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Dr. Pallab Saha

® Is currently a member of the faculty with the National University of Singapore (NUS). His current
research and consulting interests include Enterprise Architecture, IT Governance, and Business
Process Management. He has published several research papers in these areas. Pallab is an active
researcher in the area of Enterprise Architecture and has published his first book titled “Handbook
of Enterprise Systems Architecture in Practice” in 2007. He has just finished his second book
titled “Advances in Government Enterprise Architecture” to be published in 2008. He is
Céurrently working on his third book as a co-author along with Scott Bernard, Gary Doucet and John
otze.

B Leads the Information Systems Management research group within NUS—Institute of Systems Science.
Dr. Saha teaches courses in Enterprise Architecture, IT Governance and Business Process
Management at the post-graduate and senior executive levels.

m  His current consulting engagements are in Enterprise Architecture for Sinlgapore Government
agencies. He has provided consulting and advisory services to Infocomm Development Authority of
Singapore, Intellectual Property Office of Singapore, CPF Board, and Great Eastern Life Assurance
among others. Dr. Saha is the primary author of the Enterprise Architecture Methodology
and Toolkit for the Government of Singapore.

B Heis also a contributing author of the Enterprise Architecture Management Guide being developed
by the International Association of Enterprise Architects (a|EA) and is a frequently invited speaker at
international and local conferences on Enterprise architecture and IT governance (including keynote
sessions). Prior to academia, he was instrumental in managing Baxter's environmental healtﬁ and safety
offshore development centre in Bangalore as Head of Projects and Development.
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received his Ph.D in | from the Indian Institute of Science, Bangalore. His Ph.D dissertation was
awarded the best thesis in the department. His Ph.D. proposal was selected as one of the top five in
India and received a special research grant for the same. Earlier he completed an M.B.A in Information
Systems and prior to that gained a B.Sc. in Electronic Sciences from Bangalore University.
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E-Government and E-Government Stage Models

m Refers to the use by government agencies of information and
communication technologies that have the ability to transform
relations with citizens, businesses, and other arms of government.

Several available models (like the Gartner, Deloitte & Touché, UN).

m The key stages of E-Government Maturity include:

> Web Presence
* Simple, static information through websites. One-way communication.

> Interaction
* Simple interaction which is very agency centric.
» Transaction
* Conduct of complete online transactions. Needs some of cross-agency
communication
» Transformation
* Integrated government (both vertical and horizontal).
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Defining EA

m An organization’s enterprise architecture is the organizing logic for
its core business processes and IT capabilities captured in a set of
principles, policies and technical choices reflecting the
standardization and integration needs of its operating model.
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Understanding EA

Enterprise wide focus

Project focus

h
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EA provides a mechanism to
instill discipline and control
(governance) to business

processes and their

enabling IT infrastructures

Gl ESplanade Company Limited

-

System Architecture “the building design”
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Evolution of EA Maturity

IT applications | Flrm-wide IT fecused on Modules enable
IT Capabiity serve isolated technology wiring care business model
business needs | standards process extensions
Key Tachnelogy- Standardization Recognizing Practices
Mana t enabled change | and exception ESSEMNGE of the fac;ilita.l_jlzlg
O8Imarn
- managament managemant, businass reusability
refresh
RO of Reduced IT costs;  Improved Spead to market;
=1L i=r - applications interoperability business strategic agility
for IT performance,
Integration
Local control Senior Sanior Sanior mgmt, IT,
Locus of management management, IT, process, and local
Control support of CIO and procass leadership
leadership
Estimate, Establish (localf Detarmine core Dafine boundaries
LTS measUre, regional/ gl ohal) processes and far business
e RN communicate standard setting, funding prioritles  experiments
lssues R[N exception &
funding processes

Source: Enterprise Architecture As Strategy; Weill, Ross, Robertson; 2006
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EA is Essential for E-Government

Enterprise Architecture Maturity

E-Government Stage

Explanation / Notes

Stage

Application Standardized (]))I:tl;n;edd Business
Silos Technology et Modularity
K Agencies / departments still operate in their
1. Web presence ¥ silos and almost don’t need any

architecture.

1. Interaction

Simple two-way communication needs very
basic and few common technology
standards, but still largely within their silos.

1. Transaction

Complete online transactions needs
moderate level of cross-agency
collaboration and sharing at the technology
level.

1. Transformation
(Connected)

vV

Government appears and operates as ONE,
high degree of integration needs common
and shared business functions and
outcomes.

