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ABSTRACT
In this position paper, we have reported results of an industrial
seminar. The seminar was intended to show our findings in an
international survey, conducted in Norway, Italy and Germany, on
off-the-shelf component-based development. Discussion in the
second section of the seminar revealed several obstacles of
popularizing the OTS based development theories into IT
industry.

Germany. In addition, the sample was selected randomly instead
of on convenience as in the pre-study.
The survey was designed to investigate six main research
questions:
•

RQ1: What are the main motivations of using OTS
components instead of building them in-house?

•

RQ2: What are the real common OTS-based process models,
and what are the possible variances?

•

RQ3: What is the OTS component selection process used in
practice?

•

RQ4: What risks have been identified and what are their
relationships with the project contexts?

•

RQ5: Which risk management methods have been performed
and with what the results?

•

RQ6: What are the differences between COTS and OSS
components?
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1. INTRODUCTION
Software developers are using an increasing amount of COTS
(Commercial-Off-The-Shelf) and OSS (Open Source Software)
components in their projects. However, using such external
components introduces many risks [2, 5, 10]. Before project
managers decide to acquire an external component, instead of
building it in-house, they must identify and mitigate possible
risks. Researchers and practitioners have proposed many new
COTS selection and development processes [1, 14,19].
As most theories were based on local case studies, it is necessary
to evaluate their conclusions on a larger sample. We have
performed an international survey on process improvement and
risk management in COTS and OSS component based
development in Norway, Germany and Italy [12, 13]. After we
analyzed data, we hold an industrial seminar to report our
preliminary results to the participants of this study and some
interested project managers. An hour discussion revealed many
new concerns from an industrial viewpoint.

2. BACKGROUND
Our survey is the second phase of a systematic study on process
improvement and risk management in OTS based development.
We started from a pre-study, focusing on software process
improvement in COTS based development, and being performed
with structured interviews of 16 COTS projects in Norwegian IT
companies [11]. The following main survey extended the prestudy in two dimensions. First, it included OSS components
because they represent an alternative to COTS components.
Second, this study included samples from Norway, Italy and

The unit of study is a completed software development project.
The projects were selected based on two criteria:
•

The project should use one or more OTS components

•

The project should be a finished project, possibly with
maintenance, and possibly with several releases.

In the data collection process, we promised our participants that
we would report the result of the study in the form of a seminar.
After we have finished the data collection in Norway (47 projects)
and gathered some data from Germany and Italy (23 from
Germany and 20 from Italy), we held a seminar at Oslo in Feb.
2005 as we promised to the Norwegian participants.
The intentions of the seminar include two parts:
•

First, we would like to report our results by giving guidelines
on how to improve processes and manage risks in OTS based
development.

•

As most data of this study show only the state-of-thepractice, we do not know possible cause-effect relationships

of our conclusions. We therefore had one hour discussion as
the second part of the seminar to get feedback from the
participants.
23 Norwegian industrial persons showed up in the seminar. More
than 40% of them came from large-sized IT companies (more than
100 employees). 40% came from a medium-sized (with 20-99
employees) and 20% came from small-sized companies (less than
20 employees). We first showed our survey results in one hour
presentation. On-going our talk, participants were able to interrupt
and ask questions. In the second part, we hypothesized some
questions based on the survey result. We also listed our assumed
explanations on these questions. Industrial participants gave their
opinions to support or reject our explanations.

3. RESULTS
Concerns and comments from industrial colleagues gave us
valuable ideas on what we need to do in order to disseminate OTS
based development theories into industry. We have summarized
industrial concerns and comments into five barriers.

However, before adopting their process into a formal process,
such as EPIC [1], the industrial practitioners will need evidences
that the formal process is more cost-effective. It is also necessary
for them to know how to downsize a formal process according to
different project contexts, such as time-to-market pressure, quality
requirements and so on.
Barrier one: Without sufficient empirical evidence on OTS based
development processes, industrial project managers would not like
to change their de-facto development process.

