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Abstract—People have become part of a highly connected network,
interacting with a variety of communication devices and media.
This has added complexities in deciding on the most effective
means of establishing communication and in managing the
various communication options available, hence the need of a
unified communication solution. This paper discusses work in
progress toward researching and designing a unified communication solution for Teleweaver, a middleware software platform
designed to support the development of services for marginalized
communities.
Index Terms—unified communication (UC), presence and availability, mobility, teleweaver, ICT4D.

I. I NTRODUCTION
Over the years, people have become part of a highly connected
communication network [1]. This is evidenced by the different
types of devices (e.g. mobile and desktop phones) and channels
(data, voice and video) available. In essence, the number of
possible communication options has increased and as a result,
people are forced to interact with a diverse range of media and
devices [1][2].
The variety of communication options should ideally lead to
easier interaction with recipients. However, if media and devices are not properly integrated, the success of communication
may be hampered.
The recipient (callee) is confronted with the complexity of
managing the myriad of channels subscribed to and devices
owned [2]. On the other hand, the initiator (caller) is faced
with the challenge of deciding on the most effective means to
contact the callee. This often results in failed communication
attempts and wasted time [2].
People may have access to only a subset of devices at a particular time and depending on location, situation and convenience,
a person may have a preference as to which devices or media to
use [1]. Moreover, these disparate media and devices are often
neither synchronised nor compatible and present a duplication
of functionality.
Unified communication (UC) solutions have been developed by
different vendors to amalgamate the various disjointed devices
and media. However, it seems interesting to consider and
evaluate the relevance of UC in the context of marginalized
communities. This localization is urged by the existence and
extensibility of the Teleweaver middleware software platform
which is being deployed in the rural Eastern Cape province of
South Africa.

This paper discusses the various views on UC, its existing
solutions and the reasons as to why they are not suitable
for marginalized communities. Moreover, the need and the
envisaged features of a tailor made UC solution as well as
the development platforms to consider is also discussed.
II. U NIFIED C OMMUNICATIONS
UC has been defined in more than one way by different
organisations [3][4]. For example, Insight Reports published a
statement saying; “Nobody offers everything, everybody offers
something, so everybody is a UC vendor” [5], suggesting that
it is difficult to agree on one single definition of UC.
The industry’s view of UC is bound and limited to services
offered by vendors. Much emphasis is on business processes,
product functionalities and services. For example, Cisco defines
UC as a product that converges communication features such
as their Modular Messaging and one-X Speech applications
[3].
However, academia concentrates on creating a common understanding of what constitutes UC, the protocols, features
and frameworks suitable for it. The emphasis is on UC as
a concept that integrates communication channels seamlessly.
For example, the International Engineering Consortium (IEC)
defines UC as a concept that breaks down communication
barriers so that people using different media and devices can
communicate with anyone, anywhere and at any time [6][7][2].
The unifying theme among the different definitions of UC
is the need for a device independent, seamlessly integrated
communication system that will aggregate the disparate media.
The ability of a caller to know the availability, presence and
preferences of a callee before attempting to initiate communication is key to UC [2][4][1][7].
In this paper, UC is interpreted as a concept rather than a
product whereas a UC solution is perceived to be a product
that meets the requirements of the UC concept.
III. M OTIVATION
UC solutions have been developed and marketed by providers
from the telecommunications (e.g. Siemens), information technology (e.g. IBM), business software (e.g. Microsoft) [2], networks (e.g. Cisco) and open source (e.g. Palo Santo Solutions)
sectors [4]. These solutions present similar functionality and
user experience yet their underlying technologies are diverse;

featuring multiple protocols e.g. H.323, SIP and XMPP and
SIMPLE. This has caused interoperability issues resulting
in lack of compatibility and walled gardens in UC because
vendors do not agree on which set of standards to use [5].
Most UC solutions are not suitable for users in marginalized
communities. The prime reason is that they are licensed at
exorbitant prices. Secondly, they are not easily usable as they
require the expertise of a trained specialist for configuration
and management [4]. Thirdly, they require Internet connectivity
to operate since their user registration and presence information
resides on external servers on the Internet.
IV. C URRENT W ORK A ND P ROJECT P LATFORMS
A literature review is currently underway in order to understand
UC, its trends and relevence in marginalized communities. The
target community in our context is Dwesa which is located
in the rural Eastern Cape of South Africa. Researchers at
Rhodes University have been working in Dwesa since 2004
investigating how technology can be used as a tool to stimulate
socio-economic development.
Developers at Rhodes University have adopted a policy of
separation of functions whereby Teleweaver is used as a
general purpose eCommerce platform and telecommunication
features are imported from Mobicents JAIN SLEE.
Teleweaver is an open source, Service Oriented Architecture
(SOA) middleware software platform developed for Dwesa. It
is a light-weight custom built Equinox OSGi container that
supports the development of independent services targeted at
marginalized communities [8].
The Service Logic and Execution Environment (SLEE) architecture is a highly performant, event driven environment
with a good concurrency model and powerful protocol agnostic
capabilities covering a variety of telecommunication protocols.
JAIN SLEE is its specification. Mobicents is the only open
source platform certified for JAIN SLEE compliance [9][10].
Two application bundles have already been developed in
Teleweaver to receive and persist SIP registration information
from SLEE via RESTful services. This enables inter-platform
communication and the sharing of user profile data.
V. R ESEARCH G OAL
The goal of the research is to evaluate the relevance of UC
as well as to design and implement a UC Solution in the
context of the above mentioned software ecosystem. The UC
solution should leverage the capabilities of Teleweaver and
Mobicents. It must also conform to the Unified Communication
Interoperability Forum (UCIF) interoperability standards [5].
Features will include unified messaging, a collaboration and interaction system, real-time and near real-time communications,
mobility and presence.
VI. R ESEARCH A PPROACH
The project will commence with a literature review. This is
key in understanding UC, its current trends, foreseen future

and best practices. This will be followed by an in-depth study
of current UC solutions, the various protocols and technologies
used in developing them and a thorough understanding of the
pros and cons in using each protocol and technology. The third
step will be to decide on which protocols and best practises to
use that suit the project’s objectives and context. The final steps
will include designing, implementing, and performing unit and
integration testing of the proposed UC solution.
VII. C ONCLUSIONS
This paper discussed the work in progress towards the development of a UC framework for Teleweaver, a middleware
software platform designed to support the development of
services targeted at marginalized communities. The completion
of this research will result in the convergence of two software
containers, Teleweaver and Mobicents, enabling a UC solution
fit for marginalized communities. Moreover this will help
communicate information faster and cheaper than the current
methods employed which will inevitably save time and costs.
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