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Idle cp==period Ready

finishl preempt?
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/fTime unit completion

x==1
updateDynamicScheduling() f/Ensure update of dynamic scheduling
x<1 && x>0 &&

cp<=dead-cr

cp==ptime && . h )
IfinishSignalsPending() setWaitForUpdateDynamicScheduling()
//1ssue ready signal : ) )
//Detection of missed deadline
ltaskHasOffset() ready! ¥>0 && cp>dead-cr
S initNoOffset() Idle initNextPeriod() Ady B
. . missedDeadline() ’.
IIStart of perio = MissedDeadline
cp<=ptime
T e x==0 && shouldThisTaskRun() &&
askHasOffset() //Enable missed deadiine detection
setStaticScheduling() cp>ptime-1 cp<=dead-cr
/IFinished waiting for of::et-tp e ‘;Ern%Sk e asKastiorertantimen
. u /iTask preempted
o x——offget il preempt?
"5‘ setPeriodClock()
IdleWai
ﬁz\l‘%:ffsc;rtgﬁset [IWaiting for next period//Task finis
cp<ptime finish!
finishAtPeriodErd()
/IFinished before end of period
taskHasFinished
&& cp<ptime
/[Task finished .
ﬁnig?\! Inishe Running
finishBefarePeriodEnd()
- readyForNextTimeStep()
ig;rnplete one time step itOneTimeStep()
runOneTimeStep() Running2

x<1
/IContinue time step
x>0

GO L) ensureTimeStepCompletion()

x<=1

DTU
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synchronize

finish?

fIGet one finish signal

stopProcessor(),
lockProcessor(),
release(tid)

/iGet first ready signal
ready? Vel

runp

unlock

Wit for all Ready signals

setReadyTaskld(), ready?
lockProcessor() setReadyTaskid2()
reschedule?
lockProcessor()
reschedule?

H\Wait for synchronizer
synchronize?

allocate?

reserve(tid),

run!

I

rLock()

allocate

liActivate scheduler
ed

lel

setRunningTaskld()

preemptt
setRunningTaskid()

processorNotRunningy)

C

runningTaskHasLowerPriority()

schedule

L

DTU

i



=i

IF

IF




period: 10
deadline: 10
offset: O
wcet: [1;3]

period: 10
deadline: 5
offset: O
wcet: 1

period: 10
deadline: 10
offset: O
wcet: 2

period: 10
deadline: 8
offset: O
wcet: 2




Pe,

Pe;

Pe;

P,

E<>allFinish(): true

5 10
Task: 1 1110000000
Task: 2 0000001100
Task: 3 1100000000
Task: 4 0001000000
Task: 5 0001110000
Task: 6 0010000000

E<>missedDeadline: true

Task:
Task:
Task:
Task:
Task:
Task:

5
1 100000
2 000011
3 110000
4 00000X
5 011100
6 000010
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= E<>AllFinish
= Will all tasks eventually finish?
= E<>MissedDeadline
= Will any task eventually miss its deadline?
= E<>preempted
= Will any task be preempted at some time?
= E<>Taskl.cp > /imit
= Will the response-time of task 1 exceed a certain limit?

WE




= E<>totalCostUsed(cost) > /imit

= Will the total sum of cost on all processors exceed a
certain /imit ?

= E.g. E<>totalCostUsed(Power) > 145

= E<>totalCost|processor]|[cost] > limit

= Will the cost on a specific processor exceed a certain
limit ?

= E.g. E<>totalCost[PE1][Memory] > 56
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- Handling realistic applications? BS

oo Smart phone

[Application from Marcus Schmitz, TU Linkoping] W;WL H
s B

>

MPSoC 2007, Awaji Island, Hyogo, Japan Jan Madsen [13] @
L



-2 Smart Phone

114 tasks on 6 25MHz GPP processors
Periods from 0.02 to 0.5 sec
Hyperperiod 12.500.000 cycles

2511 tasks in the hyperperiod
Worst-case execution

Execution from 52 to 266.687 cycles
Granularity on 400

Verified in 2.5 hours

MPSoC 2007, Awaji Island, Hyogo, Japan

Jan Madsen [14]
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