Introduction
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Why SOA (Service Oriented Architecture)

� Business is constantly changing (no longer stable)

� IT is required to be more flexible

� Monolithic applications can’t be reused (historical limitations of current IT)

� SOA ties together changing Business Models and supporting IT Architecture

� SOA separates concerns, locations

� SOA follows essential principles: loosely coupled, federated, contract based

� SOA provides integration and supports business processes
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Services defined as units of business logic separated from…

� Flow of control and routing

� Data transformation and protocol transformation 

Inventory

Sales
Orders

Shipments

CustomersInformation
Factory

Web Orders

Service Oriented Architecture
Moves IT Logic Out of Services
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SOA addressing IT as well as Business – common shift
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� SOA is an architectural style or approach whose goal is to achieve loose 

coupling among interacting software agents 

� All functions (that need to be used by more than one system) are defined as 

"services“

� Service providers agree to a defined, implementation-independent interface 

with service clients

� Services oriented architecture is the policies, practices and frameworks 

- that enable application functionality and IT services to be

- provided and requested as a set of services

- using a standards based form of interface.

What is SOA
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Scaleable

Modular

Interoperable  

Componentized  

Mix and match, add or   
remove, business processes 
and infrastructure

Start with what you have and 
add additional resources as 
needed

Easy information exchange 
between applications and/or 
resources

Standardized services 
interfaces for applications 
and resources

SOA Principles
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Business

Architecture

Implementation

A set of services that a business wants to expose 

to customers and clients

an architectural style which requires a 

service provider, requestor and a service 

description.

a set of architectural principles and patterns

which address characteristics such as 

modularity, encapsulation, loose coupling, 

separation of concerns, reuse, composable

and single implementation.

A programming model complete with standards, 

tools, methods and technologies such as web 

services.

RolesRoles

SOA is different things to different people
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Flexible Business Models

Transformation

Business Process Outsourcing

Mergers, Acquisitions & Divestitures

Flexible IT Architecture

On demand Operating Environment

Requires

Composable

Services

Software 

Development Integration

Infrastructure

Management

Composable

Processes

Service Oriented Architecture (SOA)

Development Infrastructure Management

Greater flexibility from business models and supporting IT 

architecture
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II. From C/S to SOA



SOA  Part 1  | Hans-Peter Hoidn 12

Enterprise IT Architectures

© Copyright IBM Corporation 2007

Elements for a successful End-to-End Implementation

� Success with SOA Requires a Core Infrastructure

� The SOA reference architecture is a way of looking at the set of

services that go into building an SOA.  

� The backbone of the reference architecture is the ESB (Enterprise 

Service Bus), which facilitates communication between services. 

� The reference architecture is a great tool for laying out roadmaps for 

pursuing SOA.
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ESB (Enterprise Service Bus)

� An Enterprise Service Bus (ESB) is an architectural pattern defining a flexible 

connectivity infrastructure for integrating applications and services.

� The architecture pattern is a guiding principle to enable the integration and 

federation of multiple service bus instantiations.

� An ESB performs:

- Routing messages between services

- Converting transport protocols between requestor and service – managing multiple 

protocols

- Transforming message content between requestor and service

- Handling business events from disparate sources
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POSSWO

App Server

POSSWO

Terminals

SOAP/HTTP
SOAP/HTTP,

Other

Mediations (routing)ESB

Services

Store i

App Server

POSSWO

JMS

ESB

Enterprise

Adapter Adapter Adapter

Business Functions

Message Queuing

ESB Pattern in Action – Retail Scenario
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L
in
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ta
in
a
b
le
 c
o
d
e Message Queuing /

CORBA

Removes the 

connectivity

logic from the 

application

Application

Mediation &

custom

adaptation logic

Connectivity logic

Enterprise

Application Integration

Removes the 

connectivity + 

mediation logic

from the 

application

Application

Custom 

adaptation logic

Connectivity and

mediation logic

Application as 

a service

Enterprise

Service Bus

Reduces 

application to its  

core business 

functions

(i.e. a service)

Connectivity,

mediation & custom

adaptation logic

Direct Connectivity

(No middleware)

All connectivity, 

mediation and 

custom logic

buried within the 

application.

