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ABSTRACT 
 
 

An innovation is the process of making 
improvements by introducing new idea in the form of 
product or service. In recent years, successful societies 
are shifting their focus towards the realization and 
acceptance of these new ideas. Plug and Play business 
software platform is the first step to transform these 
ideas into reality. 

 The study presented in this thesis introduced that a 
new business idea contains specific business role and 
consists of a set of capabilities or needs and any one of 
them. Plug and play business software platform mainly 
consists of three major business processes that are 
required to run this platform those are; business match 
making process, negotiating process and collaboration 
process. This study analyzes the process of business 
match making in detail and introduce an ontology based 
business match making process which will find new 
businesses in a hierarchical fashion based on their 
specific business roles. Match making ontology consists 
of three processes i.e. information collection process 
which is used to collect and register information, 
extraction process which is an optional process to 
extract set of capabilities and needs if actor/innovator is 
unable to define its business capabilities and needs in 
information collection process and finally finding and 
ranking process which will find a set of potential 
collaborators and then will rank that set based on 
ranking parameters collected in information collection 
process from actor/innovator.  

This study also presents a technological model 
which will provide foundation to develop plug and play 
business software platform. This model identifies 
business processes of the platform and presents each 
business process as a separate loosely coupled software 
module.   This model divides the platform into two 
layers; the upper layer is called PnP layer and consists 
of PnP Client Service, PnP Community Service, 
Finding and Ranking Service, Negotiating Service and 
Collaboration Service; lower layer is called kernel layer 
and consists of Security management Service, 
Operational management Services and Communication 
Service.  

Finally partially implemented prototype, test data 
and results will be used to visualize the presented 
concept.   
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GLOSSARY OF TERMS 

 

Actor/Innovator 

An actor/ innovator is one who has a new business idea and he/she wants to set up 
a business organization by applying that idea.  

Business Role 

Every business organization has a specific business role which defines his 
operations or working areas e.g. manufacturer, retailer and transporter. 

Capability 

Capability can be described as a set of products or services which a business 
organization is offering e.g. apparel manufacturer can offer his capabilities as jeans, 
shirts and coats. 

Need 

Need can be described as a set of requirements which a business organization 
requires in order to produce some thing or to provide service e.g. green house 
manufacturer requires glass as his needs to produce green house. 

Ontology 

Ontology is used to formulate a formal concept of any particular domain based on 
shared and dispersed knowledge.  

Collaborator 

A collaborator is one who has similar interests with a business organization and 
can be called to work jointly on a specific business task. 

PnP Business Community  

PnP Business community is a central location where each new business idea with a 
specific role is registered and stored. It can provide the contact details of each business 
which is registered with this community. 

Linear Match Making 

Linear match making concept is related to one to one match making. Where one 
role will find another business role of his interest e.g. manufacturer finds another 
retailer to jointly work with each other. 

Hierarchical match making 

Hierarchical match making concept is related to many to one or many to many 
match making. Where two roles while working together finds another role to jointly 
work with each other e.g. manufacturer and retailer are working together and they find 
a transporter to deliver their goods. 
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1  INTRODUCTION 
 

This chapter describes the background, aims and objectives of this study. It also 
states research questions, expected outcome, and the research methodology selected to 
answer the research questions. Finally it summarizes the overall structure of the thesis 
by providing the relation of each research question to its related chapter.   

   

1.1 Background 
 
In this ever-growing world of computer networks and their technologies, Internet 

has found a niche for itself that cannot be matched by any other network. The hunger 
to access Internet at an even better speed and bandwidth has led many a revolutions in 
the context of technological developments and advancements. Examples of this being, 
the Cellular technology, initially conceived with mobility, now faces the challenges of 
keeping itself in the race for providing remote access. As with the traditional 
communications changed with modern technology the other revenue generated areas 
like different forms of businesses also get boosted and are getting equipped with 
modern technology. Example of such area is virtual organizations and their virtual 
environment [5]. 

In recent years the realization and acceptance of innovations are key factors for 
successful   societies [5]. Innovation increases the likelihood of any business success; 
however most people do not know where to start.  People often think of innovation as 
just invention but innovation is more than invention.  It is also about new ideas and 
responding to new trends and market conditions, or making improvements to products 
and services that already exist. As a starting point for innovation, new ideas are 
needed. These ideas will form the basis for new products, services or processes which 
will satisfy a need, be the result of an opportunity or solve a problem.  Ideas can be 
sourced from any number of areas including customers or a problem you may have 
encountered [2].  

There are still some hurdles to understand the importance of innovations and 
innovative ideas in a society, those hurdles are lack of business knowledge, shortage of 
time and limited financial resources. The process of transforming innovative ideas into 
new products or services, and taking those products or services to the marketplace is 
commonly known as the commercialisation process [2]. This process often creates 
wealth for individuals, businesses and/or society at large. But sometimes due to the 
lack of information and communications technology tools an individual can not reach 
the market place hence these ideas can not grow from that place. Hence there is a huge 
need to develop these types of softwares that will help innovators to take their ideas 
into market place. The Plug and play business concept facilitates different innovators 
by managing ideas and formation of business liaison through an integrated set of 
information and communications technology (ICT) tools. These integrated tools (ICT 
tools) facilitate an innovator in the formation and organization of different business 
processes. It also provides solutions for dynamic alliance of the organizations to 
present the product as collective known as virtual enterprise [3] [4]. 

There are some methods and techniques that have been presented to fulfill the 
requirements of the above mentioned idea. But still those techniques have some 
problems. As this is a new idea and all literature regarding the idea is in disperse form 
so there is a huge need to put together all the relevant information into one formal 
document. To make this document more applicable we need to design a specific 
platform for plug and play business software  
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This thesis is the extended study based on the research paper “The Concept and 
Technology of Plug and Play business” [5]. All of our aims and objectives for this 
thesis are based on future work of the above mentioned research paper. 

1.2 Aims and Objective 
 

The overall goal of the research is to define an ontology for business match-
making in plug and play business software platform and to put forward a new 
technological model which will visualize the above described ontology. As a final 
point we will implement a prototype which will partially realize the above mentioned 
ontology.  

Following objectives have been set to meet the end results 
• Analyze plug and play business concept 
• Describe an ontology for business match-making in plug and play business software 

platform 
• Design a novel technological model to visualize the mentioned ontology  
• Implementation of a prototype which will partially realize the mentioned ontology 

for business match-making in plug and play business software platform 

1.3 Research Questions 
 

Based on the objectives the following are the research questions (RQ) along with 
their motivation that have to be addressed in this thesis report 

RQ1 have been devised to provide the underline concepts (domain knowledge) of 
plug and play business software. This research question will bring forth a concise 
study of basic concepts of plug and play business software i.e. idea formulation, 
processes involved to develop this type of software and description of  the tools and 
technologies that can be used to develop this type of software 

 
RQ1  What is the stat of the art of plug and play business software? 

 
There can be number of processes involved in developing plug and play business 

software i.e. match-making process, negotiating process and collaboration process [3]. 
Ontology can be described as a data model that represents a set of concepts within a 
particular domain [5].  As business match-making process is a scattered concept and 
there is a huge need to describe ontology for business match-making process in 
particularly plug and play business software domain. Following question has been 
devised to fulfill the above requirements. 

 
RQ2 How can an ontology be designed for business match-making in plug and 

play business software platform? 
 

When an idea has been proposed then to transform that idea into reality there 
should be a proper design to visualize that concept. Following question has been 
formulated to fulfill the above requirement. 

 
RQ3 what can be a suitable design for technological model of plug and play 

business software platform? 
 

To provide the proof of the stated concept there is a need to develop partial 
prototype so following question has been prepared to provide actual implementation 
details. 
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RQ4 How can a technological model for plug and play business software platform 
be realized? 

1.4 Research Methodology 
 

Following matrix briefly explains the research questions and what methods have 
been used to answer those questions and what outcome should be expected by 
applying those methods. 

 

 
 

Figure 1–1 Question Method Outcome Matrix 
Answers to the research questions are sought through 

• Literature study/survey 
• Description of ontology for business match-making in plug and play business 

software platform  
• The design of technological model to visualize above mentioned ontology 
• Implementation of partial prototype to visualize above mentioned ontology  

 
These activities and their goals in relation to the research questions are described 

below 
  

Research Question 1 brings forth a comprehensive study of plug and play business 
concept literature from the perspective of business innovation, entrepreneurial 
business, enterprise collaboration, match making, intelligent agents and virtual 
enterprises. 

Research Question 2 is more related to the above question where a comprehensive 
literature survey will be done to study existing related models and to describe ontology 
for business match-making in plug and play business software domain.  

Research Question 3&4 brings forth a comprehensive study of tools and 
technologies used to build these types of software. At first step we will set specific 
parameters to visualize the described ontology which will result into a new designed 
technological model for plug and play business software. Finally to visualize the 
defined ontology partial prototype will be developed based on above designed 
technological model using specific tools and technologies. Hence this prototype will 
provide evidence for the proof of concept. 
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1.5 Contribution 
 
The primary contributions of this study are two fold; first, the realization of plug 

and play business software platform in the form of technological model, partial 
prototype, generation of test data that is needed to test the software and secondly, 
detailed description of business match making process and to introduce an ontology 
based match making technique for this process. This work is not the first study about 
the plug and play business software platform; however, to the knowledge of authors 
this work represents the first study towards the visualization of plug and play business 
software platform and towards the match making process which will find new 
businesses in a hierarchical fashion based on their roles.     

 

1.6 Structure of the Thesis 
 
Following figure defines the structure of the thesis. It shows which research 

question has been answered in which chapter of the thesis. 
 

 
  

Figure 1–2 Thesis Structure 
 

Chapter 2 (Overview of Plug and Play Business Software) provides understanding 
about basic concepts of plug and play business. It starts by describing innovations and 
the role of innovations in current business. Then chapter moves the reader direction to 
the concept of virtual enterprises, it discusses about all the participants that plays 
major role in virtual enterprises. It also describes Information communication and 
Technology (ICT) Tools. Finally it discusses about the need to build plug and play 
business software platform. 

   Chapter 3 (Business Match-Making Ontology) discusses about the defined 
ontology for business match-making in plug and play business concept. Chapter 4 
(Software Design and Implementation) discusses software design and implementation 
that will be used to visualize the described ontology. Chapter 5 (Discussion) includes 
discussion and a concise analysis of the problem and its possible solutions. Chapter 
6(Conclusion and Future work) summarises the study with some conclusions and 
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future works. Appendix of this thesis contains software requirements specification for 
prototype implementation. It also contains screen shots, test data and results of this 
prototype.  

 
. 
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2 OVERVIEW OF PLUG AND PLAY BUSINESS 

TECHNOLOGY 
 

2.1 Introduction 
 
The possibility of rapidly finding a number of potential partners of similar interests 

as the current business and to quickly configure them into a collaborative network is a 
challenging task.  

Today a large number of markets, for instance supply chain which have different 
set of roles i.e. manufacturers, retailers and transporters have great potential to conduct 
business jointly. Every role or entity participating in this market has its own set of 
capabilities and needs to fulfil the market demands in an efficient manner. To grab the 
market opportunity and also to exploit that market needs in an efficient manner we 
need a consortium where we can collaborate and make these things possible. Virtual 
enterprise is a quite soluble platform for the above stated scenarios. This kind of 
temporary consortium has great importance for small and medium size enterprises e.g. 
retailers, manufacturers and transporters. To engage and coordinating several activities 
for a large number of entities, different processes are required. 

