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Energy Consumption of a Chip
Multi-Vector Processor Using Real Applications
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High performance computing using vector supercomputers has been shown
to be effective for scientific simulations. However, a memory system of vector
supercomputers requires the high-energy consumption to keep a high-memory
bandwidth. To achieve high sustained performance and low energy consump-
tion, a chip multi-vector processor (CMVP) has been proposed. However, a
CMVP has not been evaluated from the point of view of energy consumption.
Therefore, we evaluate the energy consumption of a CMVP. First, we establish
an energy consumption model of a CMVP to analyze the energy consumption.
Then, we evaluate the energy consumption to compare the several designs of
varying hardware parameters.
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do k=KST(1),NK,2
do j=JST(1),NJ,2
do i=IST(1),NI,2
res=(Phi (i+1,j,k)*AE(i,j,k)+AN(i,j,k)
*Phi (i,j+1,k)+AS(i,j,k)*Phi(i,j-1,k)
+AT(i,j,k)*Phi(i,j,k+1)+AB(i,j,k)*Phi(i,j,k-1)
+AP(i,3,k)*Phi(i,j,k)+AW(i,j,k)
*Phi(i-1,j,k)-DIV(i,j,k))/AP(i,],k)
res=res*RGNc (i, j,k)
Phi(i,j,k)=Phi(i,j,k)-res
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do ithixyz=1,nag+3

do kio=kil,ki2, jcbs
do if=1,nf
do ki=kio,min(kio+jcbsm,ki2)
CC1=CDEXP (A*m1 (ki,ithixyz))*(X1(ki,ithixyz)+B*X2(ki,ithixyz)+C*X3(ki,ithixyz))
CC2=CDEXP (D*m2 (ki,ithixyz))*(Y1(ki,ithixyz)+E*Y2(ki,ithixyz)+F*Y3(ki,ithixyz))
CUX(if,ithixyz)=CUX(if,ithixyz)+DXZC*PIC*(EZ1(ki)*CC1(ki)-EZ2(ki)*CC2(ki))
CUZ(if,ithixyz)=CUZ(if,ithixyz)-DXZC*PIC*(EX1(ki)*CC1(ki)-EX2(ki)*CC2(ki))
CWX(if,ithixyz)=CWX(if,ithixyz)-DXZC*PIC*(HZ1(ki)*CC1(ki)-HZ2(ki)*CC2(ki))
CWZ(if,ithixyz)=CWZ(if,ithixyz)+DXZC*PIC* (HX1(ki)*CC1 (ki)-HX2(ki)*CC2(ki))
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