Computer A ided Strategic Planning

for B2B and G2G Services
for Stage4 Users

Executive Summary

A cbmposité servicerepresentsiterconnection and integration of existing, individual services
provided by governments and businesses. These composites can be used to model a very wide
range of B2B and G26cenarios- individual services in different areas such as healthcare,
education, transportation, and government can belintexd to support many government and
business initiatives.

The objective of this document is to show how strategic plans for compesitees can be

developed by using the best practice of SOA (services oriented architecture). Specifically, the
Strategic Planner automatically invokes a speci e
Modul e (AI M)” to devel cigs Ehe dotument shays lmow AIM&Esn f or
invoked and how it guides the Planner users through the maze of business scenarios, strategic
choices, technical interdependencies, and integration tradeoffs based on cost, performance and
security issues in SOA projectExamples of the questions that can be answered by using AIM

are:
A What is the cost of transitioning to SOA and how can this cost be justified in business terms

A What are the security, performance, governance, and QoS impacts of transitiSag to

A Given a future business scenario, what type of SOA plan will be needed in terms of the services,

configurations, platforms and commeraiii-theshelf (COTS) products to be used

>~

How can the various business and technical scenarios be mauttkchluated quickly to gain
insights before massive deployments

A How can the multiple players (managers, users, business partners, contractors, developers)
participate in SOA projects by understanding and influencing the decisions being made

The documenstarts with a quick overvieaf howthe Computer Aided Strategic Plantandles
compositegSection 1). Section 2 gives an overview of PI®9M (henceforth referred to as

AIM) and Section 3 explains the AIM methodology used to develop completep&Da

Section 4 concludes this document through a detailed case study that shows how an application
can be transitioned to SOA by using the various AIM advisors.

Prerequisite: The Stage3 materials posted on the Planner Learning Corner are prerequitite
document.

NGE Solutions Copyrighted — All Rights Reserved 1



Contents

SPACE QUICKSTART EXERIMENTS FOR STAGE USERS.........ccocoiiii e, 3
1. STRATEGIC PLANNING FOR COMPOSITES (B2B AD G2G INTEGRATIONS)......... 4
0 A 1N = 10 T8 L [ 4
1.2. B2B COMPOSITEPROCESSING INSTRATEGIC PLANNER .....cuuiivtiiiniiiiiieetieemtnesieesnessnesaneean s sann 5
EXHIBIT 1.1: THE BASIC IDEA OF B2B TRADE ....uuiiuiitiiteeii e et et ee e et e et e e te st s e e e s maee s s ssansesnesanees 6
EXHIBIT 1.2: MANAGEMENT INTERVIEW (EXAMPLE ).uuuuuiiiiiiiiiiiiieieeeeeesiseessreneeeeeeeeeeeeaeaeesessmaeeeessees 7
2. INTEGRATION PLANNING THROUGH PISAAIM ...t 10
3. AIM METHODOLOGY .ottt e e et e s s eeeme e e sa e e st e e sba e s saannesees 12
4, |LLUSTRATIVE CASE STUDY: SOA PLANNING THROUGH AIM........ccooeevvieeiinnnen. 14
4.1. STAGE 1: BUSINESSPROBLEM EXPLORATION - UNDERSTANDING THEPROBLEM.........ccvnvvnvennes 15
FIGURE 5: INDUSTRY RATTERN (IP) FOR A RHAIL COMPANY ......oovviiiiiiieeeeeeveeen, 15
4.2. STAGE 2:INTEGRATION REQUIREMENTSGENERATION— DOCUMENTING THEPROBLEM............... 16
4.3. STAGE 3:INTEGRATEDARCHITECTURE(SOA) STAGE — CAPTURING THECOMPLEXITY .............. 17
FIGURE 8: GRADUAL DEVELOPMENT OF AN ARCHTECTURE..........cccoeevvvieeiieeeeeee. 18
4.4, STAGE4: SOLUTION EVALUATION —COST, SECURITY AND PERFORMANCE ANALYSIS ......cvvvvnne. 19
4.5. STAGE5: REITERATE AND CONSOLIDATE RESULTS ATCONCLUSION. .. ceuivniienieineiieeeeiemeeenneens 21
5. CONCLUDING COMMENTS ...ttt e e e e e e e e eaeeaaas 22
APPENDIX A: ARCHITECTURES, SERVICE ORINTED ARCHITECTURES AD APPLICATION
INTEGRATION -- A SHORT TUTORIAL ... oottt e e e 23
AL WHAT IS AN ARCHITECTURE?. ... ittt ettt e ceemta e et et e e s e et e e s e et aaeeaa s aa s ean e et sanseansbmneessnssansn 23
A.2 WHAT IS APPLICATION INTEGRATION?. ... ctiiteite it ieeee et eesete et eeaee et e ea e sa e ssssaensa e snssnsesneesnesensees 23
A.3 A SERVICE ORIENTED VIEW OF BUSINESS ANDSERVICE ORIENTED ARCHITECTURES(SOA)........... 24
A.4 BENEFITS ANDCHALLENGES OFSERVICE-ORIENTED ARCHITECTURE .....ivuiiitiitneiiiiineesieenesnesinnes 25
A.5 SERVICE ORIENTED ARCHITECTURE(SOA)- A CLOSERLOOK ......cccvviiiiiiiiiieieeeeeseeeisieseeeeeaeeeenanns 26
A.6 SOAARCHITECTUREPATTERNS ANDENTERPRISESERVICEBUS....ccuiitiiiiicieeie e 27
A.7 SOURCES OF ADDITIONALINFORMATION (ON THEWEB): ....ceiieiiiiiiiieee e sttt ceeeee e e e s sitteee e e e s 29
SELECTED REFERENCQCES . ..o ittt ettt et et reeee et e et e et e et e s neeanas 29

NGE Solutions Copyrighted — All Rights Reserved 2



SPACE QUICK START EXPERIMENTSFOR STAGE 4 USERS

The SPACE Stage4 user can conduct the following The StrategicPlanner usedts five phases (PO

suggested experiments to develop a bettehnnical
understandingf the entire SPACE Environment.

Suggested Experimentl . Patterns.

Use the Samples Patterns Repository to understand

the Service Bundles by browsing througle
CompositeServices patterns that are directly
concerned with the B2B bundles.

Suggested Experiment  2: Games.

1 Signonto SPACE by using your HPW.

1 Use the Architecture and Integration Games t
develop an understanding of B2B a®&RG
Integrationissues.

Suggested Experiment 3: Simple Planner

1 Sign Into SPACE by using your HPW.

1 Createa scenaridor two small compaies, say
a hospitaland an insurance providdoy wsing
the PISA Simple Planner

1 Assume that patierihsuranceservices need to
be integrate@dcross these businesses.

1 Use PISA to invoke AIM to automatically

invokethe neede integration stepggames and
patterns to producine needed®2B results.

Suggested Experiment 4: Develop an IT
Plan of a Small Companyby using ePlanner

Signonto SPACE by using your HPW and ceate

a scenaridor a ServiceBundle, i.e., a collection of
services that need to be integrated with each oth
as a B2B/G2G modelAn example is asupply
chainfor retail stores

The ePlanner will invoke different sets of service
to handle theB2B Service Bundles.Let us briefly
reviewthe proces®y using Figire 1 which shows a
detailed view of thePlannerfor B2B.

