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Abstract—Open Source Software has become a noticeable

factor in the Information and Communication Technology arena. Some of the advantages of deploying OSS in Africa in
Thls_paperlnvesngates this claim and_lts releva_nce to the tele(_:om- general, and in South Africa in particular, are examined in
munication industry. A number of misconceptions surrounding Th . tal (11 S f th b fit . in th
open source are explored before introducing the progression from eunisseret.al. [1]. Some of these benefits are given in the

exclusively using open source products to participating in their following paragraphs.
development. Taking the next step with open source adoption is  The entry barrier into ICT (both use and development)
investigated with the aim of reaping the associated benefits of for g developing country tend to be high, especially due to

this development approach. We provide some examples of how ; ; ;
these benefits might be gained through some scenarios related tothe high costs of proprietary software and high exchange

the local telecommunication software development activities. rates. Th_e effect of the Iicen_sing cos_t _might_ be illustrated
by a Business Day report stating that it is estimated that the

' South African government’s annual expenditure on proprietary
software licence fees accumulates to over 3 billion rand [2] —
enough to cover the annual running costs of several tertiary
institutions! OSS on the other hand has the potential to help

This article is premised on the claim th&pen Source lower the entry barrier due to licensing. This means that OSS

Software(OSS) has become ever more influential, and consean potentially help developing countries to bridge the digital

quently of more importance over the past few years, not ontlvide and join the information age.

in relation to Information and Communication Technology The availability of source code further enables programmers

(ICT) in general, but specifically also in relation to thérom developing countries to learn from their counterparts sit-

telecommunication industry. uated in the so-called®world countries. In turn it also opens

The remainder of this introductory section is devoted tap the possibility of contributing to international projects,
backing up this claim. Then, in Secti¢r] Il some of the s@xposing local capabilities.

called Myths surrounding OS®iill be identified. Sectior T|I

then articulates what OSS Development (OSSD) is in relationDespite this general national interest in OSS, and the clear

to OSS. This leads up to a more detailed discussion of iBssociated advantages, there does not appear to be significant

relevance to the telecommunication industry in Secfioh IWterest in the South African telecommunications industry.
and in turn what the possible next steps should be. SomNevertheless, there is evidence that the international telecom-

concluding remarks are provided in Sectjoh V. munication industry is becoming alive to the matter. For
example, as early as 2001, the European Institute for Research

The importance that the South African government placesd Strategic Studies in Telecommunications (EURESCOM)

on OSS in general is reflected in the number of state bodig®duced a report on Open Source[3]. In addition, a more

that have investigated OSS. These include the South Africestent EURESCOM investigation has been launched in 2005,

National Advisory Council on Innovation (NACI); Govern-known asproject 1552 — Open Source for Next Generation

ment Information Officers’ Council (GITOC); the PresidenOSS Issues and Challenges SfdtlyThe 2001 report not only

tial International Advisory Council on Information Societyconfirmed the importance of OSS in the telecommunication

and Development (PIAC on ISAD); the Presidential Nationalphere, but also predicted the increased relevance of OSS to

Commission on Information Society and Development (PNtBe industry. That this prediction is being realised, is evidenced

on ISAD); the National e-Strategy Task Team; the Coundily a number of recent developments.

for Scientific and Industrial Research (CSIR); and the StateOne such development is the continued refinement and

Information Technology Agency (SITA). development of the Carrier Grade Linux (CGL) initiative. The

_ _ Rroject was initiated in January 2002 and version 1.1 of the
This research was co-funded through the Centre of Excellence in Teletrafiic

Engineering for the Information Society (CeTEIS) and the Espresso Reseawc_iﬁcationlwa_s releaseq in OCtOk_’ef of _the same y?ar’ with
Group, both at the University of Pretoria the first distributions passing compliance in 2003. Refinement
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and publication of the specification has continued over thevival' of the sharing culture occurred in the 1980’s lgder
years, up to the current release of version 3.2 on th& 1dlia by Stallman and the Free Software Foundation (FSF).
of February 2006 [5]. To date, seven distributions have betnthe 1990’'s, this tendency was further spurred on by the
listed as compliant with version 2.0.2 of the specification[6]internet, which enabled ease of distribution across the world.
Another development is the number of Voice over Intern€@SS became more mainstream as companies adopted Internet
Protocol (VoIP) products that are OSS-based, Ast&igK, backbone systems that were primarily OSS based, such as
sipX[8] and Vovida[9] being three cases in point. AsteH$k Apache; Sendmail; BIND; Linux etc.
in particular, is attracting notable attention. However, theseOSS is not economically sustainablEhe debate here is
systems are primarily geared towards providing private branelether one should give away goods that were manufactured
exchange (PBX) solutions. using expensive resources. However, in the OSS paradigm the
Furthermore, on theslof January 2006 the SCOPE Al-believe is that one contribute to the common pool because
liance between Alcatel, Ericsson, Motorola, NEC, Nokia anghe will be able to ‘extract’ from that same pool. Thus
Siemens was founded. Their stated objective is as follows:for example, one might be proficient in developing database
“SCOPE is an industry alliance committed to ac-  Software however developing a web-browser is not one’s forte.
celerating the deployment of carrier grade base plat- [N this scenario one will contribute database software to the
forms for service provider applications. Its missionis ~ community while taking the web-browser for oneself. The

