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ABSTRACT

In the recent years, the Commercial Off-
The-Shelf (COTS) products are being
increasingly used in the world of software
development. Therefore, evaluating and
selecting appropriate COTS product is one of
the most critical activities in COTS-based
system development. Unfortunately, many
methods that have been proposed in previous
studies for evaluating and selecting COTS
software are still have many limitations and
lack to apply and accept as a formal method
in the industry. So without an effective
method for evaluating and selecting COTS
products, the time spent on selecting the
suitable COTS software may offset the
advantages of using it. This paper outlines
and discusses the common problems in
existing methods and presents the main
processes and evaluation criteria (non-
functional requirements) that are required for
evaluating and selecting COTS software
through theoretical and empirical studies
which goal is to develop new framework to
evaluate and select COTS software.
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1 INTRODUCTION

The world of software development has
changed a lot in recent years, the
software functionalities have become

more complex because the rapidly
changing in the customers’ demands and
the software technology in the market is
evolved very fast. Therefore, a new
approach has been produced as an
alternative software development
approach which is based on integrating
pre-packaged solutions, usually known as

Commercial-Off-The-Shelf (COTYS)
software.
COTS software is defined as

commercially pieces of reused software
that are developed and supported by
outside suppliers (so-called vendors) to
integrate and re-use by other software
projects to provide additional
functionalities within a final system.
There are several COTS software
products have been successfully applied
in the software development such as
office  automation software (word
processor, calendars, spreadsheet, etc.),
messaging system, database, operating
systems, and geographic information
system (GIS).

COTS-based system is developed based
on selecting, adapting, and integrating
one or more COTS software, this process
is also called COTS-Based System
Development (CBSD) [1]. CBSD is the
act of composition. This approach
changes the way of building software
development from in house-development
to pre-existing COTS software that has
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been tested many times by many other
users. Thus, this approach grants the
opportunity to lower the costs, time and
effort for developing systems. Also
CBSD  enhances the  reliability,
flexibility, and reusability of the systems

[2].

On the other hand, several challenges are
encountered by the organizations when
using COTS software for developing
their systems. One of main challenges is
the lack of abilities to select the most
suitable COTS software that meets their
requirements. This challenge occurs due
to many similar COTS software in the
market with different capabilities and
qualities characteristics [2]. In contrast,
any wrong decision for selecting COTS
software will reflect negatively on the
project as entire by increasing of the cost,
time, effort, and also effect negatively on
the performance and quality of the final
system [3]. Therefore, most of the
organizations are interested in the
evaluation and selection process and
considered it as one of the critical
success factors in CBSD [4], [5].

However, the evaluation and selection
COTS software process has many
problems such as rapid evolvement of the
COTS software market [6], the “Black
box” nature of COTS software, evolving
requirements during COTS evaluation
[7], ineffective evaluation criteria, and
lack of well-defined and systematic
COTS software evaluation and selection
process [8].

This paper investigates the common
problems and limitations of existing
methods for evaluating and selecting
COTS  software, presents general
objectives of the work, and the
methodology  for  proposing  new
framework to evaluate and select COTS
software. This framework will be
developed based on theoretical and
empirical studies. In additional, the paper

presents the theoretical framework for
evaluating and selecting COTS software.
2 COMMON PROBLEMS OF THE
EVALUATION AND SELECTION
COTS SOFTWARE

COTS software evaluation and selection
process is the most important process in
the CBSD. Therefore many models have
been proposed to handle the COTS
software  evaluation and selection
problems, but all of these models have a
lack to be accepted and considered as
formal method for evaluating and
selecting COTS software in industry [3].
The evaluation and selection of COTS
software is still performed using ad-hoc
manners [9], such as depending on the
experiences of developer team or their
intuition, or depending on the
relationship with particular vendor.
Therefore, lack in systematic, repeatable,
and well-defined process for evaluating
and selecting COTS software in the
industry keeps the organizations under
the pressure [10]. Furthermore, the
development team has lack of
experiences to plan for the selection
process in detail [4].

