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Fig. 1. The Beowulf type PC Cluster a Molecular Physics Lab., Sophia University.
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Fast Ethernet Network Interface Card (NIC)

NFS
ServerWorks GC-SL Linux

DELL PowerEdge 600SE =~ Table

File server
CPU Intel Pertiumé4 processor 2.80GHz Table Machine spec for File server.
FSB 533MHz
2ndcash  512KB L2 cash
Chipset ServerWorks GC-SL 2.2
Memory DDR266 ECC 256MBx2
HDD 40GB 7200rpm
Drive CD-ROM / 2mode Hoppy MPI
Video onboard ATl RAGE XLTM 8MB
Netwak  Onboard Intd PRO/2000MT
Intel PRO/100S Server rsh
2
2
INFS Fest Ethernet  NIC  MPI Gigabit
Ethernet NIC 1 Compute node
Linux CPU Intel Pertium4 processor 2.40GHz
FSB 533MHz
2ndcash  512KB L2 cash
M/B ASUSPAGE-VM
Teble Chipset  Intel845GE
Memory  Transcend DDR266 512MBx2
HDD Seagate 7200rpm 40GB
CPU Drive MITSUMI 2mode Floppy
Linux Video  Onboard Intel 82845GE GMCH
Cese OWLTECH OWL-103-Silent
Network  Onboard Intel 10/100BASE-TX
Linux Intel PRO/1000 M T Desktop

Table Machine spec for Compute node.



2.2.1 CPU

CPU Intd AMD x86 Dua CPU
SMP CPU
CPU

2.2.2

Linux

2.2.3

Linux  32bitCPU 1 3GB
1 3GB

2.2.4

2.2.5

X window system

2.2.6

X Window system

2.3 KWM

corega 8 KVM Keyboard, Video, Mouse CG-CKVM8P

2.4

MPI



FHSW-1616NR  FXG-08TL 16port Fast Ethernet

Gigabit Ethernet
2.5
Beowulf
Tahle
1
Beowulf PC
3.1
oS
Linux

Red Hat Linux®
3.2

MPI 1994
Forum®

MP

MPI

PC
8 100
2003 12
Description Quantity Subtotal
Fle server (Ddl) 1 90,090
Compute node (self-made) 8 90,177+8
16port Fast Ethernet SW 1 21,546
8port Gigabit Ethernet SW 1 56,511
KVM Switch 1 45171
LAN cable 18 336*18
Totd (¥) 941,038
Table PriceLigt.
3.
Beowulf PC
UNIX oS Linux
MA  PVM
C Fortran

PVM
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Fig. 2. Hardware Setting.
4.2

INFS Fast Ethernet fastlocal MPI Gigabit

Ethernet gigaoca 2
Table Table

P FODN IP FQDN
192.168.100.100 nodeO.fastloca 192.168.200.100 master.gigaloca
192.168.100.101 nodel.fastloca 192.168.200.101 davel.gigaoca
192.168.100.102 node2.fastlocal 192 168.200.102 dave2 gigaocal
192.168.100.103 node3.fastlocal 192 168.200.103 dave3.gigdocal
192.168.100.104 noded.fastloca 192 168.200.104 Javed qicdocal
192.168.100.105 nodes.fastlocal LIS aerdg
192.168.100.106 node6.fastiocal 192.168.200.105 daveb.gigaocd
192.168.100.107 node? fastlocal 192.168.200.106 dave.gigaoca
192.168.100.254 sarver.fastloca 192.168.200.107 daver.gigaloca
Table Network table for Fast Ethernet. Table. Network table for Gigabit Ethernet.



4.3

4.3.1 Red Hat Linux9

Red Hat Linux9
NO-mouse
IP
fastloca  192.168.100.254/24
NFS no firewall
Custom Teble
Applicaions Internet (openssh)
rsh
Publishing (groff)
System Base logrotate
man
Daemons  nfs-utils
ntp
openssh-server
portmap
tcp_wrappers
Libraries  (libcap)
(libstdc++)
Development Language  (perl)
Libraries  (perl-Filter)
Table Packages for File server
4.3.2
/sbin/chkconfig kudzu, netfs, rawdevices, sadauthd, keytable,
sydogd reboot

4.3.3 TCP Wrapper
TCP Wrapper [etc/hosts.alow
/etc/hogsdlow  ALL:127.0.0.1 sshdALL  portmap:192.168.100.

/etc/hosts.allow /etc/hosts.deny
letc/hogts.deny  ALL:ALL



4.3.4

Table /etc/hosts fastlocal
IP  Fully Qualified Domain Name(FQDN)
4.3.5 SSH
Tenet
SSH
sshd
/etc/ssh/sshd_config root SSH
PermitRootLogin  no telnet ID
PasswordAuthentication  yes
sshd
4.3.6 NFS
MPICH
NFS /home NFS
NFS RPC portmapper
portmap
nfs, nfdock
letclexports  fastloca /home  rw, sync, no_root_squash
No root sguash root
NFS root
# lusr/shin/exportfs -a  /etc/exports
nfs
4.3.7 NITP
MPICH make
NTP
ntpd
[etc/ntp.conf NTP local clock 127.127.10
NTP
NTP
ntpd
4.4
4.4.1
NFS



fimages 3 Red Hat Linux 9 CD-ROM Red Hat

letc/lexport  fimages fastlocal  ro, sync, no_root_squash limages
nfs  reload /images
Red Hat Linux9 1
/mnt/cdrom/images

