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1. 210]0000000000 TCP/IPOOO

2. [2.20] 0 (NFS/NIS Server) 0 0 000000000000000

(a) 000 gee/g++/g77
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(c) LAPACK

3. [2.30] 0000 (NFS/NIS Clients) 0 rsh 000000
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0O 1: CS-PCCLUSTER OO OO

4. [240] 00 /home, /usr 000000 NFS mount 0O

5. [2.50] 00 NIS Server/NIS Client 0000000 NISClient 0O 0O0OOOOOO
6. 260000000000 sh000O0O0OO

7. [270)00000000 NFS/NIS Client 0 00O

8. [280]00000UDOUU0ODOUOODOOOUD

(a) mpich(D0O O mpirun 000 0)
(b) MPIBLACS(MPI O O BLACS)
(¢) ScaLAPACK

0000000ScaLAPACKOOOOOOOOOOOOCOCOOOOOOOOOOOOOOOO
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O1prPCOOODO

g

O : cs-southpole

0 1: cs-room443-b010 b04

0 2: cs-room443-s010 s04

CPU Pentium IIT 1GHz Coppermine Celeron 1GHz
L1 Cache (KB) 16 16/16(L1 D)
L2 Cache (KB) 256 256
RAM(MB) 512 128
IDE HDD(GB) 40 40
100BASE-TX NIC 3COM 3c905 RealTek RTL-8139B

=T
-

|
Mouse Keyboard
CPU switch
4pofrt

CPU sy
8po

itch
rt

:|) cs-room443-b03 5
cs—room443-b04 cs—room443-b02

cs—southpole

cs—room443-b01

cs—room443-s03

cs—room443-s01

CS-FOd&Z&3—SO4 cs—rodaZhS—SOZ

0 2: CPU Switch O OO



cs—pccluster

RLANA~

192.168.1.0/24 e
Default G: 192.168.1.1  switching Hub

export
/home
/usr

cs—séﬂ%ﬁpole
192.168.1. 1

cs—rodazaS—bOS cs—roéﬁi&S—b01

7 192.168.1.23 L 192.168.1. 21
cs—room443-b04 cs—room443-b02
192.168.1. 24 192.168. 1. 22
= || cs—room443-s03 cs—room443-s01
E_= 192.168.1.33 — 192.168. 1. 31
cs—room443-s04 cs—room443-s02
192.168.1. 34 192.168. 1. 32
0 3: Ethernet O IPOOODOO0O
#
127.0.0.1 localhost
#
192.168.1.21 cs-room443-s01
192.168.1.22 cs—room443-s02
192.168.1.23 cs-room443-s03
192.168.1.24 cs-room443-s04
#
192.168.1.31 cs—room443-b01
192.168.1.32 cs—room443-b02
192.168.1.33 cs-room443-b03
192.168.1.34 cs—room443-b04
# XXX.XX.XXX.XX out-cs-southpole
192.168.1.1 cs-southpole
192.168.1.11 cs-room443-01
192.168.1.12 cs—room443-02
192.168.1.13 cs-room443-03
192.168.1.14 cs—-room443-04
192.168.1.15 cs-room443-05

0000000000000 vineOOOODODOOOODOOODO 2,300000000TCP/IP



gboobooboboboobobobobooobgbooobooboboboob rootdgnad
0000000000 (00 “wser01”00000)0D000O0DOO0OOO
00000000000 temetDO0O00ODOOOODODOO

[user01@cs-southpole user01]$ telnet cs-room443-s01
Trying 192.168.1.21...
Connected to cs-room443-s01.

Escape character is ’7]°.

Vine Linux 2.6 (La Fleur de Bouard)

Kernel 2.4.19-0v111 on an i686

login: user01

Password:

Last login: Sat Feb 22 14:33:43 from 192.168.1.1
[user01@cs-room443-s01 user01]$ su

Password:

[root@cs-room443-s01 userO1]# exit

exit

[user01@cs-room443-s01 user01]$ logout

[user01@cs-southpole user01]

0000000000000 Jete/hosts 0 OONIS/NFSOOODOOO cs-southpole 0 0 OO0
gbooboobooobgd

192.168.1.1 cs-southpole

22 0J0000O0O0O0OO0OOOO1
Netlib[5] O O LAPACK(lapack.tgz) 00000000000

[user01@cs-www pooll$ tar zxvf lapack.tgz
LAPACK/
LAPACK/SRC/

LAPACK/Makefile
LAPACK/README
LAPACK/latape
LAPACK/make.inc
LAPACK/BLAS/
LAPACK/BLAS/SRC/

LAPACK/BLAS/TESTING/

LAPACK/INSTALL/
LAPACK/INSTALL/Makefile



LAPACK/INSTALL/make.inc.ALPHA
LAPACK/INSTALL/make.inc.HPPA
LAPACK/INSTALL/make.inc.IRIX64
LAPACK/INSTALL/make.inc.LINUX
LAPACK/INSTALL/make.inc.02K
LAPACK/INSTALL/make.inc.RS6K
LAPACK/INSTALL/make.inc.SGI5
LAPACK/INSTALL/make.inc.SUN4
LAPACK/INSTALL/make.inc.SUN4SOL2
LAPACK/INSTALL/make.inc.pghpf

