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O
ver the last ten years, the 
use of the Internet has 
moved from a small num-
ber of specialists to the 
population at large, in-
cluding all ages and social 
groups. More recently, for 

those with access to computers and broad-
band, the Internet has become almost 
ubiquitous, with people using it at work, 
on the move, and for all sorts of leisure and 
personal activities. 

and Eating It
Cake

Having Your 
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Much of this use of the Internet has 
been made possible by new approaches 
to systems design. These approaches 
involve the development of Web services 
that can be combined in a wide variety of 
ways, in a mix-and-match approach. In 
contrast to the model in which IT com-
panies build large, monolithic systems, 
developers are increasingly creating 
small, clever tools that can be shared and 
joined in ways that produce new, flexible 
applications.

The research and education world 
is currently experiencing the impact of 
many new drivers of change, partly en-
abled and stimulated by the possibilities 
offered by the Internet. The researcher 
or learner who moves between various 
groups and institutions and who works 
in a number of different countries is now 
commonplace. Yet these possibilities are 
often framed in a context in which the 
technical systems within one institution 
cannot easily “talk to each other” and 
share information, let alone communi-
cate across institutions, jurisdictions, or 
national boundaries. 

A new context is needed for higher 
education: a world in which technol-
ogy plays a role in supporting people 
in whatever they want to do; a world in 
which technology is flexible, responsive, 
and easily adaptable to needs; a world in 
which technology no longer determines, 
or constrains, what people can do. The 
new software-design paradigm focuses 
on the use of small components that can 
easily exchange data with each other and 
that can be mixed and matched. This is 
the essential characteristic of a service- 
oriented approach. 

To apply this approach to the higher 
education context, we need to look more 
closely at the issues. Last year, Ithaka 
published a report on a widely researched 
study into the need for, and potential na-
ture of, an “Organization for Open Source 
Software” (OOSS). The authors began by 

examining academic leaders’ concerns 
with current software provision to higher 
education:

�We found a considerable amount of 
evidence attesting that many college 
and university leaders are dissatis-
fied with the cost and performance 
of software, and that this is a matter 
of significant concern to them. The 
areas of dissatisfaction can be grouped 
under three headings: (1) Cost. Many 
institutions have spent millions or 
even hundreds of millions of dollars 
implementing and customizing ad-
ministrative systems, with significant 
costs incurred each time the vendor 
phases out old versions of the soft-
ware. (2) Performance. Many com-
mercial products are not well tailored 
to the needs of higher education, and 
because they are proprietary it is diffi-
cult and expensive to make the desired 
modifications. (3) Control. College and 
university leaders are concerned that 
consolidation in the sector may result 
in commercial software vendors hav-
ing unfair pricing leverage in their ne-
gotiations with the higher education 
(HE) community. The areas of greatest 
dissatisfaction and concern to senior 
leadership were in the categories of 
administrative software, both those 
that are not specific to HE (financials 
/ purchasing / physical assets / space 
management), and those that are spe-
cific to HE (student administration / 
financial aid / admissions / registrar 
/ grants management). They are also 
concerned about course management 
systems, which are seen as core to the 
academic mission.1

The service-oriented approach (soa), based 
on open service interfaces, can also be 
part of a solution to these issues of cost, 
performance, and control. The proposed 
Kuali Student Services System project, for 

example, combines a community-source 
approach to organization and licensing 
with a service-oriented approach to archi-
tecture: the two approaches are comple-
mentary, rather than contradictory.

The Vision 
To understand how the soa can be part of 
a solution, one needs to have some idea 
of the vision that the service-oriented 
approach is intended to realize. In es-
sence, the soa seeks to separate out the 
core functionalities needed by a number 
of different applications into a series 
of modular components, provided as 
loosely coupled services. Authentication 
and authorization are examples that are 
almost ubiquitous and that are already 
beginning to be provided as separate 
services. Additional candidate services 
are people management, resource and 
content management, and workflow 
management—common functions found 
in many different applications. Much of 
the code in current software applications  
is redundant, performing the same basic 
tasks (e.g., file/data management, security, 
business logic, user interface) that are 
performed by equivalent code in other 
applications. Even code that is specific to 
a vertical domain may be shared by other 
applications in the same domain. Thus, 
only a relatively small part of the code 
may be unique to an application. This 
redundant code costs money to create, 
and it costs even more money to maintain. 
By separating out these functions into 
reusable services, the soa can drastically 
reduce the total amount of code that an 
enterprise running hundreds of such 
applications needs to support. Thus the 
claim is: less code equals lower purchase 
costs, and fewer support staff equals 
lower running costs.