3.2 The barrier to disseminating the formal
OTS selection process
Although many formal OTS selection processes have been
proposed [4, 9], results of this study and some other studies [20]
showed that they were seldom used in practice. In the discussion
section, we asked why they did not use these formal selection
processes. Our assumed explanations were:
1.

Don’t know the formal selection process

3.1 The barrier to disseminating the overall
formal OTS-based development process

2.

Not necessary

3.

It was not easy to use

The pre-study showed that most projects decided their main
development process before they started to think about using OTS
components [11]. The result from the survey follows the same
trend. In the discussion section, we asked why they did not use the
proposed OTS-based development processes as in [3,14]. Our
assumed explanations were:

Industrial answers: Industrial participants agreed with our
second explanation. They argued that OTS component are not the
key parts of the system in some cases. They just want to select one
as fast as they can. These formal selection processes are not costeffective for them. In addition, they argued that there were few
empirical studies on when they should use the formal process
instead of downloading a demonstration and trying it out, as the
process discovered in study [11]. They were few studies showing
that a formal process actually gave better results than informal
processes.

1.

Not necessary, as OTS is a minor part of the system

2.

It is difficult to change (company level)

Industrial answers: Industrial colleagues agreed with our second
explanation. They said people would not like to change the way
they work. They think it is either too expensive or too difficult.
They argued that there were few empirical studies to investigate
the cost and benefit of the proposed COTS-based development
processes. It is therefore difficult to convince industrial
developers to use them. They do not want to change their
development processes dramatically, being a painful procedure,
without enough confidence.
Relevant studies: Some previous studies have analyzed the
barriers of using COTS information technology based on lessons
learned in small and medium sized companies (SMEs) [18]. The
conclusions are:
•

SMEs do not formally define their processes and tend to use
tribal knowledge.

•

SMEs use flexible processes as a competitive advantage and
take pride in that flexibility. Changing this approach is
difficult, because many SMEs equate process flexibility with
having undocumented processes.

•

The culture within SMEs is one of informal teamwork and
therefore is resistant to formalism or change.

Our insight: In our study, we excluded companies with less than
5 employees because most such companies do not have a formally
defined process. Most companies in our study have one de-facto
process, such as RUP or CMMI. The reason for not using a formal
COTS process is not because they do not have any formal
development process.

Relevant studies: The balance between COTS uncertainty risks
and risks resulting from project delay has been investigated by an
empirical study [16]. They concluded COTS assessment appears
qualitatively intuitive for any given aspect. However there are
often many factors that must be considered simultaneously. The
impact of all considerations may be quite complex and counter
intuitive.
Our insights: Most formal selection processes were proposed
without evaluations on their pre-conditions and their cost-benefit.
For example, the selection process for fine-grained small OTS
component (the object of this study) would be different with
selection process for large OTS suites. The large OTS suites
usually have more features than required from the customer. How
to evaluate these extra features have not been investigated in
current formal selection processes [15]. In addition, most selection
processes assumed that the general software architecture was
ready before OTS selection. However, our studies discovered that
the OTS component can be selected in the pre-study phase,
requirement phase, general design phase, detailed phase, and
coding phase [11]. That is, how to customize the formal selection
process according to little information needs future studies.
Barrier two: Little advice on how to customize a formal process
according to project context and OTS itself prevents the use of a
formal selection process.

