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Abstract— Open Source Software (OSS) adoption has increasedis a critical strategic need for a more intensive investigation
significantly over the past decade. Its importance is evidenced by into OSS in relation to telecommunication providers. The goals
the extent to which it has been embraced by companies such asy¢ 54 gych an investigation are identified in Secfion VIl and

IBM, HP and Novell. The influence that this trend is likely to have ludi K dein S IX
on large corporations warrants an a full investigation. This paper concluding remarks are made in Sectfor) IX.

begins that process, the focus being primarily on the current
and projected impact of OSS on the telecommunication industry.
Various telecommunication-specific OSS projects are discussed.

g‘d(?atirgﬁ“gﬁ (;ges p;ger heaf/%logens ;Bﬁeﬁ?ssé?:\?vaergegg élr(‘)atmtggt Over the past decade the ever-increasing pursuit of open
appfoaches. These pryeliminary investigations point to_thepneed 'Is_?u_rce software (OSS) has sent _sho_ck-waves throughout the
for a much wider one. The goals for such a more detailed study |7 industry. Some observers are inclined to characterise the
are identified. attempts to inject OSS into the industrial market as a battle
Index Terms— Open Source Software, Software Development, between the"mighty cpmmerpial software sectgr and "?‘ small
Telecommunications, Corporate Adoption. group of naive and idealistic hackers. The implication is
that the hackers are bound to loose out in the long run.
However, it should be borne in mind that OSS provided —
o ) and indeed still provides — not only the software upon which
A preliminary survey intdhe effects of open source softwargne |nternet is built, but many other software products that are
(OSS) on software development within telecommunicatig routine strategic use in a variety of contexts. One could
companiess given in this paper. It draws together informatiofarqly imagine that the Internet would have evolved without
from a variety of literature sources, as well as from appache, Sendmail and BIND. Similarly, the widespread use of
acquaintance with current OSS usage. The paper begins| by, in switches, servers and workstations is well known. In
sketching a number of developments that confirm OSS to Bggition, numerous software developers rely on a wide array
a phenomenon of major significance in both the general B 0ss development tools to enhance their productivity. These
context as well as in the telecommunications sector (SECﬂ@Qamples strongly suggest that OSS is more than a mere flash
[M). In Section[TN| tentative definitions and distinguishing feai the pan and that it needs to be taken seriously.
tu_res of OSS are briefly surveyed. Sec IV categorises theas in so many other industries, the ripples caused by
different possible levels of engagement in OSS developmeREs have also been felt in the telecommunication industry —
and usage, as practised by various agencies. Reasons why QR3ifically in the industry’s IT support area. One consequence
is particularly important to developing countries, are adducgfl this has been an investigation into the effect of OSS on
in Section[{. This section also summarises the importajie telecommunication industry conducted by Beropean
recent OSS initiatives that have been undertaken by th@situte for Research and Strategic Studies in Telecommu-
South African government. Sectipn|VI outlines several typic@lcations (EURESCOM). The resulting report [7] provides
software development activities commonly encountered in thg analysis on the effect that OSS is likely to have on the
telecommunication industryPrima facie evidence suggests iajecommunication industry.
that OSS could be beneficially deployed in these contexts.pq the gap between information technology and the tra-

In Section[ VI] a number of important observations are madgiional telecommunication industries has narrowed, so the
about the range, scope and impact _of c_urrent OSS use in ion of using open source software (OSS) in telecommu-
ICT domains related to telecommunications such as the Int&fzation industries has gained momentum. The initiation of

net. Collectively, the information provided suggests that thege, oral 0SS projects that are directly targeted at the telecom-

