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SOA Reference Model

| Asset and Registry Services

Lifecycle Services
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» People are the drivers of the business — they interact with reusable business
services using the right information at the right time!

» Starting point for SOA - enabling people to interact with application and
information “services” supporting business processes.

* Provided by Portals using Portlets or Widgets, relying on security for the
managing user access

» Based on Web Servers, eventually using AJAX

= \Web 2.0

5 © 2010 IBM Corporation



v 1r

~gUniverSity Zurich — Enterprise IT Architectures

Interaction Services: Exposing SOA End-Users
Using Portal As the “Front End” of SOA
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What is an Interaction Service?

* Portlets can be

Portlets
1

* A Service Consumer (1)
* A Service Provider (3)
2 « Portlets can

3 * Initiate processes (1)

» Act as a Participant in a process (3)
« Communicate with each other

Service A Service B Service C Service D
WMQ SOAP/HTTP SOAP/IMS HTTPS

The Portal Framework Provides Service Aggregation
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Interaction Services: Building User Interaction Services

Secorecard Getting Started

Application . . .
JKeenterprises Application for Credit

Application ot Enter the following customer information:

i Customer 10 [ _ Fillfor Do |
CompuyHame [EN o Company Mame: |
B T ™y =
Address Lne 2 Fsyswmsanmm e
city [icter |
Conmtry Fran Der
Btate | Fromie: —_—
PostalZip Code. V9T I3 Lz |
Contact Information
Fraken P
e 215321 Mow enter the following information for your designated
TeDMeber L0011
First Nama: I
i P ) 555 5555
Disclaimer - Terms sod |
Tax I Nuriber: l

e

=i

int-of -contact:

| Senc | Frovame |

Developing and Deploying the
“New Account” Application

Melissa Clark
Infarmation

Scorecard for Melissa Clark

[ New objective

=

Espand all| [ Scorecard Acy

Janet Higgins
Maggie Assad

0 Mo matches were found,

Search by:
Search for:

melissa QA Search

Building Role-Specific
Portlets and Dashboards

Customer

Customer zatisfaction

Grow Market Share

Finance

Achieve Revenue Goalz )

B Grass Profit
Graphs and Reports b

» Maintai .
Maintain Spending target Linkages b

~ Attachments
Intermal Business Process

Growth Through Mew Pradu

Mew Patents

* 50R Compliance
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Traditional Interaction: Interrupted interaction with request
driven processing with static page refresh

Web Browser

1| .

|

Web Page |

Request

Page refresh

v

||

Web Page |

Request

Page refresh

Request:

Y

Web Page | i

Page refresh

Y

S

User Data Model
User Session

Business logic

ES

Shared data model
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AJAX Web Interaction: Continuous user interaction with event
driven processing and dynamic content refresh

10

Page Request

v

Page elements

Web Page,
Client Application

< .> o Page Render
—_— -——————- XMLHttpRequest - — — — — — — >
— +—r—————— Data refresh— — — — — — — — — 4

Partial data

( XMTE:?;IDN S S XMLHtipRequest — — — — — — — >
Text) <+ — - ————— Data refresh— — — — — — — — — 1
—————— XMLHttpRequest - — — — — — — »
+ 1t —————= Data refresh— — — — — — — — — 1

: + —t—————- Data refresh— — — — — — — — — 1

iy
S

User Data Maodel
User Session

x

Business logic

S

Shared data model
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» Delivering actionable information to people and processes

= Connect, enhance and deliver in-context information across diverse
operating systems, applications and legacy systems through reusable
services

» The Information Services enables consistent views and maintenance of data
and content, providing a “single view of the truth” to people and processes
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Information Services: Tight coupling causes inconsistent results

Create Quote Create Estimate

Process Flow

Process Flow

ol N s i il

Access
Transform
Cleanse

Access
Transform
Cleanse

<

Legacy Data Packaged
Application Warehouse Application

Inconsistent “view” of the data

Inconsistency in sources and how data is derived
Inconsistent rules applied to data
Multiple points of maintenance

No flexibility to change information sources and formats
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Information Services as Solution

Create Quote
Process Flow

Create Estimate
Process Flow

Information as a Service

Access (Shared Metadata)

