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Road map

� E-Comm network
� WarnSim: a simulator for public safety wireless 

networks (PSWN)
� Traffic data analysis
� Traffic modeling
� Simulation and prediction
� Conclusions
� References
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E-Comm network architecture
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WarnSim overview

� Simulators such as OPNET, ns-2, and JSim are 
designed for packet-switched networks

� WarnSim is a simulator developed for circuit-
switched networks, such as PSWN

� WarnSim:
� publicly available simulator

� http://www.vannet.ca/warnsim
� effective, flexible, and easy to use
� developed using Microsoft Visual C# .NET
� operates on Windows platforms
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WarnSim: module diagram
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Traffic trace generator
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WarnSim results
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Traffic data

� 2 days of traffic data from 2001
� 28 days of traffic data from 2002
� 92 days of traffic data from 2003
� contain more than 10 million calls
� a sample record of the call traffic data:

519902003-05-01 00:00:09.620
Caller agencyDuration (ms)Call arrival time

3, 41, 711119999
Channel no.System IDCalleeCaller
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Hourly call arrival rate in 2003
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Call arrival rate in 2002 and 2003: 
cyclic patterns

� the busiest hour is around midnight
� the busiest day is Thursday
� useful for scheduling periodical maintenance tasks
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Traffic modeling procedure

� Modeling of traffic on user agency level
� Extract 500 data samples (call holding time/call 

inter-arrival time) from traffic data table
� Select a candidate distribution (exponential, 

lognormal, or gamma) and use Maximum Likelihood 
Estimation to estimate its parameters

� Use Kolmogorov-Smirnov goodness-of-fit (GoF) test 
to evaluate the candidate distribution
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Proposed call traffic model

� Use lognormal distribution to model call holding 
time at user agency level

� Use exponential distribution to model call inter-
arrival time at user agency level

� Assume call coverage pattern remains constant
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Channels and Grade of Service
(busy hour 2003-05-15 2:00–3:00 am)
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Queuing and Grade of Service 
(busy hour 2003-05-15 2:00–3:00 am)
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Performance prediction

� Increased the number of calls made by Agency 5 by 
100% from the busiest hour in 2003:
� maximum queuing time is set to zero
� parameters for WarnSim call traffic generator
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Performance prediction
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Performance prediction
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Conclusions
� Developed a new tool (WarnSim) for simulating 

Public Safety Wireless Networks
� Analyzed call traffic data and showed the cyclic 

patterns of the call arrival rate
� Proposed statistical models for call traffic on user 

agency level
� call holding time: lognormal distribution
� call inter-arrival time: exponential distribution

� Using WarnSim:
� evaluated the E-Comm network performance 
� predicted the future performance of the E-Comm

network
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Thank you

� Jiaqing Song: jsong@cs.sfu.ca
� Ljiljana Trajković: ljilja@cs.sfu.ca