© Copyright 2008 NUS. All rights reserved.
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Progress of Singapore’s E-Government
E-

overnment Key Points / Evolution Stage
Civil Service L] Build the IT infrastructure foundation
G m ] Automation of simple activities (paperwork elimination)
m@rﬁt ms ] Encourage the use of Internet
(1 OR0 -1 999) n Maps to Web Presence and Interaction stages in the E-Government stage model
1 E- G overnment A Ctl on ] Consolidation of computing resources
) ] Establishment shared data center and civil services network
Plan I (1 999 — 2003) (] Maps to Interaction stage in the E-Government stage model
. ] Delivery of accessible, integrated and value added public services
1. E-Government Action (] Adoption of common infrastructure, information management and technical standards
Pl an II (200 3 . 200 6) ] Foster cross-agency collaboration
] Maps to Transaction stage in the E-Government stage model
] Integration of government and public services
1 ) Integrated Govemment ] Enhancement of e-engagement, capacity and synergy
20 1 O (2006 — 20 1 O) ] Maps to Transformation stage in the E-Government stage model

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — Early Architecture (1

m As part of its E-Government Action Plan | (E-GAP I),
there was a need for a well-designed, reliable and
scalable infrastructure

m Triggers for early architecture included:
> Inter-operability
» Economies of scale
» Cross-agency collaboration at a technical level

m This led to the development of Singapore’s technology
standard blueprint called the “Service-Wide Technical
Architecture (SWTA)” in 1999.

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007
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SGEA - Early Architecture @

el

= SWTA Quick Facts

» Collection of nine
technical domains

» Consists of standards,
guidelines, best practices
and recommended
implementations

» Meant for agencies to
adapt / adopt

» Mandated as part of IT
Governance policy

» Updated every six months

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007

© Copyright 2008 NUS. All rights reserved.
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SGEA - The Next Generation
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i R enerprise Architecture} - ™ ENterprise Architecture
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£11 ; . .
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gli Information Solution ot Application| El > Relevant data Standards,
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E,lg SR ﬂjt—- g ] i » Common systems and
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. = Al /

so--------=H- < ® Cross-agency in order to
achieve enterprise level
or whole-of-government
(integrated) goals

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007
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SGEA - Reference Models

= Development of reference models which agencies can

refer to, in order to find out which agencies they can
collaborate with and what shareable data and components
are available for use

» Business Reference Model

» Data Reference Model

» Solution Reference Model

» Technical Reference Model

m |dentify key potential areas for collaboration

m Develop methodology to help agencies develop their own
EA

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007
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SGEA - Business Reference Model (12

m Provides an organised view of the business of
Government using common terminologies

2 Business Areas. Represent the highest
Business Areas level description of the business operations of
the Government

33 Lines of Business. These Lines of
Business describe more specifically the
services and products the Government
provides to its stakeholders

Lines of Business

' Business 137 Business Functions. Describes the
Functions specific activities that Agencies perform
within each Line of Business

Source: Singapore Government Enterprise Architecture; IDA; 2006
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SGEA - Business Reference Model 2>
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SGEA - Data Reference Model

m Specifies definitions for data elements that are
commonly used across agencies, to enable
more effective data exchange

m DRM comprises:

» Key date entities (Person, Company, Business,
Limited Liability Partnership, and Land) and numerous
data elements based on the People, Business, and
Land Hub

» Several sets of codifications

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007
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SGEA - Solution Reference Model

EINUS eGL

* Contains a portfolio of systems and service components
that can be shared / reused across the Government

Government-Wide
Shared Systems

Corporate Planning . L— ' —hferﬁwatrﬁn-Maﬁagenqent— —Projebt & Logistics Public

& Development and Consulting Management Communications

< MCPS ’ < PM2S ’ eventshub@sg GeBIZ < SGMS >
SAS@Gov NFS@Gov PRAISE eventshub@sg
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@
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Source: Singapore Government Enterprise Architecture; IDA; 2006
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SGEA - Solution Reference Model 2

EINUS eGL

No | Attribute Description
1 Business Context <Refers to business function in Business Reference Model>
2 Name Government Electronic Business (GeBIZ)

GeBIZ is an integrated end-to-end System, which allows public sector officers
to perform a range of procurement and revenue tender activities. It also
provides government suppliers access to procurement opportunities in the
public sector and the option to trade electronically with the government

3 Description

4 Owner Ministry of Finance (MOF)
5 Platform Web-based, BEA WebLogic
6 Database Oracle

7 Status PRODUCTION

Source: Singapore Government Enterprise Architecture; IDA; 2006
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SGEA - Technical Reference Model

