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At the beginning of 2008, JISC funded a 
pilot project which set out to explore the 
applicability of Enterprise Architecture (EA), 

a strategic management technique for enabling 
large companies to adapt to change, to the 
higher education operational context. Although 
largely unknown in the education sector, EA 
has been widely adopted over the last 15 years 
in the commercial world and in public sector 
organisations. EA provides an evolving, dynamic 
way of describing and aligning the functional 
aspects of an organisation: its people, activities, 
tools, resources and data/information, so that 
they work more effectively together to achieve the 
organisation’s business goals. 

Three universities – Cardiff, Liverpool John 
Moores and King’s College London – were 
the ‘early adopter’ organisations that were 
considered suitably ‘EA ready’ to undertake 
a 12-month evaluation of EA in the context of 
their own institution. In particular they ‘road-
tested’ TOGAFTM, a non-proprietary framework 
for undertaking EA which has been developed by 
The Open Group. During the course of the project 
a small group of staff from each institution was 
exposed to the work of The Open Group, trained 
in the use of TOGAF and associated tools and 
techniques, and supported in the development 
of the first stages of an architecture for their 
institution. The pilot projects also shared emerging 
best practice with SURF, the Dutch equivalent 
of JISC. During the process they were asked to 
continually reflect on the process and hone the 
lessons learned as a way of providing feedback 
from the ‘bleeding edge’ to the wider community. 
The overall purpose was to try and answer the 
question: Can EA be fruitfully used by higher or 
further education?

This programme also marks a new phase 
of intra-JISC working: the longitudinal case 
studies produced by the pilot projects have been 
incorporated into this Early Adopter Study – the 
first in a new series of reports from TechWatch, 
JISC’s technology horizon scanning service. Where 
TechWatch’s existing remit is to anticipate and 
speculate, the study will demonstrate some of 
the technology-related futures work that JISC 
undertakes. The aim of this is to encourage 
greater curiosity about futures thinking in order to 
stimulate more widespread action. 

As well as documenting the Enterprise 
Architecture pilot process, this study provides an 
introduction to the key concepts of EA and TOGAF. 
Further TechWatch work in EA includes a high-
level synthesis and analysis of the programme’s 
work.

Executive summary

Executive summary
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At the beginning of 2008, JISC funded pilot 
projects from three universities to explore 
the applicability of Enterprise Architecture 

(EA), a technique for enabling large companies 
to adapt to change, to the higher education 
operational context. More specifically, the EA 
pilot programme provided funding for the three 
universities to trial a particular approach – The 
Open Group Architecture Framework, or TOGAFTM 
– over a 12-month period and to provide an 
evaluation based on their experiences. 

Funding for the projects came from the JISC 
e-Learning Capital Programme (building on the 
e-Framework aspects of its work) although it is 
recognised that EA has wider applicability than 
e-Learning. Therefore, as work on EA progresses, 
responsibility within JISC for driving that progress 
will be transferred to JISC’s Organisational 
Support Committee (JOS), which is particularly 
concerned with supporting the change capabilities 
of both further education (FE) and higher education 
(HE) institutions.

1. Introduction to the 
Enterprise Architecture 
Pilot programme

1.1 
The EAP programme and 
JISC’s innovation agenda
Published in 2007, The e-revolution and post-
compulsory education (Boys and Ford, 2007) 
explores the implications of e-business best 
practice for post-compulsory education. In one of 
the essays, Where are we now?, Les Watson surveys 
the state of play and examines how successful HE 
has been at exploiting the opportunities offered by 
ICT. The news is not good. Watson notes the huge 
investment that has been made in recent years in 
hardware, software, networks etc. However, he 
argues that across HE and FE there is little high-
level, strategic impetus behind the integration of 
these systems and the sector is still struggling to 
get systems to ‘talk’ to each other. This is holding 
back the potential gains that could be made from 
a modern ICT infrastructure and what is required 
is ‘an associated fundamental review – and 
rationalisation – of business processes’ (p.96). 

Watson goes on to demonstrate this using the 
ICL MIT 90s maturity model to map a view of 
business systems across the sector. The model 
has five levels of information systems achievement 
(in ascending order): Localised, Coordinated, 
Transformative, Embedded and Innovative, and he 
notes that ‘the UK HE and FE sectors remain at 
best at the coordinated level on the MIT 90s model’ 
(p.93). By this he means that institutions consist of 
data ‘silos’: self-contained data repositories, often 
part of small, department-level software systems. 
Each silo has its own system but will share some 
ICT infrastructure and some data with other silos. 
Citing the results of pilot projects (such as the 
JISC Managed Learning Environments for Lifelong 
Learning), Watson argues that the problem with 

Introduction to the Enterprise Architecture Pilot programme
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  http://europa.eu.int/idabc/en/document/2319/56441 

  http://www.cio.gov.uk/chief_technology_officer/index.asp2 

  http://www.cio.gov.uk/documents/cto/pdf/enterprise_architecture_uk.pdf3 

  http://www.hm-treasury.gov.uk/spending_sr04_efficiency.htm4 

moving towards a higher level of innovation are: 
‘“silo” culture, piecemeal tinkering rather than 
organisational re-thinking… and a tendency to see 
technology as a “neutral” solution to a problem, 
not as the support for strategic business and 
educational objectives’ (p.93, italics added). 

It is this need to encourage organisational 
rethinking that the EA pilot programme set out to 
investigate.

1.2 
External strategic drivers: 
governments, EA and 
shared services

Governments across the world are increasing 
the pressure for public institutions and agencies 
to consider the enterprise and formalise their 
architectural processes. A Finnish government 
report concerning the state of play of EA in a 
number of different countries (FEAR, 2007) 
shows that more than 90% of governments either 
have a national EA programme or are close to 
launching one. Much of this is tied up with the 
developing agenda around e-government and 
providing accessible information flows to citizens. 
Such pressure inevitably flows down to individual 
departments, agencies and public institutions. 

Different countries have had different approaches. 
In the USA, the government has established 
the Federal Enterprise Architecture (FEA) and 
legislated through the Clinger–Cohen Act of 1996 
that every government agency must have an EA. 
Lankhorst et al. (2005) argue that the Clinger–
Cohen Act has been an important catalyst for 
EA as well as the development of the discipline 
of architecture in IT. In Finland a common state 
IT architecture is being created – Finnish NEA 
– under the government’s Information Society 
programme. At the European level, the European 
Interoperability Framework for pan-European 
eGovernment services has been developed.1 

In the UK, a cross-Government EA (xGEA) has 
been introduced as part of the government’s 
‘Transformational Government – Enable by 
Technology’ strategy which was first published in 
2005 and is being handled by the Chief Technology 
Officer (CTO) Council within the Cabinet Office.2  
This high-level work will supplement rather than 
replace the architecture capabilities of specific 
public bodies.3 

In the UK, this work is part of a wider government 
agenda of enabling a move towards a ‘shared 
services’ approach to delivering public services. 
The shared services approach is being championed 
as part of the response to the Gershon Efficiency 
Review, which looked at public sector efficiency.4  
The Transformational Government report (which 
followed Gershon) notes that: ‘Shared services 
provide public service organisations with the 
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opportunity to reduce waste and inefficiency by re-
using assets and sharing investments with others’ 
(p.12). 

Both HEFCE and JISC have responded to this 
emerging public sector agenda by reviewing the 
likely implications and ways forward with regard 
to tertiary education, through a number of reports. 
Most notable, in the context of this introduction, 
is the report known informally as the ‘Duke and 
Jordan’5 report into shared services (JISC, 2008). 
Recommendation 9, for example, argues that 
institutions should be supported in ‘the mapping 
and costing of specific business processes in 
institutional consortia’ (p.3), a process that is likely 
to involve some form of EA thinking.

1.3 
The JISC EA programme: 
background and strategic 
context

Across HE and the wider public sector, a 
vision is emerging of an adaptive and flexible 
ICT infrastructure that supports evolving 
organisational goals. At the level of the technology 
needed to deliver this vision are software ‘services’ 
– loosely coupled, autonomous, discoverable and 
reusable software components which can be used 
by different applications in a variety of contexts. 

More generally, ‘service orientation’ is an 
approach, a set of principles that uses the concept 

of services and applies it to business and ICT 
functions. It requires a change of thinking, seeing 
organisational functions, software applications 
and middleware as business services, application 
services and technical (typically now Web) 
services, respectively, and then aligning them. 
Applied fully, the service oriented approach (soa) 
results in a Service Oriented Architecture (SOA). 

Within UK HE, soa is presently enjoying a high 
profile as a way of realising the vision of aligning 
business processes and ICT systems. There 
are many similarities between EA and soa/SOA, 
but broadly, EA has a larger scope than SOA, 
and conversely, SOA is now a common way of 
implementing EA.

1.3.1 Implementing soa in UK HE

The primary vehicle for JISC’s support for soa in 
HE/FE is through the International e-Framework 
initiative, involving partners in Australia, the 
Netherlands and New Zealand, and through 
the development of the JISC Innovation Base. 
It is important to realise that both EA and the 
e-Framework have similar goals: to help define 
business and technology related artefacts using a 
consistent methodology and vocabulary. The most 
important difference is that of scope. 

The International e-Framework describes 
service-oriented software models and is 
focused on modelling and documenting forms of 
interoperability between services as software and 
data layer components. The primary audience is 
technical, consisting mainly of software developers 
and business analysts. EA, on the other hand, 

  with Mary Auckland5 
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has a much broader sweep, being concerned with 
the enterprise as a whole and the many areas of 
activity within it. Its audience ranges across the 
organisation and, critically, must include senior 
management and those with much less technical 
backgrounds. 

Whilst there is a continuing debate within the EA 
community as to the exact relationship between 
soa and EA, one of the key points that everyone 
agrees on is that problems can arise if these two 
are carried out within an organisation in isolation 
of each other. 

In terms of the EA pilot programme, the 
e-Framework has been supporting the exploration 
of services and service-based approaches 
for some time. Whilst JISC’s position is that 
a SOA is the prerogative of each individual 
institution, it recognises that the creation of an 
institutional architecture, needed in order to 
realise the benefits of a soa, is a non-trivial task. 
JISC therefore decided to undertake the pilot 
programme to support institutions that were ready 
to start developing an institutional approach, using 
an existing, non-proprietary and widely accepted 
framework – TOGAF – and support community – 
The Open Group. A discussion of the reasons for 
choosing TOGAF and The Open Group is included 
in chapter 3 ‘Introduction to TOGAF and The Open 
Group’.

1.3.2 About the pilot programme

JISC has made a considerable commitment to 
the pilot programme with a total investment 
of £470,000. The original JISC call was for 

ten projects but only a small number met the 
stringent requirements criteria with regard to ‘EA 
readiness’. In fact, the programme initially funded 
only three projects, at Cardiff University, King’s 
College London (KCL), and Liverpool John Moores 
University (LJMU), with a fourth project from 
Roehampton University joining the programme 
later in the year. 

Each pilot project was given £50,000 to buy out 
time for one senior member of staff to participate 
in The Open Group aspects of the project and 
to apply what they learned to their institutional 
architecture initiative (approximately 0.25 FTE). 
Specific Open Group activities included:

Participation in one TOGAF training course•	
Participation in EA workshops for process •	
modelling methods and tools
Participation in two Open Group conferences•	
Participation in a joint SURF•	 6 Architecture 
Meeting
Participation in The Open Group’s •	
Architecture Forum

In addition, there were several JISC programme-
level activities, including:

Attendance at programme-level meetings•	
Engagement with TechWatch to create the •	
case studies

The remainder of the funding was allocated to 
enabling other staff members to support the 
institutional architecture initiative, engage with 
JISC, and work under the supervision of the senior 
member of staff to:

SURF is a consortium of Dutch HE and research institutes that guides ICT development in the sector and is a JISC partner.6 

“JISC has made a considerable 
commitment to the pilot programme 
with a total investment of £470,000”
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Trial (and evaluate) TOGAF•	
Document the outcomes of the process for •	
the case study
Contribute to evaluation and •	
recommendations
Contribute to communication and •	
dissemination activities

Extra funds of around £20,000–£30,000 per project 
were also made available to cover training costs 
(eg workshops on the ArchiMate® modelling 
language and BiZZdesign EA tool), one year’s 
Open Group Silver Membership, conference fees, 
software licences for EA tools, and additional 
monies to allow institutions to make use of 
external mentors and consultants. 

Additional support included a dedicated JISC 
programme manager who provided organisational 
support for the projects, and a representative from 
The Open Group who provided advice and liaison.

Deliverables

A longitudinal case study: created from quarterly 
progress reports and produced in conjunction with 
TechWatch.

Service Usage Models (SUMs): as part of the 
pilot programme, projects produced SUMs that 
were incorporated into the e-Framework. Within 
the e-Framework context, SUMs show how 
one or more services are employed to provide 
a useful function. They are presented in the 
form of online documents that contain short 
summaries of supported business processes, set 
out the services that are involved in each stage of 
these processes, and indicate the data sources 
upon which these services operate. SUMs can 
be used as a link between business processes 
and background service components and may 

include how they work together as a technology 
layer ‘business process’. The brief business layer 
information enables the SUM and its services to 
be incorporated into an EA as part of the business 
architecture. 

Process and architecture models: beyond a name 
and a brief description, the e-Framework does not 
capture the context information surrounding the 
business processes it models. With this in mind 
JISC funds the Innovation Base, a kind of ‘upper 
level’ that captures the context of a problem being 
solved, before handing over to the e-Framework 
to show how services are being used to solve the 
problem. It also acts as a repository for models 
that are not intrinsically service-based. As part 
of the pilot programme each project is producing 
process and architecture models that will 
eventually be added to the Innovation Base. 

Introduction to the Enterprise Architecture Pilot programme
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The art of science of building; esp. the art or practice of 
designing and building edifices for human use, taking both 
aesthetic and practical factors into account.

Oxford English Dictionary
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2. Introduction to 
Enterprise Architecture

Enterprise Architecture (EA) is a high-
level, strategic technique designed to 
help senior managers achieve business 

and organisational change. It provides an 
evolving, dynamic way of describing and aligning 
the functional aspects of an organisation, its 
people, activities, tools, resources and data/
information, so that they work more effectively 
together to achieve its business goals. EA is 
also about achieving desired future change 
through design. It holds that by understanding 
existing information assets, business processes, 
organisational structures, information and 
application infrastructure (the ‘as is’ state) it is 
possible to ‘do something different’, something 
new and innovative (the ‘to be’ state).

2.1 
Why consider EA?
Although universities and colleges have invested 
enormously in business and ICT systems in recent 
years there remains considerable frustration 
with institutions’ abilities to manage day-to-day 
operations and handle the immense pressures for 
change. Warning signs that all is not well will be all 
too familiar to weary senior information services 
managers in HE/FE:7

Data exists in ‘silos’. Significant work is •	
needed to take data from one system, 
manipulate it and enter it into another system
Information does not flow easily. ICT is •	
a bottleneck to organisational change 
management because the information needed 
to make key decisions is not available
Meeting new regulatory or reporting •	
requirements is a major effort
Lack of information integration means that •	
staff and students have to visit multiple 
systems to get the information they need for 
daily work
Work processes and practices, knowledge and •	
skills and supporting ICT systems are not well 
integrated to provide strategic capabilities
The institution lacks agility•	
Business process duplication means that the •	
same activity is being completed by different 
systems across the institution
Senior management just don’t know •	
whether the institution gets good value from 
investment in ICT systems 

Adapted from Ross, Weill and Robertson (2006) and expanded.7 

Introduction to Enterprise Architecture
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Different parts of an organisation give •	
different answers to the same staff/student 
questions

Proponents of EA argue that organisations which 
are easier to manage and also handle change well 
have a ‘better foundation for execution’ (Ross et 
al., 2006, p.2). Such organisations have embedded 
ICT so that their business processes can carry 
out core, day-to-day functionality efficiently and 
reliably and are better placed to improve their 
ability to respond to change (their agility). This 
effective foundation for execution depends on tight 
alignment between business objectives and ICT 
capabilities: a strategic application of ICT which 
delivers a closer coupling between business and 
management processes, strategic priorities and 
technological resources. 

EA thus facilitates a high-level understanding of 
the organisation as a holistic entity, that takes 
into account its structure, products, operations, 
technology, and the web of relations tying these 
together. This is achieved by working, thinking and 
communicating at the enterprise level. 

Such thinking is not just ‘business school theory’. 
Although these ideas are relatively new to the 
education sector, many large private companies 
and public sector organisations are reported to 
have gained great benefits from the adoption of EA 
techniques over the last 15 years or so. 

2.2 
The Zachman Framework 
and the roots of EA 
This process of enterprise-level thinking and tight 
alignment between business and technology can 
be achieved through a formalised method first 
suggested by John Zachman back in the 1970s. 
Zachman, then a business systems planner for 
IBM, was working with clients in the aeronautical 
sector. He was struck by the similarities between 
what he was trying to do – make sense of and 
organise complex business information systems 
– and the difficult process of pulling together 
all the engineered parts of an aeroplane. The 
difference was that aeroplane manufacturers had 
an architecture – an overarching process by which 
all the plans, models and technical specifications, 
on many different engineering levels, somehow 
all came together to produce an aeroplane that 
actually flew. 

Zachman not only studied aeroplane manufacture 
but also went back to the ideas and concepts of 
buildings’ architecture and examined the way 
that the profession, with its long history, operated 
with regard to developing representations of 
the final product, stage by stage, from rough 
bubble charting of key client ideas to the final, 
architectural blueprints. In buildings’ architecture, 
different representations communicate 
information to different groups of people involved 
in the building’s development (the owner, 
designer, builder, electrician, etc.). Each of these 
is different in terms of what Zachman referred 
to as its ‘nature’, something that represents a 
different perspective, that has different semantics 
and content. To Zachman, each is not simply a 
provision of more detail but differs in ‘essence’. 



13

From this, he was able to construct an analogous 
version of this ‘architecture’ way of working that 
could be applied to information systems. 

These insights led to the development of the 
nascent concepts of what was to become known 
as EA, and Zachman’s work had considerable 
influence on the USA’s Department of Defense, 
which developed the Technical Architecture 
Framework for Information Management (TAFIM) 
in 1994. This spread Zachman’s ideas throughout 
the US Federal Government and in 1999 the 
Federal Enterprise Architecture Framework 
(FEAF) was released. The work on TAFIM that 
took place within the Department of Defense 
was eventually turned over to The Open Group 
who refined it into The Open Group Architectural 
Framework (TOGAF); this was used during the JISC 
EA pilot programme.

2.3 
Defining EA
Providing a precise, formal definition of EA is 
difficult. Lankhorst et al. (2005) use the idea of an 
organising structure to offer a definition of the EA 
technique itself:

‘Enterprise Architecture: a coherent whole of 
principles, methods and models that are used 
in the design and realisation of an enterprise’s 
organisational structure, business processes, 
information systems and infrastructure.’

Enterprise Architecture at Work, p.3.

