BUSINESS ARCHITECTING – THE
JOURNEY TOWARDS PROCESS
EXCELLENCE
LIM Joon Ann Elton, TENG Tat Boon Andy, LOW Kwee Boon, TAN Song Beng

ABSTRACT
Modern organisations today have evolved to become multi-dimensional in terms of their complexity. They exist in a highly
dynamic world and must respond to change in a timely fashion. As such, a business architecture (BA) approach is important
to help frame this level of complexity and dynamics into comprehensible perspectives.
This article seeks to introduce the importance of the role of BA in the Ministry of Defence (MINDEF) and the Singapore
Armed Forces (SAF). It describes what is BA, and explains the concepts through a metaphor of “sight-seeing”. It also
highlights how the various BA techniques, such as business process management, process intelligence and architecture
analytics, help achieve process excellence.
Through real-life BA project experiences in MINDEF and the SAF, this article shares the architecting work and real-world
benefits experienced by MINDEF and the SAF.
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INTRODUCTION
The operating environment is increasingly complex and everchanging in this modern business world. This perceived
complexity can stifle an organisation’s appetite and gumption
to innovate and transform. Hence, the ability of the organisation
and its leaders to frame the environmental complexities into
comprehensible perspectives is relevant and important. A
business architecture (BA) is about building these perspectives.
This article focuses on how BA is operationalised and how it
can bring about business value in an organisation. It describes
the various methods and technologies introduced by DSTA
that serve as key enablers in the Ministry of Defence (MINDEF)
and the Singapore Armed Forces’ (SAF) BA development. This
article will also examine three case studies that will help to better
illustrate the concepts and value of BA. It will also comment
on the future direction and development of these concepts
and how they will enhance MINDEF and the SAF’s business
capability as they journey towards process excellence.
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DEFINING BUSINESS
ARCHITECTURE, BUSINESS
PROCESS MANAGEMENT AND
PROCESS EXCELLENCE
To better comprehend the discussions and case studies in
this article, the definitions of Business Architecture, Business
Process Management (BPM) and Process Excellence in the
context of MINDEF and the SAF are described below.

Business Architecture
BA is defined and described in various ways. The common
references from the industry include:
From BusinessDictionary.com:
“Graphical representation of a business model, showing the
networks through which authority, information, and work flows

in a firm. It serves as the blueprint of a firm’s business structure,
and clarifies how the firm’s activities and policies will affect its
defined objectives.” (BusinessDictionary, n.d.)

of Defense Architecture Framework was applied. A common
language, using the “Event-driven Process Chain” notation, to
describe business processes was also institutionalised.

From the Object Management Group:

Business Process Management

“Business Architecture defines the structure of the enterprise
in terms of its governance structure, business processes, and
business information. In defining the structure of the enterprise,
business architecture considers customers, finances, and the
ever-changing market to align strategic goals and objectives
with decisions regarding products and services; partners
and suppliers; organization; capabilities; and key initiatives.”
(Business Architecture Special Interest Group, Object
Management Group, n.d.)

The key focus of BA in MINDEF and the SAF is to orchestrate
the development and integration of business processes across
the enterprise. With this objective, BPM is framed as a life cycle
that begins from the strategic perspectives and directions,
driving the design of the business processes through a series of
process mapping, process re-engineering and gap-fit analysis,
before leading to implementation. This cycle is repeated
through an integrated continuous improvement mechanism
which is illustrated in Figure 1.

BA is part of the enterprise architecture (EA) framework in
MINDEF and the SAF. EA comprises the business architecture,
information architecture, systems or solution architecture,
technical architecture and architecture governance. For the
context of MINDEF, the SAF and this article, it suffices to treat
BA as a management tool to facilitate enterprise decisions and
communication.

Process Excellence

At the enterprise level, BA enables all stakeholders the ability
to operate within the same information realm by providing
consistent representation of the organisation’s functions and
processes. This is achieved by setting the standards for framing
the various business perspectives. In MINDEF and the SAF, the
operational views concept adapted from the US Department

Process excellence in MINDEF and the SAF’s context is
a business outcome where the organisation is capable of
executing its business operations effectively to meet its goals
through well-defined processes, performance metrics and
governance. The organisation must also achieve the agility and
adaptability to embrace process transformation and innovation.
With the BA to provide the framework for building the business
landscape and the BPM methodology to harvest the business
knowledge and manage the business processes, the next few
sections shall explain how the two concepts work hand-inhand to achieve process excellence for an organisation.