3.3 The barrier to sharing OTS based
development knowledge inside company
Our pre-study and some other studies [14] showed that a new role,
an OTS knowledge keeper, is necessary in COTS-based
development, Result of this survey showed that projects with a
dedicate person keeping fresh of the knowledge of OTS
component had fewer problems (see problems we listed in [12])
than projects without it. The results also show that the more
project members had general experience with OTS-based
development, the fewer problems they had in their projects. In the
discussion section, we asked what other knowledge is necessary,
in addition to the technical insights in concrete OTS components.
Industrial answers: Industrial participants argued that general
risk management and cost estimation experience must be shared.
However, they had no good idea on how to do it. Moreover, they
were interested in how much effort the knowledge keeper needs to
spend on OTS component based development and what kind of
knowledge needs to be kept.
Relevant studies: In study [6], the authors concluded that a prefabricated, reusable set of generic requirements, based upon the
practical analysis in business environments of application and
COTS middleware components characteristics helped to ensure
the success of COTS middleware selection.
Our insight: Knowledge accumulation and transfer inside a
software company and software projects have been investigated in
other software development fields. However, what knowledge
should be documented and shared in OTS-based development has
seldom been investigated. It is therefore difficult for industrial
practitioners to collect and share relevant OTS based development
knowledge.

Barrier four: Without credible and mutually acceptable
combinations of OSS components’ technical support, it is difficult
for an industrial developer to use OSS in practice.

3.5 The barrier to doing requirements
(re)negotiation in OTS-based development
Our pre-study showed that customers’ involvement on OTS
component selection and decision making could be a good risk
mitigation strategy. It gives integrators the leeway to (re)
negotiate requirements when the limitations of an OTS component
are found at the very end [11]. However, data of this study shows
that this strategy has been seldom used in practice. We asked the
question: why customer had seldom been involved in COTS
component decision making?
Industrial answers: Industrial colleagues explained that their
customers either had no technical background to make such
decisions or cared only the final product without considering the
technical details. So, the integrators had to take all the
responsibilities on OTS component decision making. As a result,
the requirements (re)negotiation because of OTS component’s
limitations is impossible in practice.
Relevant studies: Methods of requirements (re)negotiation have
been proposed as an important part of requirements engineering.
However, both our pre-study [11] and another study [17] found
out the same phenomena. If the COTS candidates could not
feasibly satisfy pre-defined system project objectives, constraints,
and priorities, these project objectives, constraints, and priorities
could not be changed or negotiated to accommodate the
constraints imposed by the available COTS. Therefore, building
the required functionalities in-house became the only viable
option.

3.4 The barrier to using OSS components

Our insight: As it is difficult to discover all OTS components’
limitations at the very beginning, it is necessary for integrators to
be able to (re) negotiate the requirements with the customer. How
to involve customers in OTS component decision making
therefore needs future studies.

Our study compared the differences between projects using only
COTS component with project using only OSS components.
Results show that OSS users have serious problems in getting the
support reputation information on OSS component providers [13].
We asked the question: How to evaluate the support reputation of
OSS community?

Barrier five: Few case studies have observed successful
requirements (re)negotiation in OTS based development. There
are therefore few guidelines on when and how to involve
customers in requirements (re)negotiation because of OTS
limitations.

Barrier three: Few studies on knowledge accumulation and
transfer delayed the dissemination of the OTS based development
experience.

Industrial answers: The conclusion from industrial participants
is that it is not possible to get this information and ensure the
technical support from OSS providers currently. They argued that
most available information of OSS component support come from
the previous experience, i.e. the previous response time, the bug
fixing speed etc. Without a commercial contract, as with a COTS
vendor, it is not possible to ensure the future response time and
the quality of technical support because most technical support
work is based on volunteers.
Relevant studies: OSS component have been used more popular
in commercial projects. As discussed in [7], how to establish
credible and mutually acceptable combinations of OSS delivery
and procurement models therefore needs future research.
Our insight: Industrial practitioners inclined to use OSS
components in their projects. However, concerns on incredible
technical support from OSS blocked the process.

4. CONCLUSION AND FUTURE WORK
This paper has reported some industrial obstacles to conduct OTS
based theory into practice. We believe that answers to these
barriers will help to improve OTS-based development practice in
industry. In the future, we plan to study on these barriers by case
studies and personal interviews.
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