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Thesis Summary (approx.2000 Japanese Characters )
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Thesis Summary (approx.300 English Words )

The number of processor cores is increasing, and the era of many—core is coming. It is necessary
to design and evaluate variety of many-core processor architecture efficiently. In this thesis,
I design a many—core processor with a novel RTL modeling method.

LSIs are designed in a flow including architectural design, logic design, circuit design and
physical design. Architectural evaluation is necessary for architectural design and logic
design. In these design flow, different programming language is used for the evaluation. And
the cost of verifying the equivalence of these descriptions is high. It is important to improve
the evaluation in architectural design and logic design for efficient architecture design.

On the other hand, the data communication between cores is essential for parallel computing
using a plurality of cores. In many—core processors, the network called Network—on—Chip or NoC
is used for the data transfer. NoC router architecture is essential for many—core processor
design.

In this thesis, I propose a novel hardware design environment first. The environment consists
of a new hardware description language ArchHDL, which enables hardware RLT modeling in C++,
and source code translation tool from ArchHDL code to Verilog HDL code. The simulation speed
using ArchHDL is faster than that of Verilog HDL.

Next, I propose a high—performance NoC router for many—core processors. Shared-buffer router
architecture is known as achieving high throughput against typical router architecture. But
its latency is poor than typical router architecture. I propose a latency reduction method for
the router architecture. The method achieves latency reduction maintaining the high throughput
of the router.

Finally, I design a many—core processor includes the proposed NoC router and evaluate the
performance of it. The novel hardware design environment is used for the design and the
evaluation. From the evaluation using parallel applications, I show the performance improvement

of the many-core processor with the proposed NoC router.
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