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Abstract.

Commercial-off-the-Shelf (COTS) and Open
Source Software (OSS) products have had
significant impact on software development. The

phenomenology  of  COTS-Based  systems
challenges  the  software  community by
emphasising the problems of COTS/OSS

products identification, selection and evaluation.
In this paper we address these problems by
looking how the marketing of such COTS/OSS
products can affect their identification and
selection. We propose decisive factors that can
help COTS/OSS product providers to market
their products more effectively and assist users
to conduct COTS/OSS product identification and
selection more efficiently.

Keywords. COTS/OSS product marketing
1. Introduction

Component-based software engineering has

become a ‘sine qua non’ in software
development today; aiming to address its
complexity, increase its productivity and

decrease its development costs. COTS Based
Software Development (CBSD) adds more
towards configuring software systems from pre-
built and re-usable software products that are
plugged-in into software applications and bought
/sold at their marketplace [17]. We discuss the
development and deployment of COTS products
to deliver tailored software systems [1], and we
try to find solutions that make them compatible
with other distinct and heterogeneous products
(known as complex software systems) [8].

OSS products affect software development
further, by pushing developers towards software
solutions that are freely available and may have
visible source code and give rights to make
relatively imaginative derivatives [4]. We
witness a rich pool of reusable open software
solutions, typically available at the cost of

downloading the code from the Internet. They
include everything from using OSS products and
libraries, to acquiring frameworks and installing
a complete application server [22, 21].

Various works discuss the use of COTS and OSS
products in CBSD, and investigate the
phenomenology of COTS-based systems [20],
[2]. One of the most important issues, shared by
both the COTS and OSS communities, is centred
on COTS/OSS product acquisition [25],
problems and risks of selecting them [23], and
processes for evaluating them [10].

In this paper we focus on the problem of

identifying and selecting COTS/OSS products. If

we observe that more than 99% of the executing

computer instructions come from COTS/OSS

products [2], then the ability to find an adequate

product becomes crucial. The lack of standard

and well-defined COTS/OSS identification,

selection and evaluation approaches have

resulted in many organisations investing in poor

product choices.  The research community

addresses the problem by proposing:

= processes for product selection [9],

= a customisable approach to COTS selection
[16],

= search techniques for product selection [6],

= categories of available COTS to achieve an
efficient and reliable selection process [5],

= tools for COTS/OSS product selection [12],

= formal processes for COTS evaluation [14].

In spite of all the research, most organisations
still select COTS/OSS products in an ad-hoc
manner [13]. Thus we want to address the
problem by emphasising that we need to identify
such products first, before we start evaluating
and selecting them. The identification of
COTS/OSS products is as important as their
selection. However, COTS/OSS markets are
problematic [25]. To assume that users might
have a comprehensive pool of COTS/OSS
products, as in [6, 15], is at the moment
unrealistic. We agree with [20] that, in order to

27™ Int. Conf. Information Technology Interfaces ITI 2005, June 20-23, 2005, Cavtat, Croatia

Authorized licensed use limited to: University of Westminster. Downloaded on May 21,2010 at 10:27:48 UTC from IEEE Xplore. Restrictions apply.



make better decisions in CBSD, we need more
collected empirical knowledge that helps us to
understand how users are finding, selecting and
integrating COTS/OSS products.

Therefore, we decided to place ourselves in the
COTS/OSS product user’s shoes, make a pool of
arbitrary selected COTS/OSS products and
analyse if we could recognise any decisive
factors that could make our identification and
selection tasks more effective. Such an approach
has immediately raised the question of whether
COTS/OSS products are marketed adequately. It
is reasonable to expect that COTS/OSS product
marketing may have direct impact on their
identification and selection.

The issues of COTS/OSS definition and their
classifications are outside the scope of this paper.
We adopt the COTS definition from [17]. We
call COTS/OSS product owners “providers”, and
people who acquire COTS/OSS products are
referred to as “users”.

Section 2 defines the aims of the paper and
briefly overviews the related works. Section 3
outlines a procedure for deriving decisive factors
that can help COTS/OSS product providers to
market their products effectively. Section 4
describes the application of our decisive factors
to 264 COTS/OSS product websites and analyses
the results for two of the decisive factors. Section
5 concludes and outlines our future works.

