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Summary

I. Title

Implementation of a Computational Grid based on Support from Cluster Resource

II. Objective of the study and its importance

In these days, one tends to use cluster computing power in instead of super
computer. Because the cost of cluster is much lower than that of super computer
though the computing performance of cluster is not as different as that of super
computer. This is possible by the popularization of PCs, decline of the
components and increase of performance of network device. The laboratory of
university or small scale institute which is needs large scale computing power
for BT, NT, ST technologies, can use cluster computing system essentially.

The research of Grid which is the infrastructure that unites simple distributed
system covering with www, become very active recently. In this study, we
provide stable cluster system for the part of the project of national grid basis
construction by KISTI. This project realizes the collaboration of widely
distributed clusters and supercomputers. For these purpose, the bottleneck
between CPU and network must be reduced by upgrade of network devices.
And essential software for grid connection must be set for the first goal. By the
connection with other institution participates in this project, we can help to

construct the large scale and high performance computing.

II. Content of the study and procedure

The cluster which be used in this work is composed of 16 nodes of
1.5GHz-Intel Pentium4 CPU and connected each other on 100Mbps fast ethernet
network environment. It has worked for laboratory parallel algorithm application
program. Now this system was upgraded to Gigabit connectivity in Network
environment and 3.06GHz(dual) Pentium4 login server was newly installed. This
login server takes rolls of NFS mount server for /home directory for local nodes

as well as gate-point to the cluster.



RedHat linux 7.3 was adopted for O/S because it was estimated stable one for
cluster computing by long experiences. The main toolkit for grid environment,
globus—2.4 was installed and OpenPBS-2.3.16 was set up as local job scheduler,
and MPICH_GZ which is grid—enabled MPI library was installed with device
option of globus2. To help system managements easily, a simple script
'clustexec' was made with python. This scripts allow one command to do
automatic consecutive work to local nodes with threading.

The collective resource allocation system permit resource usage freely only to
pre—authorized one based on GSI. If local area of grid pool was invaded, the

whole resource would be stolen.

IV. Result of the study and next object
In this work, and it can be shown that supporting from cluster resources is

ready to work for implementation of a computational grid project.

V. Expected Effects

The system management and operating know—how would be good examples
for laboratory level, which requires cluster system of high performance
computing in low cost. In the view of resource collaboration, the basic
infrastructure of grid environment was established through stable supply of
computing power. It would make the position of national grid technology higher

against rapid varying IT environment.
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$make menuconfig
$make bzlmage
$make modules
$make modules_install
$make install

A A A oug TeES EFALZRJMAE AAsoF dh=dl, ‘make
menuconfig'E& AW v 22 o] yepdtt 7t dlwe sk A4 viwE 7P
Atk E3] wolA Holof & dE2 Networking options 353 Network device
support¢! ], Networking options®] s}¢]H 7ol A [P:netfilter configurations H& %A
gAsor Yol A iptables AHEE F ATHA|=HlS 2A-7ME w7l dEIG st
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Code maturity level options ———>
Loadable module support —--——>
Processor type and features —--->
General setup ———>

Memory Technology Devices (MTD) ———>
Multi-device support (RAID and LVM) --->
Networking options ———>

Telephony Support —-——>
ATA/IDE/MFM/RLL support —--->

SCSI support ———>

Fusion MPT device support —-——>

20 device support —--->

Network device support —--——>

Amateur Radio support —--——>

IrDA (infrared) support —--->

Input core support ———>

File systems -——>

'make bzlmage'® 91ol4 AFE ALEES webs AAE ALE Avdstes AA ol

qaRoz Add ¢4F AEL /boot Wl vmlinux-2.4.202 ¥} ‘make

modules'?} 'make modules_install'> 7] 4% #AY 9o ‘make menuconfig'A] E&

ez FAENED Ao dE dAS Fo. vpATOE 'make install' > 7d Ao

S et Ad A9d Fo= Jetc/lilo.conf FAS A5 A2 AdEH Ad

A BHEd F U=F dof gtk 53 o] vmlinux-2.4.2000 gk o]ujA =
de

fault labelg 2.4.20°0.2 w A3}

il

o]

H]
Z7}Vala

default=2.4.20
#default=linux
boot=/dev/hda
map=/boot/map
install=/boot/boot.b
message=/boot/message
linear

image=/boot/vmlinuz—2.4.18-3smp
label=linux
read—-only
root=/dev/hdail
image=/boot/vmlinuz-2.4.20
label=2.4.20
read—-only
root=/dev/hda1




Mo e A9 AA ARYA AZ APE Ado] SeerD Fhu.

‘ #/sbin/lilo ‘

@ RSH ¢12

Z|2Aow FelaE FHY AAEE AN Ao H WS S5t ssh
=& rsh& AAst=d SSC4 Al =Bl rshe o] 83190t o] & 98t 7} A & |
o= 274 F#aH AA9 == EE=3} username©] 7|5E rhosts FAS Yo F o
™ root?] rshE $&14 /etc/pam.d/rlogin, /etc/securetty 3L SS FA|FAL)

52 sjkimol gk userd] ST HEZH AA % rhosts FUolth ssc400 ~ sscd169]

SAEY sikim FA ] thate] rsh &S 3&dE UEhiaL 3l

ssc400 sjkim
ssc401  sjkim

ssc416  sjkim

root?] rsh A4S $8iAE Jete/securetty Q9] mpA 2ol rlogin, rshE %o]F 1L
/etc/pam.d/rlogin®] 2W A 44 & AR, T HAZ 2t} S Fofof s}, olEs
o] Aste 6442 AA o] Aok

ve/1 // securitty file

tty11

rlogin

rsh

auth sufficient  /lib/security/pam_rhosts_auth.so //rlogin file
auth required /lib/security/pam_securetty.so

auth required /lib/security/pam_nologin.so

auth required /lib/security/pam_env.so

auth required /lib/security/pam_stack.so service=system-auth
account required /lib/security/pam_stack.so service=system-auth
password required /lib/security/pam_stack.so service=system—auth
session required /lib/security/pam_stack.so service=system-auth
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AAH o= Aelst3itt.

