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Strong emergence of various commercial platforms. none based on PowerPC

Academia: customized instructions extensive research last decade (recently e.g.
Brisk and al.2005, lenne and al 2003, Jhaand al. 2003)
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SIMD Instruction Set Extensionsand SIMD Synthesis | o¢

GPP + SIMD extensions:

Emergence of multimedia workloads triggered SIMD extensionsin GPP. AMDés
3DNow! , Motorola/IBMos AltiVec, Intelos SSE/SSE2/SSE3

Important software development environment: compiler with auto-vectorizing support
(e.g. loop vectorization, intringics) , libraries (e.g. intel IPP), tools support

SIMD Synthesis: Customization of SIMD Units (e.g. [Togawa and al. 2003], Tensilica
Xpres Compiler 2004)

Specidlization of existing processors vs design of complete ASIP avoid complexity of
complete toolset development

Standard SIMD ingtruction set: fixed number of inputs and outputs

How can wereuse GPP effortsin SIMD for embedded processors ?
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Motivation # 1: Traditional Instruction Set Synthesis

Demanding parts of applications run on special hardware
New instructions use the special hardware
Compiler support

o3

: Potentially very large generation of inewi instructions
Toolset support ? Compatibility and reuse ?
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Motivation #2 : SIMD Unit Utilization low oo
Report for AltiVec System (G4) Image processing Filters Application
Filter v1 Filter v2 Filter v3 Filter v4
Instruction/Cycle | 0.8615 0.8483 0.6703 0.8465
FXUlldleTime | 53.28% 58.44% 45.46% 54.09%
FXU2ldleTime | 76.36% 70.41% 64.18% 75.89%
FPU Idle Time 100.00% 100.00% 100.00% 100.00%
VAUSIdleTime | 99.27% 99.32% 100.00% 99.25%
VAUC IdleTime | 93.90% 93.23% 92.83% 93.77%
VAUF IdleTime | 100.00% 100.00% 100.00% 100.00%
VPU Idle Time 100.00% 91.87% 100.00% 90.76%
SYSldle Time 91.90% 92.52% 97.98% 91.74%
LSU Idle Time 56.01% 61.16% 49.73% 67.42%
DL 1 Hit Rate 98.52% 98.72% 97.18% 98.36%
IL1 Hit rate 99.82% 99.84% 99.54% 99.82%
Branch Prediction | 93.45% 93.45% 94.91% 93.45%
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Motivation #3 : SIMD Unit Utilization is Data Size eoe
Dependent for same function o
Report for AltiVec System (G4) Image processing Filters Application

Image Size 32x32 80x80 800x800 8000x8000
I nstructions/Cycle 0.7495 0.7319 0.4591 0.3975

FXU1 Idle Time 31.97% 34.81% 84.93% 95.80%
FXU2 Idle Time 54.03% 55.95% 90.27% 98.49%

FPU Idle Time 100% 100% 100% 100%

VAUS Idle Time 100% 99.80% 96.03% 95.75%

VAUC Idle Time 99.99% 98.31% 66.94% 64.61%
VAUF Idle Time 100% 100% 100% 100%

VPU Idle Time 99.98% 97.89% 57.83% 48.80%
SYSidleTime 97.13% 97.26% 99.46% 95.07%
LSllidleTime 67 23040 68 4790 7 5004 90 4394

DL1 Hit Rate 97.37% 97.06% 84.71% 59.08%

IL1Hit rate 99.38% 99.40% 99.84% 100.00%
Branch Prediction 08 1894 08 179% 06 2204 99 7904
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