2. The aims of the paper and related work

In the previous section we have highlighted
the problem of finding and selecting COTS/OSS
products.  The current COTS/OSS product
markets do not provide a mechanism, which
addresses this problem. Thus our work offers a
set of decisive factors that COTS/OSS product
providers could follow if they want their
products to be considered for selection. An
effective COTS and OSS market, which in turn
leads towards more efficient CBSD, could help
users to conduct:

a) Identification of possible candidate products

b) Accurate selection from all candidates

c) Safe selection from all candidates

d) Selection of products that are interoperable
with the user’s existing system.

We propose a set of decisive factors for
COTS/OSS product providers that will ensure

activities (a)-(d). This means that these decisive
factors can be used by COTS/OSS product
providers in order to market their products more
effectively. We aim to test our decisive factors
by applying them to 264 arbitrarily selected
COTS/OSS product websites and assessing if the
COTS/OSS product providers are marketing
their products effectively.

We are not aware of any similar work that
emphasises COTS/OSS product marketing in
terms of addressing their identification problem.
However, we have been motivated by the works
of [23, 1, 5]. Our decisive factors show some
overlapping with attributes used to select COTS
in [23] (see section 3.1 in this paper). We can
also place our decisive factors within a quality
features tree, given in Figure 3 from [1], where a
knowledge based system has been developed in
order to support COTS-based software
development. The conceptual model for COTS
taxonomies, given in Figure 2 from [5], has
helped us to create our decisive factors. We
associate each of them to one or more questions,
which were asked when browsing our pool of
264 COTS/OSS products provider’s websites.

3. Decisive factors for effective COTS/OSS
product marketing

3.1. Inspection of COTS/OSS market

In order to derive decisive factors we had to:

(1) have sufficient knowledge of the current
market situation, ie. to know how
COTS/OSS products are currently marketed,
and

(i) become familiar with the ways in which
potential COTS/OSS product users search
for such products.

For (i) above, we used Google, which selected
COTS/OSS product websites according to given
keywords. We also used websites [26] to add to
our pool of selected COTS/OSS providers’
websites. To ensure that the collection of
websites was not biased, we included the
findings from our students’ works. We set up an
assignment in which we asked students to inspect
the COTS/OSS product market and provide, for
each selected product, a brief overview of the
way that they are marketed. This included
information on their functionality, prices,
maintenance, vendor’s information, and so on.

Authorized licensed use limited to: University of Westminster. Downloaded on May 21,2010 at 10:27:48 UTC from IEEE Xplore. Restrictions apply.



With regards to (ii) above, we looked at works
which elaborated on the methods of searching for
COTS/OSS products. The methods range from
browsing the Internet (as we did in (1)) to visiting
trade shows, exhibitions, or calling special
interest groups that may provide names of
COTS/OSS products suppliers [18]. However,
the proliferation of e-markets, i.e. the increasing
tendency for marketing any products on the
Internet, influenced our decision to keep the
arbitrarily chosen 264 websites as the basis of
our exploratory study, and not to extend it
further.

3.2. Creation of decisive factors

An initial inspection of all 264 websites has
indicated the following:

(i) We have observed that COTS/OSS products
may range from (a) part of a large-scale or
small-scale system, in which they act as one
of the building blocks, to (b) a standalone
application used by small companies or by
individuals for their personal use at home. In
all cases, it is reasonable to expect that the
user responsible for the COTS/OSS product
selection would have some idea of the
budget available. It is almost equally certain
that the functionality of the sought
COTS/OSS product is also known after a
casually-done preliminary enquiry, or a
formally-conducted requirements analysis
phase, has been carried out. Thus, as with
most of the software products on the market,
the budget and the functionality may be
treated here as the primary factors when
searching for COTS/OSS products.

(i1)) The quality of the information provided by
the COTS/OSS product providers varies
enormously.  There were websites that
provided information on functionality and
price explicitly, and websites where the
same information was difficult to find and
understand. There were websites where the
same information could be obtained only
after careful browsing of all pages. Some
websites elaborated on the COTS/OSS
product support and maintenance more than
others, and some of them gave excellent
insight on possible trial versions, a product’s
development history and current customers.

(iii) There was no difference in the way that
COTS/OSS products were presented in their
marketplace. Thus, in this study we do not
distinguish between them

The issues above served as the basis for
generating decisive factors for COTS/OSS
product marketing. We have decided to group
them as functionality, price, environment,
support and maintenance, and quality assurance
as in Table 1. All these factors are derived from
the observations described in (i) and (ii) above.

Decisive Factors Description

Functionality Capabilities that the COTS/OSS
product facilitates in terms of

functions, operation etc.

