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Multicore architectures have been appealing to fully exploit the potential of embedded systems. The
multicore architectures enable tasks in an application to run on multiple cores in parallel and achieves
higher performance than single-core architectures. However, as the increasing number of the multicore,
system-design processes become very complex, and further development of parallel computing and
design automation technologies is required.

Task scheduling is one of system-design processes that determines the execution order of the tasks in
an application and the assignment of the tasks onto cores. Classical task scheduling assumes that a task
is executed on one of the cores, and different tasks can run on different cores in parallel in such a way
that the overall schedule length is minimized. On the other hand, this thesis allows each task to run on
multiple cores in parallel, and the number of cores assigned to a task is determined during task
scheduling simultaneously. This thesis proposes a technique to rapidly find a good schedule based on
constraint programming. The experiments demonstrate that our proposed technique reduces the
schedule length by up to 81.9%. The proposed technique is further extended towards two directions.
One direction is to consider the performance overheads for communications among cores. In this thesis,
we propose a communication-aware scheduling technique. The experiments demonstrate that the
proposed technique reduces the schedule length by 22.5% on average compared to the state-of-the-art
techniques. The other direction is to consider energy efficiency. This work targets heterogeneous
multicores that consist of two types of cores, where one is high-performance but high-power cores and
the other is low-power but low-performance cores. In this work, the proposed technique determines an
optimal type for each core at the same time as scheduling of the tasks. In the experimental results, the
proposed technique reduces energy consumption by up to 12.4% compared with the state-of-the-art
techniques.

Regarding efficient hardware design, high-level synthesis (HLS) that automatically translates



software programs into hardware descriptions has now become an indispensable technology. Although
HLS techniques can quickly generate circuits that satisfy design constraints, the circuit area is often
larger than that of manually designed circuits. One of the reasons is that common HLS tools create
multiple instances of a same hardware module when a function is called multiple times in the original
software program. Our proposed HLS techniques generate only a single instance of the module which is
shared in a time-division manner. The experiments using FPGA shows that the proposed techniques

reduce the number of look-up tables by up to 14.9% and flip-flops by up to 19.1%.