2.3.1 What do we mean by 
‘architecture’?

The IEEE, when undertaking a body of work to 
formalise some aspects of architectural work 
(which became the IEEE 1471 standard), noted 
that architecture itself is a difficult and somewhat 
elusive concept that: ‘required elaborating on the 
concept that an architecture is a very complex 
property of a system rather than a thing itself’ 
(Maier et al., 2001, p.107). What this attempts 
to articulate is the need to distinguish between 
the architecture and the description of the 
architecture (used to record and communicate the 
architecture). ANSI/IEEE published what is known 
as a ‘recommended practice’ in October 2000, 
which defined architecture as:

‘The fundamental organization of a system, 
embodied in its components, their relationships 
to each other and to the environment, and the 
principles guiding its design and evolution.’

Hillard, 2000 (presentation)

One other point to make is that it is a common 
misconception to think that the word ‘architecture’ 
implies a focus on software or other technical 
systems. An Enterprise Architect is not the same 
as a System Analyst and EA is not a process that 
should be controlled by the IS department. EA is 
only about technology in the sense that technology 
has operational characteristics, provides 
operational context and one needs to align 
technology with other aspects of the business. 

Introduction to Enterprise Architecture
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2.3.2 What do we mean by ‘the 
enterprise’?

One source of confusion is the term ‘enterprise’ – 
what does it actually refer to? Much of the general 
literature and other supporting materials are 
couched in business-orientated language that 
can be difficult for public sector organisations to 
embrace. The Open Group are clear that:
 

‘…“enterprise” in this context is any collection of 
organizations that has a common set of goals and/
or a single bottom line…The term “enterprise” 
in the context of “enterprise architecture” can 
be used to denote both an entire enterprise, 
encompassing all of its information systems, 
and a specific domain within the enterprise. In 
both cases, the architecture crosses multiple 
systems, and multiple functional groups within the 
enterprise.’

TOGAF 2007 edition (incorporating 8.1.1), p.4.

If we substitute the word ‘institutional’ for 
‘enterprise’ and remove references to the bottom 
line then we may get a definition that is closer to 
the thinking of those involved in education. It may 
seem on first reflection that this implies that in HE/
FE the fundamental unit that we are considering 
– our enterprise – is the institution, an entire 
university or college. Closer inspection shows 
that The Open Group is implying that one can also 
consider the architecture of a specific structural 
domain (a faculty perhaps) within the enterprise or 
even look in detail at one particular cross-campus 
specialism such as libraries, student records, etc. 
Indeed, in practical terms, the latter approach may 
seem like a sensible place to begin a consideration 
of the ‘enterprise’ as a whole. Experience from 
the Netherlands, for example, suggests that 

educational institutions may find it easier to start 
from a project-by-project basis and build up an 
institutional EA step by step. 

There are obviously dangers with this approach: 
if governance isn’t strong there is likely to be 
fragmentation across the organisation (one of the 
things that EA sets out to eliminate). In addition, 
without senior management buy-in the results 
may not be used by other parts of the institution. 
What this emphasises is the importance of what 
architects refer to as scope. Unfortunately scope 
is a source of considerable confusion, not least 
because much of the associated EA literature 
emphasises the importance of considering the 
‘whole’ organisation and working holistically. This 
is one of the issues that is explored in the case 
studies.

2.3.3 Key concepts

These attempts at defining EA lead us to some 
important but general principles and concepts:

EA is a strategic management technique •	
that links business goals with information 
systems. A part of an EA’s function is to help 
provide the ‘glue’, or high-level aligning 
logic, between an organisation’s business 
processes and the underlying ICT systems
EA involves taking a fundamental or holistic •	
view of an entire organisation or major part of 
an organisation
EA is both a transitional •	 process between 
the current state of an organisation and its 
future, and is also a product (the documented 
representation of the architecture)
EA considers each of four architectural •	
domains or perspectives of the organisation 
– ICT, business processes, data/information 
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and applications. It is important to note that 
this use of the word ‘domain’ is quite different 
to the more common use of ‘domain’ in UK 
HE, where it is used to refer to a ‘territory’ 
such as a department or faculty
EA provides a mechanism for providing •	
organisational balance between these 
architectural domains and for handling 
different stakeholders and their concerns
EA is fundamentally about facilitating clear •	
communication between different groups of 
people within an organisation
EA is widely carried out by architects, who •	
are trained professionals. They may be drawn 
from both business and ICT communities

One way of understanding this better is to 
consider where EA fits as a management process. 
Lankhorst et al. (2005) depict EA within a pyramid 
of management processes (see Figure 2.1). At the 
top of the pyramid is the mission of the enterprise 
– the reason it exists. Beneath this is the overall 
vision and strategy of the enterprise. These should 
be translated by senior management into a series 
of strategic goals that take the enterprise from 
its current position (often referred to as the ‘as is’ 
state) to a future scenario (known as the ‘to be’ 
state). Translating these goals into changes to the 
business processes, day-to-day operations and 
ICT systems of an organisation – providing a kind 
of ‘road map’ – is where EA comes into play. A 
number of strategic management processes and 
techniques are likely to feed in to the architectural 
process including IT governance, IT service 
delivery (such as ITIL), quality management 
(EFQM) and other strategic management ideas 
such as balanced scorecards.

The importance of transition: 
from the ‘as is’ to the ‘to be’
Underneath strategy sit the concepts of 
‘as is’ and ‘to be’ (often also referred to 
as the ‘baseline’ and the ‘target’), which 
are extremely important to the process of 
architecture. A good deal of attention has to 
be paid not only to where the organisation 
wants to be in the future, but also to being 
very clear about the current state (existing 
information assets, business processes, 
organisational structures, information and 
application infrastructure etc.). It is very 
important that the process to determine the 
‘as is’ baseline is taken seriously. Feedback 
from practitioners indicates the importance of 
this: you can’t know where you are going until 
you are clear about where you are. It is also 
worth noting that every institution already has 
in some senses an ‘architecture’, even if it has 
evolved organically over the years and has not 
yet been documented. Identifying this current 
state can also help to find gaps, redundancies 
and hidden data assets, and to show who does 
what and where in the institution they do it. 
Such a process may include some form of 
strategic gap analysis leading to the formation 
of a road map for the enterprise.

Enterprise domains

At the base of the pyramid lie the key areas of 
organisational life. These include staff and their 
domains of work that make up the organisation: 
business processes, information, applications and 
technology. EA is sometimes referred to as the 
‘place’ where these all meet. 

Introduction to Enterprise Architecture
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EA as organisational ‘glue’

Each of the architectural ‘areas of concern’ can be 
considered to be a separate strategic discipline, 
and is likely to be the focus of separate groups 
of people within an organisation. Often these 
groups will have their own expertise, processes 
and tools, and ways of communicating and 
sharing information about their area (for example, 
business process staff will carry out Business 
Process Modelling, or BPM, and use a particular 
tool or toolset to support this). Indeed they may 
even have their own forms of architecture. Thus 
it is an important goal of EA to act as a kind of 
‘glue’ and to bring these together under a cohesive 
framework and, importantly, to provide balance 
across the enterprise. This is why EA is sometimes 
described as a ‘meta-architecture’ (Armour et al., 
1999).

Figure 2.1 
Enterprise Architecture as a management instrument 
© Springer-Verlag, Berlin Heidelberg8

Balancing views, concerns and 
stakeholders

The idea of providing a form of ‘glue’ leads to the 
importance of communication and, in particular, 
the idea of being able to readily communicate 
between different organisational areas of work and 
the stakeholders involved in each one.

Stakeholders are a crucial concept in EA because 
different stakeholders have different agenda 
or concerns and different perspectives as to 
the overall state of the enterprise. They often 
work within semi-autonomous groups in the 
organisation and have little detailed understanding 
of others’ work. For this reason architectural views 
are representations of the overall architecture that 
are meaningful to one or more stakeholders in 
the system. These must be expressed in ways that 
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can be understood by the other stakeholders. The 
detailed work of EA is to address these differing 
concerns, to understand and make sense of who 
the different stakeholders are and what views they 
hold, and to tease out potential conflicts between 
these different concerns in order to help senior 
management balance competing issues. Later 
on it will become important to represent this 
information in a shared modelling language. 

Communication across the enterprise

In order to be able to communicate across the 
enterprise, an Enterprise Architect must be able 
to explain the architecture to these different 
groups and this leads to another key idea in EA: 
the presentation of different views of the same 
overall organisational structure. As Lankhorst et 
al. (2005) note: ‘Most stakeholders of a system are 
probably not interested in its architecture, but only 
in the impact of this on their concerns. However 
an architect needs to be aware of these concerns… 
and thus be able to explain the architecture to 
all stakeholders involved, who will often have 
completely different backgrounds’ (p.2). Crucially, 
what EA recognises is that the successful adoption 
of an effective and flexible ICT infrastructure 
requires the involvement of all stakeholders: 
senior institutional managers responsible for 
policy and funding decisions, directors of corporate 
information and ICT, registrars, librarians, 
researchers and other end users. In this way the 
process of undertaking EA can also help ‘raise 
the game’ of the people working in the separate 
domains because it has the effect of raising 
general awareness of enterprise-wide issues.

2.4 
Doing EA: state of the art
An EA may initially seem daunting to set up 
and manage as it involves a continuing socio-
technical process involving a number of internal 
(and possibly external) stakeholders and senior 
staff throughout an institution. For this reason 
a number of structured methodologies and 
frameworks for developing and maintaining an 
architecture, or parts of an architecture, have been 
developed by various organisations. These seek 
to control and simplify the process of architecture 
development and ensure complete coverage of all 
the related business and technical issues. Most 
of these methods detail the different phases of 
an architectural life cycle, define precisely what 
deliverables are produced at each stage and how 
they are verified and tested. 

2.4.1 The enterprise life cycle

A typical EA life cycle is provided at Figure 2.2. 
This illustrates the general steps that often take 
place in the development of an EA – the processes 
for initiating, developing and maintaining an 
architecture for the enterprise. It is important to 
note the cyclical nature of the life cycle, the use 
of baseline and target architectures, the need for 
senior executive buy-in from the very beginning 
of the process, and the early establishment 
of management control (or ‘governance’). The 
detailed life cycles of different methods will vary, 
but most offer a similar overall view of the general 
process.

Whichever methodology is used, there are certain 
key characteristics of the process of undertaking 
EA. As we can see in Figure 2.2, there is a step-by-

Introduction to Enterprise Architecture
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step procession through some form of life cycle, 
which is usually undertaken in an iterative fashion. 
EA is as much about undertaking a process as 
about producing a finished article. Indeed, it 
is important to keep in mind the idea that the 
‘journey is its own reward’. During such a journey, 
members of the enterprise’s community will 
create, exchange and debate knowledge pertaining 
to different topics (business, ICT, technologies, 
etc.), which means that the actual process of 
undertaking the architectural work generates 
benefits for the organisation itself, in the same way 
that the process of planning does.

Obtain
executive
buy-in and
support

Governance

Establish 
management 
structure
and control

Define an 
architecture 
process and
approach

Develop
baseline EA

Develop
target EA

Maintain the EA

Review the EA

Use the EA

2.4.2 ArchiMate: an emerging 
language for EA

A fundamentally important element of the 
architectural process is the communication 
of ideas through the use of models. As we 
have seen in previous sections, different work 
domains, groups and stakeholders exist across an 
organisation and have different views of the world, 
which they communicate in different ways. In other 
ICT and business fields, modelling languages have 
been developed to help with the formal process 
of describing and communicating elements of 
a model. In software development, UML is well 
known and widely used, and at the more business-
orientated level, Business Process Modelling 
Notation (BPMN) and Language (BPML) dominate. 

Figure 2.2 
Simplified EA life cycle
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Part of the work of the architect is to provide 
a ‘bridge’ between these different views of the 
world and between the models that they use. One 
important way of doing this is to use a language 
for modelling EA that focuses on integration and 
the relations between the different EA areas of 
concern. 

There are a number of proprietary EA languages 
and these are associated with particular EA 
modelling tools. However, most architecture 
languages focus on either the business or the 
technology side and thus fail to meet the EA 
requirement of cross-stakeholder communication. 
There is one that does meet this requirement: 
the ArchiMate language9  (Lankhorst et al., 2005), 
which emerged from work funded by the Dutch 
government and carried out by a consortium 
of universities, government agencies and 
commercial companies. This has well-defined 
semantics and a graphical representation and 
has been implemented in a number of tools. It 
has also been fully adopted by all the universities 
in the Netherlands that belong to the SURF EA 
programme.

During the course of the EA pilot programme, the 
ArchiMate language was adopted by The Open 
Group10  for standardisation and was trialled by the 
projects.

http://www.archimate.org/en/about_archimate/what_is_archimate.html9 

http://www.opengroup.org/archimate10 

2.4.3 Tools

EA brings together a wide range of information 
from across an organisation or institution. This 
collection will include, for example, details of 
software applications, models from different 
architectural domains, business processes and 
details of organisational structures – and these 
strands of information will probably have been 
created using a wide variety of tools. Thus, one 
of the key issues facing the architect is to be able 
to reconcile these different strands and in order 
to do this they need a central repository and 
specialised architectural modelling tools so that 
the information can be accessed, manipulated and 
integrated easily.

Choice of appropriate tools was important to 
the pilot projects. They realised early on that 
basic tools such as Visio templates, whilst being 
both easy to use and simple to learn, were not 
sophisticated enough to perform modelling at 
the enterprise level. For example, such basic 
business modelling tools cannot be used to 
create an integrated model: it is not possible 
to link up different components from different 
diagrams because the tools have no way of 
representing or understanding these relationships. 
As a consequence, it is not easy to maintain 
consistency, nor to determine the consequences 
of changing part of a model, as change is not 
propagated through the model. Also, because it 
is likely that, in the future, there may be several 
architects working together on the architecture, it 
is essential that the information be stored in some 

Introduction to Enterprise Architecture
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form of repository that supports multi-user access 
and version control.

Specialised EA tools provide a centralised data 
repository for the architecture and offer a wide 
variety of ways to visualise and structure the 
information. The use of such tools allows the 
architect to be able to present different views of 
the same information to different stakeholders. 
Some of the tools that were considered by the pilot 
projects included IBM Telelogic System Architect,11  
Oracle Business Process Analysis Suite,12  Aris 
Business Architect13 and BiZZdesign Architect.14 15  

2.4.4 The role of the architect

Of profound importance to the delivery of 
successful EA work is the role of the architect. 
In larger commercial organisations this role is 
often undertaken by a dedicated professional 
architecture team led by a Chief Architect. The 
practices and products of the architect’s office 
must be embedded into the organisational life of 
the enterprise and even the most senior members 
of the organisation’s management need to engage 
with, and be informed by, the work of the architect. 
As Lankhorst notes: ‘To really profit from the 
strategic potential of enterprise architecture, an 
organisation needs to optimise the skills, methods 

http://www.telelogic.com11 

http://www.oracle.com/technologies/soa/bpa-suite.html12 

http://www.ids-scheer.com/en/Software/ARIS_Software/ARIS_Business_Architect/3731.html13 

http://www.bizzdesign.nl/joomla/products/architect.html14 

Gartner publishes a regular edition of their Magic Quadrant for Enterprise Architecture Tools that reviews the market. The not-for-15 

profit Institute for Enterprise Architecture Developments publishes a guide to tool selection that includes details of over 30 EA tools, 
see http://www.enterprise-architecture.info

and tools of its architects, and give them the right 
position in the organisation’ (2005, p.313, italics 
added). 

“Of profound importance to the 
delivery of successful EA work 
is the role of the architect.”
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3. Introduction to TOGAF 
and The Open Group

This guide will introduce The Open Group 
and its work supporting the development 
of methodologies, tools and standards to 

support Enterprise Architecture (EA), in particular 
The Open Group Architecture Framework (TOGAF). 
As part of the JISC Enterprise Architecture 
pilot programme a number of universities 
were provided with membership of The Open 
Group and explored the applicability of TOGAF 
to their institutional settings. This introduction 
assumes the reader is familiar with the material 
contained in Chapter 2, ‘Introduction to Enterprise 
Architecture’.

3.1 The Open Group
The Open Group16 is an international, membership-
based, vendor-neutral consortium of suppliers 
and buyers from industry, government and 
public sector organisations. It aims to provide an 
independent forum for the development and use of 
a range of ICT-related open standards and for both 
the vendors and users of technology to exchange 
views on open standards development. The Open 
Group is perhaps best known in educational circles 
for its role as the certification body for the official 
definition of the UNIX® operating system, but in 
recent years the group has increasingly focused 
on EA-related work including developing and 
promoting TOGAF.

The Open Group undertakes a wide range of 
activities, including:

Facilitating consensus to define, develop, •	
refine and promote the adoption of ICT-
related open standards and interoperability
Developing and promoting open standards •	
policy and best practice
Test development•	
ICT conformance through certification •	
including well-known standards and 
technologies such as CORBA, POSIX, UNIX, 
TOGAF, ITAC and Wireless Application 
Protocol (WAP)
Strategy and hosting services for other •	
consortia
Publication of white papers, case studies •	
and technical documentation

http://www.opengroup.org16 

Introduction to TOGAF and The Open Group
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A regular series of international •	
conferences and workshops on open 
standards-related issues

Its core mission is structured around a central 
vision of integrated and timely information flows in 
and between organisations which support efficient 
business and organisational processes through 
the use of open standards. This is referred to as 
Boundaryless Information FlowTM, a term originally 
derived from the organisational ideas of General 
Electric’s Jack Welch (The Open Group, 2002). 
What this means in practice for an individual 
organisation’s information infrastructure will vary, 
but the overall goal remains to deliver the right 
information at the right time in an appropriate 
context. For The Open Group this is about paying 
careful attention to technology and business and 
their interactions and synergies. The watchword is 
interoperability and The Open Group argues that 
the route to this must be based on open standards 
that are accepted and capable of being conformed 
to by a broad community of organisations.

The Open Group largely functions through a 
series of semi-autonomous fora that focus on 
particular areas of standards and interoperability-
based work. Examples of currently active forums 
include: the Architecture Forum (for EA); the 
newly formed ArchiMate Forum; and the Security 
Forum. The Architecture Forum is responsible 
for guiding the development of initiatives related 
to EA and handles the development of TOGAF. It 
provides a range of activities including: training 
and certification for individuals and organisations 

Further information on the convoluted history of UNIX can be found at: http://www.unix.org/what_is_unix/history_timeline.html; see 17 

also Goodheart, B., Cox, J. (1999). The Magic Garden Explained.

wishing to develop EA using TOGAF; raising 
awareness and promoting EA tools; developing 
case studies and white papers and organising 
events.

3.1.1 History of The Open Group

The Open Group’s roots lie in the mid-1980s and 
European computer manufacturers’ worries 
about the potential platform dominance of IBM 
and its OS/360 system. These concerns led to 
the emerging concept of ‘open systems’ (which 
focused on interoperability) and the formation of 
the X/Open Company and the adoption of the 
X/Open Portability Guide.

