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Abstract 
 

 
Reuse of COTS (Commercial off the shelf) 

components is a new development approach in software 
engineering.  Developers get benefit from COTS-based 
development (CBD) environment to select suitable 
components, adopt and integrate into the system that to 
achieve better software, more quickly and lower cost. 
But the current environment didn’t support the typical of 
CBD process in all processes [1]. Some environments 
are support in some steps or focus on how to develop the 
components and components interoperability that allow 
in the same environment.  In this paper we propose a 
new environment tool called “CS-COTS” are consist of 
(1) Sophisticate machine learning tools for generating 
rules in selection and integration. (2) Guideline for 
selecting methods category. (3) Predict a success rate to 
integrate methods fit into system.  
 
 
1. Introduction 
 
 

We introduce the new environment is a “CS-COTS” 
tool for selecting COTS component guidelines, whose 
aim to develop tools for generating rules in selection and 
integration step to guideline developers for selecting 
category methods and predict a success rate to integrate 
methods and fitting into system. 

In the present, The CBD (Commercial off-The Shelf-
Based Development) has been used in widespread 
because help to reduce a development costs and risks, to 
make a software system easier and ensure higher 
software quality [2]. A typical CBD process includes 
five main steps [15]: (1) examine the marketplace to 
search and identify potential COTS candidates, (2) 
evaluate and select one or more COTS components, (3) 
adapt the COTS to satisfy specific requirements of the 
system to develop, (4) integrate the COTS components 
in the system, and (5) update the COTS components if 
needed. These processes appears very simple, but some 
steps of CBD make problems to the developers such as 
in the selection and integration step, several methods 

supporting each of these activities do exist, but the 
developer does not know which method he/she should 
follow, which combination of methods he/she should 
use, which method is the most suitable one in each step 
according to his/her in a current project, profile and 
preferences, how to choose it and how to apply it. 
Lacking of guidance during the CBD process is 
conspicuous and the need of a COTS-based 
development environment support developers in each 
different processes. Some researches focus in help 
developers to follow the CBD process and guide him/her 
during each different step but not include a sophisticate 
machine learning tools for generating rules in 
selection/integration environment. 

The remainder of the paper is structured as follows: 
in section two, we present the strategy selection 
guideline to select COTS. Section three focuses on the 
proposed is a CS-COTS environment. The paper ends 
with a conclusion and future work. 

 
 
2. The Strategy Selection guideline: 
WagehCom  
  
 

The CBD process is a decision-oriented model since 
help developers to select the method for use. The 
WagehCom tools as “softWAre environment for GuidEd 
assembly of COTs coMponents” (the ‘h’ is introduced 
so as to have an Arabic term meaning Guiding) [2], the 
main objectives of this environment are: (1) making 
available tool support for each different CBD steps, and 
(2) allowing to share each developers’ experiences. 

The resulted architecture of WagehCom is illustrated 
in Figure 1 [2]. The main functionalities of WagehCom; 
are following: 
- Stocking COTS components descriptions: this 
functionality is offered to COTS components vendors 
allowing them to enter descriptions of their components 
and update them if needed. 
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Figure 1: WagehCom Architecture 
 

- Stocking selection and integration method 
descriptions: this functionality allows expert method to 
introduce method descriptions and update them when 
needed.  
- Searching local COTS components description 
database: this service is offered developers in seeking 
for COTS components satisfying given requirements or 
wanting to get more information about a specific COTS 
component. 
- Guidance in selection or integration method: this 
service is offered to the developer. It provides a strategic 
guidance in order to help him/her chooses the most 
adapted method depending on his/her project and 
profile. 
- Guidance in the application of the selection or 
integration method: It provides tactic guidance in order 
to help him/her in the application of the chosen method. 
- Traces management and learning: this functionality 
records the different steps of the CBD meta-process 
instantiation for a given project, which leads to a 
specific personalized process. The traces obtained into a 
better the strategic guidance depending on the success or 
failure of the project.  

The CS-COTS environment is extended and 
supported from WagehCom environment and discussed 
in the next section. 

 
 

3. CS-COTS Environment 
 
 

We define the following processes in separated 
module of the CS-COTS environment. 
 
3.1. COTS components management. The COTS 
components base is contains the description of COTS 
components which based on the model. We have 
elaborated in its [4]. In fact, COTS components are 
characterized by a set of attributes structured in eight 
categories according to their special semantic and use. 

The categories are: general, structural, behavioral, 
architectural, quality of service, usage and 
organizational. Each COTS description is stored in the 
base as an XML document and valid instance of the 
XML schema representing the description model. The 
extensibility feature of XML schema justifies its use and 
allows the description model to be adapted to any 
component showing specific characteristics. 
 
3.2. Methods management. The methods base 
comprises; on the one hand of description methods (their 
processes) and on the other hand information about 
these methods (meta-data). This information includes a 
general description of the method such as the author’s 
name, the production date, and a set of features 
characterizing the methods. The method process is then 
introduced by means of a graphical interface according 
to the MAP formalism as a strategic guideline or a tactic 
guideline [15]. It is stored as an XML document from 
which the graphical reconstruction should be possible. 
 
3.3. Strategic guidance. The strategic guidance consists 
of the help provided by CS-COTS to the developers 
choose the most appropriate selection or integration 
method suitable for his/her profile and the system to 
develop [2].  
 
3.3.1 Generated rules. In this phase we choose the 
category based methods on a set of rules generated and 
maintained by the learning module. The rules with us 
presented come from MMAC [17]: Multi-class, Multi-
label Associative Classification Technique. MMAC 
consists of three phases: rules generation, recursive 
learning and classification. In the first phase, it scans the 
training data to discover and generate a complete CAR: 
Classification based on Association Rule. In the second 
phase, MMAC proceeds to discover more rules that pass 
the MinSupp and MinConf thresholds from the 
remaining unclassified instances, until no further 
frequent items can be found. In the third phase, the rules 
sets derived at each iteration will merged to form a 
global multi-class label classifier that will then tested 
against test data. 

The MMAC Algorithm, as illustrated in Figure 2, 
once an item has been identified as a frequent item, 
MMAC checks whether or not it passes the MinConf 
threshold. If the item confidence is larger than MinConf, 
then it will be generated as a candidate rule in the 
classifier. 
 
3.4. Trace and learning. The learning module serves 
basically for the first level of strategic guidance to 
determine method category. Its role is to update the rule 
base. It is based on the traces saved when the projects 
are elaborated. The trace is built as and when the project 
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is constructed. We apply Artificial Neural Networks 
(ANN) on a perceptron training rule for checking 
learning rate of a selection methods weights with respect 
to selection criteria. 
  
3.5. Predict Strategy. The predict strategy consists of 
the help provided by CS-COTS when the developer 
should apply the advocated methods. The developer can 
predict a success rate to integrate methods fitting into 
system. 
 

 
 

Figure 2: MMAC Algorithm 
 

4. Conclusion 
 
 

This paper has proposed a new approach for a 
software environment to guideline developers in the 
development of system based on COTS components. 
CS-COTS extended from WagehCom environment.  

We plan to prove the concept on a multi-class, multi-
label associative classification (MMAC) on step of 
strategic guidance and machine learning on step of 
Trace and learning on CS-COTS. 

Future work shall concentrate on implementation of 
CS-COTS and compare the result for predicting the 
category with benchmark. 
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