to help, enable and promote the availability of open  aforementioned is one way of thinking on the economics of
Off The Shelf (COTS) hardware / software and Free  System that does not generate discernible revenue and only
Open Source Software (FOSS) building blocks, and ~ charge for the value-added components and services above

to promote interoperabi“ty to better serve Service |t to the marketS that require |t and iS able and W|"|ng to
Providers and consumers.”[10] pay for it. The growing number of OSS projects that are

Additionally, Nokia and MySQL AB announced in Februar;’egardEd as economical feasible and lucrative investments

p - further disproves the stated perception. Examples of these
2006 that “Nokia plans to use MyS@Cluster database tech- =" X
nology in its next generation telecommunication subscribBfelects are RedHat, SUSE, JBoss, MySQL and Eclipse, .to
register solution” [11], [12] name a few. There are a number of business models relating

As a result of the foregoing, it seems prudent for th 0SS, most of which are described in literature, including

local telecommunications industry to carefully consider t 3,)0]\" fr i b oh d
next steps to be taken in regard to OSS. In doing so, it is software Wwill Soon be open sourceineé need for

important to be aware of a nhumber of prominent myths thg{optn?tary spfttwgr?hwﬂl r?én&z':n ?S It:)jng as sorneb f°(;”.‘ of
have arisen in regard to OSS. capitalism exists in the world. Certain domains will be driven

by proprietary solutions and OSS might not be feasible therein.
This is evident in that OSS traditionally seems to be stronger in
infrastructure and platform domains. OSS tend to be less ma-
As is the case with many technologies, and with ICT iture in the application domains such as accounting, customer
particular, one needs to carefully distinguish between the hypgationship management (CRM), enterprise resource planning
that surrounds the technology and the core of the matter. WBRP) systems. It boils down to the fact that certain domains
follows below is a discussion of a non-exhaustive list of whaire better suited for OSS and others for proprietary systems.
we believe to be myths surrounding OSS. Thus it would be naive to believe that only one paradigm will
All talent must be localMany proprietary software develop-reign.
ment organisations believe that good developers are restricte@pen sourcing a product results in an increased number
to certain locales, and should be co-located to maximisé participating developersReleasing one’s product as open
efficiency/productivity. As a result, development tends to tsource rarely results in a stampede of developers who wish
restricted to specific development ‘centres’ (also known &s participate in its continued development. High visibility
‘campuses’), with other branches serving primarily as serviemd interest is required. One first have to establish a market
and sales-offices. OSS shows that talent from around the wadidd the product — similar to proprietary software — and
can actually work together on a system without the need far build a community up to a critical mass. This process is
co-location. This suggests that companies should re-evaluat¢ guaranteed to be successful and when it is, it generally
their thinking around co-location in order to utilise talentethkes a long time. The majority of SourceForge projects never
developers who may not be inclined to relocate to these szhieves this.
called development ‘campuses’. OSS always reduces cost and development. tidreler-
OSS is completely newn the early years of computing standing any software to be used takes time and effort. The
(from about 1950’s to the 1970's) most software was treatéshrning curve may be increased by factors such as a lack of
as ‘open source’, in the sense that code and fragments thesmdumentation and/or a high degree of complexity associated
were freely distributed between programmers. This holds trugth the system. Furthermore, the search and evaluation of
for the original versions of UNIX. The shift to keeping codevailable OSS libraries may take up a large amount of time.
private gained momentum in the 1970’s as companies bedimrs also holds true when verifying the alignment of the
to realise the potential of selling their software artifacts. Aeatures provided with those that one actually requires.

II. MYTHS ABOUT OSS



OSS is a radical departure from software engineeifiedier
and Fitzgerald state:

ness and quality of these additional items of information is
unique to each particular project.