The X/Open Company’s early history then 
followed the contours of the twists and turns of 
the story of the UNIX operating system. By the 
early 1990s there were a number of competing 
variants of UNIX such as Berkeley Unix (BSD), 
SunOS and System V. This caused considerable 
problems for computer users and the period is 
often referred to by industry commentators as 
‘the Unix wars’. Various attempts were made to 
standardise these variants into a single UNIX, 
perhaps most importantly through IEEE’s POSIX 
standard. Although the details are somewhat 
complicated, the end result was that the UNIX 
trademark and rights to certification of what was 
or was not UNIX ended up with what was then the 
non-profit X/Open consortium. In early 1995 the 
group released a unified standard – the single 
UNIX specification, now at version 3.17  In 1996, the 
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consortium merged with a competing non-profit 
group called the Open Software Foundation (OSF) 
to form The Open Group. In recent years The Open 
Group has moved way from such ‘platform’ related 
matters to concentrate on the development of 
its Boundaryless Information Flow concept and 
developing standards and best practice in the 
related area of EA.

3.1.2 The Open Group and TOGAF

In the early 1990s, John Zachman’s work 
had considerable influence on the USA’s 
Department of Defense, which went on to 
develop the Technical Architecture Framework 
for Information Management (TAFIM) in 1994. 
This spread Zachman’s ideas throughout the US 
Federal Government and in 1999 the Federal 
Enterprise Architecture Framework (FEAF) was 
released. The work on TAFIM that took place 
within the Department of Defense was eventually 
turned over to The Open Group who refined it 
into The Open Group Architectural Framework 
(TOGAF).

3.1.3 JISC and The Open Group

Many of the overall goals of The Open Group offer 
potential synergies with JISC’s role of guiding the 
development of technology and standards within 
HE/FE, in particular The Open Group’s method 
of working through federated fora of interested 
parties. JISC has been exploring the potential for 
a longer-term relationship with The Open Group 
through a 12-month pilot programme involving 
three universities: Cardiff University, King’s 
College London, and Liverpool John Moores 
University. Each university was supported to 
join The Open Group’s Architecture Forum, 

participate in forum meetings and make use of the 
TOGAF framework in a real-life use case. 

3.2 
EA frameworks and 
methodologies
The process of developing an EA is challenging 
and is likely to entail an ongoing socio-technical 
process involving a number of internal (and 
possibly external) stakeholders and senior 
staff throughout an institution. For this reason 
a number of structured methodologies and 
frameworks for developing and maintaining an 
architecture, or parts of an architecture, have 
been developed by various organisations. These 
seek to control and simplify the process of 
architecture development and ensure complete 
coverage of all the related business and technical 
issues. Although these methodologies vary widely, 
they all tend to specify the various phases of the 
architectural cycle of development and define 
deliverables at each such phase. To date no 
accepted single industry standard for developing 
an EA exists and it is one of the goals of The Open 
Group to make TOGAF into such a standard.

TOGAF is therefore one of a number of 
architecture frameworks in use today. Prominent 
other examples of such frameworks include:

Zachman Framework: the original •	
information systems architecture framework, 
that later evolved to take account of the 
enterprise
Federal Enterprise Architecture Framework: •	
used for interoperability, information sharing 

Introduction to TOGAF and The Open Group

“Many of the overall goals of The Open 
Group offer potential synergies with 
JISC’s role of guiding the development of 
technology and standards within HE/FE”
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and architecture development amongst US 
federal agencies
Enterprise Architecture Planning•	

The key difference here is that TOGAF is a non-
proprietary generic architecture development 
framework. The Open Group argue that most 
EA frameworks focus on the deliverables that 
architectural activity should produce and not on 
the actual process (The Open Group, 2008). TOGAF, 
therefore, does not prescribe a specific set of 
deliverables. Instead it describes a set of fairly 
generic deliverables and focuses on a method 
(known as the ADM) by which these or other, more 
specific, deliverables can be produced. In this way 
TOGAF can be used as an architectural framework 
that is capable of using deliverables described by 
one of the other EA frameworks.

3.3 
TOGAF
TOGAF is a global, consensus-based, non-
proprietary standard framework that helps 
organisations develop an EA. It currently stands 
at version 9, but since this was only released in 
February 2009, the pilot projects actually made use 
of the previous version (8.1). It is provided by The 
Open Group free of charge.

TOGAF consists of three major elements:
Architecture Development Method (ADM)•	
Enterprise Continuum•	
Resource Base•	

The key component is the ADM, a methodology that 
provides a step-by-step process for developing
an EA (see Figure 3.1). The ADM is supported 

by the Enterprise Continuum (a form of virtual 
repository in which all the architectural as-
sets are stored) and the Resource Base (a set of 
background documents, best practice guides and 
templates), which both feed into the ADM.

3.3.1 The Architecture 
Development Method (ADM)

The basic structure of the ADM consists of a 
number of phases, labelled A to H, that are 
iteratively cycled in a step-by-step process. This 
iterative process is important, not only repeating 
around the full cycle, but also between phases 
and within phases. As phases are undertaken 
and completed there is a strong emphasis on 
frequent validation of results against the original 
expectations and requirements. At the start of 
each full cycle of the ADM an institution should 
make careful decisions about the scope of the 
architectural work, the level of detail to be 
considered and the time horizons that are being 
taken into account. In this way, a process of 
architectural refinement can be implemented by 
repeated cycles of the phases A to H. 

The Preliminary Phase is considered to be 
particularly important as it is the stage where the 
organisation gains ‘buy-in’ from senior managers 
and defines how it is to go about undertaking the 
architecture work. There are three main aspects: 
choosing a methodology, defining the architectural 
scope, and core architectural principles. Principles 
are general rules and guidelines for the way the 
enterprise will handle its architecture and the 
underlying implementation. Examples include: ‘the 
enterprise shall comply with the law’ and ‘data is 
an asset and is defined consistently throughout the 
organisation’. 
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Choosing a methodology includes undertaking 
the necessary work to adapt the ADM to the 
needs of the particular organisation (for 
example some organisations use the ADM with 
Zachman’s set of defined deliverables). Questions 
as to the availability of sufficient resources to 
undertake the architecture process, and the 
return on investment, will feature at this stage. 
Defining scope well is particularly important and 
considerable effort should be put in to get this 
right at the beginning of the architectural process.

Questions of scope are likely to include: 

Which parts of our organisation should we •	
include as being part of the ‘enterprise’?
Which architectural domains are we •	
describing? (In general, a complete EA is 
considered to be made up of four elemental 
domains: business, data, applications and 
technology)
To what level of detail should the architecting •	
processes go?
What timescale are we considering?•	

This preliminary phase is also the place where 
issues of governance and the control of the project 

Figure 3.1 
Architecture Development Cycle
source: The Open Group18
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should be sorted out and is when an Architecture 
Board is put in place to oversee the process.

Phase A is the start of the ADM cycle and is 
focused on developing an Architectural Vision. This 
is the stage at which the organisation’s mission, 
big picture strategic drivers and business goals are 
considered. The architecture project is formally 
established and further refinement is also made 
to the scope. If not already available, detailed 
business principles, visions, goals and strategic 
drivers are developed and formally documented 
and clarified. This phase also includes a first 
attempt at outlining a high-level description of the 
baseline (‘as is’) and target (‘to be’) architectures. 
These are outline descriptions developed from a 
business and a technology perspective and are 
built on in subsequent phases. This stage also 
includes a process of building organisational 
consensus around the emerging vision. 

TOGAF addresses four elemental architecture 
domains which correspond to similar domains 
that are often considered important by a variety 
of EA methods and frameworks. They equate to 
collections of different viewpoints from different 
key groups of stakeholders in the organisation and 
can be summarised as:

Business Architecture:•	  defines the business 
strategy, governance, organisation and 
business processes
Data Architecture:•	  defines the structure of 
an organisation’s logical and physical data 
assets and data management systems
Applications Architecture: •	 defines the 
architecture of the IT applications being 
deployed and their interactions and 
relationships to business processes
Technology Architecture:•	  describes the 
software and hardware capabilities and 

includes networks, middleware, standards, 
etc.

Each of these architecture domains is handled 
in a different phase: the Business Architecture 
is handled in phase B of the ADM; the Data and 
Applications domains are handled together in 
phase C; Technology is handled in phase D.

The first time that the ADM process is undertaken 
the architect will start with the basic architecture 
provided by TOGAF. This is known as the 
Foundation and is explained below. Each of the 
phases A to H contains detailed steps that take the 
architect through the necessary processes for that 
particular phase. In each phase the Baseline (the 
current, ‘as is’) architectural state is considered 
together with the Target, or ‘to be’ state. A detailed 
description of these individual steps is beyond the 
scope of this introduction, but as an illustrative 
example a small set of the steps undertaken in 
phase C (for dealing with the Data domain) include:

Develop a business data model (entities, •	
attributes, relationships)
Draw entity-relationship diagrams to •	
illustrate views of data addressing different 
stakeholders
Develop data management process models •	
(eg data life cycle, security)
Review and validate data principles•	

Most phases involve a considerable amount of 
modelling and generate a lot of documentation – 
each one has a defined set of input documents and 
generates a defined set of output documents, many 
of which feed in to the next phase of the ADM as 
inputs.

Phase E (Opportunities and Solutions) identifies 
major work packages and projects and is 
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the first phase to be concerned directly with 
implementation. Phase F (Migration Planning) 
aims to sort these implementation work 
packages into an order of priority and produce an 
implementation road map. The Implementation 
Governance phase (G) brings together all the 
necessary information for successful management 
of the various implementation projects. Finally 
the ADM reaches phase H, which focuses on 
determining the circumstances under which the EA 
will change after implementation and establishing 
processes to control this. 

Figure 3.1 shows the importance attached to 
requirements management by placing this process 
at the centre. This is a continuous, dynamic 
process that makes sure that each phase of the 
ADM is fully in touch with any ongoing development 
in the organisation’s architectural, business or 
strategic requirements. These requirements are 
likely to be fluid because architecture is an activity 
that deals with uncertainty and change. Each 
phase in the ADM includes an output that relates 
to these requirements [for example, phase A 
(Architecture Vision) includes the output of high-
level business requirements, possibly generated 
by a technique such as business scenarios19]. 
Requirements engineering – the formal process of 
collecting and working with business and strategic 
requirements – is an active area of emerging 
work associated with a number of tools (such as 
IBM’s RequisitePro and Borland’s Caliber) and 
procedures. The Open Group does not mandate any 

Business scenarios is a technique used to help identify and understand business needs through a process of documenting a complete 19 

description of a business problem or process (including identifying the business objectives, the human actors involved, the critical 
steps and interactions within the business process, the business and technical contextual environment and the results of the 
process).

particular technique for requirements engineering, 
although it does recommend the use of business 
scenarios.

3.3.2 The Enterprise Continuum

The Enterprise Continuum is a virtual repository 
of architectural assets – models, patterns, 
business descriptions etc. – taken from within the 
organisation and the wider computing industry. 
These are similar to reusable architectural 
building blocks. The use of the term ‘continuum’ 
rather than simply ‘repository’ is deliberate 
as it emphasises the multi-dimensional role 
of the Enterprise Continuum as a structured 
information resource, which is there partly to aid 
communication. Architectural assets within the 
Continuum are not simply deposited as they are in 
fact perceived as being ‘set’ at a particular point 
that stretches from the very generic to the very 
specific. The Open Group argue that the continuum 
concept helps to provide a consistent language 
for use by architects (both within and outside the 
organisation) and that: ‘knowing “where in the 
continuum you are”, avoids people talking at cross 
purposes’ (van Sante et al., 2007, p.31). This is 
best illustrated by looking at one of the two main 
continua: the Architecture Continuum (Figure 3.2).

What this shows is the way in which architectures 
can be classified from the very generic through 

Introduction to TOGAF and The Open Group
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to the very specific. The architectural process 
takes the architect from generic architectures (on 
the left-hand side), through a refinement stage, 
to a more specific architecture. The enterprise’s 
particular needs and business requirements are 
addressed in increasing detail as one moves from 
left to right. It’s important to note that the four 
stages shown (foundation, common, industry and 
enterprise) are only some of the points in the 
continuum – it is possible for many others to exist.

In order to make this process manageable the 
architect will look for the more generic, reusable 
elements and assets from towards the left of the 
continuum. The Foundation Architecture, which 
sits at the far left of the continuum, represents a 
kind of fundamental building block on which other, 
more specific architectures can be based. The ADM 
process takes the architect from this Foundation 
through to an enterprise-specific solution. 

TOGAF provides its Foundation Architecture in the 
form of the Technical Reference Model (TRM) and 
the Standards Information Base (SIB). The TRM 

provides a model architecture and a taxonomy. 
The SIB provides a database of standards for 
information systems and this is held online by 
The Open Group.20  These standards come from a 
variety of sources such as ISO, IEEE, W3C, etc. 

In addition, the Enterprise Continuum also 
contains the Solutions Continuum, which sits in 
parallel with the Architecture Continuum. The 
Solutions Continuum provides a consistent way 
to describe and understand the actual solutions, 
ie it defines the products, systems, software, 
applications, and services that are available 
to provide implementations. The Architecture 
Continuum guides and supports the Solutions 
Continuum and vice versa.

Available at http://www.opengroup.org/sib20 

Figure 3.2 
Simplified TOGAF Architecture Continuum
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3.3.3 The Resource Base

The final element of TOGAF is the Resource 
Base, a set of resources including guidelines, 
whitepapers, checklists, templates and 
background information. These all help to support 
the architect through the process of undertaking 
the ADM and developing an enterprise-specific 
architecture. Some key examples of the material 
included in the Resource Base include:

Architecture Board:•	  a set of guidelines for 
establishing a governance board to oversee 
the architecture process
Architecture Skills Framework:•	  guidelines 
that describe the skill and experience 
requirements for staff undertaking 
architecture work
Architecture Principles:•	  guidelines for 
developing a set of guiding principles for the 
EA
Glossary•	

Further details are available at http://www.opengroup.org/certification21 

Introduction to TOGAF and The Open Group

3.4 
Professional development 
and certification
The Open Group provides certification for 
individuals who wish to demonstrate their 
knowledge of the architecture process and 
experience of using TOGAF. This can be obtained 
by attending a recognised training course or 
passing an Open Group examination. Vendors who 
provide training and tools which relate to TOGAF 
obtain certification through The Open Group. The 
Open Group has also developed and launched the 
IT Architects (ITAC) certification which focuses on 
more general architectural work and is agnostic as 
to the methodology used.21 



32 Doing Enterprise Architecture: Enabling the agile institution

References

Armour, F., Kaisler, S., Liu, S. 1999. 
Building an Enterprise Architecture Step by Step. 
IT Pro magazine July/August 1999, pp 31–38. 
IEEE: New York.

Boys and Ford (eds). 2007. 
The e-revolution and post-compulsory education: 
using e-business models to deliver quality 
education. 
Routledge: UK.

Cabinet Office. 2005. 
Transformational Government. 
HMSO: Norwich, UK. 
Available online at http://www.cio.gov.uk/
documents/pdf/transgov/transgov-strategy.pdf

FEAR. 2007. 
Overview of Enterprise Architecture work in 15 
countries. 
Finnish Finance Ministry: Finland. 
Available online at: http://www.jyu.fi/it/laitokset/
titu/projektit/kaynnissa/fear/in_english

Hillard, R. 2000. 
IEEE–std–1471–2000: Recommended Practice for 
architectural description of software intensive 
systems. 
Available online at: http://www.enterprise-
architecture.info/Images/Documents/IEEE%20
1471-2000.pdf

JISC, 2008. 
Study of Shared Services in UK Further and 
Higher Education. 
JISC: Bristol, UK. 
Available online at: http://www.jisc.ac.uk/
whatwedo/programmes/programme_jos/ssprev.
aspx 

Lankhorst, M., et al. 2005. 
Enterprise Architecture at Work: modelling, 
communication, and analysis. 
Springer-Verlag: Germany.

Maier, M., Emery, D., Hillard, R. 2001. 
Software Architecture: Introducing IEEE Standard 
1471. 
Computer magazine, Volume 34, Number 4, 
pp 197–109. 
IEEE: New York.

Ross, J., Weill, P., Robertson., D., 2006. 
Enterprise Architecture as Strategy: creating a 
foundation for business execution. 
Harvard Business School Press: 
Boston, Massachusetts.

Sante van, T. et al. 2007. 
TOGAF, The Open Group Architecture Framework, 
A management guide. 
Van Haren Publishing: Netherlands.

The Open Group. 2002. An Introduction to 
Boundaryless Information Flow. 
Open Group white paper. 
Available online at http://www.opengroup.org/
bookstore/catalog/w033.htm

The Open Group. 2008. 
TOGAF 2007 edition (incorporating 8.1.1). 8th edn. 
Van Haren Publishing: Netherlands. 

 







35

Case studies

When JISC made its call for institutions to 
join the Enterprise Architecture (EA) pilot 
programme it was prepared to fund up to 

ten projects. In fact, only a small number met the 
stringent requirements criteria with regard to EA 
‘readiness’ and the programme initially funded 
only three projects: at Cardiff University, King’s 
College London (KCL), and Liverpool John Moores 
University (LJMU).

This appendix contains three case studies, one 
from each of the participating institutions. Before 
the pilot programme began, although the project 
teams had varying levels of theoretical knowledge 
of EA, it’s fair to say that each had a fairly low 
level of practical understanding of what this really 
meant. These case studies have therefore been 
written as both a record of the pilot process and 
an evaluation of EA and TOGAF, but also as the 
insider perspective that project staff felt would 
have helped them when they first embarked on 
the process of ‘doing EA’. As such, they are written 
from the perspective of their own institution with 
the aim of drawing conclusions that have wider 
applicability across the sector.

Case studies
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Introduction

Originally founded in 1825 as a small mechanics 
institution (the Liverpool Mechanics’ School 
of Arts), the institution has grown over the 
centuries by converging and amalgamating with 
different colleges, eventually becoming Liverpool 
Polytechnic. In 1992, it became one of the UK’s new 
generation of universities and assumed the name 
Liverpool John Moores University (LJMU). The 
university is now the tenth largest UK university 
(based on 2006/07 figures), with 24,000 students in 
Liverpool and a further 4,500 students enrolled on 
accredited university courses overseas.

LJMU was the first – and is still the only 
– university to adopt the EFQM European 
Excellence Model as a framework for planning 
and management across the institution. This 
has enabled it to evolve into a forward-thinking, 
modern, commercially aware university, with 
sound leadership, a clear and unambiguous 
strategic plan, and an effective human resource 
strategy. The university was awarded the 2008 
British Quality Foundation UK Excellence Award, 
one of the UK’s most widely recognised business 
awards.

Like many higher education institutions, LJMU 
is becoming accustomed to the continuous 
business development that is needed to respond 
to changes in the external environment, increasing 
competition and globalisation, and the changing 
expectations of our customers. One aspect of this 
is the need to ensure that our Information Systems 
and Services (IS) change with the business rather 

Case Study 1.
Liverpool John Moores University
LJMU Enterprise Architecture Pilot (LEAP)

than lag behind it, and that LJMU is able to take 
advantage of the opportunities that ICT presents.