Once separated out into services, the 
functions or tasks need to be provided 
with an agreed-upon open interface, 
and the wider the agreement is on these 
tasks, the greater the market for such 
services and the lower the price. (Con-
siderable time and effort of experienced 
and technically skilled people is needed 
to establish such agreements, but sev-
eral e-Framework partners, with both 
long-standing and long-term commit- 
ment, significantly fund activities that 

The new software-design paradigm focuses 
on the use of small components that can 
easily exchange data with each other and  
that can be mixed and matched. 
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contribute to the development and 
adoption of open specifications and stan-
dards.) Such services can be implemented 
once and then accessed by different ap-
plications as and when needed. In con-
trast to traditional approaches—where, 
in response to the diverse needs of 
higher education, each vendor integrates 
ever-increasing amounts of enterprise 
functionality into one large monolithic 
application—the soa features a multiplic-
ity of services that can be called on and 
integrated by smaller, lightweight ap-
plications, which can be developed more 
quickly in response to evolving needs and 
priorities. The services supplied behind 
the open interfaces can differ in terms 
of scalability, performance, and other 
characteristics, enabling an institution to 
balance the infrastructure according to its 
particular needs, rather than being forced 
to accept whatever generic compromise 
was built into the application. This in turn 
enables the development of an ecology of 
smaller, specialized suppliers. 

The lightweight “composite” applica-
tions, which sit above and call on these 
services, are much easier and quicker to 
develop—and therefore also to adapt or 
change. Critically, they also allow greater 
diversity in the software that is provided 
to support “the way things are done” 
while building on standardized and com-
moditized services. Although the under-
lying, common services may be central-
ized, a properly designed service-based 
approach gives the schools and even de-
partments greater control and autonomy 
over the applications they need and at the 
same time permits institutions to retain 
central control over those aspects of the 
system that need it, such as system stabil-
ity and policy compliance, as well as over 
core processing and information services. 
As with balancing needs and budget, the 
soa permits institutions to negotiate their 
own, distinctive balances of autonomy 
and centrality. Over time, this local control 

of domain-specific functionality, coupled 
with the greater ease of developing and 
changing software at this level, should 
make it easier and cheaper to support the 
steady improvement of working practices 
and processes, in addition to being able to 
integrate new services and applications. 
The creation of an adaptive and flexible 
IT infrastructure that supports the evolv-
ing organizational goals is another key 
element of the soa vision.

When applied in any given organiza-
tion, the service-oriented approach (soa) 
will result in a service-oriented archi-
tecture (SOA) or, as some now call it, an 
enterprise service architecture (ESA), 
tailored to support the unique strategy 
of the organization in its unique context. 
Christopher J. Mackie, of the Andrew 
W. Mellon Foundation, has noted: “The 
sheer number of applications that a 
higher education enterprise requires is 
burdensome already, and with new and 
expensive-to-sustain ‘cyberinfrastruc-
ture’ arriving, there are serious IT budget-
ary/capacity challenges upcoming for all 
but the wealthiest institutions. Enterprise 
SOA offers to cut that burden consider-
ably, by refactoring redundancy out of 
the institutional code-base and thereby 
reducing the total amount of code that an 
institution must maintain. In conjunc-
tion with community-led development 
processes, it promises a better, longer-
term strategy for coping with the looming 
higher education software-maintenance 
challenges.”2

Applying the Service-Oriented 
Approach to the Issues of Cost, 
Performance, and Control
Returning to the issues raised in the 
Ithaka report and applying the soa sug-
gests the following:

1.	 Cost can be addressed initially by 
identifying common functionality and 
making this available from existing 

systems by providing them with Web 
service interfaces. This acts to increase 
their value by making the information 
that is “locked up” in these systems 
more widely and easily available. 
When an old system needs to be re-
placed, as long as the replacement sys-
tem and services can be provided with 
the same open-service interfaces, then 
applications that worked with the old 
systems will work with the new system. 
If new functionalities are required, 
the option exists of providing these as 
separate common services, thus pay-
ing for them only once. In either case, 
system integration and switching costs 
are reduced through open standards. 

2.	 Performance, in the above-quoted sense 
of systems needing to be better tai-
lored to the requirements of higher 
education and easier to modify, can 
similarly be addressed. Once core 
information and functionality is 
made available through common ser-
vices, applications in the lightweight 
service-integration layer can be easily 
developed and subsequently changed, 
thus supporting unique needs and 
ways of working. This task can be fa-
cilitated by using the growing number 
of graphical tools for defining, and 
then generating, the processes needed 
to coordinate the underlying services.

3.	 Control, in the sense of concern over 
the consolidation of suppliers into 
monopolies or oligopolies, would 
be addressed, eventually, by having a 
much more modular infrastructure, 
with no single supplier of large mono-
lithic systems. Further, if common 
needs, addressed by common services, 
can be established internationally, 
a significantly larger market can de-
velop, supporting a larger number of 
software suppliers.

