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Building a PC Cluster using the Clustermatic System Software

Kenji Kise, Takahiro Katagiri, Hiroki Honda, and Toshitsugu Yuba
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The University of Electro-Communications

As a cost-effective computer system, a PC cluster using two or more general purpose PCs has
become popular. In order to build a PC cluster, there are many choices in hardware composition,
such as the selection of PC components and a network switch, and in software composition
including the operating system and the support environment of parallel applications. For this
reason, experience of various fields is necessary to build the suitable PC cluster. We describe the
way to build a PC cluster which is cost effective, easy to build and small area occupation.
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1: Linux nl1 2.4.22-cm36smp #1 SMP Fri Nov 7
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2: Linux n2 2.4.22-cm36smp #1 SMP Fri Nov 7
12:03:23 MST 2003 i686 1686 1386 GNU/Linux
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#include <stdio.h>
int main(){

printf("hello, world\n");

return O;

}
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1: hello, world
2: hello, world
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#include <stdio.h>
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return O;
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$ bpsh 1 -p a.out
bpsh: Child process exited abnormally.
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$ cd /work
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$ cd /work/nodel
$ bpsh 1 a.out &
$ cd /work/node2
$ bpsh 2 a.out &
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$ mpirun -P --np 1 a.out

$ mpirun -P --np 2 a.out
Greetings from process 1!

$ mpirun -P --np 3 a.out
Not enough nodes to allocate all processes
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$ mpirun -P --np 4 --nper 2 a.out
Greetings from process 1!
Greetings from process 2!
Greetings from process 3!
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gooooopCcODOOOOOOOOOOOOPCOO
gobobooboobboooboobooboboooobdg
goobooooboobooobobuooobbooooo
gogbooboobooboobooobooooboooboo
ggogobooon

Los Alamos National Laboratory 000000000
000000 O000oOgon ClustermaticOOOOODOO
gogboobooooboobooobooboobooboo
goodoooooooooooooooogogog pe
gobooboboboobobooboobooo

Clustermatic0 000000000 OOOOOOOO
J00o0o0o0ooo0ooooooooggggoo Cluster-
matic0 000 PCOOOODOODOOOODOODOOO
gobooooooo

A 00OO0O0O0OO0OO0OOO0ODOODOOO0ODOO uSB
oooboooboooog

gododddoooooooooooboooboooog
goooooooog

/etc/clustermatic/config.boot D0 OO0 O OOOO
0000000000 FireCore0000O0OO0OOOO
0 Olntel 82545EM Gigabit Ethernet O O Intel 82551QM
Fast Ethernet 0000 O00O0OPCIOODOOOOel000,
elODDOOOO0OO0ODODODODDODDODOOOOODDOODOOO

go0bo0oobo0oob0o0ob0obo0oogn ecmimgO
gooon

# beoboot -1 -f -o cm.img
-k /boot/vmlinuz-2.4.22-cm36beoboot

Al ODO0O0O0OOODODObOOOOObOO
gbooooooboobobooboboooooboooon

# dd if=cm.img of=/dev/fd0 bs=1024

A2 OO0OO0OUSBOOOOOOOOOOO
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gooOooooOooooooousBOoOooooOoooO
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# dd if=cm.img of=/dev/sdal bs=1024

fdiskDOODOOOUSBOOOOODOOOOOOOOO
gbooooooooboobooboooogd

# fdisk -1 /dev/sda
Disk /dev/sda: 2 heads, 32 sectors, 1000 cylinders
Units = cylinders of 64 * 512 bytes

Device Boot Start End Blocks Id System
/dev/sdal  * 1 999 31952 4 FAT16 <32M

gooouSBOOOOOOOOOOOOOOOOOO
oboooooooboooon

e BUFFALO RUF-C32ML Clip Drive
e ELEVE HandyBit E-H2-512MB RV03BMP1

e Princeton XiaoJr. PFU-J32

B 00O00OOODOOODOODOObDOODO

UuSBOOOOOOOOOOOOCD-ROM, 00000
gboboobobobobooobobobbooooon
gobboboboooooobooboooooooooooo
gboboooooboooooog

