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Bounding Execution Time of Real-Time Tasks

with Multi-Case Execution Time on RMT Processor

OsaMu YosHizuM, ! YOuSukE IsHikAwa 2
and NOBUYUKI YAMASAKI'?

It is not straightforward to schedule tasks on SMT processors, since the exe-
cution efficiency fluctuate due to resource competition. Also, some conbinations
of co-scheduled tasks cannot increase throughput efficiently. U-link Scheduling
proposed by Kato bounds the fluctuation of the execution efficiency by limiting
the combination of the co-scheduled tasks. However, throughput is limited by
time does not run any task on a thread(Idle Time) in U-link Scheduling. In this
paper, We realize stable execution time and high throughput by reducing Idle
Time compared to U-link Scheduling by using Prioritized SMT on RMT proces-
sor.The evaluation result shows that proposed method bounded the fluctuation
of execution time, then reduce task rejection ratio by up to 10 % compared to
U-link Scheduling.
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Fig.1 Example of U-link Scheduling
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Fig.2 Example of U-link Scheduling for RMT
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01 RMTOOODOODOO
Table 1 RMT Processor Configuration

Clock Frequency 100MHz
Fetch Width 8
ALU 4 + 1(Divider)
FPU 2 + 1(Divider)
Branch Unit 2
Memory Access Unit 1

02 00000O000Ooo
Table 2 The delay of each instruction type

ALU ALUD FPU FPUD MAU BU
1 9 3 10 15 1

03 0J0Ooooooogo
Table 3 Execution task

0oood | ALU ALUD FPU FPUD MAU BU C; T;
T1 26 1 0 0 12 1 10pusec | 100usec ~ 400usec
To 15 0 11 1 11 1 10pusec | 100usec ~ 400usec
T3 27 0 0 0 31 5 100usec 1msec ~ dmsec
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Fig.4 Fluctuation of execution time
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Fig.3 Task rejection ratio with a feasibility test
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