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if the memory footprint of a task is 

larger than the allocated cache 

space or when two memory entries
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interference may also result in 

increasing the WCET of tasks.
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Both CRPD and CPRO may result in increasing the WCET/WCRT of tasks.
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Task set schedulability may improve if the reduction in  the inter-

task cache interference between τ1 and τ2 dominate the increase in 
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1. Cache Coloring approach to optimize task layout in memory

2. Bounding intra- and inter-task cache interference when using cache 

coloring

3. Cache Interference-Aware WCRT Analysis

4. Simulated Annealing Algorithm to optimize cache color assignment of 

tasks
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fct_C
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some code;
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• All cache blocks used by a task during its execution are 

called Evicting Cache Blocks (ECB)



• Number of UCBs of the preempted task upper bound the CRPD it can suffer

• Number of ECBs of the preempting task upper bound the CRPD it can cause

CRPD = intersection between the UCBs of the  
preempted task and the ECBs of the preempting tasks

ECB UCB CRPD

Preempted Tasks Preempting Tasks 
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Cache blocks that are once loaded in the cache and will never be 
evicted/invalidated by the task itself when it executes in isolation are called

Persistent Cache Blocks (PCBs)



• Number of PCBs of a task upper bounds the CPRO it can suffer.

• Number of ECBs of a task upper bounds the cache evictions it can cause

• The intersection upper-bounds the CPRO

CPRO= intersection between the PCBs of the task under 
analysis and the ECBs of all the other tasks

ECB PCB CPRO

Analyzed Task All other Tasks 
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• Heptane static WCET analysis tool was used to derive task parameters  

• Experiments were performed using Mälardalen benchmark suite.

• A case study experiment and empirical evaluation using large number of 

task sets.

• Comparison between the proposed and SOA approaches was performed 

by varying different parameters.

https://team.inria.fr/alf/software/heptane/

https://team.inria.fr/alf/software/heptane/
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Conclusion

• Intra- and inter-task cache interference is interrelated and balancing their 

contribution to tasks WCRT may result in improving task set schedulability.

• Cache coloring approach to optimize task layout.

• Bounded the intra- and inter-task cache interference under cache coloring.

• Simulated Annealing approach to optimize cache color assignment of tasks.

• Experimental evaluation showing the effectiveness our approach

Future Work

• Presented work assumed a direct mapped cache, in future we plan to extend it to 

N-way set associative caches.

• We also aim to extent this analysis to shared cache in multicore platforms.
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