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Development of PC cluster setup tool for intermingled environment of
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In this paper, we propose a new setup tool for a PC cluster system called DCAST. DCAST

can setup a PC cluster system in an intermingled environment of diskless and diskfull nodes.

The unique function of DCAST is the mechanism to design the network of diskfull nodes and

diskless nodes. The network is automatically optimized to avoid loads from concentrating on a

single diskfull node when the diskless nodes are booted. To verify the utility of this function,

we measured the file read access speed and the processing time of applications for cluster, and

verified fault-tolerance of the diskless nodes. The results showed that the file read access speed

improved by approximately 30%, the processing time improved by approximately 5%, and the

number of system failures decreased when the concentration of loads to a single diskfull node

was avoided. Therefore, DCAST is useful for constructing large-scale PC clusters.

Key Words: PC Cluster, Clustering, Software, High Performance Computing, Linux
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#!/bin/sh

ROOT=/tftpboot
NIS_SERVER=192.168.1.123

# edit slave's nis files
sed -e 's/compat/nis files/g' $ROOT/etc/nsswitch.conf \

dcast-parse ip | while read IP
do
echo "ypserver $NIS_SERVER" >> $ROOT/$IP/etc/yp.conf

echo "+::" >> $SROOT/$IP/etc/group
cp /tmp/nsswitch.conf $ROOT/$IP/etc/nsswitch.conf
done

> /tmp/nsswitch.conf

rm /tmp/nsswitch.conf

Fig.2 Example of module script

### MASTER CONFIG ###
eth = ethO

ip_address = 192.168.1.1
netmask = 255.255.255.0
network = 192.168.1.0
broadcast = 192.168.1.255
### CLUSTER CONFIG ###
prefix = nova

domain = doshisha.ac.jp

swap = 1024M

### SLAVE CONFIG ###

#NAME IP ADDRESS MAC ADDRESS
nova0001 192.168.1.2 00:AB:CD:EF:12:34
nova0002 192.168.1.3 00:AB:CD:EF:12:35

### END OF FILE ###

3.2

1.

Fig.3 DCAST configration file

30000 DCASTOOODOOODODOOOODO
OO0Fg300000D00O0000O0O0O0O0ODO
OOMACOOOOOOODDOOOODOOOOOO
0000000000000 O0OODCASTOOO
ooOooDooooboooobOoooboooooaon
ooooooooobooboooobooooo

DCASTOOO O00O0O0ODCASTOOO

ODCASTOOODODOOOOOODODOO

DCASTOOOOOOOOO
DCASTOOOOODOOOODHCPOTFTPONFS
O000000000D0DOODCASTO Fig30 O
OO0 DCASTOOOOOOOOOOOOODOOO
ooooobooobocoooooo

ooooooooooooDo

DCASTOOOODOOOOOOOOOOOOOO
ooooooobocooobooboobooobooooo
Oooooooooooboobobo pPXEODOOO
O000O0ONFSOOOOOOOOOOOOOO

oooooooo

PXEOOOOOODOODOODOODOODODCAST
oooooooooIpoobDOOoOOOOODO
O00O00ODCASTOOOOOOO DHCPO TFTP
ooooooboooooboooboooooboo
O0O0ODCASTOOOODOOODOOOOOOO
oooooocooooooocbooboobooooo

DCAST Master Node

Run DCAST

DHCP B N

IP Address Response
P Require a kernel
TFTP I o
P— »