An understanding of the interrelationships 
between people, business processes, application 
systems and data, and underlying technologies 
is essential to achieve this synergy between all 
parts of the organisation. Developing an Enterprise 
Architecture (EA) is one way of achieving this.

This case study describes LJMU’s approach to 
developing an EA within the context of the JISC 
Enterprise Architecture pilot programme, and 
details lessons learned in developing a foundation 
for future development.

1. Background and institutional 
strategic context

Since 2003 LJMU has had in place a comprehensive 
development programme (the Systems Development 
Projects Programme, or SDPP) which includes 
all university-wide projects that involve the 
deployment of information systems and associated 
processes. The programme is run according to 
the Office of Government Commerce ‘Managing 
Successful Programmes’ methodology1  with 
executive-level sponsorship, a senior-level 
programme board and a senior IT/IS manager as 
Programme Director. The programme’s initial 
five-year timescale has now been extended to eight 
years (2003–2012) and is fully established as the 

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)

See http://www.best-management-practice.com/Programme-Management-MSP1 
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structure for managing and coordinating all major 
information systems projects. 

The overall vision of the programme as stated in 
the Programme Definition is: 

‘To deliver high value-added student and learning 
support services and achieve effectiveness and 
efficiency gains through the development of LJMU 
as a process-managed organisation, supported by 
an appropriate and integrated ICT infrastructure 
and a trained and empowered workforce, and 
conforming to the Excellence Model requirement 
to manage by fact and process.’

The Programme Blueprint states that our 
information systems will be: ‘based on an agreed 
architecture that minimises data replication and 
interface requirements, built around an eBusiness 
suite approach’, whilst the current Corporate 
Strategic Plan 2007–2012 refers to: ‘a number 
of significant process and information system 
projects…will include an eBusiness suite approach 
to the implementation of information systems, 
thus providing the integration necessary for 
management by process and fact.’

This eBusiness suite approach was originally 
based around LJMU’s investment in the Oracle 
eBusiness Suite. However, as Oracle progressed 
in their acquisition strategy, particularly in their 
Service Oriented Architecture (SOA) approach 
based around their Fusion Middleware, it has 
become increasingly clear that the successful 
exploitation of this investment also mandates the 
definition and implementation of an EA approach.

To date, projects completed as part of the SDPP 
have included the roll-out of the Oracle Student 
System (OSS); the Ex Libris Aleph Library System; 
Oracle Customer Relationship Management 
(CRM) for Recruitment/Clearing; the Blackboard 
VLE; the Scientia Syllabus Plus Timetable 
Scheduler; the Red Dot Content Management 
System; WPM Education for online payments; an 
Executive Dashboard based on Oracle Balanced 
Scorecard for deployment of Balanced Scorecard 
performance management to the Executive Team. 
Projects currently in progress/roll-out/planning2  
include:

Oracle CRM for business-to-business, •	
welfare and student complaints case 
management and further roll-out for 
recruitment
Technology Enhanced Learning•	
Continuing in-house development of a •	
product catalogue as the definitive source of 
programme/module information
Digital collections based on Ex Libris Aleph •	
and associated products
A Learner Centred Services project to provide •	
portal-based access to services for staff and 
students
Oracle HR/Payroll – in progress, completion •	
2009
Oracle Financials – in progress, completion •	
2009
Oracle Campus Solutions – scheduled for •	
2010

In the course of rolling out the various systems 
it became clear that there were two key areas 

See http://cwis.livjm.ac.uk/developmentprogramme2 
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still to be addressed. First, information at the 
systems level needed to be managed effectively. 
Using the OSS as a ‘single source of truth’ that 
could replicate student data into the VLE, Library 
System, etc. meant that we had to ensure that 
institutional processes supported timely and 
effective data entry. Failure to do so had clear 
negative impacts on the customer – inability to 
access course materials and library resources 
amongst others – impacts about which the 
customer was quite reasonably prepared to 
complain. 

Secondly, whilst a number of the systems we 
were implementing possessed discrete core 
functionality, there were also areas of functionality 
overlap across systems. In order for the extent and 
implications of the overlap to be clear, we needed 
to define a SOA for LJMU. As EA is increasingly 
viewed as the essential precursor of SOA 
development, we decided to explore this further.

2. The ISA and the ISG: the big 
picture context for EA
 
2.1 The Information System Architecture 
(ISA) project 

In order to address the two key areas of single 
source of truth and functionality overlap, in 2005 
we initiated an integration project to examine the 
ways that processes and information systems 
operated across departmental boundaries. The 
initial objectives of this Information System 
Architecture (ISA) project were: ‘…to define 

how the multiple LJMU systems and processes 
interrelate to provide the overall Managed 
Learning Environment (MLE)’.

The focus of the ISA was the activities within the 
two authoritative sources of person and course-
related data, Northgate Empower (for staff) and 
OSS (for students). These were identified as having 
the capability to trigger events in other systems 
(such as Computer Account generation, module 
membership in Blackboard, Patron records and 
rights with the library system, card issue, etc.). On 
top of this, managing the transfer of data between 
the different systems was the in-house Data 
Exchange System. The ISA project was responsible 
for defining the rules governing this transfer and 
ensuring that the processes undertaken on each 
discrete system ‘are appropriate and timely in the 
provision of key data required for the operation of 
all other systems in the MLE’.

This initial brief was completed but was also 
extended into additional work on a subset of our 
overall systems infrastructure. The aim was to 
address the issue of overlapping functionality 
and define ‘the principal purpose of the various 
systems concerned with resource/document 
management and delivery’. This was the beginning 
of our development of an EA: to establish which 
systems would support which services and identify 
the associated processes needed for effective and 
efficient information management.

2.2 The Information System Governance 
(ISG) project

In summer 2006 LJMU were invited to take 
part in a JISC project to pilot the Information 

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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Systems Management and Governance Toolkit.3  
This catalysed a full review of our governance 
structures, which we were already aware 
were incomplete and in need of revision. As a 
result of applying the toolkit, LJMU adopted a 
governance structure based on that described in IT 
Governance.4  This focuses on people and behaviour 
rather than ‘hard’ systems and processes and 
appeared to provide the best fit with LJMU’s 
strategic objectives.

Part of the new governance structure involved 
the establishment of an overarching Information 
Management Steering Group (IMSG) that 
has explicit responsibility for Principles and 
Architecture. It was recognised at an early stage 
that a part of the remit of the group would be to 
commission a continuation of the ISA project in 
order to develop a full ISA model for LJMU. The 
formation of the IMSG serendipitously coincided 
with the JISC invitation to bid for EA funding, which 
meant that the initial framework for EA activity 
had a robust governance structure and was being 
driven by senior management right from the start.

3. Student Recruitment, 
Development and Support: the 
LJMU Enterprise Architecture Pilot 
(LEAP) project

As part of the pilot project initiation, it was really 
important for us to scope the business area to be 

modelled. From reading the TOGAF ADM and the 
literature available on EA development it was clear 
that development of a full-scale EA for the whole 
business, within the 12-month pilot project and 
with currently available resources, would not be 
achievable. 

Advice gleaned from Oracle Corporation Enterprise 
Architects, attendance at a Computer Business 
Review/Telelogic webinar and at a Butler Group 
EA seminar, along with further scanning of the 
literature, consistently led us to the conclusion that 
to attempt to address a whole-business EA would 
be comparable to attempting to ‘boil the ocean’. 

Advice also suggested that in terms of proving the 
EA approach, it is best to select a business area 
where there are sufficient ‘pain points’ to enable 
an effective demonstration of the value of adopting 
EA. The decision was therefore taken to focus 
on the ‘Student Recruitment, Development and 
Support’ process, one of the four core processes 
identified within LJMU’s strategic plan and 
application of the Excellence Model. This was an 
area that had recently been the focus of a high-
level review, and implementation of the resulting 
recommendations mandated a better alignment of 
business requirements and IS capabilities, which 
would be well supported by an EA approach.

4. Approach to EA

For some time an objective at LJMU had been 
to align business processes and technical 

See http://www.ismg.ac.uk/Home/tabid/613/Default.aspx3 

Weill and Ross, 2004, Harvard Business School Press.4 
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information systems better. Prior to EA work 
some progress had been made in this direction, 
but without the benefit of any formal structure or 
methodology.

Originally the SDPP included a major Process 
Framework project, intended to implement a 
process management framework for LJMU and 
integrate the process and information systems 
views. For various reasons this area was detached 
from the programme and linked to EFQM 
Excellence Model work, whilst still retaining 
the necessary cross-referencing with process 
identification/review activities taking place within 
IS projects. Over time, however, it has become 
increasingly clear that a more structured and 
transparent means of linking business processes 
to IS in an overall model was required, and this 
led to interest in EA as an approach to aligning ICT 
with the business.

Our thinking was also informed by scanning 
external developments within the IT industry 
generally, where there is an increasingly common 
and shared view that EA development is the 

essential foundation for business and IT alignment. 
EA is also increasingly viewed as the essential 
precursor of SOA development.

4.1 EA vision

Our long-term vision for the EA project is that a 
clear articulation of the relationships between 
business processes, data, information systems 
and technology will enable us to maximise the 
effective deployment of IT to support operations 
and management and to achieve our strategic 
objectives. Integral to this, and related to the Oracle/
SOA focus within the project, we would hope to 
achieve greater flexibility through the incremental 
deployment of a service layer enhancing integration 
between systems and facilitating the swifter 
deployment of new or replacement components. 

We also intend, through development of ‘as is’ 
and ‘to be’ architectures within the scope of the 
pilot, to conduct gap analysis and planning, and 
implementation and change management activities 
within the selected business area.

Figure CS1
LJMU Strategic Aims5

© Liverpool John Moores University

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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It should be noted that this work is carried out 
within the context of:

1. LJMU’s commitment to the European 
Foundation for Quality Management (EFQM) 
Excellence model, achieving the Investors In 
Excellence standard in 2006, and in October 
2008 winning the British Quality Foundation 
UK Excellence Award, one of the UK’s most 
prestigious business awards 

2. Implementation of a Balanced Scorecard 
approach to strategic performance 
management

Figure CS1 shows the high-level process model 
developed by LJMU as part of our Excellence Model 
work, which will provide the overarching internal 
framework for our EA development.

5. Governance

All projects at LJMU are managed in accordance 
with PRINCE2, and Managing Successful 
Programmes (MSP) is accepted as the standard 
approach to managing major change initiatives 
that involve the coordination of groups of related 
projects. As stated in the LJMU Strategic Plan 2007–
12: ‘The overall focus is on ensuring that major 
projects are managed as part of a coordinated 
programme, rather than as free-standing actions.’

MSP has therefore been adopted not only as a 
means to coordinate resources between separate 
projects with similar objectives (by bringing 
them together at the programme level), but also 
to encourage focus on benefits realisation and 
strategic objectives, rather than simply the delivery 

LJMU Federal Governance Model
(Continuing)
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Figure CS2
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of project outcomes. Whilst projects deliver the 
capability to do things differently, programme 
effort is focused on trying to ensure that the 
organisation actually does do things differently, 
and therefore benefits from these new capabilities.

In addition to this, there was a higher-level 
governance structure in operation, which had been 
put into place as a result of the ISG project. In this 
approach governance is defined as: ‘Specifying the 
decision rights and accountability framework to 
encourage desirable behaviour in the use of IT.’

The Weill and Ross book that was used to 
construct the LJMU approach also outlines the 
need to have a structure that enables effective 
decision-making by the right people in relation to 
five key IS/IT areas: Principles, Prioritisation and 
Investment, Architecture, Business Applications, 
and Infrastructure. At the point at which we 
embarked on the governance project, the only part 
of the structure that was clearly in place was the 
SDPP Board, which was responsible for Business 
Applications but also addressed other areas, such 
as the ISA project, as necessary.

See http://www.jisc.ac.uk/whatwedo/programmes/eframework/soa6 

5.1 Governance structure

We have now put in place an IT Steering Group 
to cover Infrastructure. Prioritisation and 
Investment will be covered jointly by the SDPP 
Board through shared membership, and an 
overarching Information Management Steering 
Group (IMSG) which will oversee IS/IT Principles 
and Architecture. Each of these Boards/Steering 
Groups is chaired by a member of, and reports 
back to, the Senior Management Group (see Figure 
CS2).

Whilst the governance structure gave the IMSG 
the remit of commissioning and overseeing 
Architecture work, an important start-up activity 
was to inform this group about the LEAP project 
and gain senior management support.

A presentation was made at an IMSG meeting 
in March 2008, covering the definition of EAs 
and SOAs and including a showing of the JISC 
SOA animation.6  This helped members of the 
IMSG understand the project, particularly the 
background, aims and objectives, and their role 

1. Information is a valuable shared institutional resource and must be managed appropriately 
throughout its lifetime.

2. Information should be available to those who need it (ideally ‘anytime, anywhere, and anyhow’) 
subject to security and acceptable use policies.

3. University information must be trustworthy (relevant, accurate, timely, secure).

4. All members of the university community are personally responsible for managing the 
information they create and use.

5. Information management should add value to the university community.

6. The status of information sources (e.g. definitive/primary, derived/secondary) must be clearly 
defined and only definitive/primary sources should be updated.

7. Information management must comply with external statutory and regulatory requirements.

8. Information management principles will inform IT principles.

9. There is a common vocabulary and data definition.

10. The university is responsible for assisting staff to work in the most effective ways possible.

Table 1:
LJMU Information Management principles   

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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in overseeing the work. It also became clear 
that getting senior management support for the 
project had to be built on an understanding of the 
business benefits to be derived from taking an 
EA approach, rather than on detailed discussion 
of EA/SOA as methodologies with some sort of 
inherent value that was detached from business 
value.

The group was supportive of the work, recognised 
its importance, and agreed to be the vehicle for 
future review and also communication at the 
management level. 

The group also considered the other side of its 
remit, IT Principles, and made significant progress 
in defining a set of Information Management 
principles for LJMU, important to the project as a 
key input to the TOGAF Application Development 
Method (ADM) (see Table 1).

5.2 LEAP governance

Given LJMU’s strategic model and the existence 
of the new governance framework, there was no 
desire for work on LEAP to replicate or replace 
existing structures. This meant that it was placed 
within the existing governance framework within 
the organisation. In addition, given existing senior 
management commitment to the approach (albeit 
at a generic and high level) and of embedded 
university-wide approaches to Information 
Systems and Processes initiatives (the SDPP) we 
knew we needed a campus-wide approach.

The project was also approached with the view that 
EA is all about facilitation and support for change 
management rather than about control – similar to 

the governance approach adopted – emphasising 
the people side of the equation.

6. Project initiation 

As a consequence of the scoping work carried out 
at the beginning of the project we knew that we 
wouldn’t be able to do a whole-business EA within 
the 12-month period of the JISC pilot project. Our 
decision to focus on the Student Recruitment, 
Development and Support process was based 
on its strategic significance and its suitability for 
demonstrating the applicability of EA. In addition, 
existing work in this area also meant that the 
business process maps/models required for 
development of the Business Architecture were 
in a mature state and available for incorporation 
into the project. Much of the work to incorporate 
existing artefacts, in terms of their being available 
for the project, was completed as part of the 
project initiation. 

The overall project work plan is shown in Table 2 
for reference.

The start-up period was also an appropriate 
time to continue research into TOGAF and other 
approaches to EA. The aim of this was to be better 
equipped to evaluate TOGAF when embarking on 
its use in earnest, following training.

Membership of The Open Group gave us access 
to the Architecture Forum, which allowed us 
to review online TOGAF materials. Work on 
other approaches to EA was mainly confined to 
researching tools (see section 7), although as 
members of EDUCAUSE we joined the IT Architects 
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Constituent Group and the related Information 
Technology Architects in Academia (ITANA).7 
Through the workings of the group, ITANA 
provided access to additional information and also 
introduced us to the book Enterprise Architecture 
As Strategy 8 which informed the implementation of 
our IT governance structure. 

7. Tools and techniques

Identification and deployment of an appropriate 
modelling tool is critical to the success of any EA 
initiative. LJMU had significant experience in using 

ITANA: http://www.educause.edu/ITArchitectsConstituentGroup/125207 

Ross, Weill & Robertson, 2006. Harvard Business School Press.8 

See: http://www.triaster.co.uk/index.php9 

Microsoft Visio, mainly for process modelling, 
and more recently had invested in the Visio-based 
Triaster process modelling tool9 to provide a more 
standardised and integrated approach. However, 
it soon became clear that Triaster was a tool for 
modelling at the Business Architecture level, 
and information gathered at the Butler Group EA 
seminar suggested that for anything other than a 
very limited and small-scale EA project, something 
more sophisticated and structured than Visio was 
required.

Whilst identification of a modelling tool would 
seem to be a start-up activity, we found that there 

Work packages Month

1 2 3 4 5 6 7 8 9 10 11 12

1. Project Management X X X X X X X X X X X X

2. Direct TOGAF activity X X X X

3. Governance X X X X

4. Business architecture X X X X X X X

5. IS architecture X X X X X X

6. Technology architecture X X

7. Dissemination X X X X X X X X X X X X

8. Tool evaluation/use X X X X X

9. Quality assurance X X X X X X X X X X X X

10. Exit/sustainability X

11. Project mentoring X X X

Table 2:
Work packages  

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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was very little assistance available to help us with 
this. We spent some time looking into Telelogic 
System Architect10 and Oracle Business Process 
Architect (which is based on the IDS Scheer Aris 
product11), using evaluation copies and assisted 
by demonstrations from and discussions with 
suppliers. We were coming to the conclusion that 
if we wanted a tool that was intuitive and easy to 
get started with, then we had not yet found it. Both 
tools had comprehensive functionality and whilst 
they almost certainly covered everything, they 
were not easy for beginners. 

About three months into the project (25% of total 
project time) we still hadn’t been able to identify 
a suitable tool. A further complicating factor was 
that the TOGAF training was not scheduled until 
month four of the project, which at the time was 
seen as a further delay as we thought it might 
have influenced our choice of modelling tool. In 
fact, it was clear when the training did take place 
that TOGAF is neutral when it comes to selection 
of an EA tool – the approach concentrates on the 
process of developing an EA, not on the content 
– and whilst the training gave an overview of 
available tools, it did not move us much further on 
in terms of deciding which one we should use. 

A major step forward was the April 2008 Open 
Group Conference when there was a useful 
opportunity to visit supplier stands in the 
exhibition. Our first conversation at the conference 
was with Orbus Software,12  who have a tool 

based around Microsoft software and which is 
pitched around being easy to use and intuitive. 
This was initially attractive given our existing 
Visio expertise. This was followed by discussions 
with BiZZdesign about their EA tool Architect, 
which is based around the ArchiMate modelling 
language13 and also appeared to be more suitable 
for early entrants into EA. Discussion revealed 
that the ArchiMate approach and BiZZdesign 
Architect were already in use in a number of Dutch 
universities.

