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Introduction
Why are we interested in (multicore) WCET analysis?

Resource Conflicts
What are the challenges?

Analysis Techniques
How can we perform a multicore WCET analysis?

Reducing Resource Conflicts
Some strategies to minimize resource conflicts.

Multicore Architectures
Which COTS multicore architecture should | use?

Conclusion
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within reliable time bounds
A Timing analysisnust be performed.

03.07.2017 Towards Multicore WCET Analysis | WCET 2017 (Dubrovnik, Croatia) | Simon Wagginehngewandtelnformatik GmbH 4



Automotive: 1ISQO26262

aramisn™

DEVELOPMENT PROCESSES | TOOLS | PLATFORMS

FOR SAFETY-CRITICIAL MULTICORE SYSTEMS

Table 1 — Topics to be covered by modelling and coding guidelines

. ASIL
Topics
A B c D
1a |Enforcement of low complexity ++ ++ ++ ++
1b | Use of language subsets® ++ ++ ++ ++
b

The objectives of method 1b are

— Exclusion of ambiguously defined language constructs which might be interpreted differently by different modellers,

programmers, code generators or compilers.

— Exclusion of language constructs which from experience easily lead to mistakes, for example assignments in conditions

or identical naming of local and global variables.

— Exclusion of language constructs which might result in unhandled run-time errors.

Criticality levels:
A(lowest)

to

D (highest)

7.4.17 An upper estimation of required resources for the embedded software shall be made, including:
a) the execution time;
b) the storage space; and
Excerpt from:
Draft BS 1ISO 26268 Road vehiclesFunctional safety Part 6: Product development: software level
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A Code level

I Singleprocess, task, ISR
I Focus on =
A Control flow “

A Processor architecture -E

with pipelines and caches
A WCET

A System level

T

|

il

i Multiple functions or tasks (ot provem
.. . éR %)
| Focus on R=C+ a ngT—gctDi:Ti
) ) jf hpi) it
A Integration and scheduling /’ # of preemptions
A Endto-end timing Response time interterence
A WOI‘St-CaSe ReSpOHSG T|me Core execution time = WCET
(WCRT)
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Reinhard Wilhelm et al.;
TheWorst-caseExecutionTime Problem

2 Overviewof Methodsand Surveyof Tools

CONCLUSIONS

a T hpwblemof determiningupperboundson execution
times for singletasksand for quite complex processor
architecturefasbeensolved SeveracommerciaWCET
tools are availableand have experiencedvery positive
feedbackrom extensivendustrialiseo

ACM Transactions on Embedded Computing Systems, Vdo73, April 2008.
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A Thestatementonly addressedsinglecorearchitectures

A At least 1publicationsconcerning multicore timing analysis have been
presented at the past five instances of the WCET Workshop.

A Several past and current research projects investigated multicore timir
analysis
i ARAMIS
i ARAMISII
i ARGO
i ASSUME
i CERTAINTY
i CONIRAS
i PREDATOR
i T-CREST
I 8
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ResourceConflicts
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Shared Memory
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A Anysoundmulticore WCETanalysisnusttake interferencedelaysinto
account

Shared Memory
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