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Abstract: In this paper, we report our three studies in 2004 related to usability and performance improvement of
PC clusters. Firstly, we describe our development of a Web interface using Perl CGlI scripts, by which users of PC
clusters obtain better code-writing and execution environment for their serial or parallel mutiple precision numerical

computing. Secondly, the performance of BNCpack transplanted to Microsoft Windows operating system and the results
of computation time estimation for product-type Krylov subspace methods are shown. Lastly, we report the studies on

the performance improvement of our PC clusters by introducing Microsoft Windows to them.
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2) MPFR Projecthttp://www.mpfr.org/
3) Try MPFRY,
html

4) B.Gladman, GMP and MPFR for Win3Attp://fp.
gladman.plus.com/computing/gmp4win.htm

5) BNCpack 0 OO0 O, http://na-inet.jp/na/bnc/
bnc.pdf

6) MPIBNCpackd OO0 0O ,http://na-inet.jp/na/bnc/
mpibnc.pdf

http://www. jpsearch.net/try_mpfr.

7) MPICH, http://www-unix.mcs.anl.gov/mpi/mpich/

8) MPICH2,
mpich2/

9) NetPIPEhttp://www.scl.ameslab.gov/netpipe/

10)

http://www-unix.mcs.anl.gov/mpi/

PC Watch, http://pc.watch.impress.co.jp/docs/
2004/1019/intel .htm

Cygwin Homehttp://www.cygwin. com/
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O0000,0VineLinuxdOO0O PCcluste 00O, http:
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0000,0Vine Linux OO0 PC clusterd O O Version
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ear Systems, (Cambrige University Press, 2003).
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16)



17)

oooO,pPCOODOOOOOCGIODOOOOOOOOO
0,2004000000.

struct tms tmp;

18) O0OO0O,WindowsDOOOOOOOOODOOODOODO #ifdef USE_CLOCK
0000,2004000000. if(flag != 0)
19) 00O 0O, WindowsD O 00 PC Clusterd 00000 printf("Time : %d / %d\n", (int)clock(),
0,2004000000. CLOCKS_PER_SEC) ;
20) 0000, Windowsd OO O PCClustel 0000000 #eiz: = (double)(clock()) / CLOCKS_PER_SEC;
00000000 MPIBNCpackd 000 O, HPCS2005 times (&tup) :
00O000OOoOo0, 2005, ) ’
if(flag != 0)
21) DOOO,0PCcluste] 0000000000 DODOO ‘
00000000, Linux Conference 2003. printf("User Time : %d / %d\n", tmp.tms_ut
22) 0000,0PCcluste] D0000000000000  ipe, CLK_TCK);
oooooooo, FIT2003. printf("System Time: %d / %d\n", tmp.tms_st
23) DO0DO0ODODO0,0000000000000000  ime, CLK_TCK);
000ooOoooog, SWoPP2004, 2004. printf("CUser Time : %d / %d\n", tmp.tms_c
24) D000,0000000000000 ODE Solverdd  utime, CLK_TCK);

OO0 PCcluste ODODDODOODO,000000000

printf("CSystem Time: %d / %d\n", tmp.tms_c

stime, CLK_TCK);
printf("Ret(utime+stime) : %g\n", (double
) (tmp.tms_utime + tmp.tms_stime) / CLK_TCK);
printf("Ret(cutime+cstime) : %g\n", (double
) (tmp.tms_cutime + tmp.tms_cstime) / CLK_TCK);

\ol.12(2004), pp.203-218.

ooooo,40000000000000000O0O,
LA 00O, 2000.

