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A Linux PC Cluster for Use as Both Desktops and Computing Servers

SANZO MIYAZAWA'

A linux cluster consisting of 120 desktop computers has been designed and is used for
both educational use as desktops for students and research use for cluster computing. To
accomplish its non-stop operation required for the cluster computing, the desktops must be
configured in both hardware and software to be prevented from their halts. Here, we report
the outline of how the hardwares of PC were designed, what softwares were chosen to be
installed, how the systems were installed and are managed.
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PC x 120 PC server x 6 Alpha PC x 18
cpu Celeron 500MHz Pentiume I1 750 MHz Alpha 21264A 750MHz x 2
mainboard A Open AX6BC Type R (Intel 440BX) TYAN Tiger 100 DP264
memory ECC 128 MB ECC 1 GB ECC 1 GB x 16/2GB x 2
system disk  Seagate (ST36421A) ATA 6 GB Ultra 160 9 GB Ultra 2 Wide 9GB
network 3Com 3C905B (10/100Base TX) 3Com 3C905B 3Com 3C905B

Matrox G400
# 20 A% CREATIVE Vibra 128

video card
sound card

Matrox G200 3Dlabs

K2 FRI by IDEF2 ) T4 WK

N—=FTTT V7 o7

CD-ROM ML BIOS RRY—Fiekhuay 2

Floppy disk L F—AR— FELTD 7~ MAREICHRE

Ek A VICK DVEE | Boot loader GRUB

Yy bREZY WENICTRTE NAY— FicX ) Multi-user mode BIATIR7— FRajgEic e v 7
R/ERE v ENICTRE CTRL-ALT-DEL inittab CTHEICHRE

4. AT LERE

PC~nvz27ufvAbr—vavid, —FDPC
FURATARELHE EDTA4AI/DFy Fa—%
AL TH oo NIS server, DNS, sendmail, ntp
TET D B AHA, automount DEFE. tcpwrapper,
pam OFEED L X7 L EHFERE TOHREL T
o BFEY —~— ZREMFICHIZ (ns, ntp, pop, smtp,
proxy, www, news, ftp...) #&E L. DNSKEHWnT
EgeAZG D~y €7 (CNAME)ZEFICX ) 4 —
N—DEERBEG R LS o%ke L ESoTH. IP
address & w2 + 2 — LK T BEAFTEEHECEFR LT
R b7\, single user mode TIXLH LT 2, B
UBVER L T B\ shell script #EfTLEE L. M
HEoRT) v 2 —FET, BEWTT 7+ —1 1O
Vv 2 —dRER5. ¥BBECHRIFRIGDT T v
2 —RH/ELTHEDT, princap 77 A A HLLFHT
EEIRCBE VARV, LD ETF %7 7 A A REZEL
Ex LR L7co AL ETHRY 27 20EHHY 7 1
DEEZEEZEDLS KRV HTOEDTEE, 20k
IChBERFE (B2 1E. ssh © authorized_keys D%
E) FERAWT & TH B,

Fe. —RICBHBRL Tw» 23t EEOEBRE. ABEIC
login L% $i#T 51— —d%\n, 7% interac-
tive IC nice B LTHE - TERMEChbEY Tu 4%
EfTTd2—F—dwnid, —EOKBEATT —20kn
VE— VR TAZ by TR BEKT T3 ey
7 L (autolog) #HHAL Tw5, BCEFEAC 2 D—>
G BELETwr776%0X5C Kill ¥32TH
%, netscape % DIRFEZ . CPU ZT*ERL T

WV BARREICHE - 7z emacs b X K AT 5. chidEAR
o PCEHD—>TH 55, T DF D house-keeping
ETHE, Hx o PCTcefEHEY—"—D—DCBWN
T, cron CTERIC shell script #&E#E L. ssh #fHw
VE—F YVa 7EFTIK X Y house-keeping L Tw 3,
netscape &y FA 27 + v T OFEHEZE O TH: (X sever
DT Ic, killall 2 v Fic X - 5%
o TWnd, ¥y (FRZ Yy 7REHTER V) &
®ic xdm/gdm #HHBHEHTI LV RET v
77 06%kill 5L BHT D,

5. Y7 MY ITTHR

AT L, RNy r—VEBAKIKA D, Debian
GNU/linux") #@H LT3, $5—%MICRZEEAE
AT3727 vy 70T, BEALDY 7T 2T %
AvA L—Yaviiko

FZ227 b v 71X GNOME ##fH 1. Window man-
ager (& Enligthenment €% %3, GNOME k& ¥ En-
ligthenment ICBAfRT 2FHADF 7+ —A V&, dHAH
ATOFREL—F—BERIC F—b7 417 ) —
DTFR2E—FT3a2—F—REX 7 V) 7 P EERLT
w3, Gnome FHETHE, Sy —L 7w 746, X7
J—ve—AN—GEATCERLSBRELL, F—LD
FIHGE D 2R bEER S EF ik v, B
PCr7z22—thbsoc, CPURMBKICHEAEL
el b TH5b,