LAPACK/TESTING/
LAPACK/TESTING/EIG/
LAPACK/TESTING/LIN/
LAPACK/TESTING/MATGEN/
LAPACK/TIMING/
LAPACK/TIMING/EIG/

[user01@cs-www pooll$ cd LAPACK
[user01@cs-www LAPACK]$ 1s

BLAS INSTALL Makefile README SRC
[user01@cs-www LAPACK]$ 1s INSTALL

TESTING TIMING latape

Makefile lawn81.tex make.inc.RS6K
dlamch.f lsame.f make.inc.SGI5
dlamchtst.f lsametst.f make.inc.SUN4
dsecnd.f make.inc.ALPHA  make.inc.SUN4SQOL2
dsecnd.f.RS6K make.inc.HPPA make.inc.pghpf
dsecndtst.f make.inc.IRIX64 org2.ps
lawn81.pdf make.inc.LINUX psfig.tex
lawn81.ps make.inc.02K second.f

[user01@cs-www LAPACK]$ cp INSTALL/make.inc.LINUX

O0O0BLASOOOOOOO

[user01@cs-www LAPACK]$ cd BLAS/SRC
[user01@cs-www SRC]$ 1s

Makefile chpr.f daxpy.f dsymv.f
caxpy.f chpr2.f dcabsl.f dsyr.f

ccopy.f crotg.f dcopy.f dsyr2.f
cdotc.f cscal.f ddot.f dsyr2k.
cdotu.f csscal.f dgbmv.f  dsyrk.f
cgbmv. f cswap.f dgemm. f dtbmv.f
cgemm. f csymm. f dgemv.f dtbsv.f
cgemv.f csyr2k.f dger.f dtpmv.f

izamax.f
lsame.f
sasum. f
f saxpy.f
scasum.f
scnrm2.f
scopy.f
sdot . f

second.f.RS6K
secondtst.f
slamch.f
slamchtst.f
tstiee.f

./make.inc

sspr.f zaxpy.f
sspr2.f zcopy.f
sswap.f zdotc.f
ssymm. f zdotu.f
ssymv . f zdscal.f
ssyr.f zgbmv. f
ssyr2.f zgemnm. f

ssyr2k.f zgemv.f

make.inc

zhpr.f

zhpr2.f
zrotg.f
zscal.f
zswap. f
zsymm. f
zsyr2k.f
zsyrk.f



cgerc.f csyrk.f dnrm2.f dtpsv.f sgbmv . f ssyrk.f zgerc.f  ztbmv.f
cgeru.f ctbmv. f drot.f dtrmm.f sgemm. f stbmv. f zgeru.f ztbsv.f
chbmv. f ctbsv.f drotg.f dtrmv.f sgemv . f stbsv.f zhbmv.f  ztpmv.f
chemm. f ctpmv.f dsbmv. f dtrsm.f sger.f stpmv. f zhemm.f  ztpsv.f
chemv.f ctpsv.f dscal.f dtrsv.f snrm2.f stpsv.f zhemv.f  ztrmm.f
cher.f ctrmm. f dspmv.f dzasum.f srot.f strmm.f zher.f ztrmv.f
cher2.f ctrmv.f dspr.f dznrm2.f srotg.f strmv.f zher2.f  ztrsm.f
cher2k.f ctrsm.f dspr2.f icamax.f ssbmv.f strsm.f zher2k.f ztrsv.f
cherk.f ctrsv.f dswap.f idamax.f sscal.f strsv.f zherk.f

chpmv. £ dasum.f dsymm. f isamax.f sspmv.f xerbla.f zhpmv.f

[user01@cs-www SRC]$ make

g77 -funroll-all-loops —-fno-f2c -03 -c isamax.f

(@)

g77 -funroll-all-loops -fno-f2c¢ -03 -c cher2k.f

ar cr ../../blas_LINUX.a scasum.o scnrm2.0 icamax.o caxpy.o ccopy.o cdotc.o cdot

u.o csscal.o crotg.o cscal.o cswap.o isamax.o sasum.o0 Saxpy.0 SCOPY.O Snrm2.0 SS
cal.o \

lsame.o xerbla.o cgemv.o cgbmv.o chemv.o chbmv.o chpmv.o ctrmv.o ctbmv.o ctpmv.o
ctrsv.o ctbsv.o ctpsv.o cgerc.o cgeru.o cher.o chpr.o cher2.o chpr2.o cgemm.o c
symm.o csyrk.o csyr2k.o ctrmm.o ctrsm.o chemm.o cherk.o cher2k.o

ranlib ../../blas_LINUX.a

g77 -funroll-all-loops -fno-f2c -03 -c dcabsl.f

ap

g77 -funroll-all-loops —-fno-f2c -03 -c zher2k.f

ar cr ../../blas_LINUX.a dcabsl.o dzasum.o dznrm2.o izamax.o zaxpy.o zcopy.o zdo
tc.o zdotu.o zdscal.o zrotg.o zscal.o zswap.o idamax.o dasum.o daxpy.o dcopy.o d

nrm2.0 dscal.o \

lsame.o xerbla.o zgemv.o zgbmv.o zhemv.o zhbmv.o zhpmv.o ztrmv.o ztbmv.o ztpmv.o
ztrsv.o ztbsv.o ztpsv.o zgerc.o zgeru.o zher.o zhpr.o zher2.o zhpr2.o zgemm.o z
symm.o zsyrk.o zsyr2k.o ztrmm.o ztrsm.o zhemm.o zherk.o zher2k.o