Following the conference, further deliberation 
convinced us that we couldn’t hold off from 
choosing an EA tool any longer – lack of a suitable 
tool was impeding progress on developing EA 
artefacts, and tool evaluation could easily consume 
us for the rest of the project. We therefore decided 
to go with BiZZdesign Architect: in terms of ease 
of use, Architect appeared to be ahead of other 
options, and its use in HE in the Netherlands 
made it an attractive prospect. The alignment with 
ArchiMate as a modelling approach/language was 
also attractive – validated retrospectively by The 
Open Group’s creation of a specific ArchiMate 
Forum.

However, a clear conclusion is that in terms 
of EA tools, intuitiveness and ease of use are 
relative – there is no such thing as an intuitive 
tool, just differing levels of complexity. It very 
quickly became obvious that we would need 
some training in using Architect to make any real 

See: http://www.telelogic.com/Products/systemarchitect/10 

See: http://www.ids-scheer.com/en/Software/ARIS_Software/ARIS_Business_Architect/3731.html11 

See: http://www.orbussoftware.com12 

See: http://www.archimate.org13 
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progress. At the beginning of August we received 
training in BiZZdesign Architect and ArchiMate 
through the EA pilot programme. There was a 
lot to get through and plenty of new concepts 
to grapple with, but we did at least feel justified 
in our selection of BiZZdesign Architect as the 
training demonstrated that the functionality 
exceeded what we had thought was available. A 
particularly good feature of the product – and of 
the ArchiMate modelling language – is the focus on 
the relationships between the different levels, and 
on realising the outputs of each level as services to 
be consumed by the next. 

Even at this early stage the development of 
Architect models proved useful in communicating 
the Student Recruitment, Development and 
Support project with managers. However, as 
first-time users we found we were still struggling 
with using the tools and needed some ‘hands on’ 
advice and guidance. This was provided through 
the pilot programme in the form of a site visit 

from BiZZdesign in October 2008, which enabled 
us to validate our work to date, resolve a number 
of queries on the use of the tool, and gain some 
useful pointers for future use which have led to 
much better progress in architecture modelling. 

Through this discussion we arrived at a decision 
to make our next modelling focus the ‘as is’ and 
‘to be’ modelling related to the move from OSS to 
Campus Solutions, but with a particular emphasis 
on student self-service, as this would address 
a particular business problem – the need to 
understand the balance between administrative 
activity and self-service now and in future so as to 
model the staffing organisation required to support 
student administration. A draft high-level model is 
shown in Figure CS3.

We also have EA principles held in the Architect 
repository, and are carrying out work to model the 
SDPP and link the programme projects – which 
correspond to the implementation phase of the 

CRM Service Student System

Student Sytem

Enrolment form

Enquiry Service Applicant Service

ApplicantProspective Student

Student SytemEnquiry Application

Recruitment Process

Student SytemAcceptance

CRM  Service Application service
(UCAS)

Student Record
Management 
Service 

AcceptorAIO

CRM Administrator

Application

Enquiry

Figure CS3
Architect model: student recruitment
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TOGAF ADM – with corresponding EA models. 
Architect-generated reports are in use with 
business users in modelling the ‘as is’ and ‘to 
be’ states of student administration, and it is our 
view that continued EA development and Architect 
modelling will enable us, over time, to develop a 
holistic view of the business and align development 
projects and EA in a way that will maximise IS 
support for strategic objectives.

8. Evaluating TOGAF

A key objective of the EA pilot project was to 
evaluate TOGAF as an approach to EA in HE and 
Open Group membership as a supporting activity. 

The overall impression gained from reviewing the 
TOGAF documentation and associated events and 
training was that TOGAF is an extremely large, 
complex, and comprehensive framework. Whilst it 
includes a detailed process for developing an EA 
– the Architecture Development Method (ADM) – it 
doesn’t give you very much of an idea of what an 
EA might look like when you might finally have one, 
or how to go about the practicalities of modelling 
at the different levels. It is a process, not a model 
or a modelling language. 

Our views on TOGAF inevitably changed as the 
project progressed. Working sequentially through 
the TOGAF cycle ceased to make sense – it’s 
more a case of doing the whole thing across a 
vertical slice of the organisation and working 
backwards and forwards through the cycle 
iteratively as development demands. EA is a tool 
not a destination. TOGAF is helpful in providing 
a framework in the same way that PRINCE2 
does, but it is not the case that following the 
whole approach is necessarily helpful. In fact 

the reverse can be the case because, as with 
PRINCE2, the approach can appear quite daunting. 
If an HE institution wishes to embark on EA then 
TOGAF can provide a useful structure (without 
which framing the work can be difficult), but it is 
definitely the case that it needs to be TOGAF with a 
light touch. If this knowledge had been available as 
guidance at the start of the project then additional 
effort expended in attempting to get to grips with 
the whole approach may have been avoided.

A useful analogy is that TOGAF in relation to 
practical EA development in a university equates to 
PRINCE2 in relation to project management: best 
regarded as a toolkit from which, in the context 
of an understanding of the overall approach, you 
select what is useful and disregard the rest. As we 
work through our EA development we’ll take the 
bits that are useful or add value, but feel no need 
to adopt the whole thing lock stock and barrel and 
put huge effort into producing a comprehensive EA 
model (which will change anyway).

8.1 TOGAF training

The TOGAF training was delivered to project 
participants by ‘Architecting the Enterprise’ on 
8–10 April 2008. This training initially seemed 
to be geared to what could otherwise have been 
presented as generic business management tools 
and techniques, eg stakeholder analysis, scenario 
planning, balanced scorecard, activity-based 
costing and so forth. Whilst appreciating that the 
ability to develop a business strategy might be a 
necessary precursor to EA work, it was hard to see 
it as being within the remit of the project. This was 
followed by a useful overview covering the main 
elements of the framework. 
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8.2 The Open Group

The next key stage in developing an understanding 
of TOGAF was attendance at The Open Group 
Conference in Glasgow on 20–24 April 2008. Again, 
the overall impression gained was of the vastness 
of TOGAF, and it was noteworthy that a number of 
presenters showing major EA developments spoke 
of Architecture teams in double figures – not a 
level of resource likely to be available in HE.

A key learning point from the conference was 
that governance and promoting the benefits to 
the business are both very important. At the 
conference, a number of presentations seemed to 
be suggesting that you should sell TOGAF itself, 
but in HE this would be a guarantee of failure. 
As far as HE is concerned you need to sell the 
benefits, then do EA as a way of delivering them. 
For us, this emphasised the importance of the new 
governance structure in place at LJMU. 

Another key learning point was that you can’t do 
it all at once. It’s far better to select a problem 
or strategically important area and concentrate 
on that to demonstrate tangible benefits from 
developing an EA. This confirmed the selection 
of the ‘Student Recruitment, Development and 
Support’ area as the right approach for LJMU, 
especially as the outcomes of our Student 
Experience Review are now public. This effectively 
gives us the ‘to be’ model and an opportunity to 
use an EA approach in a project that requires 
practical outcomes.

An additional area of investigation also emerged 
at the conference, which presented a possible 
alternative approach in terms of tool selection. 
LJMU had already expressed an interest in liaising 
with Dutch universities who were using BiZZdesign 
Architect and/or ArchiMate. As a separate 
strand of work within LJMU, we had also been in 
negotiations with Oracle US over possibly making a 
move from our current Student System (the Oracle 
Student System) to an alternative system available 
from Oracle with a much wider market base 
(Oracle Campus Solutions). Clearly, such a major 
systems change would also have a major impact 
on our Architecture – so it was serendipitous to 
find that some of the Dutch universities using 
Architect/ArchiMate were also part of a consortium 
that had implemented Campus Solutions.14

It is interesting to note that whilst this presentation 
references/contains diagrams using BiZZdesign 
Architect/ArchiMate, the overall approach 
described is DYA (registered trademark, 
Sogeti Netherland BV) or Dynamic Enterprise 
Architecture, not TOGAF. A full description of DYA 
is contained in ‘Dynamic Enterprise Architecture 
– How to Make It Work’.15  Two interesting aspects 
of this approach are (a) the idea of ‘just enough’ 
and ‘just in time’ architecture – only developing full 
architectures when they fulfil a specific business 
need, and (b) the explicit recognition that some 
developments ‘without Architecture’ are inevitable, 
and the inclusion of a specific process for their 
incorporation. DYA appears to be a practical model 
that could be used instead of or alongside TOGAF.

See: http://www.surffoundation.nl/download/eFramework_SaNS_Hans_Janssen.pdf14 

Wagter, van den Berg, Luijpers, van Steenbergen. 2005. John Wiley & Sons.15 

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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A further Open Group conference was attended 
in Munich in October 2008, and what became 
immediately clear was that our further, albeit 
limited, experience with EA and TOGAF made 
attendance a lot more useful. It was also helpful 
that the presentations seemed to be significantly 
less technical in nature.

The third day of the conference was devoted to an 
HE session involving the JISC pilot programme 
institutions, Dutch universities, JISC and The Open 
Group. Presentations were made by a number of 
participants and more than anything else served 
to illustrate that we shared similar issues, both 
internally and in engaging with EA and The Open 
Group. 

Two clear themes that emerged were: (a) that in an 
HE context governance may be more of a problem 
than EA – in many instances, absence of effective 
governance structures makes the engagement of 
senior management very difficult, and (b) that EA 
is about the business, not IT, but that TOGAF/The 
Open Group articulate EA in the language of IT, 
not of the business; this will exacerbate problems 
in promoting the approach. In the HE context it 
was also noted that speaking the language of 
‘the business’ was not the same as speaking the 
language of ‘business’ in the more generic sense.

Final participation was in the Architecture Forum, 
which included a brief HE presentation and 
enabled some useful discussion about our views 
on TOGAF and The Open Group generally. As a 
positive outcome it appeared that future Forum 
strategy was going to focus on support for the 
marketing and implementation of TOGAF rather 
than the continuing refinement of the model, and 
also on the development of vertical achitectures, 
which would make future HE participation more 
attractive.

The mission of the Architecture Forum has been 
expressed as to make TOGAF ‘the management 
tool of choice for developing and executing 
business strategy’, although one major difficulty 
with this is that it ignores the plethora of other 
management tools and methods that are 
available. At LJMU, for example, our corporate 
strategic management is based around the EFQM 
Excellence Model and Balanced Scorecard and 
there would be no clear benefit in replacing this 
with the first parts of TOGAF; similarly our project 
implementations are managed through MSP and 
again there would be no clear benefit in changing 
this. TOGAF/EA should be seen as one of a 
number of approaches that would be more or less 
useful and prominent depending on the specific 
organisational context. 

Overall, we felt that it is not entirely clear 
whether Open Group membership is a good 
thing or not, particularly because the costs are 
relatively high by HE standards. Given that you can 
download TOGAF and attend the conferences it is 
perhaps hard to see what benefit is to be gained, 
especially if you don’t want to invest a lot of time 
and resources in contributing to the long-term 
development of the TOGAF model. However, The 
Open Group is changing and given the Architecture 
Forum’s apparent change in focus towards support 
for organisations in promoting and using TOGAF, it 
may be that continuing membership/engagement 
will be advantageous.

9. Outcomes

Engagement with the JISC pilot programme 
and with The Open Group has enabled LJMU to 
investigate the various approaches and tools 
available, and to access a wealth of information 
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about EA. From a relatively immature starting 
point, but with governance and initial work in 
place, we have progressed to a position where we 
are clear on where and how we wish to take our EA 
initiative in the future. The next major challenge 
and area of significant EA work for LJMU will be 
the redesign of our Architecture to accommodate 
the move from the Oracle Student System to 
Oracle Campus Solutions, which will affect all 
levels of the model and will be critical in delivering 
the services we require.

9.1 Conclusions 

It became clear by about halfway through the 
pilot that the LJMU approach to EA is essentially 
evolutionary and facilitative, ie it will develop as 
business problems/developments arise that EA 
can help with, and is intended to support business 
change initiatives rather than become a control 
mechanism for architectural compliance. Whilst 
we may eventually end up with a comprehensive 
EA, it is the process of thinking about/working 
through architectures that is important, rather 
than having a fully completed model representing 
the whole enterprise. Our conclusions fall into four 
broad categories, described below.

9.1.1 Communication

EA has to be promoted or ‘sold’ to the business 
side of the organisation by selling the benefits and 
linking them to corporate strategic objectives. 
During this process it is important to speak the 
language of the business rather than the IT-
focused and specialist language of TOGAF and The 
Open Group.

Putting a governance structure in place is the easy 
part – what matters is what you do with it. We have 
significant continuing work to do in communicating 
about governance, eg we have agreed a set of 
information management principles that should 
be the guiding light for information management 
across LJMU, but this won’t achieve much if we 
don’t tell anyone about it.

After some initial hesitation, the use of BiZZdesign 
Architect/ArchiMate models are proving useful in 
discussions with stakeholders, including senior 
management. The key aspect is an understanding 
of how to develop different stakeholder viewpoints 
from the model repository. Once this has been 
grasped then presentation to stakeholders 
becomes more effective.

9.1.2 Governance and strategy

At LJMU, the well-embedded SDPP and the more 
recently introduced governance structure were 
key to positioning us for EA development. The 
former provides the coordinated IS development/
change management environment where EA can 
be introduced as a supporting approach, and the 
latter gives EA a home and gets it onto senior 
management’s agenda.

However, there is a tension between short-term 
‘wins’ and EA development: projects should be 
allowed to go ahead outside the EA process (the 
long-term view) in order to realise immediate 
benefits. There is a parallel here with the tension 
between tactics and strategy, and this again 
supports the need for an effective governance 
structure.

Another key aspect is language. When talking 
about EA it may be counter-productive to split IT 

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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from Business by constantly referring to the need 
to align the two. Whilst this may be the unfortunate 
status quo (there are parallels with the lingering 
HE split between ‘Administrative’ and ‘Academic’ 
computing), in terms of doing EA it may be more 
helpful to talk about the descriptive role of EA and 
the need to align a range of the organisation’s 
functional aspects.

Finally, reviewing the ADM and how we might apply 
it led to the view that we would probably only use 
a part of it – from Preliminary through to phase 
D (Technology Architecture). This is the point at 
which architecture hands over to implementation, 
and in our governance structure this would 
be where TOGAF hands over to MSP. As MSP 
was fully embedded as the means by which we 
identify, prioritise and manage major IS/Process 
programmes (along with all other programmes 
now) and was part of the new governance structure 
(and these are the areas that the ADM phases E to 
G appear to address), we would not want to invent 
a new structure to identify/prioritise/manage 
‘architecture’-related projects. Good governance 
should ensure that TOGAF and MSP join up. A good 
EA approach means that architecture should be 
taken into account in any major IS project.

9.1.3 Resources/staff

During the project, the JISC programme supported 
a dedicated EA resource. Now that the pilot is 
over, we need to address the issues around the 
lack of a specific EA resource – if the approach is 
to be embedded then it needs to have a ‘home’. 
It would be helpful to better understand the 
minimum staffing level needed to do effective EA 
development, and further engagement with The 
Open Group might well help with this.

Another key learning point for HE, although 
at the strategic management rather than the 
EA level, is to avoid splitting architecture from 
implementation: people who do one should be 
involved in the other. This is similar to the split 
between strategy and implementation/operations 
– it can be very easy to do the first if you don’t have 
to be involved in the second.

9.1.4 e-Framework

The project produced SUMs for the E-Framework 
as required, but definitely in a context where this 
was merely as a JISC requirement and with no 
great benefit to the institution. To be of genuine 
value to the sector, the e-Framework or its 
successor needs to be capable of accepting models 
without the need to produce output in a particular 
format. This is sometimes described as the 
‘flickr’ approach, where the customer can upload 
photographs with minimal additional overhead. 
Without this, the e-Framework will not achieve 
the level of population necessary for it to become 
a really useful resource. Proposals to enable 
population with ArchiMate models are a step in the 
right direction.

9.2 Recommendations

All organisations have an EA, albeit implicit. 
Whether it needs to be surfaced or articulated, in 
part or in whole, is dependent on whether there 
is anything the organisation is trying to achieve 
where an EA approach will help.

An overall conclusion that has emerged during the 
course of the pilot is that the best approach to an 
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EA initiative including TOGAF as the agreed approach 
is as follows:

Implement a governance structure that •	
mandates Architecture development, 
develops Principles and gives Executive 
Board level endorsement
Start assimilating artefacts/learn about •	
TOGAF
Select a tool (eg BiZZdesign Architect)•	
Model the EA across the whole organisation •	
at a high level, to give context/connectivity
Select a ‘burning platform’ to go into •	
detailed EA and demonstrate business 
value (in LJMU’s case, Student Recruitment, 
Development and Support – driven by a high-
profile two-year project to transform student 
administration)

It is clearly the case that TOGAF requires either 
the existence or the creation of corporate strategic 
plans, goals, objectives, and ideally business 
process models. In LJMU’s case these were in 
existence and were input to TOGAF as reference 
artefacts or incorporated in ArchiMate models. 
In the absence of such pre-existing work the 
workload on TOGAF would be much greater, but at 
the same time I would suggest that an organisation 
that did not have at least a major part of this work 
in place has much bigger problems than can be 
solved by EA. 

Case Study 1: Liverpool John Moores University, LJMU Enterprise Architecture Pilot (LEAP)
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Introduction

King’s College London (KCL) was founded in 1829, 
and has grown and developed through mergers 
with several institutions, each with its own 
independent history. These institutions include 
the United Medical and Dental Schools of Guy’s 
and St Thomas’ Hospitals, Chelsea College, Queen 
Elizabeth College, and the Institute of Psychiatry.

Today, KCL is a multi-faculty research-led 
university college based in central London with 
over 19,700 students, of whom more than 6,200 are 
postgraduates. It has nine schools of study, which 
between them offer about 200 undergraduate 
programmes, over 230 taught postgraduate 
programmes, and an extensive range of research 
opportunities. In particular, it is the largest centre 
in Europe for the education of doctors, dentists and 
other healthcare professionals, and is home to five 
Medical Research Council centres.

Case Study 2.
King’s College London
KCL Enterprise Architecture Pilot (KEAP)

1. Background and institutional 
strategic context

In support of the college’s Strategic Plan for 
2006–2016, Information Systems and Services (ISS) 
at King’s is carrying out a five-year programme 
for the development of the college’s Information 
Services (IS) and Information Technology (IT) 
infrastructure, called the ‘Connected Campus’, 
which aims to create a comprehensive framework 
for the support of institution-wide teaching, 
learning, research and administration.

