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Our Paper on Energy Consumption

Costas Bekas, P. K., Yves Ineichen, and A. Cristiano |. Malossi.



Main Message of Our Paper

@ Why the current approach to energy efficiency is flawed.
TOP500, Green500, etc.

@® A specific comparison of the approaches: Ax = b.
Simple, many important applications.

® Accurate power and energy measurements on POWER?7.
High resolution, no noise introduced.



Application of Ax = b — Finite Grid Method

The adjacency matrix
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Application of Ax = b — Finite Element Method




Model Covariance Matrices
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TOP500 and Green500 Lists

e TOP500: from 1993, a single benchmark, FLOPS.
e Green500: from 2005, the same benchmark, FLOPS/W.
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We instead propose to optimize time and energy to solution.



Measuring Energy Consumption on POWER7

IBM POWER?7 Server
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Measuring Energy Consumption on POWER7

processor (Renesas H8 2168)
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Measuring Energy Consumption on POWER7




Energy Consumption of Idle Machine
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Energy Consumption of Cholesky Decomposition
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The Conjugate Gradient Method (CG)

1 ro:=b —Axpg {initialization}

2: po = ro

3 k:=0

4: while [[rg|| > ¢ do

5 (g = Apg {matrix times vector}
T
rer :

6 ay = KK {cheap operations}

pIQk
7 Xk+1 ::Xk +O[kpk
8 Tkq1 =TIk —axg
rlo.r
) . k+1' k+1
9 fii=—5—
rkrk
100 Py = kg1 + BePk
11: k:i=k+1
12: end while



Energy Consumption of CG, 1 RHS
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Energy Consumption of CG, 32 RHS’s
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Energy Consumption of Banded CG, 1 RHS
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Energy Consumption of Banded CG, 32 RHS'’s
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Comparison of Methods
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Thanks You!