Application

Connectivity,

mediation &

custom 

adaptation 

logic

Reduced development and maintenance; increased flexibility and reuse

ESB is the next stage in the technology evolution
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ESB Core Principle – Service Virtualization

� ESB acts as an intermediary (proxy) between requestor and 

provider

� ESB provides service virtualization of

- Location and identity

- Interaction protocol

- Interface

� Interactions are decoupled, supporting separation of concerns
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Interaction, Process, Information, Partner, Business App, Access ServicesInteraction, Process, Information, Partner, Business App, Access Services

IT Management Services

Expanded View of the Enterprise Service Bus

Business Logic

Security Management

Message ModelsMessage Models

Message FlowsMessage Flows

Transport ProtocolsTransport Protocols

Enterprise Service Bus

Interaction Patterns Mediation Patterns

Registry
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Domain of interest -
Intranet Exchange

ESB

.NET Client

WebSphere

(WAS/Portal)

Tooling

SOAP/JMS

XML/MQ Client

XML/MQ

SOAP/HTTP

Text/MQ Client

Text/MQ

Some Client

XML/HTTP

SOAP/JMS

COBOL Copybook/MQ

SOAP/HTTP

XML/HTTP

.NET provider

WebSphere

provider

CICS

Some provider

Case: Multi-protocol Exchange – Intermediary decoupling 

heterogeneous consumers and suppliers
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Infrastructure ServicesInfrastructure Services

What is NOT in the Enterprise Service Bus?

� In the ESB – capability necessary to support service virtualization

� Not in the ESB – everything else!

- But things not in the ESB may use or be used by the ESB

Security Management Registry Business LogicBusiness Logic
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Mediation Patterns

Monitor CorrelateDistributeRouteTransform
Protocol 
Switch Enrich

Request / 
Response

Event 
Propagation

Request / Multi 
Response

Canonical 
Adapter

+ + +

Transform – Log - Route Gateway
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Services
atomic
and 
composite

Operational Systems
(Applications & Data)

Service
Components

Consumers

Business Process
Composition; choreography; 
business state machines

SCA

Billing
(CICS 3.1)

Address

Verification

Account

Activation

Account

Inquiry
Determine

Eligibility

Create

Account

EJB

Determine Applicant

Eligibility

Open

Account

Account

Activation

Account

Verification

EJB

GL
(SAP)

Sales Application
Central Office

Sales Application
Regional Office

Address

Verification

create from 
scratch

indirect 
exposure

third-party 
reuse

Account

Setup

AR

Setup

direct 
exposure

indirect 
exposure

Message

Flow

Customer
(CICS 2.x)

Example JK Enterprise – a virtual company with an „Open 

Account Process“
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Example A: Multiple Channel Access to Backend Service

Applicant

Eligibility

Service

High Value

Accounts

Account

System

Determine Eligibility Service Module

Service 

Component

Eligibility

Mediation

Service Import

HQ 

Eligibility

Service 

Export

(ACT)

Service 

Export

(HVA)

SOAP/

HTTP

XML/

JMS

SOAP/

HTTP

ESB

Java Client Appl

J2EE Appl

J2EE Appl

• Review Export and Import

• Build mediation flows

• Deploy Service Module

• Review Export and Import

• Build mediation flows

• Deploy Service ModuleWebSphere Integration Developer (WID)

• Transform Request/Response 

• Business Objects

• Log Message Infos

• Transform Request/Response 

• Business Objects

• Log Message Infos
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RFC/ 

BAPI

SAP

Create New 

Customer Record

Create Account Service Module

ESB

Websphere Integration Developer (WID)

Service Import

SAP Outbound

W
e

b
S

p
h

e
re

S
A

P
 A

d
a

p
te

r

Business 

Objects

Test Client

• Deploy Adapter

• Discover Enterprise Service

• Generate BAPI Business Objects

• Deploy/Test Service Import

• Deploy Adapter

• Discover Enterprise Service

• Generate BAPI Business Objects

• Deploy/Test Service Import

Enterprise Service
Discovery

Example B: Create SAP Service 
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III. SOA Reference Architecture
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Moving to Services-Oriented Solutions – Layered 

Architecture View

Services
atomic and composite

Operational Systems

Service Components

Consumers

Business Process
Composition; choreography; 
business state machines

S
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Application

Custom
Application
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Channel B2B
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A
p
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s
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In
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Business Innovation & 
Optimization Services

D
e

v
e

lo
p

m
e

n
t

S
e

rv
ic

e
s

Interaction 
Services

Process
Services

Information 
Services

Partner
Services

Business App 
Services

Access 
Services

ESB IT
 S

e
rv

ic
e

M
a

n
a
g

e
m

e
n

t

Infrastructure Services

� Linkage between business and IT 
through support of the entire 
SOA Lifecycle

� Connectivity and Service Isolation
through the Enterprise Service Bus

� Separation of Concerns/Modularity 
for incremental adoption

� Component-based Programming 
and Solution Development

� Business and IT Monitoring and Management

� Open Standards

The SOA Reference Architecture and its Key Principles
Providing IT Flexibility to Meet the Demands of Business
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A
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Business Innovation & Optimization Services