ranlib ../../blas_LINUX.a

[user01@cs-www SRC]$ cd ../../

OO0 LAPACKOOOOOO

[user01@cs-www LAPACK]$ make
( cd INSTALL; make; ./testlsame; ./testslamch; \
./testdlamch; ./testsecond; ./testdsecnd; \
cp lsame.f ../BLAS/SRC/; cp lsame.f ../SRC; \
cp slamch.f ../SRC/; cp dlamch.f ../SRC/; \
cp second.f ../SRC/; cp dsecnd.f ../SRC/ )
make[1]: O0O0O0 OOOOOO ¢/home/user01/pool/LAPACK/INSTALL’
g77 -funroll-all-loops -fno-f2c -03 -c lsame.f
(0



g77 -o testieee tstiee.o

make[1]: OO0 OO0OOOOO ¢/home/user01l/pool/LAPACK/INSTALL’
ASCII character set
Tests completed

Epsilon =  5.96046448E-08
Safe minimum = 1.17549435E-38
Base = 2.

Precision = 1.1920929E-07
Number of digits in mantissa =  24.

Rounding mode = 1.

Minimum exponent = -125.

Underflow threshold 1.17549435E-38
Largest exponent = 128.

Overflow threshold 3.40282347E+38
8.50705917E+37

Reciprocal of safe minimum

Epsilon = 1.11022302E-16

Safe minimum = 2.22507386E-308
Base = 2.

Precision =  2.22044605E-16

Number of digits in mantissa =  53.

Rounding mode = 1.

Minimum exponent = -1021.

Underflow threshold = 2.22507386E-308
Largest exponent = 1024.

1.79769313E+308
Reciprocal of safe minimum 4.49423284E+307

Time for 1,000,000 SAXPY ops = 0.00 seconds

**%*x Error: Time for operations was zero

Including SECOND, time 0.100E-01 seconds
Average time for SECOND 0.200E-02 milliseconds
Time for 1,000,000 DAXPY ops 0.100E-01 seconds
DAXPY performance rate = 100. mflops
Including DSECND, time 0.100E-01 seconds
Average time for DSECND

Overflow threshold

0.00 milliseconds
0.00 ops

Equivalent floating point ops
( cd SRC; make )
make[1]: OOODO OOOOOQO ¢/home/user01/pool/LAPACK/SRC’
g77 -funroll-all-loops —-fno-f2c -03 -c sgbbrd.f

@

[user01@cs-www LAPACK]$

blas_LINUX.a, lapack_LINUX.a, tmglib LINUX.aOOOOOODOOOOODOO

[user01@cs-www LAPACK]$ 1s



BLAS Makefile SRC TIMING lapack_LINUX.a make.inc
INSTALL README TESTING blas_LINUX.a latape tmglib_LINUX.a

23 rshOOOO
/ete/inetd.conf 0000 0rshO000O00O00OOO

shell stream tcp nowait root /usr/sbin/tcpd in.rshd
inetd 0 0 OO

[root@cs-room443-03 /etcl# /sbin/service inet restart

Stopping INET services: [ 0K ]
Starting INET services: [ 0K ]
[root@cs-room443-03 /etcl#
2.4 NFSOOO
00 /etc/exports 100D 0OOOO0OOO
/home  192.168.1.*(rw)
/usr 192.168.1.%(rw)
000000 /usr/sbin/exportfs 00 0 00
[root@cs-southpole user01]# /usr/sbin/exportfs
/home 192.168.1.%
/usr 192.168.1.%
OO0 nfsO000C0onOOOCODO
[root@cs-room443-01 user01]# /sbin/chkconfig --list
nfs O:off 1:0ff 2:0ff 3:off  4:off 5:0ff 6:0ff
nfslock O:off 1:0ff 2:0ff 3:0ff  4:off 5:0ff 6:0ff
[root@cs-room443-01 user01]# /sbin/chkconfig nfslock on
[root@cs-room443-01 userO01]# /sbin/chkconfig nfs on
[root@cs-room443-01 user01]$ /sbin/chkconfig --list
nfs O:off 1:0ff 2:0ff 3:on 4:on 5:on 6:0ff
nfslock O0:off 1:0ff 2:0ff 3:on 4:on 5:on 6:0ff
00 /ete/fstab0 00000000
cs-southpole: /home /home nfs defaults 00
cs-southpole:/usr /usr nfs defaults 00

goooooooooo0ooooooOooooooooobOoOoJrFOoODOOOODOODOOOO
ooooon



[user01@cs-room443-s01 user01]$ cat /etc/fstab
# append for cs-pccluster
cs-southpole: /home /home nfs rw,hard,intr 00

cs-southpole: /usr /usr nfs rw,hard,intr 00

25 NISOOO

portmap, ypserv, ypbind, yppasswdd daemon D 0O 0000

[user01@cs-southpole userO1]# /sbin/chkconfig --list

ypbind O:off 1:0ff 2:0ff 3:0ff 4:off 5:0ff 6:0ff
yppasswdd O:off 1:0ff 2:0ff 3:0ff  4:off 5:0ff 6:0ff
ypserv O:off 1:0ff 2:0ff 3:o0ff  4:0ff 5:0ff 6:0ff