@ NFS(Network File System)¢] ©]-&-

T8 TR Y Ay Po] BE AR ==V w4 dV] Ads AT A

§- NFS& wl-¢- #AglatA AR 4 Advk. NFSHAS #1814 A8 =29 portmap,
rpc.mountd, rpe,nfsd, rpe,nfsd, rpc,rquotad, rpc.lockd, rpc.statd &< Av]|~7F 2 Q3
t}. portmape RPC(remote procedure cal)Z =138 TCP/UCPXE AZAAAF=
d3tS s, RPCE o] gate Zgawlo] A|Zed 1 g3 2alo] 38k
AB] 2=} Z}Al o] /\}9“‘3}% ¥ EZ portmapel] 55 3tal, ZEto|AE= portmapol] &
osf dsh= Anle] Fd = e WS dobd 7t Slvk portmaps RPC &&&
T=7] #1EiA 7HsE v RPC AW 7 715 5
i MuAE e RPC T2 I FolAE ZaFr). Fgo
o] RPCE Tty ofrjellM RPC 7o
AE A HA TEP JEE Aol £
¥ 3 glojok 3t} rpc.mountd= NFS vlEE
A HE Al & BiEs FHoldESC] AT F s TFE
=t g529 % NFS A¥7F € »==9] Jetc/exportsol] BE &3} 7o)
OH%OEH 147.46.128.x thHel U= FetolAET} /homes AL & F U=s &

CEPOlAES] A AolHErt B8 Tl I S A + o

m =
i)
rlo
o
0%,
=
U
O
R
=
|
N
)
offt
>
N
N
L
=2,
>

2

IKI
I
i
>,
o
4 to b fo

uf

>~

A E

N

rlr
o 12

s

’ /home 147.46.128.%(rw, no_root_sguash) ‘

A rep. mountdoﬂ osf vhEEZF HAtty Ffold E= Jetc/exports?] W&ol uwhe}
o A Ak oju SHtoldETE AS FAstHEA AW g A ~E A
o] Fololv}= ﬁ?@qtﬂ rpc.nfsdo] o] Holx A E =t} rpe.rquotads 94
A AMEA 24 49 FAHE gEdt) rpelockde Y F5S Fd oy Hol
Al 9 gde A Ae wolsth rpe.statde rpelockdet $A AREH =T,
NFSAH 7 2di =AY FEEs o FHd As oAl B7A7= q8s g

® NIC =gloly J4 AA



TR 7I7HE WESS des A &5t AiM e A7 Adae M
HAle] =etoly] RES AR&stojof dhth. SSC4 A|2=®2 Intel Gigabit NICE 2l 9l
71 Wiel, e1000 Ba& ARk Rl Hitell 7d 2.4.2000 HAE ] 0= 1000
ZefolME Tk B Al e1000-4.4.19 W o] ygk7] wjioll, A|ZALS Fao] Aol A o]
E tpgdto}l o7 Axsgrt. 9 Jete/modules.confoll = thE3 &S optoinng
ZF7}skt}. RxIntDelay, TxIntDelay® Z2H2; 3j7lS Hujar 25w AFES o] S 1}
El 32, InterruptThrouttleRate= 2771 A& A S HALe= HIEE YER &=, B
Ze2EH HEY A= BT 022 A" Aol latency®t bandwidthe] A%
e 7=t

’ options e1000 RxIntDelay=0 TxIntDelay=0 InterruptThrottleRate=0 ‘

©71Et
gobus-24, MPICHG2 5& Zgstel 2TEde] MAE /2402 GNU
gcc-2.95.3 B A& o] &3ttt

TP E AREE FolA e FY Ads v wdd JdFAHE BAista ltke
THSHAl AfrEA 018 F Um=F ok Ao Aot ojHd 54 1= 8
TSt gl 2 ARele] ARl el Hs Bt HH, Heke] A 57k A
B2 Al o) Al Ao AgAs WA He AdE 24T s gl BA

A = ALES S8E] flElA 7 Ao Hek AAE T

1 O é
3 & Q7 rh. E P AEH =9 WIHE tcp wrapper =2 iptablesE ©]-&3d}o]

245 0en iptablese ©] &2 Al WaFHo] Wit 7] A A tEat gol Al

- FS¢] A", rsh AallA Sej2H U == AZ7bl= BE 7S 58
Ela=s
- g E Eo %8}71] ¥ = g 7]4«] Aol a4+ gsissh, gsincftp, globusrun

S} 3
otk S 3]s} (F9 5—??'5}7%] = X}%O]E}E telnet, SSh‘ﬂr% IEE= 74‘;&?}
)

- A" administrator7} 9A 02 F&ato] AlAES AT 7 JEE Aa A
gt

FElo] Pel] thake] 22W(sshd) ELES 7]al
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- dEte] AfHdE WY was] dAsto] dejate] HAFHE S Ld=