“On closer inspection, the bazaar model of OSS
does not seem to depart as wildly from many of the
sensible and proven fundamental software engineer-
ing principles as was first assumed. The argument
then that OSS begins as a bazaar with a chaotic
development process and evolves mysteriously into
a coordinated process with an exceptionally high
quality end product is perhaps too simplistic a

The above introduced a number of myths that both advo-
cates for and against OSS use. These were provided with the
intent to clarify certain misconceptions before introducing the
idea progressing to other facets of the OSS paradigm.

Ill. OSS DEVELOPMENT

The first section seems to indicate theting OSS should
characterisation of what is actually taking place in  form part of a decision maker's consideration sphere.
practice.” [14] Furthermore, a number of misconception surrounding OSS

This statement indicates that a large number of succesdfiave been identified and was briefly discussed in Seffjon II.

OSS projects are built using well-founded software engineer-However, merely using OSS solutions forms only part of the

ing principles, with the added possibility that non-benefici&dSS paradigm. This may be explained by looking at the four

and/or bureaucratic practices are excluded. In fact, most different levels of engagement that are found in OSS. These
the large-scale and well-known OSS projects adhere to wate:

defined software engineering approaches. One such project
is Eclipse, which is primarily driven by IBM—one of the
pioneers of software engineering.

Even at the smaller-scale, it is likely that solid software
engineering principles are followed. This is evident if one
considers that those who engage in OSS project development
either do so during working hours as part of their responsibility
within an organisation, or, alternatively, that they do so after «
hours away from their daily job—a job that will invariably
involve software development. It is thus likely that those who
engage in OSS development will rely on the same approaches
and practices to which they are accustomed to in their place
of work, unless these are perceived to be unnecessarily cum-
bersome. .

However, in OSS, the voluntary participation and choice of
contribution alleviate some common people problems, such as
enthusiasm; enjoyment of what they are doing; good at what
they are doing. But it may also cause others, for example
they are not forced to be rigorous and there is no formal
performance management. .

Access to source code provides the complete key to software
It might be thought by some that access to source code will
allow governments to inspect the security characteristics of
code, students to learn from real-world software, and ICT
industries to use existing code to develop new products. In
fact, it generally takes considerable effort and expertise to

Simply using a producOne uses some evaluation and/or
acquisition approach to select an appropriate OSS product
and then use it to satisfy one’s particular need. Usually the
cost is limited to the time needed to find, download, in-
stalling, exploring and evaluating the available solutions.
One might also further participate in user forums to gain
or share knowledge of the product.

Modifying a product without sharing the modifications
At this level one might discover an additional feature
which the product does not provide and furthermore one
has the ability to implement the required feature, and does
so0. However for various reasons one might not contribute
this extension back to the original developers.

Modifying a product and contributing the changes back
to the communityHere again, one extends the product in
some way but in addition contribute these changes back
either as a submission to the original project or as an on-
line publication. At this level one could even go as far as
becoming one of the core developers and/or co-sponsors.
Initiating and/or managing an OSS projecthis level

of engagement entail that one has either started an OSS
based project or one may have decided to release an
existing product as OSS. Another possibility is that one
might take over management of an existing OSS project
due either to prestige gained in the community or by
succession of a manager who relinquished control.

assimilate what may amount to millions of lines of code— Notice that as one progresses through the different levels,
code that weaves together the results of many different desigeater resource investment is required. This is evident in the
decisions. Very few people have the skill, tools or inclinatiofact that downloading and running a package is usually less
to be able to unravel the rationale behind the software meréitensive than hosting and steering a project. Thus, questions
by looking at the source code. Much more useful is the ability emerge from the above are these: “Why should anyone want
to use or write modular plug-in components that extend ta engage at higher levels of OSS participation? Do the benefits
particular platform. This is to be found in a community sucbf engaging in these various levels of OSS participation
as Eclipse, where these components are shared, and the wbateveigh the associated resource expenditure?”
provides an extremely useful tool set. The answers to these questions are highly dependent on the
However, depending on the specific project, one mighkbntext. However, a number of general benefits are provided in
find meta-information surrounding the code base in the forliterature (including [15], [13], [1], [16]). An important benefit
of architectural documentation, mailing-list archives, on-linthat we wish to highlight is that ofompetency cultivation
forums, chat archives, blogs and even the meta-data of fhigis benefit is related to the adage that “knowledge is power”.
configuration/version control systems. The degree of usefuRarticipating in an OSS project enables the participants to gain