As previously stated, the ePlanner is a set
intelligent apps (“adv
around common resources.These advisors
collaborate with each other to cover five phases (
to P4) shown in Figurel. These advisors invoke

the games, patterns, and other resources to gener

the outputs shown in Figuré. The following
processes should be noted:
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to P4), shown in Figurg, to developplans for
B2B bundles (B2B composites).

1 The first two phases (PO and P1) capture
country and service specific information. Phase
2 generates a customized plan based on PO and
P1. P3 supports execution of the plan and
phase P4 supports monitoring and cohwith
heavy emphasis on project management and

quality controls.

f
o

As shown in Figurel, the Composer for B2B
services is invoked for B2B services. The
Composer invokes a specialized module of
PISA called AIM (Architecture and Integration
Module) in P2 ¢ develop a detailed SOA
based integrated solutiofor B2B. We will
review AIM laterin this document

The outputs produced by the Planner contain a
mixture: of generic and customized information.
The generic information captures common best
practices (e.g., security), the country/ region
specific information is customized by using the
factors published by the World Economic Forum
(www.weforum.org, and  service  specific
information by using business patterns.

/.- §f/ Users involved

(j[ In Planning
PLANNER For Detailed

Planning

Large Initiative Planne|
(LIP)

S1: Select a Bundle

‘ S2: Analyze the Bundl#a

‘ PO: Country Informatioﬂ

N

PISA

ntegrated

N
T P1: Service Informatioﬁ
]

‘ S3: Review Results‘

‘ P2: Plan Generation ‘

‘ P3: Plan Implementatiod I

Composer for
B2B Services

t h

P4: Monitoring &
Control

-

Figure 1:B2B Services (Large Initiative) Planning
— Conceptual View

(Invoke
PISA-AIM)


http://www.weforum.org/

1. STRATEGIC PLANNING FOR COMPOSITES (B2B AND G2G INTEGRATIONS )

1.1. Introduction

The Computer Aided Strategic Planner (STRARIdesthe user through a quick but systematic
and intutive process of producing detailed and highly customized strategic plans. It has the
capability to produce plans and other documentation for 1) indivetuaices and 2) composite
servicesThe focus of this document is on composite services.

The compoge service is an important feature which enables interconnection and integration of
existing, individual services provided by governmeansl businesse3hese compositesan be

used to model a very wide range of B2B and G2G scenaridasdividual servees in different

areas such as healthcare, education, transportation, and govecamaainterlinked to support

many government and business initiativesAn example of such composites is a health
information network (HIN) that could be formed betwderalth agencies at the local (e.g., local
pharmacy, hospital and doctor), regional (e.g., state wide health agencies) and
national/international (e.g., World Health Organization) levels. Business networks can be formed
between business partners (e.g., airfmss partner network), companies with shared interests
(e.g., a consortium), or between agencies for different reasons. The following diagram shows a
conceptual view of a business network that consists of 4 organization units (OUs). An OU is
typically a business partner. The processes are categorized as either public or private. Shared
processes are referred to as public processes that serve as interfaces for external interactions.
Private processes are not shared and are fully under the control alitheual OUs. The public
processes communicate with each other over a network

Organization Unit 1 Organization Unit 2 Organization Unit 3 Organization
LT T Yo Want Yo Wat Unit 4
D || AORD D ||

A
@ @ & @

Network
(Private or Public)

N @& )
X | = Private Process [ = Public Process
A

Figure 1: Example of a Composite

The StrategicPlanner usetts five phases (PO to P4), shown in FigRréo develop plans fd32B

bundles (B2Bcompositel The first two phases (PO and RBpture country and service specific
information. Phase 2 generates a customized plan based on PO and P1. P3 supports execution of
the plan and phase P4 supports monitoring and control with heavy emphasis on project
management and quality controks show in Figure 2,the Composer for B2B services is
invoked for B2B services. The Composer invokespecialized modulef PISA called AIM
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(Architecture and Integration Module&) P2 to develop a detailed S@rased integrated solution.
We will review AIM later

The outputs produced by the Planner contain a mixture: of generic and customized information.
The generic information captures common best practices (e.g., security), the country/ region
specific information is customized by using the factors phbtisby the World Economic Forum
(www.weforum.org, and service specific information by using business patterns.

it -
£
JAON

v

§ Users involved

(:JI“F In Planning
(arge Initiative Planh\

(LIP) PLANNER For Detailed
S1: Select a Bundle \ PO: Country Information Planning
PISA

S2: Analyze the Bundl¢

1%

P1: Service Information | PlanIT

f
\83: Review Results _ . \
P2: Plan Generation SAM
a I 2 AIM

P3: Plan Implementatior
./
Composer for
B2B Services P4: Monitoring &
Control

Pl(g],é\\/i\lﬁ/l) K /
N /

Figure 2: Strategic Planner Conceptual View

1.2. B2B Composite Processing irstrategic Planner

The followingdiscussiorillustrates the overall flow of the Planrfer a composite- a document
exchange network between 4 different government ageimchigieria The process involves two
major activities. First, the individuaksvices for each agency are created by using the Planner 4
times (pO through p4 in each iteration). After, this a compdsiteveen the four agencies is
created by using the following procedymisplayedn Figure 1:

In the PO phase, the user (governtagency) chooses a country (e.g., Nigeria).

In the P1 phase, the user selects a service to be deptmyeité type = composite 82B/G2G
servicg. It then goes throughseltassessmerfbased on the capability maturity model) and gets
access togeneral information, educational resources and best practices (e.g., reports from UN,
other links, university coursestc) on B2B integratios. P1 alsoperforms management level
analysis of the inteenterprise service in terms of governance, informatixehange models and
technology solutionsExhibit 1.1 displays a high level view of management considerations and
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Exhibit 1.2 shows the main interview that is conducted in P1 to develop a high level solution
sketch of the composite service.

In the P2 phse, thauser is directed to AIM for detailed integration plannidtiM uses an SOA

based methodology to produce a requirements document for integration, a logical architecture
document and a solution evaluation report based on cost, performance andy securi
considerationgetails of the AIM processing are given in the next section.

In the P3 Phase, different implementation optioas beevaluated through simulations, games
and decision support toolShis phase generates a detailed report that candaeassa basis for
bids and RFPs (Request for Proposals).

In the P4 Phase, the progress of the project is monitored and controlled through established
techniques specified in the Project Management Book of Knowledge (PMBOK). In this phase,
the quality ofthe results produced is evaluated by using the best practices in quality control by
using standards such as COB{iww.isaca.org/Knowledg€enterCOBIT /).

This short example highlights the mdiow of the Planner. At the end of each phase, extensive
documentation is provided to support the next phases. For example, at the endiefiRg)
documentation is made available to the users to support the later phases of implemamdation
monitoringcontrol. The Planner integr@s and aggregates the external information already
available in portals such as the United Nations Public Administration Netwerk.(inpan.orj

and the UNGAID website (vww.un-gaid.org. In addition, it provides access to useful
educational and training materials in different steps of PO, P1, P2, P3 and P4 to educate the
planners as they develop the plans. .

As illustrated in Figure 1, the quits generated by the Planner are used by the local experts who
may customize and modify the plans generated by the Planner for local considerations. Our main
objective is to produce very detailed and highly customized plans that are based on best practice
and open standards in a-80 minute session. The Planner does 80% of the work, the rest 20% is
done by the local experts.