Even though of many methods have been
proposed previously to evaluate and
select COTS software, there are some
issues and problems that are still not
considered by these methods such as lack
of identifying the mismatches between
user requirements and COTS features,
lack of handling non-functional
requirements to distinguish between
COTS software alternatives, and lack of
managing and learning from previous
selection cases knowledge.

2.1 Mismatches Between COTS
Software Features and User
Requirements

The main development approaches that
are used to develop CBS are: buy the
COTS software and used (that means no
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mismatches), and buy the COTS
software and adapting it to fit the current
system and requirements (that means
there are mismatches between COTS
software and user requirements) [4].
Therefore, team developers should
consider all of users’ requirements or
expectations and system architecture
from side, and COTS products
capabilities in the other side. Typically,
the integrating of the COTS product that
is developed to meet general needs
overall market with local system that has
specific characteristics and requirements
will suffer from many mismatches. These
mismatches can be classified into two
types:  Architectural mismatches, and
COTS mismatch [11], [12].

2.1.1 Architectural Mismatches

The mismatch of architectural emerges
when the COTS software components do
not match with the system or other
components in the system. Typically, the
architectural mismatches arise from
interoperability and incompatibilities

with other parts of the system such as
using  different database  schema,
different programming languages, or
communication protocols [13]. However,
the architectural mismatches have little
impact on the COTS-solution system and
intermediate CBS, while they -clearly
appear in the COTS-intensive system.

2.1.2 COTS software Mismatches

This kind of mismatches
between COTS software and user
requirements or expectations. These
mismatches arise from developing
COTS software for wide use while user
requirements have specific
characteristics or needs [14].
Mismatches are defined as a shortages
or excesses of COTS features against
customer requirements [4]. However,
the COTS mismatches were classified
into several categories; Tablel shows
the types of COTS mismatches as
mentioned by [15].

appears

Tablel. Types of COTS mismatches

Mismatches Types Explanation Example
This kind of mismatches means ” The new software should save file in
Differ there are partial matching between | DOC and PDF format file” but the
user requirements and COTS COTS software does not support the
software. PDF format.
This kind the COTS software Thg new software shguld save the
Fail completely fails to achieve the modifications automatically” but the
- COTS software does not support these
requirement. .
requirements.
prt | L o e o | 1 COTS otar s o
p COTS software is accepted. & &
feature.
It means the extra features have COTS software allows to automatic
Hurtful L data backup, this facility can affect the
Extend negative impact on the system.
performance of system.
The extra features do not meet with | “The COTS software allows user to
Neutral achievement of any user import XLS files (Excel worksheet)”
requirements nor its desired but this feature doesn’t requested by the
functionality. user and also doesn’t important to him.

Determining the COTS mismatches
and the types of these mismatches are
not enough to identify the fitness COTS
software. Therefore, it’s required to

know how to solve the COTS
mismatches and what the resources
(cost, time, effort) are needed to solve
them, and the risks that resulted by
applying resolutions [4], [15]. There are
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two scenarios can be used to solve the

COTS mismatches:

e Requirements modification: is an
attempting  to  customise  the
requirements to meet COTS software
features.

e Adapting COTS software: at this
scenario, the resolving mismatches are
conducted on the COTS software
features.

However, adapting COTS software to
user requirements can be done by such
Add-ons, API (Application Programming
Interface), and Scripting language [4],
[16].

Identifying the mismatches between
COTS features and customer
requirements does an important role for
supporting the decision making in COTS
software selection [1], [17]. Thus, early
addressing and Dbetter understanding
these mismatches will support and
provide valuable insight on the decision
of COTS software selection and thereby,
reduces the risk of project failure. Also
most of these mismatches are solved
after selecting the COTS software which
makes the latter activities like adaptation
and integration in CBSD easier [17], [4].
In reality, most of existing methods for
evaluating and selecting COTS software
neglect the mismatches between COTS
features and customer requirements [18].