Finding a right partner and establishing necessary conditions to start the 
collaboration process might however be costly and a time consuming activity. 
Currently there are a number of hurdles are present in our system which tries to block 
this process. Those are lack of information (e.g. non-availability of summarized 
organizational profiles) and lack of attentiveness of organizations to join the 
collaborative process.  

Every organization has built on its own infrastructure. Every organization has 
different ethical values, corporate culture, methods of work, and business processes 
and also moral values. So finding a set of potential collaborators according to current 
business requirement requires making one standard platform on which all 
organizations have to be agreed. To overcome the mismatches resulted from the 
heterogeneity of potential partners also requires considerable investment in building 
trust and security issues. Furthermore, partners’ selection is not a simple 
“optimization” problem but requires a match making process based on potential 
abilities and needs (competencies, capacities, and recommendations) and also on many 
other factors which are subjective in nature (e.g. personal preferences and established 
trust based on previous experience).  

 

2.2 Need of Collaborative Network 
 
This research area is a relatively new, and different researchers name it with their 

own choice. But we carry out this notion in this report as collaborative network. 
Collaborative network commonly defined as a number of entities approach together 
and collaborate to grab business opportunities. Before deep discussion first we need to 
know why we need collaboration.  

Organizations, societies and even individuals are very much challenging and 
competitive with each other; they are trying to increase their capital revenues through 
different unique business products. Question is why we need competence? Simple 
reason behind this question is we need to secure our position in this global village, 
through collaboration, as competition is not enough. The primary reason behind this 
competition is that it makes sometimes monopoly of one organization in the market. 
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Some giant companies produce their products with extra resources and In this case 
most of the creative and innovative small companies fail to capture the market 
resources. Hence we need to go towards strategic alliances and partnerships for the 
activeness of all market players [12]. Through strategic and collaborative alliances we 
can achieve visionary goals at low prices; it gives collaborator more choices for 
collaboration; also technology roadmap will improve more day by day. 

Different sorts of organizational collaborations have different collaborative 
strategies. Out of these, outsourcing is a strengthened strategy. As with the help of 
outsourcing, potential partner will be part of our valuable informative supply chain 
management in long and short term alliances [12]. 

Now we will shift our attention towards some classic definitions of different 
notions involved in collaborative networks. 

2.2.1 Networking 
This notion involves communication of information exchange for the benefits of 

involved potential collaborative entities [14]. 

2.2.2 Co-operation 
This notion is used in sharing of resources for adjustment of activities and 

information exchange. Mainly it decomposes the work into different tasks, and every 
member has to co-ordinate to achieve their own tasks [10]. 

2.2.3 Collaborative Network 
Collaborative network have different type of entities, including organization, 

people and machines. In recent years these entities are largely autonomous, they can 
make their decision at their own. These entities are heterogeneous at a certain level 
including operating environment in terms of working condition and use of technology.  

If we take a look on other side like cultural values, how can we solve the issues of 
cultural and ethical values in terms of collaboration? Much more work is needed to 
achieve such types of ambitious goals in terms of getting better and compatible 
product to the market.  

Although we are living in dynamic world, business opportunities come in a 
fraction of second. So what could be pre-defining measures to react those business 
opportunities and how can we grasp them? If we don’t react to those opportunities or 
we missed those, Can we compensate with this situation? Answer could be no. 

As the ongoing market and business opportunities are very turbulent in nature. 
Requested collaborators can not wait for potential collaborators for a month or more. 
To grasp such types of opportunities or to fulfil the requested collaborator’s need, we 
need to develop a configured temporary consortium. Virtual enterprise could be the 
place where potential collaborators can meet with out wasting their time. 

 

2.3 Roles of Successful Collaboration 
 
Following are some of the different processes involved to make collaboration 

opportunities into successful collaboration among the potential partners.  

2.3.1 Co-identification 
This process mainly works on principle; that from where and can we find the 

business opportunity? Normally we use conventional method like surfing internets and 
get information from the brokers or we surf such websites which have large business 
opportunities information, but the question is how we can find the best suited 
opportunity to match our interest. This is a hectic and complex job. To fulfil this 
requirement, we need to develop such type of tools that can identify opportunities. 
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2.3.2 Co-characteristics 
After identifying the opportunities, we need to analyze what type of characteristics 

are present inside the identified opportunity, are they matching with our interests 
completely or partially? Should we move further to negotiate with the potential 
collaborator?  To start with the analysis of identified business opportunities, we need 
to set some pattern criteria, which can be flat or hierarchical structured. The virtual 
enterprise can maintains such type of processes to meet the challenges of different 
business opportunities.  

2.3.3 Partner searching 
Match making process starts, which can find potential collaborator. We need to 

develop a specific criterion (Business software workflow management) which is more 
suitable to select those potential collaborators.   

2.3.4 Negotiation and Agreements Process 
There are some rules that must be defined in the negotiation process to exchange 

proposal between requested and potential collaborator. As virtual enterprise is 
geographically dispersed so the trust issue is really need to solve. 

 

2.4 Requirements for Collaboration 
 
Few requirements have been set to meet the successful collaboration [14] 

• Collaborative parties must have more or less same goals to meet the final product 
• Parties must agree to collaborate to accomplish all challenging tasks in projects 
• In negotiation process, parties can share the common goals with their own vision to 

keep the steady growth to achieve the final step of project   
• Negotiation process also may continue discussion on problems and difficulties 

during the whole phase of project until completion                       
• Legal issues must be addressed 
• Ethical principles and cultural issues must be handled 

 

2.5 Coordination in Virtual Enterprises –Challenges and 

Opportunities 
 
Coordination is the process of integrating work activities and determining their 

dependencies to accomplish organizational goals and objectives [31]. Work activities 
can be coordinated in many ways. Many diverse coordination theories exist as well as 
information systems used to support coordination. For example, Malone [32] describes 
four coordination mechanisms based on concepts of markets and hierarchies.  

The two market-based mechanisms include centralized markets (where decision 
making is centralized and communication takes place via the broker) and decentralized 
markets (where all entities are in a direct contact with all potential entities).  

Another possible approach is to coordinate work activities by predefined formal 
organizational concepts such as structures, profiles, policies, plans and contracts 
among participants. However these traditional mechanisms for implementing 
coordination are no longer satisfactory in rapidly changing business environments. In a 
dynamic VE, in some cases trading partners may rely on mutual trust to regulate and 
coordinate their activities, simply because there is not enough time for contract 
implementation prior to the beginning of a shared business process [33].  

When it comes to computer supported coordination, the systems that exist in 
practice range from fully automated coordination to systems that facilitate/support 
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coordination performed by human decision makers. For example job-shop scheduling 
systems fully automate coordination by delivering the tasks to agents 
(humans/machine) at the right point of time. The main objective of this coordination 
mechanism is to maximize effectiveness and efficiency of the overall process while 
removing human decision making [34]. 

On the other hand human-driven coordination involves. Here, various computer 
applications (for synchronous/ asynchronous collaboration and communication) are 
used to support work activities that need to be coordinated while the actual 
coordination is left to humans. Human-driven coordination is useful in situations 
where work activities cannot be fully specified in advance such as in the case of ad-
hoc processes (e.g. crisis management) [30]. 

However, workflows are not suitable for dynamic VE as all the coordination rules 
have to be fully specified in advance and cannot be changed during workflow 
execution. Coordination in virtual enterprises offers a set of completely new 
challenges different from those in traditional organizations [34]. Following are some 
of those challenges 

• Business processes in virtual enterprises are driven by customer goals. As different 
customers are likely to have different goals a whole variety of business process 
models have to be created on demand [30] 

• Dynamic VE are distributed by nature (both in terms of location and time) 
• Dynamic nature of VE requires a dynamic and flexible coordination mechanism that 

can be easily changed to suit the current situation at any time during execution of a 
business process [34].  

 
In this way, sharing the same business process between Europe-, US- and Asia-based 
teams can generate a 24-hour working environment. Technical infrastructure has 
already made this transfer possible. However we still lack methods and tools that will 
support coordination and effective management of such a business process [30]. 

 

2.6 Virtual Enterprise 
 
Virtual enterprise maintains temporary alliances of different enterprises that 

involve sharing the competent ideas and resources to flourish and boost the business 
opportunities. These types of alliances are mainly supported by the computer 
networks. These types of collaborations in virtual organization over the computer 
networks are commonly known as collaborative networks [11].  

Different profiles are published to match the potential collaborator over 
collaborative networks among the different organizations, after the completion of 
collaboration virtual enterprise disbands the collaborated members of the project for 
the other opportunities.  

2.6.1 Characteristics 
The above definitions show following different characteristics of virtual enterprise 

[11].   

• Competent environment with a number of sharing innovative ideas and potential 
business opportunities 

• Offer to build trust among the different stakeholders 
• No geographical boundaries set 
• Complementary nature of the partners 
• Equal opportunity 
• ICT tools to share the commonalities and to grab the different potential resources. 
• Publish the collation structures with in temporary frames.  
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2.6.2 Life cycle 
Different processes are involved to complete the matchmaking and collaboration 

process and other related tasks to build a virtual enterprise. Following is the 
description of each involved process 

Formation 

This process mainly focuses on finding the right coalition of organization for 
pursuing the market opportunity. Innovator/stakeholders create requested proposal to 
collaborate with the potential collaborator. The list of required items could have 
several attributes for match-making the right partner [13].  

Operation 

This process provides the working platform for the coalition of different 
organizations on which different stakeholders can play. Actually it requires 
infrastructure for the completion of different operation between the collaborators [13]. 
The ICT tools help the collaboration process by using the intelligent software for 
providing the solution as per user request.  

Completion  

After the completion of project, the collated bodies disband and try to look at other 
opportunities among different organizations. Now the analysis process will analyze the 
recently completed projects and will try to provide better design suggestions in future 
collation [13]. This process called evolution of recent successful projects. 

 

2.7 Role of ICT in Enhancement and Better Performance 

of Business Processes 
 
Information, communication and technology commonly known as ICT, plays 

central role to provide better performance and enhancement of the business processes 
[5]. Different small and medium size organizations and companies are re-shaping their 
business models for the exchange of information with the help of ICT tools to identify 
potential alliances and to prepare them selves to meet the challenges on the global 
economical network scale. ICT plays a role as an enabler to create long term and short 
term alliances. While creating such types of alliances, there are many other issues like 
e-contracts, e-agreement between potential collaborators are needed to address [13]. 
Through ICT tools we believe that almost all small and medium size organizations and 
companies will become major components of global economy.  

Globally small and medium size business companies are facing number of 
problems i.e. there is no integrated transaction system. Absence of such types of 
business solutions produce problems like poor productivity and poor utilization of 
organization’s resources which lead to take more time in performing business 
processes with in the organization [13]. Other types of problems also exist; for instance 
lack of planning information system. Absence of such types of business processes 
make organizations more flat and less dynamic with respect to their product growth. 
Organization visions and goals are not planned to meet the challenges and 
competitiveness for the future market [13]. 

To grow and to get increase in capital revenue with in the global market, we need 
to resolve such common issues in small and medium size organizations. ICT tools 
make the organizations an intelligent and creative user of the market, by developing 
long and short term alliances, through information exchange with in the organization 
and with the allied parties globally. ICT tools facilitate the users through broader 
spectrum of business opportunities in today’s turbulent and dynamic market. 
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Following are some of the ways through which ICT tools can help organizations to 
expand their business [12]. 