Aol g ¢ e ThHeAs AR

o

A, 2= Zo FofsiA He B 71| A w7 o] el Eetr] wiE
of 4ol iptabled] #1577} iARS-BE I AAHES o] &8k grid.txtehs
SGAREEH [P YP2EE EeE9 A4S =S a3lth iptablesE o] &3t7] $13te]
kernerl 2.4.20 ¥] A 2] network options?] A4S thA] AA AL AE S rebuild oM,
Qo] Aol mdy g e AAYEE refirewall2 A33}al Jete/re.d/re.locall

A ABHES oz Axdel A% Hui A% AFHEE S,

il

#!/bin/bash
/sbin/depmod -a
/sbin/insmod ip_tables
/sbin/iptables —F

# Accept : NFS(2049), portmap(111), rsh for ssc401~ssc416
host="cat /etc/rc.d/ssc4_list.txt'

foriin $host;

do

/sbin/iptables —A INPUT —p tcp —s $i —j ACCEPT

done

# Accept : NxGrid TestBed

grid="cat /etc/rc.d/grid.txt’

for a in $grid:

do

/sbin/iptables —A INPUT —p tcp —s $a ——dport 2119 —j ACCEPT
/sbin/iptables —A INPUT —p tcp —s $a ——dport 2235 —j ACCEPT
/sbin/iptables —A INPUT —p tcp —s $a ——dport 2811 —j ACCEPT
/sbin/iptables —A INPUT —p tcp —s $a ——dport 20000:25000 —j ACCEPT
done

# Authentication for Administrator IP (ssh)
/sbin/iptables —A INPUT —p tcp —s 147.46.120.243 ——dport 22 —j ACCEPT

# Drop the other packets
/sbin/iptables —A INPUT —p tcp ——syn —j DROP

=

42 9

rot

2AHE

4 "3he

il

t}. A28 AYE 93 2T HE tool

r
ot

Y 2He #AP Bd= 2 7HA7F ey F o ayHola HEH 85 93
o] Python& o]&3slo] 7ttt 2AHEE /el Sit) ol 7|E9 AAHE H|& H
oS IS W ol A wro F7F BS wox Al&EA Fe 3 3 4

<
T

NEZ thread 7S AR Aelsh



#!/usr/bin/python

import sys, thread, os, time, threading

arg = sys.argv[1:]

argdic = {}

def printhelp(): # print help
print "syntax: " + sys.argv[0]

print """ [Options]

-c COMMAND (in quotes for multiple word commands)
—-n NODE_LIST_FILENAME (default is /etc/NODELIST)

-t TEST_NODE (run COMMAND on TEST_NODE for test)
-s SHELL (default is /usr/bin/rsh)

-T (run threaded)

version 1.1 <jwpark@aeroguy.snu.ac.kr>

return

def parseNodelistFile( filename ): # parse nodelist file
try:

f = open (filename)

except |IOError:

return None

nodes = []

while 1:

node = f.readline()
if node == " : break

if node[-1] == "Wn":
nodes.append(node[:—1])
else: nodes.append(node)
return nodes

# Parse arguments

for ain arg:

if a[0] is ="

try:

if arg.index(a)+1 is len(arg): r =
else : r = arg[ arg.index(a)+1 ]
try:

ifr[0]is'="1r="

except: pass

except:

break

argdicla[1:]] =

if argdic.has_key('c'):
command_string = argdic['c']
if command_string == "":
sys.exit(1)

else:

_12_




printhelp()

sys.exit(1)

if argdic.has_key('s"):

shell = argdic['s']

else: shell = '/usr/bin/rsh' # default shell is rsh
if argdic.has_key('n'):

node_list_file = argdic['n']

else: node_list_file = "/usr/local/bin/NODELIST" # default file is /etc/NODELIST
if argdic.has_key('T'):

threaded = 1

else: threaded = 0

if argdic.has_key('t'):

test_node = argdic['t']

else: test_node = None

# main run

if test_node is None:

nodes = parseNodelistFile( node_list_file )

if nodes is None:

print "Invalid nodelist file: probably file doesn't exist"
sys.exit(1)

else:

nodes = [test_node]

class Thr(threading.Thread):

def __init__(self, node):

self.node = node

threading.Thread.__init__(self)

def run(self):

comline = shell+' '+' '+self.node+' "W

+ "%s"'%(command_string)

print "Running on %s : %s"%(self.node, command_string)
os.system(comline)

for node in nodes:

tlist=[]

if threaded:

tt=Thr(node)

tt.start()

tlist.append(tt)

else:

comline = shell+' '+' '"+node+' '+'"%s"'%(command_string)
print "Running on %s : %s"%(node, command_string)
os.system(comline)

if threaded:
while 1:
finished=1

for ttin tlist:

if tt.isAlive():
finished=0

if finished: break
time.sleep(.1)

¥ 5 A" AYE 93 A~ 9 E(clusterexec)
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o] ¥ v 2t

Syntax $clusterexec —c "FH " <optoin>
_t E-“AEDCE /\I%H
-s rsh =2 ssh S92 shell@ &85t =&

HINHE MLE nodelistE XIE

Jl2® o2 /usr/local/bin/NODELISTZ MEEHN US

o
B

ThieadS 0185101 2 LSOl U250 BHOIE &
20| Fa5IH =

0o |
!
K
S
0x
o
e
m g
8
O|I

0ot 0I1&Jts

# 6 clusterexec? o]&9H

dZ 9 nodelist} o] ssc100 ~ sscl107kA1 9] =&7F A3 ¢lar, o] ==5S A5y
shaa) @obel ot ge WYe Wt

