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Background

A

- The complexity and the size of
automotive control systems are
iIncreasing.

- Such systems have hard real-time
constraints, thus high-
performance-yet-predictable
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control systems are needed.

Problem

- Current control system design in
practice relies on testing, even
though the correctness can only be
guaranteed by static analysis at
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Caches make:
- WCET analysis difficult and pessimistic
- WCRT analysis practically impossible

Indefinite delays due to
corrupted cache states

[Courtesy of J. Reineke]

- Replace caches with scratchpad memories (SPMs)
- SPMs have the following benefits:
- Tight WCET estimation thanks to explicit management
- Better performance than caches
- [DAC 2013] SSDM: Smart Stack Data Management
for Software Managed Multicores (SMMs)
- [CODES+ISSS 2013] CMSM: An Efficient and
Effective Code Management for Software Managed
Multicores

SPM Management Framework

- Using SPMs enables various optimizations in compiler -
and scheduler to improve real-time capabillities, tailored
to each application (no hardwired logic).
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Solution: Using scratchpad memories (SPMs)
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Predictable memory behavior

SPM space is partitioned for each task,
and each type of data to privatize
Memory accesses.

SPM space is allocated to minimize
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4KB SPM vs. 4KB 4-way set associative cache (LRU)

Cache miss overhead
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DMA operations overhead

Normalized WCET Estimates
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