• Any type of innovative and creative business idea can be shared,  if possible idea can 
be developed 

• Constantly give better picture in terms of global information exchange 
• Reduction of cost in terms of information exchange e.g. global mediate parties has 

no importance 
• Access to potential organizations for collaboration has increased for small and 

medium size organizations  
• Futuristic unique vision and goals about different products can be discussed and 

improved 
• Better planning resources about different business processes might be available 
• Time response factor for information exchange and collaboration among potential 

collaborators reduced 
• Internal factors inside the organization and government like bureaucracy has almost 

become obsolete through ICT enabler tools infrastructure 
• Marketing of different products and to make products better than past might also be 

possible 

As all above discussion shows that with the wide usage of ICT, a number of 
advantages can be achieved, as for instance physical boundaries can be diminished. 
Innovative and creative ideas can be maintained and boosted through better 
management and business resources. 

 

2.8 Plug and Play Business Software 
 
The concept of Plug and Play business software is a relatively new phenomenon 

and is defined as an integrated set of ICT tools to facilitate the organizations including 
small and medium size to get more business opportunities and to facilitate innovative 
and dispersed ideas. Exchange of Information is required among different 
organizations i.e. locally and globally to grow and boost different types of businesses. 
Virtual enterprise is a suitable place for such sharing of business ideas and to form new 
collations among different stakeholders and entrepreneurs. Such sharing of ideas and 
collations with in the virtual organization is supported by computer networks. 

Main motive to initiate plug and play business software is to improve the 
integration of different business processes, by decreasing the costs in terms of different 
business software integration and by applying ICT tools and increasing the agility i.e. 
to cope or to react the business opportunities as they arise in different markets. Plug 
and play business software will also keenly facilitate the innovative ideas for making 
the virtual co-operation among different stake holders and organizations more 
competent and challenging.  

To accomplish the innovative idea and its related business processes, we need 
some potential collaborators. As different potential collaborators have their autonomy 
and conflicting visions. Here we need ICT tools that provide solutions to make such 
collaborations successful. So we can say that interoperability among different 
organizations for sharing of information and successful collaboration can be achieved 
through concept of plug and play business software. Virtual enterprise is the core 
component of plug and play business software.  

Following are some of the other related issues including requirements of plug and 
play business software. 
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• Different roles have been set to join plug and play business community with the help 
of plug and play business software. Here entrepreneurs/enterprises build their own 
profiles in which resources and potential opportunities are described  

• A gatekeeper/trusting party will maintain the check of entrance and leaving activities 
of different enterprises/entrepreneurs 

• Every member can initiate the collaboration process using plug and play business 
community. 
 

2.8.1  Need for plug and play business software 
Now a days business markets are becoming more turbulent and dynamic. The Plug 

and Play business software fulfills the flexible business demand. Different business 
organizations are very keen to increase their product quality, because these 
organizations intend to meet the timely changing of business sector [14]. Plug and play 
business software is a set of integrated ICT tools to drive small and medium size 
organization till unreachable market. As plug and play business have no geographical 
constituencies, so by deploying plug and play business software organizations we will 
get better results. Hence plug and play business software plays active role in 
identifying and try to implement the innovative ideas without interfering individual 
goals of every organization with in and outside the virtual community [10]. There are 
certain advantages that can be achieved through plug and play business software. 

• Openness of the market 
• Reducing monopolistic nature of the giant companies 
• Small and medium size companies have more active roles in business 

market  
• Strategic alliances on short term basis can be increased  

  
 

2.8.2 Plug and Play Business Software System Work Flow 
To understand the business work flow of current system three most common roles of 

supply chain business market are discussed below, namely as: 
• Manufacturers 
• Retailers 
• Transporters 

 
The above business roles have different business workflows to manage the business 

processes. These three different roles have their own set of capabilities and needs of their 
interests. To understand the exact match making scenarios in virtual organizations 
following four types of cases are discussed          

Case A (One to One Match) 

Plug and play business software workflow management will support one to one 
match making or collaboration between two business roles. Manufacturer will post its 
capabilities and retailer with matching needs will collaborate with the specified 
manufacturer. Following figure briefly describes one to one match making scenario 
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Figure 2–1 One to One Match Making 

Case B (Many to One and One to One) 

Plug and play business software workflow management will support match making 
or collaboration among different roles of its own type and at the same time with one 
different role. For instance one manufacturer can make collaboration with its sub-
manufacturers to fulfil the needs of their own and at the same time can also collaborate 
with one retailer and that retailer is connected with its own sub retailers to fulfil their 
needs. Following figure briefly describes the process  
 

       

 
 

Figure 2–2 Many to One and One to One Match Making 

Case C (Many to Many) 

Plug and play business workflow management system will support match making or 
collaboration with roles of different nature. For instance one manufacturer will post its 
capabilities and based on its capabilities system will find different retailers. Now those 
retailers are also connected to many transporters. Transporters are not only connected to 
retailers but also with the manufacturers. So in this triangle all the three roles are 
connected and providing services to each other to form a virtual enterprise. Following 
figure briefly describes the process     
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Figure 2–3 Many to Many Match-Making 
 

Case D (Distributed) 

Plug and play business software workflow management will support different 
business roles for match making or collaboration in one to many ways. For instance one 
manufacturer can make collaboration with its sub-manufacturers, retailers, and 
transporters while maintaining collaboration with other business roles to fulfil their 
needs.  
 

In this scenario a constellation will be appeared where each role will be connected 
to different business roles and providing services to each business roles individually. 
This case will provide true operations of a virtual organization where each role is 
appearing up, doing business jointly by making a virtual enterprise and then disband.  

Following figure briefly describes the above stated scenario 
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Figure 2–4 Distributed Match-Making 
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3 BUSINESS MATCH-MAKING ONTOLOGY  
 
Ontology is used to manage and shape a formal concept of any particular domain 

based on shared and dispersed knowledge by a group of people or in an organization 
[15]. Business match making is one of the key component of plug and play business 
software and it is the process of finding and exploring different areas and opportunities 
of cooperation with other organizations. Next phases in this concept are to negotiate 
and collaborate with that organization to make a virtual organization.  

This chapter provides brief description and discussion about different processes 
involved in business match making processes. We propose an ontology based business 
match making process which focuses on the information collection process, extraction 
process, finding and ranking potential collaborators process as pivotal components to 
drive the entire match-making process. Moreover, this chapter also provides a brief 
description of processes required to visualize plug and play business software platform 
and it also discusses how different components will interact with each other to perform 
all activities of a plug and play business community. 

 

3.1 Related Work 
 
Plug and Play Business software can be described as a framework of integrated 

ICT-tools, which supports innovators in turning their ideas into businesses by 
dynamically forming virtual enterprises [16]. There can be number of processes 
involve in this framework i.e. Match-Making, Negotiating and Collaboration etc. 
Match-Making process facilitates the user to find and rank a set of potential 
collaborators according to his requirement.   

  In computer science, ontology can be described as a data model that represents a 
set of concepts within a particular domain and the relationships between those 
concepts [17]. There are numerous specifications available for business match-making 
process which discusses this concept under plug and play business software domain. In 
[18], Wong and Sycara proposed a formal specification of match-making as state-
transition in an automaton. In each state, automaton executes an action. Available 
actions are sending and receiving messages of different types: advertise capability, 
request for service, and result of matching. 

To manage ad-hoc cooperative environment, there is a need to build a loosely 
coupled infrastructure to get more business opportunities. There are some issues which 
need to be more elaborated in terms of better communications. In [19], Isaacs et al 
proposed Piazza which works for collaboration process and poses information about 
the usages of joint resources while working on the same project or on same task.  

In [20], Morán et al proposed PINAS as a platform that comes actually with 
potential match-making and collaboration services with joint resources on the web. 
Microsoft Groove [21] is another example to provide a joint space resources including 
discussion boards, file sharing and business forms. Groove is specially designed for 
the concept of collaboration and it can be implemented both remotely and with in the 
organization.  

Vivacqua et al [22] introduced CUMBIA framework, which is designed to 
accomplish the tasks that those are involved in peer to peer match-making and 
collaboration process. Basically in CUMBIA framework cluster of agents are used to 
assist user. These clusters of agents have various different tasks to maintain the 
knowledge management logs and collaboration tasks with in the system and provide 
the result with in time to the users.  
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In [23], a match-making framework for distributed resource management is 
presented. This framework has been validated in a high throughput computing system, 
called Condor. In Condor capability advertisements and requests are both expressed in 
an XML-like language, called Class ads. Condor has some beneficial aspects including 
a semi-structured data model to represent the entities which results in a scalable and 
flexible framework that can evolve with changing resources. Ogoston and Vassiliadis 
proposed performing the match-making process without middle-agents and 
coordinators [24]. In their proposed system, agents search in local clusters for finding 
matches. This approach minimizes the agent's allocated resources and their 
communication time.  

Finally match making process generally engage the different stakeholders on same 
collaborative spaces to flourish the business opportunities in a more disciplined way. 
In [25], Kraut et al stated different aspects of interactions, which help to make match-
making in general are; Scheduled: interactive conversation among the stakeholders are 
previously scheduled; Intended: Initiator sets out to visit another party; Opportunistic: 
the initiator had planned to talk to other participants at some point; spontaneous: 
interaction in which the initiator had not planned to talk with other participants. 

To design an ontology for match-making process there is a need to acquire domain 
background knowledge from different shared resources and based upon these 
knowledge, rules must be defined that how a process can communicate with other 
processes with in the organization as well as remotely [17].  

There are numerous platforms available which address and resolve same kind of 
problems. So these are clear attempts to match make the different individuals and 
organizations to work on same collaborative spaces [22]. 

As we have seen that there are a number of platforms exists which tries to match-
make an organization with other organizations by considering a specific service but 
there are no models or techniques are available which tries to match-make a series of 
organizations in a hierarchical fashion based on their roles. So in this chapter we 
define an ontology based match-making technique which will be used to find a number 
of organizations in a hierarchy based upon their specific roles. 

 
 

3.2 Overview of Ontology 
 
Plug and play business software platform facilitates an innovator to turn his ideas 

into real time running business. A new business idea contains a specific business role 
i.e. (manufacturer, retailer, transporters) and can be described as a set of capabilities or 
a set of needs or both. For instance if an innovator comes with an idea to produce 
green houses; his capabilities can be defined as green house and his needs can be 
defined as raw material which is required to build green house.  Following figure 
briefly defines the definition of business idea.  

 

 
 

Figure 3–1 Definition of Business Idea 
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There are multiple processes involve to efficiently perform all the operations of 
plug and play business software platform. Typical this platform will use multiple 
components of computer software i.e. integrated ICT tools to perform these types of 
operations. Following are some of the major components or processes that are needed 
to develop for this type of platform 

• Business Match Making Process 

• Business Negotiating Process 

• Business Collaboration Process 

In this chapter we are interested to explore business match-making process. We 
have introduced following three sub processes which are required to produce the 
output of this process.  

• Information collection process (required) 

• Extraction process (optional) 

• Finding and Ranking Process (required) 

All these sub processes will jointly work together to produce the output of business 
match-making process. Following figure briefly shows the sequential order of all the 
steps that are needed to find a set of potential collaborators and then to rank each 
potential collaborator. 
 