Figure 1. Business process management life cycle
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THE EVOLUTION OF ENTERPRISE
ARCHITECTING IN MINDEF AND THE
SAF
DSTA pioneered the EA programme with MINDEF and the SAF
to establish the framework, standards, governance processes
and infrastructure, since 2003. Besides governing and ensuring
that the EA standards were maintained, DSTA also provided EA
training for the project teams and users. This ramped up the
overall EA competencies. By 2010, key reference architectures
such as the Technical Reference Model, Data Reference
Model and Information Technology Reference Architecture
were established to offer guidance for future IT development
to achieve interoperability and potential savings for MINDEF
and the SAF. Through its partnership with DSTA, MINDEF has
implemented EA on an enterprise-wide scale successfully,
and enabled the business and technology blueprints of the
organisation to be integrated into a central repository that
provides a single and reliable source of information. With
EA established, DSTA has built up an architecture analytics
capability for MINDEF and the SAF, something that was
not realisable in the past. DSTA then introduced advanced
methodologies and technologies, leveraging EA, to find new
ways to improve business operations and performance for
MINDEF and the SAF. These collaborations have led to the
development of the BPM ecosystem.

OPERATIONALISING BUSINESS
ARCHITECTURE
Operationalising Business Architecture through Technologies
- the “Sight-Seeing” Capabilities and the Business Process
Management Ecosystem

“Sight-Seeing” Capabilities
It is a challenge for MINDEF and the SAF, like many large
modern organisations worldwide, to have visibility of their
business-IT landscape and business performance, as well as
the ability to optimise and transform their business processes.
With advances in architecting software and BPM technologies,
MINDEF and the SAF are now equipping themselves with a
suite of “sight-seeing” capabilities – “Oversight”, “Insight”,
“Foresight” and “Line-of-Sight” – to operationalise their
business architecture.

An “Oversight” Capability
The “Oversight” capability enables the organisation’s leaders
and management to have a holistic view of the business
landscape, clarify business strategy and objectives, and monitor
the organisation’s performance. The concept of “oversight”
is powered by performance visualisers as depicted in
Figure 2. These visualisers allow the constant monitoring and

Figure 2. “Oversight” – performance visualiser
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tracking of strategic business outcomes to aid in the planning
of enterprise strategies.

An “Insight” Capability
The “Insight” capability allows impact analysis to be performed
on its processes, people, systems and information in the event
of policy changes. A central repository stores and connects the
various architecture perspectives. These perspectives include
individual business components such as processes, people,
systems, data, policies, as well as the relationships among
them. This allows changes to be traced and the impact of a
change in one area on another to be analysed instantly. This
approach as shown in Figure 3 is being adopted increasingly
by MINDEF and the SAF business users. It is a contrast to the
traditional means of looking through stand-alone directives,
systems list, organisation charts and standard operating
procedures.

A “Foresight” Capability
The “Foresight” capability advocates simulation of the
outcome of process improvement before the actual resource
deployment. New and continuous improvement initiatives
take up considerable time and effort. Business users may be
uncertain about whether the end output of such initiatives
achieves the desired outcome. With the business processes

captured as part of the BA, simulation technology enables a
realistic simulation of the processes to study bottlenecks,
weaknesses, optimisation and improvements as well as test
alternative process permutations and determine the best
working model for the business (see Figure 4).

A “Line-of-Sight” Capability
The “Line-of-sight” capability ensures that IT implementations
are aligned with the actual business process design through
a Model-Driven Architecture (MDA) concept. MDA provides
the means to translate BA to actual implementation. The MDA
concept allows process implementations, system configurations
as well as test scenarios to be generated automatically through
business models (stored as a single source of truth). This
strengthens the business-IT alignment goals and cuts down on
manual effort and time, as compared to conventional systems
development methods. Hence, MDA enhances the pace and
agility of how systems are built.
“Line-of-sight” capability also cultivates process intelligence
and discovery by revealing instances of actual executed
processes that differ from documented and implemented
processes. Performance management is then possible with
the identification and monitoring of process performance
indicators representative of the organisation’s strategy and
desired outcomes.

