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Abstract

The goal of this paper is to investigate suitable scheduling schemes for discrete event simulation methodologies applied to wireless communication systems. Complex wireless networks can be designed and evaluated through a proper simulation methodology which represents accurately the real network behaviour. The modelling of physical network components (e,g, Base Stations) and services (e.g. new call admission) as simulation entities as well as the simulation methodologies characteristics for representing the life cycle of a physical activity (e.g. progress of a call) play a major role in the simulation system reliability. The most widely known simulation technology is the Discrete Event Simulation [1-7] (DES). In DES, events are happening in discrete points in time and after an event life cycle completion, a mechanism advances simulation time. The physical time of network activities (events) occurrence is represented, within the simulation environment, with a statistical event generation procedure and a special mechanism called scheduler that defines when each event takes place in simulation time until simulation completion. 
Calendar Queue [8,9] (CQ) is the most widely accepted (e.g. ns-2[10]) scheduling algorithm that is used for event scheduling. In this approach, an event is generated with a corresponding time stamp. According to this stamp (priority), the generated events are stored in a Pending Event Set [4,9] (PES) for later execution. Finally, the events in PES are executed sequentially according to known time stamps. 

Multi-Threading [11-14] (MT) technology constitutes a very different approach towards designing DES systems, compared in conceptual level to the CQ scheduling solution.  It has been involved in telecommunications but not as an alternative to CQ scheduling and simulation methodology. It has been used only in constructing new algorithms for designing telecommunications systems but not for simulating them. When two or more network activities occur in very similar times, the corresponding events will be executed always sequentially in the CQ approach. In the MT approach, the competition of any two or more network activities (e.g. two new calls) for accessing common radio resources can be represented more realistically through the competition  conditions among two or more threads, where the scheduler distributes (evenly or non evenly) the CPU time between these threads, emulating concurrency of such physical activities. In spite of the promising features of MT technology, such as concurrency emulation, several drawbacks such as synchronization, scheduling control, deadlocks, etc must be faced effectively from the DES system developer.  
On the other hand, there is a great interest in industry and scientific community for developing channel allocation strategies especially for multimedia services (e.g. real time video) with Quality of Service [15-17] (QoS). In general, QoS determines the required capacity that has to be above a specified and accepted threshold until service normal termination. The QoS constraints are based on the requested service type. The optimal performance of bandwidth management algorithms is a difficult achievement due to dynamically changing network traffic conditions.
In this paper, various Multi-threading scheduling schemes are investigated towards designing an efficient DES simulation methodology for channel allocation strategies under QoS constraints in complex wireless communication systems. The derived MT simulation models are evaluated with regards to the statistical performance obtained from simulating wireless networks channel allocation strategies, through them, under QoS constraints, via an extensive experimental study. These results are compared with the ones associated with the CQ approach and are thoroughly discussed. 
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