1. ooooooobboooooboboboooboboooao
00 Windows 98 0 CD-ROMOOOOOOOOO
gob00Ofdisk 000OO0O0O0DOOOOODOOOOO
good

.MBRODOOODOOOOOOWindows 98 O CD-
ROMOOOOOOOOOOOOOdisk /mbr O
gbooooboobooon

gboboooooooboobobooboooobooobooogon
OO0o0O0OO0O0KNOPPIX 330 CD-ROMODOO
goooooooousBOoOoooooooOoOoOO
gboboooboooodd emimgOOOOOOO
obooooooooboon

dd if=cm.img of=/dev/hdal bs=1024

obooooooboooboobooboobobooboono
gopoooooDooo SsysLINUX booooooood
gooo
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C ODbOooooooogoo

MPIODOOOOOOOOOOOOOOOOOOOOO
gbooboboboboboboooboooooon
gboooooooon

Ub0O0OOmpiccO0O0O0O0O00ODOOO0OOOODOOO
/usr/mpich-p4/bin/mpicc 0 CCBASE="gcc¢” , CLINK-
ERBASE="gcc” 000 00O0O0O0O0O0O0O0O0O0OO

D 000000000 BJS

Clustermatic0 00000000 BJSOOOOOOO
jobOO0oooOOoooOoooOoboOoboobooo

D.1 BJSOODO

0000 Jete/clustermatic/bjs.conf 00000000
O000OFireCore 000000 OOODOOO
spooldir  /var/spool/bjs
policypath /usr/1ib64/bjs:/usr/lib/bjs

socketpath /tmp/.bjs
#acctlog  /tmp/acct.log

pool default
policy filler
nodes 1-34

FireCore 0000 340000000000 0OOO
oboooooooon

gboooooooooooobooboobobobo
gbooooogoobooo

# /etc/rc.d/init.d/bjs restart

D.2 000000

000000000000000 /usr/bin/bjsstat0 0
odooooooooooooooooooooooo
goooooo
# bjsstat

Pool: default
1D User

Nodes (total/up/free): 34/34/34
Command Requirements

00000000000 /usr/bin/bjssub0 00000
obobooooooOn0O0O0oO0oOobOOobooboooon
gboooooosboobobooooooooooogn
goooo0ooooooooooooooOoOooooo
gboboooobooooooooooooooooon
gboooobooooooo

60000000000000000000 test.logh1
gboboooboboboboobd aout0doonoon
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# bjssub -0 test.log -n 1 -s 3600 a.out

gbooooboooobooooooooooooonog
good

#bjsstat
Pool: default Nodes (total/up/free): 34/34/33
ID User Command Requirements

27 R kis a.out nodes=1 secs=3600

gboboobs3sgobobooooboooobobobo
gboooo

#bjsstat

Pool: default Nodes (total/up/free): 34/34/31

ID User Command Requirements
28 R kis a.out nodes=1 secs=3600
29 R kis a.out nodes=1 secs=3600
30 R kis a.out nodes=1 secs=3600

00000000000o0o0o0O00g /use/bin/bjsctl
gbooooooobooooooboosoooboooon
gbobooooboooon

#bjsctl -r 30

E 000000000000
El 0000000

gbobooboooooboooboboooobobooDbn
gbooboooooboooon

E2 0000000

gboboboobooboboboboobobobooono
(0D0DO0o000UD 1)ODOoOooOoo

# bpctl -S 1-2 --halt

gboboooooooboooooboooobobooa
goooo

# halt

E3 000OO00OOO0ODOOO0

000000oooooooooddObpetlDOODO
gboboooodob1booooboboooboooo

# bpctl -S 1 --reboot
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