This research was funded through the Centre of Excelence in Teletramunications, core business areas Conﬁrm this trend. Examples
Engineering for the Information Society (CeTEIS) include the VOCAL project from the Vovida group [2] and the
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SIPfoundry [1] initiative launched at the Spring 2004 Voice Omatter of courtesy, one may register as a user of the product,
the Net (VON) Conference and Expo. but this is merely to indicate one’s support for the product.
Another project of importance to the telecommunication The primary benefit of engaging OSS at this level, is the low
industry is the development of a Carrier Grade Linux by thavestment required to acquire software solutions that address
Open Source Development Labs (OSDL). See [12] for a mooae’s need.
detailed discussion of this project. Clearly, therefore, OSS islt should be noted that commercial support services for
a major phenomenon to have entered the ICT industry, amakious OSS products are sometimes available, either through
all sectors of this industry would do well to take stock of itthe project sponsors or through third parties. The Linux
impact. distributions such as Red Hat and SUSE are examples of
OSS that is backed up by commercial support services. Thus,
I1l. DEFINING OSS arguments sometimes made by proprietary software vendors,
that the use of OSS leaves the user without any support, should

Notwithstanding this widespread incursion of OSS into tht?e treated as generalisations rather than as universal truths.

ICT industry, trying to define OSS turns out not to be quite as This level of OSS engagement — simply making use of an

easy as one might think. The Google summary (See [10]) af . . s
definitions on the web for “Open Source” is broad and relie(éSS product —is not regarded as negative within the OSS

heavily on the rather naive definition of OSS as ‘softwar%ommumty' On the contrary, the community's view is that

where the source code is available for anyone to extend sgmeone simply using an OSS product may in fact use it to

Zvelop some other OSS product. For example one may ‘sim-
modify’. Should one turn to the Open Source Initiative (OSIEO P b i P Y
as the principle OSS authority, the OSS definition turns o

use’ the Linux kernel but contribute to the development
to be much more complex and intricate (See [18]). At the Mozilla, as a resqlt of Wh.'Ch the kernel developgrs may
time of writing, the 1 & version of an OSS definition hadeventually reap pertam benefits as _W_eII. In theory, this means
' ' . that all community members benefit in a ‘balanced’ way.
been formulated, clearly suggesting that people have been
grappling to converge to a universally acceptable definition.
This current definition is too extensive to be reproduced helBe Modifying a product without sharing the modifications

and its full explanation is beyond the scope of this PaPEr. At this level of OSS engagement, one may decide to take

Nevertheless, some of the elf-_zments addressed by_ the defini foss product and customise it to suite one’s specific needs.

are worth mentioning. These include: the free (‘as in freedomp oo changes may then be kept internally instead of sharing

distribution of software; the availability of source code; th?nem with the community. There are a diverse set of reasons

legality of deriveq yvorks; the nqn—discrimination of usagq,'\lhy one might keep the changes to oneself. For example, it

and the nop-restnctweness of a Ilc_:ense. . might be that the modifications include royalty and/or patent

A list of licenses that comply with the OSI's definition Ofregulated elements

O?_i Cagsbl? f%ugg a_lt _[_171' hould b tused wi At this level, the degree of resource investment increases in
€ s _|r_1|_t|a_t|ve should not be confused wit roportion to the extent of internally made modifications to

the Free Software initiative, promoted by the Free Softw fe original 0SS product

Foundation (FSF) [9]. To some extent, these approaches are '

similar. However, the FSF focuses on the inviolate freedom of

using their software, whereas the OSS community’s goal is@ Modifying a product and contributing the changes back

ensure that the source code is always available, but is mar® the community

tolerant about its application. Here one acquires the product and again makes changes

and/or fixes problems to suite one’s particular need. However,
IV. LEVELS OFOSS ENGAGEMENT arrangements are then made to integrate these changes back

The extent to which people engage in the production aHdo the original project or to make the changes available to
use of OSS ranges from simple usage of an 0SS product§ community in some other way. The resource expenditure
full engagement in driving an OSS project. Different leveldt this level of OSS engagement will also vary in proportion
of OSS engagement are briefly described in the subsectiéddhe extent of the contribution.
below, starting off with the least involvement, in Subsection
[V-A] and progressing to Subsecti¢n TV-D which discussgs, Initiating and/or managing an OSS project
the management of an entire OSS project. Although certain ) oo .
benefits are associated with each of these engagement levely'Sually, at this level, significant resources will have to be

each level also requires certain resource commitments. Thid@sted into an OSS project. Participation at this level usually
will be indicated in the discussion to follow. becomes necessary when no one else is willing or able to

address a need and/or when one is the leader in the project’s
_ ) solution domain. The most noteworthy benefit is the ability to
A. Simply using a product steer (at least to some extent) the direction of the project.
At this level one simply acquires the OSS product in either Examples of this level of engagement include Netscape’s
source or binary form and uses it to fulfil a need. In mositiative in undertaking the Mozilla project and Pingtel's
cases this requires a negligible expenditure of resources. Amiiative with SIPfoundry.



