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Information system modelInformation system model
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Adaptive Information ProcessingAdaptive Information Processing

•  ������#����(�������.������

• �����������#����(�������.������

Perceptron Predictor
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ProfileProfile--directed adaptationdirected adaptation
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P[0:3]          P[4:7]         P[8:11]       P[12:15]    P[16:19]    G[0:3]        G[4:7]             …… L[0:3]

P[0:3]          L[0:3]        G[0:3]          G[4:7]      G[8:11]     G[12:P15]   G[16:19]        …… L[4:7]

P[0:3]          L[0:3]         G[0:3]         G[4:7]      G[8:11]     G[12:P15]   G[16:19]       …… G[56:59^60:63]

L[0:3]          L[4:7]         G[0:3^4:7]         G[8:11^12:15] G[16:19^20:23]   G[24:27^28:31] G[32:35^36:39]         …… G[80:83^84:87]

ProfileProfile--directed adaptationdirected adaptation
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Workload DetectorWorkload Detector
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CorrelationCorrelation--directed adaptationdirected adaptation
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CorrelationCorrelation--directed adaptationdirected adaptation

… …
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Index 1 Index 2 Index N

weights weights weights
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Information
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4
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4
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Sum1 Sum2 SumN

Large Sum1 => strong correlation with PC bits

Small SumN => weak correlation with certain GHR bits

cN � ‘PC’ => more PC bits

Table 1 Table 2 Table N
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Overall schemeOverall scheme

…

Loop branch predictorPC
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Bias branch predictor
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SummarySummary
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Thank you and Questions?Thank you and Questions?



���������
������������������� 12

ReferencesReferences

[1] I. K. Chen, J. T. Coffey, and T. N. Mudge, “Analysis of branch 
prediction via data compression”, Proc. of the 7th Int. Conf. on Arch. 
Support for Programming Languages and Operating Systems 
(ASPLOS-VII), 1996.

[2] D. Jimenez and C. Lin, “Dynamic branch prediction with perceptrons”, 
Proc. of the 7th Int. Symp. on High Perf. Comp. Arch (HPCA-7), 2001.

[3] D. Jimenez and C. Lin, “Neural methods for dynamic branch 
prediction”, ACM Trans. on Computer Systems, 2002.

[4] S. MacFarling, “Combining branch predictors”, Technical Report, 
DEC, 1993.

[5] A. Seznec, “Revisiting the perceptron predictor”, Technical Report, 
IRISA, 2004.

[6] T.-Y. Yeh and Y. Patt, “Alternative implementations of two-level 
adaptive branch prediction”, Proc. of the 22nd Int. Symp. on Comp. 
Arch (ISCA-22), 1995.



���������
������������������� 13

Predictor configurationPredictor configuration
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