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Algorithm 1 &/ — NOENFHEPET IV T XL

N :: Number of CPUs
fmin : minimum frequency for CPU
fmaz :» maximum frequency for CPU
Af :: frequency step to increase
Ps(f) :: power consumption of a node with f
Ppgudget 1 power budget in the cluster
C[] :: INPUT) array of criticality for each node
P[] :: (OUTPUT) array of power consumption for each node
Psum :: sum of power conumption
d :: data consists of { C, f,7 }
Q :: priority queue of data (top shows maximum d)
for i =1to N do
P[i] <= Py(fmin)
d < {C[d], frmin, i}
push(Q, d)
end for
Psum «— N % Pf(fmin)
while hasElement(Q) do
d + top(Q)
pop(Q)
fnezt — df + Af
Pnemt — wf (fnext)
if Psym — P[d.i] + Prext > PBudgetr then
CONTINUE
end if
Psym < Psym — P[d.i1] + Prext
P[dl} < Pneg;t
if fnext 2 fmaz then
CONTINUE
end if
d < {C[d.1] * fmin/ [rewts frest, d-i}
push(Q, d)
end while
fori=1to N do
Pli] < P[i] + (PBudget — Psum)/N
end for
return P
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Node Dell PowerEdge r620

CPU Intel ®Xeon®CPU E5-2630L

frequency 1.2 to 2.0 GHz (frequency step : 0.1GHz)

frequency driver acpi-cpufreq

Number of Cores | 6-core 6-thread per node

Number of Nodes | 16(8 x 2)

Switch Dell PowerConnect 8132
Ethernet ELECOM LD-TWS/BMO05,3 (10GbE)
compiler mpich2-1.4.1p1
gee-4.8.0
benchmark synthetic application

NPB3.3-BT-MZ class C

em?2

compile option -O2 -funroll-loops

x4 ERRE

Switch

|
il [ zocee -«

e

4 Fv bT— IR

Elapsed time (sec)
g

1 2 3 4 5 6
# of links connecting switches (per L1 switch)

B 5 130.socorro {2815 A1y FRIDY) v & KRB TR

detect £ 137 = — AEHEROIRET, BEBEHEDOT v 7,
HEATVADEZAA, K7L —LHADT—XIL
H£E2F0DD, &/ —NEAEK—ETHM»LZHETH
%. static 21X, AFFFHRO T L2Ek07) 51
AV T 1 HEAWTETRNIZ FOREERE2ZEL, Eiih
FERB A B ERVFETH S, [1] OBV, 2
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Synthetic : Autocorrelation
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6 7x—AXRHERDHCMHE
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Synthetlc dynamicl6 Average 1.6GHz
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Synthetic : dynamicl6 : Average 1.6GHz
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Synthetic : dynamicl6 : Average 1.6GHz
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BT-MZ Class C : Autocorrelation
1.4E-10
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Frame Shift [1Frame = 4ms]

Normalized Autocorrelation
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