The college’s existing IS/IT infrastructure was 
ageing and fragmented, in part due to the highly 
distributed nature of the institution. These systems 
were difficult to maintain, frustrating for users to 
access, and often duplicated in and across schools 
and departments. Consequently, the capacity 
and capability of this infrastructure risked falling 
behind competitor institutions. Specifically:

Space constraints were increasing and •	
impacting on the development of physical 
library collections. The balance between 
Information Services Centres and Library 
space for collections, student computing 
and student study space was uneven across 
campuses
The college had a number of central business •	
systems (HR, Finance, Library, Students). 
Many schools and Customer Services found 
these systems difficult to access, impacting 
on the ability of senior colleagues and 
Customer Services to obtain management 
information reports and to undertake 
informed strategic planning and decision 
making
A number of high-quality e-learning initiatives •	
were already in place. However, central 
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support and resources to increase e-learning 
provision to support the Strategic Plan 
objectives were limited
The college had no central high-performance •	
computing facilities to support research-
intensive data processing, modelling and 
visualisation. 
The college had no coordinated approach •	
to the development of a suite of electronic 
communications systems
The college web strategy needed to be •	
upgraded to deliver personalised information 
portals and embrace Web 2.0 initiatives

The Connected Campus vision is to deliver an 
innovative e-environment for the college, focusing 
on five key elements: personalisation; community 
building; improved teaching and learning; 
improved research management and computing 
capability; Customer Services redesign and 
strategy. Projects within Connected Campus are 
grouped correspondingly under five programme 
areas: 

End-to-end connectivity •	
Enabling research •	
Enabling teaching •	
e-Community•	
Enabling customer services •	

Each programme area encompasses a number of 
projects (for example student portal; college-wide 
grants database), and there are over 25 potential 
projects across the five programme areas.

The key benefits to the institution are grouped 
under six headings:

Streamlining of business and student support •	
processes
Gaining a competitive advantage•	
Enhancement of teaching and learning•	
Improvement of research opportunities•	
Employee benefits•	
Increased opportunities for raising income•	

In addition, there is significant potential for savings 
in expenditure, which will be largely generated by 
reducing administrative routines, reducing space 
requirements for physical resources (library and 
archives) and reducing procurement costs for 
hardware and software.

2. Enabling research: the big 
picture context for EA

In October 2007 King’s established the Centre for 
e-Research (CeRch), which was created from the 
Executive part of the Arts and Humanities Data 
Service (AHDS1) that had been hosted at KCL 
since 1995. The AHDS was a national service, 
funded jointly by JISC and the Arts and Humanities 
Research Council (AHRC), and was responsible 
for managing, preserving and delivering digital 
research outputs from researchers in the arts 
and humanities across the UK. In particular, this 
included outputs from AHRC-funded projects 
(which were mandated to deposit their digital 

http://www.ahds.ac.uk1 
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outputs with the AHDS), but also material from 
other sources, such as the British Academy. It also 
carried out other activities to support researchers 
in the arts and humanities, for example training 
courses and advice on ICT matters, and carried out 
a number of externally funded (eg by JISC) projects 
relating to repositories, preservation and data 
management.

The central funding for this service was terminated 
on 1 April 2008. However, King’s set up the CeRch, 
which incorporates the former AHDS Executive 
staff, thus keeping the expertise together in one 
place. 

The Centre was set up to face in two directions: 
on the one hand it was responsible for producing 
a research infrastructure for King’s (the Virtual 
Research Environment, or VRE) as part of the 
wider Connected Campus programme. This 
exploited the Centre’s areas of expertise in 
repositories and data management, and built on 
prior plans for enhancing AHDS’s infrastructure, 
which were not ultimately implemented due to 
the closure of the service. On the other hand, 
the Centre aims to be a self-funding R&D unit, 
attracting funding from JISC and the research 
councils such as the EPSRC.

The VRE infrastructure project will be a three-
year (2008–2010) project that will support and 
streamline both research practice – that is, what 
researchers actually do when they carry out their 
research – and the necessary research-support 
processes such as obtaining funding, managing 
grants, and planning research projects. It aims to 
be an extensible infrastructure into which services, 
tools and resources can be plugged, operating 
within a managed framework. 

The key objectives are:

To provide an infrastructure that supports 1. 
research administration, management and 
planning
To provide an infrastructure that supports 2. 
research collaboration and communication
To provide an infrastructure that supports 3. 
scholarly publishing of digital research 
outputs, including publications, grey literature, 
presentations, theses and research data
To provide an infrastructure that supports 4. 
the creation, use, analysis and access to both 
the research data and publications that form 
the source materials for research and the 
outputs of research
To provide an infrastructure that ensures 5. 
effective curation and preservation of the 
college’s digital assets, including the outputs 
of research, and those digital assets for which 
college is the custodian

More specifically, these objectives will be achieved 
by the following components:

1. Research, Administration and Planning
This component will include access to costing 
tools, proposal submission interfaces (eg 
JeS), HR and finance data, information 
and statistics on proposals and grants, 
publications, advice on ethical and legal 
issues, and other tools and resources as 
identified during detailed requirements 
gathering. A key element will be a shared 
framework for research grants data that 
ensures access to standardised, consistent 
and quality information.

2. Collaboration and Communication
This component will include the access grid 
and other collaboration tools for use by 

Case Study 2: King’s College London, KCL Enterprise Architecture Pilot (KEAP)
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research groups to communicate and share 
ideas, documents and data.

3. Scholarly Publishing
This component will include a repository-
based infrastructure to manage and provide 
access to publications, grey literature, 
presentations and e-theses. In the longer 
term this will interoperate with the data 
management infrastructure, to create an 
integrated publishing environment that links 
publications with the underlying data. 

4. Data Management and Analysis 
This component will extend the repository 
infrastructure to manage research data and 
to provide public or restricted access to data 
as appropriate. The environment will support 
data creation, analysis, archiving and access, 
and will be integrated with external resources 
and tools.

5. Digital Preservation
This component will develop policies to 
support long-term preservation and access to 
digital assets and research data, as well as an 
infrastructure in which those policies can be 
implemented.

3. Obtaining and managing 
research grants: the KCL 
Enterprise Architecture Pilot 
(KEAP) project 

The aim of the JISC-funded KCL Enterprise 
Architecture Pilot (KEAP) project was to evaluate 
the utility of EA/TOGAF approaches within the 
scope of the VRE project and the research domain. 
It was not a criterion of the success of KEAP that 
we determine whether or not EA/TOGAF to be 
useful or appropriate in its totality, or indeed at all. 

Due to the timescale of the pilot project it was 
not possible to address the whole of the research 
domain. Consequently, to ensure that we could 
attempt a meaningful evaluation, the project 
focused on a subset of the processes within the 
domain, namely those related to obtaining and 
managing research grants. In addition, although 
we may make recommendations about take-up 
of EA/TOGAF more widely within the college, the 
decision to act on those recommendations is 
wholly outside our control. 

Beginning in January 2008 the timeline for the 
project is shown in Table 1.

Work packages Month

1 2 3 4 5 6 7 8 9 10 11 12

1. Project Management X X X X X X X X X X X X

2. External Liaison X X X X X X X X X X X

3. Requirements X X X X X X

4. EA/TOGAF application X X X X X X

5. Evaluation X X X X X X X X X

Table 1
KEAP work packages and project timeline (Jan–Dec 2008)
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4. Approach to EA

The Connected Campus programme may 
significantly change not only the organisation of 
the college’s ICT infrastructure and services, but 
also how its business processes are implemented 
and how staff and students interact with them. 
In view of the highly diverse, devolved and 
fragmented structure of the college and its 
ICT systems, which includes not only academic 
departments and research groups but also a 
number of NHS Trusts, CeRch decided that a 
service-based approach to developing the VRE 
infrastructure was necessary. 

In our opinion, in order to deliver these kinds 
of services a structured architectural approach 
such as EA was highly recommended in order to 
ensure the future effectiveness and efficiency of 
the college’s business. We could see that an EA 
approach would help us to describe the current 
architecture, develop the future architectural 
‘vision’ and implement the steps that form the 
transition between the current state and the future 
vision. That said, the decision to use EA was almost 
accidental, and was driven directly by the JISC call 
for the pilot programme. 

Prior to the JISC call, neither KCL as a whole, nor 
CeRch in particular, had carried out a process 
of investigating and assessing EA frameworks. 
Indeed, the very term was unfamiliar to us as a 
team, although as it turned out we were already 
doing many of the things that EA frameworks 
such as TOGAF propose. Once we had started the 
project, staff did look briefly into other related 
frameworks such as Zachman and the Federal 
Enterprise Architecture framework sponsored 
by the US government, for the purposes of 
comparison and context. However, the decision 
to look at EA approaches explicitly, and the 

selection of TOGAF in particular, was made 
essentially because of the funding call from JISC’s 
EA programme, and the fact that TOGAF was 
mandated for this. 

This decision to investigate EA was made at the 
level of the Centre rather than at an institutional 
level, and the subsequent funding application to 
JISC was submitted by CeRch. Consequently, the 
project has been looking at the application of EA 
to the research domain only, rather than across 
the institution as a whole. At the time we believed 
that the research domain was large enough to 
be treated as an ‘enterprise’ in its own right and 
so there were benefits to looking at the research 
infrastructure from an EA perspective. However, 
we have since concluded that it would have been 
more appropriate to apply EA at the institutional 
level, and this is addressed later on in this case 
study.

5. Governance

The projects within the Connected Campus  
programme are being developed in accordance 
with PRINCE2, a process-based project 
management methodology that is a de facto 
standard within the UK government and other 
public sector institutions.

The Connected Campus programme as a whole 
comprises a large number of projects that require 
significant co-ordination and/or integration. 
Consequently, the programme-level management 
uses the MSP framework, which is closely linked to 
PRINCE2 but which operates at a broader level.

Case Study 2: King’s College London, KCL Enterprise Architecture Pilot (KEAP)
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5.1 Governance structure

A Connected Campus Executive Steering Group, 
chaired by a Vice-Principal, monitors progress of 
the programme against objectives and timelines. 
This Steering Group is supported by the Connected 
Campus Project Office, which lies within the 
management framework of ISS at KCL, and which 
is tasked with coordinating the various projects 
making up the programme. 

Within this framework, the VRE project is 
sponsored by a member of the Executive Team 
in ISS, and reports monthly to the Project Office 
on progress and issues encountered. The VRE 
project is managed to PRINCE2 guidelines with a 
Project Board chaired by the VP for Research and 
Innovation. It also reports to a Connected Campus 
Task Force set up to coordinate projects across 
the programme. Requirements on the functionality 
to be provided by the VRE, and the principles for 
its development, are validated against a number 
of independent stakeholder groups, including 
the Customer Services division within ISS, the 
college’s research and business office, and the 
RAE (now REF) Committee which comprises 
academic and academic-related staff from across 
the college.

In parallel to this, the Director of CeRch is part of 
the ISS Leadership Team, which has responsibility 
for strategic-level decision making, developing and 
leading strategic projects, collaborative working 
across teams within ISS, and discussing and 
deciding on future developments. The Leadership 
Team meets on a monthly basis and the Connected 
Campus programme, including the VRE, is a 
regular item for reporting and discussion.

5.2 KEAP governance
 
From the point of view of these broader structures, 
the KEAP project was wholly subsumed within the 
VRE project, and was visible to these structures 
only to the extent that KEAP project activities were 
reported in the monthly reports generated by the 
VRE project. The decision to adopt an EA approach 
(at least temporarily, for evaluation purposes) was 
taken solely within the Centre and there was thus 
no need to make a case to senior management 
(outside the Centre) that EA was the right way to 
go or should be investigated. Indeed, interest in 
EA has been muted among senior management 
(although a number of more junior, technical staff 
have expressed an interest), and so governance 
within KEAP, and the management of EA on a 
day-to-day basis, has been under the control of the 
CeRch team.

6. Project initiation 

Before we applied for JISC programme funding 
there was no knowledge of EA/TOGAF among 
what was to become the project team. Indeed, 
our first encounter with even the term ‘Enterprise 
Architecture’ was in the JISC call that led to the 
evaluation project. We decided to apply for funding 
after familiarising ourselves with the concepts of 
EA (through desk research) and deciding that it 
had potential for our work. There was, however, no 
driver for EA at the institutional level – the decision 
to adopt was made entirely within CeRch.

Initial project planning was carried out more or 
less in ignorance of TOGAF as the training course 
was not due to take place until four months into 
the project. The project team did investigate 
the TOGAF documentation early on, before the 
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training occurred, but it was difficult to make much 
headway with the details without any concrete 
examples or case studies. As a result, we decided 
to plan the project and start work as best we 
could, based on our background knowledge of 
architectural and development work rather than on 
TOGAF per se, with the intention of adjusting the 
plan accordingly once training had taken place. 

In effect, we decided that the best approach was 
not to worry about ‘following TOGAF’, but to align 
what we were doing anyway with the ADM and 
regard TOGAF as a framework, a set of boxes into 
which various activities and artefacts could be 
put. If what we were doing anyway seemed to map 
nicely into these boxes, this would suggest that 
we are doing the right thing. Other boxes we may 
judge to be unnecessary to us, and we therefore 
left them empty. In other cases we noticed useful 
things in the framework that we could learn from, 
and applied them. In this way TOGAF functions 
partly as a (complex) checklist – an aid to help us 
see what is missing.2

In the end, we found that we actually structured 
our work around the first few phases (mainly the 
Architecture Vision, Business Architecture and 
Information Systems Architecture phases) of the 
ADM, and the outputs delivered by each. Given the 
fact that the VRE project is in its early stages, and 
due to the timeline of the pilot project, only the 
preliminary phase (framework and principles) and 
phases A, B, and C were covered during KEAP. For 
each phase, we addressed the following issues:

What are the relevant inputs to the phase, •	
and what outputs will the phase produce 
(the inputs and outputs listed in the training 
course formed a very extensive list)?
What viewpoints will be used? •	

Requirements management

Requirement gathering has been ongoing 
since the start of the project, at different 
levels and with different stakeholders, and will 
continue throughout the VRE project. Initially 
requirements were gathered at a high level, to 
inform the Architecture Vision stage; this involved 
stakeholders with a broader view, for example 
within the Professional Services division of ISS, 
and the RAE Committee, which comprises a broad 
range of research-active academics and academic 
support staff (such as research information 
officers and library staff) from across the college. 
After this, more specific interviews were carried 
out with stakeholders possessing a more detailed 
view of particular areas or processes within the 
research domain, in order to inform the Business 
Architecture ADM phase. 

7. Tools and techniques

Prior to the VRE project, the Centre for e-Research 
(and its predecessor the AHDS) was using 
relatively simple design tools. These included: 

Microsoft Office tools, especially Visio for •	
drawing

Thanks to Bill Olivier (JISC Development Director) for these discussions.2 
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Intalio, for modelling business processes •	
using the BPMN notation3 
UML tools for creating use case and other •	
UML diagrams 

These tools are both easy to use and simple to 
learn, and the team had been using them for quite 
some time (in most cases, for several years), 
so overheads were small. However, such tools 
cannot be used to create an integrated model: it 
is not possible to link up different components 
and domains because the tools have no way of 
representing or understanding these relationships, 
no embedded semantics – a Visio diagram is just 
a diagram, even if it uses a standardised notation. 
As a consequence, it is not easy to maintain 
consistency, nor to determine the consequences 
of changing part of a model, as change is not 
propagated through the model. 

Consequently, as part of the pilot project, we 
started to investigate more complex, integrated 
tools, including Enterprise Architect, BiZZdesign 
Architect and others. Our criteria for evaluating the 
tools were:

1. From prior experience we know that a tool 
that incorporates too much functionality 
may actually hinder architectural work, 
incurring a steep and long learning curve and 
engendering confusion in the people trying 
to use it. Often it is necessary for a project to 
define internal standards to constrain the use 
of the tool

2. On the other hand, a tool that constrains the 
architecture to a particular direction is also 
not desirable: we want the tool to help us 
create an appropriate architecture, not to 
drive the architecture

3. For sustainability, it is very important to use 
open (non-proprietary) standards and formats 
(eg XML), to avoid vendor lock-in and mitigate 
against tool obsolescence

4. One aim in using an integrated tool is to 
model an EA as a whole, single model, where 
relationships are included as part of the 
model, making it easier to ensure consistency

5. As it is likely that in the future there will 
be several architects working together on 
the architecture, it is essential that the 
information be stored in some form of 
repository that supports multi-user access 
and version control

6. It must be possible to generate views of 
a model in a form that can be included in 
reports (in common formats such as Word or 
HTML)

Unfortunately, it was not possible to carry out 
a meaningful evaluation of the tools in the time 
available, much less to select a tool on the basis 
of this evaluation while also trying to create an 
architecture. The learning curves for these tools 
were high, and the significant time and effort 

This tool allows BPMN processes to be implemented using BPEL, although we have not used these code auto-generation functions. 3 

A drawback of the tool for us, however, was that facilities for producing documentation did not meet our requirements, and we found it 
difficult to export the models to Microsoft Office tools.
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required to learn how to use them reduces the 
amount of time that can be spent doing ‘real’ work. 
In addition, whilst it is certainly true that at some 
point in a project such as ours one has to adopt 
more sophisticated tools, we did not reach that 
stage until late during the evaluation period (late 
November 2008). 

As a group, the pilot programme favoured the 
BiZZdesign Architect tool, although initially the 
project team had some reservations about it. 
In particular, despite an ostensible objectivity, 
the presentation to the JISC pilot programme 
workshops was somewhat sales-orientated; 
the ‘requirements of an EA tool’ seemed to map 
too easily onto the functionality of BiZZdesign 
Architect, which moreover didn’t seem to have 
drawbacks, only strengths. In addition, while 
the ‘how to choose a tool’ process described in 
BiZZdesign’s presentation made very good sense, 
it would have taken months to follow the process 
in sufficient detail, and so it was scarcely practical 
for the projects in the JISC programme.

However, the LEAP project at Liverpool John 
Moores University had already bought BiZZdesign 
Architect and reported positive experiences of it 
and the tool had also come out on top in a review 
of EA tools carried out by SURF, and had been 
widely adopted in HE in the Netherlands. Once 
the decision to buy in Architect had been taken 
collectively by the projects in the programme, 
JISC organised a training course which was given 
by the BiZZdesign team and which also generated 
positive responses. 

A particular advantage of BiZZdesign Architect, in 
relation to the assessment criteria listed above, is 
the fact that it uses a standard (non-proprietary) 
language and conceptual framework (namely 
ArchiMate), and that there is an open XML-based 

exchange format for models. That said, it is not 
yet clear what other tools are currently available 
that support ArchiMate. The ArchiMate standard 
aims to provide an architectural modelling 
technique that complements rather than overlaps 
standards such as UML and BPMN, so prior use 
of UML/BPMN does not have to be reworked, 
and these notations can be used in parallel with 
ArchiMate. Indeed BiZZdesign Architect allows 
links to external UML/BPMN models, although, 
unless BiZZdesign tools are also used for these 
models, these ‘links’ are just a matter of a textual 
reference, which raises again the issue (mentioned 
above) of non-integrated models and the potential 
for inconsistency.

Ultimately, we decided on the following approach 
to tool use: once we had reached the stage where a 
more sophisticated tool was required, we selected 
a key area within the domain and modelled it 
using BiZZdesign Architect, initially at a high 
level and from an ‘as is’ point of view. We carried 
out this plan once we had finished the business 
process modelling and the e-Framework’s SUM 
development (at the end of November); specifically, 
we modelled the business areas around research 
grant management using ArchiMate.