Transform
Cleanse

Data’ =
Warehouse

Consistent packaging of data

Leverages understanding of metadata relationships

Applies consistent rules to data

Centralized control and maintenance

Flexibility to add and change information sources and formats
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- - Process Services
u Separatlon of concerns is a

well-known architecture principle for “Workflow”
application design
= Easy to undéFéetréﬁ‘H”&Sﬁﬁ‘é‘fFége for Process Services Informezics Sorinns
single applicafigiifs o
= Information ateRIIEELUTETE an integrytness processes nau iBrasentation”

part of enterprise architecture

= |Information services are more than
data storage and retrieval

Business App Services BiIse Dp senvices

Build on a robust, “Application LogiC”

scaleable, and secure
services environment

Information Services

«Data”
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Separations of Concerns Focusing on Exposing Application
Services

Process Services

“Workflow”

Interaction Services

= As aresult, data is tightly coupled with the
corresponding application logic
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Information Services: Several Patterns

17

Account
Open
Process

S

Store/Retrieve
Application

v

@

Account
Application
Database

Information
Service
Enablement

Account
Open
Process

S

Lookup
Customer

£
o O

Account Customer
Data Master

Integrated
information
services

Account
Open
Process

A

Store/Update
Customer

Master
Data
Management

Account
Open
Process

S

Request
Documentation

\4

d

Account
Documents

Content
Management
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Information Services: Pattern — Transform Your Data
Create Trusted Information from Disparate Sources

As-Is Environment | _ [
. . . Analyze Review
Data resides in disparate sources customer # historical
Manual & redundant integration of data info data
by multiple consumers results in high 1
costs and inconsistent/inaccurate data _
Slow response time due to large data Consolidered pata
volume and complex transformations <on
Data Population ext
. . . Service - Data
Solution Characteristics Warehouse

Apply transformations on extracted
source data; copy into consolidated target

and expose consolidated data as services v/ load
. . a oa
Invoke population from business process A

traditional context T

- |Metad at4

transform

Results

Data
Population

Multiple consumers can access trusted,

accurate and integrated information through a L J L eI
) Legacy Legacy

service atabase , , . Databas

Data availability aligned with business account data

process
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Information Services: Pattern — Deliver Your Data

Virtualized Through Services

= As-Is Environment

— Data resides in disparate sources

— Manual & redundant integration of
data by multiple consumers results
in high costs and
inconsistent/inaccurate data

— Slow response time due to
inefficient real-time access

= Solution Characteristics
— On demand integration instead of
redundant data
— Transparent & optimized access to
distributed, heterogeneous sources

= Results
— Real-time access to distributed
information, fast response time
— Scalable approach for adding more
data sources

19

: > > >
Review

current

accounts
A

Federated Data
Service

(Reporting)
Application

SOA

traditional context I
context

Data Virtualization Through
Data Federation Server

Legac Legac
atabas atabas

Ietad atI

______
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» ESB acts as an intermediary (proxy) between requestor and

provider
Service Regquestor: ESE: Service Provider:

0.1 request

0.1.1; request
wreturn
0.1.2: request
wreturns
0.2 request

= ESB provides service virtualization of
— Location and identity
— Interaction protocol

— Interface
» Interactions are decoupled, supporting separation of concerns
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ESB is today’s technology

Direct Connectivity _ Enterprise Enterprise
Message Queuing /

(No middleware) Application Integration Service Bus

]
IS CORBA
o ..
o Connectivity, - '
_% mediation & Connectivity logic
= custom —
'S . . Connectivity and
© logic custom Connectivity,
E adaptation logic Custom mediation & custom
o adaptation logic adaptation logic
7p]
()]
= Application Application Application Application as
a service
All connectivity, Removes the Removes the Reduces
mediation and connectivity connectivity + application to its
custom logic logic from the mediation logic core business
buried within the application from the functions

application. application l.e. aservice)

Reduced development and maintenance; increased flexibility and reuse
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= 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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ESB Pattern in Action — Retall Scenario

Business Functions
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Ut Component
Interface: _—
How to call this 1] Uniform
component (T Representation of
el encapsulated
Implementation
(L) ‘QB sssssss Process (L = Business State Machine ) @ FSBusiness Rule @ J,"_g,Human Tesk

Encapsulate components for reuse

All components (e.g., services, rules, human interactions) are
represented consistently and invoked identically

25

IBM, along with BEA, Oracle, SAP,
IONA, Siebel and Sybase have
announced the new specifications for

SCA
1.1
Reference:
What this
components calls
1.1
@ & Interface Map 4l (@ &F Selector @ 5 1ava (Pola)
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Standard SCA (Service Component Architecture) — Component
Assembly

Business R
| Get

—

26 © 2010 IBM Corporation



v 1r

~Q'University Zurich — Enterprise IT Architectures

SCA (Service Component Architecture) — Example Part 1

e Modules: Encapsulate and Reuse Functionality

o Libraries: Share common definitions . Business Rule:
m | | Get Cust

’Appro e Human Ta
. : . .