Exhibit 1.1: The Basic Idea of B2B Trade

Inter-enterprise networkare formed between organizational units to participatetivites
of common interest. The issues in these composite systems include (see figure)

{1 Intersystem governance that is concerned with the policies, strategies and
management structures that cut across the individual systems

1 Information Exchange Models tveeen the services

1 Technology that deals with intersystem connectivity at the network and service
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The complexity of these layers depend on the number and type oéngarthoreograph

Intersystem Governance (Goals, Strategies)

[System } { System?} @ @ @

l

Intersystem Connectivity Services

]

needed, trust, etc.

Exhibit 1.2: Management Interview (Example)

The following interview providehigh level management and technidatails needed for a
composite enterprise. The suggeseliitions ardased on the followingattors:

f
f
il
f
f

il
il
f

Number of participants (organization units)

Volume of transaction handled by the network

Value of transactions handled

Boundaries crossed (local, state, international)in trade

Type of Interactions (direct/indirect) and interaction type (nasgnch, synch, strong,
loose)

Trust level between the partners

Agility requirements

QoS requirements

Please fill out the following form to develop sketch of a composite ESB physical architecturg
Click the 'SHOW RECOMMENDATIONS " button when done.

Number of Participants

‘ None

-]

Value of Transactions Exchanged ‘ Large (around $10,000)
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Volume of Transactions Exchanged | Very Large (10,000 or more per day) j
Boundaries Crossed in Exchanges | Local LI

Coupling between Participants | Strong (Synchronous) j

Interactions between Participants | Indirect (Intermediary) j

Trust between Partrer “ Low” Medum® High

Agility Needed in Participants “ Low” Medum® High

Qos (latency) Requirements for Exchanges| © | g5 ®  Medium” High

Show Recommendations

[ Interservice Governance (Goals, Strategies) ]
’ 0 Information
O O O Service N Exchange
Models
Composite
Enterprise
Architecture [ Interservice Connectivity Services ]
Pattern
Notes: There are 3 major layers of issues in B2B Communications: :
A Governance: policy, security, privacy, project management and systems
management
A Information Exchange Model: semantics, vocabulary, and choreography
(workflow)
A Interconnectivity Technologies: emails, FTPs, collaboration platforms,
integration platforms
| High data rates (3 Mops per Participant)
Ngtwork | Medium netw ork
Considerations
| No RSVP support needed
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| Special server for trust brokering

Considerations

Enterprise
Service Bus | SOA support needed
Considerations
| The composite ESB nmust be secured heavily by using SOA Security Patterns
Security

External firew all settings should be carefully designed

| Trust management needed

Management
and
Governance
Considerations

| Governance of the conmposite ESB is essential

Procedures for impact of workload (performance management) must be clearly defined

SOA governance policies and procedures must be established designed, and monitore

| Policies and procedures for trust brokers betw een competitors

Inf ormation
Exchange
Model

An Information Exchange Model shows the terminology (
semantics/vocabulary) and choreography (workflow) used
between partners.

For more details, click on NIEM

Interoperability
specifications

e XML f or st r utentway c¢ ekchangedof irdoomatsom;
* X.509 certificates for digit
s PKCS for digitally signed in
* SOAP for remote access indep
e TCP/ I P for network transport
* HTTP and HTT Ps&curvdata transp@tL f or
e HTML, XHTML and XSL for the
on web pages;

* SMTP and SMI ME / 3maffor the e
* Web services with WSDL and U
(Broker)
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Organization 1 Organization 2 Organization 3 Organization 4

O
°&

Suggested
Configuration +
(Broker)
B2B Integration Bus (BIB) - Broker
= Private Process Value Added _ .
Q Component (VAC) -_ Public Process
--
Connectofor BIB VAC = Information Exchange Model
A Service Specific Ontologies
A Workflow Management (Choreography) ,
A Regulation/Policy Enforcer
Centralized Broker
e Al | documents stored in a
e Al I partners access the rep
e Plus: simple to i mplement
e Minus: Does not scale wel/l
Broker

Architecture | pecentralized broker
Choices « Al | ents starad in target partners

e Al I partners use the client
docs and then access the documents from the target sites

e A common message is sent to
e Plus: Scales very well

. Mi nus : riplefenti, c ul t t o i

2. INTEGRATION PLANNING THROUGH PISA -AlM

NOTE: Please read the short tutorialAppendix Aif you are not familiar with thg
concepts of architectures, integration and S@¥so, the Stage3 documents pos
on the Planner Learningo@her are prerequisite to this section.

The Strategic Planner invokesiM (Architecture and Integration Modulefo develop the
detailed plans for composites by using SOA concepts. AIM is an extensive module (a subsystem)
of PISAthatis designedo helpthe userglevelopdetailed and well documented SOA plans for a
wide range of real life scenarios. AIM consists of a family of advisors that systematically guide
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the IT managers, planners, and architects through a series of steps that help the ustasdinde
the complexity of the problem. Based on the complexity and the nature of the problem, AIM then
produces reports that provide the following pieces of informdtom solid business case and a
blueprint

A The cost of transitioning to SOA
A The security, performance, governance, and QoS impacts of transitioning to SOA

A Detailed SOA plan that shows the services, configurations, platforms and comaiétbial
shelf (COTS) products needed for a given business scenario.

A Detailed requiremnts and architecture reports that can be used in implementing the SOA plan

AIM (Architecture and Integration Modulegjeals with thearchitecture and integration issues
based or8OA. AIM consists of the following main advisorshown inFigure3, that help a user
through life cycle of an SOA project:

A Business Problem Explorer (BPEhelps the user to select and define an integration project in
terms of participatingpplicationsFor large scale enterprisedgtation projects, the user goes
through this process iteratively.

A Intelligent Requirements Generator (IRG)helps the user to quickly generate requirements
documents that capture the essence of the integration problem for the selected business area.

A Integrated Architecture Advisor (IAA) attempts to capture the complexityttaé problem and
suggests an SOdrchitecturdased on the requiremerithis advisomwalks the user through
strategic decisions and scenarios of outsourcing, migrations, andagelteousing. This advisor
also maps the technical architecture produced by IAA to COTS (comnudfeiad-shelf)
solutions and captures the main decisions in an architecture document.

A Intelligent Solution Advisor (ISA) guides the user through the procefssost,performanceand
security estimates and produces t@stefit analysis of the integration projethe user can now

go back andeevaluatéhe same problem for different architectural configurations or pick another
business problem by going backhe BPE.

The starting point of AIM is the IT plan that is generated by working withPti$A planning
advisors (Application Advisor, Platform Advisor, Network Advisor, etc.).
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3. AIM METHODOLOGY

Devel
bang’

opment

approach

Flevelop Requirernents
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Figure 3: Conceptual View of AIM

of an integration
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S

a
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compl i c.
ar e

a gradual approach where the enterprise achieves an integrated architecture one business
(application) area at a time. The AIM methodologigcussedater, guides the user through the
iterative process of choosing a buss@soblem and then developing and evaluating integrated
architectures for the chosen problem.

