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Real-time model-checking
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Cache hit/miss
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Pipeline Model

5

ARM920T



MARS 20152015 © Franck Cassez

Data cache
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WCET-equivalent program
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Limitations
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explicit cache representation

fixed initial state for all caches

may miss pruning in real-time model checking

array: 1000+ “lines”

empty cache

cache of size 1

currentTime
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2-stage pipeline & concrete cache

cache of size 2
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Cache state equivalences
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given a program state s, two cache states c and c’ 
are equivalent  

iff they generate the same runs 

run = sequence of (program state, hit/miss)

solution: compute the cache state equivalence
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Small cache models
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Small cache models
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Trace abstraction refinement
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Conclusion & ongoing work
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Advantages

Ongoing

• no assumption on initial state of the cache 
• reduced state space in real-time model-checking

• implement and test on Malärdalen Univ. benchmarks 
• extend technique to data cache
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UPPAAL models

ACSD 2013
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Pipeline Model
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Memory stage
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Instruction cache and RAM
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Data cache
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Execution stage (variable execution time)
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Experimental results (ACSD 2013)

21



MARS 20152015 © Franck Cassez

Cache hit/miss
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