APPLICATION

DATA MANAGEMENT

SECURITY

|

Source: Handbook of Enterprise Systems Architecture in Practice; Saha; 2007
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SGEA — MAGENTA (1)

Methodology for Agency Enterprise Architecture

(MAGENTA)
m Aims:
» Build consensus and common foundation among
agencies

> Fill knowledge gaps
» Encourage participation and establish commitment

» Raise levels of effectiveness, quality, efficiency,
interoperability, and return on investment for EA
capabilities

» Use of real life case study for validation

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — MAGENTA (5

m Scope:
» A step-by-step guidance in developing and
Implementing EA
» A common unified approach to EA development and
improve agency EA maturity and capability

» A mechanism to converge organisational efforts in the
development and management of the EA blueprint
rather than focus on framework related issues

» A common reference point for all architectural assets
in terms of scope and intensity

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — MAGENTA (s

m Representative Capability:

1. Business Performance
— What are our core business processes?
— Where can we achieve dramatic improvements?
— What are the areas where we need to collaborate with other agencies?
— What are out key information requirements to support core business processes?

2. Investment Performance
—  Which business processes must receive our investments?
— How do we categorise our investments for IT-enabled transformation?

3. IT Performance

— Which business processes have no IT enablement and where are we
overspending?

— Where can we take benefits of common data, applications and technology?
—  Where do we have redundancies and overlaps?
— What metrics do we need to assess the programme effectiveness?

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — MAGENTA (s

METHODOLOSSY FOR AGEMCY ENTERPRISE ARCHITECTURE (MAGENTA])
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PRO:{GRAMME ARCHITECTURE AMNALYSIS ARCHITECTLIRE PROGRAMME

HHALE 4
Wk i s drc e pcl s G s i M sl

MANRGEMENT
TRACK

FHASE 2 FHASE 5
Scan 3 Arakss Cumorr Tava.op Targe:
Lusrisas e B mown s il

BUSINESS

PHALF &
sairkain Cnberpise

Sirghnbsciire

PHA4SF 3 PFH&A5E 5
Ll vt cms] Coonnizeil Lorolop Targot I
IT &rchinzscmne anc i mel e=

INIEEIFrEE AENECCf AN FEINAFTIFEINEFTAFIONEETAND

M-&tE £

Liza: amenil Erberpnen Jucinl gl l e Blaspnnl i Iiansiboan Man

DELIWERABLES TECHMOLOGY

ErIrrsiTETIFEIETS

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — MAGENTA i)

m Methodology
» Step-by-step instruction oriented
» Structure

MAGENTA MAP: Graphical view of MAGENTA identifying the phase that is being
described.

OBJECTIVE: The key intent of executing the phase.

INPUTS: Items that are required to execute the phase. Each input contains a reference
to the steps where it is utilised.

OUTPUTS: Items that are produced as a result of executing the phase. Each output
contains reference to the steps that are utilised to produce the specific output.

STEPS: Activities performed in the phase shown both in graphical and detailed tabular
form. Each step is numbered for easy reference. Each step makes reference to a
Phase Tool / Phase Example where appropriate. Every step also identifies the role
responsible for performing the step.

PHASE TOOLS: Templates, guidelines and pointers that are useful in executing a
specific step of the phase.

PHASE EXAMPLES: lllustrations of outputs that are produced as a result of executing
a specific step in the phase. The examples are intended to illustrate the outcome of
executing specific steps.

DO’S & DONT’S, TIPS and FAQs

CASE STUDY: Demonstrates the use of the methodology with the development of EA
for a Singapore Government Agency

Source: Advances in Government Enterprise Architecture; Saha; 2008
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SGEA — MAGENTA )

m MAGENTA is intended for application at

different agencies in the following clusters:
* Government administration )
* Manufacturing and services
* Education and learning MAGENTA i
* Healthcare and social services > :oneti:g :ggg;ﬁgrs:\ed
* Justice and law enforcement

tool by the
government
MAGENTA for Defense is
currently under development Yy,
Source: Advances in Government Enterprise Architecture; Saha; 2008
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EA Design Models in MAGENTA

Primary Benefit Derived
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Source: Advances in Government Enterprise Architecture; Saha; 2008
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Government IT Governance Framework
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Transform

Inspire

© Copyright 2008 NUS. All rights reserved.