The cost of the COTS/OSS
product to be paid at the time of
purchase, and the possible future
costs associated with upgrades,
licensing and so on.

Price

Environment Hardware and software required
for the successful integration of
the COTS/OSS product into an

existing system.

Support Technical and non-technical
and assistance  offered to the
Maintenance COTS/OSS product users when
installing and maintaining the
product.

Quality The COTS/OSS  product’s
Assurance fitness for its intended purpose,
which can be measured by an
offered trial version, or by
considering the product’s age,
its market share, the feedback
given by existing users etc.

Table 1. Decisive Factors

We compared our decisive factors with the
COTS/OSS product’s characterisation attributes
from [23], aiming to enrich our list of decisive
factors. It did not happen, because we believe
that some of the attributes found in their work
are not crucial for COTS/OSS product’s
identification and selection. For example, their
definition of learnability and usability attributes
cannot be placed within the left column of our
Table 1. When selecting a COTS/OSS product,
user’s satisfaction is difficult to assess in
advance, except if a trial version is offered and
the COTS/OSS product has been run and used
for a while. Furthermore, we believe that the
learnability attribute reflects the readiness of a
user who happens to use COTS/OSS products,
but cannot be crucial for its selection. The
decisive factors we present in this paper do not
impose an order of importance and they may be
adopted and omitted as and when (ir)relevant.
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3.3. Creation of the questionnaire

We have elaborated on each decisive factor

by transforming it into a set of questions. Each
set of questions tries to establish if the relevant
information on each of the 264 websites is:
= available,
= explicitly given, and
= easy to understand.
Such questions serve as a skeleton for the
questionnaire that has been applied to the 264
websites, to assess if COTS/OSS product
providers market their products adequately and
enable users to conduct (a)-(d) from section 2.
Due to space restrictions we give, in Table 2, an
extract from our questionnaire that comprises
two decisive factors: functionality  and
environment. A more comprehensive version of
our paper, where a full questionnaire and all
decisive factors associated with it are applied to
the 264 COTS/OSS product providers’ websites,
is available in [7]. The questions in Table 2 are
self-explanatory.

activities (a)-(d). For example, questions F-1 and
F1.1 (associated with the decisive factor
“functionality”) address activity (a) by putting
an emphasis on effortless identification of a
COTS/OSS product. The questions in section
(E) from table 2 (associated with decisive factor
“environment”) mainly deal with activity (d),
which addresses the selected COTS/OSS
product’s interoperability with the user’s existing
system.

Activities in COTS/OSS product | Questions from
identification/selection questionnaire
a) Identification of possible F-1and F-1.1
candidate products
b)Accurate selection from all F-2 to
candidates F-2.2.2.
c) Safe selection from all Maps to other
candidates questions not
shown in Table
2
d)Selection of products, which E-1to
are interoperable with user’s E-1.2.2.

existing system

Functionality: (F)

1. Does the COTS name reflect its functionality?

1.1. If no, is the description of a COTS product
readily available and unambiguous?

2. Is the functionality explicitly given?

2.1. If no, can the functionality be deduced after
carefully analysing the entire website?

2.2. If yes, is the functionality given easy to
understand?

2.2.1. If no, is it because of a difficult language or
specialist language being used?

2.2.2. If no, is it because the web site is overloaded
with information and it is difficult to extract the
desired information?

Environment: (E)

1. Is the environment needed for successful COTS
product integration explicitly stated?

1.1. If no, can the environment be deduced after
carefully analysing the whole website?

1.2. If yes, is the environment easy to understand?
1.2.1. If no, is it because of a difficult language or
specialist language being used?

1.2.2. If no, is it because the website is overloaded
with information and it is difficult to extract the
desired information?

Table 2. Extract from the questionnaire

We have mapped a set of questions from the
questionnaire to the activities wused for
identifying and selecting COTS/OSS products,
given in (a)-(d) in section 2. Table 3 shows the
mapping of a set of questions for the
functionality and environment decisive factors to

