P N MAX PLANCK INSTITUTE
C~ar

- FOR SOFTWARE SYSTEMS
- J

An Exact and Sustainable Analysis of
Non-Preemptive Scheduling

Mitra Nasrt Bj rn B. Brandenburg

Max Planck Institute for Software Systems ({8WS)
Germany

RTSS, Decemb2017



a!'y SEIOG |

. YR & !
Our work in a nutshell analysis for noALINB SY LJi A S &

Non-preemptive jobs

Hardor soft timing
constraints

[ Uniprocessor %

Exactbest-caseand
Worst-caseresponse time

Our
analysis A wide class of
non-Work conserving
Execution time schedulingalgorithms
variation PR e .
| CWEDF [Nasti] |
| PrecautiousRM [Nastl4] ]
Bounded g Ly e e e —
jiter o SUEEOEIOEERE RS N, ——————— N
A A Bounded variation |
M — Fixedpriority |

‘release execution deadline




Why non-preemptive scheduling?
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Why do we need a new analysis?

Most of NPS policieare NOt sustainable

Simulationbased schedulability
» tests cannot be used

(w.r.t. execution time variation, release |jitter, etc.)

Pessimisticfor

Schedulability analyses for periodictasks Existing analvses are not Q
sporadic tasks :> » g y h
[Jeffay@l, Tinde94, Davif7] ) Not app”cableto enoug
arbitraryjob sets

(Existing schedulability analyses ba%d

on model checking, timed automata,
abstraction refinements, etc.

Not very

» Existing analyses are not 0
efficient

. scalable
[SurB7, Bake®7, Gua®7, BonifaclO,
\_ Burmyako 5, Stiggd5] )
Many nonwork-conserving scheduling algorithms -
[ do NOT have a schedulability analysis yet No solution yet
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What do we want?

An efficient, exact, general

schedulability analysis
THATiIncludes

a wide class of scheduling algorithms and task models




* Main idea:

Searchingall possibleschedules=fficiently and accurately

* Constructing the search graph