$ clusterexec —c "/sbin/shutdown —-r now" —n nodelist

A 3 A 8= 3 AA

a9E ARYS FI4H RE AN 447 £44 018F F JES middle
ware?] H&o] FQ3td] 7]Ee EAabxE]l WA= g2 Q1 e AT 7|3
Atol €] virtual organization(VO)7I'dell &ste] AAIE 7FA Al €t} o H pA] A
FEW2E ol gatel T P WFY 492 ATl Data® FHIL 8
m2aRe BeaE Zol B4 ool

7}. OpenPBSY] A X

PBS(Portable Batch System)+= YWb4 o= 7} 274 o 24 dhdsial ghd

st 2AlEE 2 EYUHE 9ES gt
- f~E =X+ Job scheduling master®] 9&& 34 HE=, Sy Ze
wAoE Aud s

$ ./configure ——prefix=/usr/pbs ——enable—docs —-disable—-mom
$ make

# make install

=
o

|

s

/usr/spool/PBS/server_name®l] A® 2] o]

=0
j =
ZV7

/etc/spool/PBS/server_priv/nodes®l z+
.]

A TE AGAZIAL AR T VIR AdE e

rL I

o e

=S UL

__]
J

e,

0{-

A
9

rUO
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/usr/spool/PBS/pbs_server.confol] thS-3} o] HojFt}

# Create queues and set their attributes.
# Create and define queue workqg

#

create queue workqg

set queue workg gqueue_type = Execution
set queue workg enabled = True

set queue workqg started = True

#

# Set server attributes.

#

set server scheduling = True

set server default_queue = workg

set server log_events = 511

set server mail_from = adm

set server query_other_jobs = True

set server scheduler_iteration = 600

- 9o HdAHLRE serverdb FY, & AAHA 7L %7]3}sH, pbs_server,
pbs_sched& A|Zstt}. o] WEHolE A /etc/rc.localell 5=3Fo] Al HE A

AFoE T 5 JEe Ak

# /usr/pbs/sbin/pbs_server -t create

# /usr/pbs/bin/amar < /usr/spool/PBS/pbs_server.conf
Max open servers: 4

# /usr/pbs/bin/gterm

# /usr/pbs/sbin/pbs_server

# /usr/pbs/sbin/pbs_sched

# ps —ax | grep pbs

15038 ? S 0:00 /usr/pbs/sbin/pbs_server
15040 ? S 0:00 /usr/pbs/sbin/pbs_sched

- 27 =X+ pbs_server W4l pbs_mome] ZQsEE tS3 o]

3l default-server® 231 MW E A A3t}

3
e
o

$ ./configure ——prefix=/usr/pbs ——disable-server ——enable—-mom W
——set—default—server=sdd114.foobar.com

$ make

# make install

- 27 wEo| AW o]FS FF3IAL pbs_momOE FEO|AE HlEE& A%

.
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1}. globus 2.49] AX

S2HAE globus FAE B3 AAET. AX] Aol HAs|orst Aoz = A
2Hlo|| perlo] Ax5 o] 9)E=X], /etc/hostsd]l EAEWo] SE5 o] ¢E=Xx], 18a

=
$GLOBUS_LOCATION®| 7 W2 XA E o] QJ=A] So|t},

(DGPT(Globus Pakage Toolkit)2] A%

=2H 20 A= GPTS vd AAs Fil ol&
WA GPTE A7) AAsid GPT_LOCATION®] 7
ZIE 2.2.108 AL o] &351¥ =1, /usr/local/gpt-
/etc/bashreoll th-S F71sH)

\ export GPT_LOCATION=/usr/local/gpt-2.2.10 \

A22E ol ES ¥ F build_gptEhal AW FastA DX 7F Ed)

$ tar zxvf gpt—-2.2.2-src.tar.gz
$ cd gpt-2.2.2
$ ./build_gpt

@ Globus-2.4¢] d%] 9 A¥

- Globus 2.xW] ¥ A2 Data Management, Information Services, Resource
Management o tate] ZF7+¢] Client, SDK, Server”} 9lo] & 97}4 &7/ HE
= AAT F Utk v o] A7 HEe] gt AHg s flavorsE F
of7t AR 4 d=dl, o171A <flavors>= H7IAE HALAIZ Al AHEEE A

Bde]S ARSI architectureE AEslH tlv]7 Reg AXe QA 18X

@24 thred REZ AXT FJA %A g4 & A8, o8 =
<flavors>® gcc32dbgS o] &3 thd compiler 2+ gec S A3}l 328 E 317 of A]

AstAstel g7 me2 Axs) b

‘ $ /usr/local/GPT/sbin/gpt-build bunle options <flavors> ‘

/etc/bashrcoll GLOBUS_LOCATIONS F7}3tc},

export GLOBUS_LOCATION=/usr/local/Globus—-2.4

o 7)o = o9 scriptE WHEO] scriptE A A OoB2HA 7)1 x] HE Fsh
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=382 a1l A Thel] A A

ot

A/l AA ==

ot

.

