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Motivation
Load Value Prediction
Performance evaluation
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MOTIVATION
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LOAD VALUE PREDICTION

Frogram
Counter

o Branch predictor
o 2-bit predictor
» Correlating predictor

» Tournament predictor
» etc...




LOAD VALUE PREDICTION

Frogram
Counter
Branch predictor
2-bit predictor
Correlating predictor
Tournament predictor
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. 32-bit Machine
Load value predictor
Constant value

Similar to branch predictions 0,1,2,.. 108,

Indexed by Program Counter L2

More complex scenarios
(real values <----> TAKEN, not TAKEN)

Wrong prediction requires REPLAY



LOAD VALUE PREDICTION
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Checkpointed Early Retirement
[Kirmanet al . " 05]]




LOAD VALUE PREDICTORS

O-value predictor
15% of LOADs are loading zero!!

Last value predictor (LV)
Stride predictor

Predicts sequence of values with a constant offset
Stride 2-Delta predictor (Stride 2-A)
Last-4-Value predictor (L4V)

Finite context method predictor (FCM)
Differential FCM predictor (DFCM)



LVP (EVALUATE W/ SPEC INT 2006)
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CAN WE DO BETTER?




CONFIDENCE ESTIMATOR

"Prediction Outcome History-based Confidence Estimation
for Load Value Prediction." -- Burtscher; Zorn; ‘99
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CONFIDENCE ESTIMATOR (CE)
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CONFIDENCE ESTIMATOR (CE)
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CONFIDENCE ESTIMATOR (CE)
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CONFIDENCE ESTIMATOR (CE)
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PERFORMANCE EVALUATION

Processor model Cache model
REPLAY penalty: 7 cycles L1: 16KB
L1 hit time: 1 cycles Block size: 32 Bytes
L2 hit time: 25 cycles Direct-mapped
Memory access: 150 cycles L2: 128KB

Block size: 64 Bytes
16-way associative



PERFORMANCE EVALUATION

o Processor model o Cache model
* REPLAY penalty: 7 cycles » L1:16KB
* L1 hit time: 1 cycles » Block size: 32 Bytes
* L2 hit time: 25 cycles » Direct-mapped
* Memory access: 150 cycles * L2:128KB

» Block size: 64 Bytes
¢ 16-way associative

Amdahl’s Law
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PERFORMANCE SPEEDUP
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