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Software Performance Prediction

• User-oriented performance metrics

– Distribution of the response time
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Semaphores in Java

Fair Semaphores

• Process waiting threads in 
FCFS ordering

• Possibly many (unnecessary)  
context switches

• Fairness

• Lower variance

• Lower throughput

Unfair Semaphores

• Prefer the currently 
executing threads

• Reduce context switches

• Starvation ?

• Higher variance

• Higher throughput
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A Small (Toy-) Example 

• Different implementations of semaphores 
influence performance

– Waiting (acquisition) and release times

– Wall time
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public void executeBehaviour(int numRepetitions) throws InterruptedException {
for( int i=0; i < numRepetitions; i++) {

think.execute();
semaphore.acquire();
service.execute();
semaphore.release();

}
}



Jens HappeJens Happe

Waiting Time (3 Threads)
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Release Time (3 Threads)
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Combined Times (3 Threads)

Combined Times [ms]
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Naïve Model

10Fair And Unfair Semaphors in MoDeST



Jens HappeJens Happe

Naïve Model

Global
Parameters
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Naïve Model

Global
Parameters
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Process Definition
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Naïve Model

Global
Parameters

Process Definition

Clocks

Loop

Atomic 
Test-And-Set

Main Process
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Naïve Predictions (3 Threads)
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What to do?

• Extend Model by

– Operating System Scheduler

• Pre-emptive round robin

– Different acquisition strategies

• More realistic Predictions?
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Different Acquisition Strategies

process FairAcquire(int userId) {
Enqueue(userId);
when(semaphore > 0 && userId == semaphoreQueue[0]) 

urgent(semaphore > 0 && userId == semaphoreQueue[0])
{= semaphore -= 1 =};

Dequeue()
}

process UnfairAcquire() {
when(semaphore > 0) 

{= semaphore -= 1 =}
}

Nondeterminism is still a 
ǎƻǳǊŎŜ ƻŦ ŜǊǊƻǊΧ
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Preliminary Results (2 Threads)

Waiting Time (CDF)
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Preliminary Results (3 Threads)

Waiting Time (CDF)
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Conclusions

• Trend predicted correctly for two threads

• > 2 threads predictions still inaccurate

bŜȄǘ ǎǘŜǇǎΧ

• A more sophisticated scheduler model

– Multilevel Feedback Queue (WinXP)

• Preference of the currently executing thread 
for unfair semaphores

Fair And Unfair Semaphors in MoDeST 23



Jens HappeJens Happe

Thank You!
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