[root@cs-southpole user01]# /sbin/chkconfig ypserv on
[root@cs-southpole user01]# /sbin/chkconfig ypbind on
[root@cs-southpole user01]# /sbin/chkconfig yppasswdd on
[root@cs-southpole user01]# /sbin/chkconfig portmap on
[root@cs-southpole user01]# /sbin/chkconfig --list

portmap O:off 1:0ff 2:0ff 3:on 4:on 5:on 6:0ff
ypbind 0:off l:0ff 2:0ff 3:on 4:on 5:on 6:0ff
yppasswdd O:off 1:0ff 2:0ff 3:on 4:on 5:on 6:0ff
ypserv O:off 1:0ff 2:0ff 3:on 4:on 5:on 6:0ff

/var/yp/securenets 0 O 0 O O O O Private Address(192.168.1.0/24) O subnet 00 00000
OONISClient00O0QOQOOOQ

# Always allow access for localhost
2565.0.0.0 127.0.0.0

# This line gives access to everybody. PLEASE ADJUST!
#0.0.0.0 0.0.0.0
255.255.255.0 192.168.1.0

Jetc/yp.conf00 0000000
domain cs-pccluster server cs-southpole

/ete/sysconfig/network 0 0 000000 ONISOOOOO “cs-pecluster”0 00 0O
NISDOMAIN="cs-pccluster"

NISOOOOooooooooooood

[root@cs-southpole ypl# domainname

(none)

[root@cs-southpole ypl# domainname cs-pccluster
[root@cs-southpole ypl# domainname

cs-pccluster

10



000000000000 /var/ypO0OO0OO0O makeO 00O

[root@cs-southpole ypl# make

gmake[1]: OOO0O OODOOOO ¢/var/yp/cs-pccluster’
Updating passwd.byname. ..

Updating passwd.byuid...

Updating group.byname...

Updating group.bygid...

Updating hosts.byname. ..

Updating hosts.byaddr...

Updating rpc.byname...

Updating rpc.bynumber...

Updating services.byname...

Updating services.byservicename...

Updating netid.byname...

Updating protocols.bynumber...

Updating protocols.byname...

Updating mail.aliases...

gmake[1]: OO0 OOODOOO ¢/var/yp/cs-pccluster’
[root@cs-southpole ypl#

000 O ypserv(NIS Server) O ypbind(NIS Client) O O O O O cs-southpole O NIS Server O O
OOONISClient OO O O0O

[root@cs-southpole ypl# /sbin/service ypserv restart

Stopping YP server services: [ 0K 1]
Starting YP server services: [ 0K 1]
[root@cs-southpole ypl# /sbin/service ypbind restart

Shutting down NIS services: (ool
Binding to the NIS domain... [ 0K 1]

Listening for an NIS domain server: cs-southpole
ypcat 000 O0O0ONISOOOOOOOOOOO

[root@cs-southpole ypl# ypcat passwd
user01:$18h797QvRE$glek2ChLDqWXmr6G8v/A31:500:500: Tomonori Kouya:/home/user01:/bin/bash
[user01@cs-southpole user01]$ ypcat hosts

133.88.121.78  out-cs-southpole

127.0.0.1 localhost
192.168.1.1 cs-southpole
192.168.1.15 cs—-room443-05
192.168.1.14 cs-room443-04
192.168.1.13 cs—room443-03
192.168.1.12 cs—room443-02
192.168.1.11 cs-room443-01
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000000 reboot 0O OO00OODOOOOODOODOOODODODOO

[userO1@cs-southpole user01]$ domainname

cs-pccluster

[user01@cs-southpole user01]$ ypcat passwd
user01:$1$h797QvRf$glek2ChLDqWXmr6G8v/A31:500:500: Tomonori Kouya:/home/user01:/bin/bash
[userO1@cs-southpole user01]$ ypcat hosts

133.88.121.78  out-cs-southpole

127.0.0.1 localhost
192.168.1.1 cs-southpole
192.168.1.15 cs-room443-05
192.168.1.14 cs—room443-04
192.168.1.13 cs-room443-03
192.168.1.12 cs—room443-02
192.168.1.11 cs-room443-01

000000000 portmapper 0 ypbind O yppasswdd 00 000000000000 00OO

26 rshOOOO
00000000 /ete/hosts.equivO 0000

cs-southpole user01
cs-room443-01 user0O1
cs-room443-02 user0O1
cs-room443-03 user01
cs-room443-04  userO1l

cs-room443-05 user0O1

0000 /home/user01/.rhosts 00 0000000000000 /homed NFSOOOOOOOO
000000oooooo betteeOOO0OO0O00O0DODOOOODOOOOOOOOOOOOODOODO
gboobooboooobooooboobooog

27 0ODO0O0OOO0ODO

gbooooooboooooboooobooboooooboboooooboooooooo
1. 00000 telnet 00000000000 onODODO

(a) portmap
(b) nfs
(c) nfslock(000D00)
(d)
)

=]

d) ypbind
(e) yppasswd(D OO ODO)