#! /bin/sh

gpt-build globus—data-management-client—2.4.2—src_bundle.tar.gz gcc32dbg
gpt-build globus—data-management-sdk-2.4.2-src_bundle.tar.gz gcc32dbg
gpt-build globus—data-management-server—2.4.2—-src_bundle.tar.gz gcc32dbg
gpt-build globus—information—services—client-2.4.2—src_bundle.tar.gz gcc32dbgpthr
gpt-build globus—information—services—sdk-2.4.2-src_bundle.tar.gz gcc32dbgpthr
gpt-build globus—information—services—server—2.4.2-src_bundle.tar.gz gcc32dbgpthr
gpt-build globus—resource—management—2.4.2—src_bundle.tar.gz gcc32dbg
gpt-build globus—resource—management-sdk-2.4.2-src_bundle.tar.gz gcc32dbg
gpt-build globus—resource—-management-server-2.4.2-src_bundle.tar.gz gcc32dbg

- globus-build¥ o] AH& 3k},

‘ $ /usr/local/GPT/sbin/gpt—-postinstall ‘

T A4 HIo R GSI AZE 0] setup= elslar, thA] 2B A AR L
2 g71x AR7F A2 HAE=A] AT} setup—gsis /etc/grid-security©l]

globus®] <15 % 7]E} AAGAES AYPA7|= IS S},

$ /usr/local/globus/setup/globus/setup—gsi
$ su
# /usr/local/GPT/sbin/gpt_verify

o
o] & AA 9 .globus@ol usercert_request.pem= A Al7]
CRSZ KISTI®] CAd 5&3tor QAsHA Hvh. CAZYE usercert.pem=

o]Z ~/.globus/usercert.pem¥ ol EAl3le] Yoo 2 ALg2}F AFS 9

‘ $/grid-cert-request —cn "AIE X" ‘

PRRE7EA] W O 2 hostoll 3t gatekeeper Q15 9k CAISAE AlA Lo} s

CEETEREEETS

‘ $/grid—cert-request —service host —host ssc4.snu.ac.kr ‘

|
r o
ol\
=
il
r o
ol\
_0|L
rir

mo Mt T} o] -in §HoE AFRYNE A A5}
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grid-ca-signe 23 A 7]4H

=X+ /root/.globus/simpleCA/newcerts™

-outoll
lol| = %] A= o),

AR Yz AFAT A BAo o

o

°l

-

‘ $arid—ca—-sign —in usercert_request.pem —out usercert.pem

- gatekeeper® xined H|&= AU A2 T538}7] $3] /etc/servicesT Lol S

Sndiiass

‘ globus—gatekeeper

2119/tcp

#globus gatekeeper

/etc/xinetd.d/globus—-gatekeeper 3+ &

g3t gol 44

sk,

service globus—gatekeeper

{

socket_type = stream
protocol =tcp

wait =no

user =root
server

disable =no

I3

=/usr/local/Globus—2.4/sbin/globus—gatekeeper

- WA B 02 grid-ftpE xinetddlZoll S5A7]7] 98l vhEat &2 vkl
S ZAA sk Jete/xinetd.d/grid-ftp= A &3},
service gsiftp

disable = no

instances = 1000

socket_type = stream

wait = no

user = root

env = LD_LIBRARY_PATH=/usr/local/GLOBUS/lib

server = /usr/local/GLOBUS/sbin/in.ftpd

server_args = —-| —a —-d -G /usr/local/GLOBUS

log_on_success += DURATION USERID

log_on_failure += USERID

nice =10

}
Jetc/servicesoll = 2911 EEE o eFsit},

gsiftp 2911/tcp #globus grid ftp ‘
%%% gatekeeper.ﬂ— grld—ftp7]' /\‘1 H]_J_\_i‘é_ /\] Z—,]'EE]' ‘/'F‘ }\)\E% xinetd & reStarté‘l'E]’.



[
il
off

- =24 A A3 vz A2 GPTE ©]83F% GRAM job manager
scheduler A¥XE R2E¥, MDSe] ARE A|33d= IS 3= GRAM TXEHE
A =] sk}

¢

$apt—build globus_gram_job_manager_setup_pbs—1.5.tar.gz gcc32dbg
$apt—build globus_gram_reporter—2.0.tar.gz gcc32dbg
$apt—build globus_gram_reporter_setup_fork—1.0.tar.gz gcc32dbg

ME2E 9j71%) 7} ZelH 34 gpt-postinstallS 3| St}

- MDS AAE AA3

$ cd /usr/local/globus/etc/
$ vi grid—info—slapd.conf

#(GRISEZ0IEZ GliszE 2F822 25 =4&Hal &)

# database Qiis

# suffix "Mds-Vo-name=site, 0=Grid"

# conf /usr/local/globus/etc/grid—info—site—giis.conf
# policyfile /usr/local/globus/etc/grid—info—site—policy.conf
# anonymousbind  yes

# access to * by * write

modulepath&=20| Ct2 20| A™ O =X &QIstCt,
modulepath /usr/local/globus/libexec/openldap/gcc32dbgpthr

919 AT A kAT Z MDSH 28 SAste] Idap?l 5 WETh

‘ $ grid-cert-request —service ldap —host ssc4.snu.ac.kr ‘

GRIS AH|~E 7153k, o= /etc/rc.localel T3} o] HE=3slo] Al ~Hlo]
A 2w Ao R AYE RS g,

‘ /usr/local/globus/sbin/SXXgris start ‘

- /etc/grid-security/grid—-mapfile 2 18]= ol &84 ¥H+= tE 7|#9 74
EolA AL 2SS g S F 8k 9ES g, ‘subject’ & ZEa e o
A Ato]EolA Al o] &S 85t A A= ‘user ARG S o &= v
A7}, sld 71l subjecte} 1 AF§3HE usernames YPo] FUisth @A)
SSC4ell = KISTT9] administrator 1352} Nx*Grid 584 o] &A&9] % 287171 &
Exo] vk 1gal o= o] &=l thek A A AT ket ol kistig S
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ngrid 159 Xg3ste] A E AR AEo|th

