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Abstract We propose a methodology for modelling bus systems with a variety of arbitration policies by executable
specifications, and for evaluating performance by simulation. In our methodology. we produce a Java skeleton auto-
matically by a tool from a configuration information of the target bus system and an arbitration policy for each bus
shared by the modules. We can construct the model of the bus system by writing the behavior of each module into
the produced Java skeleton. The resulting Java program becomes both an executable specification and a simulator.
The arbitration policy supported by our tool is based on any combination of factors including time slicing and the
characteristics (ex. id, size, ... etc.), combined in a hierachical structure. Using our tool, we can describe many
kinds of bus arbitration policies, and check whether a modification of an arbitration policy does not affect badly
the system’s (timed) behavior. We also apply our methodology to a two-dimensional graphics system example in

order to show its effectiveness.
Key words performance evaluation, simulation, executable specification, bus architecture, Java, arbitration policy
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<!DOCTYPE SYSTEM SYSTEM *C:\...\config.dtd">
<SYSTEM name=“ExampleSystem” cycle_time="0.11">
<MODULE name="MaduleA”>
<REG name=*RegisterA® size="10"/>
<BUS name="busl® id="b0"/>
<BUS name="bus2" id="bl"/>
</MODULE>
<MODULE name="ModuleB">
<REG name="RegisterA® sgize="7"/>
<BUS name="busl® idw*b0"/>
<BUS namew"bus2" id="bl"/>
</MODULE>
<MODULE name=*ModuleC*>
<REG name="RegisterA* size="4"/>
<BUS name="busl® id=*b0*/>
</MODULE>
<ARBITER bus_id=*b0* overhead="2">
<A clase="TDMANcde" alloc_time=-"10">
<P class="FIFOPriorityNode* alloc_time=*20" id="bOp0*/>
<A clasa="FIXEDNode' alloc_time="10">
<P class="FIFOPriorityNode® alloc_times"20* id="bOpl*/>
<P class="FIFOPriorityNode® alloc timew"20* id=*b0p2"*/>
</R>
<P class"FIPOPriorityNode" alloc_time="20" id=*"b0p2*/>
</A>
</ARBITER>
<ARBITER bus_id='bl" overhead="3*>
<A clasw="FIFONode' alloc_time=*10%>
<P classe"FIFOPriorityNode® alloc_time=*20" id=*bip0"/>
<P ‘class=*FIFOPriorityNode* alloc_time=*20" id="blpl*/>
</RA>
</ARBITER>
</SYSTEM>
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Fig.4 Example of System Configuration File
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TDMA | Shared TDMA 1 | Shared TDMA 2
# of Message 782541 771139 783799
Deadline Missed 20328 216 0
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Av. Deadline Slack(ms) 0.38 1.16 2.13
Min. Deadline Slack(ms) | -0.011 0.0045 0.0022
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