2.2 Non-Functional Requirements
(NFRs) Problem

As a practical and theoretical of
requirements engineering have lack of
dealing with NFRs, the current methods
for evaluating and selecting COTS
software also have lack on handling
NFRs [19]. Typically, many empirical
reports indicated that there is lack or
incorrect dealing with NFRs which cases
failure, delays, or increases the final cost
and effort of projects [20]. However,
NFRs are defined as a general quality

attributes,  specifications, and the
constraints on the software product [17],
[18]. Kassab et al in [20] defined NFRs
as soft goals that have no clear
description or standards to verify if it has
been achieved or not.

However, NFRs are considered as
advance and critical criteria in the
evaluation and selection COTS software
process. Precisely, NFRs play important
role to distinguish similarities of COTS
software alternative and facilitate the
COTS software evaluation and selection
[19]. NFRs are related to the software as
complete characteristics rather than the
individual characteristics, and often
might be a deciding factor on the survival
of software. So they define as the overall
characteristics or attributes of the system
such as quality attributes, vendor
attributes, organizations attributes [23].
NFRs for COTS software evaluation
have been classified by [19] into four
groups: quality attributes, architectural
attributes, domain  attributes, and
organization attributes. Table 2 shows
the brief description and examples of
these groups.

Analysis of NFRs helps and supports the
decision makers through the selection
process, and NFRs like operability and
adaptability help for selecting suitable
COTS software that will be easily
integrated  with  particular  system
architecture [24]. Nevertheless, NFRs
may be difficult to elicit, express,
quantify and test, also it being a relative
with specific domain, and interact with
each other, and subjectively when they
are interpreter and evaluated [24].

The common limitation of current
methods of COTS software selection is
more concerned on  functionality
requirements and cost criteria over the
non-functional requirements [19].
Conversely, most existing methods for
evaluating and selecting COTS software
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do not provide sufficient support and

[19].

clear definition about these requirements

Table2. Types of NFRs

NFRs Types

Description

Example

Quality attributes

The quality attributes provide the means
for measuring the fitness and suitability
of a product.

reliability, usability,
maintainability, and performance

Independence

Architecture

The independence makes components to
be easy replaced by component from
other resources

integrity,
flexibility,
scalability

portability, reusability,
evolvability and

attributes cooperation

The cooperation supports communication
between different software components in
the system

interoperability, and composability

Domain attributes

these requirements are derived from the
application domain not from the users and
they often reflect fundamentals of the
application domain

majority (e.g. compliance to
domain standard), researched (e.g.
popularity of the COTS software in
particular domain)

User
organization

Organizational

there are many constrains or attributes
should be known about the user
organization before acquiring COTS
software

characteristic of existing hardware
platform, legacy application kind,
current environment of software
development

ttribut
attributes Vendor

organization

A set of attributes that are required by the
users on the vendor organization before
integrating their products

Vendor stability on the market,
vendor credentials, the strategy of
supporting the product.

2.3 Lack of Learning from Previous
COTS Software Selection Cases
Knowledge

Previous software selection cases provide an
important knowledge that supports and helps
both of the evaluators and decision makers in
current software selection. It is necessary to
review and study the information from
previous software evaluation and selection
cases. Such of this information:

e The previous software components that
were chosen.

e Successful criteria and techniques that
were used before beginning the current
evaluation and selection process.

e The information about set of vendor
attributes that will be very important in
current selection case, such as vendor
reputation, vendor sustainability, and
vendor credibility [25].

However, most methods of evaluating and
selecting COTS software in the literature
recommended documentation of COTS
software evaluation and selection process.
These methods do not showing the
mechanism of storing, and how to manage
the information during COTS software

evaluation and selection process in order to
learn from the previous selection cases and
support the decision making process [3]. So,
the important issue about learning from
previous evaluation and selection cases is
how to store, access, and retrieved the data
and information in easy and effective
method. According to Wanyama and Far in
[26], the information repositories have
important role in the management of COTS
evaluation and selection information, and
they provide the best mechanism to store and
retrieve the information of the COTS
software evaluation and selection process in
effective manner. But developing and
accessing these repositories has taken place
with a little attention in the previous studies

[3].
3 GENERAL OBJECTIVES

This paper presents one part of general
research that aims to propose a new
framework to support and improve the COTS
software evaluation and selection processes
in industry. To achieve this objective several
specific objectives have been addressed: (1)
identifying the processes that are support the
COTS software evaluation and selection; (2)
to determine the criteria or requirements are
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required for successful evaluation and
selection process; (3) to propose suitable
method and technique to address the
mismatches between COTS features and
customer requirements; (4) to develop a
simple repository to manage information
from previous selection cases that will
support the decision making process.