Figure 3. “Insight” – architecture impact analysis
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Figure 4. “Foresight” – process simulation

These key features of the “line-of-sight” capability are
illustrated in Figure 5.

changes. It also increases alignment between IT investments
and business goals.

Business Process Management Ecosystem

c) BPM technologies enable quick business deployment to
meet dynamic business process changes, thereby increasing
business agility.

The “sight-seeing” capabilities of BA – “Oversight”, “Insight”,
“Foresight” and “Line-of-sight” – were achieved through close
collaboration among stakeholders from the lines-of-business,
the MINDEF and SAF CIO offices and DSTA. This brings
together business knowledge, BA practice and governance,
and technology enablers such as BPM technologies, EA
repositories and process analytics tools that make up the
full cycle of BPM capability as shown in Figure 6 (Ministry of
Defence, 2012).
The key benefits that have been observed from a BPM
approach are as follows:
a) Business models are able to communicate business
requirements in a common language to facilitate analysis and
integration.
b) Process-centric approach promotes business process
improvements and is more responsive to external and internal

8
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The implementation of BPM technologies as an enabler faced
several challenges such as:
a) accuracy and consistency of business process such that
processes can be integrated across different business domains
b) clarity of business processes to provide sufficient details
for process models to be developed that can be translated to
system implementations
c) consistency between models and system implementation
due to legacy systems
These challenges raise upfront investment cost and effort that
can dampen returns on investments.

BUSINESS ARCHITECTING – THE JOURNEY TOWARDS PROCESS EXCELLENCE

Figure 5. “Line-of-sight” – model-driven architecture and process intelligence and performance monitoring

Figure 6. Business process management ecosystem
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CASE STUDIES ON ENTERPRISE
SYSTEM, NATIONAL SERVICE
MANAGEMENT, PERSCOM
Since EA was first introduced into MINDEF and the SAF, there
have been various initiatives which adopted a BA approach
to drive their desired outcomes. The next few sections will
illustrate the business architecting work conducted in these
projects and share the real-world benefits experienced by the
various organisations in MINDEF and the SAF.

Case Study on MINDEF’s Enterprise System
In 2003, with a mandate from the MINDEF executive forum
to deliver an integrated logistics enterprise system (ES), a
steering committee was formed to drive and manage the
ES(Logs) programme. The aim of the ES(Logs) programme
was to build an interoperable logistics, financial, procurement
and project system to support MINDEF and the SAF business
operations. The steering committee also mandated the use of
a common process modelling framework for the managing of
the integration of the business key performance indicators and
processes with IT. This was the birth of BA for MINDEF and the
SAF with ES(Logs) as the pioneer initiative, under the ambit of
the EA approach.
ES(Logs) adopted EA as the strategy to develop the future
logistics BA and process landscape. The EA views provided
the business owners, subject matter experts and technical
analysts the required visualisation and common information
base to connect various stakeholders in the programme. For
ES(Logs), the global process mapping phases were completed
in 18 months with an impressive 92% commonality, covering
107 cross-discipline business scenarios and 619 harmonised
processes across MINDEF and the SAF. Based on these
business blueprints, ES(Logs) was implemented in a phased
approach starting with Navy (ES(N)) in April 2005. Subsequently,
Army (ES(A)) and Joint (ES(J)) were completed in 2006 and
Air Force (ES(R)) in 2007, all on time and within the planned
budgets. These were achievable only with the business owners
and stakeholders embracing an enterprise mindset and the EA
approach.
In 2011, the Building and Infrastructure (B&I) community
launched ES(B&I) successfully with the unprecedented
introduction of facility management capabilities. The business
process models for ES(Logs) were reviewed by both B&I
business owners and technical consultants to determine the
reusability of the existing ES(Logs) business processes to
meet the requirements of the new B&I users. With the ES(Logs)
10
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business process models, business owners were able to have
a good understanding of the actual business operation details
while IT consultants were able to leverage and reuse the
common functionalities and modules available in the existing
systems.