 
Figure 3–2 Business Match-Making Process 

 
Above figure describes the whole process of business match making in three 

process steps. First step is the information collection process where actor/ innovator 
will provide information about his new business idea. This information can be divided 
into two forms mandatory and optional. Mandatory information is the primary 
information and contains necessary parameters which are required to start a new 
business organization which includes organizational basic information, financial 
information, quality and marketing information and ranking parameters. 
Actor/Innovator will be provided with different interactive screens which will be used 
to collect this information. An actor/innovator will be given the option to present any 
document which he/she has written to establish a new business as an optional 
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information source. Finally the output of this step will be a set of capabilities and 
needs which will be collected from interactive screens. This information collection 
process has been further discussed in section 3.3 of this chapter. Second step is the 
extraction process which is an optional step to extract a set of possible capabilities and 
needs from the documents provided by an actor/innovator. Extraction process will only 
work if the user has provided certain documents and has checked the option on screen 
to extract capabilities and needs from provided documents. The out put of this process 
will also a set of capabilities and needs. Section 3.4 of this chapter contains a more 
elaboration on this extraction process. In the third step finding and collaboration 
process will use the output of information collection process (capabilities and needs) 
or extraction process to find a set of potential collaborators and then this process will 
use ranking parameters to rank each potential collaborator in the set. These potential 
collaborators along with their rankings will be the output of this process. The out put 
of this process will be the input of next processes which will be used to perform all the 
operations of plug and plat business software platform. Finding and collaboration 
process is further discussed in section 3.5 of this chapter. 

 
In the rest of the chapter we will discuss how match making process will work and 

what mechanism we have used to describe its internal structure.  

3.2.1 Approach  
Our approach is to describe an ontology driven match making process for 

matching an innovator’s idea to other business that exists across the globe. This 
approach achieves the advantages of efficient conceptual matching based on certain 
defined factors by an actor/innovator. 

 As we mentioned before; this is a relatively new idea hence there can be a number 
of possible solutions that can exist for match making process to deal with the specific 
cases and this match making process can also vary based on certain types of business. 
Here we are going to define a general ontology for match making which will work on 
the basis of business roles i.e. manufacturers, retailers and transporters.  

The match making process will start by building a user profile and its relevant 
organizational profile. An actor/innovator will interact with the graphical user interface 
of plug and play client software and will provide sufficient information to build his 
profile and his organization profile i.e. one personal profile can build multiple 
organizational profiles with different roles. In the first step all the relevant information 
provided by actor/innovator (i.e. personal data, organizational data i.e. finance, 
marketing, quality, business capabilities and needs) will be stored into local knowledge 
base attached to every plug and play client software. This process is called information 
collection process where actor/innovator will be provided with interactive screens to 
collect mandatory and optional data. At this step the actor/innovator will also be given 
the choice to select ranking parameters which will be used by finding and ranking 
process to rank potential collaborators. After the information collection process if the 
user has provided certain documents related to his/her business and has also checked 
the option to find capabilities and needs from his/her documents then the second step 
will be extraction process which will extract capabilities and needs from the 
documents presented by an actor/innovator. Out put of information collection process 
and extraction process will be same but extraction process will only be used if the user 
has provided certain documents relevant to his/her business. In the next step plug and 
play client software will register that set of capabilities and needs to plug and play 
business community along with the specific business name and role. Before the 
registration process, plug and play business community gate keeper will authenticate a 
particular client and once the client will be authenticated idea will be registered with a 
specific role and available to other members of the plug and play business community. 
After registration process, actor/innovator will be allowed to find potential 
collaborators from plug and play business community. Finding and ranking process 
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will be used to find a possible set of potential collaborators and then this process will 
rank each potential collaborator according to the parameters provided by 
actor/innovator. After finding possible collaborators negotiating process with one or 
more parties will start. Negotiating services will be used to communicate between 
these parties. After a successful negotiation a contract will be prepared between two or 
more parties and hence they will collaborate to make a virtual enterprise. Following 
figure shows the above process in detail. 

 

 
Figure 3–3 System model of Business Match-Making process in Plug and Play 

Business Software Platform 
 

To perform the match making process we compose the system model from the 
following components:  innovators/Actors, GUI of plug and play client software, 
knowledge base (repository of all documents and profiles and other relevant 
information of an actor/innovator), extraction engine, plug and play business 
community, gatekeeper, finding and ranking process, negotiating process and 
collaboration processs.  

Following is the brief description of every component described above. 

Innovator/Actor  

An innovator/actor is one who has generated a new business idea to transform into 
business model. Actor will build his profile by filling out some survey form or by 
providing sufficient information at his own. After building his profile actor will be able 
to find potential collaborators and also have an opportunity for end to end business 
collaboration. 

  

GUI of Plug and Play Client Software 

Plug and Play client software will have an interactive graphical user interface 
which will help actors/innovators to perform specific tasks according to their business 
requirements. It will try to help in building profiles.  

After building his profiles user will have the ability to register his idea to plug and 
play business community. A trusting authority/gatekeeper will authenticate a particular 
idea before entering into plug and play business community. Once all the requirements 
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for authentication will be completed then a particular business with a specific role can 
play its role into plug and play business community. 

After the registration process GUI will also help to find a set of potential 
collaborators for particular business capabilities and needs.  

Knowledge Base 

Knowledge base will be used to manage user’s basic information, information 
about user profiles i.e. Personal data, user’s interested business, enterprise documents, 
products and services provided by current business organization, information about 
potential collaborations, ongoing collaborations, tracking of document usage, history 
information and current research. This knowledge base will help actor to build his 
library to track all history correspondence and information.  

Extraction Engine 

Extraction Engine is one of the components of plug and play client software which 
comprises on extraction scheme to extract capabilities and needs from user 
information. This module has been further discussed in section 3.4.2 Extraction Engine 
Architecture.  

Plug and Play Business Community  

Plug and Play business community is a community of different businesses. Every 
authenticated idea will be registered as a service and people around the globe can find 
a particular business service by joining this community. This community has a 
gatekeeper which will keep track of every activity/operation performed by this 
community. 

Gate Keeper  

This is a trusted authority to register and authenticate plug and play business 
organization. When ever a new business organization will be created before 
registration it will be verified from this gatekeeper. Once it is verified then it can join 
plug and play business community and can perform community operations. 

Finding and Ranking Process 

This process will be used to search for other potential collaborators with whom it 
would be interesting to establish collaboration. After finding a set of potential 
collaborators it will facilitate actor/innovator to rank each potential collaborator with 
the help of ranking parameters defined by the actor/innovator. Section 3.5 defines the 
whole process in detail. 

Negotiation Process  

This process will be used to negotiate between different parties. There are certain 
factors i.e. cost, time and location are involved in negotiation process. Once the 
negotiation process will end, a valid contract among all parties will be generated and 
all the parties participating in that negotiation process have to follow that contract.   

Collaboration Process  

This process will be used to allow for the easy and quick establishment of contact 
when the possibility for collaboration arises. All the collaborated parties have to follow 
contract rules and regulations.  

 

3.3 Information Collection Process 
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Information collection process is used to collect sufficient knowledge from an 
actor/innovator and to store that knowledge into local knowledge base for further 
operations. There are a lot of methods to acquire that knowledge from the 
actor/innovator. We recommend to acquire this knowledge in the from of predefined 
interactive user interfaces which have certain business parameters and the user has to 
provide a reasonable value for each parameter defined in these interfaces and also 
optionally  in the form of text documents which the user has written for his/her 
business objectives and goals. Once we will collect all knowledge from 
actor/innovator and will store it to knowledge base then this knowledge will be used to 
find a set of capabilities or needs for the current business organization. 

To acquire knowledge by using interactive interfaces we have to build certain 
information blocks. We define certain information blocks as User profile, Organization 
profile which itself contains information blocks as basic information, financial plan, 
marketing plan, quality control plan, organization capabilities and needs. Finally to 
acquire knowledge from text documents  there are certain interfaces that has to be 
build where actor/innovator will upload his/her documents. Those interfaces can be 
divided into two different sections as Community documents and External documents.   

Following sections contains a brief description of each information block 
described above. 

3.3.1 Personal Profile  
Following are some of the possible parameters that can be provided to 

actor/innovator to build his/her personal profile information.  
 
Personal Profile 

Person Name: 
Address: 
Phone Number: 
Postal  Address: 
Personal Webpage: 
Annual Turn over:  
No of Registered Organizations: 
Strength/Experience: 
Business Relationship: 
Projects Outline(including innovative ideas, reasoning and history 

 
Table 3-1 Personal Profile Information 

 
This personal profile information will be used to provide information to other 

business owners about the current business owner. Graphical user interface which 
contains all the above defined parameters will be used to collect this information. 
There should be a minimum level of information that the user must have to provide in 
order to build his profile for instance Person Name, Address, Phone Number and 
Postal Address. 

3.3.2 Organizational Profile  
Following are some of the possible parameters that can be provided to 

actor/innovator to build his/her organizational profile information.  
This organizational profile is needed to actually build a business organization and 

one user can build number of organizations based on his requirements with different 
roles. This organizational profile contains all the information related to the 
organization and according to organization’s role. Hence following basic information 
is required from the user to create a business organization. 

  
Basic Information 
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Personal Profile ID   :            1 
Organization Name:               ABC 
Organization Role:                 Manufacturer 
Organization Type:                Public Organization 
Organization address:            XYZ 
Organization Trading hours:  12 hours 
Organization web address:    http://www.xyz.com 
Organization Exposure:         international projects 
Number of Employees:          200 
Organization History: 

 
Table 3-2 Organization Basic Information 

 
Organization profile consists of different information blocks i.e. financial plan of 

organization, quality control plan of organization, marketing plan of organization and 
organization capabilities and needs. The parameters which are included in these 
information sources are very important because these parameters will be used to build 
ranking parameters which will be used to rank each potential collaborator. When PnP 
client software will collect this information then actor/innovator will provide his/her 
opinion whether this parameter should be used while ranking a potential collaborator 
or not.   

 
Following is the detail of all information blocks which are needed to describe an 

organization   

Financial Plan 

We introduce certain attributes for the financial Plan of an organization. These 
attributes are not the fixed attributes every organization can make its own attributes 
according to its business requirement. Actor/innovator will be given the 
opportunity to provide his/her opinion whether a particular parameter should be 
included in ranking parameters or not. We define following basic financial 
parameters to provide a picture of how these parameters should be defined. 

 
 Financial Plan 
Annual Turn over: 
Product Pricing: 
Money Back Guarantee: 
Tax Policy: 

 
Table 3-3 Organization Financial Plan 

Quality Plan 

Every organization has its own quality policy plan. Some organizations 
provide extra care for these attributes and some do not take care about these 
attributes. So every organization can set these parameters according to their 
requirements. When PnP client software will collect this information then 
actor/innovator will be given the opportunity to provide his/her opinion whether a 
particular parameter should be included in ranking parameters or not. We define 
following basic parameters to provide a picture of how these parameters should be 
defined. 
 
 Quality Plan 
Business Registration: 
Quality Standard Achieved: 
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Membership Association: 

 
Table 3-4 Organization Quality Plan 

Marketing Plan 

There are different kind of strategies that are be adopted by organizations. 
Every organization has its own set of ethical values and marketing policies. So 
each organization can set its parameters for its marketing plan. When we will 
collect this information then actor/innovator will be given the opportunity to 
provide his/her opinion whether a particular parameter should be included in 
ranking parameters or not. We introduce following basic parameters to provide a 
picture of how these parameters should be defined. 
 
