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Research on a Performance Assurance Method for
Matrix Libraries on the Grid

KEN NaoNoO,t TOSHIYUKI IMAMURA®2 and MASASHI EGIt

Performance assurance for the Grid computing environment is a key factor in determining
a charge for high performance library functions. For performance assurance of the matrix
libraries, the concept of a down-side risk, which is generally used in financial engineering,
is introduced to investigate the algorithm which computes a performance assurance value.
Preliminary experiments to verify the validity of the algorithm is performed in the case of
eigenvalue loops with the dimension of 3000-4000 on the Hitachi SR8000/F1. The results
show that the performance value derived from the algorithm satisfies an assurance level with
97.725% probability from comparisons with performances actually measured in every dimen-
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Fig.1 Example of matrix library portal.
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Fig.2 Example of performance degradation (Eigensolve
loop, on Hitachi SR8000/F1, 1CPU).
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Fig.4 Algorithm of performance assurance value
calculation.
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subroutine tunecore332(
& i$1,i$5, i$3, m0_mod6, m0, i$nnod, i$inod, 11$a, u, v, nm
& )
C
implicit double precision (a-h,0-z),integer(i-n)
double precision 11$a(nm *)
double precision u(nm*)
double precision v(nm )
C
*yoption vec
*soption noloopreroll
do i$1=i$5,i$3,3
*soption noloopreroll
do i0=m0_mod6+1,m0,3
j$0=($1-1+0)*i$nnod+i$inod; j$1=j$0+i$nnod; j$2=j$1+i$nnod

u0_0 = u(j$0,i0+0);
u0_1 = u(j$0,i0+1);
u0_2 = u(j$0,i0+2);

ul_0 = u(j$1,i0+0);
ul_1 = u($1,i0+1);
ul_2 = u(j$1,i0+2);

u2.0 = u(j$2,i0+0)
u2_1 = u(i$2,0+1)
u2.2 = u(j$2,i0+2)

v0_0 = v(j$0,i0+0);
v0_1 = v(j$0,i0+1);
v0_2 = v(j$0,i0+2);
*soption unroll(2)
*soption noloopreroll
*voption vec

v1.0 = v(j$1,i0+0);
vi_1 = v(j$1,i0+1);
v1.2 = v(j$1,i0+2);

v2.0 = v(j$2,i0+0)
v2_1 = v(j$2,i0+1)
v2.2 = v(§$2,i0+2)

do k=1,j$2
11$a(k,i$1+0)=11$a(k,i$ 1+0)
1 - u0_0%v(k,i0+0) - vO_0*u(k,i0+0)
1 = u0_1*v(k,i0+1) - vO_1*u(k,i0+1)
1 = u0_2*v(k,i0+2) - v0_2*u(k,i0+2)
11$a(k,i$1+1)=I18a(k,i$1+1)
1 = ul_O%v(k,i0+0) - v1_0*u(k,i0+0)
1 = ul_1*xv(k,i0+1) = v1_1*u(k,i0+1)
1 = ul_2kv(k,i0+2) — v1_2*u(k,i0+2)
11$a(k,i$1+2)=11$a(k,i$1+2)
1 = u2_0%v(k,i0+0) - v2_0%u(k,i0+0)
= u2_1*v(k,i0+1) = v2_1*u(k,i0+1)
1 = u2_2%v(k,i0+2) — v2_2*u(k,i0+2)
enddo
enddo
*
enddo
return

end

05 (3-3-2)0000000000000000O0OD
Fig.5 Source code of reduction with (3-3-2) unrolling.
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Fig.6 Estimated standard deviation of performance with
(1-1-1) unrolling from random sample points.
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Fig.7 Estimated mean of performance with (1-1-1)
unrolling from random sample points.
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Table 1 Statistic values of estimated mean M and of
estimated standard deviation o from 20 paths
(L=number of sample).

L | M, 0O0ODOO o, 0000 o, 00O
10 1.735529 1.768973 3.736653
20 1.418387 1.281866 4.758869
40 0.948270 1.017397 4.595856
80 0.686058 0.800070 5.643155

160 0.539976 0.422868 6.163444
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Table 2 Values of gr, satisfying results in Table 1, and

expression of calculaing VaR(20) (L=number of

sample).
L | 20l | g, 0 | VaR(20) 00D
10 4.2338491 5 =My — 7oz
20 2.5103353 3 = My — 501
40 1.9472307 2 =M — 4oy
80 1.2153829 2 = My — 4oy
160 0.6744826 1 =My — 301

03 0DoOoo0o0oOM, 00000000 O0O0O0O0OO0O0O0O0
00 Mflop/sDO00000000D0O0OO00D0OMmML=000O
0ooo

Table 3 Performance assurance value (upper side, in

Mflop/s) and number of samples under the value
(lower side) with each assurance level (L=number

of sample).

L ogd 30’L 40’L 50’L 70’L
10 (1-1-1) 499.19 495.45 491.71 484.24
27 11 6 4

(3-3-2) | 1017.07 996.25 975.43 933.80

121 56 11 4

(5-5-2) | 1220.10 | 1214.84 | 1209.57 | 1199.05

138 89 61 40

20 (1-1-1) 497.90 492.34 486.78 477.26
16 7 5 1

(3-3-2) | 1017.23 995.63 974.04 930.84

122 54 11 4

(5-5-2) | 1208.55 | 1200.54 | 1192.52 | 1176.49

58 41 28 16

40 (1-1-1) 498.24 493.65 489.05 479.86
17 9 5 2

(3-3-2) 991.30 964.67 938.04 884.78

43 8 4 0

(5-5-2) | 1202.73 | 1192.44 | 1182.16 | 1161.58

44 28 17 8

80 (1-1-1) 495.63 489.86 484.21 472.93
11 5 4 1

(3-3-2) 985.68 957.03 928.37 871.06

29 7 4 0

(5-5-2) | 1198.45 | 1187.41 | 1176.58 | 1154.93

39 21 16 7

160 | (1-1-1) 494.91 488.75 482.59 470.26
11 5 3 1

(3-3-2) 973.34 941.39 909.45 845.55

10 4 0 0

(5-5-2) | 1198.43 | 1187.21 | 1175.99 | 1153.54

39 21 16 7

1,001 000000000000VaeR(20) 0000
00000 97.725%00000000000000O0O
oooooooo 227%000000001,00100
00000000VaeR(20) 0000000 22000
0000 VaeR(20) 0ODOODODODODODOOOODOO 3
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