12



[NV}

w

S

Ut

. Jete/inetd.conf 0000 0rsh DO OOO0O

. Jete/yp.conf 0 O O
domain cs-pccluster server cs-southpole
. /etc/sysconfig/network 0000000

NISDOMAIN=cs-pccluster

. Jete/fstab 0000000
cs-southpole: /home /home nfs defaults 00
cs-southpole: /usr /usr nfs defaults 00

.reboot 0O 0O0OO0OO

.000oboobooocobooboooooon

[user01@cs-room443-02 user01]$ domainname
cs-pccluster

[user01@cs-room443-02 user01]$ ypcat hosts
133.88.121.78  out-cs-southpole

127.0.0.1 localhost
192.168.1.1 cs-southpole
192.168.1.15 cs-room443-05
192.168.1.14 cs-room443-04
192.168.1.13 cs-room443-03
192.168.1.12 cs—room443-02

192.168.1.11 cs-room443-01

[user01@cs-room443-02 user01]$ ypcat passwd
user01:$1$h797QvRE$glek2ChLDqWXmr6G8v/A31:500:500: Tomonori Kouya:/home/user01:/bin/bash
[user01@cs-room443-02 user01]$ rsh cs-southpole 1s

Xrootenv.0

pool

rhosts

rpm

[user01@cs-room443-02 user01]$ rsh cs-southpole cat /etc/sysconfig/network
NETWORKING=yes

HOSTNAME=cs-southpole

GATEWAY=133.88.120.11

NISDOMAIN=cs-pccluster

[user01@cs-room443-02 user01]$

13



2.8 MPICH, ScaLAPACKUOOUODOOOO

OO0O0OMPICH[4] 000000000 /usr/local 0000000000

[user01@cs-southpole pooll]$ tar zxvf mpich-1.2.5-la.tar.gz

mpich-1.
mpich-1.
mpich-1.
mpich-1.
mpich-1.
mpich-1.
mpich-1.

(@

2

2
2
2
2
2
2

.5/

.5/bin/
.5/bin/tarch
.5/bin/tdevice
.5/www/
.5/www/wwwl/

.5/www/wwwl/mpirun.html

mpich-1.2.5/www.index

[user01@cs-southpole pool]$ cd mpich-1.2.5

[user01@cs-southpole

[user01@cs-southpole pooll]$ make

[user01@cs-southpole pooll$ su

[user01@cs-southpole pool]$ make install

$

pooll$ ./configure --prefix=/usr/local

00000 shOOODOOO0DOODOOOchp4000000000O0O00DOOODOODOO
O00Ocs-pecluster 000000000000 /usr/local/share/machines. LINUX OO OO OO
SMPOOODOUOODODOOOOD CPUDOUODOODOOOODOD 1ICPUODODODOOOO

ogoog

Change this file to contain the machines that you want to use

to run MPI jobs on.

hostname

hostname:n

The format is one host name per line, with either

where n is the number of processors in an SMP. The hostname should

#
#
#
# or
#
#
#

be the same as the result from the command

cs—-southpole

cs-room443-b01
cs-room443-b02
cs-room443-b03
cs-room443-b04

cs—-room443-s01

cs-room443-s02
cs-room443-s03
cs-room443-s04
cs-room443-01
cs-room443-02
cs-room443-03

14

"hostname"



cs-room443-04
cs-room443-05

gbooooboobooobOoboooobobooobooboooooboboboboobooonog

[user01@cs-southpole mpich-1.2.5]$ cd examples

[userO1@cs-southpole examples]$ 1ls

Makefile Makefile.in README basic/ 1io0@ nt/ perftest/ test/
[user01@cs-southpole examples]$ cd basic

[user01@cs-southpole basicl$ 1s

Makefile README cpilog.c hello++.cc* pcp.c prm.c systest.c
Makefile.in cpi.c  fpi.f iotest.c pi3f90.f90 srtest.c unsafe.c
[user01@cs-southpole basic]$ make

/home/user01/pool/mpich-1.2.5/bin/mpicc  -c cpi.c

a

[user01@cs-southpole basicl$

[user01@cs-southpole examples]$
0000oo0o00ooO0o0oUooOooooooUoo

[user01@cs-southpole basic]$ mpirun -np 1 ./cpi

Process 0 of 1 on cs-southpole

pi is approximately 3.1415926544231341, Error is 0.0000000008333410
wall clock time = 0.000976

[user01@cs-southpole basic]$ mpirun -np 2 ./cpi

Process 0 of 2 on cs-southpole

pi is approximately 3.1415926544231318, Error is 0.0000000008333387
wall clock time = 0.003419

Process 1 of 2 on cs-room443-b01

[user01@cs-southpole basic]$ mpirun -np 4 ./cpi

Process 0 of 4 on cs-southpole

pi is approximately 3.1415926544231239, Error is 0.0000000008333307
wall clock time = 0.075359

Process 1 of 4 on cs-room443-b01

Process 2 of 4 on cs-room443-b02

Process 3 of 4 on cs-room443-b03

[user01@cs-southpole basic]$ mpirun -np 8 ./cpi

Process 0 of 8 on cs-southpole

pi is approximately 3.1415926544231247, Error is 0.0000000008333316
wall clock time = 0.316260