Approve
! ox

w«

I Relatio

Interface Map
B Conver ]
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SCA (Service Component Architecture) — Example Part 2

e Store Order in SAP instead of DB2
» No effect on common objects or consumers

- Business Rule
m | GetCu

o cuiy

. -
rove
B Epes

O:Order
IF: StoreOrder

o
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Interaction, Process, Information, Partner, Business App, Access Services

Business Logic

Enterprise Service Bus
4

Message Flows

[ Interaction Patterns ] [ Mediation Patterns ]

Message Models I
Transport Protocols '

Il ! 1l

Security Management Registry

IT Management Services
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ESB — Multi-protocol Exchange — Intermediary decoupling
heterogeneous consumers and suppliers

/ Domain of interes\
Intranet Exchange
SOAP/IMS SOAP/IMS -

[ weTprovizer

SOAP/HTTP

| ——

L

XML/HTTP
 someprovider
XML/MQ COBOL Copybook/MQ
XML/MQ Client m— CICs
Text/MQ

\\Text/MQ Client .
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Example of ESB use

Open
Account
Account Account
Activation Verification

indirect indirect direct create from third-party
exposure exposure exposure sciatch reuse
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Example A of ESB use: Multiple Channel Access to Backend

Service

Account
System

Java Client Appl

High Value
Accounts

J2EE Appl

32

B Eligibility B
Il Mediation

* Review Export and Import
* Build mediation flows
 Deploy Service Module

Applicant
Eligibility
Service

J2EE Appl
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Example B of ESB Use: Create SAP Service

33

Websphere Integration Developer (WID)

* Deploy Adapter

* Discover Enterprise Service

* Generate BAPI Business Objects
* Deploy/Test Service Import

. Enterprise Service
Test Client Discove

SAP Outbound

Business
Objects

Create Account Service Module

SAP
_______________ Create New
RFC/ Customer Record
BAPI
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Our business networks...are becoming broader...and much

more dynamic ~
> )
(L, O
() . Producers Y ®
& Insurance

® Carrier

Agents & Partners &

Re-insurers

Financial
Institutions

3d Party
Services
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Where We Are Heading — Start

e

Division
N N o oY o o o o o o o o B o o P B B |

Case Study: Procure to Pay Process
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Where We Are Heading — Goal

Customer

Division

My A
Shared
Service

Supplier

Outsourced

Case Study: Procure to Pay Process
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Separation of Concerns: Example “Open Account” Process

The SOA Reference Architecture in Action .
Business
3 2 Dashboard

'y =
Business Services and Events = =
Business-driven Enterprise & |
Architecture and Standards _ | J

— e e
b

Information Services

Process Services

Interaction Services

e Portal Federated
‘ Query

IT Service
Management

Manane
and secure
services,
applications
2.

Community
Manager

Infrastructure Services —_—
Optimizes throughput, IT ManagemJent

availability and performance Console
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Process Services: Managing Your Business Processes

Process Assembling

&
g, 0P

D U

Clean hand-off from IT ) == Constructs for dynamic

with Business Models, and adaptive business
Metrics processes based on an

integration platform

Business Process Modeling

A e — Process Server
@ . y X
Service Service Ser(Agat O
Service Service Service Service
Feedback for Real time
continuous management of
improvement business processes

Business Process Monitor
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Business Process Management is a team sport ...

e

_ "’ir'f
Business
Sers

hd;
Process
Owner

“How can | work
smarter supported by
flexible and dynamic
processes modeled
for the new way
people buy, live &

o

IT Leader

Busiriess

Leader
Ss

Analyst

IT
Architect
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) _ _
m Responsible for Overall Business

Performance, Compliance, and
Business Governance
Leader

‘. Manage business performance and
decides on strategic and tactical
needs for a specific area of

Business responsibility

Professional

Interprets business professional
and business leader requests and
documents them into process

Business
Analyst models
Specialized business analyst that
'{z concentrates on the simulation &
analysis of processes in their
Process business environments and their
Analyst interactions

41

=\

IT
Leader

3

IT
Analyst

P9

IT
Architect

IT
Developer

A Business Leader responsible for
delivering technology solutions
that enable the business

Interprets business analyst
inputs/requirements in the context
of IT capabilities, works with team
on IT-based Business Process
improvement

Defines basic operational
imperatives in the provision of IT
services with a focus on resiliency,
reuse, and adaptability