However, the Ithaka study also noted 
that academic leaders expressed a num-
ber of concerns about depending on 
open-source software. A further advan-
tage of the service-oriented approach 
is that, providing open standards are 
adopted, commercial software and open-
source software can work together and 
can be mixed and matched according to 
needs, budgets, and the performance of 

The creation of an adaptive and flexible IT 
infrastructure that supports the evolving 
organizational goals is another key element  
of the soa vision.
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the software. Open-source software that 
is no longer supported can be replaced by 
a commercial product, just as the product 
of a commercial company that no longer 
serves the sector or that ceases operation 
can be replaced by open-source software.

Granted, the approach of putting ser-
vice interfaces over existing monolithic 
systems has not always been smooth. 
Services surfaced in this way can be 
difficult to provide reliably; authority/ 
responsibility for them can be too dif-
fused (assuming the underlying applica-
tions are in departmental silos); and criti-
cal dependencies can be easy to introduce 
and difficult to manage. What if the most- 
desired service sits on a departmental 
server that is ancient and underpowered? 
What if someone decides to shut down the 
server—how would that person discover 
every dependency the server anchors?

A danger can arise here: a technical 
remedy might be applied with too little 
attention to the organizational, social, 
and political dimensions of the business 
process model. This in turn suggests that 
to fully realize the benefits of the service-
oriented approach, institutions must take 
the wider context into full account. Who 
will be using the available services? And 
what will their demand level be? In other 
words, it is necessary to also start develop-
ing an enterprise-wide approach to the 
development of a common service-based 
middleware architecture, on which the 
lightweight, agile, “composite” applica-
tions can be built.

One of the underlying issues for both 
commercial and open-source software 
providers is scale: both types of providers 
depend on defraying costs across a large 
(enough) user base, whether at the sales 
end or at the developer-community end. 
For either to flourish in a service-based 
world, a key task is identifying common 
functions and information requirements 
that form the basis for services. As sug-
gested above, this is the biggest task, 

and the biggest risk, facing the service-
oriented approach to providing higher 
education with systems tailored to its 
needs. The task is large because it involves 
identification, comparison, and distilla-
tion of common requirements across the 
sector and, to truly reduce costs, across the 
sector globally and across other sectors. 
The risk is that the more widely the net is 
spread, the less commonality there is to 
be found. This has not been a problem in 
other areas, but higher education may be 
different—and there may still be the need 
to compromise a little and converge.

The task is not just suited to but 
positively demands collaboration. This is 
where the international e-Framework for 
Education and Research comes in.

The e-Framework 
The e-Framework for Education and Re-
search (http://www.e-framework.org/) has 
been established to help the research and 
education world take advantage of the op-
portunities offered by the service-oriented 
approach. An initiative of the U.K. Joint 
Information Systems Committee (JISC) 
and the Australian Department of Educa-
tion, Science, and Training (DEST), the e-
Framework was undertaken as part of their 
Cooperation Framework Agreement. The 
e-Framework partners are JISC, DEST, the 
New Zealand Ministry of Education, and 
SURF (the Netherlands). The e-Framework 
partners, as national bodies responsible 
for funding IT development, are able to 
influence the policy and development of 
educational and research infrastructure 
at a national level. The primary goal of the 
e-Framework is to facilitate technical in-
teroperability within and across education 
and research through improved strategic 
planning and implementation processes. 

Much valuable experience has been 
gained by all those involved, and a great 
deal of technical development has taken 
place over the last few years. Now that 
this approach is becoming more mature, 

both in this context and also in the wider 
software and business world, a number 
of issues have begun to emerge. There is 
a need for greater coherence in develop-
ment—for a map of what has been devel-
oped and for the underpinning standards 
and specifications. Such information will 
enable a strategic approach to planning 
development programs and will provide 
institutions with information on what is 
under development and what is available 
and ready for adoption and mainstream 
use. 

As noted, the e-Framework draws on 
two key technology developments: the 
service-oriented approach and Web ser-
vices. Its Web site or knowledge base cur-
rently comprises technical information 
on open services and service composi-
tions, or reusable “service usage models,” 
designed to provide a given technical 
function. The plan is to extend this with 
a higher-level knowledge base with sets 
of domain maps, scenarios, and practice 
and process models. Both the technical 
and the higher-level knowledge bases will 
be supported by materials in the form of 
guides, methodologies, and analysis. The 
e-Framework is guided by several under-
pinning principles: 

n	 A service-oriented approach to system 
and process integration 

n	 A commitment to open standards
n	 A recognition of the central impor-

tance of community involvement 
n	 The need for open and collaborative 

development activities 
n	 The deployment of these approaches 

in a flexible and incremental way

The benefits of the e-Framework can 
be seen from several perspectives. For in-
stitutions, the e-Framework will enable

n	 the alignment of strategies and infra-
structure development to support the 
areas of education and research;

n	 more choice of systems and suppliers; 
n	 more freedom in terms of buy/build/

borrow/outsource decisions;
n	 an improved return on investment in 

existing systems; 
n	 more effective communications be-

tween communities through shared 
understanding; and 

There is a need for a map of  
what has been developed and  
for the underpinning standards  
and specifications. 
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n	 interoperability within and across in-
stitutions and national boundaries. 