V. AFRICA VI. TELECOMMUNICATION PROVIDER SOFTWARE

Viewed from a developing country’s perspective, there ap- DEVELOPMENT

pears to be a number of particular benefits associated with
the adoption of OSS strategies and policies. Three hoped-for

benefits are listed here: o . o
Telecommunication providers clearly tend to have similar

» Since licencing fees are no longer payable OSS adq ftware needs and tend to follow similar practices in ful-

tion results in a reduction in expenditure on importe ling these needs. They generally engage in a wide range

software from developed countries. It is sobering to no%eE software development projects, not only related to core

that estilmates of the .SOUth African gc_)vernments annuglisiness processes but also related to supporting business
expenditure on proprietary software licence fees is ovg

3 billion rand [13] — enough to cover the annual runnin
costs of several tertiary institutions!

« It has just been noted that the barrier to entry into IC
(both use and development) is high, especially due to
the high costs of proprietary software. It has also beenExamples of supporting business systems include payroll-
noted that OSS has the potential of reducing this. Thi/stems, human-resource management systems, accounting
means that OSS can potentially help developing countrigglutions, etc. Core business software may include network-
to bridge the digital divide and join the information ageplanning solutions, network-management, operational support

« The successful wide scale deployment of OSS could rgstems (OSS), next generation network (NGN) applications
take place without a commitment by the state to upgra@ed VoIP solutions.

IT skills in support of such adoption. As a result, in order One of the software development tasks traditionally per-
to be successful, large scale OSS adoption would haveriga 1y telecommunication software developers is the inte-
carry in its wake a significant and beneficial investmenfaiion of multiple third party solutions to meet the network
in IT skills development. provider's overall need. For example it might be necessary to
In order to encourage the adoption of OSS in Africa, the Fre@nnect the payroll system from vendor A with the accounting
Software and Open Source Foundation for Africa (FOSSFAhckage of vendor B. Should the propriety solutions of vendors
has been formed with the support of African leaders. FOA-and B be provided in binary-only format, then the integra-
SFA's report and action plan is provided in [8]. tion effort is likely to be more complex and tedious than if the
In 2001, the South African National Advisory Council orsource code of the different packages had been available. If
Innovation (NACI) held a workshop to promote the use ahe documentation or Application Programmer Interface (API)
OSS in South Africa. The workshop produced a discussiger the propriety solutions is limited, it may well become
document [14] that was released for public review. Feedbagkcessary to bring in consultants or vendor representatives.
was used to update the document, which was subsequently fligis increases the cost and time associated with a project.
sented to the Cabinet. Cabinet subsequently approved furt@gsarly, there could be advantages in relying on OSS in these
investigation into OSS, as a result of which the South Africagontexts.
Government launched, in September 2002, a drive towards -
gaining an understanding of OSS and its strategic impact o nother type of software qevglopment. aCt'.V ity frequently
government. The initiative included the launching of awebsiféndertaken by a telecommunlgatlon provider is wh.af[.may be
(www.oss.gov.za ) to facilitate the debate in public, as We”termed a .proo.f-qf-congept prOJe?t. Her,e, the fe§S|b|I|ty of a
as the publication of a report [11] compiled by the Governmel‘ﬂr_ge_r project is mvestlg_ated by gl_umg or h_ackmg togethe_r
Information Officers’ Council (GITOC). The report highlightseXIStIng products, possibly extending them in some way, in
the strategic importance of OSS to government. Also includ ader to solve a problem — or at least demonstrate that the

in the report are proposals on how the government might ad b[em can be solved n prmuple. The project pace is fast
0SS and promote OSS in South Africa. nd is aimed at producing nothing more than a prototype.
Hence, in building the prototype, there is little incentive to rely