Case Study on MINDEF’s National Service
Management
The National Service Administration Department (NSAD)
Business Process Study was initiated in April 2011 for a period
of 18 months and it adopted the BA approach. This study was
to map and streamline the National Service (NS) administration
processes before determining the way ahead for the Ops
Admin Support Information Systems. Prior to the study,
many of the key processes had already been documented in
accordance with ISO audit standards and in various formats
such as flowchart diagrams, swim-lane diagrams and textbased terms of references. While these documents served
their purpose well to guide individual operations, there were
unintended variations across the Services in the SAF due
to differing needs, interpretation and understanding of the
documents. There were also substantial undocumented
processes including manual tasks that might not have been
sufficiently significant to be documented, innovative methods
streamlined by staff or alternatives necessary to overcome
specific situations.
As these documents were maintained by the Services at
individual branches managing different segments of the NS
administration, there was a lack of visibility of the holistic
end-to-end process. NSAD recognised that the conventional
housekeeping methods were neither efficient nor served the
demands of the Third Generation SAF. There was a need for
new ways of managing business processes for NSAD to remain
agile and adaptable to the increasing pace of change to ensure
that the administration of NSmen continues to contribute to
the success of SAF operations. Hence NSAD embarked on
the BA journey to transform the management of its business
processes.
This BA journey offered a good opportunity to conduct TriServices focus groups where ground users from different
hierarchical levels came together to understand the similarities
and differences in their own processes. As each unique service
entity had its own perspective and understanding of the
processes, it was challenging for all to come to a consensus
at the start of the study. However, focus groups sessions
for different groups of users were conducted to understand
their needs. From screen navigation of the process models to
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poster-size print-outs of the process models, the users were
able to conceptualise the processes easily and accurately.
When presented with the actual end-to-end process, users
participated actively in the initiative for change and developed
new ideas, hence generating more valuable insights for
the business processes. This also helped to promote
greater consensus among the users and increased the new
implementation’s probability of success. The documented
process models also enhanced traceability in future process
streamlining for improved performance.
The key accomplishments of this project are summarised as
follows:
a) preservation of NS management institutional knowledge
– detailed ground processes were elicited from individual
knowledge workers and vendors
b) single source of truth – process knowledge were
consolidated and modelled in a single reference repository
c) emergence of architecture analytics capability
d) readiness for advanced business process management
including process simulation and model-to-execution solutions

Case Study on MINDEF’s Personnel
Command
The transformation of MINDEF and the SAF’s Human Resource
(HR) system saw the establishment of the three-tier HR
landscape which included the realisation of the SAF HR Hub
and E-HR System. To further transformation efforts as well as
strengthen the HR system and manpower operations execution,
the Personnel Command (PERSCOM) was established in April
2011. One of its key priorities is to ensure that HR practitioners
across the various tiers understand and are consistent in
performing all HR-related processes.
With strong management support, PERSCOM embarked on
the BA initiative and undertook significant effort to model the
entire suite of HR scenarios into an EA repository as shown
in Figure 7. Numerous workshops involving all relevant HR
practitioners were held to map out the HR processes. Through
this journey, HR practitioners were able to obtain a better
understanding of the end-to-end processes, especially those
with multiple process roles from different agencies. They
were also enlightened on the implications of their actions
on downstream processes and other related users. With the
participation and contribution of subject matter experts and
their sharing of insights into process steps and workflow logic,

Figure 7. Collective business landscape
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HR practitioners were given a better appreciation of the endto-end HR-related processes.

MOVING FORWARD
With the completion of process studies that have reaped
significant results, effort and focus is now on the continued
development of business models and integration of these
models to system implementations through a MDA approach.
Infrastructure foundations that enable MDA will be built up to
proliferate and realise the benefits of BA across the business
and system landscape.
For instance, ES(Logs) will be looking at the next step of the
BA journey – the model to execution phase – to reap more
benefits from the Business Process Models captured in the EA
Repository. This upcoming phase will see the implementation
of the SAP Application Lifecycle Management solution
whereby auditable change management and optimised
testing capabilities based on the models will be introduced for
ES(Logs).
In a similar direction, the documented HR processes in the EA
repository have established a strong foundation for the future
BPM ecosystem. DSTA will work closely with PERSCOM to
lead the way forward to explore the process intelligence and
performance management capability. MINDEF and the SAF will
be equipped with the full suite of “sight-seeing” capabilities
with the acquisition of this capability together with MDA. With a
robust BA and an integrated BPM ecosystem, MINDEF and the
SAF will be able to better optimise their business processes and
operations and realise the full potential of process excellence
in the near future.
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