# TestBed Administrators
"'/O=Grid/O=Globus/OU=gridcenter.or.kr/CN=Jae Hyuck Kwak" globus
"'/O=Grid/O=Globus/OU=gridcenter.or.kr/CN=Gee—-Bum Koo" globus
"/O=Grid/O=Globus/OU=gridcenter.or.kr/CN=globus" globus

# KISTI users

"'/O=Grid/O=Globus/OU=hpcnet.ne.kr/CN=Hongsuk Yi at KISTI" kisO01
"/O=Grid/O=Globus/OU=cnu.ac.kr/CN=globuslinux" kis002
"'/O=Grid/O=Globus/OU=hpcnet.ne.kr/CN=KumWon Cho" kis003
"/O=Grid/O=Globus/OU=gridcenter.or.kr/CN=Sangwan Kim" kis004
"/O=Grid/O=Globus/OU=hpcnet.ne.kr/CN=Sang Min Lee" kis005

# N=*Grid users

"'/O=Grid/O=Globus/OU=postech.ac.kr/CN=KSC" ngrid001
"/O=Grid/O=Globus/OU=snu.ac.kr/CN=floydfan" ngrid002
'/O=Grid/O=Globus/OU=kaist.ac.kr/CN=kaistCFD" ngrid003
"/O=Grid/O=Globus/OU=gridcenter.or.kr/CN=cfdkwon" ngrid003
"'/O=Grid/O=Globus/OU=me.pusan.ac.kr/CN=sdhong" ngrid004
"'/O=Grid/O=Globus/OU=sookmyung.ac.kr/CN=grid1" ngrid005
"/O=Grid/O=Globus/OU=grid.pusan.ac.kr/CN=gridnode1" ngrid006
"/O=Grid/O=Globus/OU=SNU/CN=dcslab" ngrid007
"/O=Grid/O=Globus/OU=Kkaist.ac.kr/CN=globus_at_wwf" ngrid008
"'/O=Grid/O=Globus/OU=mju.ac.kr/CN=globus" ngrid010
"/O=Grid/O=Globus/OU=konkuk.ac.kr/CN=konkukimc" ngrid011
"/O=Grid/O=Globus/OU=kumho.co.kr/CN=globus" ngrid013
"'/O=Grid/O=Globus/OU=cs.kookmin.ac.kr/CN=lucifer at Kookmin Univ" ngrid015
"/O=Grid/O=Globus/OU=Nanomics/CN=Taesung Moon" ngrid016
"'/O=Grid/O=Globus/OU=pknu.ac.kr/CN=cgtest" ngrid017
"'/O=Grid/O=Globus/OU=ssc.ac.kr/CN=SSU Workflow" ngrid018
"/0=Grid/O=Globus/OU=kaist.ac.kr/CN=globus_at_dalton1" ngrid019
"'/O=Grid/O=Globus/OU=Kkaist.ac.kr/CN=eugene" ngrid020
"'/O=Grid/O=Globus/OU=uos.ac.kr/CN=ccsgrid" ngrid021

3% 7 grid-mapfile

t}. MPICH_G2 A X

mpich_G2% globus toolkite] A &3l serviceE AFES 4= == MPl 255
T3 sA o]t} mpich_G2+ ¥HF mpich-1.2.5 ¥¥F Bl A S device® globus toolkit<
gste] Huld st

$ gunzip —c mpich.tar.gz | tar xvf —

$ patch —p0 < patch.all

$ ./configure ——with—device=globus2:-flavor=gcc32dbg
$ make

# make install
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7l 2 EHA

A4 ZEhA9F AlolE 7]HE ZEA]7]3L localhostoll A /bin/dateS A3 A]71

EERJES

$ /usr/local/globus/bin/grid—proxy—init

$ /usr/local/globus/bin/globus—personal—-gatekeeper —start
GRAMcontact: sdd125.hpcnet.ne.kr:32915:/0=Grid/O=Globus
/OU=hpcnet.ne.kr/CN=

globus at sdd125

$ /usr/local/globus/bin/globusrun —o —-r W
"localhost:32915:/0=Grid/O=Globus/OU=hpcnet.ne.kr/CN=globus at
sdd125" '&(executable=/bin/date)'

il

ol7]el M grid-mapfileo] =" t& 7]@e] Adel jobs HAFATIHY
localhost thAlell 3l'd hostnames 7|48t = &=Hl, KISTI administrator®] B ~E
Ay B AsHes S0 F AAbTH

gsincftpi= 719 ncftpell GSIF-&& F7Fste] a2gl= 3o 2= 743k A
oS24 ATl gl AFEAfe] tete] data AE A s&gh a2

=
gsincftp®] HIAE ZAifolal vR7iA 2 A4 Zeds #3QlE o+ vk

-

4=
-

i

i)

$ gsincftp localhost

NcFTP 3.0.3 (April 15, 2001) by Mike Gleason (ncftp@ncftp.com).
Connecting to 127.0.0.1....localhost FTP server

(GridFTP Server 1.0 [GSI patch v0.5] wu-2.6.1(2) Wed May 15 19:23:46
KST 2002) ready...Logging in...

User globus logged in.

