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A wide class of 

non-work conserving 
scheduling algorithms

Release jitter

Uniprocessor

Exact best-caseand 

worst-caseresponse time

Our
analysis

Non-preemptive jobs
(or periodic tasks)

Fixed-job priority 
scheduling algorithms

Execution time 
variation

Exact schedulability 
analysis

Hard or soft timing 
constraints 

EDF
Fixed priority

CW-EDF [Nasri16]
Precautious-RM [Nasri14]

And tardiness 
bound

Bounded 
jitter

release

Bounded variation

execution deadline

ά!ƴ ŜȄŀŎǘ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǎŎƘŜŘǳƭŀōƛƭƛǘȅ 
analysis for non-ǇǊŜŜƳǇǘƛǾŜ ǎŎƘŜŘǳƭƛƴƎέ
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Inevitable
(where preemption is not 

supported by the 
platform/network)

Improvestiming  

predictability

Examples
ÅGPUdevice
ÅHardwareaccelerators
ÅCANbus

Low 
overhead

ÅAmoreaccurateestimationof
worst-caseexecution-time (WCET)

ÅMore predictablecache

Simplifies 
system 
design

ÅControl systems are
sensitiveto I/O delay
andpreemptions

ÅSimpler resource 
management policies

ÅGrants exclusive 
resource access

ÅReduces context switches
ÅAvoids intra-task cache-related preemption delays (CRPD)

Improves 
QoS
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Most of NPS policies are not sustainable
(w.r.t. execution time variation, release jitter, etc.)

Pessimistic for
periodic tasksSchedulability analyses for 

sporadic tasks 
[Jeffay91, Tindel94, Davis07]

Not very 
scalable

Not applicable to 
arbitrary job sets

Simulation-based schedulability 
tests cannot be used

Existing schedulability analyses based 
on model checking, timed automata, 

abstraction refinements, etc.

[Sun97, Baker07, Guan07, Bonifaci10, 
Burmyakov15, Stigge15]

Existing analyses are not 
enough

Existing analyses are not 
efficient

Many non-work-conserving scheduling algorithms 
do NOT have a schedulability analysis yet

No solution yet
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An efficient, exact, general 

schedulability analysis

THAT includes 

a wide class of scheduling algorithms and task models

Image is from http://theyoungprofessionalgroup.com
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�` Main idea: 

Searching all possible schedules efficiently and accurately

�` Constructing the search graph

�` Evaluation

�` Conclusion