4 LITERATURE REVIEW

Set of elements should be considered when
developing new framework for COTS
software evaluating and selecting. Such of
these elements is the main processes and
factors (evaluation criteria) that supporting
COTS software evaluation and selection.
Also the common methods for evaluating and
selecting COTS software will be taken into
account when building the framework.

4.1 Evaluation Criteria

Identifying the evaluation criteria is very
important task for understanding, evaluating,
and selecting the suitable COTS software.
Evaluation criteria are decomposed through
the evaluation criteria definition in a
hierarchical decomposition, which starting
from high level requirements until producing
pieces of  well-defined measurement
information. Evaluation criteria are defined

based on careful analysis of many
influencing factors such as application
requirements,  application  architecture,

project objectives and constraints (budget
and schedule) [27]. However, there is lack of
providing a general list of evaluation criteria
that can be used to evaluate and select COTS
software. Therefore, the evaluation criteria
must include functional requirements (what
the software expected to do, or the services
of software) and non-functional requirements
(performance, interface, maintenance and
support, cost, etc.) [19].

Several characteristics should be considered
when defining the evaluation criteria, such of
these characteristics [28]:

1. Good criteria for evaluation and selection
COTS software should be included a
clearly measurable statement and
measurement method.

2. The criteria can be a good if the data that
is collected support the measurement
method.

3. The ability to discriminate is a very
important aspect for the good criteria to
help the evaluators to distinguish between
COTS software.

4. Good criteria should be a non-overlapping
because if the criteria are overlapping,
may it leads for conflicting in analyzing
the COTS software features, misleading
results, and wasted effort.

5. If the criterion is not valuable in context
of system, then it must not be used (e.g.
long-term stability of vendor is not
irrelevant if the COTS product will be
used as a short-term).

However, There are a different sources of
decomposing criteria like the organizations
check lists and software literature, the most
common sources are ISO and IEEE
standards, for example ISO include a set of
software quality attributes (e.g. functionality,
reliability, usability, etc. ) and suggest set of
measurement methods. Moreover, many
techniques have been used for representing
and defining the evaluation criteria, the
common techniques have been used by
existing methods are:

a) Goal Question Metric (GQM): this
technique is the common technique that is
used for defining the evaluation criteria by
refinement the  requirements  into
capability statements and measurement
methods. the GQM technique consists of
[28]:

1. The goal,
requirement.

2. The question, which is a capability
statement.

3. The metric, which is the standard of
measurement.

which 1s to achieve the
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Table3 presents an example how to define
the evaluation criteria by GQM technique.

Table 3. Example of GQM Technique

Goal (Requirement)

Minimum impact of learning curve on end-user per-
formance.

Questions (Capability statement) | o Are the text and graphics visible?
o Is there an intuitive interface?
o Are the training materials effective?

Metrics (Measurement standard) | o Readability of data by user with aging eyesight

o Reaction of user to a sample set of common tasks

o Retention of information via a formal exam

(Adopted from [28]).

b) Non-functional requirements framework:
NFRs framework is used for representing
and analyzing NFRs, and understanding of
what a particular NFRs means. However,
NFRs framework represents the high-level
requirement as soft goals, and then these
soft goals are decomposed into sub-goals
(more specific). In the NFRs framework,
NFRs can be contributed as positively or
negatively, and fully or practically to
meeting other NFRs. Also, NFRs
framework includes two kinds of
contribution: i) AND relationship that
mean if the soft goal decomposed into
more specific sub-goals, then all of these
sub-goals should be together achieved the
high-level soft goal, ii)) OR relationship
that means the soft goals are satisfied by
any of its sub-goals [29].