Integration projects can be large scale enterisle undertakings that may involve numerous
applications. Themethodologydisplayed inFigure 4 allows the users to break large scale
integration projects into smaller pieces that canrerstoodintegrated and then composed into

enterprise wide solutions.
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Business Problem Exploration
Decompose a Large Integration Project L Into Integration
Plans (P1, P2, ,, Pn) and pick an Integration Plan Pi

.

N
[ Integration Requirement Definition

Capture the requirements of the integration Plan Pi

3 .

)D Development of Integrated Architectures.

evelop an Architecture that captures the complexity of th¢
problem and translates complexity into SOA features.

|

Development and Evaluation of Integrated Solutions.
Translate architecture into solutions and evaluate the
solutions for cost, security, performance and ROL

For More Plans

Consolidation of Results:
Consolidate the results from (P1, P2, ., Pn) into an Overall
Large Integration Project Plan L with gap analysis

Figure 4: AIM Methodology

Themain steps of thimethodologyare:

A Business Problem Exploration: 2fine a Large Integration Project L that covers the overall SOA
project and decompose it into Integration Plans (P1, P2,,, Pn), i.e., L= (P1, P2,,, Pn). For a small
project, L = (P1). Théntegration plan may be defined at a Business Process (lower granularity) or
Business Function (large granularity) levEbr small projects involving a few applications, it is a
good idea to stay at low granularity. For enterprigie integration projds, large granularities are
better. The output is an integration project that identifies critical applications and a decomposition
of the planBusiness Problem Explorer (BPE)supports this stage by helping the user to select
and define an integrationgpect Pi in terms of participating applications. For large scale enterprise
integration projects, the user goes through this process iteratively.

A Integration Requirement Definition. Use thePISA Application Repository (AR) to define the
integratonreqgur ement s of t he s e lAttbetcaredof each mtegipiohplaAp pl i c a't
is a critical (target) application that is important to the business. This approach is basedeatin the
knownCr i t i cal Success Fact or sChief@gElivesafineltheid ol ogy (
own data needs”, Har var d -98BuU%/9).nMbesCSF rethadolagyw” , Vol
concentrates on a core set of critical issues and addresses them instead of avelytimggin
detail. By using CSF, a user camcentrate on the apps that are critical to the success of the
business and understand how their transition to SOA will impact the surrounding applications. The
PISA Application Repositoryshows interactions between various business processes (BPS),
business functions (BFs) and applications (automated BPs andaBBthus helps in determining
critical applicationsThe interacting applications for each integration plan defmfe Ap pl i cat i on
Group” (a group of appl iegmtion projed)Fot dxample, Wvan! | part.
order processing (OP) application is to be integrated in an integration plan, then the application
group consists of OP plus interacting applications such as inventory, payment and shipping.
Intelligent Requirements Generator (IRG) supports this stage byelping theuser to quickly
generate requirements documents that capture the essence of the integration problem for the
selected business area.
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A Development of Integrated Architectures For each chosen integratiodnam develop an
integratedarchitecture based on SOA principles. The main objective &ptare the complexity of
the problem and translate the complexity into SOA featdifesprocess used in this stage is: a)
developa logical architecture to captutee basic complexity, b) select integration strategies (e.g.,
migration versus integratian-placg for specialized considerations, and c) constauphysical
service oriented architecture (SOA) based on $@iternsthat captureshe key features.The
output is a detailed SOA architecture that highlights the key features neettgdgrated
Architecture Advisor (IAA) helps the user through various steps of this stage.

A Development and Evaluation of Integrated SolutionsThe objectiveof this stag is to translate
architecture into solutions and evaluate the solutions based on metrics (e.g., costs, security,
performance and return on investmenROl). The process used in this step is: a) translate the
selected architecturinto plausible solutins €1, S2,,Sn) by using different product mappings in
terms of COTS (commercial affie-shelf product), and b) evaluate the solutiddis $2,,Sn) in
terms of metrics such as cost, security and performance. Cost estimates due to the chosen
architecture @ based on the complexity of the ESB selected, the type and number of adapters
needed, platforms to be bought/used, commentfidheshelf (COTS) packages to be used, etc.
Security implications are based on security patterns chosen in the archiaedyrerformance
implications are based on the configurations and allocatiatiedligent Solution Advisor (ISA)
supports this stage by guiding the user through the process gberfistnance and security
estimates and producing ROI (return on investjramdlysis of the integration project.

A Consolidation of Results After evaluating the solution by ISA, the user can go back and re
evaluate the same problem for different architectural configurations or pick another integration plan
by going back to th8PE. After reiterating through the individual integration plans (P}, ™2
of the large integration project L, now consolidate the results into an overall project document
(Grand Consolidated Report). Thbjective of this stage is to-ierate, condalate the results
from different projects and do gap analy3ise consolidation effort may be zero for small single
application projects but may be considerable for enterpithe application integration projects.

The processised in this stage consistisseveral steps: a) for large scale projectiterate topick

another critical application and go through previous stages, b) consolidate results at the end of
iterations to develop a business case, including total ROI and c) develop gap awyalysis b
determining an FMO (Future Method of Operation), a PMO (Present method of Operation) and
developing a transition plan for going from PMO to FMO.

4. |LLUSTRATIVE CASE STUDY : SOA PLANNING THROUGH AIM

To illustrate the main issues addressed by AlMuketonsider the followingase study about a

retail store Xshop. Toimprovesales, the company needs a very flexible online purchasing (OP)
application that is based on SOA. The company needs help in addressing the following issues:
what other applidéons interface with OP, how will they be impacted if OP is transitioned to
SOA, what happens if OP is outsourced and hostezlmtlere, how will OP be accessed from a
wide range of user deviceshat type of integation technologies will be most suitabéad what

will be the cost of transitioning OP to SOA?. Additional issues include: are there comnrwfeial
the-shelf products that can be used for OP, what type of middleware technologies are needed to
support differeharchtectures, which ESB (enterpriservice bus) platform should be used, what
are the performance and security tradeoffs when different components of thicatiqpl
participate inB2B trade, and what type of cost/benefit analysis need to be considered while
evaluating these alternativehese are notrivial questions that require a great deal of time and
effort to answer in a purely manugdmoach. In the follwing sections, wewill illustrate how

AIM can passibly help.
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4.1. Stage 1:Business ProblemExploration - Understanding the Probem

This stage is supported through tBasiness Problem ExploréBPE) thatallows the users to

browse through the AIM knowledgebase select applications that will participate in an
integration projectFor example, the user selects OP by usingRI®A knowledgebase. The
knowledgebase consists of 3 parts: pattegpository, object models, and COTS database. The
Pattern Repository (PR) plays a central role in AIM because we heavily use patterns to quickly
develop solutionsin particular, ndustry patterns (IPs) arethe main starting point for this stage.
Figure 5 shows example of an industry pattern (IP) that captures a high level view of a retall
company similar to XShop, interms of enterprise functiah areas (e.g., sales, corporate
management, baeakffice operations, supply chain management), the major business processes in
each functional area (e.g., purchasing and payment within sales) and the key interactions between
these processesWe have cread IPs for 12 industry segments that include manufacturing,
healthcare, telecom, and others. These patterns are stdrexlPatternsRepository, part of the
planning knowledgebase, as XML documents so that they can be analyzed and modified based on
a sinple interview.

