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A Practical Method for Benchmark Test and
Performance Estimation of a Computer System
(in Japanese)

Masayuki HATAKEYAMA
Tokyo Metropolitan College of Aeronautical Engineering
8-53-1, Minamisenju, Arakawa-ku, Tokyo 116, Japan

We propose a practical method for benchmark test and performance estimation for Fortran end users
vho use the computer as their tools. (1) A benchmark test systrem is performed in various
computer system. In this test system, many basic routines which appear in the target user
programs are programmed in many small test programs. (2) Frequencies of each basic routine which
appears in the target user program are counted. Then, a kind of relative weight of these basic
routines in the program can be calculated. (3) A predicted real (CPU) time or specific
performance for this user program can be roughly estimated by using 7; Ai’,z‘va . This time shows
a relative performance among these tested computer systems for the target program. This method
was put in operation to cver thirty kinds of engineering workstation/UNIX system, and concluded that
since this method can adaptively be applied to users’ various requirements, this method is
considered to be much more usefu! than conventional benchmark test metnois.
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testl
program arith
a=1.0
b=2.0
c=-1.0
d=-2.0
e=~3.0
k=2000

do 20 m=1,k

do 10 n=1,k
10 const=a+b*c-d/(e+a)
20 continue

print * '1, arith. ite.=
stop
end

Bla 72K1

test2
program sincal
i=100000

do 10 n=1,1

e=float(n)

si=si+sin(e)
10 continue

print *,'2, sincal. ite.=

stop
end
Blb FAxh2
test3
pProgram subcal
n=200000
do 10 i=1,n

10 call subl(i)
print *,'3. subcal. ite=',i
stop
end

subroutine subl(i)
i=1+1

return

end

Blc F2xh3

100
200

10

test4
program pow33
k=30
do 400 m=1,k
do 300 j=1,k
do 200_n=1,33
ans=1.0
do 100 i=1,n
ans=ansxfloat(i)
100 continue
200 continue
300 continue
400 continue
print *,'4. 33t. ite',k,
stop
end
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test5

program rec33
k=500
do 200 j=1,k
do 100 n=1,33

ans=1.0
i=1
call subl(ans,i,n)
continue
continue
print *,'5., recur!. ite=',k," va
stop
end
subroutine subl(ans,i,n)
if (i.gt.n) then
goto 10
else .
ans=ans*float(1)
i=i+1
call subl(ans,i,n)
end if
return
end
Ble 7Z+5
test?
program ran
integer box(710,710)
nd=710 - 1
do 10 i=1,nd
do 20 j=1,nd .
box(4,3)=]
20 continue
10 continue
n=50000
rl=2.0
do 30 m=1,n

i=int(rnd(rl))*nd+1
J=int(rnd(rl))*nd+1l
k=box(4i,]j)
box(4i,j)=box(i, nd+l-j)
box(i, nd+l-j)=k

30 continue

print *,'vm test. nd="',nd
stop
end

function rnd(rl)
ix=int(rl)
ix=1x*48828125

if (4ix) 100,200,200

100 1x=(1x+2147483647)+1
200 rnd=float(1x)*0.4656613e-9

rl=float(ix)
return
end
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tests
program ren80
diggnsion a(80,81), ans(80)
n=

20 a(j,i)
3

do
30 a(i,n2)
a(nl,n2)=

call lqgs(a,nl,nt,n,ans.isw)

print *,isw

print *,'test8. ren80 ite.=',n,
' answer=',ans(n)

stop

end

subroutine l1qgs(a,nl,n2,n,ans,asw)
dimension a(nl,n2), ans(n)
kimt=1000
epsl=1.0e-6
do 1 i=1, n

1 ans(I) 0.0
d k=

+1)
-a(1.j)*ans(J)
delta=delta/a(i,i)
ans(i) -ans(i)+de1ta
4 e=e+abs(delta)

if (e-epsi) 6, 6, 5
5 continue
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Apollo DN560 Pyramid 98xe
Sun-3/160M Concept 32/9705
HP9000/320 vP-1
MightyFrame VAX-11/780
MC5400 MicroVAX II
Ustation/E20 VAX 8600

HITAC E-7300 MELCOM70 MX/3000
vsx~-800 vsx-758
UNIBOX/3001 Sun-2/120

IX-7 Apollo DN320
DMI-UX/20 MC5500P

TOSBAC UX-400 PC-9801 VM2
Multimax NEC ACOS 350
Balance 8000 FACOM S-3500
MPZ-2060 HITAC M-280H
Ridge 32 HITAC M-680H
HP9000/550 FPS-264

Apollo DN460

£1 TRAENMS

e=(((a+b)*c/d+(a**2-b**3+c* k4 )kAr*4)**5) /akkGRpak) /chhg

isw=1
return
6 isw=0
return
end
#E1ih FX}8
testé
program power
a=1
b=1.001
c=-1
d=-1.001
n=50000
do 10 i=1,n
&
&
&
&

10 continue

print*, '6. power ite.=',n,'
stop
end

B1lf 7AL6

+sin(cos(tan(c)))**cos(exp(sin(sqrt(abs(atan(sinh(d)))))
g=real(int(exp(sin(cos(tan(a))))))**(max(a,b,c,d)**128)*
(asin(a/b)/acos(c/d) )*exp(sqgrt(abs(log(abs(exp(max(a,b,c,

/A**9%a**x1024-( ((a+b**9)/d**2)**7)/(a**4+d**7)
+sqrt(abs(sin(tan(a)/exp(cos(sin(b))))))**128
f=(sinh(a)*cosh(b)/tanh(-c))**1logl0(abs(a)**1024)

)),
*214+abs
a)))) )N

answer e £ g=',e,f,g
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Apollo DN560 63.5 315 644 88.6 61.7 1.62
Sun-3/160M 302 142 271 300 59.7 1.67
MicroVAX II 300 600 600 ‘ 2.99 83.5 1.20
Ustation/E20 206 276 458 143 63.7 1.48
HITAC E-7300 109 302 456 114 54.5 1.83
vsx-800 155 368 229 232 54.7 1.83
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