Process 4 of 8 on cs-room443-b04

Process 2 of 8 on cs-room443-b02

Process 6 of 8 on cs-room443-s02

Process 1 of 8 on cs-room443-b01

Process 3 of 8 on cs-room443-b03
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Process 5 of 8 on cs-room443-s01

Process 7 of 8 on cs-room443-s03

[user01@cs-southpole basic]$ mpirun -np 9 ./cpi

Process 0 of 9 on cs-southpole

pi is approximately 3.1415926544231256, Error is 0.0000000008333325
wall clock time = 0.237792

Process 4 of 9 on cs-room443-b04

Process 2 of 9 on cs-room443-b02
Process 1 of 9 on cs-room443-b01
Process 5 of 9 on cs-room443-s01
Process 3 of 9 on cs-room443-b03
Process 6 of 9 on cs-room443-s02
Process 8 of 9 on cs-room443-s04

Process 7 of 9 on cs-room443-s03

[user01@cs-southpole basicl$
000000000000 OOEthernet 000000000 cs-southople 000 O0O0O0DOO0O

[user01@cs-southpole basic]$ mpirun -np 6 ./cpi

Process 0 of 6 on out-cs-southpole

pi is approximately 3.1415926544231239, Error is 0.0000000008333307
wall clock time = 0.001517

Process 1 of 6 on out-cs-southpole

Process 3 of 6 on cs-room443-02

Process 5 of 6 on cs-room443-04

Process 2 of 6 on cs-room443-01

Process 4 of 6 on cs-room443-03

[user01@cs-southpole basicl$
000000010000 2process01000000100000000OO

[user01@cs-room443-05 basic]$ mpirun -np 6 ./cpi

Process 0 of 6 on cs-room443-05

pi is approximately 3.1415926544231239, Error is 0.0000000008333307
wall clock time = 0.001874

Process 1 of 6 on out-cs—southpole

Process 2 of 6 on cs-room443-01

Process 3 of 6 on cs-room443-02

Process 5 of 6 on cs-room443-04

Process 4 of 6 on cs-room443-03

[user01@cs-room443-05 basicl$

O00000000000000000O0NISO0000000000000 nestsO0O000ODO
00000000000000D000ces-southople O /etc/hosts O O out-cs-southpole O 0 0 O O
(00 LANODOOOD)0DoOoooao
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[user01@cs-southpole mpipcl$ mpirun -np 14 ./a.out

Process 0 of 14 on cs-southpole

pi is approximately 3.1415926544231270, Error is 0.0000000008333338
wall clock time = 0.274901

Process 4 of 14 on cs-room443-b04

Process 1 of 14 on cs-room443-b01
Process 5 of 14 on cs-room443-s01
Process 3 of 14 on cs-room443-b03
Process 2 of 14 on cs-room443-b02
Process 6 of 14 on cs-room443-s02
Process 8 of 14 on cs-room443-s04
Process 7 of 14 on cs-room443-s03
Process 9 of 14 on cs-room443-01

Process 10 of 14 on cs-room443-02
Process 11 of 14 on cs-room443-03
Process 13 of 14 on cs-room443-05

Process 12 of 14 on cs-room443-04

[user01@cs-southpole mpipcl$

O00D0Ocs-southpoleO O 1000000000000 OCOOOO
000O0MPIBLACS O ScaLAPACKOOODOOOUODOOOOODO BLASO LAPACKOO
gbooooobooooooboo

1. mpiblacs.tgz 000 O0OBLACS/0 0000000000

2. 0000000000000000

3. BLACS/BMAKES/Bmake.MPI-LINUX O BLACS/Bmake.inc 0000000
4. make O O

5. make 0 0 BLACS/LIB/0000000

[user01@cs-southpole BLACS]$ 1ls LIB

LIB.log blacsF77init_MPI-LINUX-0.a
blacsCinit_MPI-LINUX-0.a blacs_MPI-LINUX-0.a
[user01@cs-southpole BLACS]$

oooooogd oK.
6. BLACS/LIB/0 000000 /usr/local/lib0000O
7. scalapack.tgz 0 0 0 OO SCALAPACK,/O 0000000000

8. SCALAPACK/INSTALL/SLmake.LINUX 0 000 00O 0O 0O SCALAPACK/SLmake.inc O
gdd

9. make OO
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10. libscalapack.a 0O OO0 O0O0O0O O.K.

0000000000 SLmakeincOOOOOOO

[user01@cs-southpole SCALAPACK]$ cat SLmake.inc
B s s s

Program: ScaLAPACK
Module: SLmake.inc
Purpose: Top-level Definitions

Creation date: February 15, 2000

Modified:

Send bug reports, comments or suggestions to scalapack@cs.utk.edu

H OH OH OH OH OH OH OH OH OH OH H H

B s s s s s s s g g
#

SHELL = /bin/sh

#

# The complete path to the top level of ScalAPACK directory, usually

# $(HOME) /SCALAPACK

#
#home = $(HOME) /SCALAPACK
home = $(HOME) /pool/SCALAPACK
#

# The platform identifier to suffix to the end of library names
#

PLAT = LINUX

#

# BLACS setup. All version need the debug level (0 or 1),

# and the directory where the BLACS libraries are

#

BLACSDBGLVL =0

#BLACSdir = $(HOME) /BLACS/LIB
BLACSdir = /usr/local/lib

#

# MPI setup; tailor to your system if using MPIBLACS
# Will need to comment out these 6 lines if using PVM
#

USEMPI = -DUsingMpiBlacs
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#SMPLIB = /usr/lib/mpi/build/LINUX/ch_p4/1ib/libmpich.a

