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1 Enterprise Archit ectures and Integration

Strategic 1S Planning

Executive Summary

Enterprise architectures and integratiom isrucial task for the public as well as private sectors.
particular, governments need to develop an overall architecture that camptupeple, processes

and technologies activities and specifies how all these activities will work with each other in a
smooth and integrated mann&o succeedn egovernmentthe architecturemustbe based on a
strategic plan anéxplore a large numberf people, process and technology issues and eliminate
surprises.This short tutorial gives a quick overview of the vast body of knowledge that entails a
typical enterprise architecture, integration atahtegic planning process and presents a conceptual
framework for further exploration of this important atealso briefly describes how the computer
aided strategic planning, architecture, controls and education (SPACE) environment can be used in
practice for such problems.

11 Introduction

Modern aterprisesin the public as well as private sectepresent networks of autonomous firms

cooperating with each other to achieve common business goals. tiirtizite a firm s suppl
production, logistics and distribution networks need to be architactaad integrated and flexible

fashion toquickly respond to fluctuating market conditicsusd frequentmergers, acquisitionand
outsourcingoperations. To survive and thrive in this rapidly changing environment, modern

enterprises need testablish fl&ible enterprisenvide architectures that can quickly integrate and

deliver needed services. For exdenpvhen a manufacturing company acquires multiple companies

with widely varying systembased on different technologies of different vintagasnterpse wide

architecture is needed that makes the acqaineldthe existing systemmork smoothly witheach

other.

Enterprise architecture (EA) and more importantly an integrated enterprise architecture (IEA) is a key
tool for competitive advantage becausesinoothly interweaves the IT operations with the
organizational business strategy. In addition, it is important to show how an IEA can be developed
effectively, instead of just preaching that it needs to be done. This chapter establishes the underlying
principles of enterprise architecture (EA), the importance of integration in EA, and the role that
service oriented architecture (SOA) can play in developing an integrated enterprise architecture. In
addition, a systematic methodology is proposed thateaiséd in practice to develop IEAs. Finally,

a computer aided IT planning, integration, security and administration (Ri&l8étis introduced to

support the methodology.
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CHAPTER 1.EENTERPRISE ARCHITECURES AND INTEGRATION-- THE BIG PICTURE

To better understand the complex interactions between business and IT and suppdits the
business, a very simple view is presenteBigure 1-1. Thisview of an enterprises presentedh
terms ofthree high levelayersand their role as drivers and enabtgran enterprise:

A Business focused laytirat concentrates omisiness strategigservicesindbusiness processes
A Business plus technology focused layer that deals nigéngisebusinesspplications

A Technology focused layer that provideslihénformation technology) infrastructure

Business strategiesepresent the long range game plan to win in the marketplace. Business strategies
align the business products/services, processes, and several other activities to survive and succeed in
the marketplaceThe term business service and besgprocess are frequently interchanged. For the
purpose of this book, we will use the following definitions;

A Business servicgBS) issorrething that is delivered to the customéior example, dry cleaning
service, house renovation service and onlin&ibgrrepresent things that are delivered to the
customer, usually for a fee. A business service may be delivered to internal or external customers.
For examplea payroll service is delivered to the employees of a compBaginesses usually
deliver prodats, services or both to its customers.

A Business process (BR} a collection ofctivitiesthat are required to achieve a business goal
the goal may be a business servisea basic level, a BP can be represented as a flowchart that
specifies the ofestrationof activitiesneeded to complete the goddor example, for a payroll
service several BPs have to be carried out (e.g., pay has to be computed, deductions have to be
considered, overtime may need to be calculated, etc).

Business ‘ Business Strategies, Services
Focused and Processes
Dﬁ“’l [ Enable
Business plus
Technology ‘ Enterprise Business Application
Focused
Drivel [ Enable

IT Infrastructure
Technology . Computing Platforms
Focused

. Network Systems

Figurel-1: Key Components an Enterprise
As we will see, the simple but elegant view presentdeigare 1-1 will lead us to the following
starter definition of an Enterprise Architectures:

Enterprise architecture (EA) = Business architecture + application architecture +
technology architecture (computer platform architecture + network architecture

Key Concepts
A Business strategies, applications, and IT infrastructure are the thre¢akssemponents of a
enterprise
A An enterprise architectuf&A) shows components of an enterprise, what do they do, and h
they interface/interact with each other
A Enterprise architecture (EA) = Business architecture + application architectureneldgyt
architecture (computer platform architecture + network architecture)
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A Integrated enterprise architecture (IEA) = EA with focus on integration. Integrated ent
architecture provides an inventory of the business and IT resources and howrthesthveach
other smoothly and seamlessly (hopefully!).

A IEA promises many benefits that include: identifying what resources exist; improving inte

among resources; facilitating business process improvement, and creating speed and eff

meeting changing business needs through IT.

SOA is an effective way to develop an IEA. SOA provides a stantasgsl conceptus

framework for flexible and adaptable enterprise wide systems.

A high level methodology is very useful in developing an IEAe Tifrethodology presented in tf

chapter consists pf individual plans that can be developed and then integrated togethe

enterprise wide architecture.

>\

>\

12 Enterprise  Architecture  and Integration Concepts

1.2.1 Whatis an Architecture?

Architecturesplay a vital role irmodern informatiorsystems because they show how the individual
systems tie together to satisfy the overall requirements. Many views on architectures exist at present
(see, for example, [Askit 200Caruso & Umar0B, Clemens 2002, éfzum 2000]). It is not our
objective to give a comprehensive discussion and comparison of architecture definitions (see the
sidebar "Architectures: Glossary and Definitions"). Instead, we adopt the following simple but highly
operational definition of ahitecture:

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?),

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

A Interfaces/interactions betweer tomponents (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 governing their 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, computitgctanes, network architectures

and softwararchitectures)n all of these cases, it is useful to remember atethe components of

the systemwhat they do, and how they interface/interact with each other. For example, a business
architecture would show the business components (e.g., the business prodeatésywlo (e.g.,

satisfy customer needs) and how they interface/interact with each other

Architectures: Glossary and Definitions
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CHAPTER 1.EENTERPRISE ARCHITECURES AND INTEGRATION-- THE BIG PICTURE

Building Construction Architectures: The structural abstractions (e.g., blueprint) and styles (fan
of related commo variations) that define a class of structure (e.g., a cathedral) or a particular s
(e.g., my house). Architecture usually focuses on the big picture and not the details of what ¢
rug is or specific pictures on my wall, though such detaifs be viewed as architectural since t
could be consonant or dissonant with the architecture's theme. There is no clear dividing line.

Application  Architectures:  Application architectures are broad architectures of
domain/application of interest @nmore narrowly, sometimes application generators for spt
domains.

Software Architecture: A static framework or skeleton (structure or set of conventions) that prg
the form of a software system and the conventions, policies, and mechanisonsgosiag itself with
subsystems, or component parts, that can populate the architecture. The architecture defing
parts relate to each other including constraints governing how they can relate. An abstract frani
one that has not been instated with specific subsystems.

Other Glossaries:

A Gio Wiederhold's glossary of I3 architecture terms (\diarstanford.edu/gio/1996/glossary.ps

A DoD DISA terminology (www.disa.mil/disasub.html).

A NIIP Reference Architecture: Concepts and GuidelineSlossary (www.niiip.org/public
forum/ntr86010html/Rashor8.html).

Source Craig Thompson and Frank Manola, "Component Software Glossary", www.obj
Glossary sponsored by the Defense Advanced Research Projects Agency and managed b
Army Resarch Laboratory under contract DAAL@5-C-0112. 1997

1.2.2 Whatis an Enterprise Architecture and Whyis it Important? 1

An enterprise architectur&A), based on the aforementioned definition of an architecture, shows

components of an enterprise, whlatthey do, and how do they interface/interact with each other.

Basically, anEA is aconsolidation of business and technoladiggt can be of great value to the

corporate management as well as ClOs. Here are some possibleaadEardwell 2008 Koch

2005 Rico 2006:

A EA dignsIT to businessind lead to integration of business and technical processes. Basically,
an EA is a road map that presents how all aspects of the IT program aesl alitin the
organization’s strategic goal s.