%N_';E el

Classical IT Planning Based Approach

- Environmental Drivers (External and Internal)
Corporate Strategy
Financial Human Resource Marketing parations mris
Strategy Strategy Strategy Strategy Strategy

Implementation / Execution

it
Financial Human Resaurce Marketing perations TIHIS
Flan Plan Flan Plan Plan

Source: Advances in Government Enterprise Architecture; Saha; 2008
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MAGENTA Derived EA Based Approach

- Envircnmental Drivers {E:-:ternal and Intemal} -
Emrpmrate Etrategy
Financlal Human Resource Marketing Operations ITIIS
Eufgu_r_?y $‘t_r_§!g_5|y Strategy Strategy Ef_r_ﬁggy b
. Enterprise Architecture .
L ", Implementation / Execution e R it
-l-‘ ll-_"l'l' ++‘ '-l-‘q‘“‘ +l-" I'I-'l‘.
Financial Human Resource Marketing Cperations ITlis IF
Plan Plan Flan Flan Flan

Source: Advances in Government Enterprise Architecture; Saha; 2008
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Integrated Enterprise Lifecycle
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Connected Government (.

m The concept of connected government is derived from
whole-of-government approach which utilizes technology
as a strategic tool and as an enabler for public service
innovation and productivity growth

Moving to Connected Governance

_ Intra-Government Process Re-engineeting —® efiident, responsive and tailored government to
reflect citizen needs

. Inter-Government Process Ra-engineeting =—# effident, joned-up and borderless government

vertical cooperadlon/integration between levels
horizontal cooperation/ ntegration between agencies at same level

multi-stakenolder cooperation (with private and third sectors)

3 Re-engineer legacy techrnology, processes, skills and mindsets

Source: UN E-Government Survey 2008; United Nations; 2008
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Connected Government @2»

m Connected government leads to improved coordination
of processes and systems within and across government
agencies and organizations

Internally

v Awradance of duparahon

¢ Facucing bansaclion cusks

¢ Firplifdng burcowcratic procodunss
= Greater efficiency

B e
* i C
;:::ﬁg_tﬂe o Inlenrralion shaning e bween @yences

contributes to:

\ + Scourity o infermation menzgemenit

Extarnally

+  Fastar service deliveny

+ Greater efficacy

= Increased flexil iy of seroce use
*  Innowation in servios dolivery

¢ Lirealer parhicipaton

& Gresle cilizen empowsnmznl

¢ Citizen paricipation

Source: UN E-Government Survey 2008; United Nations; 2008
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Towards Connected Government with SGEA (12

Feachack
Feedhack

: : Collaboration : E Collaboration & .

Source: Advances in Government Enterprise Architecture; Saha; 2008
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Towards Connected Government with SGEA 22

Aspect of Connected Government

EA Activity Using MAGENTA (Transformation) Covered

. Core business processes
1. Developing business architecture " Agency process reengineering
. Collaboration opportunities using BRM
. Core data entities
. . . . . Agency meta-data
1. Developing information architecture . Use of common data entities with DRM
. Contribution to DRM
. Core systems and services
. . . . Agency service registry
L. DCVCIOplng SOlutIOH arChlteCture . Use of shared systems and services with SRM
. Contribution to SRM
. Core technologies
. . . . Agency technology inventory
L. Developlng technlcal arChlteCture . Use of technology standards and common infrastructure
. Contribution to TRM
1 ) DCSigIlil’lg and Dep10y1ng Architecture . Linkages to integrgted governance framework (strategic .
planning; IT planning; IT portfolio management; IT service
Governance management)
Source: Advances in Government Enterprise Architecture; Saha; 2008
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Using BRM to Identify Collaboration Opportunities

Agencies to Business Functions Matrix

Business Agency | Agency | Agency | Agency Agency | Agency | Agency
Functicn A B C (] E F L

Financial E—
Assistance for | ™ - . >

business i

Financial

Assistance —
Fortal (Social <: . . E
Senior] r

Paost
Szeondary
Education /

Fuzlic Health !
féamitoring

I Generic Grant
Agency Grant > process/application for
process/application multiple agencies

Source: Singapore Government Enterprise Architecture; IDA; 2006
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Using DRM to Build Agency IA

m To align agency data standards with the Data
Reference Model

m To identify source data for data reuse (instead of
collecting it again)

m As a reference for agencies to develop their own
Information Architecture

Source: Singapore Government Enterprise Architecture; IDA; 2006
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Using SRM to Build Agency AA