4.1

Calculation Node

IP Address Request l

PXE Boot

Export kernel

\ Y

Require NFS root

I | B
NFS | > | Kernel
— Export NFS root

": Hard Disk Information I:Diskless Node

Fig.4 Mechanism of network boot

ooboooooobooobooooboooooobooo
O00O0OO0HDDOOOODCASTOOOOOO
oboooooboooobooboboboboo
oooooooboooooooobooooooo
000000000 FiegdaOOOO

ooooooOoboooooboooo
DCASTOOOOODOOODOOOOODOOOOOO
goooobooooooboboobobbooooooo
ooOooooobOoobooooooooDbDon
oooboooooogoooooobooooooooDo
oooooooobooooboboobobooboo
goooooboooooboooboooooooo
o1oocobooboooo

ooboooooooooboooooo
DCASTOOOODOOOOCOOOODOHDDO
gobooobobooobooboooboooooon
obooboooboooboooboobooooaoan
oooobooooooobocooooboboooooo
ooooooooao

gobooooooooboooooog

DCASTO OOOOOOOOOOOOoOOoooO
O000O0ODCASTOOOOOOOOOODOOO
ooooobooooooooobboOoooboobooo
ooobodoobooocooooooboooobo
ubobooooobcooboobooboooboboooo
ooooooooocooobooboooboOooobooo
ooboooobocobooooonn

4. 00O

0000000000 readddOdO0O g

gooooooooooooodoooooooooon
gboooooobooboooooooooboboooo
OO0OO0OO0O0oOo0oooobobreaedd0O0O0OO0ODODOD



_________________________

T ="
Other Service — — External Network
Node ) ° »

[
1
1
1
1
Ve ;
Diskfull Node Diskless Node » Correspondence Relation

Fig.5 Decentralized composition

_________________________

Y
1
,  External Network
1
1
1
I

Diskfull Node Diskless Node » Correspondence Relation

Other Service
Node

Fig.6 Concentrated composition

0000000000 wiite0ODODOOOOO0OO0O
000000000000 00D00000000000
000000000000 000000000000
00000000000
0000000 FighO Fig60 200000000
0000000000000 00000000000
0000000000000 D000000000000
Fig50 Fig6 00O 000000000000 O0000
0000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000 00000000000
00000000000 radd0000000000
000000000000 0000 postmark® 0O
000 Opostmark 0 000 SMTPOOODOOOOD
0000000000000 00000000000
00000000000 0000000000000
0000000000000 00000000000
000000 Table 10000

Fig5sD Fig6 00000000000 000000
0000000 postmark 000D O0O0000DOO0
0000 Fieg7000000000000000000
00000000 postmark 000000000000
0000000 100000000000
Fig700000000000O0O00000000
0000000000000 30%000000000
0ooo

42 0000000000 ODOOOOOOOOO0

Table1l Verification environment

CPU Pentium III 1GHz(Dual)
Memory SDRAM 512MByte
HDD (only Diskfull Node) 80GByte 5400rpm
0OS Debian GNU/Linux(3.1)
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Fig.7 The result of postmark benchmark
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Table2 The parameters of HPL

Matrix size 100, 500, 1000, 2000, 5000

Block size 240
# of processes (P x Q) 2x 2
Panel factorization Right-looking
Panel broadcast 1ring
HPL Version 1.20

Table3 The parameters of ga2k

Population Size 400
Islands 40
Max generations 1000
Crossover rate 1.0
Emigration Rate 0.5
Emigration interval 5
Function Rastrigin (Dimensions = 10)
ga2k Version 1.4.2
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Fig.8 The result of HPL

Table4 The result of ga2k

Composition Processing Time (sec)

Concentrated Composition 266.57

Decentralized Composition 281.21
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Table5 Setting time for Cluster System

Examinee No. 1 2 3 4 5 6 7 8 9 10 | Ave. S.D.
Setup time by DCAST (min) 29.0 33.5 36.5 38.0 29.0 35.0 29.5 31.0 32.0 31.5 32.6 3.0
Setup time by ClusterMatic(min) 34.0 49.0 53.0 62.0 350 72.0 49.0 64.5 52.0 70.0 54.1 12,5
Setup time by Manual(min) 63.5 60.0 77.5 99.0 770 117.0 91.0 96.5 110.5 88.0 88.0 17.8
Experience of server management(year) 6 3 2 2 1 1 1 1 1 1 - -
Experience of diskless cluster setup o x x x x x x x X x - -
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