Figurel presents an example for
decomposing the soft goal security of
information into sub-goal like integrity,
availability, and confidentiality through
AND kind of contribution, also shows how
the cryptograph contributes negatively
(appears as”-“) for system performance
[29].

Security[Info]

Performance[System]

Responsetime

Integrity{Info] Throughpur

Authorization[Info] Cryptography{Info]

Legend
NFR Goal  Operationalizating Goal /0\

o D

A

|
And  Hunt

Figure 1. Decomposition of NFRs Using the NFR
Framework (adopted from [29]).

4.2 Main Processes for Evaluating and
Selecting COTS Software

Based on previous studies, several processes
for evaluating and selecting COTS software
are shared by existing methods for COTS
software selecting. These processes can be
ordered as iteratively, sequentially, or
overlapping.  However, the common
processes for evaluating and selecting COTS
software can be classified in terms of four
general processes [30]:

4.2.1 Supporting process

This process consists of set of activities that
support other processes of the valuation and
selection. This process begins with planning
for an evaluation and selection COTS
software, the tasks that might be completed
during this activity include forming the
evaluation and selection team (e.g. technical
experts, domain experts, end users, etc.),
identifying stakeholders (e.g. integrators,
(funding customers, business owners, etc.),
define the goals and objectives, etc [18],
[31]. Documentation is also performed
during this process. Document the
recommendations from the evaluation team
are done in several forms like COTS
software dossier and evaluation record.
COTS software dossier includes several
kinds of information that is needed to
understand and use the COTS software
product, also contain of information about
vendor, limitations of COTS software,
discovered facts, also if the COTS software
is rejected it will show the rejection reasons
[28].

4.2.2 Preparation Process

The main purpose of this process is to
collect and prepare the information that
required for further detail evaluation.
Therefore, this process begins with
establishing the evaluation criteria (include
functional and non-functional criteria) and in
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order to identifying the potential COTS
software candidates, searching activity is
performed depending on the initial criteria
which called searching criteria. Searching
activity requires the use different resources
of information for searching the COTS
software (e.g. internet, in-house components
libraries, magazine and journal vendors, trade
show and conferences, publication and sales
promotions), because depending on a single
source restricts the search space [32].
However, the output of the searching activity
is often too general and very large list of
COTS software alternatives, thus the
screening activity (filtering) is performed to
decrease this list of alternatives to reasonable
number for further detail evaluation [31].

4.2.3 Evaluation Process

Each of the evaluation criteria definition and
identifying the COTS software alternatives
have important role on the evaluation success
[32]. This process plays a vital role to
determine how well each of the COTS
software alternatives achieves the evaluation
criteria [18]. Therefore, the main objective of
this process is to estimate each COTS
software alternative against the evaluation
criteria in more detail and sort these
alternatives based on their importance.
Several techniques can be used to consolidate
the evaluation data such as Analytic
Hierarchy Process (AHP) and Weighted
Scoring Method (WSM) for decision making
in the selection process [27].

4.2.4 Selection Process

The outputs of the evaluation process are
several kinds of data such as facts, checklists,
weights, opinions. Those kinds of data
should be consolidated and interpreted into
information [18]. However, the decision
maker requires knowing about previous
selection cases, and identifying mismatches
between COTS features and customer
requirements in order to select the fitness
COTS software. The recommendations in the
last to the manager should include either

buying COTS software products or building
the software in house [31], [27].
4.3 COTS Evaluation Strategies

Practically, there are three strategies are
founded in the previous studies for
evaluating the COTS software: progressive
filtering, keystone, and puzzle strategy.