8. Evaluating TOGAF

Our initial assumptions about TOGAF were that 
it would be a sort of ‘methodology’ that we could 
follow to produce our EA, however this turned 
out not to be the case. In fact, on first examining 
TOGAF (before the training) our impression was 
that on the one hand, it is very large and quite 
daunting, but on the other hand it is very non-
prescriptive and flexible, and much of it is optional. 
It was difficult to see how best to select from or 
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adapt TOGAF in a way that best suited our project, 
and it didn’t say what an architecture might look 
like, or specify any practicalities like what tools to 
use. Furthermore, given that TOGAF is so generic 
it was not clear to us what we should have been 
doing, by applying TOGAF, that was different to 
what we would have been doing anyway (other 
than using a particular vocabulary). On the 
other hand, it is occasionally quite specific and 
detailed – for instance the reference models in 
the Enterprise Continuum – but not always, we 
felt, in a particularly useful way. These problems 
were probably exacerbated by the fact we were 
without TOGAF training until four months into the 
project and that our understanding of EA therefore 
developed more slowly. Consequently, the project 
overall was slower at getting up to speed. 

8.1 TOGAF training

KCL’s TOGAF training was slightly different to the 
other projects in the pilot programme. One team 
member attended one of the public courses, the 
other attended the course that was organised 
specifically for the JISC EA programme. However, 
whereas we would have expected the course put 
on for JISC to have been tailored towards an HE 
audience, our impression from talking to the 
participant on the public course is that they were 
not significantly different. In short, the course 
involved a fairly regimented journey through the 
documentation, but without realistic examples. 
We felt it was very business-focused and it was 
sometimes hard to see the relevance of it to our 
situation. The ongoing exercise seemed to revolve 
around a sales- or business-person’s presentation 
to clients, rather than an architectural exercise, 
and whilst this was relevant to the attendees 
on the public course (who were mostly EA 
consultants) we were left feeling that whilst we 

had found out what TOGAF is, we still had little 
idea of how to apply it in concrete circumstances.

8.2 The Open Group

Participation in the JISC pilot programme included 
a year’s membership of The Open Group, at a 
cost of more than £9,500. It is not clear what 
membership of The Open Group provides to the 
college that is worth the cost. The TOGAF material 
can be downloaded anyway, and is provided as part 
of the training course. If it weren’t for the fact that 
JISC are funding the membership for this year, 
it would not have been possible to convince KCL 
(nor indeed ourselves) that the college should 
join, and it is doubtful that they will authorise the 
expenditure next year (nor will we ask them to 
do so). Although the cost is low for commercial 
companies, to a university it is not insignificant. 

One area in which we were hoping that Open Group 
membership might have helped us was in the 
provision of case studies and worked examples, 
but none were forthcoming. 

Apart from The Open Group representative who 
engaged with the JISC programme, our main 
encounter with them was at their conferences (in 
Glasgow and Munich). As part of the JISC pilot, 
KEAP project staff attended the full conferences, 
with mixed responses. The Glasgow conference 
felt very sales- or business-focused with little 
concrete or practical information (perhaps because 
of concerns around commercial sensitivity), 
although there were some interesting talks. The 
Open Group sessions that addressed TOGAF and 
other issues were closely involved in the minutiae 
of these topics, and so were less useful to us at 
our level of engagement. That said, the session at 
the Munich conference that was organised jointly 
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by JISC and SURF was generally interesting and 
worth attending.

9. Outcomes

Until December 2008, our plans were to work 
through the successive stages of the ADM as the 
VRE project progressed, and in particular to use 
the ArchiMate modelling language to represent 
our architectural models. These models would 
have been made available to the community via 
the Innovation Base, or similar knowledge base, 
in arrangement with JISC. Given conclusion 9.1.1 
below, we also planned to encourage the adoption 
of an EA approach more widely within the college.

However, plans for our subsequent VRE work are 
now on hold, for reasons beyond our control. For 
the moment, the CeRch will carry out no further 
work in this area beyond finishing off the outputs 
that have already been produced. Moreover, there 
currently seems to be little interest elsewhere in 
the college for adopting our EA approach more 
widely.

9.1 Conclusions 

The KEAP project has been investigating and 
evaluating the use of EA in general and TOGAF 
in particular within the research domain at KCL. 
Although the scope of the evaluation was of 
necessity limited, as the evaluation period was 
only 12 months and covered only the early stages 
of a larger programme, we reached a number 
of conclusions about the applicability and utility 
of TOGAF/EA, with regard to both the research 
domain and HE institutions in general:

9.1.1 Scoping the enterprise

At the beginning of the KEAP project and at 
the pre-bid stage we believed the research 
domain would be large enough to be treated as 
an ‘enterprise’ in its own right, and that there 
would be benefits in looking at the research 
infrastructure project from an EA perspective. We 
have since concluded that it would have been more 
appropriate to apply EA at the institutional level.

Although we did gain some benefit from applying 
EA within our domain, it would have been more 
appropriate to apply it at the college level. At a 
business architecture level, although many of the 
processes of actually doing research have little 
interaction with other domains, there is some 
– for example, research outputs may feed into 
learning environments (eg as learning objects). 
Moreover, the more administrative business 
processes required to support research interact 
heavily with other domains, for example in HR 
and business development offices. Also, at a 
technical level, decisions may be made that have 
significant consequences for the research-focused 
systems we are architecting and developing, eg 
choice of portal, collaboration software or identity 
management mechanisms. 

9.1.2 TOGAF and EA

We found TOGAF as it stands to be too generic 
for our purposes. In particular, it doesn’t give 
sufficient specific or practical information about 
how to proceed with EA, nor what an EA might look 
like. Consequently, our main use for it was as a 
broad framework and vocabulary for representing 
our architectural work. This may, in fact, be the 
point of TOGAF, but we would question the need 
for it to be quite as ‘heavyweight’ as it is. In short, 
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we concluded that TOGAF provided (in the ADM) a 
fairly useful way of structuring architectural work 
and classifying components of that work, but that 
there is little value in worrying about whether you 
are ‘applying’ TOGAF correctly.

Notwithstanding these conclusions about TOGAF, 
we consider EA itself to be a fruitful approach, 
if something less heavyweight and generic, and 
more concrete and constructive, could be found. 
The ArchiMate standard may help here, although 
we would need to use it further before drawing 
anything other than a tentative conclusion.

9.1.3 Resources

We would suggest that adopting EA across an HE 
institution requires significant resources – at the 
very least a dedicated ‘expert’ concentrating on 
EA, or a small team of people, depending on size 
of the institution and how loosely it is structured. 
Moreover, that ‘expert’ needs to be able to 
wield significant influence within the institution, 
either in themselves or because there is buy-in 
at a sufficiently high level, so that decisions or 
recommendations are acted upon and not simply 
ignored.

9.1.4 Institution-specific issues

The relatively fragmented and devolved nature 
of both the IT infrastructure and the business 
processes at our institution has made it more 
difficult to apply an EA approach. The institution 
has at various times incorporated or merged with 
other institutions that possessed and maintained 
their own ways of doing things; on the other hand, 
departments or groups within the institution 
may have gone their own way or developed their 

own systems because of a lack of provision of 
appropriate services by the centre. Moreover, we 
suspect that such a situation is common among 
older HE institutions. However, we would argue 
that such a situation makes the need for EA work 
in the institution all the more pressing.

In addition, the possible workflows that can occur 
in research are complex and highly varied. It 
would not be possible even in principle to capture 
in formal workflows all that a researcher may do, 
although one could create a number of templates 
that recur in more or less varied forms. This fact 
does not in itself militate against TOGAF, which as 
mentioned before is sufficiently generic/agile to 
represent most scenarios. However, it does make 
EA more difficult, although not impossible, as the 
business architecture becomes something of a 
moving target.

9.2 Recommendations

As a result of our experiences during the 
project, we would like to make the following 
recommendations to JISC:

1. There is a pressing need for some detailed 
worked examples and use cases. Although 
these were requested, they were not 
forthcoming from TOGAF trainers or The 
Open Group, possibly because such things 
are regarded as ‘commercial secrets’ 
by companies. The case studies from 
this programme will be a start, but more 
detailed and longer-term studies would be 
very helpful: longer-term so that it covers 
the entire ADM cycle, and more detailed 
in that it includes not only the discursive/
analytic document itself, but a full set of 
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project outputs that maps out the various 
stages of the ADM. JISC could take the lead 
in assembling and making available such 
studies in some information repository, 
possibly in liaison with SURF in the 
Netherlands.

2. One possibility would be to allow ArchiMate 
models to be incorporated into the 
e-Framework, or into some other JISC 
knowledge base such as the Innovation Base.4 

3. The 12-month period of the projects in the 
JISC EA programme isn’t a natural period 
for evaluating fully the application of EA 
approaches in projects that are essentially 
longer term. An alternative (and in our 
opinion more fruitful) way in which JISC could 
improve its support for EA in HE would be 
to set up a support project, perhaps along 
the lines of the JISC Repositories Support 
Project. 

4. Although there was a general movement 
towards the BiZZdesign Architect tool, this 
was based partly (though not entirely) on the 
fact that BiZZdesign staff had given input 
to programme workshops. Given that it 
was difficult to carry out a full comparative 
analysis of the available tools, it would 
be advantageous if JISC were to fund an 
objective, comparative analysis of EA tools 
against transparent and well-defined criteria, 
preferably in the context of applying them to a 
real-life problem.

The BPMN models produced by the project can be incorporated into the e-Framework within the Service Usage Model documentation.4 
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Introduction

Cardiff University is a relatively large university 
with a mission to become a world-leading, 
research-focused institution. It comprises 28 
academic schools and in excess of 6,000 staff and 
26,000 students sited across its two campuses in 
Cardiff, Wales. In addition, the university provides 
geographically dispersed services around Cardiff 
and throughout the whole of Wales. For example, 
at present there are some 33 IT and library 
locations serving staff and student needs. 

It is clear that an organisation of this size and 
scale of operation is presented with significant 
challenges from the point of view of introducing 
Enterprise Architecture (EA) as a philosophy 
and practice. This case study reports on the 
experiences of a small-scale pilot project, which 
attempted to place a ‘toe in the water’ of EA being 
applied in Higher Education (HE) operations. 

Case Study 3.
Cardiff University
Lean Enterprise Architecture Pilot (LeanEA)

1. Background and institutional 
strategic context

Cardiff University has undergone a sustained 
period of growth and change in recent years, 
including a merger with University of Wales 
College of Medicine in 2004. A new Vice Chancellor 
was recruited from industry in 2003 to lead the 
transformation of the university in order to meet 
the new challenges expected in the 21st century. 
This vision incorporated lessons from industry 
on continued business process improvement, 
efficiency, quality systems and ‘lean’ thinking.  

The senior management of Cardiff recognised 
that to deliver transformational change, they 
would need to develop a new strategy of 
business excellence that was underpinned by a 
new generation of ICT systems. To that end, in 
tandem with the emerging overall strategy for the 
development of a ‘leaner’ university, Information 
Services (known as INSRV at Cardiff) were asked 
to develop a strategy which majored on three 
significant areas:  

Excellence Today: maintaining excellent day-1. 
to-day operations and services 
Creating New Futures: business 2. 
transformation and change management 
Developing INSRV: consolidating key 3. 
competencies and handling long-term future 
developments  

The ‘Creating New Futures’ strand is key in the 
context of business transformation, and this has 
four strategic sub-strands: Library Strategy, 
Advanced Research Computing, Pathfinding, and 
the Modern IT Working Environment (MWE). In the 
context of the JISC EA pilot programme the most 
important of these is the MWE. 
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2. The MWE and the ‘lean’ 
university: the big picture context 
for EA

 The Modern IT Working Environment (MWE) is a 
long-term, strategic programme to deliver a new 
and comprehensive IT environment for everyone at 
the university. The primary goals of the MWE are 
to assist in the overall effort to reduce waste, free 
up academic researchers’ time, improve day-to-
day processes and reduce manual administration. 
The vision, ultimately, is to hide the complexity of 
the back-office systems through the introduction 
of electronic workflow across the university and 
thereby reduce dependence on hardcopy-based 
office systems. 

One of the key drivers for the MWE is the 
recognition that within the university there is an 
urgent need to address the growing problem of 
‘islands of information’: multiple data silos that 
are a by-product of legacy applications distributed 
across the university’s administration departments 
and academic schools. Such applications have 
been in use for a long time and whilst, on the 
whole, they function perfectly adequately for the 
job in hand, they are incapable of communicating 
with other systems. This has meant that a 
tremendous amount of manual processing has 
been needed in order to transfer data between 
systems. In the past this has been achieved by 
what the Cardiff team call ‘tactical integration’ 
between individual applications. The disadvantage 
of this approach is that over time it has lead to 

a kind of ‘spaghetti architecture’ with disparate 
strands of data exchange across the campus.

Another key driver for the development of the 
MWE has been the rapidly changing expectations 
of the users of information services. As the 
‘digitally native’ and socially networked students 
of the ‘Google generation’ started to come into the 
university system, the Cardiff senior management 
team wanted to be able to fulfil the requirements 
that they felt students would have in terms of the 
way technology and information access should 
operate. 

The MWE vision is to provide a personalised, single 
point of access to online services and resources, 
which supports Cardiff University users in all 
aspects of their learning, teaching, research 
and administration. Version 1.0 of the MWE 
infrastructure has been developed to help the 
university towards achieving these goals:  

Collaborative research of international 1. 
standing 
Learning and teaching excellence 2. 
A modern and distinctive student experience 3. 
Lean administration with high-quality 4. 
management information  

The MWE is intended to be accessed via a 
web browser using standards-based portal 
technologies,1 with the aim of being available 
from anywhere in the world, at any time of the 
day or night. A portal provides a single access 
point to content and services such as email, 
instant messaging, search, news feeds, relevant 

Based around Java J2EE, JSR-168, JSR-286 and WSRP.1 
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applications, links to external content and lean, 
automated business processes.

2.1 The Lean University project

At the same time as the MWE programme, a 
separate strategic initiative looking at key business 
process improvement was started. The Lean 
University project aims to develop and embed 
‘lean’ thinking across the university to improve 
the efficiency and effectiveness of management 
practices, improve value to external and internal 
customers and release resource to achieve 
strategic aims. The benefits of such an approach 
are to reduce internal waste (for example reducing 
dependence on legacy processes that are not 
well integrated) and improve customer value (for 
example by freeing up staff time by streamlining 
inefficient administration processes). The project is 
being led by the Lean Enterprise Research Centre2 
(LERC), based in the Cardiff Business School3  and 
is being delivered under the university’s Project 
Management Framework. Although no formal links 
exist between the JISC LeanEA pilot and LERC’s 
work, the ‘lean’ ethos was an important part of the 
strategic context in which the pilot took place. 

Lean Enterprise Research Centre website: http://www.leanenterprise.org.uk2 

Cardiff Business School website: http://www.cf.ac.uk/carbs3 

3. The External Order Request 
(EOR) and Sickness Absence 
Notification (SAN): the LeanEA 
project

The original aims of the LeanEA project were 
to apply a range of methodologies for process 
improvement, including TOGAF, ‘lean’ thinking, 
and Soft Systems Methodology, and to document 
their impact on defining a service oriented 
approach (soa) and EA at Cardiff University. The 
intention was to review both TOGAF and Soft 
Systems Methodology and compare and contrast 
their potential costs and benefits for the wider 
strategic needs of Cardiff. The two methods would 
be applied to two different business processes 
from the MWE programme, which, at the time of 
submitting the LeanEA proposal, were yet to be 
selected.

It was only after TOGAF training that the project 
team were fully able to understand and appreciate 
that the original project objectives, as stated on 
the submission, were perhaps not conducive to 
exploring and assessing the significance and 
value of TOGAF and EA in the context of the pilot 
project; in fact it is probably true to say that they 
compromised doing so.

This, along with several other factors, meant that 
it was not feasible within the timeframe to fully 
employ the methodologies as originally outlined 
in the proposal. In addition, whilst the original 
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intention was to embed the pilot project in the 
MWE programme and to manage it through the 
MWE governance structure, this proved very 
difficult to achieve. Short timescales, a packed 
Cardiff IT development programme agenda and an 
increasing requirement for agility in meeting MWE 
priorities, all contributed to not being able to set 
up and sustain the project as originally anticipated. 
This fundamentally undermined the approach the 
project had planned to take, but had the positive 
effect of focusing attention directly on TOGAF. By 
only exploring TOGAF there was better cohesion 
and comparison with the other projects in the pilot 
programme.

Work undertaken in the MWE programme by the 
Administrative PSIG (see section 5) identified the 
‘External Order Request’ (EOR) and ‘Sickness 
Absence Notification’ (SAN) business processes as 
candidates for business process modelling. These 
could potentially be used to explore the future 
feasibility of a SOA, and sufficient information 
had already been gathered to enable the project 
to engage in some modelling and explore the 
potential of EA tools. In particular, this meant 
exploring the use and application of the TOGAF 
Architecture Development Method (ADM).

4. Approach to EA

Underpinning the delivery of the MWE was the 
recognition of the potential value of a services-
based approach to delivering an integrated IT 

infrastructure. The university had already achieved 
a degree of success implementing SOA in the area 
of Identity Management.4 However, the reality 
is there are very few obvious areas of university 
business that are both completely discrete and 
where SOA could be undertaken in a ‘sand-boxed’ 
way without affecting other areas of business. 
It was anticipated that EA, as a more abstract 
approach, would attempt to deal with the ‘whole’ 
of the enterprise and thus help to move beyond 
traditional business unit boundaries.

The approach taken by Cardiff towards EA has 
really been one of learning in stages. In 2005, 
for example, there had been a pilot project 
to investigate the Zachman framework. The 
motivation had been to investigate EA as a 
potential means for helping to describe and 
represent existing technical systems and data 
structures and Zachman was seen as a way to 
generate and maintain an architecture. However, 
this was not formally adopted at the time due to 
a lack of resource and appropriate governance 
structures to apply the rigour required for 
formal adoption and upkeep. In short, the value 
proposition of EA was not well understood beyond 
the circle of people proposing it and this was still, 
for the most part, the prevailing mindset prior to 
the JISC programme call. By the time the LeanEA 
project proposal had been submitted, this view had 
matured a little, at least within the IT Directorate 
of INSRV. 

This employed an open source enterprise service bus product, an adapted version of Mule, Drools and Grouper, which has defined a 4 

number of services.
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4.1 EA vision

The vision for EA at Cardiff is one of adopting an 
appropriate method for tying together the various 
initiatives under way in the university without 
creating further overlap, waste or conflicting 
interests. In 2007, with the benefit of having 
reflected on the early EA pilot, we anticipated that 
adopting an EA approach would help to deliver 
the core mission of Information Services by 
successfully providing what the university needs, 
whilst upholding its principles, strategy and values. 

5. Governance

Cardiff University has not formally adopted popular 
project and programme management methods 
such as PRINCE2 or MSP. Instead, it uses a Project 
Management Framework5 which it formalised at 
the time of the merger in 2004. The framework 

http://www.cardiff.ac.uk/plann/project_management/index.html5 

is based on best practices and is very loosely 
analogous to the core components of PRINCE2, but 
aims to avoid the associated overheads. 

