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Power Saving Based on Characteristics of Machine Learning in Data Center
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Abstract: With the development of the Internet, the scale of data center increases dramatically. How to analyze the data stored in the
data center becomes the hot research topic. Programmers resort to the machine learning to analyze unstructured or semi-structured data.
Thus, energy efficient machine learning is crucial for green data centers. Based the observation that there is redundant computation in the
machine learning applications, this paper proposes a system which can save the power usage by removing the redundant computations and
reusing the previous computation results. Evalution shows that for the typical k-means and PageRank applications the presented algorithm
results 23% and 17% power saving.
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Fig.9 System architecture
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bool Match (vector{ ObjInput)v,,vector{ObjInput)v,,vector{double)rel)

Vector{double)diff=rel.clone(-)

Foriin1,..., n

diff[i1=Diff(v1[i],v2[i])

double ¢ =" diff[i]* rel[i]
return (d<threhold)

Fig.10 Basic algorithm of input matching
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3.6.1 K-means ik
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For each cs[i] in Clusters

rel=cs[i].pointsNumber/TotalPointsNumber
updateRelVector(i,rel)

Fig.11 Relevance vector update algorithm of k-means
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double Diff{Point p;,Point p,)
double d = 3" (p,[i1* plil= p,li]* pliD) |
if d<conv
return 0
else
return d/conv

Fig.12 Implementation of Diff interface in k-means
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Clear relVector
For each point i in local data
updateRelVector(i,1)
Fig.13 Relevance vector update algorithm of PageRank
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double Diff{Rank r\,Rank ry)
d=|ri—r,
ift‘1<con‘v
return 0
else
return 1

Fig.14 Input matching algorithm of PageRank
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