In addition, the Council for Scientific and Industrial Re- ducts that . f. ial | ¢ t 0SS product
search (CSIR) has created the Open Source Centre (o§8gpr° ucts that require a financiaf investrment. progucts
m to be ideally suited for this type of development, not

to assist both government and industry with OSS initiative} v b ¢ their | A ¢ but also b
through training, awareness and support initiatives. only because ot their low procurement cost, but aiso because

These initiatives testify to the fact that the South Africar?f the availability of source code.

government places a high premium on OSS. Many statelt is a common cause that wherever significant software
bodies are currently engaged in investigating and supportidgvelopment takes place, — including within the telecommu-
its OSS initiatives, including: NACI; GITOC; the Presidennications industry — some developer is likely to acquire and
tial International Advisory Council on Information Societystart using an OSS tool to assist in that development. The
and Development (PIAC on ISAD); the Presidential Nationahnge of available OSS tools covers a wide spectrum, including
Commission on Information Society and Development (PN€&ditors, documenting systems, versioning systems, modeling
on ISAD); the National e-Strategy Task Team; the CSIR; aridols, integrated development environments, compilers, code
the State Information Technology Agency (SITA). generation systems,build and install systems, testing tools,

focesses. We briefly review here, some software development
eeds typically associated with telecommunication providers,
ithout wishing to imply that these are limited to the telecom-
unication industry, nor that the review is complete.


www.oss.gov.za

bugging and issue tracking tools, Blﬁbﬁc. Furthermore, projects are backed by industry leaders such as Cisco, which
Robbins [16] notes that such acquisition tends to haveisaone of the sponsors of VOCAL.

cumulative character so that, over time, the software de-This convergence highlights the need for telecommunication
velopment team begins to rely more and more on thepeoviders to adopt OSS solutions in building the backbone
OSS tools. Prudence demands that this acquisition proce$sa data oriented network. This may be deduced by the
be appropriately managed, and guidelines for doing this aaforementioned importance of OSS in the current internet
provided by Zwartjeset al. in [19]. backbone.

The forgoing discussion points to a number of activities The growth and success of Linux as the major OSS operat-
that are likely to take place as part the commonly undertak#g systems, has brought to the fore, the need to adapt it for
software development projects that are typically needed telecommunication usage. As a result, OSDL has launched
the telecommunications provider context. They suggest thhe Carrier Grade Linux (CGL) initiative. The goal of this
a variety of forces will increasingly apply pressure in theroject is to develop a Linux derivative that meets the avail-
direction of OSS adoption. Sectipn VI reviews a number afbility and service needs of telecommunication providers. This
additional instances in which OSS adoption has already hadh#iiative has drawn considerable attention, to the extent that
major impact on the telecommunications industry, as well asthird version of the specification has been drawn up. The
on the ICT industry as a whole. Such OSS adoption is likegroject could hold both positive and negative implications for
to impact on the software development approach. existing telecommunication providers. In a positive sense, it

The effect on the software development approach whenuld mean that lower capital investments will be needed
adopting a OSS strategy is elaborated on towards the end@f adopting NGN solutions. On the other hand, the very
Section[VI]. These findings represent preliminary input inttact of its low cost could generate additional competition for
in a much wider study that is currently underway. The scopxisting telecommunication providers, since the current entry
and goals of this wider study are briefly outlined in Sectioharrier caused by huge capital investment requirements will
V11T be lowered. In addition, such a new entrant into the market

would not be encumbered with an existing expensive capital
VIl. M AJOROSS TRENDS investment base that needs to be serviced. This foreshadows a

In this section, a brief assessment is made of the impact ”qgltential scenario similar that which arose when Japan’s third

0SS has been making in selected areas of the ICT indusf erator entered the market. The latter started from scratch
th a soft-switch solution for its network, thus allowed it to