25)

0010000000000 WindowsOO UNIX ODOOO
WindowsO O UNIX OOO0OOOOOOOCOOOOOOO ¥

getsec0000D0O00OWIN32000000000000 ret = (double) (tmp.tms_utime + tmp.tms_stime)
WindowsD 0 00 00000000000000 / CLR_TCK;

#endif
#include <stdio.h> return ret;

#endif

#include <time.h> y
#ifdef WIN32

#include <windows.h>
#else

#include <sys/times.h>
#include <sys/time.h>
#endif

00 200000000000000 KrylovOOGQoOQoOOO
gooogo
goboooooooooooon

Ax=Db

O000AeMy(R),beR" 0000
#define DIVTIMES 2 .
BiCG U
/* flag == 0: No print */ X: 000
double get_sec(int flag) ro: 100D (ro=b—Ax)
{ fo: (ro,fo)#000000000000000O0 fg=re0
#ifdef WIN32 KiOoooo (muoooooooo K=1)
static int first = 1; fori=1,2, ...
static LARGE_INTEGER _tstart; Kwii=r,0000 wi, 00000
static LARGE_INTEGER freq; KTwa=fL 0000 w,00000

picr = (Wisg, Wi_g)

if(first) if pi.y=0thenO OO
{ if i =1then
QueryPerformanceFrequency (&freq) ; p1 = Wo
first = 0; p1 = Wo
¥ else
QueryPerformanceCounter (&_tstart); Bt = piot/pi2
i-1 = Pi- i—
return ((double)_tstart.QuadPart)/((double)fr Pi = Wi_t + Bi-1Pi1
eq.QuadPart); Pi = Wi + Bi-aPi1
#else end if
double ret;

z = Ap;



Z = Ap; SO Ks=sOOODOOOOOO

@i = pi_1/(0i, Z) t=As
Xi = Xj—1 + aipj wi = (t,9)/(t, 1)
i =Ti1— aiZ Xi = Xi-1 + @ip + WS
=rhi-az oooo
oooo r =s— wit
end for wiz0000000000
end for
CGS[O
Xo: OO0 GPBICG O
ro: 0000 (ro=b— Axp) Xo: O OO
T (ro,H)#20000000000000000 T =ro0 ro: 0000 (ro=b - Axg)
K:0ODOODODO (Doooooooo K=1) T:(ro,N)#0000000000000000 T =ro0
fori=12,.. u=z=0
pic1 = (F,ri21) fori=1,2..
ﬁg4=0ﬂwnDDD picr = (Forist)
ifi = 1then if pi.y =0thenO OO
Up =Tro if i = 1then
P1=U p=ro
else q=Ap
Bi-1 = pi-1/pi-2 @ = pi-1/(1, Q)
Ui =iy + Bi-a0i-1 t=ri.i—aq
pi = Ui +Bia(Qi-1 + BicaPioa) v = At
end if y=ag-ria
KP=pOOOOPOOOODO 12 = (V.1)
’V\ZAE /.15:(V,V)
@i = pi-1/(T,V) ¢ = uo/us
g = U —au n=0
U0 KU=u+q 00000000 else
Xi = Xig + il Bi-1 = (pi—1/pi—2)(@i-1/<)
ri =ri.;1 —aAu W:V+,Bi,1q
oooo P ="ri1+pia(p-u)
end for q=Ap
a; = pi_1/(r, Q)
BiCGSTAB [ S=t-ri
Xo: 000 t=ri.1—aq
ro: 0000 (ro=b—AX) v = At
T (o, NH#0000000000000000 F=re0 y=s-a(w-aq)
K:0ODOOO (@QOOODOo0o0O0O0K=1) H1= ()
fori=1,2,.. He = (V1)
ﬂ3=(y7t)
picn=(ric1) wa = (V. y)
if oy =0thenO 00O
=(v,v
if i = 1 then Ho=(0V)
_r T = HsH1 — MHafls
else P1="To ¢ = (uapt2 — pspia)/T
n = (usus — Haft2)/T
Bi-1 = (pi—1/pi-2)(@i-1/wi1) end if
pi =i +Bica(ica — wi—1Vica) U =g+ n(s+ Biu)
endit Z={ri1+{z-au
PO KP=p 00000000 X = Xstapaz
Vi = Ap oooo
Qi :Pi—l/(F,Vi) ri =t_ny_(u
5= My — Vi (#0000000000
if 90000000 then
end for

Xi = Xi_1 + &P
ooo
end if
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