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An IPC Control Mechanism for Real-time System
on a Prioritized SMT Processor

BunJt INAGAKIT! and NOBUYUKI YAMASAKITL

Execution time of a task on a Simultaneous Multithreading (SMT) processor
depends on the combination of tasks. In case of a prioritized SMT proces-
sor, execution time of the highest priority task doesn’t stabilize. In a realtime
system, not variation of execution time influences scheduling of tasks. In the
worst case, the task breaks a deadline. This paper describes a design and im-
plementation of an IPC control mechanism for stabilizing execution time on the
prioritized SMT processor by hardware. The IPC control mechanism can sta-
bilize execution time of each thread by pid control. In case of the IPC control
of the high priority thread, the lower priority thread can use more computation
resource. By stabilizing execution time of each thread, each thread meets the
deadline and total throughput can increase. In addition, stabilizing execution
time by hardware can increase schedulability of real-time systems.
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Fig.1 Block diagram of RMTPU.
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Fig.2 Block diagram of PID control.
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Fig.3 PID control mechanism.
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Fig.4 Prioritized SMT execution with IPC control mechanism.
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Fig.5 Change in commited instructions of IPC control mechanism.
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Table 1 Parameter of RMTPU.
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Fig.6 Singlethread execution without IPC control.
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Fig.7 Multithread execution without IPC control.
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Fig.8 Singlethread execution behavior
according to the target IPC (matrix).
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Fig.16 Multithread execution with different priority and target IPC.
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Table 2 Average error ratio from target IPC when period change (include rise time).
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5,000 10,000 | 20,000
matrix | 4.49% | 3.88% 3.56%
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md5 6.80% | 5.10% | 4.10%
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Fig. 17 Multithread execution set to 20% target IPC.
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Fig. 18 Multithread execution set to 40% target IPC.
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Table 3 Hardware size of IPC control mechanism.

PID Calculator/ thread | 54,730 um?
Total 607,326 1m?>
Increase 492,381 p,m2
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