4.3.1 Progressive Filtering Strategy

This strategy begins with large number of
COTS software candidates in the list, and
then each potential COTS software candidate
is met with set of discriminating criteria
which are defined through successive
iteration of COTS software estimation cycle
[10], [31]. COTS software that does not
satisfy  these evaluation criteria s
progressively removed from the COTS
software candidates list in each cycle of
estimating. This strategy is done iteratively
until the fitness of COTS software candidates
are identified and remained in the list, then
selecting one or more of COTS software can
be done from the list for integrating in the
application [24].

4.3.2 Keystone Strategy

At this strategy the COTS software
candidates are estimated against a key
characteristic [10]. So the key characteristics
(e.g. vendor location, type of technology) are
identified at the beginning of this strategy,
then the searching for COTS software will
based on the satisfying this keystone
characteristic. This strategy is applied at the
beginning stages of the evaluation in order to
permit quickly removing the large number of
COTS candidates that do not satisfy the
keystone characteristic [31].

4.3.3 Puzzle assembly strategy

The idea of this strategy is taken from
collecting pieces of a puzzle [18]. This
strategy assumes that when selecting the
COTS software must consider the fitting of
the COTS software with other components
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on the system [10], [24]. In other words,
COTS software that can be considered as
fitness in isolation, it might be not acceptable
when assembled with other components in
the system. Therefore, at this strategy,
choosing COTS software must be done with
consider the other components requirements
in the puzzle.

Mohmad et al in [18] argues that more than
strategies from above can be used with the
same project, such as the keystone can be
used at the beginning of the project to
eliminate the largest possible number of
COTS candidates, and then the progressive
filtering can be used later on.

4.4 Existing Methods for Evaluating and
Selecting COTS Software

Many methods have been carried out dealing
with evaluation and selection COTS software
in the previous studies. These methods can
be clustered into requirements-driven
approaches represented by Procurement-
Oriented Requirements Engineering (PORE)
[5] and COTS-based Requirements
Engineering (CRE) [24], while Off-The-
Shelf-Option framework (OTSO) [27] and
Social-Technical ~ Approach to COTS
software ~ Evaluation  (STACE)  [32]
represented the architecture-driven
approaches [3].

44.1 OTSO

Off-The-Shelf Option (OTSO) [27] is the
first widespread method for evaluating and
selecting COTS software. It supports many
techniques which are used for determining
the evaluation criteria, cost and benefits
estimation of candidates, and supports
decision making like Analytical Hierarchy
Process technique (AHP) [33]. OTSO
method is considered as an important
milestone and basis model for the other
methods. However, OTSO method has
several limitations such as (1) lack of
considering non-functional requirements like
vendor aspects which consider the functional

and cost aspects; (2) it doesn’t provide
specific technique about how to handle the
extra or unrequired features (mismatches
problem); (3) it also depended on AHP
technique to provide the decision making
although this technique has several
limitations like it not efficiently in large
number of comparisons.

4.4.2 PORE

Procurement-Oriented Requirements
Engineering (PORE) method [5] is a
template-based method to select COTS
software. It is based on an iterative process of
requirements  elicitation and  product
selection. PORE method integrates set of
techniques, methods and tools, such as:
multi-criteria decision making techniques,
knowledge engineering techniques, and
requirements acquisition techniques. Also
PORE method offers guidelines for designing
product evaluation test cases. Conversely,
PORE is not clear in specifying requirements
and eliminating the products (i.e. do not
capture the decision rationale). PORE based
on templates to acquire and evaluate COTS
alternatives, but these templates provide only
initial view of steps to do a systematic
evaluation.

4.4.3 STACE

Social-Technical =~ Approach to COTS
software Evaluation (STACE) [32] was
developed to address the lack of attention in
non-technical issues for COTS software like
organization issues and social issues. On the
other hand, the main limitation of this
method is the lack on a process of
requirements acquisition and specification.
Moreover, it is not clear how to deal with
mismatches problem, also this approach does
not provide or use systematic analysis of
COTS alternatives during the assessment
when using a decision-making technique.