A Proper | y aneA ean darifg ahd help optimize the interdependencies and relationship
among an organization’ s busi ness operations
applications t hat[Casdwalp008pr49.t hese operations”

!Thisdiscussionhaséen gr eatly influenced by the research paper “Enterprise /
Jennifer GronwaldPennsylvania State UniversitgarrisburgDecember 8 2008
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A EA facilitatest h e C |f@hasce gne suppsrthe deliverables by the CIO and the IT
organizationlt providesan explanation of hoWl is used taenablethe business processasd
business strategies.

A Review of EA documents can reveaipsandduplicationand can also supporhpact analysis.

EAs facilitate enterprise planning and problem solvingws at different layers (business,
applications, andll infrastructurg.

A EAs can be used tdocumentthe present method of operation (PMO) as well as the future
method of operatio(FMO). The differences between PMO and FMO lead to gap analysis and a
planning tool about how to ‘get from here to tF

A EA can be used toveluate the quality of IT servicegturn on investment (ROI) from IT can be
derived by uncovering where, howNyvand for what end IT is being used

A The process of developing the EA creates opportunities for continuous business process
improvement. An EA is developed in a similar manner to how a business process hierarchy is
developed, as both are a visualizedierstanding of the relationship between people, process,
information and technology.ln some cases, the careful examination of business processes
required in developing the EA, leads to thetances whesome of the business processes are
actually writen down.

A Development of aEA presents an opportunity for collaboration between IT and other business
functions. It also requires support from the mognagement investment of time and resources
pluscommimentto the chang&nherent to the discovies resulting from the EA procelsave to
be authorizedAn idealEA initiative can emerge from the joint support of the CIO and CEO, or
other chief operations or financial officers.

IT Planning

i

Enterprise Architecture
*Inventory of business,
applications and technologies
*What do they do
*Their interactions and
relationships

Enterprise

Administration <:|
& Govemance Integration

Security, Audits
and Controls

Figurel-2: ConceptulaView of an Enterprise Architectund iés Benefits

Figure 1-2 shows a conceptual view of an EA and its benefits in terms of four broad categories
(planning, integration, security, and administrat#dRISA). This conceptuabiew is the foundation

of the PISA toolsetlescribedater. EAs, however,present many challenges to the organization.
Development and maintenance of an EA can be adondgexpensive undertakirigis important to
measure RObf an EA effort.For ROI estmates,tangible measurements of the costs and benefits
need to be identified’he mstsof establishing an EAan be organized into distinct classes such as
financial improvement, constituent services, and reduced redunddcpenefits have been listed
above Monetizing thedifferent types of costand benefitdacilitates the demonstration of ROI
Besides ROI, considerable effort is needed to make sure that the EA efforts are successful. For
example,CIOs and CTOs can be removed from the actual dewelopand the use of the EA
document, especially in large organizations. In such cases, a group of architects, each focusing on a
different dimension, generally report to a chief enterprise architect, who in turn, reports to the CIO
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CHAPTER 1.EENTERPRISE ARCHITECURES AND INTEGRATION-- THE BIG PICTURE

A great deal of inforntn about enterprise architectureavsilable. Here are some key sources:
A The Open Group Websitbt{p://mwww.opengroup.ojy

Zachman Institute for Framework Architect(@#~A) Website: (wwwZIFA.com) ::

EA Potal at www.enterprisearchitecture.info

Enterprise Architecture Center of Excellence (EAC@EDsite [ittp://eacoe.org)

Gartner Groupviww.gartner.ory) Enterprise Architecture Bctice

> > > > >

Case Study: FDA Uses Enterprise Architecture to Standardize and Save

The Food and Drug Administration (FDAYeededio develop a plan for consolidation of its
infrastructure across eight division centers and identify standard softwareipmico be utilizeg
for common business needs. The FDA turned to Enterprise Architecture (EA) to serve
methodology to achieve its desired state of efficiency and effectiveness. FDA maximi
infrastructure by replacing singlese environmestwith platforms shared across application sys
boundaries and consolidated IT operations from multiple buildings to two major locatid
employing homogenous platform architecture.

EA driven IT consolidation has allowed the FDA to use fewer ressuntile operating mor,
efficiently and providing better services. Key benefits of this project include: increased cost
(over $10 million redundant IT related costs eliminated), documented and standardized

processes (over 85% of agendiyle processes are now documented), consolidation
infrastructure resulting in less applications (for example the number of correspondence
systems were reduced from 24 to 2), improved communication, and lastly improved ¢
making.

Source: Federal Enterprise  Architecture  Program  Management  Office,
http://www.whitehouse.gov/omb/egov/documents/FDA_FINAL.pdf

Benefits of Enterprise Architectures 0 Views of a CTO

In a 2004 article for the Zachman Institute for Framework Advancement (ZIFA), General
CTO Tony Brown, lists the reasons below as what he considers to be the top advan
implementing EA:

A Readily available documentation of the enterprise

A Ability to unify and integrate business process across the enterprise

A Ability to unify and integrate data across the enterprise and to link with external partners

A lncreased agility by | owering the ‘com

A Reduced solution delivery time and developmeosts by maximizing reuse of enterpr
models

A

Ability to create and maintain a common vision of the future by both the business
communities driving continuous business/IT alignment

Source [Cardwell 2006]
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1.2.3 From Enterprise Architectures to Enterprise Integration

Development and maintenance oftafy, as suggested so farasvorthwhile effort. However, how

does it impacenterprise integrationr- an area of particular interastthe competitive marketplace.
Most organizations are struggli to integrate thesystemgo maintain a competitive edge. The drive

for enterprise wide integration is not new. Mergers and acquisitions, for example, introduce numerous
scenarios whesystemsfrom one company need toeshwith the systemsof the new orporate
"friends". However, as the enterprises move towards the outer edges of the enterprisshovodel
previously in Error! Reference source not found, the lack of integration matters more. For
example, the threat of losingstamers to competitors who can service their customers faster and
cheaper becausieeir order processing systemmgely integrated with payment and shipping system

is real. Tosurvive in the fiercely competitive market, several companies have embarked on
streamlining initiatives to cut product development time and to reduce product delivery time. To
achieve thisgnterprisewide integrated systemsuch as the followingre neededsee Kalakotta
2002a, Carter 20Q¥or numerous examples and case stydies

A Procurement ystems that link order processing with payment, inventoanagement and
shipping

Manufacturing gstemshat link suppliers, designers, product managers, and production planners
in a uniform manner.

Customer support systems that linktouger service with customer relationship management,
marketing and sales.

Health information networks that link various hospitals, doctors, pharmacies and health
insurance providers

Supply chain management systems timt several suppliers with theaterial requirement
planning (MRP) systems of consumers

> > > >

Two sidebarsBh(@rQaseAiSttuedy Enterpri $€asddecBtudgtur
Bombar di er Aer os p dlgstate Aedilmepentesprise arahitedtubes ih practige’ )

How can an EA helpin enterprise integration efforts? Enterprisgegration means making

independently designeshterprisesystems work together. For enterprise integration, the goal is to

provide standardized higjuality customer service across the eritre r m s ser vi<ce channe
channel integration is critical because customers expect consistent service when they interact with a
company, no matter which channel they use. hbltinnel integration is also a critical issue for any

business strivingot maintain its competitive advantage [KalakotaZ0As we will see latermost

definitions of enterprise integratiotouch on similar if not common concepts relatedvtwrking

together, sharing, interactingand collaborating Naturally, awell-documentedEA with clearly

specified interfaces and interactions between various business and technical components, provides the

basis for well integrated systems.