Follow’s IT Architectural principles
to create ‘building’ blocks for the
construction of applications
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Modeling a Business Process — Tasks, Flows, Organization, ...
Standard is BPMN (Business Process Modeling Notation)

Design

»* =8
| [z@ Order Authorization Process X | ®
Save Finish Editing Save a Draft
Palette (Detailed) b4 2 Style << Actions  ** \iew *» Export »>
Ot ®*°0°0ge0@ P’ "
©® @ ¥ . > O P
Tash Q G ateway Start Event Intermediate End Event Hote Badiground = s el
Event Color
Activities Gateways Start Events Intermediate Events End Evenis Other - - -

Order Authorization Procegs |[ERLEZEEL

This activity should he
implemented by calling a
standard service
awailable to JustQrders...

Lo
EEREE |

Prepare Rejection 18
Response

Bad

a Ao, CreditLard Perform Credit
Get Custamer — Check ST Send Response o
Infa

Payment Method Evaluate Credit
Score

Goaod
Cash Prepare Approval |
Response

=
-: 1o I-n
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= Assemble a Business Process Model

— Import the Process Model
Modeling

— Graphical Notation for BPEL
(Business Process Execution
Language)

= Assembling
— Apply the building-block approach

— Integrate services provided
by service components

Role: Integration Developer

43

Laan}

I | SimpleAccountyerification_Flow

& | SimpledccountyerificationReceive
|
N
<§> Credit Report
1
EU3
<& Credit Risk Assessment
F ) | )
NI b b RV
<§> Pricing and Approval <§> Generate Decline
| < |
2 | SimpleAccountyerificationReply

®

@ ru':‘>Cr'at:litRepn:-rl:
Credit Report
@ & CreditRiskissessment
Credit Risk Assessmant
1.1
@ SimpleAccountVerification @© 2 SimpleAccountYerification
1.1
SimpleAccountYerification Export i @ = Pricingand&pprosal
Simpledccountyerification Pricing and Appraral
=

() &= Generatebecline

Generate Decline
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What is BPEL (Business Process Execution Language)

» Use the specification of a Business process
» Assemble the process and (web) services

As Web Services Orchestrating Web services

CB

=\ y—R

< > L
WSDL \_a
Port Type &
Operation DQC] \ S?ri:ie

Web
Service
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I

Common Invocation Model

é Loan Svskem

E Personal Loan Request

[ 3 Get Customer Information ]

& Credit Rating
@ Approval

K —
[& Mot Approved ]
I

& Additional Services
@] Reply

[& Approved ]

495

Fetnpplicauumfu

' llzqtnmwrt

| oetinterestRate

|
et Cusktomer Information |

dlh ,FEI Fraud Check H

é |5 Credit Rating >’

PeopleSoft system
with customer
credit
ratings v
{I; % Approval )
Web :
_.(Iﬁ E% Additional Services [ il
Send letter ko applicant . .Stxt monthly payments
|f Approved then LatterSent Pa.yrnerisstarbed |
Send letter offering ‘@
gold
If NOT Approved

Send letter offering
Credit counseling service
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WS-BPEL Business Process: Microflows and Macroflows

\‘--.TD
# .';l JMS Message |
|'II:: k T.Z-———-..___ :—- \
| T ‘ﬂ I Ts III./:\.-I""E: :E— _ _: II".
o Transéction Boundary
Microflows Macroflows
One Transaction Multiple Transactions

And compensation transactions
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BPEL Business Process: Compensation

- b bl
| atrh |
[q? Get Account Details‘ﬁ] A >

[ et i ]
b ) . [ 1F Compensate Get Account Details ]
G

[ {f‘ Compensate Retrieve Credit Report ]

[ & Retrieve Credit Repl:urtslﬂj & -
—W{P Compensate Update Customer Record ]
b
& Update Customer Record
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Logical Architecture for Business Activity Monitoring

Deploy
Monitoring
Model

Send events

Monitoring statistics
imported to Modeler

Events sent to Monitoring Model
Monitor Server executes
Generated
business situation
events
Replicate
database
Business situation Take action
events (from 2 & 5)

48
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Monitoring Example: Drill to Instances

-0

Underwriting Performance Monitoring

Average Underwriting Time (Year to Date)

Instances

@

Diagram Loan 1D Loan Type
A 11000 Jumba

o 18000 Conforming
) 21000 Conforming
i 6000 Conforming
iy 1000 Cenforming
o 2000 Conforming
Ry 7000 Conforming
" 14000 Conforming
S 15000 Caonforming
“ 23000 Jumbo

