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Abstract- Please use Font: TIMES NEW ROMAN with size 8 and Bold face just like this paragraph. This paper briefly introduce an object model for collaborative systems and a multimedia co-authoring system (MCAS); discusses role management and conflict resolution in MCAS systems; emphasizes the usability of roles in conflict resolution.  In the last section, it summarizes and concludes that role mechanisms can be very helpful in resolving conflicts in collaborative systems.
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1. Introduction

TIMES NEW ROMAN with size 10. Collaborative systems combine communication, computer, and decision support technologies to support problem formulation and solution in group meetings [19]. Team members are dependent on mediated interactions for coordination, and are likely to face important deficits in the information they have about the day-to-day activities of their teammates without them [20]. 

There are numerous differences between collaboration in a computer-supported environment versus a face-to-face environment. Even though scientists are working hard to simplify collaboration by producing systems that provide virtual environments, and collaborators work hard to be cooperative, there are still unknown problems for collaborators to find and overcome when using a collaborative system. In building a collaborative system, conflict resolution is one of the most important problems to overcome. 
Early in 1988, scientists recognized this problem and began to study it [19]. Over the past decade, scientists have made numerous contributions. Poole et al. conducted research on how a non-specialized, multipurpose GDSS influences conflict management in groups [19]. Edwards proposed a flexible conflict detection and management method [4]. Jung et al. suggested a conflict resolution method through coordination and argumentation agents [13]. Barber et al. discussed conflict detection in multi-agent systems [1]. Sun et al. proposed a formal specification of a unique combined effect for an arbitrary group of conflict and compatible operations [21]. Other scientists generalized their research by using algorithms in access control to solve this problem [3, 10].

However, even though role mechanisms have been applied very successfully in access control, i.e., Role-Based Access Control (RBAC) [9], there is little research on conflict management with roles [5, 8].

To support collaborative work, a workflow and access control mechanism is very useful [23, 30]. A role is a semantic construct forming the basis of access control policies [17]. Roles are powerful, policy neutral concepts used for facilitating distributed systems management and enforcing access control [14]. Roles provide a natural way for an enterprise administrator or security officer to describe the privileges of various job functions [16].

The other sections are organized as follows. In section 2, an object model for collaborative systems (OMCS) and a multimedia co-authoring system (MCAS) are introduced briefly and the conflict resolution structure with roles used in our system MCAS is described; in section 3, conflict resolution at the management level is discussed and the regulations for role management used in the interface design is demonstrated by Petri nets; in section 4, the conflict resolution at the document level is illustrated and the regulations of editing operations used in the design of a manager object are depicted; in section 5, some implementation issues for the method with roles in the MCAS system are outlined; and in the last section, the paper is concluded that a method with roles can help to resolve conflicts in collaborative systems and suggestions are provided on how to introduce roles into designing collaborative systems.

2. OMCS: An Object Model for Collaborative Systems 

2.1 Subsection Title
An Object Model for Collaborative Systems (OMCS) is designed and used as a guide to design a co-authoring system [24, 25, 26, and 27].  The related methodologies and systems are presented.
2.1.1. Sub-subsection title
In terms of object-oriented technology [22 and 29], a collaborative system is addressed as an instance of the class OMCS ::= <CSID, CSDS,CSOP>, where
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CSID ::="CoSystem", is a name or an identification. A URL on the Internet can be taken as identification.

· CSDS ::= <A, M, W, D> expresses the structure (or state) of the system, where

· A denotes the platform architecture of the system, A ::=Totally Centralized | Totally Distributed | Partially Distributed| Totally Distributed | Partially Distributed| Totally Distributed | Partially Distributed| Totally Distributed | Partially Distributed;
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Fig. 1. Sharing by shared workspace-Times New Roman with size 8.
· M denotes the collaborative (or coordination) modes;

· D denotes the support tools for discussion, D ::= Text|Audio|Video|Combined.

· CSOP::=<R, S, E, I> expresses the services provided by the system, where

· R expresses the services for roles, such as, chairman, lecturer, audience or others;

Based on the above model OMCS, a Multimedia Co-Authoring System (MCAS) [26] have been implemented. The design of a collaborative system is actually a process of instantiation where each attribute or service is implemented. Therefore, MCAS is actually an instance of class OMCS, i.e., MCAS ::= <”MCAS”, <a, m, w, d>, <r, s, e, i>>, where

· a ::= partially distributed architecture

· m ::= parallel + sequential + reciprocal

· w ::= WNCH multimedia management model

· d ::= Text + Audio + Video + Combined

· r ::= Chairman + session leader + lecturer + audience

· s ::= Early messages + late comers + early leavers + transitions among roles

· e ::= WNCH editor + special editors for different media such as text, image, audio and video information

· i ::= Multi-user interface

View sharing is the most important mechanism for a synchronized collaborative system [2, 7 and 20]. It means that one user must be aware of the existence of the other users. It is the best way to be aware in a collaborative system. View sharing can help to eliminate unnecessary conflicts among collaborators. 

In MACS, the implementation is on a partly distributed system. This means a centralized server managing the shared document and numerous distributed user interfaces which clients use directly as shown in Fig. 1. By this architecture, both view and document sharing are supported. 

View sharing means that a system provides the facility which allows each co-author to have the same interface copy to work on as shown in Fig. 1. In Fig. 1, there are four copies of the same interface. A collaborative system should provide facilities to support the roles. This means a centralized server managing the shared document and numerous distributed user interfaces which clients use directly as shown in Fig. 1. By this architecture, each attribute or service is implemented. each attribute or service is implemented. Each attribute or service is implemented. Each attribute or service is implemented. Each attribute or service is implemented. Each attribute or service is implemented. Each attribute or service is implemented. Each attribute or service is successfully implemented.
View sharing means that a system provides the facility which allows each co-author to have the same interface copy to work on as shown in Fig. 1. In Fig. 1, there are four copies of the same interface. A collaborative system should provide facilities to support the roles. This means a centralized server managing the shared document and numerous distributed user interfaces which clients use directly as shown in Fig. 1. This means a centralized server managing the shared document and numerous distributed user interfaces directly.
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Fig. 2. Role transition of a Collaborator.

3. About References
References should be arranged alphabetically but cited in numbers like [1][3-9, 23].
With the regulations discussed in Sections III, a multi-interface is implemented with the help of logged role information. If a co-author changes his or her role, the operation menu will be changed by disabling or enabling some specific operation menu items. With the regulations discussed in Section II, a manager object is designed to detect and resolve conflicts. See Table 1.
Table 1: States, sensors and observations
	States
	Sensors
	Observations

	
	L1
	L2
	L3
	L4
	

	s1, s2, s5, s6
	1
	0
	0
	0
	o1

	s3, s4, s7, s8
	0
	1
	0
	0
	o2

	s9, s10, s13, s14
	0
	0
	1
	0
	o3

	s11,s12,s15,s16
	0
	0
	0
	1
	o4


4. Conclusions
It is needed to clarify that any method may have pros and cons. The role management methods could affect the system concurrency to some extent. It is recommended that the designers and builders should make a trade-off between role management and concurrency requirements based on the special requirement of the system.

Role management is a complex task that must be paid more attention. The more roles there are, the more complicated the Petri nets are for describing transitions among roles, and the more complicated algorithms and regulations are to solve conflict situations. Therefore, there should not be too many roles in one situation at one time in a system, i.e., roles must be managed with separate times and contexts.
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