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Abstract - Component Based Software Engineering (CBSE) 
approach is based on the idea to develop software systems 
by selecting appropriate components and then to assemble 
them with a well-defined software architecture. (CBSE) offers 
developers the twin benefits of reduced software life cycles, 
shorter development times , saving cost and less effort as 
compare to build own component. However the success of the 
component based paradigm depends on the quality of the 
commercial off-the-shelf (COTS) components purchased and 
integrated into the existing software systems. It is need of the 
time to present a quality model that can be used by software 
programmer to evaluate the quality of software components 
before integrating them into legacy systems. The evaluation 
and selection of the COTS components are the most critical 
process. These evaluation and selection method cannot be 
resolved by the IT professionals itself. In this study the author 
tried to compare the twenty three available systematic 
methods for best evaluation and selection of COTS 
components. 
Keywords : Component Based Software Engineering, 
Commercial off-the-Shelf, Software Architecture. 

I. Introduction 

ow a day, COTS (commercial off-the-shelf) are 
widely used in current software development. 
They are pieces or templates of software that can 

reused for future concern [1, 2]. COTS can be word 
processors and email packages etc. [3]. Its selection 
plays a crucial role in development of final/end product 
[4]. Selection of COTS means check whether a 
component is fit or not for a required product [5]. Many 
challenges and efforts are made for COTS selection 
process during last decades but no effective solution 
can be produced or developed which we can say Silver 
built for it [6]. Different solutions are introduced in 
different conditions for COTS selection and evaluation. 

The objective of this review is as following; 
• To evaluate the best technique to find out COTS 

Selection components. 
• To identify currently used decision making practices 

of COTS Evaluation & Selection. 
• Impact of COTS component on developers. 
• Problematic COTS integrated with exiting system. 
 

   
  

   
  

  
  

II. The COTS selection process 

There is no certified method available for COTS 
selection [6], some repeated methods are defined. 
Figure 1 below is showing the General COTS selection 
process; 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The General COTS selection (GCS) process 

Step1: Evaluation criteria should be defined according 
to stakeholder’s requirements. 
Step2: COTS product Selection. 
Step3: Filtered resultant components based on 
requirements. 
Step4: Short listed COTS then evaluated. 
Step5: Analyze evaluated COTS for best fitness. 
Normally analytic hierarchy process (AHP), used for 
selection process [7].  

After the final step 5 selections of COTS is done 
to avoid mismatch problem. 

III. COTS selection approaches 

COTS selection and its strategies are compared 
here. This section shows how different approaches can 
contribute during selection of COTS. 

a) The Evolution of COTS Selection Practices 
First proposed by OTSO (Off-The-Shelf Option) 

approach for COTS selection in 1995 [16]. OTSO was a 
milestone towards COTS selection where basic structure 
was defined. Structure was very like to the GCS process 
described in Figure 1. 

In 1996, Kontio published several followup and 
papers to elaborate OTSO (e.g.) progressive filtering; 
evaluation criteria includes functionality, non-functional 
properties, strategic considerations and architecture 
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compatibility; AHP suggested for comparison.[ 10,33] 
Many approaches were proposed till 1997. 

These were 
i. The IusWare (IUStitiasoft WAR) is addressed 

selection process and quality evaluation 
requirements [17]. 

ii. The PRISM (Portable, Reusable, Integrated, 
Software Modules) an architecture proposed that 
can be effective during COTS evaluation [18]. 

iii. The CISD (COTS-based Integrated Systems 
Development) model proposed when multiple 
homogeneous COTS products was required [19]. 

In 1998 another approach was introduced 
named PORE. PORE got importance by proposed 
requirement engineering process for COTS 
development. It stated that when COTS are evaluated 
requirement should gather and analyzed [4]. 