SMPLIB = /usr/local/lib/libmpich.a

BLACSFINIT = $(BLACSdir) /blacsF77init_MPI-$(PLAT)-$(BLACSDBGLVL) .a
BLACSCINIT = $(BLACSdir)/blacsCinit_MPI-$(PLAT)-$(BLACSDBGLVL).a
BLACSLIB = $(BLACSdir) /blacs_MPI-$(PLAT)-$(BLACSDBGLVL).a
TESTINGdir = $(home) /TESTING

#

# PVMBLACS setup, uncomment next 6 lines if using PVM
#

#USEMPI =

#SMPLIB = $(PVM_ROOT) /1ib/$ (PLAT)/libpvm3.a

#BLACSFINIT =

#BLACSCINIT =

#BLACSLIB = $(BLACSdir)/blacs_PVM-$(PLAT)-$ (BLACSDBGLVL) .a
#TESTINGdir = $(HOME) /pvm3/bin/$ (PLAT)

CBLACSLIB = $(BLACSCINIT) $(BLACSLIB) $(BLACSCINIT)
FBLACSLIB = $(BLACSFINIT) $(BLACSLIB) $(BLACSFINIT)

#

# The directories to find the various pieces of Scalapack
#

PBLASdir = $(home) /PBLAS
SRCdir = $(home) /SRC
TESTdir = $(home) /TESTING
PBLASTSTdir = $(TESTINGdir)
TOOLSdir = $(home) /TOOLS
REDISTdir = $(home) /REDIST
REDISTTSTdir = $(TESTINGdir)

#

# The fortran and C compilers, loaders, and their flags
#

F77 = mpif77

CC = mpicc

NOOPT =

F7TFLAGS = -funroll-all-loops -03 $(NOOPT)
DRVOPTS = $(F7TTFLAGS)

CCFLAGS = -04

SRCFLAG =

F77LOADER = $(F77)

CCLOADER = $(CC)

F77LOADFLAGS =
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CCLOADFLAGS =

#

# C preprocessor defs for compilation

# (-DNoChange, -DAdd_, -DUpCase, or -Df77IsF2C)

#

CDEFS = -Df77IsF2C -DNO_IEEE $(USEMPI)

#

# The archiver and the flag(s) to use when building archive (library)

# Also the ranlib routine. If your system has no ranlib, set RANLIB = echo
#

ARCH = ar

ARCHFLAGS = cr

RANLIB = ranlib

#

# The name of the libraries to be created/linked to
#

SCALAPACKLIB = $(home)/libscalapack.a

#BLASLIB = /usr/lib/libblas.a

BLASLIB = /usr/local/lib/blas_LINUX.a

#

PBLIBS = $(SCALAPACKLIB) $(FBLACSLIB) $(BLASLIB) $(SMPLIB)

PRLIBS = $(SCALAPACKLIB) $(CBLACSLIB) $(SMPLIB)

RLIBS = $(SCALAPACKLIB) $(FBLACSLIB) $(CBLACSLIB) $(BLASLIB) $(SMPLIB)
LIBS = $(PBLIBS)

3 ScaLAPACKOOOOODOOOODO

O0000O0OScaLAPACKOODODOOOODOOOOODOODODOODODOOOODO

[user01@cs-room443-05 TESTING]$ mpirun -np 6 xclu
ScaLAPACK Ax=b by LU factorization.
’MPI Machine’

Tests of the parallel complex single precision LU factorization and solve.
The following scaled residual checks will be computed:

Solve residual = |lAx = bl / (IIxl] * [|Al] * eps * N)
Factorization residual = ||A - LU|| / (I|Al] * eps * N)

The matrix A is randomly generated for each test.

An explanation of the input/output parameters follows:

TIME : Indicates whether WALL or CPU time was used.
M : The number of rows in the matrix A.
N : The number of columns in the matrix A.
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NB : The size of the square blocks the matrix A is split into.

NRHS : The total number of RHS to solve for.

NBRHS : The number of RHS to be put on a column of processes before going
on to the next column of processes.

p : The number of process rows.

Q : The number of process columns.

THRESH If a residual value is less than THRESH, CHECK is flagged as PASSED

LU time : Time in seconds to factor the matrix

Sol Time: Time in seconds to solve the system.
MFLOPS : Rate of execution for factor and solve.
The following parameter values will be used:

M : 4 10 17 13

N 4 12 13 13
NB 2 3 4
NRHS 1 3 9
NBRHS 1 3 5
P 1 2 1 4
Q 1 2 4

0.596046E-07

Routines pass computational tests if scaled residual is less than

Relative machine precision (eps) is taken to be
1.0000

TIME M N NB NRHS NBRHS P Q LU Time Sol Time MFLOPS CHECK
WALL 4 4 2 1 1 1 1 0.00 0.00 1.17 PASSED
(@)
WALL 13 13 4 9 5 4 1 0.01 0.00 1.81 PASSED
Finished 240 tests, with the following results:
240 tests completed and passed residual checks.
O tests completed and failed residual checks.
0 tests skipped because of illegal input values.