Logged in to localhost.

ncftp /home/globus >

gsisshi= ssholl GSI s F7F AZA =AM vpi7A| =2 Adasds &9 &

e
T Ak

$ gsissh jupiter.gridcenter.or.kr

o] Qo= GRIS AH|2E 7153 AEjo A MDSE E38lo] thst Juso]
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shelaaleh,

tjo

¢
d

$ grid-info—search —h ngrid—mds.gridcenter.or.kr —p 2135 -x —-b W
"Mds—Vo—-name=local, o=Grid"

$ grid-info—search —h ngrid—mds.gridcenter.or.kr —p 2135 -x —-b W
"Mds—-Vo—-name=ngrid—-mds, o=Grid"

$ grid-info—search -x —b "Mds-Vo—-name=ngrid—-mds, o=Grid" -s base W
giisregistrationstatus

t}. MPICH_G2

$mpich_location/bin/machines 3ol Alg&a AAl =9 7l5XE Folsta
=

mpich_G23 2] Alo]E Q] w7l 1}9}9= ring.c A& &

$ make ring

$ /usr/local/mpich_G2/bin/mpirun —np 4 ring

Master: end of trip 1 of 1: after receiving passed_num=4
(should be =tripxnumprocs=4) from source=3

T3 MPICH_G29] mpirune RSL(Resource Specification Language)E 243 314
globusel] B 4= 2l+=d|, RSL script= 3} ©]42] sub-job o & FA o] lom
ARk o= shho] subjob shure] fA Aol R EA o dvk. SSC4,
Jupiter, VenusE &3l HPLS =2]7] 98] RSL 3¢S WY g3 2ol

—dumprsl S4-& o]&3lA AAAAZA 5 3]

$mpirun —dumprs!l —np 8 xhpl > RSLfile.rsl

A% RSL oS Al oo A4 2o vl F87] el v 2ol 4
SHAT. count= SiF YA ARl EVF AREE AMPmES yERf=d, SSC49] A4
470, Jupiter 271, Venus 2712 Al43ch. Al& 8 TEL uhgslo| ] 543k 200009
A 95000 ALole] AL o] EE F.

o
-
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( &(resourceManagerContact="ssc4.snu.ac.kr")
(count=4)
(label="subjob 0")
(environment=(GLOBUS_DUROC_SUBJOB_INDEX 0)
(GLOBUS_TCP_PORT_RANGE "20000,25000")
(LD_LIBRARY_PATH /usr/local/GLOBUS/Iib/))
(directory="/home/sjkim/hpl/bin/jupiter")
(executable="/home/sjkim/hpl/bin/jupiter/xhpl")
)
( &(resourceManagerContact="jupiter.gridcenter.or.kr")
(count =2)
(label="subjob 1")
(environment=(GLOBUS_DUROC_SUBJOB_INDEX 1)
(GLOBUS_TCP_PORT_RANGE "20000,25000")
(LD_LIBRARY_PATH /usr/local/GLOBUS/Iib/))
(directory="/home/ngrid/ngrid014/hpl/bin/jupiter")
(executable="/home/ngrid/ngrid014/hpl/bin/jupiter/xhpl")
)
( &(resourceManagerContact="venus.gridcenter.or.kr")
(count=2)
(label="subjob 2")
(environment=(GLOBUS_DUROC_SUBJOB_INDEX 2)
(GLOBUS_TCP_PORT_RANGE "20000,25000")
(LD_LIBRARY_PATH /usr/local/GLOBUS/Iib/))
(directory="/home/ngrid/ngrid014/hpl/bin/venus")
(executable="/home/ngrid/ngrid014/hpl/bin/venus/xhpl")
)

¥ 8 SSC4, Jupiter, VenusE 530S we] RSL file

t}. OpenPBS

pbs_server, pbs_sched®} pbs_mom¢|] A& =1 = 3o PBS master ==

7} o] Abe] R} tehd,

# /usr/pbs/bin/pbsnodes —a
ssc101

state = free

np = 1

ntype = cluster
ssc102

state = free

np = 1

ntype = cluster
ssc103

state = free

np =1

ntype = cluster

(O] 5HA 2F)
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master ==0A e e Al AHHE

= A7,

Ll

ZAdstel 16709 w=sof thate] o

$ vi test.sh

#1/bin/sh

#PBS -1 nodes=3 # A&MEQ =5 execlusive otH 0IZat)| ol EHECH.
hostname

cat $PBS_NODEFILE

NPROCS="wc -1 < $PBS_NODEFILE® #IZZAMAMS2 £=E AOSL}.

date # A Al AlZE

/usr/local/mpich/bin/mpirun —v —machinefile $PBS_NODEFILE —np $NPROCS
$PBS_O_WORKDIR/cpi

sleep 10

date # &l Bz Al2t

$ wa

$ gsub test.sh

113.s5¢401

gt ge A

il
e
o
-
%0,
2
o

$ cat test.sh.0113
ssc401
ssc402
ssc403
(e

o M

Thu July 29 09:54:50 KST 2003

running /home/sjkim/pbs_test/cpi on 16 LINUX ch_p4 processors
Created /home/sjkim/P123221

pi is approximately 3.1416009869231249, Error is 0.0000083333333318
wall clock time = 0.000371

Thu July 29 09:55:01 KST 2003

A Alz=El A Aol Ea1 JAY ti7] T ZPol AS A5 gstat HE
g & & Uk
$ gstat —n

ssc4.snu.ac.kr:
Job ID Username Queue Jobname SessID NDS TSK Memory Time S Time

2216.ssc4.snu.a ngrid004 workg STDIN 17912 4 - —— -— R 490:2
ssc408/0+ssc407/0+ssc405/0+ssc401/0