444 CRE

COTS-based Requirements Engineering
(CRE) [24] is an iterative COTS software
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selection approach that chooses COTS
software by rejection. CRE consider time
restriction, domain  coverage, vendor
guaranties, and cost rating through the
evaluation process. However, CRE approach
does the balance between the evaluated cost
and benefits without any guidance that
explain how to satisfy it. Also this approach
has a lack of supporting experiences and
information sharing between stakeholders.
Furthermore, the decision will be more
complex and a large number of final
situations as a resulting for dealing with large
number of COTS alternatives. CRE has less
ability to handle COTS software selection
and it is most suitable for requirements
elicitation.

In general, despite the similarities between
these methods by sharing several processes,
factors, and techniques, there are missing
issues are not considered and still not
addressed by these approaches such as
identifying mismatches between COTS
features and customer requirements. In
additional, those methods are concern on
functionality and cost criteria over the non-
functional criteria. Also, these methods have
limitations to provide suitable and systematic
mechanism to manage and learn from
previous selection cases in order to support
the decision making.

S METHODOLOGY

The main objective of this work is to propose
a new framework for supporting and
improving COTS software evaluation and
selection processes in software industry. In
order to do so, it is necessary to identify set
of processes and evaluation criteria that
support COTS software evaluation and
selection.

This research follows the deductive approach
[34], because this approach begins with
general idea (such as theory, principles, and
concepts) and moving to more specific
conclusion, this also called “top-down”
approach. It is suitable to be applied in

developing a model, where theories or
concepts will be derived from theoretical and
empirical findings. Then the proposed model
will be applied and evaluated in real
environment. This methodology consists of
four stages: (1) stat-of-the-art study, (2) stat-
of-the-practice  study, (3) framework
development, and (4) framework evaluating.

5.1 State-Of-The-Art Study

In this phase, previous studies will be
reviewed in depth and focused on several
related topics like such as COTS-based
systems, evaluation and selection process,
existing methods for evaluating and selecting
COTS software. The main aim of this phase
is to identify and analyze the common
processes and evaluation criteria that have
been used in evaluating and selecting COTS
software. Additionally, the deep analysis on
the existing methods and models for
evaluating and selecting COTS software will
be carried out. Also the related issues to
evaluation and selection COTS software such

as evaluation strategies, mechanisms,
guidance, and templates that facilitate
implementing evaluation and selection

process will be investigated in this study.

The deliverables of this study will be a set of
theoretical processes and factors for
evaluation and selection COTS software, and
common limitation of existing methods and
models. Moreover, the questionnaire that is
required in the next phase will be designed
and tested using pilot study.

5.2 State-Of-The-Practice Study

The overall purpose of this study is to
investigate the current practices of COTS
software evaluation and selection which are
related to the use of process, factors, and
relevance issues (mechanisms, templates). It
aims to determine the importance of the
current theoretical processes and factors
related to the evaluation and selection COTS
software in practice. It is important to
understand the current evaluation and
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selection situation in practice and the
problems that are faced by the organizations.

In this phase, self-administered
questionnaires will be used because it has
several advantages such as cost effectiveness,
ease to analysis, coverage a wide area, and it
supports a high degree of secrecy [35]. The
survey will be conducted in Jordan where the
respondents are from IT organizations (that
have experience with CBS) including the IT
manager, developers, and other software
practitioners. The data collected will be
coded and entered to Statistical Package for
Social Science (SPSS) software for analyzing
it.

5.3 Framework Development

In this stage, the findings from theoretical
and empirical studies such as the successful
processes, factors, and related issues
(templates, guidance, and mechanisms) to
COTS software evaluation and selection will
be used for developing a new framework.
The development of new framework for
evaluating and selecting COTS software aims
to bridge the gap between state-of-the-art and
state-of-the-practice. However, the proposed
framework will be constructed by integrating
set of processes and their activities, also the
relationship  between them will be
established. The successful factors (NFRs)
for evaluating and selecting COTS software
will be determined and established. Also
many techniques will be used for eliciting the
user requirements, and for identifying the
information about COTS software
alternatives, and also the technique for
determine mismatches between COTS
features and  customer requirements.
Moreover, this framework will be supported
by a simple repository tool in order to control
and learn from previous selection cases in
order to support the current decision making
process. The proposed framework will be
also supported by set of guidance,
mechanism, evaluation strategies and
templates to facilitate evaluation and

selection COTS software and support CBSD
in the real life.