D
e

v
e

lo
p

m
e

n
t

S
e
rv
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e

s

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

e
rv

ic
e

M
a
n

a
g

e
m

e
n

t

Infrastructure Services

Optimizes throughput, 

availability and performance

EJBs

Federated
Query

DB

Access

DB

AccessSiebel

Adapter

CICS

Access

Business 

Dashboard

Open 
Account

Portal

Approved

Community
Manager

IT Management 
Console

Separation of Concerns 
The SOA Reference Architecture in Action
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IV. Identification and Specification of 

Services
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�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

Method Background: The SOA Lifecycle
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services
atomic and composite

operational systems

service components

consumers

business composition
process choreography, 
business state machines
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Packaged
Application

Custom
Application

OO
Application

Application 

Renovation

for 

Service Exposure

Top Down 

Modeling

to Identify 

Business 

Services

Legacy 

Componentization

for 

Service Exposure

Model Driven

Development 

with Intent of 

Top-down 

Service 

Exposure

Wrapping Legacy 

or 

Packaged 

Applications for 

Service Exposure

Top-down

Bottom-up

Meet-in-the-middle

How: Approaches to SOA Solutions
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Step 2: Define a Service Model        
• Identify your services based on your business components

• Specify the services and components accordingly

• Make SOA realization decisions based on architectural

decisions

Step 3: Implement a Service Model
• Develop a service-oriented architecture to support the 

Componentized Business 

• Implement service based scoping policy for projects

• Implement appropriate governance mechanism

Step 1: Break down your business into components
• Decide what is strategically important, and what is just operations in 

the value chain domains

• Analyze the different KPIs attached to these components

• Prioritize and scope your transformation projects

Business 

Components

(CBM)

SOA 

Realization

Service

Modeling

(SOMA)

Business-Aligned IT Architecture

Best implementations start with business design or a master 

plan 
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Business & 
Financial

Management/
Infrastructure

Manufacturing/
Product 

Development

Relationship
Management

Business 
Acquisition 
& Retention

Risk Management
Policy 

Administration
& Services

Group 
Administration

Business Strategy

Direct

Execute

Control

Operations
Management 

And
Planning

Group
Strategy

Customer 
Relationship

Strategy

Reinsurance 
Strategy

Market and 
Promotion
Planning

Benefit Payments

Claims
Management

Strategy

Miscellaneous 
Payment 
Planning

Investment Strategy

Investment/Capital
Management

External Reporting

Procurement/
Vendor Management

Customer 
Information Profile

Correspondence
Handling

Contact Servicing/
Service Centers

Illustrations

Underwriting
Decisioning

Regulatory and 
Compliance 

Reporting

Product
Development

Internal/External

Product Education

Correspondence 
Management 

Customer 
Management

Risk Compliance,
Legal Monitoring

Underwriting 
Management

AR / AP

Financial Reporting
and  Controls (GL)

Audit

Human Resources

Learning/Knowledge 
Services

Sales Support

New Business 
Processing 
(Application)

Processing
Policy 

Changes

Surrenders/
Maturities

Payment Processing
(Disbursements)

Process Claim

Fraud Investigation

Operations
Management

Controls

Account 
Management

Product 
Management

Internal/External

Product 
Planning

Risk, Compliance, 
Legal Management

Promotion
Management

Producer Portfolio 
Analysis 

Billing

Claims 
Litigation

Enrollment
& Eligibility

Plan Sponsor 
Services

Competency 

Operational

Levels

Investment 
Operations

Business & 
Financial

Management/
Infrastructure

Manufacturing/
Product 

Development

Relationship
Management

Business 
Acquisition 
& Retention

Risk Management
Policy 

Administration
& Services

Group 
Administration

Business Strategy

Direct

Execute

Control

Operations
Management 

And
Planning

Group
Strategy

Customer 
Relationship

Strategy

Reinsurance 
Strategy

Market and 
Promotion
Planning

Benefit Payments

Claims
Management

Strategy

Miscellaneous 
Payment 
Planning

Investment Strategy

Investment/Capital
Management

External Reporting

Procurement/
Vendor Management

Customer 
Information Profile

Correspondence
Handling

Contact Servicing/
Service Centers

Illustrations

Underwriting
Decisioning

Regulatory and 
Compliance 

Reporting

Product
Development

Internal/External

Product Education

Correspondence 
Management 

Customer 
Management

Risk Compliance,
Legal Monitoring

Underwriting 
Management

AR / AP

Financial Reporting
and  Controls (GL)

