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Abstract:  This paper addresses enhanced Contract Net Protocol (CNP) by assigning priorities to a collaborative network of 
enterprises (CNEs) based on their recorded violations on the fairness in resource allocation.  CNE is an effective strategy to 
overcome arbitrary nature of demand and capacity patterns.  The success of enterprise collaboration in terms of efficiency and 
fairness depends on coordination mechanism. In CNEs, coordination mechanisms control all actions of autonomous enterprises 
to achieve the mutual benefits.  CNP is a widely used and powerful coordination mechanism in networked systems.  However, 
the performance of coordination mechanism and fairness in resource allocation can decrease when the number of enterprises 
in a CN increases due to the task announcement (i.e., sharing proposals) reach high frequency.  Therefore, CNE has a problem 
of applicability to large-scale network sizes. In order to overcome this problem, CNP is extended by adding an optimization 
model to assign priorities to members of CNEs before task announcement. Experimental results show that fairness in resource 
allocation is increased, while the cost of communication in a networked system is reduced by extended CNP.  
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1. Introduction 

 
The current information- and communication-driven world poses endless threats and challenges to modern 

manufacturing and service enterprises, such as high demand fluctuations and rapid changes in demand patterns. In recent years, 
business environments have been facing not only tough challenges but also new possibilities provided by advances in 
information and communication technologies. Enterprises can communicate with each other faster and more cheaply than ever 
before and increase the availability of their products and services. Therefore, enterprises could be able to gain the benefits of 
information sharing by means of distributed processes, locations or agents and could thereby create value to be able to survive 
in the developing world economy. Computerization and advances in communication technologies have enabled enterprises to 
significantly improve their quality of business as well as their communication and interactions with other enterprises. In parallel 
with these developments, enterprises have tended to create teams, groups or networks that can quickly respond to market 
requests by sharing competencies, information, and resources. Several approaches have been used to model and design such 
enterprise collaboration for achieving mutual benefits (Yoon & Nof, 2010; Camarinha-Matos & Afsarmanesh, 2012). 
         Collaborative network (CN) is defined as a network consisting of autonomous, geographically distributed, and 
heterogeneous entities (e.g., organizations, people, or intelligent machines) that collaborate to achieve mutual benefits better, 
and whose interactions are supported by a computer network (Yilmaz et al., 2017). Coordination among collaborative 
networked organizations is a crucial problem for distributed decision mechanism. Contract Net Protocol (CNP) is widely used 
mechanism in complex systems of system as well in CN research (Ko & Nof, 2010).  The well-known CNP was proposed in 
Smith, 1980.  CNP applications have been seen in many areas since CNP was proposed. Such areas are production and service 
systems, network coordination, electronic marketplaces and transportation (Fan et al., 2008). However, most of the applications 
do not consider fairness in the allocation of resources among members of network. In this study, CNP is extended fairness 
aspect by task announcement strategy with fairness-based perceptive, and selection of collaboration partner based on proposed 
utility function (U) in a fairness and efficient manner.  
      The rest of this paper is organized as follows: Section 2 presents the literature review. The proposed CNP is summarized 
in Section 3. After the experimental results are shown in Section 4, the conclusions and future work are presented in Section 5. 
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