 Marketing Plan 
Business Service Area: 
Advertising Type: 
Communication Channel: 

 
Table 3-5 Organization Marketing Plan 

Organization Capabilities 

Capabilities will be used to describe organization’s products/services. These 
capabilities will depend upon organization’s role. Organization can have a range of 
capabilities and also organization can be build with out providing any capability. So 
this information block is optional and provided only if the actor/innovator wants to 
define its organization capabilities otherwise these capabilities will be extracted from 
community documents. If the user has provided these attributes and decided not to use 
his/her documents to extract these capabilities then system will find a set of new 
potential business collaborators based on business capabilities provided by 
actor/innovator. 

 

Organization Needs 

 
Organization needs will be used to describe organization’s acquisition of 

products/services. These needs will also depend upon organization’s role. For instance, 
if an organization is currently producing a finished product and is in the manufacturing 
business then its need parameters could be raw materials that are used in 
manufacturing process. These need attributes will be used to find a set of new potential 
business collaborators. An organization can be build with a range of organization need 
parameters and also with out providing any need parameter. So this information block 
is optional like organization capabilities block If the actor/innovator will not provide 
need parameters then these parameters will be extracted from the optional documents 
which will be used to find new potential business collaborators. 

  

3.3.3 Community Documents  
We introduce some types of community documents which an actor/innovator can 

prepare for his/her business. PnP client software will optionally provide an interactive 
screen to acquire these types of documents from actor/innovator so that if the 
actor/innovator has not provided capabilities and needs then these documents will be 
used to find these capabilities and needs. 

    
Community Documents 
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Organizational annual report: 
Evaluated market report or organization: 
Organization vision: 
Organization goal: 
Organization’s  Co-partners: 
Organization’s clients information: 

 
Table 3-6 Community Documents 

3.3.4 External Documents  
 
We also introduce following types of external documents that actor/innovator can 

provide for his business. These documents will help to find a set of capabilities and 
needs if the actor/innovator has not provided capabilities and needs on screen.  

 
External Documents 

Time zone: 
Geographical information: 
Climate information: 
Organizational rules and regulations: 
Country rules and regulations: 
Other information: 

 
Table 3-7 External Documents 

 
We recommend PnP client software to be operated into two modes i.e. with 

extraction process and without extraction process. If the software is operating in first 
mode, actor/innovator will provide his/her business capabilities and needs using 
interactive interfaces provided. In this case extraction process will not perform its 
operations. Hence there is no need to extract capabilities and needs from the 
documents that are uploaded by the actor/innovator. If the software is operating in 
second mode then extraction process will perform its operation and the PnP client 
software it self will find business capabilities and needs for the specific business 
organization. These business capabilities and needs will be extracted from community 
and external documents provided by the actor/innovator. Next section will describe all 
the sub processes involved in extraction process.     

  

3.4 Extraction Process 
 
Extraction process will be used to extract capabilities and needs from the 

community and external documents provided by an actor/innovator for his/her business 
organization. 

 

3.4.1 Approach 
Recommendation systems parse and provide results based upon information 

provided by the user. A recommendation system mainly deals with the content search 
technique in which searching will be done based on the contents of different 
documents provided by the user.  

Implicit culture concept is a relatively new approach in terms of recommendation 
system’s searching technique. Basically implicit culture imposes an environment with 
in the knowledge based community that leads to filter the similarities among same 
types of businesses based on their roles and behaviours. Imposing this type of culture 
within the community provides same type of treatment to each business. Hence 
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whenever a newly born business will enter into the community it can adopt parameters 
according to its role. Implicit culture support and maintain the knowledgeable 
information into the database. There are also some other approaches exists that can be 
used to observe and search the co-relations of data, for example clustering techniques 
or association rules [26, 27]. 

The system proposed in this thesis also implies the implicit culture to extract a set 
of capabilities and needs of a particular business. New business will be created with a 
specific role and extraction engine imposes implicit culture based on specific roles. 
Every role has some specific information which has been built into the system by the 
behaviour of each role. This role based information will be used to find capabilities 
and needs of that specific business organization. .  

Following section defines extraction engine architecture and its components and 
how they will collaborately work to find a set of capabilities and needs.  

 

3.4.2 Extraction Engine  
Extraction engine will start its working when the software will operate in “with 

extraction process” mode described in last section. In this mode actor/innovator will 
provide community and external documents which he/she has written in support of his 
business organization and contains text about organization objectives, organization 
mission statement, organization business plan, organization financial, quality and 
marketing plan etc. All these documents are in the local knowledge base of PnP client 
software. Extraction engine will scan all the text in these documents and will find 
some keywords which are set of capabilities and needs of that organization based on 
implicit knowledge provided by the extraction scheme for that specific role. Following 
figure describes all the internal components of extraction engine, its operations and 
also describes its relations to other components of plug and play business software. 

 

Figure 3–4 Extraction Engine  
 

Extraction engine comprises on extraction scheme and TF-IDF algorithm. Out put 
of this extraction engine will be a set of capabilities and needs of business 
organization.  

Following is the brief description of every component described above. 
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Extraction Scheme  

Extraction scheme contains domain specific knowledge and information for each 
business role. That domain specific knowledge will be used to evaluate a keyword as a 
capability or need of that role. Once extraction engine will provide keywords to this 
scheme then this scheme will evaluate that keyword whether that fits for the capability 
or need for the specific business role or not. In this way each keyword will be 
evaluated and finally we have set of capabilities and needs which are according to the 
requirement of that business organization. For instance the system has identified a 
keyword green house and extraction scheme contains knowledge about manufacturing 
business role. Now extraction scheme will decide whether green house can be 
introduced as a capability of that organization or not.  

  

TF-IDF Algorithm 

We recommend the use of TF-IDF (Term Frequency-Inverse Document 
Frequency) algorithm which will be used to extract key words from the community 
and external documents. The TF-IDF [28] weight (term frequency–inverse document 
frequency) is an algorithm often used in information retrieval and text mining. This 
algorithm is used to extract keywords from a text document. Usually it assigns some 
weight to every word and then this weight will become a statistical measure used to 
evaluate how important a word is to a document in a collection. The importance 
increases proportionally to the number of times a word appears in the document but is 
offset by the frequency of the word in the collection. This algorithm will 
collaboratively work with extraction scheme to extract best potential keywords for 
capabilities and needs of a business organization. Once this algorithm will find a 
keyword based on its frequency then extraction scheme will help this algorithm to tell 
whether this keyword has importance for a specific business role or not. So this 
algorithm will propose keywords and extraction scheme will take a final decision to 
make that keyword as a capability or need. Using this process all the capabilities and 
needs will be determined for an organization.   

 
Hence the out put of the extraction engine will contain a set of capabilities and 

needs which are used to find a set of potential collaborators.  
 
In the following section we will define business match making process and its 

description in detail. 
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3.5 Finding and Ranking Process  
  

This section defines how a set of capabilities and needs will help to find a set of 
potential collaborators and then how we will rank each potential collaborator with the 
help of ranking parameters provided by actor/innovator. 

3.5.1 Finding process 
Finding process will find a set of potential collaborators which have the matching 

interests with the current business. The input of this process will be a set of capabilities 
and needs and out put will be a set of potential collaborators with different business 
roles. Finding process consists of two steps in the first step system will match all the 
capabilities of current business organizations with needs of all the organizations which 
are present in PnP Business community. If it will find certain organizations with the 
similar interests then those organizations will be included in the set of potential 
collaborators. In the next step it will match its needs with the capabilities of the 
organizations which are present in PnP Business community. If it will also find a set of 
potential collaborators then that organizations will also be added into potential 
collaborators. Following figure describes the process in detail. 

 

 
 

Figure 3–5 Finding Process 
 
 

Following example demonstrates how capabilities parameters will be matched by 
needs parameters  

Current business organization has the capability to produce green house. As stated 
in the following table. 

 
Business Role Capabilities Needs 

GHMaf Manufacturer Green House Glass 

 
Table 3-8 Current Business Organization 
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PnP business community contains a number of different organizations which have 

the same needs as green house. Hence the capabilities of current organization will be 
matched by the needs of other organization. Following table contains some potential 
collaborators which we can find by using above capabilities.   

 
Business Role Needs 

GHRet1 Retailer Green House 

GHRet2 Retailer Green House 

GHMaf3 Manufacturer Green House 

 
Table 3-9 Set of Potential collaborator 

 
 
In the next step of finding process all the needs of current organization will be 

matched with the capabilities of the other organizations same as described above. 
Finally we will add both of these set of potential collaborators and will get one set of 
potential collaborator.  

 

3.5.2 Ranking process 
 
After getting a set of potential collaborators in finding process, ranking process 

will assign an impact factor to each potential collaborator. Actor/innovator has 
provided certain ranking parameters in information collection process which will be 
used to prepare test condition and then those test condition will be used to calculate the 
value of impact factor for each potential collaborator. 

These ranking parameters are dynamic in nature and can be changed according to 
business requirements. To visualize the concept we have introduced some parameters 
are introduced according to general business requirements based on finance, quality 
and marketing aspects. Table 3-10 summarizes these parameters and their descriptions.  

 
. 

Ranking Parameter Test Condition Test Condition 

 Pass            Fail 

 

Currency Deals in Both current business & Potential 
collaborator deals in same currency 

1 0 

Trading Hours Both current business & Potential 
collaborator have same trading hours 

1 0 

Tax Calculation If potential collaborator provides Tax 
Free Shipment 

1 0 

Credit Policy If potential collaborator will provide 
some credit facility 

1 0 

Money Back 
Guarantee 

If potential collaborator will provide 
money back guarantee shipment 

1 0 

Registration If potential collaborator will have 
authentic business registrations 

1 0 

Quality Standard If potential collaborator have achieved 
some quality standard 

1 0 

Membership If potential collaborator have some 1 0 
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Association membership associations with chamber 
of commerce or with SME’s 

Business Service 
Area 

If potential collaborator deals 
international clients 

1 0 

Advertising If potential collaborator provides 
international advertisement facility 

1 0 

Communication 
Channel 

If potential collaborator uses cheap 
communication medium internet email 

etc 

1 0 

 
Table 3-10 Ranking Parameters 

 
 
As described by the above table each ranking parameter will produce a test 

condition. Those test conditions will be used to calculate an impact factor for potential 
collaborator. For instance if a potential collaborator will fulfil that test condition then 
pass 1 will be assigned for that condition similarly if it will not fulfil that condition 
then fail 0 will be assigned for that condition. So finally the value of impact factor for 
a potential collaborator will be based on number of test conditions it will pass  

 Finally this impact factor will be used to rank each individual potential 
collaborator on following scale 

 
Impact Factor 

% scale 

Description Recommendation 

90%-100% Potential Collaborator has 
passed 90 to 100 percent test 

conditions 

Best Match 

60%-89% Potential Collaborator has 
passed 60 to 89 percent test 

conditions 

Average Match 

<=59% Potential Collaborator has 
passed only 59 percent test 

conditions 

Poor Match 

 
Table 3-11 Recommendation Types 

 
 

As described by the above table if a potential collaborator will pass 90% to 100% 
test conditions then that potential collaborator will be rated as Best Match and so on. 
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4 SOFTWARE DESIGN AND IMPLEMENTATION  
 
 
This chapter discusses the design and implementation of technological model that 

has been proposed in this thesis. 

