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Abstract

This paper presents an architecture and its instruction set for a graphic coprocessor{GCP) which
can be used for a multimedia server, The proposed instruction set employs parallel architecture
concepts, such as SIMD and Superscalar. GCP consists of a scheduler and four functional units. The
scheduler solves an instruction bottleneck problem causing by sharing with four general
processors(GPs). GCP can execute up to 4 instructions in parallel. It consists of about 56,000 gates
and operates at 30 MHz clock frequency due to speed limitation of SOG technology. GCP meets the
real-time DCT algorithm requirement of the CIF image format and can process up to 63 frames/sec
for the DCT Algorithm and 21 frames/sec for the Full Block matching Algorithm of the CIF image

format .
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Table 1. The GCP Instruction Set.

w7o] 54 41

GADD Packed Addition with Wraparound

GSADDU |Unsigned Packed Addition with Saturation
GSADDS  |Signed Packed Addition with Saturation
GSUB Packed Subtraction with Wraparound
GSSUBU | Unsigned Packed Subtraction with Saturation
GSSUBS | Signed Packed Subtraction with Saturation
GCMPE  |Packed Compare for Equal

GCMPGU |Unsigned Packed Compare for Greater Than
GALU GCMPGS  |Signed Packed Compare for Greater Than
e GABS Packed Absolute of Subtraction

GMINU  |Unsigned Packed Minimum

GMINS  |Signed Packed Minimum

GAND  |Packed Logical AND

GANDN  |Packed Logical AND NOT

GOR Packed Logical OR

GORN  |Packed Logical OR NOT

GXOR  |Packed Logical XOR

GNOT  |Packed Logical NOT

GMUL GMULH  |Signed Packed Multiply High

BT (GMULL  [Signed Packed Multiply Low
GLSHL  |Packed Logical Shift Left
GLSHR  |Packed Logical Shift Right
GASHL  |Packed Arithmetic Shift Left
GASHR  |Packed Arithmetic Shift Right
GSHFH  |Pixel Shuffle High

GBMU GSHFL  |Pixel Shuffle low

333% |GooPY | Pixel Group Cony

GWCHG  |Pixel Word Change

GPACKU |Pixel Truncate, insert and unsigned Pack
GPACKS  |Pixel Truncate, insert and Signed Pack
GUNPKH |Pixel Unpack High

GUNPKL |Pixel Unpack Low

GSAD

w3zl Al 3} GSAD Pixel Sum of Absolute Differnece

GMUL 3o} A3 GMULH®} GMULLE. 43¢
o} GMULH #¥ele vs A= wh9le] F41 it £
A tE f=d A9 =g dizgyo]Adel
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Fig. 13. Simulation Waveform of Scheduler.
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Table 2. Performance Evaluation.
daE s

DCT (352 x 28%) 63 frames/sec
DCT (176 x 144) 256 frames/sec
DCT (720 x 480) 18 frames/sec
FBMA (32 x 283) 21 frames/sec
FBMA (176 x 144) &3 frames/sec
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