Theuser starts binvoking the BPE to choosan industry segment and thus fetching appropriate
IP for that industry. Té user reviews théP, modifies it if needed, andelecs the critical
applications thadrive the SOA projects-or exanple, Figure 6 shows the result of choosing
order processindOP) as a critical application. This screenshot of BPE shows the external
interfaces of order processing applicatiosuch as selling chain managementirghasing,
customer payment,liese are the applications that will be affected if OP was transitioned to SOA
and thus help in understanding the complexity and the impact of transition OP to SOA.

Selling | Sales N arehousing &Distribution
Chain

I Inventory

Customer \\ _LSh|pp|ng

payment

Order

< processing)

Customer

Y/

Customer
Support

Corporate Mgmt

ﬁply Chain Managem|

Scheduling P
artners,

Customers, -
Resellers ;
Human Resource Suppller,
Distributors
Payroll Hirin
“ Warketinq L /

Research—] l estorefronts |

Bl=Business Intelligence
BMC=Business Monitoring & Control
CP = Corporate Planning

Finance & Accntg

EP = enterprise purchasing
KM = Knowledge Management
MC= Monitoring & Control

. = Outsourced/rented

Employees,

Figure 5: Industry Pattern (IP) f or a Retail Company

1 A pattern, simply stateds a sketch that can be refined and specialized for different situations.
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STEP 4. External Interfaces of the Application

Lets look at the external interfaces in some detail. This information will be used in later
interviews to analyze architecture and integration options,

# Enter the # of instances of each application. For example, a purchasing system
may be interacting with more than one inventory system
» Choose commercial app types (e.g., an Oracle or SAP app)

Order Processing
Sales
Custaomer Suppart CRM_and CusEEme? 1 czp
Services
App types...
Selling Chain
Management e L — App types...
Purchasing Sales 2 C2Bt e _—
Customer Payment  Sales 1 Cczpt
App types...
E-Storefronts Marketing 1 caB Apn types...
Business Corparate ] cop
Intelligence Management App types..,
h
&) no ® Internet

Figure 6: Selection of Order Processing as a Target (Critical) Application

4.2. Stage 2:Integration Requirements Generaton i Documenting the Problem

Development of an integration plan is a complicated tasvi t h many chall enges. [
bang’ approach where all/l enterprise systems are
approach is better where the enterprise achieves an integrated architecture one application area at

a time. Before procedn with technical decisions, it is important to develop an understanding of

the problem, establish a business case by identifying the applications that will actually participate

in an SOA project and capture the key integration requirements.

Developmat of integrationrequirements is an important but extremely time consuming process.
An Integration Requirement GenerattRG) helps the user tquickly develop a requirements
document. The heart of IRG is an interview that staitls theinformation dready captured by

the BPEin the previous stageAdditional information is gathered through the interview that
considers factors such as user access,-®agkapps, B2B apps, transaction valmansaction
volume, number of partners, mobility, persondlaa etc.Figure7 showsa partial snapshot of
theinterview. The outputs of this interview are used to populate the requirements document. In
short, to develop a requirements document for integration of onlirghg@sing application, the
user basically fis out an interview form shown iRigure7. As a result of this interviewRG
selects appropriaiategrationpatterns from th@attern Repositorgnd customizes thenabed on

the results of the interview.
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O - ﬂ |EL‘ . 7 B (F‘ - File Edit View Favorites Tools  Help
Interview
Application chosen EC {ePurchasing) -
Uszer Access Weh Access; v
Number of back-end Applications Interfaced Few {1 10 3) ~
Coupling with back-end Applications Loose (Asynchronous) ¥
Type of back-end Applications Well definad APl +
Services needed from back-end Applications Data ~
Data Translation for Back-end Application Mo translation v
Muraber of External Applications Interfaced for B2E | Few (1 10 3) v
Interaction with External Applications Direct -
Coupling with external Applications Loose [Asynchronous) v
Type of external Applications Wifell defined APls
Services needed from External Application Data ~
Data Translation for External Application Mo translation -
Walue of Transactions Handled by Application Medium {around §1000) v
Wolume of Transactions Handled by Application Medium (around 100 per day) v
Boundaries crossed in trade National he
Results
Web browser interface, with 33L security due to transaction
value
&] Done 4 Internet

Figure 7: Sample Interview

4.3. Stage 3: Integrated Architecture (SOA) Stagé Capturing the Complexity

This stage translates thequirements model created in the previous stagea compnent based
Service Oriented Architecture (SOA)Yhe output of this key stage is a detailed architecture
document that capturdéise complexity of the problem and translates it into SOA features by using

the following steps (sefeigure):

Development of a Logical Architecture based on SOA (shown irrigure 8a):

Assumes that an application consists of N large grained components, each providing a set
of business services. Tlsemponents are arranged in several tiers: femat integration,
business logic, etc. This logical architecture can be used to determine the different types

of adapters needed for different tiers.

integration strategy such as integration

Selection of Integration strategies (shown inFigure 8b): The user chooses an

in place (i.e., integrate existing systems without

changing any), data warehouses (develop a common database to be shared by multiple
applications), migation (gradual or sudden replacement of existing apps) or composite
(all of the above).This helps in selection of the SOA patterns for different integration

strategies.

Construction of a Physical Service Oriented Architecture ghown in Figure 8c). In

this step, the logical architecture is translated into a physical architecture by using SOA
patterns . The appropriate SOA ESB (Enterprise Service Bus) configuration plus the
infrastructure components (adaptergisey, hubs, zonegtc) are chosemo support the

different integration strategies shown in
The Integrated Architecture Advisors (IAA) s

Figure 3a.
upports this stage by invokinget different

interviews support t aforementionedthree steps These mterviews gradually captu the
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complexity of the integration problerigure 9 displaysa sampleinterview thatshows the type
of information (e.g., type of platforntypes of services needed, and the type of dedaslation)

needed for each applicatidhat interacts with order processing (e.g., custosa@port, selling
chain management, and purchasin@)is interviewidentifiesthe type of integration adapters
that will be needed to integrate order processiit its interacting application#®s a result of

the interviews in this stage, a detailed architecture document is gertbedtedntainghe adapter
information, the ESB features needed, and overall-B&@%ed architecture.

a). Logical Architecture b). Integration Strategies

Integration
q Strategies

- Integrate- ”\,"‘ - Basic
S ) in-Place Data Migration ;
| Diraary Bt ~ Warehouse |~ Siratogles
\ e

Composite of the
basic strategies

Lagen

BC = Busiess 0o

FlG= Frons and [nkegration Comg areard
BIC= B and Inieg rition Componernd

B2B Gateway
. Namespace
. Security

Directory, Secunity &
fidministrative Service:

c). Physical Architecture based
on SOA ESB

Lﬁm

Figure 8: Gradual Development of an Architecture
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Application/BC

MName: Order Internal application 1 Internal application 2 Internal Application 3
Processing

Internal Customer Support Selling Chain Management Purchasing

Application Name Customer Support v Selling Chain Management » Purchasing v
Internal Platform WS Windows v UNE4Linux mainframe %

Type of Internal

SOL Databases (RDBMS) A SOA compliant v Harnegrown A
Application
Services needed
from
Each Internal Eata =3 Eaia 4 Bata A/
Application
Data Translation
for Each Internal no translation | || format translation | || Sernantic translation (cormmon vocabulary) %
Application