4.1 Approach 
 
Our approach is to propose a technological design for plug and play business 

software platform. This approach achieves the advantages of distributed computing 
based on service oriented architecture. 

There can be a number of possible architectures exists that can be used to solve 
this problem i.e. Agent based systems, distributed systems and centralized systems. 
Every type of system architecture has its own advantages and disadvantages but we 
think that we have to propose such an architecture which will fulfil some critical 
requirements of this platform. These critical requirements are scalability, flexibility, 
performance, cost and security [3]. Plug and Play business community is a large 
community which consists of a large number of participants and each participant is 
involved in communication with a number of other participants to perform a large 
number of business operations. We think that at one time this community has to deal 
with hundred thousands of users across the globe to fulfil their requests, so this 
community should be scalable according to these requirements. Plug and Play business 
software is a relatively new idea and there are a number of new ideas are coming out to 
enhance its features, there could be a number of business processes that has not been 
explored yet which must be part of this platform so we are interested to make such an 
architecture which will be flexible in its architecture to adopt new changes and new 
modules in this platform. This platform is internet based and a large number of 
enterprises will use this system to find potential business collaborators around the 
globe, we will make its architecture so that performance of this software will not be 
degraded. This platform has to provide client software that will facilitate innovators to 
interact with this platform and to perform community operations. so we also have to 
provide cost effective solution so that every innovator can easily join this community 
to grow his/her network. This platform contains a number of information and 
communication tools which are communicating and collaborating with each other at 
the same time so there is a huge need for a better security infrastructure which will 
fulfil the requirements of this platform. By considering all these parameters we have 
proposed our technological design in a way that we can easily embed all these 
parameters into our design. To achieve this goal we have divided our platform on the 
basis of small dedicated business processes which will perform their dedicated 
operations and will interact with each other to perform business operation. By dividing 
this platform into small components we can easily embed all the design parameters 
discussed above to each of these components  

4.2 Technological Design 
 
Plug and play business software platform consists of multi tier loosely coupled 

components which are distributed in nature and are based on service oriented 
architecture. Every component will be treated as an individual service providing its 
defined functionality. Following diagram briefly describes how each component will 
participate in plug and play business software platform. 
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Figure 4–1 Technological design of Plug and Play Business Software Platform 

 
The above shown Plug and Play Business software platform is very flexible in 

nature. We can easily add and eliminate a specified component with out any extra 
effort. As we have already described that plug and play business software is a 
combination of multiple information and communication tools which will be used to 
interact with the community. Fundamentally plug and play business software platform 
contains two service layers in it. We call the upper layer as plug and play layer and 
lower layer as kernel layer. Every component or service that will be inserted into plug 
and play layer must have to inherit all the functionality of lower level layer 
components/services.  

As we have already described that this platform is very flexible in nature and extra 
independent services can be easily added to both layers in this platform by considering 
a specific functionality in mind. Following is the brief description of each fundamental 
service described above. 

4.2.1 PnP Client Service 
PnP client service will be used to provide a way for actors/innovators to interact with 

the plug and play business software platform. This service will provide multiple interactive 
interfaces to build profiles, to use match-making, negotiation and collaboration services. 
This service will also be used to render and format data for actors/innovators and to 
acquire and validate data coming in from them. 
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4.2.2 PnP Community Service 
PnP community service will provide community based services. This service will be 

used to register a new business organization which have some capabilities and needs 
attached to it and have a specific role. This service will keep track of each new virtual 
organization which will be formed in this community and will also keep all history records 
and information. This service will provide facility to other services in this platform to get 
specific business organization information and its contact details. 

4.2.3 Finding and Ranking Service 
Finding and ranking service will be used to find a set of potential collaborators for a 

specific business based on its capabilities and needs. This finding will be based on 
hierarchical fashion i.e. actor/innovator can find a series of roles for his/her business. After 
finding a set of potential collaborators this service will be used to rank each potential 
collaborator by using ranking parameters provided by the actor/innovator.   

4.2.4 Negotiating Service 
Negotiating service will be used to negotiate among potential business collaborators. 

This service will provide many to many negotiations to each process. The out put of this 
negotiating service will be a contract which will be signed among different parties and all 
parties will bind to that contract.  

4.2.5 Collaboration Service 
Collaboration service will be used to provide a frame work for common workspace where 

each party will provide its information regarding specific business operation. These workspaces 
will be used to provide a common space where each party can share information that are useful 
for each party participating in that virtual enterprise.  

 
All the services described above are loosely coupled independent services but the 

following services are included in the kernel of this platform and are inherited in each 
upper layer component by default. Basically these are the core foundation services which 
will support other upper level services to make this platform functioning well. These 
services will take care of each and every activity in this platform. Every new component or 
service which will be added into this platform should be compatible with these services 
and should have the ability to easily inherit these services functionality in it.  

4.2.6 Security management Service 
The security management service will define Plug and Play business software platform 

as one “zone” and every component which will participate in this zone will have to follow 
this platform wide security rules and regulations. Security management service is the core 
kernel level service of plug and play business software platform. This platform will contain 
a number of heterogeneous processes and services in it. The services participating in this 
platform has been used by a large number of users. So to keep track of all the users and 
services activities, a single platform wide security policy has to be implemented by this 
service which contains rules and regulations and code of ethics to use every component of 
this platform. 

We recommend security management service must implement certain security features 
i.e. authentication, authorization, secure communication and auditing to provide a solid 
security infrastructure. Following figure shows all these necessary features and description 
of each feature is also discussed below. 
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Figure 4–2 Security Service Components 

 
                                           

Authentication 

Authentication will be used to securely identify a particular user. Authentication needs 
to be implemented in every service of plug and play business platform to provide 
authorization, auditing, and personalization. Every service or user that will interact with 
any component of this platform will have to provide its credentials in the form of username 
and password to authenticate itself. Every other services participating in plug and play 
business platform must implement authentication to make sure that the user is engaged in 
an exchange with a known and trusted collaborator and that external services do not spoof 
current user information. 

Authorization 

Authorization aspect of security management service is concerned with identifying the 
permissible actions for each authenticated user. This feature of security management 
service will determine what an authenticated user can do in the platform. We recommend 
that role based authorization policy will have to be implemented in this platform which 
contains permissions and rights on the basis of specific roles i.e. administrator and user. 
Each role in this policy has certain rights to do and that role can only do its permissible 
actions in plug and play business platform.  

Secure communication 

Secure communication involves securing data transfers between remote components 
and services. To perform a specific business operation different services require a lot of 
communication among each other. As this communication is confidential among different 
business organizations so there is a huge need to secure this confidential communication so 
that other business organizations can not read this communication. Following are some of 
the methods that can be used to secure this communication i.e. secure socket layer (SSL), 
internet protocol security (IPSEC), virtual private networks (VPN) and digital signatures.    

Auditing 

Auditing functionality is implemented to track multiple users and malicious business 
activities for security purposes. Plug and play business software platform require to 
implement this feature to monitor all the user activities. So if a business organization is 
involved in malicious activities that will be banned from the community operations.  

4.2.7 Operational management Services  
The operational management service will take care of ongoing day to day running of 

plug and play business software platform and will cover all issues regarding exception 
management, monitoring and configuration and service location as shown in the following 
figure  

 

 
 

Figure 4–3 Operational Management Service Components 
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Exception and Error Management 

Plug and play business software platform should implement a proper exception and 
error management. We recommend that this platform must specify a specific message for 
each runtime exceptions and errors if it can not resolve that exception then every user or 
component getting that exception can easily understand the meaning of that exception. 

Monitoring 

This feature will provide the administration information about plug and play business 
software platform. This part can provide information about platform health means all the 
components in the platform are running well. This feature can also provide information 
about performance and efficiency of each component participating in the platform.  

Configuration 

This feature will provide the information to change configuration data for plug and 
play business software platform. This feature contains all the setting that modify the 
behaviour of different services i.e. security management, operational management and 
communications are considered as configuration data.  

Service Location 

This feature will be used to provide the information about a typical service. We can 
easily find a typical service in this platform by using this feature.  

 

4.2.8  Communication Service  
This communication service will define how different components in plug and play 

business software will interact with each other to perform a business operation. The 
communication service covers issues such as communication synchronicity, format, and 
protocol, as shown in the following figure 

 

 
 

Figure 4–4 Communication Service Components 

Synchronicity 

There are two types of message based communications available one is asynchronous 
where involved parties need not to be present at the moment. Actor/innovator will leave a 
message for the other party that we have same business interests so we can start 
collaboration process and other is synchronous where involved parties must have to be 
present at the time of conversation. Both have its own advantages and disadvantages but 
we recommend that we have to use asynchronous message based communication because 
this approach provides better scalability, availability and provides less delays to call other 
services in a platform. 

  

Communication Format, Schema, and Protocol 

The format in which different components send and receive data and the schema of the 
data are important factors for platform communication design. We recommend widely 
accepted standards to build plug and play business software platform which are for 
protocols TCP and for formats (SOAP). 
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4.3 Implementation  
 

Implementation detail consists of choice of tools and technology to develop this 
platform. To develop this kind of platform we are interested in such a tool and 
technology that will provide us cost benefit solutions. As this platform is flexible in 
nature and there are a number of information and communication tools exist that can 
be easily added into this platform so for that reasons we have to use open source tools 
and technologies for the development of this kind of platform. Open source tools and 
technologies provide cost effective solution because cost is one of the obstacle to adopt 
this platform by small businesses which have less resources to run their businesses.  

Finally we have selected open source language java to implement the prototype 
which will be used to visualize the presented concept. Following is the implementation 
detail of each basic module in the platform 

4.3.1 PnP Client Service     
This service has to provide interactive interfaces which will be used to collect and 

show useful data from client. Information collection process defined in chapter 3 will 
be implemented by this PnP client service. There are two possible ways to implement 
this kind of service either this service should provide web based forms or it can 
provide a desktop application which can connect to other services by internet to fulfil 
user requests. This service also contains a local knowledge base which will keep track 
of user interests and history information. This service also contains an extraction 
engine which will be optionally used to extract a set of capabilities and needs from the 
information supplied by the actor/innovator. In our current implementation, we have 
implemented a number of interfaces to collect the mandatory information from 
actor/innovator. The out put of this service will be the capabilities and needs of new 
business idea. Following interfaces briefly shows how useful information from 
actor/innovator should be collected 

 
Following is the welcome screen of Plug and Play client software which will be 

used to interact with this software. 
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User will be able to see all the other registered businesses in plug and play 

community by clicking on PnP Community Businesses button. Following screen shot 
provides details about every business in PnP business community. 

 

   
 
When the user will click create new business button. Following screen will provide 

him/her with the options to create personal and organizational profiles and also to 
upload its community documents.  
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Following screen will be used to collect personal profile information. 
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Following screen will be used to collect organizational profile information. 
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Following screen will be used to collect organization financial information. 
 

 
 
Following screen will be used to collect organization quality control information. 
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Following screen will be used to collect organization marketing plan information. 
 

 
 
 
Following screen shots will be used to capabilities and needs of an organization. 
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Once the user will provide all the information and will create its organization then 

he would be able to find a set of potential collaborator. Following screen will be 
provided to the user to search collaborators. 
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Every organization in PnP business community has a business card attached with 
it. Users can easily get other organization’s cards to contact them. Following is the 
screen shot of a business card in PnP business community. 