Clearly, this is not intended as a comprehensive assessmen o id . | hat th -
should rather be seen as the outcome of a pilot investigatiBWV' e services at a lower cost that the existing operators.

into the OSS phenomenon, providing a justification for a much Severz;]\l Iargetzhcorpotratloné ha\;e startegl adopt!ng a;n tOtSS
more intensive study. approach over the past number of years. Companies of stature

The Internet is an example of a data network that uch as IBM, Novell and Hewlett-Packard (HP) are among
primarily built on OSS solutions. For example, Apache hol ese. Hewlett-Packard has even developed and adopted the

over 66% of the web-server market [15]. The majority o rogressive Open Sourd®] strategy. This strategy defines

domain name servers (DNS) are BIND. QMail and Sendmamree levels of open source software development within HP,
thich may be summarised as follows:

together dominate the SMTP Server market [3]. In addition, i )

the leading web-based e-mail clients such as SquirrelMail and® 'Nner Source This designates the use of an Open Source

IMAP webMail Program (IMP) are OSS solutions. Indeed, ~aPProach within the company when developing certain

Telkom SA itself uses SquirrelMail as its ISP business’ web- Products. The visibility of these products is restricted to

mail client. Even the operating systems such as Linux and the internals of the company. - _

BSD that are commonly used for these servers are OSS based. Controlled Source A project classified as such is re-

In the case of business supporting software, various 0ss Sticted not simply to the company itself, but also to

solutions are regarded by many people as viable alternatives to S€l€cted partners outside the company. ,

their proprietary counterparts. Examples include OpenOffice;* Opgn SourceThis designates a normal OSS project as

Ximian Evolution; Mozilla: Linux (in a multitude of distribu- _ d€fined by the OSI.

tion flavours) and MySQL. In fact, Evans Data Corporation’shiS @pproach could be adopted by any large company, thereby

December 2003 database survey shows a 30% increase indfiif! benefiting from and adding benefit to the OSS approach,

use of MySQL [4] . W|_th|n t_he constraints of certain business/legal I|m|tat|pns.
As the voice and data networks converge ever closer, O¥4h this approach one would be able share code/artifacts

products appear to be playing a major role in bringing thRetween business units — in the case lofer Source-

about. Because of OSS projects such as VOCAL by Vovid'?,duc'ng dup!lcatlon as one benefit. BenNge_n business-partners

and the sipX range by the SIPfoundry, the provision of volphat partake in the same industry with similar needs, the co-

solutions in Open Source form has become a reality. Thegeration could extend the relationships and potentially benefit
all parties involved by sharing development cost for example.

L'Blog — (weB LOG): A blog is basically a journal that is available on the The increased adoption and interest of OSS has lead to
Webtl’- The acg‘l’ity of Updlating a blog iS”“b'Oggi”g; "é”dl someone f"t"ho keﬁﬂ\ﬂicrosoft introducing itsShared Codénitiative as a counter to
a blog is a “blogger". Blogs are typically updated daily using software tl . ; . . ..
allows people with little or no technical background to update and mainta?ﬁe S.h'f_t from proprietary to QSS S.O|Ut_'0ns' The implications
the blog. ' [6] of this initiative need further investigation.



In considering the traditional in-house development versus
OSS development, some preliminary observations about the
differences in the respective approaches to software develope
ment can be inferred.

Firstly, the features of an OSS project are typically driven by
the contributors’ immediate needs, whereas traditional projects
tend to compile/plan requirements in detail before starting
development. .

Secondly, the primary focus lies with the source code and,
as a result, most effort typically goes into producing the
code. This means that an OSS approach tends to limit the
‘burden’ imposed by documentation and modeling, keeping
these activities to the bare minimum. Traditional development
approaches, by way of contrast, tend to generate a larges
amount of documentation and models.

Thirdly, OSS projects are driven by volunteers who are
motivated by a need for the solution that is to be delivered.
This motivation is extended to include an interest in domain e
and/or technology associated with the project. Within a com-

that there are a host of metrics, both other explicit and
implicit, that are deployed in deciding on where and when
OSS should be used.