5.4 Framework Evaluating

The aim of this phase is to evaluate the
effectiveness and acceptability of the
proposed framework in real environment.
The evaluation will facilitate improvement
and refinement to the proposed framework. A
case study will be adopted as a qualitative
method because this method is preferred
when the researcher cannot control or
manipulate the relevant behavioural events
[36]. The evaluation process will start by
determining the criteria that will be used to
evaluate the framework. However, interviews
will be adopted as a data collection method
because its flexibility and adaptability, open-
end questions will be used among the
interviews in order to void the interview bias.
The data will be entered into a software tool
for analysis (e.g. ATALAS/it) and the
modification and refinement will be
conducted if required.

6 THEORETICAL FRAMEWORK

Based on literature review, we propose a
theoretical framework for evaluating and
selecting COTS software which include two
studies: theoretical study (state-of-the-art),
empirical ~ study  (state-of-the-practice).
Theoretical study focuses on three main
issues: processes (activities and techniques),
evaluation  criteria  (non-  functional
requirements), and previous frameworks for
selecting COTS software. The empirical
study will use survey and case study to
investigate the elements from theoretical
study in the real life. Figure 2 shows how
these studies are used to achieve the aims of
this research.

The theoretical framework shows the main
issues that should be considered when
developing a new framework for evaluating
and selecting COTS software. One of these
issues is a set of processes that should be
followed to select more fitness COTS
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software. This diagram shows all the main
processes that have not been included by the
most previous methods like preparing
process, and supporting process. In this
research, the selection process will be more
focused because the final decision about
selecting COTS software is prepared at this
process [31]. The decision makers face many
challenges to decide the suitable COTS
product. The main challenge is how to
identify the mismatches between the COTS
software features and customer requirements
to select the most fitness COTS software
with minimum cost and effort to adapt and
integrate with other components. Moreover,
Learning from the previous COTS software
evaluation and selection cases helps the
evaluators and decision makers to understand
how the past software components were

COTS software Evaluation and Selection

chosen and which successful criteria and
techniques were used. Known about past
selection cases contributes to supports greatly
the experiences of evolution and selection
team [4], [25].

The evaluation criteria play a vital role
during the evaluation and selection COTS
software. As the theoretical framework
shown, the evaluation criteria are classified
into functional and non-functional criteria
[23]. The non-functional criteria are
considered vital because they play important
role to distinguish between the COTS
software such as quality attribute (reliability
and efficiency), domain attributes (maturity
and  security), architectural attributes
(portability and integrity), and organization
attributes (vendor attributes) [19].
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Figure 2. The proposed theoretical framework

On the other hand, for eliciting and
synthesise current practices of COTS
evaluation and selection the empirical study
will be conducted based on theoretical study
by using quantitative study (questionnaire)
and qualitative study (case study) to get the
successful processes, criteria, techniques,
strategies, and mechanisms for building a
new framework for evaluating and selecting
COTS software.

7 CONCLUSION AND FUTURE
WORK

In this paper we presented theoretical study
(state of the art) of COTS software
evaluation and selection. This study has
investigated the common problems and
limitations of the previous studies on the
evaluation and selection COTS software;
classified the main processes and criteria that
are required for evaluating and selecting
COTS software, and explained several
strategies for conducting evaluation process.
In addition, a well-defined methodology for
developing a new framework for evaluating
and selecting COTS software was presented
in this paper. The theoretical framework of
this research has also been presented. Our
next step is to investigate the state of the
practice by conducting survey on the set of
organizations that applying CBSD in order to
investigate the processes and criteria from
theoretical, and identifying the current
practices of the evaluation and selection of
COTS software. According to the Findings
from this survey as well the findings from
theoretical study, a new framework for
evaluating and selecting COTS software will
be developed to support CBSD.
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