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The MOBIlearn project, co-funded by the European Commission, the National
Science Foundation and AU Department of Education, Science and Training,
is strategically positioned to provide relevant research outcomes in the field of
innovative use of mobile environments to meet the needs of learners, working
by themselves and with others. The objectives are achieved by defining a set
of mobile services identified and specified through an open abstract
framework. This assures proper interoperability between MOBIlearn services
themselves and existing services provided by third parties, such as the Open
Knowledge Initiative or the IMS Global Learning Consortium. The paper
introduces the MOBIlearn project and its underlying approach describing the
Open Mobile Access Abstract Framework (OMAF).
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1. DEVELOPING THE MOBILEARN
ARCHITECTURE

A key objective of the MOBIlearn Project is to improve the knowledge
level of individuals by developing learning processes that are both time-
efficient as well as being cost-effective. It is focusing on three representative
groups: workers - to enable them to meet their job requirements and to
update their knowledge continually; citizens as members of a culture, to
improve their learning experience while visiting a cultural city and its
museums and citizens as family members who need to have simple medical
information for everyday needs.

Four scenarios have been identified by the project for testing out the
learning processes and have been described in Issue 2 of this newsletter.
Depending on availability, various mobile devices are being utilised with
various communication systems. However, new devices and methods of
communication are emerging all the time and existing ones over time are
starting to become more viable in a learning context as costs go down.
Therefore, in order to ensure “future proofing” the MOBilearn project is
developing an architecture that is not dependent upon one type of device or
communication system.

Taking the scenarios as a starting point it has identified a number of
components or services that will be required by the various types of users –
mobile learners, tutors, moderators, learning content authors and
administrators. The top-level components and their associated services have
been identified like the:

Mobile Device – this could be a PDA, mobile phone, tablet PC,
wearable PC or a laptop computer with an associated service.
Portal – the central unique access point to services for the user.
Associated services include those for authentication, authorization,
billing, content delivery logging-in, user registration, a change of
quality or an adaptive user interface service.
Content – involving services for the management of content or
learning objects and related features involving content creation and
management, annotation, rendering, tracking, customization and
personalization, information filtering and test creation and
management services.
Content and User – involving the management of user profiles.
Location and Navigation – this could include a geographical
information management service, indoor or outdoor positioning
services.
Collaboration and Communication – representing the umbrella of
services related to collaboration and communications between two



or more persons, either in a synchronous manner or asynchronously
and independent of the data nature, such as text, pictures, graphics,
voice, video or applications. It also provides the session and user
management functions for collaborative sessions.
Context – this provides a means of gathering, maintaining, and
processing a store of context data in order to produce
recommendations (in the form of a ranked list) from the currently
available content and options. Data can be gathered from other
services, including automated data input such as sensors, manual
input from the user, and generalised preferences.
Multimedia Delivery – involving the delivery of content and
annotations.
Remote – involving the remote control of applications and devices.
General – this could include a digital repository management,
information package creation and management, seamless roaming or
vocabulary creation and management services.

Each of these component services requires software tools to be developed
and to enable them to interoperate with other service components, some of
which could come from other suppliers. In order to drive forward
developments towards interoperability the MOBIlearn Project is developing
an “Open Mobile Access Abstract Framework” (OMAF). It is also aimed
that this will help to encourage and exploit the usability of software through
an object orientated software development approach. This will thus enable
single re-usable services to be used on different mobile applications.

This approach is based on an extensive study of existing best practices
including those from the Open Knowledge Initiative (OKI) and the IMS
Abstract Learning Framework (ALF). The Open Knowledge Initiative is
defining an open and extensible architecture for learning technology,
although specifically targeted to the needs of the higher education
community. OKI provides detailed specifications for interfaces among
components of a learning management environment and open source
examples of how these interfaces work. The OKI architecture is intended to
be used both by commercial product vendors and by higher education
product developers. It provides a stable; scalable base that supports the
flexibility needed by higher education as learning technology is increasingly
integrated into the education process.
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2. OPEN MOBILE ACCESS ABSTRACT
FRAMEWORK
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The interface methods defined by OKI support the ongoing integration of
three general categories of software:

learning applications ranging from individual quizzing, authoring, and
collaboration tools to suites of such tools that include course
management and learning management capabilities;
central administrative systems such as student information, human
resource, and directory management;
academic systems including library information systems, digital
repositories of research and educational materials.