3138.ssc4.snu.a kisO01  workg STDIN 6405 1 ——- —— -—-— R —
ssc406/0

A 24 IBA HEE
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AFE A Al A" B A 9 BAo] Tagh, 53] oW
AFHA N} 2ol B 7ol FHYS a2 71He] Ado] giatEE Aol
Ho] $8EA FAEAMNA ATEHE e, 22 =9 failure”’} end-user Y%
o AU 4= vro ¢lt}. Linpack Benchmark Z 2138 7] Ao g Ax=ho
HEE Fo)x = nxte]l AY Systems & W3 LU factorization HOE &
T-3o. 24 Super Computer?] 53 F4st=dl ol &5 =, CPUY AedS
Ao o] &dts o] TrIAYS olfste] o A =i A" b

e Avngt BEG SHFoIE AsU] SEE ol gL WAL Rasih

O

A 34 FHLH AI&HY HA| vz HZEE
7}. Netpipe HIZE

netpipe= tcp ¥ Z 9] A71E WIAAZIH HEHS dos A= =qolth
ssc401°l netpipe recieverg % 9%l ssc4029 A transmitter = 3| F1-& B uUj7h -
AE 7I7HIE YEHS] Aes AYRgdt bS5 HEE Zd3igE 2 3jzle 2
7] of &S el 2Rl

E 77 E U ES A" 9 oF 32us9] latencyE YEFH™ 100Mbps fast
ethernet 374 Htt 4 F£& 45 13 vk gvk AME TPTr R AAHAS
359 Gigabit MEE SR = Aso] "olx=H, o= dAg w3ty %-&o
e U ES 4 AstE FAHE
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Metpipe Result

£00 . . .

45'] _""""""""""'E' """"""""""" E'"-E!t"';_'l'_:__':""'"‘"-'k:::' TTT =
: I :

1] R GEICCERTEERRPE e ERICERTE 3oeeneo
i y i

e REEELEEEELEEE oo e e e e i .
: i :

ST e R
@ : A :
1 S .S S S
= : P :

1] ---------------- RS ----- .

151 SRS SRS F NPT S S—

: / : :
1DD —---------------------:r _________ P’ ___________ E_____________________'E _____ -
| P P RERRRRRETRRRRS  SSSCCTTLTRTLRR FRRRE
: — : 1
=0 ] i i
10° 10° 1ot 1
Byte
13 3 netpipe test
Y. Linpack HIAE
LA HAEo®: AFEHIE AP wiXvla HAEE o]83}9] block A7],

Al A7) 20500, 4x4¢] P,Q

%319tk block 7] 104,
=z 2
Z3F °F 2609 A FEard AL

6.42Gflops= eI ©]
S YeEda 9l

lo

Mo Mo

rr

N : 20500
NB 104
P 4

Q : 4

PFACT : Left
NBMIN : 2
NDIV ¢ 2

RFACT : Left

BCAST : 1ring

DEPTH : 0

SWAP : Mix (threshold = 64)
L1 : transposed form

U : transposed form
EQUIL :yes
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ALIGN : 8 double precision words

— The matrix A is randomly generated for each test.

— The following scaled residual checks will be computed:
1) [1Ax-bll_oo / (eps * [|Al|_1 * N )

2) | 1Ax=bll_oo / (eps * [IAI1_1 = [Ix|]I_1 )

3) | 1Ax-bl|_oo / (eps * | |All_oo = | Ix]||_oo )

- The relative machine precision (eps) is taken to be 1.110223e-16
— Computational tests pass if scaled residuals are less than 16.0
TV N NB P Q Time Gflops

WwooL2L2 20500 104 4 4 217.44 2.642e+01

[ |Ax-bll_oo / (eps * [|Al|_1 *N ) 0.0038019 ...... PASSED
[|Ax-bl|l_oo / (eps * [|All_1 = [Ix||_1 )= 0.0045296 ...... PASSED
[|Ax=b||_oo / (eps * [IAll_oo = |Ix]|_oo )= 0.0008809 ...... PASSED

o o
Il
©
(@)
o
(@)
(0]
(00)
(@)
©

3£ 9 HPL test

o B A2"7Y A% HAE

- nE9oje] Ax @ HAAHS 85| ¢s] SSC4, Jupiter, VenusE 5319
5ol

HPL Hl=ES stk obdle] Esl o] vl Alxdlold Het lnch
Gojg e & 5 Atk oA Mg Abole] YEY GEd ols) ¥E W
H

9] ]
ofub7] wWeltt. &2 MEwS &kl = KISTIS Jupiterst VenusE A&

e

T

A% A AsE 2@ e es & S sl

HAEH DS OlEd=s =q4as =%=1

SSC4 8CPU 24 13.1 54 .6%

Jupiter 8CPU 27.2 13.0 47 8%

Venus 8CPU 32 12.7 39.7%

SSC4 4 + Jupiter 4 25.6 8.96 35.0%

SSC4 4 + Venus 4 28 9.67 34.5%

Jupiter 4 + Venus 4 29.6 11.30 38.2%

SSC4 4 + Jupiter 2 + Venus 2 26.8 8.8 32.8%

¥ 10 HPL A% "H2E 23 (49 :Gflops)

- SSC4, Jupiter, Venus, PNU, Postech®] A|Z~8lE-9 ts}e] NetpipeE ©]-83}¢]
A 27kl &4l latencyE AT B YT Fllusol A FHuse] SHHEES AlZe] YERE

o} wRx7EA 2 Jupiteret VenusAlole] 7o) #A|d Eth
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SSC4 Jupiter Venus PNU Postech
SSC4 . 2552 2360 4251 6108
Jupiter 2552 . 200 4372 2232
Venus 2360 200 . 6562 2227
PNU 4251 4372 6562 . 7832
Postech 6108 2232 2227 7832 .

% 11 H2EHE Alo]e] TCP/IP latency(us)
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ol 1= g E9] AAl Kl Wk HFH A A ~Ee] FFHo] A
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