In 1999, several approaches were proposed: 
i. The CEP (Comparative Evaluation Process) 

approach introduced the use of the socalled 
confidence factor (CF). The more reliable the 
source of data, the higher a CF value that source 
gets. Any estimate we make should be adjusted 
based on the CF value of the source based on 
which these estimations are made. 

ii. The STACE (Social-Technical Approach to 
COTSE valuation) approach emphasized the 
importance of non-technical issues, e.g. social, 
human, and organizational characteristics, 
during the evaluation process [20]. 

iii. The CRE (COTS-based RE) approach 
emphasized the importance of non-functional 
requirements (NFR) as decisive criteria when 
comparing COTS alternatives [21]. 

In 2000, the COTS acquisition process (CAP) 
which was an evaluation process. This evaluation 
process (including the evaluation criteria themselves) 
should be modified based on the effort available. Ochs 
approach fits the process using expert knowledge [22]. 

In 2001 a COTS-Aware Requirements 
Engineering (CARE) approach was introduced [23-26]. 
CARE used requirements set according to different 
agents view. 

Another set of approaches were introduced in 2002: 
i. The PECA (Plan, Establish, Collect, and Analyze) 

approach from SEI described COTS selection and 
where to fit that process [27,5]. 

ii. The BAREMO approach showed how decision 
can made using AHP method [7]. 

iii. The storyboard approach advice to apply use 
case and other visual methods while requirement 
gathered from customer, and thus get more fitting 
COTS products [28]. 

iv. The mutual selection approach aims to select 
several COTS that evaluated, initial on the narrow 

level to evaluate each COTS in separation from 
the others, and then on the overall level to select 
the finest combination of COTS [29]. 

v. i-MATE spotlight on middleware selection and the 
key role is the narrative of reusable requirements 
for that area [35]. 

Two more approaches were proposed: 
i. The WinWin spiral model risk management 

approach that can identify, analyze and mitigate 
risk [3]. 

ii. Fuzzy logic approach to produce optimal and 
quantified solutions [30]. 

In 2004, the Des COTS system, system 
integrates some tools to classify evaluation criterion 
using quality models such as ISO/IEC9126 [31,13]. 

In 2005, the 
i. MiHOS (Mismatch-Handling aware COTS 

Selection) approach was built up [32]. MiHOS 
relies on the GCS process which handles 
mismatch issues between requirements and 
COTS. MiHOS used method like linear 
programming to make out optimal way out. 

ii. Agile COTS Selection method, Some agility 
concepts were discussed for COTS selection 
[38]. 

In 2011 
i. CSSP (COTS Software Selection Process) used 

by organization and software houses [24]. 
ii. UnHOS COTS-faced uncertainty issues. 

Uncertain COTS information can be 
completeness, accuracy, and consistency. 
Leaving these uncertainty issues will effect COTS 
quality and stakeholders satisfaction .Figure 2 
shows current COTS selection methods tackle 
the uncertainty dispute and whether these 
approaches are supported by a tool or not. [39] 

 
 
 
 
 
 
 
 
 

Figure 2 : Comparison of COTS Selection Methods with 
respect to uncertainty 

According to Figure 1, current COTS selections 
not at all tackle uncertainty. None of these selection 
methods judge uncertainty in an inclusive style. Only two 
methods (i.e. PORE and CARE) are hold by a prototype 
tool. The unavailability of a software tool supporting 
other COTS selection methods negatively pressures 

their usability. 
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There are 23 approaches compare in detail in 
Figure 3. These approaches in terms of the following 
criteria: 
1) GCS: General COTS Selection method. 
2) EVAL: Evaluation strategy used. 
3) SNG: Suitability for single COTS selection. 
4) MLT: Suitability for multiple COTS selection. 
5) MISM: Ability to address COTS mismatches in a 

systematic way during/after the selection process. 
6) TAILOR: Tailor ability of the process based on 

experts’ knowledge. Satisfying this criterion does 
not necessarily imply the existence of any 
systematic tailoring techniques. 