Agency wants to
develop a system

i
=y =

N Looks in SRM to see if
there are shared systems
or service components it

_I_I can use I—I—
~_ ~_

|
] Source: Singapore Government Enterprise Architecture; IDA; 2006

EEEEEEEEEEEEET Transform

A

. Does not find Finds a suitable
. suitable shared system / service
system / service component and
. component - proceeds to use
. proceeds to build / them
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Mapping the Progress of EA vis-a-vis E-Gov

14580 2000 200E 2006
CECP eCAP | AP =0 2010
""'\-\.MH% "\-\.\.\H . \H\"\-\. . .
lectronic Government Progress >
Weh Presence )Int:mctiur)Tmnaal;tinn Transfzrmakion
13480 2010
2EnE 20
SWTA SCEA
- - . \H'\- . -"'\.
EﬂtEprIEE Architeciurs F’FDQFEEE -

Standardlzsd JEtimized Cara &

Busine=s Sllos Technology Busliness Modularkty

-

1950 0 2010
200

LEQEI‘IE! MAGEMTA

1. SRELE S morvieg el weber Frogasine

o cEAE Lles s Goernenlscber Flar

i Gy beerdcsd s oo =ldn

4. STA = Swivire=ade Teol Hicsl Sclilsar o wa

5. SETE = CirnEvira Zoeair el L Zlelpl =2 Alchiae e

i e ZE ATA — wwocradaloge o ~erce Zapn =2 arzleclo s

Source: Advances in Government Enterprise Architecture; Saha; 2008
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Positioning SGEA in iGOV 2010

strategic thrusts

vis iun Increasing Reach & Richnesa of e-Sarvices

« Deeslop insights 10 enhanse -5 visss (2 custorrsrs
+ Deliver prcecTye, ds-biesdly iespors ve end integrales aSs vices
« Exerd ira gt ol a-Serdcog

To be an Integrated
Government that delights
customers and connects
citizens through infecomm

Inereasing Citizens” Mindshare in e-Engageameant

o Lelpes s cedl 8 1d UES Ul 7o mnEtken anins 8 AEnt #nd ntaresting manter
+ BUACE pracivipeiciin ovives ceilve corsnliaticns gnd leschark

_' ual IIIIIIIIIIIIIIIIIII...
\g Enhancing Capacity & Svnergy in Government L 4
T . - — . — - . ‘
« Lreate syneny throegh shered ooma, prooasses & symmenis
" « Errch puhliz aficers’ wn-: aspar=ies thooagh anneat s ss o infecarem .

& e = Foatsr inrovative sxpocitation o infocormm nopudic secter °
lllllllllllllllllllllll‘
Enhancing Mational Competitive Advantage

» Er-arcs ootz conpstieenass throaugh sectasa trenstor nstior
= Lazllsborste wath Intszoms raust -y in Gy s2ticns

kev E " a b I E rs = BR2sase snd Sromse 1oy sclut cns

« Infocomm Management and Governance
' Public Sector Infoecomm Competency Development

« Infocomm Secunty and Infrastructure

Source: Singapore Integrated Government 2010; IDA; 2006
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Agenda

* Background
» E-Government (E-Gov)
> Enterprise Architecture (EA)

* Linking E-Government and EA
* Evolution of Singapore’s E-Gov

* Singapore Government EA (SGEA)
> Early Architecture
> Reference Models
» Methodology
> Differentiated EA Design

* Integrated Enterprise Lifecycle
* Enabling Government Transformation
v" Further Enhancements
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Current State of EA Around the World

1. EAis still very much IT department / CIO led program
(credibility plays a key role)

2. (Somehow) the main purpose of EA is building good IT
systems (it is a system centric perspective)

3. The footprint of the EA program is variable

4. (Usually) EA programs are disconnected / isolated from the
rest of the organization (need special engagement
mechanisms)

5. EA (and their artifacts) become the end (leading to
legislations and compliance requirements)

%his is good, but not enough.

Source: Coherency Management; Bernard, Doucet, Gotze, Saha; 2008
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Coherency Management - Central Theme in Enterprises

m Coherence
» Logical, orderly and consistent relation of the parts to the whole

» Necessary in designing and operating complex enterprises that must
continually adapt to changes in mission and market conditions

Goal 2 Coherence
Means > Enterprise Architecture
Outcomes -  Alignment, Agility and Assurance

- F

1\. - - |I
Y e
-‘:"'1;"&* :f"'\-‘_

-4 A "

Cantralimsad Imosnt a3 1Fan [ e R | et |
L i=) A
Source: Coherency Management; Bernard, Doucet, Gotze, Saha; 2008
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Three (Independent) Dimensions of EA
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Is Coherent Government the
Next Stage in Evolution?
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