‘The Framework is only required to be applied 
in full to major projects and, for this purpose, a 
project is defined as “major” if it involves: a total 
cost in excess of £1M; or a high risk in relation 
to the achievement of the University’s aims/
objectives; or strategically important issues at a 
University-wide level. 

Projects which do not meet any of the above 
criteria may still be deemed “major” if they involve: 
three or more schools/divisions and/or significant 
time constraints/dependencies.’ 

In practice, the framework is largely adopted by 
much smaller projects as an accepted way of 
governing successful outcomes. 
 
Cardiff’s governance structure is perhaps 
reasonably representative of other, similar-
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sized HE organisations, with a highly structured 
hierarchy of committees and working groups as 
shown in Figure CS4.

5.1 MWE governance

In addition to the existing structure of 
committees shown in Figure CS4, a framework 
was put together for the MWE programme, 
consisting of a main steering group, chaired 
by the Vice Chancellor, and three sub-groups 
covering Learning and Teaching, Research, and 
Administration. Each of the sub-groups is chaired 
by a Pro-VC or Director of the university, and 
the senior Steering Group represents senior 
researchers and administrators from across the 
university. These Portal Services Implementation 

Business Change Activities
(Communications, Awareness Raising
Requirements Gathering, Analysis
Evaluation, Reporting, End User Training)

MWE Programme Office
(Programme Management, 
Programme Reviews, Project Reviews, 
Financial Management)

Portal Services Implementation Groups (PSIGs) - Business and User Requirements

Delivery Teams

PSIG - Research
PSIG - Learning &
Teaching & Student 
Experience

MWE Steering Group
Chaired by Vice Chancellor

PSIG - Administration

Independent 
Reviewer

Technology Realisation, User Support &
Product Release Management
(Architecture Design, Procurement, 
Technical Projects, Tecchnical Knowledge
Product Release Management)

Groups (PSIGs) were invited to discuss a range of 
requirements brought forward from the university 
population and provide prioritisation on delivering 
solutions.

The MWE programme structure and processes 
were designed to be led from the top so that they 
had the authority needed to orchestrate business 
change. This was done in addition to and in parallel 
with established university governance bodies 
and existing channels of communication. Key 
personnel reside on both the MWE Steering Group 
and top-level university committees.

The MWE governance model (Figure CS5) 
illustrates the extent of university buy-in to the 
MWE programme. Whilst multiple points of linkage 
exist between the MWE and university governance 

Figure CS5
The MWE programme governance structure 
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there is effectively a single point of authority and 
control, and that is through the MWE’s Steering 
Committee and the Vice Chancellor.

5.2 LeanEA governance

The original intention was for the LeanEA project 
to sit within the governance structure of the MWE 
programme. At the time this was seen as a positive 
move because it was utilising the norms of the 
university’s project management methodology 
but it was also, because of the impetus behind 
the MWE, seen as a way of supplementing the 
project management framework. In this way, EA 
had the potential to be the ‘missing link’ that could 
encourage experimentation with new governance 
structures without undermining the pre-existing 
methodology. However, by the time the LeanEA 
project had gained momentum, the agenda 
for the MWE programme had become sizeable 
and critical, and was focusing predominantly 
on deadlines for implementation and roll-out 
of the MWE version 1.0. In hindsight, this had a 
detrimental effect on the EA pilot by, through 
necessity, concentrating on operational tasks, 
leaving little room for interaction or development 
of the EA pilot.

6. Project initiation

The stated primary aim of the JISC pilot 
programme was for the projects to ‘… investigate 
an enterprise architecture approach to service 
oriented development at institutional level through 
the application and evaluation of The Open Group 
Architecture Framework (TOGAF)’. The LeanEA 
project objectives and initial motivation for seeking 
involvement arose from valid local aspirations 

at the time of submission to reveal the potential 
value of employing EA-associated practices and 
methodologies. However, on reflection this was 
probably done with an IT-led expectation of what 
EA entails and therefore with a particularly narrow 
perspective informing the project design.  The 
project originally set out to:

Identify a set of existing core university •	
business processes requiring improvement
Apply Soft Systems Thinking, TOGAF and •	
LEAN methodologies to developing/improving 
a selected existing process
Document the Business » Information » •	
Application » Technology decision process
Implement the process using appropriate •	
methods and tools
Collect metrics and model an existing •	
process
Design process improvements and include •	
metrics for measuring performance

However, after the TOGAF training, and with a 
more informed perspective on EA, a reassessment 
of the original objectives of the LeanEA project 
revealed that not only were they overly ambitious, 
but, more problematically, they were not suited to 
ascertaining the relevance and applicability of EA 
and TOGAF from an institutional perspective. The 
objectives biased the project to focus primarily on 
the first four phases of the TOGAF ADM, namely: 
(a) Architecture Vision; (b) Business Architecture; 
(c) Information Systems Architecture, and (d) 
Technology Architecture.

In order to ensure meaningful results for the 
project, we chose cross-business processes that 
were fairly low-level and self-contained so that the 
project would be viewed as being non-contentious. 
Essentially, the strategy was to learn about the 
processes and methodology with the anticipation 
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that it would solve a business need, as opposed 
to solving a business need first and learning from 
that. Critically, we did not want to (nor did we have 
a mandate to) get in the way of ‘progress’ where 
the existing programmes were concerned, and so 
took the approach of being in a ‘backwater’ as the 
university’s main strategic programmes continued 
apace.

7. Tools and techniques

Before the start of the LeanEA project, a whole 
host of tools and applications were being used 
to represent fragments of Cardiff University’s 
technical architecture. For example, recent work 
in documenting an architectural approach in the 
IT infrastructure provided outputs which remained 
distinct from information, application and business 
architecture. Equally, the approach taken by 
contributing teams is often wholly different. 
Diagrams and documentation are pulled together 
in team wikis, shared drives and drawing packages 
ranging from MS Office and Visio, through 
OmniGraffle and IHMC’s Concept Map software.  

Obviously whilst there is value inherent in each of 
the teams’ outputs, the sum of the parts is entirely 
missing, ie the ‘enterprise’ view of the business. 
Addressing this deficiency requires both business 
change and the application of new tools. In the first 
instance, a structured and well-defined approach 
to capturing information is required. The process 
needs to be consistent and repeatable, as well as 
accessible for future use.

7.1 Choice of framework and modelling

In terms of the JISC pilot programme, about 
halfway through the pilot a decision was taken to 
pilot BiZZdesign’s Architect tool. This was largely 
driven by Liverpool John Moores University’s 
decision to invest in the tool based on the research 
they had done and given that it met with their 
selection criteria. The framework underpinning the 
tool is slightly less unwieldy than most other tools 
reviewed as it is entirely based upon the ArchiMate 
metamodel. 

ArchiMate is now a forum in its own right within 
The Open Group. As a modelling language the 
concepts are far more accessible to non-experts 
and as such it perhaps lends itself to being more 
readily adoptable in UK HE than modelling through 
languages such as UML, which tend to more 
successfully represent a developer’s view of the 
world. 

However, during the course of the pilot project, 
we became aware of IBM’s acquisition of the 
Swedish-based company Telelogic. At the time, 
Telelogic were widely recognised as market 
leaders in the provision of enterprise-level design 
and management tools. Given our strategic 
relationship with IBM we have started to look 
at the software alongside existing tools from 
the Rational family of software, used by our 
development teams.

It is important to note that within the period of 
the LeanEA project there was not really sufficient 
time to perform a thorough review and analysis of 
modelling tools. Even after the end of the project, 
staff members responsible for the modelling 
work did not feel able to commit to a specific 
product. This is partly because we believe that the 
choice of framework adopted by the enterprise 
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will have significant impact on the requirements 
of any EA software application. To some degree 
the choice of framework and software are 
co-dependent, and therefore warrant a more 
thorough investigation than the pilot projects 
were able to undertake.

The process of reviewing and evaluating EA tools 
therefore continues, with IBM’s Telelogic System 
Architect and Sparx Systems (which has an 
extension that accommodates TOGAF 8) receiving 
closer scrutiny alongside the pilot programme’s 
choice of BiZZdesign’s Architect tool.

8. Evaluating TOGAF

TOGAF is designed as an all-embracing 
framework. In effect, it subsumes and 
accommodates any number of techniques and 
tools that can be used to help development 
of specific architectures at each phase of the 
ADM. Both ‘lean’ thinking and Soft Systems 
Methodology are applicable to the Business 
Architecture space. The original intention of the 
project was to use these methods to ascertain and 
clarify the relationship between the university’s 
organisational structures, associated business 
activities and their data/information needs and 
usage. 

TOGAF provides a conceptual framework and 
methodology to help organisations assess 
and describe how they are, or aren’t, working 
effectively. It is intentionally flexible so as to 
accommodate a wide range of techniques and 
tools. This allows an organisation to evolve from 
established practices and modify or adopt new 
ways of working gradually. The effort spent 
working to understand and apply TOGAF has 

helped us identify and clarify some fundamental 
organisational issues and challenges. On further 
reflection, the TOGAF training course left little 
doubt in the minds of project members that, 
in principle, the adoption of EA (and TOGAF 
specifically) was well worth investing in and will 
add value to the organisation if the information 
generated is used appropriately to inform business 
decisions.

8.1 TOGAF training

The pilot project cohort underwent TOGAF training 
in April 2008, some three months into the project. 
Although we understood that the course had been 
tailored to HE, most of the material seemed to 
have been designed for the commercial/business 
sector and this meant that many of us struggled 
to grasp the relevance of TOGAF to our particular 
context. In particular, the groups noted the lack 
of available case study materials for HE and even 
when we looked more broadly at the case studies 
that are available for other vertical sectors, we 
found little that could be adapted by potential 
EA/TOGAF adopters in HE. In summary, we had 
discussed and described EA at length, but had yet 
to really grasp what it looked like when you had it.

With hindsight, the content and format of the 
workshop may have benefited from input from JISC 
in order to tailor it, or to have at least provided 
a more detailed brief about the nature of UK HE 
organisations and the role and expectations of 
JISC. A fuller appreciation and understanding of 
HE would also have helped in terms of shaping and 
delivering the workshop. Overall, we felt that four 
long, packed days was too much and that it would 
have been better to run a shorter lightweight 
introduction (two days), then a period of time spent 
exploring TOGAF’s relevance and application 
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locally at each institution, followed by a debrief 
and a more focused in-depth session on TOGAF. 
This would have put us in a better position to seek 
clarification and discuss our own experience and 
problems and would also have had a positive effect 
on group cohesion.

8.2 The Open Group

The projects were provided with membership to 
The Open Group via a one-year silver membership 
of the Architecture Forum. A number of benefits 
are listed for this level of subscription, but on a 
practical implementation level, the membership 
did not really provide any direct benefit to the 
LeanEA project. Nearly all the benefits derived 
were indirect, for example the conferences 
provided excellent networking where some 
practical advice for the HE context could be 
found, but the balance of sessions were obviously 
much more commercial in nature. Much of the 
supporting material for TOGAF is available free of 
charge to non-members. 

At a wider level, there may be benefits to 
membership that we, as a relatively short project, 
were just not able to explore. For example, one 
of the factors that may become valuable in the 
future is The Open Group’s role as intermediaries 
with technology vendors. Also, there may be 
inherent value for JISC in providing a forum for 
HE collaboration as well as the development and 
sharing of specially tailored EA principles and 

common EA artefact templates, and more practical 
considerations such as an EA ‘sales’ pack for HE 
with specially adapted vocabulary.

8.3 Alternative groups and associations

Alongside the ‘official’ routes to support provided 
in the pilots, we took the opportunity to look more 
widely for communities with similar concerns. 
There is a dizzying array of professional and 
group networks related to EA. A recent count on 
professional networking site LinkedIn6 shows 
up in excess of 100 groups with some interest 
in the area. Very few cover the HE sector, with 
the notable exception of our colleagues in SURF7 
(Netherlands) and ITANA8 (Educause/USA).

The Munich Open Group Conference in October 
2008 presented an opportunity to meet up 
with SURF colleagues in a structured day of 
presentations and workshops. It was clear from 
the work presented that our Dutch counterparts 
are ahead in the adoption and use of EA to drive 
strategic development, and there was significant 
use of the ArchiMate framework for doing so.  

The ITANA cohort, chaired by Jim Phelps of UW 
Madison, hold a fortnightly teleconference which 
representatives from Cardiff have joined on 
occasion to disseminate information on the pilot 
programme – ArchiMate in particular – and to 
cover a wider agenda of EA-related topics.

LinkedIn: http://www.linkedin.com6 

The Surf Foundation website: http://www.surf.nl7 

IT Architects in Academia: http://www.itana.org8 
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9. Outcomes

As a direct outcome of the LeanEA project the next 
phase of the MWE programme will capitalize on 
some of the practical experience of undertaking 
the TOGAF ADM so that migration from MWE 1.x to 
MWE 2.0 will benefit directly from an architected 
approach. 

Having said this, the reality of the year-long 
LeanEA project was that it was proposed, 
promoted, and carried out by a small group of 
people from the Directorate responsible for IT, 
not those in the organisation who really make 
decisions about the business. None of those 
leading on the project were established members 
of any of the university’s key decision-making 
committees, and therefore the work of the project 
was never recognised or considered in the context 
of existing university business. In the longer term 
we recognise that the solution is to concentrate on 
educating business and IT stakeholders about EA, 
what investments are required (particularly where 
project management and internal communication 
is concerned), and what benefits can really be 
achieved if best practice is followed.

Whilst the opportunity to participate in this project 
was welcomed and has been an immensely 
educational experience, it has not been without 
considerable challenges. Those who have 
participated in the project have acquired a strong 
belief and commitment to realising an EA, and with 
recent changes within the IT Directorate, the ability 
to do so may be much more achievable.

The key challenge, therefore, in any organisation, 
is to enable EA to be understood and owned at 
the highest level. Otherwise, the ‘architecting’ 
activities will happen either on the periphery of the 
organisation, or too low down in the hierarchy, and 

will continue to be viewed as a technology rather 
than a business initiative. 

9.1 Conclusions 

It has been a steep, challenging, but ultimately 
rewarding learning curve within the time and 
budget constraints of the project. Whilst only 
intended as a ‘toe in the water’ by JISC, it has 
proven to be extremely difficult to undertake 
this sort of approach within 12 months. For an 
institution like Cardiff, it would take a longer-term 
vision and understanding of the nature of EA to 
get informed institutional agreement to undertake 
EA but there are some interim conclusions 
and recommendations that should inform an 
institution’s decision to explore it further.

9.1.1 Leadership and governance 

In order for EA to be successful, universities need 
to have good management, understanding and 
coordination of existing initiatives. The federated 
and devolved nature of some universities makes 
the application of EA more difficult as there are 
often distinct governance challenges. It may be 
that the commercial and business sectors are 
more able to establish EA because employees can 
be more directly encouraged to adopt consistent 
and uniform practices. Strong top-down leadership 
that can unite the institution’s key decision-makers 
is one of the prerequisite conditions for embarking 
on an enterprise-level architecture work.
 

9.1.2 EA ‘in vitro’ vs EA ‘in vivo’

There is a world of difference between doing EA ‘in 
vitro’ and EA ‘in vivo’. The project has achieved a 
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degree of success at the micro-level, but lessons 
learned will take time to propagate beyond the 
LeanEA project examples. Cardiff University is not 
alone in external pressures perpetually driving 
‘initiative overload’, with multiple programme 
activity impacting across the institution, coupled 
with increasing numbers of best practice 
approaches, eg SOA, LEAN, Six Sigma, EQFM, 
PRINCE2, MSP, etc. This is likely to have an effect 
on the enthusiasm shown towards adopting a 
further new technique as EA vies for time and 
attention in a packed landscape. In addition, there 
is a significant overhead to adopting and applying 
any methodology, let alone one as comprehensive 
as TOGAF.

9.1.3 Communication 

More than any other aspect of TOGAF, it was the 
TOGAF ADM that spelled out how important it is to 
establish a managed process of communication 
to ensure connectivity between all the various 
EA work activities. Our experience reveals that 
there are many established EA-related practices 
across the university that can be mapped to 
component areas of TOGAF, but that these areas 
are not joined up as effectively as they could/
should be. Of course, it’s essential that the activity 
in the component areas happens, but from an 
enterprise perspective the output from such 
activity diminishes in value if it is not appropriately 
disseminated and used to inform decision making 
and other, related areas of work.

9.1.4 SOA and EA

In our opinion, the attention given to business 
process modelling and determining appropriate 
modelling tools and practices (and associated 

training), focused attention on phases 
A+B+C+D of the ADM. This was compounded 
by the requirement to produce SUMs for the 
e-Framework and, with hindsight, it may have been 
better for us if this had fallen outside the scope of 
the project. We would also question whether it was 
appropriate to combine the SOA and the implicit 
e-Framework agendas with the pilot programme’s 
primary purpose. In many respects, SOA is a side 
issue that distracts from assessing EA within the 
university and contributes to initiative overload.

9.1.5 Expertise, roles and responsibilities 

Another internal challenge is to determine the kind 
of knowledge and expertise needed and associated 
resource requirement for this type of approach. 
Does an organisation such as a university invest 
internally and build up required knowledge and 
skills from within the organisation or does it buy 
in expertise as and when needed? Although now 
‘trained’ to a level whereby the project team have a 
good grasp of EA and TOGAF, no one in the project 
team or elsewhere in the organisation would lay 
claim to be practising as an Enterprise Architect.

9.2 Recommendations

1. EA as a discipline has evolved outside the 
boundaries of HE and has its origins in the IT 
sector. The language and concepts employed 
don’t strike immediate accord with academics 
and senior managers in HE. This creates 
significant challenges with raising awareness 
and understanding of the value of EA in an 
HE context. To accommodate and assimilate 
existing linguistic and cultural preferences, 
a more evolutionary approach that seeks to 
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gradually adapt and modify existing practices 
might be more successful. 

2. One of the early goals of JISC’s EA pilot was 
to bring the participating institutions up to 
speed with the theory and practice of EA, 
and specifically TOGAF. With hindsight, it 
would probably have been more beneficial, 
from the perspective of both JISC and the 
participating institutions, to have received this 
education before writing and submitting the 
proposals, and possibly even before devising 
the programme.

3. Whilst it might be easier to choose an area 
of activity that ‘stands alone’, this could be 
self-defeating because it may not touch upon 
a process that is meaningful to the institution 
or map to business objectives. This highlights 
the need for good exemplars and in this 
respect, it could be helpful to draw upon the 
experience of projects undertaken through 
ITANA and SURF.

4. EA is a broad-spectrum discipline and can 
be quite amorphous and therefore difficult 
to sell/talk about. The tactic should be to 
communicate values and benefits: to talk 
about why it’s being done, and not necessarily 
on what is being done, and to address areas 
where there are key business issues and 
needs (the ‘burning platforms’). 
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