It is considered that once this architecture is fully adopted by the
education market, new components may be plugged into the learning
infrastructure using OKI’s tightly defined and standardized application
programming interfaces (APIs, Figure 1).

Figure 1. The Open Knowledge Initiative Architecture (courtesy of OKI)

IMS is developing an Abstract Learning Framework (Figure 2) that will
guide the creation of future specifications – i.e. guidelines and suggestions
for implementing something. They are a tool to help the developer,
implementer, or administrator make decisions. Specifications, unlike
standards, capture rough consensus and evolve rapidly. The framework is a
device to enable the IMS to describe the context within which it will
continue to develop its e-learning technology specifications, but it is not an
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attempt to define the IMS architecture, rather it is a mechanism to define the
set of interfaces for which IMS may or may not produce a set of
interoperability specifications.

In the cases where IMS does not produce a specification then every effort
will be made to adopt or recommend a suitable specification from another
organization. It is the intention of IMS that this Abstract Learning
Framework and the associated IMS specifications produced to enable the
exchange of information between the identified services will be adopted in a
manner suitable for a particular system requirement.

Summarising, the IMS Abstract Learning Framework is an abstract
representation of the services and their interfaces that are used to construct
an e-learning system in its broadest sense; focused on the support of
distributed electronic learning systems; a framework that covers the possible
range of e-learning architectures that could be constructed from the set of
defined services and interfaces.

Figure 2. The IMS Abstract Learning Framework (courtesy of IMS)

In developing the MOBIlearn Open Mobile Access Abstract Framework
a Unified Modelling Language (UML) methodology was adopted with the
internal communication system completely XML-based.

The project is keen to get the views of others who are working in this
area in order to reach a global consensus on the development of mobile
learning systems and services. It is keen to avoid a situation that has already
emerged in the mobile device industry of competing and often incomparable
operating systems – that is slowing down the development of content across
platforms.

On the basis of this Abstract Framework concept, a goal is set to create
specifications of the different services, according to the ‘open architecture’
approach. OMAF will help also to exploit reusability of software according
to the object oriented software development approach (Figure 3).
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Following the User Centred Design and the UML frameworks
methodologies, OMAF will address the conceptual layout of services to
access knowledge and learning in a mobile environment, for example, via
collaborative spaces, context aware and location based. In fact these are
examples of possible services to be implemented in MOBIlearn. These
represent also possible implementations of the conceptual framework
specifications, but, the real value resides in the latter. Nevertheless, as
described in chapter one, an instantiation of OMAF will be actually
developed and tested in real users trials.

Figure 3. From single re-usable services to different mobile applications

The multi-layer model of OMAF, depicted in Figure 4, is composed by
the following layers:

The Mobile Meta-Applications Layer (MmAL): the set of systems,
tools and applications obtained as a combination/integration of two or
more mobile applications, to provide extended and more complex
functionalities to users.
The Mobile Applications Layer (MAL): the set of systems, tools and
applications specifically designed and implemented to provide a
particular mobile functionality. They are built starting from the suite
of mobile services and common services.
The Mobile Services Layer (MSL): the set of components able to
provide mobile specific services, which are used by the mobile
applications.
The Generic Services Layer (GSL): the set of components that provide
generic services to be used by the application services.
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The Infrastructure Services Layer (ISL): the underlying services that
enable to exchange data in terms of communications, messaging and
transactions.
The Service Access Points (SAP): interface to the corresponding
service. Each SAP provides access to one service capability. SAPs
will be implemented through APIs (Application Programming
Interfaces)
The Components Store (CS): a set of components that has to be
specified to support the Generic and Mobile services. For instance, it
will be possible to find in the BSC the data models for images (BMP,
GIF, etc.), user profile and location, geographical coordinates of
objects, etc.

Figure 4. The OMAF layered-model

The services will be described using the Unified Modelling Language
(UML) package diagrams. These graphical representations are suitable to
map a complex system as a function, which is then broken down into sub-
functions that can be further broken down into sub-sub-functions and so
forth.
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3. CONCLUSION

Having defined the OMAF model, the project will focus on activities for
services identification, their functionalities and interface specifications. It is
reviewing existing technologies for mobile applications and identifying the
most suitable solutions for developing the OMAF instantiation, to be used in
real users’ trials during 2004.

The results of the first MOBIlearn Users Trials will be reported into the
conference presentation, together with a demonstration of the MOBIlearn
service-based architecture on mobile devices.
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