Results

Suggested Internal
(Hoekend) ODBCADEC S0A Adapter Homegrown Adapter
Integration
Adapter

Use data warehouse that contains all the needed data, especially if you need read anly data 3
< >
@;’] no e Internet

Figure 9: Interview to Capture the Complexity of the Problem

4.4. Stage 4: Solution Evaluatiori Cost, Security and Performance Analysis

This is the most important stage from an@agement point of view because it involessimation

of costs,performance and security issues for each architecture sol@patifically, this stage

goes into further details by translating the SOA archite&upeoduced previouslynto plausible
integrated solutionsS(, S2,,Sn) with appropriate commercialff-the-shelf (COTS) packages and

cost/ performance/security evaluations. The main activity of this stage is to evaluate the solutions
(S1, S2,,Sn) in terms of the following

a) Cost estimate due to the chosen architecture. The cost estimates are based on the complexity
of the ESB chosen, the type and number of adapters needed, platforms to be bought/used,
commercialoff-the-shelf (COTS) packages to be used, €lost estimates include:

9 Plaform costs that show the ESBs, fraartd portals, B2B gatewayadaptersand other
platform component costs

91 Development costs that show the development costs (e.g., developing an adapter) and
installation/maintenance costs

1 Miscellaneous costs that incle training costs and the costs of rework due to errors

NGE Solutions Copyrighted — All Rights Reserved 19



b) Security implications based on SOA and other technologies. The security issues due of SOA

are investigated by using attack trees and security pattarpsarticular, the following security
issues are noted:

1 Security of the ESB facilities (e.g., protecting the ESB directory)

9 Security of the service providers and service consumers that use the ESB

¢) Performance implicationsbased on the configurations and allocations. An analygigaliing
model is used to estimate performance bottlenetke. main focus is to determine how many
servers will be needed to support the ESB.

These steps produce a tablalfle1l) showing the evaluations fdifferentsdutions for the order
processing applicatiomhis stage produces several details repéiitpure 10 shows partial view
of a sample cost estimation report produced by Ititegrated Solution Advisor (ISA) that
supports this stagelhe sample report shows the platform as well as development costs.

Table 1: Example of Solution Evaluations for a Small Company

Choices Estimated Costs Performance Security Issues | Comments
(%)

Integrate $120K (it is 2 seconds. ESB & adapters | May need to
relatively cheaper | (adapters introducg may be targets | migrate in future
toinstall an ESB | delays) for attacks &
and adapters) need to be

secured

Migrate and | $500K million (itis | 1 second (no Security can be | Migrations are
replace with | expensie to adapters are designed for the | typically
an ERP completely replace | needed, hopefully, | new system from| expensive and

a system with an | for an integrated | scratch require staff

ERP system) ERP system) training
Data $200K (it is 0.7 seconds (data | ETL needs to be | Data warehouses
Warehouse expensive to level access is protected, data | create duplicate

convert data and
construct a data
warehouse)

usually faster due
to no overhead)

level access
needs protection

data thaneeds to
be synchronized
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Project Type Pilot Project

>

Required Effort

{Person-Days or Gost in
LSD)

400
b ]

Analyze existing system to be integrated and develop an overall integration strategy (Person-Days)
PLATFORM COSTS

Cost of basic ESE Platform, routing, B2B trade, registry, security, and administration) (USD) nooo
Cost of basic Frontend Partal (UsD)
Cost of Datawarehouse hub (USD)

per user

Cost of Remote Hosting portal (USD)

o

per month
Effort in installing, configuring and testing the ESB {Person-Days)

Effort in installing, configuring and testing the Front-end portal (Person-Days)
Effort in installing, configuring and testing the Remote Hosting Partal (Person-Days)

Effort in installing, configuring and testing the data warehouse hub (Person-Days)

COSTS OF DEVELOPING INTEGRATION SOLUTION

Effort of building adapter {not provided by the selected ESB) by using an Adapter Development Toolkit
(ADT) (Person-Days)

Effort of building semantic translators/mappers (not provided by the selected ESB) (Person-Days).
Effort of Implementing, testing and debugging of Database Adapter (Person-Days)
Effort of Implementing, testing and debugging of S04 Adapter {Person-Days)

Effort of Implementing, testing and debugging of specialized API adapter (Person-Days)
&l B Internet

Figure 10: Sample Cost Estimates

4.5. Stage 5:Reiterate andConsolidate Resultsat Conclusion

The djective of this stage is to-terate, consolidate the results from different projects and do
gapanalysis.The consolidation effort may be zero for small single application projects but may
be considerable for enterprisgde application integration projedisat require many applications

to be integrated. For large scale projects, each iteratioridsamly a few applicationso several
iterations are needed. There is a neetsalidate results at the end of iteratiansito develop

an overallbusiness case, including R@é&turn on investment) and gap analy§ap analysis can

be conducted bysing the following approach:

* From the solutions$q, S2,,Sn) produced in iterations 1 through n, respectively, choose
the best solution S* based on evaluation

* Use S* as the FMO (future Method of operation)

* Use S0, the current system, as the PMO (Ptesethod of Operation)

Do a costbenefitand ROIlanalysis oftransitioningfrom PMO to FMO this includes
tangible as well as intangible costs as well as benefits of the PMO, the PMO and the
transitions.

Figure 11 shows a sample of gap analysidthough some of these gap analysisd ROI
calculationscan be done manually, it is virtually impossible to do a good gap analysis without
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having a clear picture of the FMO based on a systematic analydian automatetool as
suggested by the various stages of this model.
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Gap Ahaksis

Future Met-n
of Operation (FM

of Operation (PMO

Composite Costs and Benefits Table:

Note: This is straightforward. The things that need processing are in red, You just need
to take the values from IS4 for different integration plans and use them to compute
estimated costs and benefits of PMO and FMO in the following 4 cells {in red).

Status Quo (Present Method Future Method of Operation -
of Operation - PMO) FMO {Based on the Chosen
Strategy)

Estimated Cost | Added over all Integration plans | Added owver all Integration plans
(Tangible)

10000 USD 18000 USD
Estimated Added over all Integration plans | Added over all Integration plans
Benefits
{Tangible) 25000 USD 73800 USD

Major Risks - System may be getting older - Learning curve involved in
(Intangible) and harder/expensive to deploying new systems and
maintain technologies

- System may not be sble to - several new issues in security
meet future business needs and performance need attention
rapidly
- Investment may not be quickly
recovered

Major Rewards - “if it is not broke, don't fix it" |- SOA-based systems are better
{Intangible} syndrome, suited to meet the growing and w
g‘]Done & Internet

Figure 11: Sample Gap Analysis

5. CONCLUDING COMMENTS

SOA projects are complex undertakings that require detailed analysis. Instead of high level
assertionsPISA-AIM guidesthe users to ujckly develop SOA plandased orpatterns, best
practices, inferences, and collaborati@rsystem of this nature has not been reported previously

in the literature. The PISAIM system, operational as a beta version at present, has bekimuse

six consulting assignments (others are in progrigsg)hich the users (mostif managergrom

small to medium firmsypevelogd business cases for S@Ad SOA plandefore embarking on

an integration project. In addition, AIM has been used to téaelsystems design, enterprise
architecture and integration courses so far with very encouraging results. In each course, the
students were assigned three projects: 1) manually develop an integrated architecture for an SMB
that is going through a major-emgineering effort, 2) use AIM to solve the same problem, and 3)
use AIM for a project of their own interest. Most students had a great deal of fun with the third
project -- they built models of different businesses and developed integrated architdmtures

using Al Mi ffrorafalhyadi s of different scenari os.

universities and businesses for additional experimemisare sing our current experiences and
lessons learned to guide future research and developginections.
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APPENDIX A: ARCHITECTURES , SERVICE ORIENTED ARCHITECTURES AND
APPLICATION INTEGRATION -- A SHORT TUTORIAL

NOTE: Please skip thisutorial if you are already familiar with the concepts
architectures, integration and SOA.

