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Design of a Dispatch Unit & Operand Selection Unit for
Improving the SIMT Based GP-GPU Instruction Performance
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Abstract

This paper proposes a dispatch unit of GP-GPU with SIMT architecture to support the acceleration of
general-purpose operation as well as graphics processing. If all the information of an operand used instructions
issued from the warp scheduler is decoded, an unnecessary operand load occurs, resulting in register loads. To
resolve this problem, this paper proposes a method that can reduce the operand load and the load on the resister
by decoding only the information of the operand using a pre-decoding method. The operand information from the
dispatch unit is passed to the operand selection unit with preventing register bank collisions. Thus the overall
performance are improved. In the simulation test, the total clock cycles required by processing 10,000 arbitrary
instructions issued from the wrap scheduler using ModelSim SE 10.0b are measured. It shows that the application
of the dispatch unit equipped with the pre-decoding function proposed in this paper can make an improvement of
about 12% in processing performance compared to the conventional method.
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Table 1. Comparison of the proposed method and
conventional method
(A) Dispatch Unit & FIFO memory based
Operand Selection Unit, (B) Dispatch Unit &
Full Pipeline based Operand Selection Unit,(C)
Proposed Dispatch Unit & Proposed Operand
Selection Unit
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Selection Unit, (B) Distpatch Unit & & 3}o|=
g}¢l 719 Operand Selection Unit, (C) A|¢té}=
Dispatch Unit & A|¢Fsl= Operand Selection

=]

Unit
rr] o [T
(A) 8,732 7,902 0.442
®) 10,728 9,341 0.517
© 8,156 8,213 0.392
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