Enterprise integration can be at several layers (e.g., business process integvplicatiora
integration, platform integration). However, enterprise application integration (EAI) receives most of
the attentiordue tothe following main reasons:
A Lack of integration between enterprise applications is very visible to the customers and business
partners. For example, if an order processing system is not integrated with a payment system,
then the customer has to place an oafeone system and then go back and pay by using a
totally different system possiblyhaving to reenter all informationgain.
A Many of theenterpriseapplications can be "legacy" applications that are old, unstructured, and
monol ithic. Accordi ng tofovaludfleabispassed alongtbthegnexcy i s s
generation?”. Deal i ng wa tominahteagn@m of ITanarmadeinentat i on s
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for many yearslf possible, the IT management would like to keep the legacy systems intact
because they provide vital services (e.g., billing) that are very risky to disrupt. However,
something must be done about thegstems because these systems are inflexible and are
becoming increasingly expensive to maintain especially imtternenterprise scenaso

Example: Developing Architecture of a City 0 Lessons for IS Architects
Developmenbf integrated architectusdfor enterprise applications that span organizational unit:
enterprises is similar to establishing design of a city for an-aharging and evevolving
industrial and residential population. We have to worry more about how the individual phes
city will be known to the city dwellers and how will they be interconnected (i.e., the infrastr
needed), instead of how the individual buildings will be designed internally. We only es
policies, rules and guidelines for the building extisraad focus more attention to the bigger isg
of access and flows between the buildings (i.e., all buildings must be accessible). In a simi
integrated architectures of enterprise applications is like designing many mini applications t
to interact with each other for corporate business goals. The emphasis is on identifying the i
of the applications, and the infrastructure needed to make this application operable as an-e
wide as well as, if needed, intenterprise applation.

1.2.4 Enterprise Architectures and Integration 0 A Closer Look

As statedpreviously an enterprise architectudlescribes thenterprisebuilding blocks(the business
layer, the application layer, and the technology infrastructure layer) thdyatlo and how do they
interface/interact with each othéet us usd-igure 1-3 for a closer look aenterprise architectuse
This figure shows more detailed view of trenterprise building blocks (business processes needed
for the business, enterprise applications that automate the business processes, computing platforms
and middleware services that support the applications, and the network services that interconnect the
various platforms in an enterprise). These buildirachd are represented as horizontal layers
higher level layers are more business oriented and lower level layers are more technology oriented.
Different types of architectures at different layers can be envisioned as shown in the vertical bar of
Figure 1-3. For example, business architecture represents the architecture at business process layer,
enterprise application architecture represents architeattagplicatiorlayer, etc. Thus an enterprise
architecture represents all tagchitectures at all layers of an enterprise, i.e., it is the vertical bar in
Figurel-3. Based on this, we camntroduce thdollowing definitionsof enterprisarchitectures:

Definition 1 Enterprise Architecturearchitedureof architecturg

Definition 2. Enterprise Architecture = Business ArchitectufgplicationArchitecture

+ ComputingPlatform Architecture + Network Architecture

18



Enterprise
Building Blocks Architecture

w Business Processes Business
Healthcare BPs Telecom BPs Other Vertical BPs Architecture
(Clinical) e.g. Provisioning (MRP, Financial)

‘ Common BPs (Marketingt, CRM, HR) ‘

Enterprise Applications

Healthcare . Application
(HCIS) Telecom OSSs Other Vertical Apps NrChitecture
Common Apps: (ERPs for CRM, HR, etc)‘

Platform and Middleware Services
Mobile Platforms Specialized Services (EC, Platform
(WAP, J2ME, BREW,) B28B, Architecture

Common Middleware (Web, Web 2.0, Web services ,)

suoleibaiu| el

Network Services (Layer 14 of OSI)

Wired Networks | | Wireless Networks Network
(LANSs, MANS, (5G Cellular, WLANS}| NGNs Architecture
WANS) WPANS, WLLs, (Converged
\ Satelites, MANETSs) | | Networks)

Horizontal Integration

Figurel-3: Building Block®f Ererprise Architecturand Integration

Let us now include the integratioconsideration.The objective of anintegrated enterprise
architecture is to show howell all the businesglustechnical componentgork together to servine
enterprise needs. BRalopment of an integratedenterprise architectureeferred to as integrated
architecture in this bootor simplicity, generally starts with documenting the organization's strategy

and goals. Théntegrationprocessconcentrates on the interactions anel ithterfaces betweehe

enterprise structural components, at the followdygtsshown inFigure1-3:

A Business architecture that basically describes the business processes and how they
interact/interface with each other.

A Application architecture that shows the various application software packages and how they
interact/interface with each other through messages and data flows. This may include an
information model that shows how the information flows between variongsaitomponents.

A Computing platform architecture witimteractions and interdependencies between different
operating systems, system software packages and middleware services located on various
desktopsserversand mainframes.

A Network architecture withntranet, Extranet, Public Internet ametwork devices interconnected
through variougonnectivity evices and gateways.

An EA diagram such a&igure 1-3 serves as a very effective framework for enterprise wide

integration-- facilitating vertical as well as horizontal integrations

A Vertical integrations showa busines architecturéhat is integrated wittechnologyarchitecture
(enterprise applications, platforms and networksd abmpanyor a division of a companyt
combiesbusiness, applications and IT infrastructure components into a solutempdoticular
situation (typi candxamplkai eetical integratioa is & supply @haip .
management ERP system that automates all supply chain processqserabes mrlinux
platforms

A Horizontal integrations show how processes and technologies at the same layer are integrated.
For example, the intgation of business processes in salgth business processes in supply
chain represera horizontalntegraton at business process lev@imilarly, enterprisexpplication
integrationrepreserghow differentERPswithin an organizatioseamlessly workach other and
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interenterprise (B2B) apipation integrationarchitecturegepresent supply chain management
application integration across multiple enterpriseé&s another examplesmooth transition
between wired and wireless networks (e.g., roaming support between a cellular photfe, a Wi
LAN and a wired corporate Intranet) represeartiorizontahetworkintegration.

Mixtures represengn integrated architecture thai€ombination of vertical architectures that
interconnect different layers as well as the horizontal architectures at the same layers of an
enterprise.ln many practical cases, mergers aogusitions lead to these integration scenarios
because many organizations have vertically integrated systems but when two or more
organizations merge, multiple vertical architectures need to be integrated horizesatakal
headache. This is knownds¢ “i nf ormati on sil o” probl em,
Aerospace case study previously.

Based on this discussion, we can introduce the following definitionsitefrated enterprise
architectures:

Definition 3. Integrated Enterprise Architectar = Horizontally IntegratedEnterprise
Architecturer Verticallyintegrated Enterpriseréhitecture
Definition 4. IntegratedEnterprise Architecture £nterprise Achitecture+ Integration
Technologies (for vertical plus horizontal integrations)

“We shape our buil di ngs anrdVinstdnChanchilar ds

“While any single product i sdesmnmed and apesntdee
architecture can evolve along with critical teclogots, providing a fixed point of stability g
customers and serving as the platform for a radiatingand long e d p r o-d G.dVbrrisf
and C. Ferguson, AHow Archit e c-Amilrl33 Wi ns

Sayin gs About Good Architectures

125 AnExample O0Fr ank 0 sturéStorefHFS) 2

1.2.5.1 Example Overview

We will useFrank's FurnituretBre New York City(NYC), asan example to illustrate the key points

in the balance of this chapter. FISa small store with big ideas. Frank started selling kitchen and
bedroom furriure 5 years ago and wants to expand aggressively in the next 3 years. He currently has
80employees ilNYC and is partnering with a mexto deliver the items. His plans are:

1.

Next year he wants to acquire a small manufacturing shop so that he couldlmesigsell,

andrepair custonbuilt furniture. He also wants to open five furniture outlets, in different parts

of the country, to sell his furniture. He expectddablethe size of his company next year.

In two years, Frank wants to diversifyard wide range of other products (e.g., living room and
office furniture, paintings). He also wants to start partneringatiitbrretail stores and

manufacturers. The parts and components will be brought from suppliers located overseas to his
manufacturig site.

2 This example is based on a real life retail store.
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Frank is a good businessman but is not very technical. He keeps track of all information on a MS
Word file and also uses an MS Excel spreadsheet occasionally. Currently, all communications are
through phone but Frank is pursuing an MBA andeilly intrigued by using IT for selling,
purchasing and outsourcing. He is especially interested in integrating and automating the procurement
processes {procurement) and supply chains to provide cudtaith furniture quickly.

He has no idea what he getting into. Besides his MBA, he has been attending management
seminars on use of IT in business. He does not completely understand it but he is convinced that it is
something very good (they o u | lekeaching courses in this area if it was nodgo He simply

cannot wait to put everything he is learning to work. His goal is to eventually become a major digital
corporation that will serve as a virtual store for multiple shops so that potential customers order a
variety of products through him. eHwill receive the orders and try to fill them, if he can. Otherwise,

he will route the order to one of his business partners. He is fascinated by theeijgaitifigIT to

compete in the marketplace.