Further investigation is necessary into the viability of
adopting OSS alternatives in specific support of business
solutions. For example, under what circumstances would
it be viable to replace proprietary operating systems,
office suites, databases, etc. with OSS systems?

There is also a need to explore the range and usability of
OSS solutions that are specifically focused on telecom-
munication needs.

Another objective is to resolve the legal aspects associ-
ated with the diverse range of available OSS licenses,
many of which are currently in use.

Different models of engagement with OSS projects have
been mentioned in Sectidn]lV. How these various levels
of engagement influence in-house software development
needs to be more fully explored.

There is a need to critically investigate the differences
between traditional software development approaches and

pany this may not be the case since an employee is assigned those typically used in OSS projects. Many questions

to projects as the manager sees fit. This tends to limit the
personal motivation of the employed developer.

These, and a number of other factors are described by
Robbins in [16]. These factors and their effects on the software

come up in this regard. In practice, are there indeed sig-
nificant differences between the two domains? What are
these differences in practice? What — if any — differences
should there be?

development approach of corporate development teams that are An important objective is to compile a model that will

considering adopting OSS, need to be investigated further.

VIIl. G OALS OF THEINVESTIGATION

The previous sections provigeima facieevidence that an
in-depth investigation into the potential role and impact of OSS

provide guidance on the use of OSS solutions. Although
the model will primarily be directed at a telecommuni-

cation provider’s in-house development team, it is likely
that it will be more widely applicable.

IX. CONCLUSION

on South African telecommunication providers, is a matter of Open Source Software is a significant phenomenon that is
strategic importance. increasingly successful in areas such as internet infrastructure,
Such an investigation is currently being undertaken, and t8ent and server platforms and software development tools.
following goals have been identified: In the telecommunications industry, it is making inroads into
« An initial objective is to gain an understanding of whaiT support, software development and even the core business
OSS is, what its history is and what its possible futuref designing, operating and managing telecommunications
may be. The information provided in Sectipn] Il reprenetworks. However, decisions concerning when and where
sents initial findings relating to this objective. to make use of OSS are being made largely within tactical
« A second objective is to critically investigate the allegedontexts, and without appropriate information about their po-
motivations for developing OSS solutions. It is importantential strategic effects. This article puts forward an argument
to identify the critical success factors for relying on OSShowing that it is strategically important to undertake further
solutions. investigation of the effects that the adoption of OSS products
« In support of the previous objective, it is important tand development philosophies might have, with a specific
investigate what appears to be an emerging trend fincus on the telecommunications industry.
terms of which certain large corporations have started orStarting with an introduction to the concepts underlying
have acquired OSS businesses. A prime example of tld§S, including the levels of possible engagement, the article
phenomenon is the fact that Novell has bought SUSE agdes on to explain why and how OSS is important to develop-
Ximian. There is a need to study the effect that this treriddlg countries. Among the reasons are reduced licencing fees,
may have on the OSS movement as a whole. reduced barriers to entry into ICT industries, and possibilities
o It is also important to establish how OSS productsf local skills development. Africa is embracing the OSS
compare to propriety solutions. This should include aconcept, with a few major initiatives gaining impetus. In South
examination of metrics relating to quality, usability, mainAfrica, in particular, there is significant government interest
tainability, return-on-investment (ROI) and total cost oand support for the promise that OSS holds in nurturing a
ownership (TCO). The fact that there has not beenbadding local ICT industry and narrowing the digital divide.
lemming-like rush to acquire OSS across all sectors of Focusing in on the telecommunications industry, the article
the IT community, despite its free availability, indicatesliscusses how OSS may be beneficial to software devel-