Table 3. Mapping of activities for COTS/OSS

product identification/selection and the
questions from Table 2
4. Results

The results of the study send some

interesting messages in terms of COTS/OSS
marketing. For example, question F-1
demonstrated that 58% of COTS/OSS providers
did not choose a reflective name for their
products. This means that users will have to scan
through the description of COTS/OSS products
in order to decide if they can be chosen as
candidates for COTS/OSS product selection.
Fortunately, amongst these providers, the
majority provided a description that is clear and
immediately visible to users. Still, this means
that 12% of all 264 websites were at risk of being
eliminated because they required a great effort to
check if their products could be candidates for
COTS/OSS product selection. However, from
the perspective of COTS/OSS product
functionality, the results were not very
impressive. 58% of websites did not provide an
explicit functionality for their COTS/OSS
products and hence users have to carefully
browse the provider’s entire website in order to
extract the functionality. 8% of these websites
did not provide any adequate explanation for the
functionality.
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Questionarie Results for Functionality
200
150
100 [
0
F-1 F-1.1 F-2 F-21 F-22 F-221 | F222
mYES| 1M1 122 11 132 47 92 46
mNo 153 31 153 21 93 1 47
oNA 0 1M 0 1m 124 171 171
Figure 1: Questionnaire results for the

decisive factor “functionality”

A similar picture emerges from the results
for the “environment” decisive factor. 27% of
providers do not specify the required hardware
and software for the successful integration of
their COTS/OSS products. Furthermore, amongst
the websites that do provide the relevant
information, 80% of them do not provide it
explicitly. Therefore, users have to scrutinise the
entire website in order to deduce the required
hardware and software. The rest of the results for
the two decisive factors (i.e. functionality and
environment) are provided in Figures 1 and 2.

Questionarie Results for Environment

250

200
150
100 —| |_
50
; []
E1 E11 E12 E1.21 E122
oYES 58 136 94 42 14
mNo 206 70 42 0 28
oNA 0 58 128 222 222

Figure 2: Questionnaire results for decisive
factor “environment”

5. Conclusion

In this paper we outlined the likely
consequences of ineffective COTS/OSS product
marketing in terms of its impact on COTS/OSS
product identification and selection. We have
emphasised that for users, COTS/OSS product
identification is as important as their selection.
Therefore, we have derived decisive factors

(primarily aimed at COTS/OSS product
providers) for guiding them towards creating
more effective marketplaces. Such marketplaces
will in turn ensure that users conduct COTS/OSS
identification and accurate and safe selection of
interoperable  COTS/OSS  products  more
efficiently.

We plan to evaluate our decisive factors
further.  They can be incorporated within
Template-1 from [18], which may prove their
facilitation = of the  Procurement-Oriented
Requirements Engineering (PORE) method.
(PORE integrates requirements acquisition and
COTS/OSS product selection.) Template-1 is
based on COTS/OSS product selection derived
from information given by their providers, which
suits our decisive factors very well. We are
currently  categorising all 264  websites
intuitively, which will help us to evaluate our
decisive factors further and understand better
how the COTS/OSS product markets work. Such
a categorisation may help to propose tailored
guidelines for each COTS/OSS product
marketing category. We will apply all our
decisive factors for marketing to our COTS
products we have developed for the automation
of medicinal product evaluations [11].

6. Acknowledgements

We wish to thank our students taking the
undergraduate Distributed Business Applications
or postgraduate Systems Design modules, who
contributed to this research. We are also grateful
to our colleague Ms Lindi Slevin for her proof-
reading.

References
1. Bandini S., De Paoli F., Manzoni S.,

Mereghetti P. (2002) A Support System to
COTS-based Software Development for

Business Services, Proc. of the 15"
international ~ conference on  software
engineering and knowledge engineering

SEKE °02, Ischia, Italy, 2002, pp. 307-314.

2. Basili V.R. and Boehm B. (2001) COTS-
Based Systems Top 10 List, in IEEE
Computer, May 2001, pp 91-93.

3. Bhuta J. and Boehm B. (2005) A Method for
Compatible Products Selection, in
Proceedings of the 4™ International
Conference COTS-Based Software Systems
ICCBSS 2005, Bilbao, Spain, LNCS 3412,
Springer-Verlag, pp. 132-143.

Authorized licensed use limited to: University of Westminster. Downloaded on May 21,2010 at 10:27:48 UTC from IEEE Xplore. Restrictions apply.



10.

11.

12.

13.

14.

15.

Bonaccorsi A. and Rossi C., Why open
source software can succeed., Research
Policy, 32(7):1243-1258, 2003

Carvallo J.P., X. Franch, Quer C., Torchiano
M. (2004) Characterisation of a Taxonomy
for Business Applications and the
Relationships among them, in Proceedings of
the 3" international conference on COTS-
Based software systems (ICCBSS), LNCS,
Feb 2004

Clark J., Clarke C., De Panfilis S., Granatella
G., Predonzani P., Sillitti A., Succi G.,
Vernazza T. (2004) Selecting products in
large COTS repositories, in the Journal of
Systems and Software, 72(2004), pp. 323-
331.