He knows about many failures (dot bombs) and warte aggressive but cautious. For example, he
knows about the failure of Furniture.cdms e e t h €asesStudyEumiturre.coth Goesut of
Busines$ jand wants to make sure that he does not follow the same route. Basically, his goal is to
significanty grow his business by using IT in an innovative manner. He also wants to make his
operations more efficient and less expensivewlets to use the Furniture.com mouéhout the
problemsHe needs help in developing BA and an overalll’ plan that icludes business processes,
applications and the enabling IT infrastructure.

Case Study:  Furniture.com Goes Out of Business

Furniture.com was reviewed by CIO Magazine in the article "Furniture.com," Jan. 15, 20(
company was selling furniture oviile Web and promised Web shopperé@dr browsing and six
to eightweek delivery times on everything from table lamps tgpig#8e bedroom ensembles. T
company reported $22 million in net revenues for nine months ending September 2000 and
1 million users a month. But the increase in usage also increased customer dissatisfaction.
complaints filed with the Better Business Bureau (BBB) in Worcester, Mass., jumped from
1999 to 149 in 2000 (most brigkdmortar companies get thrée four complaints a year). Th
most common complaints had to do with delivery problems, product quality and bill disputes.

The main problem was that the company management built the Furniture.com brand very
they did not create the infrastructimeeded to support it. The company uretimated the logistic
and costs involved in shipping such a bulky commodity ezoastry and did not build a good w
to track orders- the company ended up tracking orders manually. Furniture.com also cre
cancellation policy that was too expensive. The customers could, for example, cancel ord
until delivery day. Thus when sixeek delivery turned into stnonth delays, many orders we
cancelled. Furniture.com closed down and filed for bankruptsypvember, 2000.

Reference; " The Changing Landscape eBeisiness- The Survivors" by Stephanie Overby, May
2001 Issue of the CIO Magazine.
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1.2.5.2 Sketch of an Enterprise Architecture for FFS

It is a good idea to start by developing a high I&&lfor FFSbased on the discussion sa falnis

EA would comprise of a business architecture, an application architecture and an IT infrastructure
architecture. Theomposite EA would show the business processéd-6fthe applications that
automate the busaiss processeand atechnical specification that showdat pieces of information

will be stored where and in what format, how the customers can locédteningre and order them,

and how the employees can ship them and settle payment&istaiill also includeplatformand
network detailssuch asWeb technologies &y used,how is mobile computing being used, what
type ofenterprisewide network servicesrebang provided to the customers and employess

Let us first start with business hitectureand integrationFigure 1-4 shows a business process
pattern (BPP) that could serve as a basis for a business architackF& Specifically, this figure

shows a BPP for retail industries that cagituavery high level view of enterprideusiness processes
(e.g.,procurementsales and marketinghd the key interactions between these processes. This high
level business view ia good starting point fomaintegratecbusiness architectut®cause ishows

the supplier/partner focused BPs (gpgaduction,supply chain managemeulistributior) and their
interactions/interfaces with other BPs of the enterprise. For example, this figure can be used to answer
the query: ifdistribution BPs are reengimed,what otherBPswill be affected It can also help a
business develop a BPO (Business Process Outsourcing) strategy, an enterprise application strategy
(i.e., what BPs to automate), and an integration strategy. BPPs provide a powerful tool for
represeting a wide range of enterprises in different industry segments. Additional information, as
separate documents linked from this diagremmepresent corporate goals and strategies can easily
upgrade this diagram intosalid business architecture.

Warehousing

And
Sales _ Distribution

/' / «» | Customer
J | Services ° > Corporate
Customers, (CRM) Management Partners,
Resellers
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Distributors

Human
Resources

Finance &
Marketing l/Accountin
Managers

Figurel-4: Sample Business Architecture@tordike FFS

Application architectures show the application components, the interrelationships between these
components, their allocations, and their coatiim paradigms. Application architectures at

enterprise level raise several portability and interoperability issues because they tie several "local"
applications together to satisfy business requirements. A complete application architecture gives
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enough mformation to the implementers so that they can build and deploy a sybigare 1-5

shows a possible logical application architecture of the FFS. Through color coding, it shows what
applications reside where (headquarter, Irsitd) and which ones are outsourced. This architecture
does not show any infrastructure componentgtaunglisa Technology Independent Model (TIM) of

the system.

Platform (infrastructure) architectures provide the set of technologies (middlewareykagtwo
operating systems, hardware, etc.) that glue together the application pieces across an enterprise. For
example, thenterprisepplications may use a combination of middleware such as Web technologies
Web Servicesnddatabase gateways that operater the Internetacross WindowsLinux, UNIX

and mainframeplatforms.Figure 1-6 shows a sample solution architecture that translates the given
logical application architecture into a physical architecture that includes infratreaomponents

such as Web servers, networks, VOIP systems, etc. This is a Technology Specific Moddb(TSM)

FFS.

Thus the three diagrams presented in this session capture the essence @fraRFSAalbeitat a

high level This EA can be used t@delop current and future IT plan¥e will go through the details
of these architectural components later in¢hegpter.
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1.3 Enterprise Architectures

EA of an integrated cogpation compriss of a very diverse array of processtechnologies and
frameworks. In particular, different enterprise architeclanmeworks havéeen proposed over the
years. They include Zachman, Martin, Spewa#irtnelandothers See the articlby [Sessions 2007]

for a very good comparison and analysis of the top four EA methodoldgiese frameworks
represent EAs through different types of diagramg artifacts such ddML diagrams, data flow
diagrams, process diagrams and natural languasgriftions. This book poposes hat SOA
(Service Oriented Architecture) provides an elegant framework for representing and implementing an

and Integration Through SOA

integrated EA. As we will see SOA provides a loosely coupled architecture which allows business

servicedo discaver and communicate with each other over a stantbasid infrastructure and thus

leads to enterprisgide flexibility and adaptability,

1.3.1 A Service Oriented View of Business

All businesses provide a set of services. Some services are provided toameisufd2C), some to

other businesses (B2B) and some to the employees (B2E). For exXgigyne1-7 shows a very

high level view of a retail store that provides marketing, sales, customer s@pabrtany other

services (someare customer facing, some are supplier facing, and some are employee and
management facing. In the highly fluid business environment of today, some of these services are
provided by other service providers (outsourcing agencies, business patt)efsgr example, in

this organization, customer services, marketing, human resource (HR) management, and finance and
accounting (F&A) services are provided by other service providers (SPs). The task of the enterprise
management is to find the best service jlerg (SPs) to run the firm. In addition, a company can
change its business by adding new services from new SPs. For exanifgd, telephone company

can add a wireless service provider, a manufacturing company can add a retail outlet provider, etc. In
service
business. The idea is that companies may add, delete, change and merge SPs that provide the best

addition

services to compete.

-

S

Customers,
Resellers
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CHAPTER 1.EENTERPRISE ARCHITECURES AND INTEGRATION-- THE BIG PICTURE

Figurel-7: Service Oriented View of a R&uite Darker Blocks mean Outsourced/Rented Services)

How can enterprise software support this sewigented business climate? The answer is that
business software is developedbasiness amponentghat can be assembled with other business
components to provide business services. For example, a large grained business comporent (BC
software package from PeopleSeftould provide the HR business service (BS). Similarly 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 support its BSs. A company could also replace a BC from
PeopleSoft with a BC from SAP to provide better serviéeweded More interestingly, an order
processing BC residing in Atlanta could check the inventory managed by a BC in Detroit or
Singapore. This implies the following:

A There is a BC that provides a set of business servitess is the service provider

The serices are well defined so that other BCs can understand them

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

BCs from different suppliers can be used to provide a business service

An IT infrastructure (middleware service) existattlallows services provided by components to

be advertised, discovered, selected, and invoked over the Internet

> > > >

The following sections provida few more details of the key components of SQapter 9
providestechnical details of SOA ardktailed discusion ofhow SOA can be used to architect and
integrate enterprise wide systems is given in Chapfatsough 13.