12h

|E||E| Page 1 of3 IEI IEl Goto page:

18h

1d,6h

49

Restore Original Content

KPI Properties

Show instances

Alert Manager

Size of Loan
525,000
10,000
200,000
200,000
350,000
200,000
200,000
350,000
350,000
525,000

Rate
5 375
5875
55

i}
6.125
G

55
6.125
6.25
5375

| [#] Results 1to 10 6f 23

Status
Completed
Processing
Rescinded
FProcessing
Completed
Processing
Rescinded
Completed
Completed
Completed

= Search for:

Loan Document MC

+

H hh h | h H hh A

Improved identification of the source
of business problems through
dynamic drill down from aggregate
data to individual instances
contributing to the problem — KPIs to

Instances

Associate ID
Tim Caopner
Steve Haskey
Paul Lyon
Paul Lyon
Jane Parsons
Paul Lyon
Paul Lyon
Jane Parsons
Jane Parsans

Tim Copner

Credit Check Duration
12h,0m,0s
4h,0m,0s
g8h,0m, 05
16h,0m,0s
9h,0m,0s
16h,0m, 053
8h,0m,0s
9h,0m, 05
2h,0m,0s
12h,0m,0s

Underwriting Duration
1d,1h,0m, 05
18h,0m,0s
1d,0h 0m,0s
22h,0m,0s
1d,3h,0m, 05
22h,0m,0s
1d,0h,0m 05
1d,3h,0m,0s
1d,4h,0m 05
1d,17h,0m, 05
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Experience Monitor through your iPhone

il Carrier = 7:10 PM il Carrier = 7:11 PM

WebSphere Business Monitor WebSphere Business Monitor
hitps://9.37.220.198:9446/M... @ [ ¢4

_____ ATET = 1:49 PM
as == (<)

WebSphere Business Monitor w
Average Credit Check Duration

= = _
Fom [
. : N, - "@ M shi3am2s [Jsh
VBRI EICR Business Monitor | B Fast0-4h B Average: 4h- 12

Alerts Tasks KPls | [ Sow:12h-1d
u | - .
sername | a Average Underwriting Duration B

(_) Remember me | B 1d26m5s J6&h

[ Excellent: 0-8h [] Poor:8h-16h
[ Critical: 16h-1d&h

Settings | Help | About |Logout I S L

R = ————
I Ok )i Cancel J
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Enablement of Business Integration

» Business and IT are no longer separate tracks

= Choreography of services
— The sequencing, selection, and execution of operations

Semvices (reusable
functional components)

; 7 @ /
23 N
Standalone Legacy \

Applications

Choreography
(business rules and
processes)
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.|||
||II

BDD Overview (including Legacy Applications)

[

I e WSDL
application /
— o
-
T % z\ Service
@ — *"‘ % & IT e
[ WE — 6%ﬁ Specification
| R — C
T [Z/\ Services @
= / Interface I% (reusable functional
S Lo Specification components)
A g =)
o Requirements
— BT - == @
E__.:_J _'- = m = [Z/\\ New Application
F—.- =~ & be. ) ‘fm :J T
B = L _ji= e @ Choreography
CEEEIT [R[R (business rules
e Ba T and processes)
p )B\A Business Process Model
)\\ and Story Board
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Development

lven

Dr

INESS

Areas for Bus

| RequisitePro

iona

Rat

Modeler

Iness

WebSphere Bus

Business
Analyst

S
o)
o
]
=
<
=
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Big Picture of BDD for SOA

---------------------------------------------------------- Run-time Statistics D e
r—————————————— +  Business Measures ————

Rational RequisitePro

WebSphere Business Modeler
v

Choreograph

services using

BPEL, WSDL,
etc.

Configure Human Assemble Solution

Task Manager (BPEL, Human Task

(including Ad-Hoc) Manager, Business
& Client Rules, etc)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
Business L I
Analyst |
: I
I

I

I

I

I

I

I

I

I

I

I

I

I

I
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SOA Solution Layer Perspective — possible Solution

JKE S04 Solution Layer Perspective - Case Study 5- TOBE

Credit Customer i
0 Sales Office - Sales Diffice - B
Consumets “% pond “m:m “I.Sl.!ew:elane Ia'.Reginnd o l::ne:'d - D::;Inb?;‘d
orkp

Requirenents
s Manager

Service Registry /
o Repository

% | Data Warehouse |

% _|Business Glossary |

| Information
Inteqraton Server

Determine | Configuration 8
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