Appendix C

Lawrence Livermore Loops

The following Fortran loops have become a standard benchmark for measuring perior-

mance in a scientific computing environment.
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CONTINUE

1 X = 1,400

I(K) = qQ + Y(K)'<a~z(x+{o) + TeZ(XK+11))

‘

2 X,= 1,9968,5

Qe Q + Z(K)eX(K) + Z(K+1)eX(K+1) + Z(K+2)eX(XK+2)
“I/ 4 Z(K+3)eX(K+3) + Z(K+4)sX(K+4)

s

XK = 1,1000
qQ = Q + Z(X)*X(X)

4 J = 30,870,5
X(L-1) = X(L-1) = X(LW)eY(J)
LV = LW + !

5 I = 2,998,3

X(I) = Z(I)*(Y(I) - x(I-1))
X(I+1) = Z(I+1)e(Y(I+L) - X(I))
X(I+2) = Z(I+2)e(Y(I+2) - X(I+1))

nou

8 J = 3,999,3
I =1000 - J + 3
X(I) = X(I) - Z(I)eX(I+1)

X(I-1) = X(I-1) = Z(I-1)eX(I)
X(I-2) = X(I-2) - Z(I-2)*X(I-1)
7 ¥ = 1,120

X(M) = U(K) + Re(Z(H) + ReY(M))

+_Tu{1(x+3) + Re(U(H+2) + -R:TJZMH))
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* To(UQLE) + Re(UOIS) + ReU(HI4))))
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DO B8 KX =12,3

DO 8 KXY =2, 21
DU1 = U1(KX,KY+1, IL1) - UL(KX ,KY-1,KL1)
pU2 = U2(KX,KY+1,EL1) - U2(XX,KY-1,6HL1)
DU3 = U3(IX,XY+1,IL1) - U3(XX,KY-1,¥L1)
U1(KX,KY,¥L2) = U$(XX,KY,¥L1) + A1ieDU1 + A12DU2
1 + A13¢DU3 + SIGe(Ui(KX+1,KY, NL1)
2 - 2eUL1(XKX,KY,¥L1) + UL1(KX-{,KY,¥L1))
U2(KX,KY,¥L2) = U2(KX,KY,¥L1) + A21¢DULl + A22+DU2
1 + A23¢DU3 + SIG#(U2(KX+1,KY,XL1)
2 - 2eU2(XX,XY,¥L1) + U2(XX-1,KY,NL1))
U3(KX,XY,XL2) = U3(KX,KY,¥L1) + A31eDUl + A32¢DU2
1 + A33¢DU3 + SIGe(U3(XX+1,XY,XL1)
2 - 2¢U3(KX,XY,¥L1) + U3(XX-1,KY,¥L1))
CORTINUE
po 9 I = 1,100
PX(1,I) = BN28B#PX(13,I) + BM27¢PX(12,I) + BM26¢PX(11,I)
1 + BM25¢PX(10,I) + BM24+PX(9,I) + BN22¢PX(7,I)
2 + cOe(PX(5,I) + PX(8,I)) + PX(3,I)
CONTINUE

po 10 I = 1,100

AR = CX(5,1I)

BR = AR - PX(5,I)
PX(5,I) = AR

CR = BR - PX(8,I)
PX(8,I) = BR

AR = CR - PX(7,I)
PX(7,I) = CR

BR = AR - PX(8,I)
PX(8,I) = AR

CR = BR - PX(9,I)
PX(9,I) = BR

AR = CR - PX(10,I)

PX(10,I) = CR

BR = AR - PX(11,I)
PX(11,I) = AR .

CR = BR - PX(12,I)

PX(12
PX(14
PX(13
CONTINUE
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BR
CR - PX(13,I)
CR
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X(1) = Y(1)

DO

11 K = 2,1000
X(K) = X(XK-1) + Y(X)

DO 12 K = 1,999
I(K) = Y(K+1) - Y(X) "
DO 13 IP = 1,128
I1 = P(1,IP)
J1 = P(2,IP)
P(3,IP) = P(3,IP) + B(I1,J1)
P(4,IP) = P(4,IP) + C(I1,J1)
P(1,IP) = P(1,IP) + P(3,IP)
P(2,IP) = P(2,IP) + P(4,IP)
12 = P(1,I?)
J2 = P(2,I?
P(1,IP) = P(1,IP) + Y(I2+32)
P(2,IP) = P(2,IP) + Z(J2+32)
I2 = 12 + E(I2+32) .
J2 = J2 + F(J2+32)
B(I12,J2) = 8(I2,J2) + 1.0
CONTIXNUE - : 4 —
DO 14 X = 1,150
IX = GRD(K)
XI = IX
VX(K) = YX(X) + EX(IX) + (XX(X) - XI)*DEX(IX)
XX(K) = XX(X) + VX(X) + FLX
IR = XX(X)
RI = IR

RXI = XX(X) - RI

IR = IR - (IR/64)+64

XX(X) = RI + RXI

RE(IR) = RE(IR) + 1.0 - RXI
RE(IR+1) = RE(IR+1) + RXI

COXTINUE
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