1.3.2 Service Oriented Architecture (SOA) ataGlance

Serviceoriented architectures (SOAS) rely on services and the components that five\sdevices

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 that actually delivee tservices. The services can be combined into aggregate
services and similar components can be combined into applicafidngs a bank, for example,
provides a set of services (e.g., deposits, withdrawals, fund transfers) and these services are provided
through components that can be combined into banking applications.

Definition: A serviceoriented architecture is based on the following three fundamental features:

A Reusable Components:lt is important to decompose business applications into business
components (BCs) in such a fashion so that as many components as possible are general purpose
(i.e., reusable) and as fewgsssible arspecial purpose. It is highly desirable to create common
services and components that can be reused to serve mamytiffguests.

A Web-Services EnablementThe components must have well defined service interfaces that can
be stored in a directory so that service clients (SCs) can query an interface directory to discover
and invoke the needed service providers (SPd)hough older technologies can be used for
service definition and discovery, Web Services (WS) is the favored enabling technology at
present.We will discuss WS in chapter 7. Due to the reliance of SOA on Web Services, Gartner
calls it WOA (Web Oriented Ahidtecture).

A Enterprise Service Bus (ESB):Instead ofpoint to point communications between service
clients and service providers, a loosely coupled common middleware infrastructure must be used
for communications, brokerage, security, directory and m@idiration services needed
throughout the enterpris@his infrastructure is called Enterprise service Bus (S%B). will
discuss ESBs later.
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App2 App3

Integration Hub Directory, Security &
dministrative Services

+All applications (business components) provide services
A = Adapter/Data Mapper that are invoked through well defined interfaces

*Adapters are used for message and protocol translations
m Service Interface *A Hub provides commmumications services between

various service providers and consumers

«An ESB may consist of one or more hubs

+An ESB also provides Directory, Secunty &

Administrative Services

Figurel-8: Conceptual View of SOA andEaterprise Service B(ESB)

These somewhat naive requirements lead to a very powerful architecture which can support and
promote highly flexible and reusable business services for the current and future entBrguises.
1-8 shows a conceptuaiew of an SOAbased architecture supported by an ESB.

1.3.3 How SOA Can be Used in EA (Enterprise Architectures)

SOA can be used in developing and building an integrated enterprise architecture. Specifically:

A Busdnessarchitecture can beepresented in tars of business servic¢BSs). This view was
represented iRigurel-7

A Application architecture can beepresenteéh terms ofa set obusiness component8Es) that
automateéousiness serviceB$9

A IT infrastructure cabe repesented in terms of tHESBthat shows howdifferentinfrastructure
services support the business services and business components.

Figure1-9 presents m SOA orientediiew of anenterprise architecture. It shows differentlaggion

and areESB as a collection of hubs that arerconnected teach other. In addition, each hub serves

a subset of applications. For example, a hub is dedicated to handle tendraftan enterprise and
thus can be vi e wnildrlythese isaa B2BRb to haadle allHB@Botraffic. Many
other hubs can be envisioned to handlejdetay, a data warehouse, a division of a comuareyen

a newly acquired companin reality, a hub could be a server that is dedicated to a spgodiof
application or userg\ small company may start with one hub but as the organization grows, more
hubs can be added to the E8Baddition, each new acquisition can be assigned arhigallows a
great deal obusinesdlexibility and control. We will discuss different aspects of an ESBlapters

9, 10 and 11.
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B2B trade spans a large set of activitiegeh assupply chain management, B2B ail{ets,and

business networks such as hospital information netwérkaddition, coalitions and the popular
camptay a rdajorcrae as thev e r a |
enabler of B2Brade.For example, th&SB Directoriescan seve as brokers for discovering and
invoking new services for B2B tradBigure 1-10 shows a possible B2B integrati@nchitecture

based on SOAThe key player in this scenario is thB2B integration busthat enables
communicabns between theorganizations The main advantage of this approach is that as new
players join the B2B trade, they are added toRBB registry (directory of B2B partnerdnd are
discovered by the participants whenytkearch the registryVe will discusB2B trade extensively in

‘“cl oud

. View
Integration

Gateway

. Namespace
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Figurel-10 B2B Integration Architectures

While not perfect and not a panac8&A does provide an elegant architectural framework that can
be used to descril@n EA and also to integrate the various components of an enterprise, internally
and externallyin fact, SOA supports the currently popular cloud computing paradigm (see the
sidebaforCl 804 Computing”).

SOA for Cloud Computing

Cloud computing (CTis becoming popular at present for flexible, robust and inexpensive com
servicesmostly from service providers (“cloud
idea of CCisthatalllT-r el at ed capabilitiés (arg. proewf
(SaaS), platform as a service (PaaS), Infrastructure as a service (laas), etc. Different providers
in the cloud (e.g., the Internet) can providese serviceShis allows the uset® access very wide
rangeof technologyenabled services from the Internet withouinership, controlknowledge or
technicalexpertiseof the complex IT infrastructure.

SOA, in principle, promotestiiel o u d ¢ o mp u tin partctlarap BSBaambe gewed an
infrastructuwe cloud that provides the infrastructure capabilities (integration servers, directories,
and security) needed to run enterprise applications.

SOA Main Sources of information

A 1BM System Journal, Servig@riented Architecture Specisisue, Volume 44, Number 4, 2005

A |EEE Computer Society Technical Committee on Services Computing
WwWw.servicescomputing.org

A Bieber st ei n, -Olented Aehitectaré (SOAY Rmpass:EBess Value, Plannin
and Enterprise Roadmap", IBM Press, Oct 2005.

A Barry, D., "Web Services and SenCeiented Architectures: The Savwvy Manager's Gui
Morgan Kaufmann, 2003.

A Car t eThe NewLanguate of Business: SOA&Welf2,0 | BM OPr es s, 2

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

A IBM site on SOA ww.ibm.com/so

A Sun site on SOANww.sun.com/sda

A Comm. Of ACM, Special Issue on Service Oriented Computing, Oct. 2003.
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14  High Level Methodology for Integrated Enterprise -Wide

Architectures

141 Overview

The discussion so far has mentioned several decisions and choices that need to be maae during
enterprise architecture and integration eff@t.methodology is needed tguide the system
developerghrough thesedecisions. Before proceeding with details, we should acknowledge that
formal methodologies have had mixed results [Inmon 1993, Mowl®8%].1The appeal of a
methodology is that it directs the developers down a reasonable path with pointers for what to do, in
what order to do it, what to produce, and what to expect as inputs. However, many methodologies fail
because of their linear flow @lctivities, rigidity in prescribed set of activities, and emphasis on
diagramming tools.

Figure1-11shows a high level methodology tllgplayshowindividual planscan be developed and
thenintegratedogethelinto an enterpse wideintegratedarchitecture. This methodologgnsiss of
several stagethat addressseveralareas of focuge.g., enterprise focus, IT infrastructure focus,
integration focusnd management foqusDifferent areas of focus are needed for diffetgpes of
business scenagdo Table 1-1 shows four broad scenario types in terms of new or existing business
services which need to be introduced for existing or new sites/organizational units. This table also
indicates the primgt areas of focus for each scenario tyseimplied in the title oftiis book, wewill
focuson enterprise anthtegrationareain this book. We will work through this methodology briefly
hereby wusi ng Fr ank’ Koiléstatetne keypomts. Th&disoussin iq irfeRtiSnally

at ahigh level b highlight the main features of th@verall methodologyDeails will be coveredn

the rest of the boofafter all, this is only the first chapter!)

This methodology has several important fesgurFirst, it includes all stages neededbtid a
comprehensive EA it covers albuilding blocks of the EA framework shownHigure1-3 and also

adds management and security considerati@ejond, the ethodologyis asynbronous— the

stages can be invoked whenever enough input is available, thus more than one stage can be executed
in parallel. Third, this mthodologyis intelligent because many inferences are used between the
stages anditilizes aknowledgebasé¢hat provides patterns and COTgommercial offtheshelf)
information. Finally, thaeneededlans are developed gradually in different stages and captured in the
knowledgebaséKB), thus later stages can learn from previous decisions.