A.1 What is an Architecture?

Definition: An architecture of a system is a structure that describes three things:

A Components of the system (what are the pieces of a system?),

A Functions performed by the components (what do they do?), and

A Interfaces/interactiorisetween the components (how do they work with each other?).

This definition is consistent with the IEEE 610.2 definition of an architecture: "The structure of
the components, their properties, relationships, and the principles and guidelines goveining th
design and evolution over time."

Within the context of information systems, several types of architectures have emerged over the
years (e.g., business architectures, database architectures, computitectarebj netork
architecturesnd softwarearchtectures). In all of these cases, it is useful to remember what are
the components of the system, what they do, and how they interface/interact with each other. For
example, a business architecture would show the business components (e.g., the business
processes), what they do (e.g., satisfy customer needs) and how they interface/interact with each
other (e.g., a business process flow). Our interestsslimion architectures that combine several
applications and infrastructure components into a workigtion to satisfy customer needs at
enterprise level.

A.2 What is Application Integration?

In general, integration puts parts together into a whkateehow. Thus systems are integrated
when they are to a lesser or greater extent seamlesslyresrioi support similar conventions or
styles. At an enterprise level, enterprise application integration (EAI) software acts as a central
command centre for coordination between corporate applications.

For our purposes, integration refers to the easle wiitich systems can be usedve primarily
concentrate on the user benefitategrated systems basically minimize the effort needed to the
user of the system — the user may be a human being or another automated system. This implies
that two systems, Shd S2, are integrated if they:

A Share and exchange information without external intervention,
A Are seamless in terms of operations, and
A Show consistency of behaviour and presentation.

A well-known example of integrated applications is the Microsoft @ffisuite that combines

word processing (MS Word), presentation (MS PowerPoint), and spreadsheets (MS Excel) into a
single package. The package allows information sharing/exchange with minimal intervention, is
seamless in terms of operations, and shows stemsly of behaviour and presentation. Basically,
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the MS Office Suite minimizes the human effort in developing documents, presentations, and
spreadsheets.

Anot her example of i ntegration are the “unifiec
voice mai| fax, and email into a single package. In unified messaging, a voice mail system S1

and an email system S2 are integrated because the voice mail from S1 can be stored as email for

S2 (and vice versa) easily, and S1 and S2 provide the Ymwole and feél (same type of

commands, icons, and screen formats). In the same vein, a legacy application S1 is integrated

with a new application S2 if S2 can exchange information with S1 seamlessly and if S1 has the
same‘look and feél as S2.

Let us extend this dcussion tcenterprise application integration (EAI). EAI refers to the
process of connecting different applications to allow information to flow between functions
within an enterprise. The goal is to minimize the effort by the users of enterpriseapipie

the corporate personnel. Going beyond enterprises, the flow may include information flows
between trading partners to minimize the effort needed for B2B trade. For example, EAI in
support of an online order processing system should include tdecheennections so that the
order can be placed online, the availability of stock in inventory can be verified, the customer
credit can be checked, and the amount of the purchase can be appAiveldtforms provide

the middleware services that transfioand route the data throughout an organization so that the
individual applications can properly access the information they n&#d. platforms, also
known as eAl dbusi ness application integration) pl atf
application to interact with one another in a meaningful way.

A.3 A Service Oriented View of Business and Service Oriented Architectures (SOA)

All businesses provide a set of services. Some services are provided to the customers (B2C),
some to other businesses (B2&hd some to the employees (B2Bjor example Figure 12

shows a very high level view of a retail store that provides marketing, sales, customer support,
and many other services (some are customer facing, some are suppligr facing

Warehousing

And
‘ Sales Distribution
b
% r I

é'\u!T And Customer | | Corporate

_IJT Services Management
Customers, Partners,

Resellers Supplier

Distributors

Human
Resources

Finance &
Marketing Accountin
Managers

Figure 12: Service Oriented View of a Retail Sto(Barker Blocks mean Outsourced/Rented
Services)
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In the highly fluid business environment of today, some of these services are provided by other
service providers (outsourcing agencies, businedsgrs, etc). For example, in this organization,
customer services, marketing, human resource (HR) management, and finance and accounting
(F&A) services are provided by other service providers (SPEhe task of the enterprise
management is to find the$t service providers (SPs) to run the firm. In addition, a company can
change its business by adding new services from new SPs. For example, wired telephone
company can add a wireless service provider, a manufacturing company can add a retail outlet
provid e r , et c. I n addition service bundl es” can
to compete for user businesEhe idea is that companies may add, delete, change and merge SPs
that provide the best services to compete.

How can enterprise stwfare support this serviagriented business climate? The answer is that
business software is developed as business components that can be assembled with other business
components to provide business services. For example, a large grained business ¢dBgdnen

-- a software package from PeopleSeftould provide the HR business service (BS)milarly

another BC from SAP could support the marketing BS and the like. A company could choose,
assemble and run these BCs from different suppliers to supp@®6s. A company could also

replace a BC from PeopleSoft with a BC from SAP to provide better services, for example. More
interestingly, an order processiiC residing in Atlanta could check the inventory managed by a

BC in Detroit or Singapore. Thisplies the following:

A Thereis a BC that provides a set of business servidgis is the service provider
A The services are well defined so that other BCs can understand them

A BCs have well defined interfaces so that they can work with each other

A BCs from different suppliers can hesed to provide a business service

A An IT infrastructure (middleware service) exists #ilmwsservices provided by components to be
advertised, discovered, selected, and invoked over the Internet.

A.4 Benefits and Challenges of ServiceOriented Architecture

SOA promises to speed development and decrease integration time and effort but it poses several
challenges that need to be addressed. The main benefits of adopting an SOA are:

A SOA makes it easier to integgahe IT environments found in most companies. SOA works very
well in heterogeneous environments because developers don't have to spend an inordinate amount
of time writing new lines of code to connect applications across an enterprise.

A SOA leverages thimvestment in existing systemsyou can identify the capabilities of existing
systems and leverage them by gradually moving to SOA and maximize the value of IT investments
while minimizing the risk.

A SOA can help companies improve their ability to adapthanging business requirements and
shifting market conditions.

A Building services by using simple object access protocol (SOAP) and Web services description
language (WSDL) facilitates the internal integration process and lets customers and business
patners share information more easily across company firewalls.

A Businesspeople can think about the best ways to run their business, i.e., what type of business
services and business components are needed to accommodate the customers and improve the level
of customer service. By exposing and sharing information across multiple applications, companies
can extract more business performance data wtimes|improving business intelligence.
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A The benefits of easier integration and increased agility lead tiergR@l. Some companies have
achieved a 200 percent return on their SOA investment. One of FAdakcialsmost popular
SOAbased services is Get Client, in which any fiem app can issue a command and, after
probing around the legacy systems, come baitk a complete picture of a customer's
investments.