knowledge of the system due to the openness of both the cadect of distributing expertise more widely in Africa, rather
and the process. The more one knows about the system tien restricting growth in expertise to South Africa alone. The
more one is able to maximise its usage as-is, and to extend slaee holds true for the Vodacom-Vodafone alliance.
system in order to realise opportunities that become apparentThis style of distributed software development corresponds
A number of ICT players have found that following ano the first of three levels of strategic open source sharing.
OSSD approach on certain of their projects leads to a situatihese levels have been identified in the POS strategy, defined
where the benefits outweigh the required resource investmest. HP[17], as:inner source(limited—as above—to in-house
Amongst these companies are Hewlett-Packard (HP), IBMevelopers);corporate source(where project development
Sun Microsystems and Novell. HP has even gone as far iagorporates partner organisations) amoen source(which
introducing and promoting an OSSD approach for interngbrresponds to traditional OSS projects). There may well be
software development. This, in theory, enables any HP dgenefits in taking yet a further step, beyander sourcedevel-
veloper from anywhere in the world to particpate on angpment as described above,dorporate sourcelevelopment.
company project, thus removing the location-based limitatiom terms of this approach, software solutions are co-developed
The aforementioned approach forms part of HP¥egressive with partners, suppliers and/or subsidiaries. Additionally it
Open Sourceoncept and is discussed in [17]. opens up the ability to outsource development to third parties
in a more transparent way. This is due to the openness of
The preceding paragraphs briefly shows the potential ptie OSSD approach and it will be reflected in the interaction
gression that ICT players might take in regard to OSS ameétween the in-house developers and those of the partnering’s
its adoption as a development approach. The next section widivelopers. An example of corporate source strategy would
endeavours to focus on how this progression can be realissdif Telkom and Grintek were to work together to develop a
in the telecommunication industry. solution required by one or both organisations.

IV. THE NEXT STEP FOR THETELECOMMUNICATION
INDUSTRY V. CONCLUSION

Section[] gave examples of how OSS is beginning to

. . . . ! SS utilisation in the telecommunication industry is becom-
be noticed and indeed used by sections of the internationa . .
o . .~ Iing ever more relevant and practical. This holds true not only
telecommunication industry. However, in Sectfor) Ill the ide

was explained of progressing from mere usage of OSS thro %F[ software in support of the business side of the industry,

successive levels of more intensive OSS engagement. In ter Smcreasmgly n rega_rd o the md_ustrys core technological
) ; . elements. As the adoption of OSS increases, the need to look
of this progression, it would seem that the next step for tt?e

telecommunication industry would be to becomdeweloper urther at OSS with a focus on maximising the full paradigm

of OSS, rather than a mere OSS user. An organisation rﬂgxthe hope of mamtammg an gdvantage over compet!tors
: . e on the one hand and relishing in the benefits of combined
engage in OSSD in two distinct ways.

development by partners.

Firstly the organisation may limit its OSSD to the en- _ " . . .
hancement okxistingOSS solutions such as libraries and/or This paper reiterated the importance of OSS leading to the

platforms. For example, a telecommunications provider migmtroduction OT whatlies beyond the usage quel, Whiph_seems
rely on Asteris®to supply PBX solutions. However, it coulg o form the primary focus of advocates. A brief description of

choose to not limit itself to simply installing and configuringP@tential benefits that may be gained from OSSD was given. A
the Asterisk™platform for the clients. Instead, it could addi-"UMper of scenarios and examples of how this can be achieved

tionally assign developers to actively participate in the furthéy2S also raised.
development of Asterisk!, thereby acquiring a measure of Itisimportant that one take a closer look at OSS and OSSD
control over future product enhancements. to firstly understand the implications and secondly to exploit

A second approach would be to adopt a more thoroughgoif relevant benefits.
in-house OSSD culture. This would be particularly suitable for However, one should take carefull consideration before
large organisations with geographically-diverse branches. agopting OSSD in one’s organisation. Successful adoption and
this scenario one would maximally leverage human resourcle maximisation of the advocated benefits is dependent on the
by allowing a set of geographically diverse developers, ea@iven organisation. In the case of an existing organisational
with their own niche areas of expertise, to collaborate withogtilture that is already collaborative and used to an externally
the need to be co-located. Thus, for example, Telkom migiecused view, the adoption of OSSD should be relative easy
assign a project to a team of developers spread across itsastd well suited. However, if the current culture and continuing
fices in both Pretoria and Cape Town. Another example woukdradigm of the organisation tend to be internally focused, then
be if Vodacom were to constitute a software development tedfie should preferably steer clear of OSSD.
out of developers drawn from each of the African countries in Further research will be conducted into combining OSSD
which it is active. Here, the various developers would be abdend Agile Software Development (ASD). ASD is another
to customise solutions to their local requirements (linguistispftware development approach that is gaining mainstream
legislative, etc.) and additionally contribute to the commoadoption. However the ability to find synergy between them
core system. This would simultaneously have the desirabtey not be as trivial as one might expect.
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