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1. Event - 7; (or i) completes at time ¢:

2. Run the acceptance test

3. ifno erroris detected then

4. Cancel the backup fi (or t:) task on the spare core
5.  endif

7. Event - Cancellation of backup task B; (or main task ;):
6.  if Bi (1)) is the current active task then

8. /*Check if the spare (or primary) can ‘sleep’ in the slack of i (or 7))
9. Aep time_to_earliest_release_event

10. if Aep > Acritica then

11. Set sleep_exit event at t = time_now + A¢p

12. Put spare (primary) core into sleep mode

13. end if

14. endif

15. Event - Sleep_exit:
16.  if the backup list (or primary list) is empty then

20. Aep < time_to_earliest_release_event

21. ifAep > Acritical then

22. Set wake-up event at t = time_now + Aer
23. Put spare (or primary) to sleep mode
24. end if

25.  endif
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Inputs: Set of application tasks W = { 11, T2, T3, ..., Tn}, Set of cores C = {C3,
Cz, C3, ..., Cm}, Set of standby-sparing sub-systems SS = {SSy, SS, ..., SSk},
Chip-level Thermal Design power (TDP) value, Peak Power Consumption
for all sub-tasks, Partition Matrix: K = [Kij]nx, Utilization Matrix: Uper-pair =
[ui]x, Least common multiple of task’s periods H, Greatest Common
Divisor of all task’s worst-cases BT, Total number of time interval: V =
H/BTI.
Output:
Feasibility schedule (Yes/No);
Tasks scheduling.
Algorithm:
Internal_TDP= TDPcnip /k; //Each pair have an internal TDP value
For all S5k €SS
1. STi, SBi: Sort the assigned tasks on the ssx descending based on
their amount of peak power;
2. Use MPPF policy on primary core:
3. BEGIN
4. while (ST:is not empty)
5 Select and remove first T; from sorted list STj;
6. Start at release time to its deadline;
7 Assign [WCi/BTI] from global list and free time interval
in primary core of pair k to task i, while internal TDP
constraint should be met;
8. Update globally power consumption list;
9. END
10. Use MPPL policy on spare core:
11. BEGIN
12. while (SBiis not empty)
13.  Select and remove first B; from sorted list SB;
14. Start at deadline to its release time;
15.  Assign [WCi/BTI] from global list and free time interval
in spare core of pair k to task i, while internal TDP
constraint should be met;
16. Update globally power consumption list;
17. END
End For
End Algorithm
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30 Firm Real-Time

31 Power Gating
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34 Earliest-Deadline-First
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39 Sub-Task

40 Static Power

41 Dynamic Power

42 Leakage

43 Frequency-dependent Power Consumption
44 Frequency-independent Power Consumption
45 Worst-case Instantaneous Power Consumption
46 Fault Model

47 Acceptance Test

48 Consistency

49 Overlap Table

50 Hot Standby-Sparing

51 Cold Standby-Sparing

52 Maximum Peak Power First (MPPF)

58 Maximum Peak Power Late (MPPL)

54 Intel Xeon Processor
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Abstract

Due to the Thermal Design Power (TDP) constraint, it is not possible to simultaneously power-on all
cores in a multicore chip. Violating TDP triggers a performance throttling scenario to avoid possible
overheating problems. This can remarkably affect the timeliness of the system. That means only a
few tasks can be afforded to run in a fully reliable mode under TDP constraint. Then, to come along
with peak power problem, we propose a novel scheme for scheduling frame-based real-time tasks in
multicore systems. The proposed scheme aims at removing overlaps of peak power of concurrently
executing tasks to keep the power consumption below the chip-level TDP constraint. To do this,
considering the tasks’ power profiles, we propose a task partitioning method policies to schedule
original and redundant copies of tasks, respectively.
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