 

 
 
 
Following screen shot will provide an interface to collect ranking parameters 

which will be used to rank a potential collaborator. 
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4.3.2 PnP Business Community Service 
This service actually provides functionality to register and join a PnP community. 

This service will be assisted by security management service to register a client. 
Security management service will check user credentials and will also check the 
physical existence of users. Once the user will be authenticated then this user can 
perform operations in plug and play community but again the security management 
service will provide auditing service to that user and will closely monitor all the 
activities of that user. If this service will find any malicious activity then user will be 
notified and banned from the plug and play business community. PnP Community 
service will keep record of all the users in the form of relational tables which will be 
actually saved in RDBMS. We have partially implemented this service into our 
prototype. Our prototype registers and contains all the information about each 
innovator who is participating in this community but security part is not implemented 
yet. Following table shows some of the information of database which PnP business 
community service of prototype holds. 

 
Business 

Name 

Role Busine

ss 

Type 

Addres

s 

Time 

Zone 

Tradi

ng 

Hours 

Business 

Capabiliti

es 

Busine

ss 

Needs 
BuildersMaf

1 
Manufactu

rer 
Public Karlskron

a- 
Sweden 

GMT
+1 

08 
Hours 

Green House Glass 

Greenhouse
Ret 

Retailer Private Lahore-
Pakistan 

GMT
+3 

10 
Hours 

N/A Green 
House 

SubmarineR
et 

Retailer Public Lahore-
Pakistan 

GMT
+3 

12 
Hours 

Submarine N/A 

 
Table 4-1 PnP Community Data Snapshot 

4.3.3 Finding and Ranking Service  
This service provides functionality to find a set of potential collaborators for the 

current business and then will rank those potential collaborators. This service will be 
developed based on ranking parameters which is domain specific knowledge and 
which will be used to assign an impact factor to each potential collaborator and then 
based on that impact factor it is decided that whether the potential collaborator has a 
suitable match for current business or not. We have implemented following algorithm 
in our prototype implementation which has been discussed in chapter 3 finding and 
ranking process. By using this domain specific parameters we can make test conditions 
and that test conditions will be used to calculate impact factor for that potential 
collaborator. This impact factor will be used to decide that the potential collaborator is 
feasible for our business or not. Following is the description of algorithm which will 
be used to implement ontology. 

 
Following table describes the notations used in the following algorithm. 
 

Description Notation 
A business organization with some 
capabilities and needs wants to find 

potential collaborators to work 
collaboratively 

Initiator 

Potential collaborator PC 
Total number of potential collaborators 

which have matching interests 
N 

 
Table 4-2 Algorithm Notations 
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Following screen shots from prototype shows the actual out come of business 

match making service. These screen shots contain a set of potential collaborator along 
with their impact factors which are suitable for a specific business. 
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Following screen will provide same searching in hierarchy. For each organization 
which is in the set of potential collaborators there is another role available which is 
suitable for that business. 

 

 
 
 
Finally prototype implementation contains partial implementation of PnP client 

service operations, PnP community service operations and match making service 
operations. We have also proposed other services which are required to implement 
plug and play business software platform. Implementations of those services are not 
included in this thesis scope.  

 
 
 
 
 
 
 
 



  46

5 RESULTS 
 
This chapter will provide test data and its results which we have gathered from 

prototype implementation. 
 

5.1 Approach  
 
To provide the results of this study we have divided our tasks into three further 

tasks. Those are prototype implementation, test data preparation and collection of 
results. Following are some of the details of each phase   

 

5.1.1 Prototype implementation  
 
The purpose of prototype for Plug and play business software is two fold. Firstly it 

will provide an idea that how real plug and play business software should look like. 
Secondly this prototype will be used to visualize the concept presented in chapter 3. 
This prototype implements the functionality described in information collection 
process i.e. how to collect useful information from actor/innovator. It provides some 
functionality of operations performed by plug and play business community i.e. 
registration of a business idea. Thirdly it provides functionality described in finding 
and ranking process. These three core functionalities have been implemented into this 
prototype to test whether the presented concept is workable or not.  

 

5.1.2 Test Data Preparation 
 
The second task is to identify some useful scenarios which will be used to test the 

prototype. For this reason we have identified that we can provide two types of 
searching; linear search and hierarchical searching. The scenario described in 
hierarchical searching is important in this case where multiple business roles will 
collaboratively find each other and will work jointly to fulfil one business task.  

 

5.1.3 Collection of Results 
 
Once we have developed a prototype and prepared our required test scenarios then 

third step is to test that prototype with defined scenarios. So after doing this step we 
found that we can build this type of model more formally which will cater for all the 
requirements of a real and this model can achieve the desired results.    

 

5.2  Test data Description  
 
To visualize the presented concept we have prepared some test data which we have 

inserted into our prototype and have achieved the desired result. We have prepared out 
data into two cases i.e. linear match making and hierarchical match making. In linear 
match making one business role will find another business role. This linear match 
making can be in the form of either one to one match making or it can be in the form 
of one to many match making. Following is the example of one to one match making 
where one manufacturer will find one retailer which will be of his/her interest  
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Following example shows one to many match-making example where one 

manufacturer will be connected to a set of different retailers which will be of his/her 
interest. 

 
 
 

 
 

 

 

 

 

 

 
In hierarchical match making one role will find another role of his interest and 

then they both will find a new role of their interest to fulfil their common 
requirements. For instance if a manufacturer will find a retailer of his interest then they 
both need a transporter to ship their goods from one place to another place. Following 
example demonstrated the above stated concept. 

 

 

 

 

 

 

 

 

 

 
In this test we want to achieve both types of match making. So we will prepare 

data for both types of match making cases and then we will insert data into software to 
find the results. 

5.3 Linear Match Making Test Description 
 

This match making case deals where one business will directly find another 
business. Or one business will be directly connected to other businesses. Following 
example demonstrates test and its results  

 
BuildersMaf1 has the capability to build green house 

 

Business Role City Country Capabilities Needs 

BuildersMaf1 Manufacturer Lahore Pakistan Green House Glass 
 

There are is a set of potential collaborators consisting of business role as retailer 
exist in the PnP business community which are of same similar interests as the above 
defined manufacturer   

 

Business Role City Country Needs Capabilities 

GreenHouseRet1 Retailer Malmo Sweden Green N/A 

Retailer Manufacturer 
 

Retailer2 

Retailer1 

Manufacturer 
 

Retailer3 

Retailer Manufacturer 

Transporter 
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House 
GreenHouseRet2 Retailer Copenhagen Denmark Green 

House 
N/A 

GreenHouseRet3 Retailer London England Green 
House 

N/A 

 
Following are some of the ranking parameters of above defined potential 

collaborators which will be used to rank each of the potential  
 

Financial Parameters  
 
Business Currency Product Pricing Credit 

Policy 

Money Back 

Guarantee 

BuildersMaf1 Dollar GST Tax Free 
Supply 

60 days Yes 

GreenHouseRet1 Dollar GST Tax Free 
Supply 

60 days Yes 

GreenHouseRet2 Krowns GST Tax Free 
Supply 

30 days Yes 

GreenHouseRet3 GBPonds GST Taxable 
Supply 

No Credit No 

 
Quality Parameters  

 
Business Registration Quality 

Standard 

Membership Association 

BuildersMaf1 Registered by 
state/gov 

ISO 9001,CMMI Chamber of commerce, 
SME 

GreenHouseRet1 Registered by 
state/gov 

ISO 9001,CMMI Chamber of commerce, 
SME 

GreenHouseRet2 Not Registered ISO 9001 Chamber of commerce, 
SME 

GreenHouseRet3 Not Registered N/A Chamber of commerce, 
SME 

 
Marketing Parameters  

 
Business Business 

Service Area 

Advertising Type Communication 

Channel 

Trading 

Hour 

BuildersMaf1 International International 
Advertising 

Telephone Fax, Email 8 hours 

GreenHouseRet1 International International 
Advertising 

Telephone Fax, Email 6 hours 

GreenHouseRet2 National National Advertising Telephone 8 hours 
GreenHouseRet3 National International 

Advertising 
Telephone 8 hours 

 
 

Calculation of impact factor 
  

 

Ranking  

Parameter 

Test Condition Green 
House 
Ret1 

Green 
House 
Ret2 

Green 
House 
Ret3 

Currency Deals Both current business & Potential 1 0 0 
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in collaborator deals in same 
currency 

Trading Hours Both current business & Potential 
collaborator have same trading 

hours 

0 1 1 

Tax Calculation If potential collaborator provides 
Tax Free Shipment 

1 1 0 

Credit Policy If potential collaborator will 
provide some credit facility 

1 1 0 

Money Back 
Guarantee 

If potential collaborator will 
provide money back guarantee 

shipment 

1 1 0 

Registration If potential collaborator will have 
authentic business registrations 

1 1 0 

Quality 
Standard 

If potential collaborator have 
achieved some quality standard 

1 1 0 

Membership 
Association 

If potential collaborator have 
some membership associations 
with chamber of commerce or 

with SME’s 

1 1 1 

Business 
Service Area 

If potential collaborator deals 
international clients 

1 0 0 

Advertising If potential collaborator provides 
international advertisement 

facility 

1 0 1 

Communication 
Channel 

If potential collaborator uses 
cheap communication medium 

internet email etc 

1 0 0 

 

 
Result of Linear Match Making Process 

 

Business Role Need Impact Factor Match Case 

GreenHouseRet1 Retailer Green House 10 Best Match 
GreenHouseRet2 Retailer Green House 6 Average Match 
GreenHouseRet3 Retailer Green House 4 Poor Match 

 
Finally GreenHouseMaf1 found a set of potential collaborators consisting of 3 

retailers. Then each retailer has been tested to calculate its impact factor and we found 
that GreenHouseRet1 has passed the 90% test conditions so its impact factor will be 10 
and it will be ranked as Best in the set. GreenHouseRet2 has passed 50% test condition 
so its impact factor will be 6 and will get average match. GreenHouseRet3 has not 
passed the sufficient test conditions so its impact factor is 4 and will be ranked as poor 
match.  

5.4 Hierarchical Match Making Test Description 
 

As we have seen in the last example that GreenHouseRet1 have got highest impact 
factor and is best suited for BuildersMaf1. Now both of these businesses will start 
collaboration but before collaboration may be they are in the need of another role 
which will be of interest to their collaboration. 