The main challenges presented by SOA are:

A Security is a big challenge because it is easier to secure a closed system than an open architecture.
There is a lack of security standards for SOA and Welices. It may be important teansition
first on business processes that do not require a high level of security.

A Management of the complexity of a services configuration is difficult and requires a good SOA
governance model. For exampl&,100 peopk are using a certain service through a WSDL
interface, how do you communicate with those users if someone decides to change the interface?

A Network monitoring is another issue. Orchestration of complex interacting business processes in a
serviceorientedarchitecture creates complex monitoring and auditing requirements. For instance,
when a transaction goes awry on a sergitgented network, which could involve multiple service
providers, finding out what went wrong or where the transaction droppecktitarisomeone put
incorrect information in the network can be a challenge. The current Web services technical
standards are only beginning to address the semxiimeted distributed collaboration, process
orchestration and monitoring goals a practicdityea

A Cost can be higher because building an SOA is not cheap. In particular, reengineering of existing
systems architecture to transition to SOA is expensive. It also requires significant human capital,
including business analysts to lay out the busipessesses, systems architects to turn processes
into specifications, software engineers to develop the new code and project managers to track it all.

A ltis important but difficult to identify the right level of service to provide. The services shduld no
have too fine a granularity, they should be a high buspresess level because too narrow a focus
creates a need for too many services which increases development time and may flood a network.

A The loosely coupled architecture of SOA is good for systthat do not require neaattime
responses. For example, an SBesed aitraffic control system may not be a great idea.

A.5 Service Oriented Architecture (SOA) A Closer Look

Serviceoriented architectures (SOASs) rely on services and the coemp® that provide the

services as the fundamental elements for developing applications. The main idea of service
oriented architectures is that the applications should be thought of in terms of the services they

provide and the individual components tlaatually deliver the services. The services can be

combined into aggregate services and similar components can be combined into applications (see

the sidebar “ What is a Service Oriented Archit
provides a set of sdces (e.g., deposits, withdrawals, fund transfers) and these services are

provided through components that can be combined into banking applications. A-seernted

architecture has the following characteristics:

A Applications must be developed as asof servicesApplications must be decomposed into a
number of smaller individual services that are easier to create and easier to maintain. Individual
services should be supported through components.

A Services and components must be as general purpass possiblet is important to decompose
applications into components in such a fashion so that as many components as possible are general
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purpose and afew as possibleare special purpose. It is best to create common services and
components that cdoe used to serve many different requests.

A Services must have welllefined interfaces The interfaces must be stored in a directory for
discovery. Application clients must be able to query an interface directory or a server for a service
and to ask for #current server functions. It is best to use an XML based service definition and
use XMLto exchange data.

A Applications and their components must use Internet communicatiorApplication clients and
servers, and any other components, must not commuwigatry proprietary protocol. Clients
must request services via a standard Internet protocol such as HTTP and service providers must
respond via the same protoc®his should be carried to the component level, i.e., each component
of an application shaddi be Internet enabled and communicate with others over the Internet.

A Applications must be able to interwork with other Applications Applications, in the form of
business components, should be able to cooperate with other applications to forferngeise
applications.

Additional characteristics of SOA are:

A Applications must be scaleable and portableApplications must be able to scale from supporting
a few to thousand requests per day. Server services must also be portable from one platform to
another without major rengineering. It is important to use a IRL or a directory service to locate

A Thin client model should befavored. Clients should use standard Internet browsers (e.g., Internet
Explorer or Netscape Navigator) and adhere to a tldntaiodel as much as possible. With thin
client model, no application components are stored on client computers. This has the advantage
that most business logic is serpased and thus can be easily managed, upgraded, and controlled
instead of hundreds different software components that reside on different client machines.

A Service Providers should use standard Internet serverService providers must use standard
Internet servers running standard (or at least common) software such as Apache aoft Necros
The serveside software must use standard and commonly used technologies such as JSP/ASP.
This will help in the portability of services.

Web Services are becoming the key enablers of SOA.
A.6 SOA Architecture Patterns and Enterprise ServiceBus

An SOA architecture pattern or just an SOA pattern defines the infrastructure services needed by
the applications in SOA. These infrastructure services are typically defined in terms of an
Enterprise Service Bus (ESB) that provides the main mechdioisimtegrating the internal
applications. An SOA ESB provides a collection of technologies (middleware such as Web
Services, adapters/gateways for protocol conversion, data transformers, transaction managers, and
work/process flow systems) that allow dige applications to talk to each other. At their best,

ESB platforms hide all the complexity needed to enable interactions between applications that
were developed at different times by using different middleware technologies. Thus ESB platform

is not a ew technology—-r at her , it i s ak ncoommb’i ntag d omo | cofg i ‘ewe [
integrate multiple applications. All applications (business components) provide services that are
invoked throughwell-definedinterfacesFigure13 13 shows a conceptual view of an ESB.
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Figure 13: Enterprise Service Bus (ESB) 1 Conceptual View

While there is no industrgtandard dfinition, an ESB is expected tpossesthe following
common set of characteristics:

A Communication through a Broker. An ESB uses a software intermediary (a hub) between the
sender and the receiver, providing a brokered communication between them.

A Intelligent Routing through Directory Services. ESBs typically udigeatory servicéo resolve
addresses at run time and may also route messages basedafinedules (e.g., find a closest
service provider). A Hub provides communications services betvegienis service providers and
consumers An ESB may consist of one or more hubs.

A Endpoint metadata. ESBs typically keep metadata about service interfaces and message schemas.
This information is used to translate messages. .

A Message transformation. ESBpically provide offthe-shelf adapters that are used for message
and protocol translations.

A Basic Web services support. Most ESBs support basic Web Services standards including SOAP,
WSDL, and XML. UDDI support for directory services is also becomamfar. stery service as
well as foundational standards such as TCP/IP and XML.

A Some ESB vendors offer additional features including security, administration, software
development, validation, logging, and auditing capabilities.

In short, ESBplatforms @& sophisticated mediators thptr ovi de an “application
and flexible integration of a very wide range of applications that may span technology vintages

(past, present and future) as well as organizational boundaries (inter and intraabigaadi

boundaries). ESB platfornage an outgrowth of earlier mediators such as application gateways

and object wrappers and are intended to insulate the business from changes in the applications

and business needs and help with combining systems fcqoired companieBSB platforms

may use differentypes of middleware technologies (e.g., CORBA, Message Queuing, etc).

However Web Services are the most recent technologies of HESls may also exist as EAI

(enterprise application integration) platits or message brokers.
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ESB software is commercially available from vendors such as IBM (Websphere ESB), Microsoft
(Biztalk Server 2006) and others (e.g., Sonic Software, Systinet, Tibco, Fiorano, IONA).

A.7 Sources of additional information (on the Wé):

A IBM SOA Websitewww.ibm.com/soa

A Sun SOA Websitewww.sun.com/soa

A IEEE Computer Society Technical Committee on Services Computing
www.servicescomputing.orghis is a very good website on SOA information..

A SOA Portal ahttp://mww.servicearchitecture.com/
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