Debian i &, Bf%EH IC k%76 % LAPACK < FFT
BZoREIA T ) —VLEAREINT S, Eie,
PC 7725 — bCHSRIHT 67007477 Y — b7
fic%3, Z&xntchclk. PVM, MPL ofiif & b



E PC Cluster ' -
| ' 2
e ¢
| ' o
: : &
. -
|
! X 120 ! .
IX® . 100BaseTX 1000BaseFX
! ! ﬁ S . Full Duplex Full Duplex
' 'm 2 . x 20 Q
s 82
| — s s
, i % I
: — 5
1 1 ‘HS
: . & 3
: —1 8
g g Ll _5‘ %
Linux PC (Network Server) i & 8
ns.eng.gunma-u.ac.jp g %
ntp.eng.gunmaru.acjp 100BaseTX §~ 5
proxy.eng.gunmaru.ac,p Full Duplex %
WWW.eng.gunma-u.ac.jp
— ] 100BaseTX
) : I = Full Dunl S | WAN
o Linux PC (Disk Server) I S ull Dupiex g
o dsv3.eng.gunma-u.ac.jp & Q
é mailhost.ug.eng.gunma-u.ac.jp B g
Linux PC (Disk Server) I &
- [SvZ.eng.gunma-u.acJp i
mailhost.gs.eng.gunma-u.ac.jp % ) )
— 1 8, | access-list 1 permit tcp
o —| Linux PC (Disk Server) [ O | any any established
fa) dsv1.eng.gunmau.ac.jp 1000BaseFX g
5 mailhost.eng.gunma-u.ac.jp Full Duplex _‘% access-list 2 deny ip
_—I Linux PC (Disk Server) ! any 133.8.40.0 0.0.127.255
dsv0.eng.gunma-u.ac.jp 5
| Linux PC (Appl. Server) i T00BaTX &
Full Duplex p 1000BaseFX
Alpha PC Cluster - & Full Duplex
2CPU x 18 1 x18
LAN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

B1 PC7FR%2— [/ F—N—tbhdiy +7— 7K

AvZP—A1LTH3, LAPACK ®» PVM, MPI iK%
Debian 28 TH %5, 7 7 2% — L ToOWRFEIHEIEZ, C
DPC 7722 —TRw&E&p» CPUBREEY T2, &
R RBFFEIFCE. (R vy M7 — 2785851 100BaseTX
Tl ®H 35). Dual alpha 21264A 750MHz o 18 &
kb7 IAZ-—FRHBLTHSE. CHOPC IR
2 —omdEHEHOFRAFIRGERE~ y FAHTH
%o

Ny FRBET w77 LAEEEDEH, 7V -V 7}
ELTiE. DQS, Queue 22H 5, FAlk. G

BHhkdD Queue2) BRIICA>T D, £iHE#ED load
average KIS EAWO/PNE WEIEHE ETYa T2ET
LTLNd, script TY a 7% AT IRICEERE LA
iR, load average K-S ¥ a 7ET
BT, YVa 7w Ak load average IKXMEX N 5 &
THREZE» AV —ROFIHRICERD Y a THEA
ENBETLRALZDBRETH S, Queue [T, HLIERE
NEFZER L EIHERTco Y 2 7BRAOEIEM. F
RFETT 2V 78 A=) —FHHTRER. CPU K
DERERFTZECEZDT, HxORLHTEIL R



£3 Y7 MY ITHER

Linux debian potato

Desktop gnome/enlightenment

Browser netscape

Graphics, DTP gimp, tgif, tetex + jtex, gs, gv, acroread
Editors emacs/xemacs, code-crusader, code-medic

Script languages awk, perl, python, tcl/tk, scheme

Mathematics R, octave, scilab

BLAS/ATLAS, LAPACK, FFT

PVM, (BLACS, SCALAPACK)
MPICH MPI (BLACS, SCALAPACK)
LAM MPI (BLACS, SCALAPACK)
queue, DQS

2 GB in local ATA-IDE disk

telnet-ssl, open ssh

Mathematical libraries

Libraries for parallel comp.

Queueing for cluster
Temporary file space for better I/O

Secure ...

PVM: Parallel Virtual Machine

MPI: Massage Passing Interface

Queue: Load balancing/distributed batch processing and local rsh replacement system
DQS: Distributed Queueing System
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913 ? S 0:00 queue =-q -d days -n -w -- sol_4_L60 3.514

0
968 ? S 0:00 queue -q -d days -n -w -- sol_4_L60 3.568
1006 ? S 0:00 queue -q -d days -n -w -- sol_4_L60 3.570
ug’ kill -9 913
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