Audit

Human Resources

Learning/Knowledge 
Services

Sales Support

New Business 
Processing 
(Application)

Processing
Policy 

Changes

Surrenders/
Maturities

Payment Processing
(Disbursements)

Process Claim

Fraud Investigation

Operations
Management

Controls

Account 
Management

Product 
Management

Internal/External

Product 
Planning

Risk, Compliance, 
Legal Management

Promotion
Management

Producer Portfolio 
Analysis 

Billing

Claims 
Litigation

Enrollment
& Eligibility

Plan Sponsor 
Services

Competency 

Operational

Levels

Investment 
Operations

An Accountability Level characterizes 

the scope and intent of activity and 

decision-making.  The three levels used 

in a component business model are 

Directing, Controlling and Executing.

�Directing is about strategy, overall 

direction and policy.

�Controlling is about monitoring, 

managing exceptions and tactical 

decision making.

�Executing is about doing the work.

A Business Component is a part of 

an enterprise that has the potential 

to operate independently, in the 

extreme as a separate company, or 

as part of another company.

Columns are Business 

Competencies, defined as large 

business areas with characteristic 

skills and capabilities, for example, 

product development or risk 

management.

A CBM (Component Business Model) is a tabular overview of a 

business
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Services, service components, and processes are the SOA 

modeling artefacts to focus the business IT alignment 

� Business Processes

(Consumers: Abstract Flows

� Services

(Atomic and Composite)

� Service Components

(Providers: Systems)

SOMA was created to specifically address modeling 

(analysis, identification and specification) of all three constructs.

<<object>> <<object>>

<<object>>
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Domain 

Decomposition

Subsystem

Analysis Service

Specification
message & event

specification

component flow

specification

service flow

specification

Realization Decisions

Goal-Service

Modeling

Existing Asset

Analysis

Component 

Specification
information

specification

service allocation 

to components

component 

layering

technical feasibility 

exploration

Top Down 

Analysis

Bottom-up 

Analysis
Service Specification

Helps Scope Service 

Identification Process

Align Services

with Business Goals

Domain 

Decomposition

Goal-Service

Modeling

Existing Asset

Analysis

Identification

Specification

Realization

�Domain Decomposition (Top Down Analysis)

�Existing Asset Analysis (Bottom-up Analysis)

�Goal-Service Modeling

Process/

Business Use Case

Sub-Process

API’s for

potential service

realization

SOMA (Service-Oriented Modeling and Architecture) 

identifies services through three complementary techniques
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SOMA Specification uses multiple techniques to select services for 

exposure, to specify flows, services and services components that 

realize them

- Service Specification

� Elaborates the Service Model, 

Includes Service Litmus Test

that “gate” service exposure 

decisions

- Subsystem Analysis

� Partitioning into service 

components that will be 

responsible for service 

realization

- Component Specification

� Detailed component modeling, 

flow, information architecture, 

messages

Domain 

Decomposition

Service Realization Decisions

Goal-Service

Modeling

Existing System

Analysis

service allocation 

to components

component 

layering

Identification

Specification

Realization

Subsystem

Analysis Service

SpecificationComponent 

Specification
information

specification

message & event

specification

component flow

specification

service flow

specification

Technical Feasibility

Exploration
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� “From all the candidate 

services, which ones 

should we expose?”

� Not all candidate 

services should be 

exposed

� Every implemented 

service has costs and 

risks

� “Service Litmus 

Test” helps make 
exposure decisions

Candidate 

Services

Candidate 

Services

Services 

(exposed)

Services 

(exposed)

Business Alignment

Composability

Externalized Service Description

Redundancy Elimination

SLT

Candidate 

Services

Candidate 

Services

Services 

(exposed)

Services 

(exposed)

Business Alignment

Composability

Externalized Service Description

Redundancy Elimination

SLT

Business Alignment

Composability

Externalized Service Description

Redundancy Elimination

SLT

S0

S1

S2

S3

Business Goals Candidate Services

SLT 1-1 : Does the service provide a 
required unit of business functionality 

that supports business processes and 

goals? 