Although this methodology cave, and has been, used manually, its features allosvéa build a

automated toolsé¢tlescribed in the next sectidnh gets smarter” as the user p
various stageskor example, in a manual methodology, thei&pist acollectionof documers that

the user can refer to. However, in an automated system, the KB is a databaset#ias an

extensive repository of patterns, COTS information and previously generated plans. This B&

gueried, updatednd utilized by a familyof aut omat ed consultants” to inf
quickly etc (see the discussion of PISA later).
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Figurel-11 ConceptuaView oEnterprise Architectuidethodology

BRODE = BuyRentOutsouceDevelopExtend
EBP = Enterprise Business Pattern
WBS = Work Breakdown Structure

Tablel-1: Sample Architecture and Integraeenarios

New Site or Organizational Unit

Existing Siteor Organizationd Unit

New Business

S1 New services(s) for a new site
Example: New divisionin Chicagg
focusing on a new set of busin
services (e.dnealthcarservice)

Primary Focus: Enterprise systen

S2:New services(s) for an existing site
Example: New Dbusiness services (¢
equipment repalrs for an  existing
manufacturingompany
Primary Focus: Enterprise systemi may be

Services plus IT infrastructure needed the| assumed that the needé&d infrastructure
new site already exist

Existing S3 Existingbusinesservices(s) for| S4:Existingbusinesservices(s) for an existi

Business new site site

Services Example: Existing services (e.( Example: Existing business services (¢

(Expanded/ customer support) to be offer{ purchasingbf an existing compartg be re

Modified) throughan offshore site. engineered for flexibility.

Primary Focus: IT infrastructure
Needed enterprise systems m

alreadyast.

Primary Focus: Enterprise systems pl
integrated  architecture  focusing arg
purchasing.
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CHAPTER 1.EENTERPRISE ARCHITECURES AND INTEGRATION-- THE BIG PICTURE

1.4.2 Enterprise Focus Stages

The enterprise focus is on two stagesterprise modelingstage starts with a quick business
opportunity analysis and captures the needed enterprise informatiompplinchtion planning
develops a strategy to autamzhe business processeshis area of focus is discusseddigtail in
the Enterprise Module of this book (chapter 1 through 4lick overview is provided here.

1.4.2.1 Enterprise Modeling

The objective is to create a model of the company to eapgential information such as company

type, company size, workgroups (WGsch as departmentompany sites, and allocation of WGs

to sites. Tk most important part of the enterprise masle capture the kepusinesserviceBSs)

and businesproaesses (BPs) Some services are provided to the customers (B2C), some to other
businesses (B2B) and some to the employees (B2E). For exdrigpes 1-12 shows a very high

level view ofa retail store like FFfhat provides masking, sales, customer support, and many other
services (some are customer facing, some are supplier facing, and some are employee and
management facing

In the highly fluid business environment of today, some of these services are provided by other
sewice providers (outsourcing agencies, business partners, 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 (SPs). asket the enterprise management is to

find the best service providers (SPs) to run the firm. In addition, a compaeypzard and transform

its business by adding new services from new SPs. For examled telephone company can add

a wireless servieprovider, a manufacturing company can add a retail outlet provider, etc. In addition
“service bundl es” can be created by different
business.The idea is that companies may add, delete, change and mert@tS#itevide the best

services to competé/e will see more detailed views Bigurel-12in chapters 2 and 3.

After identifying the needed business services, the management needs to make the following

decisions:

A Decide whichbhusiness services/processes take place at each location.

A Include business outsourcing, i.e., determine which BSs/BPs take place at the outsourced sites.

A Assign employees to sites. The number of employees at each site helps determine the type and
“intencfi twor k performed at each site.

Figure1-13 shows a sample enterprise model that is developed after these decisions for FFS. In
addition to the three company sites, it also shows an outsourced site because the company wants to
outsource some services. The model shows what services are performed at what sites (e.g., marketing
in New York, human resource management at an outsourced site, and manufacturing in Chicago).
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Figurel-13 A Sample Enterprise Model

1.4.2.2 Application Planning

The objective of this stage is ibentify the applications A1 A 2nd.that are needed tutomate
the business processes BP1.. Tddemifythedcemplete detiok
business processes (BRkE followingapproachmay be used:
A List all BPs that support the B2C, B2B2E, and otherusiness interactions
A Keepthe focus at enterprise levektivities that are vital tthe businessConsulting firms use
“Heat Maps” to identify vit aCrticasSuccess Faewss. Heat
[Rockart 1982] methodologyCSF instructs # managers tébcus on those processes that are
critical to the successf thebusiness
A Reduce duplication by clustering similar BPs into one. For exaifples same BP is used for
customers as well as business partrieesiit is betterto clusteithe two BPs into one.
A It is highly desirableto question, eliminate, and restructure business profsEs@Esto
improve organizational efficiency. This is th&inidea of business processeamgineeringsee
chapter 2).

o
>
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In reality, one or many afigations may be needed to support a given business process. and a given

business process may need multiple applications. For example, a customer information system may

support many business processes such as purchasing, marketing, and payment. Sincitebjng

business process needs support of many applications such as order processing, inventory

management, shipping/receiving, and paynpaitkagesThe result of this step is a table that may

resembleTable 1-2. Tables of tis nature can be extremely revealiagd are used in some IS

pl anning methodol ogi es suc hIBM §978. BdMexamplB,thei ne s s

following table indicates the following:

A Application 2 does not support any business processes. Thimeaa that an application was
developed without any business reason or it supports an outdated business processes

A Business process 2 is not supported by any application. This may indicate that this business
process can be directly supported by the Ifastfucture or that this BP is being ignored.

A Application 5 supports 3 BPs. Thus replacement/enhancement of this application should be done
very carefully.

Tablel-2: Applications to Support Business Processe

Business Process1 Business Process2 | Business Process3 | Business Process4
Application 1 X
Application 2
Application 3 X
Application 4 X X
Application 5 X X X

Once the key applications have been identifieel next main activity i$o develop an automation
strategy with different options of buy, rent, outsource devalbpuse, oextendre-use (BRODE)It

is also desirable to determihew the BRODEstrategies could be implemented. For examitlés
important toselect the COTS (camerciatoff-the-shelf) application packages that can be bought and
identify application service provide(e.g., Corio and SAP) for rental and outsourcligally, it is
highly desirable to sketch an S&ased architecturdhese decisions can be mabg using the
following stepgsee chapters 3and 4for details):

1. For each BP, identify which ones will be done manuatig which ones will be automated. In
addition, for the automated BPs, determine an automation st(atagyoutsource developnigin-

house development, or reus&or example, if inventory management is to be automated then you
can either buy an inventory management application package, or rent an inventory management
service from an application service provider (ASEY

2. For each option, explore the commercially available solutions (e.g. for buying, investigate and
select the inventory management application packages available in the marketplace).

3. Developsketch of an SOMdased application architecture

Figure1l-14 shows a sample resolt this stagdor FFS This example shows th&ES will buy CRM
(Customer Relationship Management) and MRP (Materials Requirement Planning) software
packags, renta finance and accounting systenfevelopits own wireless messaging system for
furniture tracking through a software development hotike. application plan is based on SOA
principles, i.e.all applications are treated lagsiness components that communicate with each other
through an Enterse Service Bug§ESB) This implies that purchased, rented and developed

S)

applications have t onotdteat nd &Qils aboubthegdnneetivity platformP | e a s e

are provided in this stagethat will happen in a later stagé&s mentioned prgously, the ESB at this

point is an “infrastructure cloud” that supports
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Figurel-14 Sampléenterprise Application Plan

1.4.3 [T Infrastructure Focus Stages

IT infrastructure (platformplanning is concerned with determining the most appropriate techa®log

needed tcenablethe enterpriseapplicatios needed by the comparxamples of suclenabling
technologiesare the Welitechnologies (including Web 2.0 and Web Services) usembrporate
intranets,computing platforms on which the applications will reside, wireless and watebrks

which connectall the computing platforms in an Intranat,n d

“Extranets”

wh i

businesssfor B2B trade. Details about the enabling Iffrastructure, especially Web technologies,

can be found irthe IT Infrastructure Modulechapters 5 through) &f this book a snapshot is

presented here.

IT infrastructure planning can be subdivided into bkmad stages;omputing platform plannintha

supports the applicatiorad network planninghat interconnects these platforms with each other
and the endisers Computingplatformplanningconsists of the following steps:

A Determinethe middlewareand Webservices needetb interconnectthe widel dispersed

applications, users and databases,

Identify thecomputer platforms, including servers, that will support the automation strategy and
the application pladetermined in the application planning stage

ateachsite.