7) TS: Availability of tool support to facilitate the 
application of the approach 

8) UnHOS: (Uncertainty Handling in COTS Selection) 
for evaluating COTS candidates while explicitly 
representing uncertainty. Completeness, accuracy, 
and consistency 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 : Comparing COTS selection approaches 

IV. COTS evaluation 

It is core for COTS selection because fitness of 
COTS product based on it. Necessary information is 
provided in COTS evaluation so select the best fit as per 
requirement [8, 9].COTS products are evaluated on the 
base of stakeholders requirements. Suggested 
hieratically COTS evaluation method in which goals 
refined according to application requirements and 
architecture [10]. The practical literature having 6 steps 
for COTS evaluation according to quality Model [11,12]. 

Based on the ISO/IEC 9126 quality model [13] 
the activities defined for COTS evaluation. Three 
strategies that can applied to evaluate COTS [14, 15] 

1. Progressive filtering, Start with large number of 
COTS and then used iteratively evaluation method, 
LOW fitted eliminated during each loop. 1to 4 steps 
used in this strategy in the GCS process repeatedly 
as desired COTS product is available for system 
integration. 

2. Puzzle assembly, suppose that COTS is like puzzle 
pieces. This means a COTS product feels bets fit 
when not integrated but fails to integrate. This 
shows COTS should be considered in isolation as 
well as in integration scenario. 

3. Keystone identification, starts with requirements 
identification (e.g. vendor location or type of 
technology), and searching COTS that fulfills 
requirements. This enables elimination of not 
required COTS. One or more strategies are enabled 
in some projects [15]. Some developer might use 
‘keystone identification’ first and then later 
‘progressive filtering. 

V. Evaluating existing approaches 

Some issues that are not properly discussed 
latterly are focused here. Above comparison shows 
there are varieties for COTS selection. This is open 
research option: 

Problem 1: Best evaluation technique for COTS 
selection. COTS Selection and evaluation can have 
following issues. 
1. COTS Integration. 
2. Mismatch of non-functional requirement for COTS. 
3. Indecision Handling (completeness, accuracy, and 

consistency) 
4. Rotating concepts of Stakeholders. 
5. Multi Criteria decision-making (MCDM), need for 

COTS Component. 

Different COTS evaluation methods are 
proposed for different domains. There is no such 
method available that give solution for above problems. 
COTS selection is purely base on stakeholders 
requirements. 

Problem 2: Identification of currently COTS 
selection and evaluation decision making methods. 
Decision making approaches like Weighted Averages, 
Fuzzy logic, Bayesian Belief Networks (BBN), Analytic 
Hierarchy Process (AHP) and linear programming are 
available. These approaches can apply on Quality 
selection and evaluation process. IFCOTS software finds 
then use BBN or AHP, IF COTS component then we 
used Fuzzy logic or linear programming is used. 

Problem 3: COTS components impact on developers. 
1. Usually source code of COTS product is not given 

to developer. This means decision of buy and build 
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is not easy. Major disadvantage of COTS, it is 
“black boxes” means not easy to test. 

2. COTS component may be mismatched to current 
system while integrated. Developer should always 
keep in mind requirements of stakeholder to avoid 
this situation. Normally COTS product has it specific 
attributes so it will make misfit while integration to 
existing system. Two types of mismatches are: 
Architectural mismatches, and COTS mismatch [36, 
37]. 

Problem 4: Interpretability is another issues 
occurs when COTS mismatched. This means COTS 
components mismatches due to lack of adapting quality 
model while selecting COTS. Using quality model COTS 
having same standard can match and mismatching can 
be reduced. 

VI. Conclusion 

In this paper, we explored the evolution of 
COTS selection practices, and compared the 23 of the 
most significant COTS selection approaches. In spite of 
the great variety of these approaches, there still many 
open issues related to the COTS selection process that 
need further research. The objective of this study was to 
evaluate the best technique to find out COTS Selection 
components, to identify currently used decision making 
practices of COTS Evaluation and Selection, impact of 
COTS component on developers and problematic COTS 
integrated with exiting system. In future, the author 
would like to present these models quantitative by using 
self-completion questionnaire method. This 
questionnaire method will help out the IT professionals 
to determine which COTS approach is the best for 
evaluation and selection of desired components. 
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