Service Litmus Test: During the Service Specification we 

make service exposure decisions
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JK Enterprises Service Exposure Decisions

0.Open Account

1.3.1
AR 
Setup

1.3.2
Account 
Setup

1.3.3 
Create 
Account

1.2.2
Address 
Verification

1.1
Account 
Inquiry

1.3
Account
Activation

1.2
Account 
Verification

= Service to be exposed 

Legend

E
  X

  A
  M

  P
  L

  E
   

F
o
r illu
s
tra
tio
n
 o
n
ly

1.2.1
Determine 
Eligibility

JK Enterprises Service Exposure Decisions
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UML 2 Profile for Software Services Elements
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SOMA Service Realization Step

- Component Layering

� Allocation of 

component to the 

application architecture 

layers

- Allocation of services 

to service components

- Technical Feasibility 

Exploration

- Realization Decisions 

with Justifications

Domain 

Decomposition

Goal-Service

Modeling

Existing Asset

Analysis

Identification

Specification

Realization

Subsystem

Analysis Service

SpecificationComponent 

Specification
information

specification

message & event

specification

component flow

specification

service flow

specification

Service Realization Decisions

service allocation 

to components

component 

layering
Technical Feasibility

Exploration
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Service

Requester A
Service

Requester B

Service

Requester C

Service 4 Component  II

(stand-alone)

Target

Service 1

Service 2

Component  I

(stand-alone)

Service 3

Service

Requester B

Service

Requester C
Phase 2

Legacy Application

Service 1

Service 2

Component  I

(Façade +)

Service 3

Service

Requester A

Service

Requester B

Service

Requester C

Service 1

Service 2

Component  I

(Façade)

Legacy Application

Phase 1

Service

Requester A

Service

Requester B

Legacy Application

Existing

Service

Requester A

Legacy Migration Example
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Positioning of Portal  as general User Interface

Single Sign On

Personalization

Customization

Navigation

Secure Access

IT perspective

People Awareness

user perspective

Integration at 

the glass

CRM Application

SCM Application

Content 

Management

Collaboration

eHR

Web Services

Federated

Search

Rapid, Role Based Deployment

Scalability and Reliability
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Illustration of an Portal Implementation 

Portal

App 1

App 2

Internet

Mail

Collaboration

Intranet

Existing Application
Customer data

( Database )

Service Interfaces

Generic Service Layer

Existing Application

Oracle

Forms

Data

Monitor
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V. Case Study 2

Integration Architecture for FACT
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Financial Accounting for Container Business

� Financial Accounting performed by SAP

� Long lasting Business Processes – from taking the order to delivery at 

destination

� Global IT environment (140 countries)

� Integration of approx. 40 operational applications
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Container Business Value Chain

• Depot Management

• Deconsolidation,  Re-label

• Purchase Order 

Management

• Consolidation

• Labeling, Scanning

Trucking/ 

Intermodal
Terminal

Trucking/ 

Intermodal

Warehouse &

Distribution

• M&R (Container,  Vessel)

• Equipment Leasing

• Crewing

• Ship Owning

Origin

Destination

Warehouse
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Process Model describing  IDD (Interface Detailed Definitions) 

Process Model

Process

Step

IDD

Class Models for Data

Legacy Intermediate SAP
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Overview

� IDD (Interface Detailed Definition) related to a step in the Business 
Process – may include multiple information flows

� FS (Functional Specification)

- Functional Specification (FS) defines data (SAP and Legacy) from Business 
Perspective, including some transformations

- Data Structure include IDoc / BAPI as well as Legacy interface data 
structure to be used and or customized

� TS (Technical Specification) 

- Technical Specifications (TS) (Overview, SAP, Legacy, Broker)
include AND data models and XSD (XML Schema Definition) for XML of 
SAP IDocs, XML of Legacy Application Interfaces, Transformations
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Deliverables of Data Structures for an IDD

Metadata                                                        

Process Model

Process

Step

IDD

One Flow

IDD

Def

Meta-

data

Data Field 

Mapping 

XSD

Legacy Relation-

ships

XSD

SAP IDoc

FS
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Integration Architecture is about breaking “Interfaces” into 

smaller chunks

SAP
File / DB  

Legacy 1

Legacy Systems FACTInterface

Integration Architecture

A miracle

occurs

Broker
Legacy

Data

SAP

IDOC
Legacy

Adapter

SAP

Adapter
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FACT Integration Layer – Technical View

File / DB  

FACT Integration Layer

XML

Broker SAP

Legacy 2

Adapter Adapter

XML

File / DB  

Legacy 3

Adapter

XML

File / DB  

Legacy 1

Adapter

XML

File

Queue

Legacy Systems FACT

Std.

API

IDOC

API
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Case Study 2 

� Apply SOA Principles to the described environment

� Define SOA Infrastructure

� Explore the use of Business Process Management

� Present a SOA Solution for FACT