A
A Decide whichapplicationsand databasesill reside at whiclkcomputing platformge.g., servers)
A

Handle the software/hardwarimterdependencigg.g.,can a Windows application run on Linux

platform,canan IIS server be installed on an XP machine, etc.)

Figure 1-15 shows a sample computing platform f#S. The applications have been allocated to
four different computingplatforms-- each computing platform consists of computer hardware (e.g.,
Pentium processor), an operating system (eigux), sone system software (e.g., MS Access), and
middleware (e.gInternet Explorenr Microsoft .NET Framework). These computing platforms are

interconnected through a network that is defined.later

©—-AMJAD UMAR
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) Corporate Server
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Figurel-15 A Sample Computing Platform
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Figurel-16 Sample Network Configuration

Network planning developsa network configuration that interconnects the computing platforms by
usingwireless as well asired network element&igurel1-16 shows a sample network plan for FFS.
Network planning involves three major tasks. First, determine the workload at each site based on the
work activities at each site. Second, develop a netwankiguiration and estimate the bandwidth
needed by using queuing network models. This involves, for example, network capacity planning for
the internal plus external networks depending on the type of connection (wired/wireless) and the
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network traffic pattms. Finally, the type of connections and the commercially available network
solutions need to be developed. Detailed network planning is beyond the scope of this book.

144 Integrated  Architecture Focus Stages

The main objective of tegraed architecturglanning is taassure that all pieces fit together to form a
working solutionwithin the performance, security, and casinstraintsTo illustrate the main issues
addressedet us consider the following situation ferr a n k'’ s F u (FFS) Toumpmve St or e .
sales, 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 applications interface with
OP, how will they be impacted if OP is transitionedSOA,what happens if OP is outsourced and
hosted elswheren the cloud how will OP be accessed from a wide range of user devices, what will

be the most appropriate integration strategy (accesade, data warehousj, or migration) to mesh

OP with aherFFSapplications, what type of integgion technologies will be most suitable, and what

will be thecost of transitioning OP to SOA?. Additional issues include: are there comroértired-

shelf products that can be used for OP, what type of middieeehnologies are needed to support
differert architectures, which ESB (enterprise service bus) platform should be used, what are the
performance and security tradeoffs when different components of this applpzatioipate inB2B

trade, and what typef cost/benefit analysis need to be considered while evaluating these alternatives.
These are nofrivial questions that require a great deal of time and effort to an$iverfollowing
discussion presents the main ideas. Details can be fouthe imtegation Module Chapters 9
through 13.

1.4.4.1 Exploring the Integrated Architecture Problem to Develop Requirements

The main focus is odevelofing a sketch of mintegratedrchitectureéo understantdiow thedifferent
applicationsand systemswill interact ad interface with each othet an enterprise level. The
emphasis is omapturingthe interfaces of the applications, and the infrastructure needed to make
selectedapplicatiors operableat enterpriseas well asatinter-enterprisdevels. Eterprise apptiation
architecturesypically have tcsatisfy the requirements of the Internet age because these applications
operate in an environment where thousands of Internet users can possiblyttaecessded
resources. Specific requirements may include:

A Interne Scale: Tens of thousands of users instead of hundreds, 24x@#ot 9

Internet connectivity: Unpredictable open Internet replaces the safety of the LAN

Multiple customers: Security and load balancing between multiple customers

Multiple configurations: Mnaging diverse user profiles and configurations

High-volume infrastructure: Providing scalable services to diverse populations

> > > >

The pattern shown ifrigure 1-17 provides a good starting poirthis pattern assumes that the

applicdion consists of N large grained components that aenged in several tiers: freahd

integration, business logic, backend integration, Jemck apps, and external (B2B) apps. This

architecturgoattern also includakefollowing integration coponents

A BCs (Business Componentiaje the software modulébat imbed the business logic of the
application and provide business services.

A FICs (Frontend Integration Componentaje the adapterthat allow different types of user
devices (e.g., mobile, hareltl) to invoke the BCs.

A BICs (Backend Integration Componentasje the adapters thACs use to interact with different
backend and external applications.
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Figurel-17. SOAbased Architecture Pattern

Detemination of these integration components depends on several other factors sudings hos
options and integration strategies used for internal and external (B2B) applicationstréteitbese

options and their impact on integration, let us go backdamnline purchasing (OP) application of

FFS. If FFS decides to rent an online purchasing system frattoual provider (e.g., use
Amazon. com’ s pur c h a seandigegratigndstthespnsibility di theprovilehn e b a ¢ k
However, if the order pcessing app is rented from an ASP but inventory and shipping reside at FFS

site, then remote integration between ASP andrigledls to be considered.

1.4.4.2 Integration Strategy and Architecture Development

The objective of this step is to develop an integtairchitectureonfiguratiorthat is detailed enough

to reveal thecomplexityof the proposed architectur@his complexity, as we will see later, can be

translated into cost, performance and security estimates for evaluating the proposed configuration.

The complexity depends largely on the typeahitectural strategies and thember and type of

integration components (freehd, baclend) needed foeach architectural configuration. Thein

consideration in developing a configurationtdschoose kveen the following strategies for the

target applicationgapplications of concern within an integration prgjeag., OP for FFS

A Outsourcing (remote hosting):decide where the target applications will reside: customer site,
service provider site, @ mixture.

A Access in Placeintegrate without modifying any applications. Just access them by using
adapters/mediators.

A Data Warehouse build a "shadow" system to house the frequently accessed data. This is
especially useful for Bl (Business Intelligeh@pplications.

A Migration : re-architect and transition the target applications gradaaligplace it suddenly.

Discussion of these strategies and the evaluating factors can be found in Chapterrext main
consideration is téranslaé the arclitectureA into plausible solutionsS1, S2,,9n with appropriate
commerciaioff-theshelf (COTS) package$or COTS selectionthe architecthasto search the
COTSproducts available in the marketplaarad select the most appropriate solution based sin co
constraints, the services needed and the technical interdependencies (for example, a .NET application
does not work well in a Linux environmerfEpr SOA, the architect has to evaluate the commercially
available ESB platforms from vendors such as IBNgrbsoft, BEA systems,lona Corp and others.
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Figure1-18 shows result of this analysis for FEHS the case of FF#e company has decided to use
the Accessin-Place strategy. In addition, it has been decidedlitieapverall ®A-based integrated
architecture consists e ESB that is populated with an IBiMebspherd=SB server for corporate
services and two MicrosoBiztalk 2006 servers for departments. The individual ESB servers are
logically interconnected through a diregt@erver that that routes the trafietween the servers.
See chapter 10 and 11 for more detailshe ESB functionalities.

Marketing| | Order Inventory| | Customer

Processing Manager | | Information

"

Microsoft
Biztalk Server200 \
Enterprise IBM WebSphere
Service ESB
Bus Microsoft
Biztalk Server2006
Shipping/ Supply
Receiving Chain ERP Inventory
Managef Manager
Tradil\ xterna
A= Adapter— may be used Partn e?s Control
to translate messages Engine

Figurel-18 SOA Architecture for FESFr ankds Furni ture Store)

1.4.4.3 Integrated Solution Evaluation

In this stage the solutiorSi, as a result of COTS selection, is evaluateccést, performance and
security issues.For cost estimation, the effort needed to integrate systems depends on the cost of the
ESB servers plus theumber anchature of integration components (FICs, BICs) identified in the
previous stage. From this, rough estimates of effort and cost can be obtained by using techniques
similar to function point analysisGarmus 2000 A performance analysis dthe propsed
architecture can beonducted through analyticgeuingmodels Kleinrock 1976. For security
analysis of thearchitecturerisk analysis througsecurity patternskfienzle 200] can be used A

very detailed discussion of cost, performance andigeamalysis can be found in chaptér dnd

also in Umar & Zordar2008.