 
Following table shows that they need a new role as transporter to perform their 

business operations 



  50

  
Business Role Business of 

interest 

Business of 

interest role 

Match 

Case 

Required 

Role 

BuildersMaf1 Manufacturer GreenHouseRet2 retailer Best 
Match 

Transporter 

 

There are is a set of potential collaborators consisting of business role as 
transporter exist in the PnP business community which are of same similar interests as 
the above defined businesses   

 

Business Role City Country Carrier Cost/Kg 

Transporter1 Transporter Ronneby Sweden By Air   10$ 
Transporter2 Transporter Lahore Pakistan By Air   13$ 
Transporter3 Transporter Lahore Pakistan By Sea   15$ 
 

 
Ranking parameters to rank transporter role 

 

Ranking  

Parameter 

Test Condition Transporter1 Transporter2 Transporter3 

Cost/Kg If cost per kg is less than the 
other competitors 

1 0 0 

Carrier Type If carrier type used by transporter 
has support in sender’s city 

1 1 0 

 
Result of Hierarchical Match Making Process 

 

Business Role Impact 

Factor 

Match Case 

Transporter1 Transporter 2 Best Match 
Transporter2 Transporter 1 Average Match 
Transporter3 Transporter 0 Poor Match 

 
Finally GreenHouseMaf1 found a set of potential collaborators consisting of 3 

retailers. out of those 3 retailers GreenHouseRet1 has been selected for collaboration. 
For this collaboration role of retailer has been advised by the plug and play software 
and then system has found a set of potential collaborators consisting of transporter 
role. All the transporters have been ranked and finally transporter1 has been selected 
for collaboration. So now GreenHouseMaf1, GreenHouseRet1 and Transporter1 will 
jointly work together to make a virtual enterprise.   
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6 DISCUSSION 
 

An innovation is the process of making improvements by 
introducing new ideas in the form of products or services. In recent 
years, successful societies are shifting their focus towards the 
realization and acceptance of these innovations. Plug and Play business 
software platform promises to transform these innovations into reality. 
There are significant challenges exist to design and develop this kind 
of platform. This research focuses on providing a high level concept of 
designing and developing this kind of platform. It addresses major 
processes involved to successfully design and develop this platform 
and provides comprehensive detail on match-making process of this 
platform. It also addresses some basic components which are necessary 
to implement this platform and finally we can say that this research is 
the first step towards the realization of this platform. 

 
We have introduced ontology based match making process in 

this thesis which achieves advantages of efficient conceptual matching 
based on ranking parameters defined by an actor/innovator. This match 
making process also caters for hierarchical match making problems 
where one business role can find another business role and then both 
business roles can find another business role for their collaboration. 
Both of these concepts actor/innovator feedback on ranking parameters 
and hierarchical searching are new in this thesis no one has already 
talked about these issues. 

 
The good thing about our proposed technological model is that it 

is very flexible in nature. We have divided our platform into small 
loosely coupled modules (PnP client service, PnP business community 
service, match-making service, collaboration service, negotiation 
service, communication service, operational management service, 
security management service) which will perform their dedicated set of 
tasks in cohesive manner and will interact with each other to perform 
all the operations of plug and play business software platform. Now 
any one who wants to extend this platform can make this model as a 
base and can easily add new features and components in it by 
introducing a new module into this platform.  

 
We believe that the proposed solution for business match-

making process and also the technological model of this platform can 
provide following benefits to current business industry and markets.  

 
• This study will provide knowledge about an innovation or 

new business idea. As we have introduced that a new 
business idea contains a specific business role and consists of 
a set of capabilities and needs and any one of them that that 
idea can provide or require 

 
• This study will provide a foundation and will be very helpful 

in transforming a raw innovative business idea into a formal 
business model. For instance if an actor/innovator comes 
with an idea to produce green house and to sell them. This 
platform will assign a role of manufacturer to his business 
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and his/her business capabilities could be green house and 
his/her needs could be raw material which is required to 
produce green house 

 

• This study provides information for all the basic processes 
involved to successfully design and develop plug and play 
business software platform. It also provides information how 
these processes will interact with each other to perform a 
successful business operation   

 
• This study will provide a foundation on information 

collection process of plug and play business software. As it 
contains a lot of live examples to collect information for 
different aspects of business organization i.e. financial, 
quality control and marketing etc  

 

• This study will provide comprehensive detail on business 
match-making process and also proposes an ontology based 
match-making technique which will be used to find a set of 
potential collaborators and then will rank those potential 
collaborators according to the ranking parameters defined by 
an actor/innovator.  

 

• Finally this study contributes a new technological model of 
plug and play business software platform which addresses 
basic technical components that are involved to develop this 
type of platform.         

 
Although the technological model we presented covers most of 

the aspect but we think there a number of issues that are still pending 
for this study which will open new horizons for this platform. 
Following are some of those issues which have to be discussed under 
this study. 

 
• This platform contains a large number of heterogeneous 

processes and also there are a large number of users from 
different ethnic and cultural backgrounds will become part of 
this platform. Individual trust and ethical values can become 
main problem to provide services to all the users from 
different part of the world. Different users from different 
parts of the world have their own ethical and moral values 
which could be different from other parts of the people. So 
next big challenge towards the development of this kind of 
platform is to develop standard code of ethics which will be 
applicable to all the users around the globe [3] 

• We have tried to devise a better security infrastructure in our 
proposed technological design but we think that there are 
number of issues that are still pending to solve the security 
issues. For instance user authentication and trust issue. 
Whether a user participating in plug and play business 
community will be physically authenticated or it should be 
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virtually authenticated. There is a huge need to improve the 
security infrastructure of this platform  

  
One important aspect in match-making ontology that has 

emerged from this study is that continuous user feedback in 
information collection process can solve the problem of quickly and 
efficiently finding a set of potential collaborators. Another important 
aspect in match-making process that has emerged from this study is to 
find a set of potential collaborators in a hierarchical fashion based on 
their roles. For instance one manufacturer is connected with a number 
of retailers which are again connected with a number of transporters. 
So in this way different types of roles will collectively work with each 
other to perform a business operation. 

 
 
As a possible future work we see that a proper implementation is 

required to develop interactive interfaces for information collection 
process and also a proper implementation is required to perform PnP 
community operations and match-making ontology. There is a huge 
need to define negotiation and collaboration processes of plug and play 
business software platform. A complete process description and its 
implementation is required to efficiently run all the processes of this 
platform. Security infrastructure and operation management also 
requires some improvement in it.  
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7 CONCLUSION AND FUTURE WORK 
This chapter summarizes the study with conclusions and also provides some 

possible future works that were introduced during this study. 

7.1 Conclusion 
 
With the emerging trend towards usefulness of new business ideas, there is an 

increasing demand to design and develop a plug and play business software platform 
which will not only transform a raw business idea into a business model but also will 
help to successfully run all the business operations of that business idea. We believe 
that this software platform will provide revolutionary changes in current business 
industry and market. 

The purpose of this study was to analyze plug and play business concept and to 
describe an ontology for business match-making in plug and play business software 
platform. Another task was to design a novel technological model to visualize plug and 
play business concept and business match-making ontology. To support this study it 
was decided to develop a partial prototype which will be used to visualize the concept.  

There are a number of business processes involved to successfully design and 
implement plug and play business software platform. The basic business processes 
involved in this scenario are; business match-making, negotiation and collaboration. 
We have performed a detailed analysis of business match-making process in this study. 
There are a number of steps involved to successfully find a set of potential 
collaborators. These steps include information collection process, authentication and 
registration of idea to PnP business community, operations performed by PnP 
community, finding a set of potential collaborators with specified interests and to rank 
a potential collaborator in match-making process. 

A novel technological model has been presented in this thesis which achieves the 
advantage of distributed computing by providing loosely coupled services to develop 
each business requirement of plug and play business software platform. This model 
distributes this platform in two layers the upper layer is called PnP layer which 
consists of PnP Client Service, PnP Community Service, Match-Making Service, 
Negotiating Service and Collaboration Service; lower layer is called kernel layer and 
consists of Security management Service, Operational management Services and 
Communication Service. Kernel layer will perform all the basic technical operations 
which are required to successfully run this platform.   

We have tried our level best to provide the details of ontology based business 
match making process and technological model to develop plug and play business 
software platform but due to time limits some areas of this study are unexplored and 
will provide a food for thought for the extension of this study. As a whole this thesis 
contributes a realistic step towards the realization of plug and play business software 
platform. 

7.2 Future Work 
 
There are a number of interesting areas have come across while working on this 

thesis. But due to the scope and time constraints these areas are yet to be explored. A 
future study of these areas would be useful in order to complete the design and 
development of plug and play business software platform. 

As we have defined the basic processes i.e. match-making, negotiation and 
collaborations involved in order to develop this platform. The negotiation and 
collaboration processes are yet to be explored and requires comprehensive and detailed 
study to successfully run the processes. 
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We have introduced a novel technological model which requires improvement in 
it. As this platform requires a large number of users around the globe so this platform 
requires a better security infrastructure to service all types of users. Besides this, it also 
requires number of ethical and social issues to be solved which can come up in 
negotiation and collaborations processes. 
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9 APPENDIX 
 

This appendix contains requirement specification document which has been 
prepared as part of this thesis to develop a prototype.  
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Objective 

 
Overall objective of this prototype is to partially visualize the match-making 

process of plug and play business software platform. 
 
Overview 
 

Prototype for thesis title “An ontology based Match Making for plug and play 

business software platform” is an internet based distributed application consists of 

two tiers. One tier will hold PnP client software [PnP client service], which will be 

used to acquire primary information from an actor/innovator and will be used to 

register and initiate a business organization in a plug and play business community 

which is actually hosted on second tier [PnP business community service]. This plug 

and play business community stores all the information of authenticated business 

organizations. PnP client software will use this community to find its matching set of 

potential collaborators.   

Following are the requirements that that are planned to be developed: 

I. User will be able to download and install PnP client software. After the 

installation user has been given following options 

Information Collection Process 
 
Personal Profile Creation 
 

II. User will be able to create and register his/her personal profile information 

i.e. person name, address, personal webpage, no of business organizations 

etc. 

Organization Profile (Business Organization) Creation 
III. For one personal profile information user will be able to create and register 

multiple organizations with different roles. For instance if one user is 

engaged in multiple businesses at one time and he/she has different 

organizations which are providing different kind of products/services 

(capabilities). So the user is given the option to open different organizations 

with different roles i.e. manufacturer, retailer, transporter. Primary 

information for an organization will be collected in the form of organizational 

basic profile i.e. organization name, organization role, organization type, 
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organization structure, organization postal address, organization time zone 

and trading hours. 

IV. User will be able to add organization’s financial information for his/her 

organizational profile i.e. annual turn over, pricing information, credit policy 

and money back guarantee. This information will be used to evaluate a set of 

potential collaborators.  

V. User will be able to add organization quality control information for his/her 

organizational profile i.e. business registrations, quality standard achieved, 

membership associations. This information will be helpful to evaluate a set of 

potential collaborators.  

VI. User will be able to add organization marketing plan information for his/her 

organizational profile i.e. business service area, advertising type, 

communication channel. This information will also be helpful to evaluate a 

set of potential collaborators.  

VII. User will be able to add capabilities which are products/services his/her 

organization is currently offering. These capabilities will be used to actually 

find a set of potential collaborators to make a virtual enterprise. 

VIII. User will be able to add needs which are products/services which this 

organization requires in order to run its business. These needs will be used to 

actually find a set of potential collaborators to make a virtual enterprise. 

IX. User will be able to add ranking paramters on which he/she wants to rank his 

potential collaborators.  

 
Business organization registration 
 

X. Once PnP client software will collect all the required information which will 

be helpful to build a business organization then this software will submit this 

organization’s capabilities and needs along with its basic information to PnP 

business community. PnP business community will authenticate provided 

information. This authentication will be in the form of physical check. It will 

check whether this business physically exists at the specified address and 

location. One this business is authenticated then this business will be 

registered in this community and now it is allowed to perform PnP 

community operations   
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Finding and Ranking Process  
 
XI. PnP client software will find a set of potential collaborators which suits to 

current business from PnP business community. As this community is a 

central database which contains the information about all the registered 

business organizaion.  

XII.  PnP software will rank each potential collaborator in a set according to the 

ranking parameters provided by the user and result will be displayed to the 

user.  