Dagdeviren H. and Juric R. (2005) Decisive
Factors for Effective COTS/OSS Product
Marketing, To be submitted to the Journal of
Computing and Information Technology
Gobel S. and Nestler M. (2004) Composite
Component Support for EJB, Proc. of the
Winter Int. Symp. on Information and
Communication  Technologies, Cancun,
Mexico, pp.1-6

Grau G., Carvallo J.P., Franch X., Qwuer C.,
DesCOTS: A Software System for Selecting
COTS Product, In Proc. of the 30th
EUROMICRO Conference. Rennes, France.
pp. 118-126. IEEE Computer Society. 2004.
Haynes S.R., Purao S., Winter J.R. (2004)
Evaluating Products in the Context of Use,
In Proceedings of the 26™ International
Conference on Software Engineering MPEC
2004, Edinburgh, Scotland, UK

Juric R. and Williams S., Experiences of
Generating COTS  components  when
Automating Medicinal Product Evaluation,
To appear in Proceedings of the SEKE ‘05
Conference, Taiwan, Republic of China
Krystkowiak M., Bétry V., Dubois E.,
Efficient COTS Selection with OPAL Tool,
In Proceedings of the 26™ International
Conference on Software Engineering MPEC
2004, Edinburgh, Scotland, UK

Kunda S., A social-technical approach to
selecting software supporting COTS-Based
systems, PhD thesis, University of York,
UK, 2001

Lawlis P.K., Thomas D.A. and Courtheyn T.
(2001) A Formal Process for Evaluating
COTS Software Products, in IEEE
Computer, May 2001, pp 58-63

Melnick J.C. and Lauriere S. (2004) Using
eCOTS portal for sharing information about

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

COTS software products and procedures on
the Internet and in corporate intranets, In
Proceedings of the 26™ international
conference on software Engineering MPEC
2004, Edinburgh, Scotland, UK

Mohamed A., Ruhe G., Eberlein A. (2004)
Towards Customizable Approach for COTS
Selection, in proceedings of the 8" IASTED
International ~ Conference on  Software
Engineering and Applications, Nov. 9-11,
2004, Cambridge, MA, US

Morisio M., Seaman C.B., Basili V.R., Parra
A.T., Kraft S.E., Condon S.E. (2002) COTS-
based software Development: Processes and
Open Issues, in the Journal of Systems and
Software, 61(2002), pp. 189-199.

Ncube C. and Maiden N. (2004) Selecting
COTS  Anti-virus  Software for an
International Bank: Some Lessons Learned!,
In Proceedings of the 26™ international
conference on software Engineering MPEC
2004, Edinburgh, Scotland, UK

Northcott M. and Vigder M. (2005)
Managing Dependencies between Software
Products, in Proc. of the 4™ International
Conference COTS-Based Software Systems
ICCBSS 2005, Bilbao, Spain, LNCS 3412,
Springer-Verlag, pp. 201-211.

Reifer D., Basili V.R., Boehm B.W., Clark
B. (2003) Eight Lessons Learned during
COTS-Based Systems Manitenance, in IEEE
Software, Sep/Oct 2003, pp 94-96

Serano N., Calzada S., Sarriegui J.M.,
Ciardio 1., From Proprietary to Open Source
Tools in Information Systems Development,
In IEEE Software, Jan/Feb 2004, pp 56-58
Spinellis D. and Szyperski C., Guest editors'
introduction: How is open source affecting
software development? [EEE Software,
January/February 2004, 21(1):28-33
Torchiano M., Jaccheri L., Sorensen C.F.,
Wang Al  (2002) COTS  Product
Characterization, in Proc. of the SEKE ‘02
Conference, Ischia, Italy, pp 335-338
Torchiano M. and Morisio M. (2004)
Overlooked Aspects of COTS-Based
Development, in IEEE Software,
March/April 2004, pp 88-93

Ulkuniemi P. and Seppanen V.(2004) COTS
Product Acquisition in an Emerging Market,
In IEEE Software, Nov/Dec 2004, pp 76-82
Web references:

http://www.eCots.org
http://www.sourceforge.net

Authorized licensed use limited to: University of Westminster. Downloaded on May 21,2010 at 10:27:48 UTC from IEEE Xplore. Restrictions apply.