The main results of these analysé& becaptured iratable that shows the estimated ¢esturity,
and performance for different potential solutions S1, S2,,,Sn. This talkdito evaluate and choose
the most suitable solutiomable1-3 shows such a table f&FS The analyst can look at Table 4 and
go backandgenerate other solutions if the results so far are not acceptable. If a suitala soluti
found, then the analystn select the choice.
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Tablel-3: SampleAnalysis of Candidate Solutidos FFS

Choices Estimated Costs| Perfomance Security Issues | Comments
(%)
Accessin- $120K it is|2 seconds. (adapt¢ ESB & adapter] May need tc
Place relatively cheaper 1 introduce delays) | may be targets f¢ migrate in future
install an ESB an attacks & need t
adapters) be secured
Migrate and| $500K million (it i 1  second  (n¢ Security can b Migrations are
replace with | expensive to | adapters are need¢ designed for thy typically expensiv
an ERP completely replace| hopefully, for ar new system fron and require sta
system with an ER| integrated ERR scratch training
system) system)
Data $200K (it is 0.7 seconds (dal ETL needs to b¢ Data warehouse
Warehouse expensive to convel level access protected, dat{ create duplicat
data and construct| usually faster due | level access nee data that eeds to
data warehouse) | no overhead) protection be synchronized

()

Computer Aided Planning, A

The SPACE Environment

rchitecture

, Controls and Education

SPACE (Strategic Planning, Architecture, Controls, & Educatior mmart decision support

environment thasupports smart servicesties, governments and enterprises. & isrfes t o p

that supports the entire LeaRflanDo-Check cycle instead of one narrow arfS8®ACE provides

extensive informational, educational and management resources by using the following three

capabilities displayedn Figure 119

a)

Patterns Repositorythat contains core knowledge about 150+ countries, 100+ services from
more 12+ sectors (e.g., health, education, public safety, public welfare, transportation) and

technologies (e.g., network technologiesmputing platformsand securityand integration
technologies.

b)

Games and Simulation Toolghat provide links t@ wide range of games and simulatiaase

studies and tools needed by tisers who want to explore the various resources in more detail.

Decisian Support Tooli The Planner for the specialists and officials in governmestsl the

private sectors who need to actually plan, implement, and manage the needed ICT iritiegtives
Planner produces detailed strategic plans for a wide range of egovesem@es based on best

practices and standards. The Planner can be used very effectively to educate as well as assist the
government officials of developing countries to accelerate progress in crucial areas. Besides

strategic planning, the Planner offerapabilities for acquisitions through RFPs and project
management.
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Figurel-19 Conceptual View of SPACE Environment

Figure 1-20 shows an ovelaarchitectural view of the SPACE Environment. It shows kbg
component®f SPACE and its interactions with external components. Specifically, SPACE supports
public (government) as well as private industry sectors by interacting with a wide range of
conponents.

Computer Aided Consulting for IT

SPACE Environment (CACIT) Environment

Large Initiative
Planner
(LIP) and
Composer

Planning,
Integration,
Security &

Administration
(PISA)

N\

Pattern

Strategic Repository for
Industry
Planner
Segments
(PARIS)

Global
ntrepreneurship

Directory & Zone
Knowledge f}oﬁl‘:zﬂl
Repositories ( ) /

For Governments For Private Industries

Figure 1-20 SPACE EnvironmehA More Detailed View

As shown inFigure 1-20, theusers (government agenciB®n-GovernmenOrganizationsor other
organizations) eévelop strategic plans, RFERequest for Pposalsjand project management plans

by interacting with the SPACE Environment, @ew systemprimarily intended to support
government services. SPACE provides these services by using the Planner that guidessth
through various decisions as discussed previously. The Planner uses the following capabilities to
handle user requests:

A SPACE resourcg®irectory and Knowledge Repositories) as described in this document.
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A Specialized modules such as Largiidtive Planner (LIP) to handle initiatives such as MDGs
and digitalcities, and Composer for developing composites and interagency services. These
capabilities have beetiscussed previously

A Integraion and aggregain of the externalinformation dready available in portals such as the
United Nations Public Administration Networlwiw.unpan.oryy and the UNGAID website
(www.un-gaid.org. In addition, we will provide acces to useful educational and training
materials

SPACE also supports the private sector by leveraging an existing Computer Aided Consulting
Environment that primarily concentrates on the private sector. Specifically, SRASHEbeen
successfully integrad with a comprehensive environment that suppots private sectors. This
environment is based omsearchin using computer aided planning for best practice [1&nd
consists ofdetailed planning tools, displayed in FigbreCurrently these tools cossof:

A A detailed planning systentor private sectors called PISA thatcan be used to quickly build
real life business scenarios and then guides the user through IT planning, integration, security and
administration tasks by using best practices. Pl$#oarts 18 industry segments that include
many within the scope of public administration (e.g., education, energy, health, and
transportation) and provides basic capabilities for composing larger and more complex scenarios
that include multregion offices supply chains, mergers, acquisitions and business networks.
This comprehensive tool also provides extensive capabilities for integrating different systems by
using SOA (service oriented architecture) and supports open interfaces so that gaming and
simuldion tools can be easily plugged in.

A A knowledge portal for entrepreneurship, calledGEZA that provides a set of knowledge
services ranging from starting a business to international partnership and outsourcing
opportunities. GEZA capabilities include diness solutions for developing and implementing
business strategies, a comprehengisow book directory of SMB portals, an outsourcing
center for service providers and consumers, an international center for doing business
internationally, an educatiarenter for entrepreneurs, and links to PISA for IT solutions and to
PARIS for industry patterns.

A An industry pattern repository called PARIS that houses business patterns for more than 20
industry segments including education, healthcare, transportitiecom, and manufacturing.
PARIS provides overviews, examples, specializations and sources of information for each
industry segment; examples and best practices of how ICT is being used effectively in different
industry segments; business process patterequirement patterns and information model
patterns in UML; and interfaces to support PISA advisors and GEZA services.

PISA, GEZA and PARIS collectively can be and have been used for educational as well as consulting
services. Instead of several disnected tools that address parts of the problem, the detailed planning
environment captures the complex interdependencies between the business and technology building
blocks of real life situations. The users can directly invoke the needed tools ortlaesessough
business games and simulations supported by textbooks and course materials.

For additional details, please visit the SPACE websienat.space4ictd.com

16  Summary

Integrated enterprise archite@provides an inventory of the business and IT resources and how do
they work with each other. Such an inventory promises many benefits that include: identifying what
resources exisimproving integration among resources; facilitating business pracgssvement,
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and creating speed and efficiency in meeting changing business needs through IT. These benefits
directly impact the overall organizational performance and competitive advantage. However, it is not
clearhow exactlyto develop such architecas.

In this chapter, we have given an overview of enterprise architectures and integration and have
discussed how SOA can be used in developing an integrated enterprise architecture (IEA). We have
also proposed a systematic methodology that can be tosefvelop IEAs. In addition, a
comprehensive toolset, called PISA (Planning, Integration, Security and Administraoieen
presentedo develop IEAdor practical situationsPISA can also be used as a teaching tool for this

book. We have introducesl case study (XYZCorp) that will be used throughout this bockday
how theknowledge gainedan be used to addrgssctical problems.

17 Review Questions and Exercises

1) Scan the literature and find at least three definitiola® @nterprise ardeicture

2) Scan the literature and discuss three examples of companies that have used innovative
approaches for enterprise architectufdso find at leasbnecompany that has failed in this area.

3) List the main benefits, in order of priorigndrisks d an EA.
4) What is difference between EA alitA? Explain through an example.

5) Scan the literature for enterprise integration projects and categorize the examples as vertical,
horizontal or mixture integration efforts. ;

6) In your view, what is the mainrehgth of SOA to deliver business value? What is the main
weakness (risk)? Give three specific examples to illustrate the use of SOA in enterprise
architecture and integration. .

7) Visit the SOA sites at IBM and other SOA players and create a list of res@wailable from
such sites.

8) Compare and contrast PISA with at least two industrial products. You should visit the PISA
Website (ngepisa.com) to familiarize yourself with the PISA toolset first.

9) Suppose that you have been asked to develop a two dagemserd training program in
enterprise architecture and integration.. What topics will you cover in this program and what
automated tools, besides PISA, will yase?

10) Accesssome websites such esarketer.confedex.comandothersto find the latest statistics on
ebusinesgrowth and declinend some innovative §&ojectsin the field.

11) Access Startupfailures.com and identify the main causes and lessons learnt from dotcom failures.
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