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Thread Scheduling for Multi-Core Processors

Yusuke Funaya

Abstract

A multicore processor of simultaneous multi-threading (SMT) cores has attracted much
attention as a promising architecture to effectively use a lot of transistors on a chip. Until
recently, the operating systems (OS) was not able to take into account the difference
between physical and logical cores for thread scheduling. The thread scheduling strategies
of the latest OSes are designed to handle extreme load unbalance among cores, and hence
passive for thread migration. However, the selection of threads simultaneously running
on an SMT core is an important factor that significantly affects the effective performance.
Therefore, it is necessary to establish an active thread scheduling methodology that can
take advantage of the features of both threads and the architecture.

The objective of this thesis is to extract the potential of a multicore processor by the
thread scheduling. To this end, thread scheduling needs to consider the characteristic
of each thread for the appropriate core allocation. This thesis proposes a new metric
for characterizing each thread, named a SMT priority, and thread scheduling algorithms
based on the metric. The SMT priority can estimate the performance degradation caused
by conflicts of threads on shared resources such as arithmetic units. It can be obtained
by runnning each thread alone, and therefore the number of cycles for thread profiling to
estimate is in proportion to the number of threads, not to the number of their combina-
tions. It can also estimate the conflicts among threads on each resource only from the
instruction queue length.

This thesis first proposes the SMT priority and then a static thread scheduling method,
which calculates the SMT priority once in advance and schedules threads at the beginning

of the execution. Moreover, this thesis proposes a dynamic thread scheduling method,



which performs thread scheduling at fixed intervals to reflect the dynamic changes in
behaviors of threads.

The static thread scheduling method is evaluated by scheduling four threads for a mul-
tiprocesor of three SMT cores. The results show that the static thread scheduling method
can find the best combination for 53 threads out of 70 threads. The superiority of the
proposed method is clearly demonstrated because it can find an appropriate combination
of threads especially if the performance greatly depends on their combination.

The results also show that the dynamic thread scheduling method has a potential to
achieve higher performance than the static thread scheduling method, because of its ca-

pability to adapt to the time varying behaviors of a problem.
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