For developers, the e-Framework will 
support 

n	 a better understanding and dialogue 
between suppliers and customers; 

n	 more rapid development cycles 
through reusable components and 
hence a faster response to customer 
requirements; 

n	 greater opportunity for the entry 
of small innovative players into the 
market;

n	 better communication and collabora-
tion among developers themselves; 
and 

n	 more flexible business models for 
software development. 

For partners, the e-Framework will 
provide 

n	 a map of a complex environment; 
n	 a strategic planning tool for prioritized 

investment in standards development 
and prioritized investment in interop-
erability technologies; and 

n	 an improved return on investment 
through coordination and collabora-
tion among partners. 

More generally, the e-Framework will 
provide information about the following: 

n	 Services, the available open specifica-
tions, and standards 

n	 “Service Usage Models” (SUMs): com-
positions of services that perform a 
specific function

n	 Links to background information 
on use, good practices, embedding 
process models, design, context, and 
available implementations

n	 Guidance on many aspects of identify-
ing common services, from high-level 
common inter- and intra-domain 

needs to low-level common applica-
tion functionality

The e-Framework will provide a map 
of the territory, but it is unlikely that any 
institution will deploy the whole of the 
framework. The more likely scenario 
is that an institution will incrementally 
and agilely use those elements in the e-
Framework knowledge base that address 
its needs at a particular time. Rather than 
replacing existing or legacy systems, it 
is intended to provide guidance on how 
these systems could be integrated by 
adding Web service interfaces to specific 
parts of their functionality, thus deriv-
ing greater value from them. However, 
this has to be done with an appropriate 
balance of centralized common services 
and decentralized application develop-
ment. In turn, good practice recommends 
that the incremental approach of adding 
service interfaces to existing systems be 
undertaken in the context of the devel-
opment of an institution-wide service 
architecture. This architecture can also be 
developed using an agile approach, first 
establishing a broad overall architecture, 
but filling in the detail only as demanded 
by the priorities of implementation 
projects. This is necessary to ensure that 
a purely incremental approach still real-
izes the benefits of common services, 
rather than resulting in an incoherent set 
of similar and overlapping services, each 
with different interfaces.

There is a great deal more to be said, 
and discovered, about successfully im-
plementing a service-based architecture. 
Currently, the e-Framework Web site of-
fers a sketch of what is required. It will be 
open to contributions and freely available 
for use. Its knowledge base is intended 
to provide a tool for thinking, planning, 
and coordination—a strategic tool that can 
support the international education and 
research communities in their exploita-
tion of the next generation of technology 

development. However, an enormous 
amount of work remains to fill out the 
details. This is why developing collabo-
ration and international partnerships is 
crucial to the progress of the initiative. 

A participant at a recent e-Framework 
workshop stated: “Every dean runs things 
their own way and will not accept any 
software solution that forces them to run 
their schools in a uniform way. Flexibility 
is essential.” What is true within an insti-
tution is equally true across colleges and 
universities. A key issue, then, for those 
who are developing software for higher 
education—whether in-house, commer-
cial, or open source—is how to address 
these diverse needs and approaches with-
out incurring the huge costs involved in 
producing a unique system for each insti-
tution (let alone for each school within an 
institution) using traditional approaches. 
In their funded projects, e-Framework 
partners are exploring new ways of 
enabling stakeholders and developers 
to work together in adapting and imple-
menting the service-oriented approach. 
Our hope is that the e-Framework will 
help provide coherence at the techni-
cal level, as well as some guidance and 
further references on how to go about de-
veloping institution-wide service-based 
architectures.

What all institutions would like is in-
novative software tailored to their unique 
needs (“the cake”) at a commodity-level 
price (“and eating it”). The extent to which 
the service-based approach can provide 
this is unclear at present. The goal of the 
e‑Framework partnership is to determine 
how much common functionality can be 
agreed upon while still supporting the 
requisite variety needed for institutions 
and their schools and departments to find 
the best ways of meeting their goals in a 
changing environment. e
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The e-Framework will provide  
a map of the territory, but it is unlikely  
that any institution will deploy  
the whole of the framework. 