# dd if=./bootdisk.img of=/dev/fd0 bs=1440k
# dd if=./drvnet.img of =/dev/fd0 bs=1440k

4.4.2 Red Hat Linux9

Ingtalation Method ~ NFSimages

Table TCPIP NFS 192.168.100.254 RedHat
limages

Table Table MPICH

gigaoca Table
rsh no firewall
Custom Table
4.4.3
kudzu, rawdevices, sadauthd, keytable, sydogd reboot

4.4.4 TCP Wrapper

/etc/hogts.alow ALL:127.0.0.1 inrlogind:192.168.200.  192.168.100.254
in.rshd:192.168.200. 192.168.100.254 letc/hosts.deny  ALL:ALL
4.4.5
/etc/hosts fastlocd IP IP
4.4.6 NFS
letc/fgab  NFS
(8192 )
rw,hard,intr,bg,rsize=8192,wsize=8192 =
netfs
reboot netfs /home



4.4.7 rsh

MPICH rsh rsh
SSH SSH
rsh 13
rsh gigdocd
xinetd rsh  rlogin
xinetd
/etc/xinetd.d/rsh /etc/xingtd.d/rlogin -~ only_from IP
192.168.200.0/24 rsh rlogin
rsn TCP Wrapper letc/hosts.equiv  /root/.rhosts
letc/hogts.equiv
/etc/hosts.equiv gigadoca
root rsh [etc/securetty rsh  rlogin
root
root r
rep
/root/.rhosts root
600

4.4.8 NTP

NTP ntpd

/etc/ntp.conf  server IP 192.168.100.254

ntpd

4.4.9 MPICH
MPICH ANL  MP = Linux
MPICH (mpich.tar.gz) /usr/local/src/mpich # tar zxvf
mpich.tar.gz mpich-1.2.5.2

Jmpich-1.2.5.2/

# .Iconfigure

-prefix=/usr/local/mpich-1.2.5.2 -prefix
configure Makefile make
make # make install
machine MPICH
machine /usr/local/mpich-1.2.5.2/share/machines.LINUX
MPICH  mpicc mpif77 mpirun
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~/.bash_profile = PATH=$PATH:/usr/local/mpich-1.2.5.2/bin

4.5
4.5.1
Red Hat Linux
Red Hat Linux
Red Hat Linux
/root/anaconda ks.cfg /ks/ ingtdl nfs--server
192.168.100.254 --dir /images network ip hodgname  Table Table
ks.cfg
Red Hat Linux9 1
/mnt/cdrom/images
# dd if=./bootdisk.img of=/dev/fd0 bs=1440k #
/kslks.cfg a
4.5.2 Red Hat Linux9
Boot boot: linux ks=floppy dd
4.5.3
kudzu, rawdevices, saedauthd, keytable, sydogd reboot
4.5.4
MPICH
rcp letc/hosts  /etc/hosts.allow

letc/hosts.deny /etc/fstab /root/.rhosts /etc/hosts.equiv /etc/securetty /etc/xinetd.d/rsh
[etc/xinetd.d/rlogin  /etc/ntp.conf  192.168.200.100

rsh rlogin ntpd reboot rsh
rlogin  ntp letc/fstab /home  NFS

5.1

Network Information Service (NIS)
NIS MPI
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/etc/passwd, /etc/group, /etc/shadow
rcp /sbin

5.2

Scal APACK*  NAS Parald Benchmarks®™
16

5.2.1

Scal APACK NAS
Pardled Benchmarks

5.2.2
16
C+MPI cc_himenoBMTxp_mpi.lzh
cc_himenoBMTxp_mpi.lzh paramset.sh JparamsetshS211
paramset.sh XS S
M L
param.h
Makefile Makefilesample Makefile
make
$ mpirun -np 2 /bomt mpirun  —np
Jparamset.sh $ make clean
himenoBM Txps.o make
5.2.3
S
Fig4 1CPU
40951IMFLOPS 4CPU 1471.06MFLOPS 8CPU 2315.68MFLOPS
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Fig. 4. HIMENO Benchmark.

Gigabit Ethernet MPI

Table 2008 11 25

Beowulf PC 8 2315.68MFLOPS
SGI CRAY-T3E6&4 Origin2000 8
16 NEC

SX-5

Beowulf PC

6.
PC Linux
PC
Beowulf PC
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