END OF TESTS.

4 00 BenchOQooogg
Serial 1 CPU(Pentium IIT Coppermine 1GHz) 0 OO

[user01@cs-room443-01 himenoBMTxp_s]$ g77 himenoBMTxp_s.f
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[user01@cs-room443-01 himenoBMTxp_s]$ ./a.out
mimax= 129 mjmax= 65 mkmax= 65
imax= 128 jmax= 64 kmax= 64
Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 63.3372955 time(s): 0.779999971 0.00328862783
Now, start the actual measurement process.
The loop will be excuted in 230 times.
This will take about one minute.
Wait for a while.
Loop executed for 230 times
Gosa : 0.0015757794
MFLOPS: 63.1156464 time(s): 60.0100021
Score based on Pentium III 600MHz : 0.76189822

Serial 1 CPU(Pentium 4 1.7GHz CacheSize 256KB) O O O

[user01@cs-www himenoBMTxp_s]$ ./a.out
mimax= 129 mjmax= 65 mkmax= 65
imax= 128 jmax= 64 kmax= 64
Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 107.39801 time(s): 0.460000038 0.00328862783
Now, start the actual measurement process.
The loop will be excuted in 391 times.
This will take about one minute.
Wait for a while.
Loop executed for 391 times
Gosa : 0.00116495986
MFLOPS: 106.727486 time(s): 60.329998
Score based on Pentium III 600MHz : 1.2883569
PAUSE statement executed

To resume execution, type go. Other input will terminate the job.
Serial 1 CPU(Pentium 4 2.0GHz, CacheSize 512KB) 0 0 O

[user01@cs-minerva-new himenoBMTxp_s]$ ./a.out

mimax= 129 mjmax= 65 mkmax= 65

imax= 128 jmax= 64 kmax= 64

Start rehearsal measurement process.

Measure the performance in 3 times.

MFLOPS: 131.059021 time(s): 0.376952976 0.00328862783
Now, start the actual measurement process.

The loop will be excuted in 477 times.

This will take about one minute.
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Wait for a while.

Loop executed for 477 times

Gosa : 0.00100518297

MFLOPS: 130.616302 time(s): 60.1386719

Score based on Pentium III 600MHz : 1.57672989

MPICHOODOOO

[user01@cs-room443-01 £77_xp_mpil$ mpirun -np 1 ./a.out
Sequential version array size

mimax= 129 mjmax= 65 mkmax= 65

Parallel version array size

mimax= 129 mjmax= 65 mkmax= 65

imax= 128 jmax= 64 kmax= 64

I-decomp= 1 J-decomp= 1 K-decomp= 1

Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 63.0183226 time(s): 0.783948 0.00328862783
Now, start the actual measurement process.
The loop will be excuted in 229 times.
This will take about one minute.
Wait for a while.
Loop executed for 229 times
Gosa : 0.00157886976
MFLOPS: 63.0317608 time(s): 59.828606
Score based on Pentium III 600MHz : 0.760885596

[user01@cs-room443-01 f77_xp_mpil$ mpirun -np 2 ./a.out
Sequential version array size

mimax= 129 mjmax= 65 mkmax= 65

Parallel version array size

mimax= 67 mjmax= 65 mkmax= 65

imax= 65 jmax= 64 kmax= 64

I-decomp= 2 J-decomp= 1 K-decomp= 1

Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 115.033222 time(s): 0.429468 0.00330138975
Now, start the actual measurement process.
The loop will be excuted in 419 times.
This will take about one minute.
Wait for a while.

Loop executed for 419 times
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Gosa : 0.00110981509
MFLOPS: 115.085942 time(s): 59.954887
Score based on Pentium III 600MHz : 1.38925576

[user01@cs-room443-01 £77_xp_mpil$ mpirun -np 4 ./a.out
Sequential version array size

mimax= 129 mjmax= 65 mkmax= 65

Parallel version array size

mimax= 67 mjmax= 35 mkmax= 65

imax= 65 jmax= 33 kmax= 64

I-decomp= 2 J-decomp= 2 K-decomp= 1

Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 227.728016 time(s): 0.216939 0.00329221319
Now, start the actual measurement process.
The loop will be excuted in 829 times.
This will take about one minute.
Wait for a while.
Loop executed for 829 times
Gosa : 0.000569808995
MFLOPS: 228.889065 time(s): 59.643391
Score based on Pentium III 600MHz : 2.763026

[user01@cs-room443-01 f77_xp_mpil$ mpirun -np 6 ./a.out
Sequential version array size

mimax= 129 mjmax= 65 mkmax= 65

Parallel version array size

mimax= 46 mjmax= 35 mkmax= 65

imax= 44 jmax= 33 kmax= 64

I-decomp= 3 J-decomp= 2 K-decomp= 1

Start rehearsal measurement process.
Measure the performance in 3 times.
MFLOPS: 340.602898 time(s): 0.145046 0.00329310773
Now, start the actual measurement process.
The loop will be excuted in 1240 times.
This will take about one minute.
Wait for a while.
Loop executed for 1240 times
Gosa : 0.000301655731
MFLOPS: 369.818199 time(s): 55.216166
Score based on Pentium IIT 600MHz : 4.46424675
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