opment efforts in that industry. In the two primary areagg] Free Software Foundation. GNU Operating System - Free Software
of software development, supporting business systems and Foundat|on-h0mepag§3. Webs]tg._[Onllne].Avallable: http://www.fsf.org
| L h tiviti fint t.([)10] Google. (2004, April) Definitions of Open source on the
core te ecom_mumcat'on systems, the activities of integrati n Web. [Online]. Available: | http://www.google.com/search?hl=en&Ir=
and developing proofs of concept are expected to benefit &ie=UTF-8&oi=defmore&qg=define:Open+souice
from the adoption of OSS products, including useful softwaféll “Using Open Source Software in the South African government,”
d | | Online, Government Information Officers’ Council (GITOC), January
eve OPme”t tools. . . o 2003, version 3.3. [Online]. Available: http://www.0ss.gov.za/modules.
Looking further, the article shows how OSS is beginning to  jphp?op=modioad&name=Downloads&file=index&reg=getit&lici=6
have an effect on many ICT aspects of the te'ecommunicaﬁdh@ |. Haddad, “OSDL’s Carrier-Grade LinuxCD’ReilIy - Linux DevCenter
d in. C f dat d . t K bined April 2004. [Online]. Available: http://www.linuxdevcenter.com/pub/a/
(_)mam' onvgr_g_e_nce o data an \_/OICG networ s,_com ine linux/2004/04/08/carrier_grade_linux.himl
with the possibilities of lower barriers to entry with OSS13] Information Technology Editor. State to save billions on software.
solutions, have seen the start of significant efforts such (&4l gaﬂona‘ ngiSOS:y COU%LC”OOH '”gVOVS“Odn - Oge” E‘ffwafe X‘/Ofkingl
. . . . roup, “Open Source pen Standards in Sout rica: A critical
enhe_mcements to Linux in order t? prowde the quality Pf issue for addressing the digital divide (version 1.0),” Online, January
service demanded by telecommunications. OSS alternatives 2002. [Online]. Available! http://naci.org.za/pdfs/opensource.pdf
latf d datab bei . tigated Available: http://news.netcraft.com/archives/web_server_survey.html
_Server pla (_)rms and databases are elng Investigate eam?ﬁgiy\]. E. Robbins, “Making sense of the bazaar: Perspectives on open
in the continuous search for cost effectiveness. Large com- source and free software,” forthcoming Publication. [Online]. Available:
panies are adopting some of the principles of Open Sourcl:(? ?ﬁpi/gVWW-‘és-UC‘-e?l?fj“t?bbi“TséPapers”Obgi?S'msom-‘\ﬁfb te. [Online]
. . . e Open source Initiative. € approvea licenses. epsite. nline|.
devel_opment in their softwgre development,. to harne_s§ widef! Available:[Rtp:/fwww.opensource.orgllicenges/
creative power and potential numbers of willing participan{s8] ——. The open source definition. Webpage. [Online]. Available:
in projects, company-wide. . Igatt;)Z:/IW\r/t\(w.o%ensoug:eﬁorg/clijoc(s;/dzﬁnit‘ionAahé) y 4B W, Wat
. . . e . Zwarges, J. van Geren, D. . Kourie, A. boake, an . V. Watson,
Faced with compelllng Change’ we often resort K? mtumv@f “Industry experience in using an abstract model to select software
responses rather than well-founded reasons. There is therefore development tools,” submitted May 2004 to SAIEE Transactions.
a need, especially in South Africa, for critical analysis of the
implications of these changes. For this reason, investigation
should be undertaken into important aspects of OSS: the
future, risks and benefits, motivation and success factors, and
comparing OSS to proprietary offerings in terms of quality,
usability, maintainability, return on investment and total cost
of ownership. The viability and recommended process of
replacing proprietary products with OSS alternatives, the range
of products focused on telecommunication needs in particuIMP’ke' Theunissenreceived a MSc degree in Computer Science in 2004 from
d the infl that OSS d | t will h in-h the University of Pretoria. He also holds a BSc (Hons) degree in Computer
an € Influence tha e\{e opmen Wl. aV(_:" oq IN-NOUSEKence (2001) and a BSc degree in Information Technology (2000). He
development, are further pressing areas of investigation. Thegged a PhD in Computer Science at the University of Pretoria in 2004.
investigations should be synthesised into a model that will
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