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1. 2|52 A%
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ii. SCSI Adapter Driver Patch
XAl Ultra320 SCSI Controllor o] A2 7|2 =8l X2 EZI0|HE AI23IH
i/o error & A = A7} QLCH CHEXMO HEZS 2 Adatec 2| AIC-29320
HEZ2o| 2% dfg X Alo] g AX| SHH SCSI ZX| Q1A F0| HX HE|=

SH7t Zde

boot : linux apic
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ZlEHeR XVt 2tz E = REY0| SYH2R =Xt RE Al o LHEO| U=
X|, GtE|M0] FMOlz HE0| HA=X 5 = Lt

E3| SCSI 3l=Qt IDE $t=E Zt0| MANSID MX| 8 AL LLO =2 GRUB 52| bootloader
oM 8&H2=2 HE O|0|X[E Loading SHX| Rote 427t 4t

=Xl ofZ HYs 2ot

| EAMKICDE HEIS|M rescue REZ S0 ZIC}
df § 2| /dev/hda2 7} /mnt/sysimage Of mount &|0{ QUL
SIECIAAY RUe lilo.conf = /mnt/sysimage/etc/lilo.conf Of ZF QJUCE.
Ol of =S & AKX lilo & HHSIH EICL rescue REOME vie AAHECH
# vi /mnt/sysimage/etc/lilo.conf

/mnt/sysimage/etc/lilo.conf & =8 =

/etc Of =AtotCt
# cp /mnt/sysimage/etc/lilo.conf /etc
O 7|74 X2 St lilo & H&-AIZ|H o7} o

A

/etc/lilo.conf O A /boot 2t EO{R/U= X /mnt/sysimage/boot £ HFR LT XZE

g
n

0

OlF| lilo & ASA|ZICE

# /mnt/sysimage/sbin/lilo
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/boot/chainb £ A e=Cte OA|X|ZF LIEFLEH,

# cp /mnt/sysimage/boot/chain.b /boot/ %t CtS0f
#/mnt/sysimage/sbin/lilo

Jot
rlo

# chroot /mnt/sysimage

# /sbin/lilo
St =ICH
// GRUB Bootloader 2 | Al 24 28 S0 oz 2

HXAN root X|HE ol FL|C|
grub > root (hd0,0)

-> X /boot LE|MO| X|S X|FSHCh 2Y E=2| /boot LEE[M

= | o
o] gle d20=/ S|IXE AEELCL
grub > kernel /vmlinuz-2.4.20-8smp ro root=/dev/sda2
-> HHN / oHE[M IXE HO FLC

grub > initrd /initrd-2.4.20-8smp.img
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-> SCSI 3tEQl F% initrd O|O|X[7} G2 StE 24 Z RE.

grub > boot
St £ Lok
O = /etc/grub.conf & 7StAHLE A LILO & +H5I0 CiA| HE3ta &

=
tH ElC

OF

—_

A2 LILO 2 SCSI 2 IDE £ Hdl & sda 7} AW C|AAT} OtL|2t= o7t
Wiy ke FR7t ULk

Ol= LLO2tE REZG = A BIOS of ZX|0f 2HE S2& = otA| 7] ME0

ClA30] 2tHSHM O|H 2| 7F 2dsStH.
lilo.conf 0| CIS LHES =7l8 =T E=IC|

disk=/dev/sda
bios=0x80
disk=/dev/hda
bios=0x81

?le] 28 W82 SCSI 7k HER st=dt= AS LULO O|A QASIE=E siF== Z0|Cth

O[EA sffop #EAl ¥z LLO 7t =g & Aoltt
® €% 28 ¥ HI7 %Y

i F2 MHA DHEIM Y gl W Oy A2 4
ol mE[E HHMOM 23 HXO| =2 MH[A HE[M T HojH A mE[EQ
/home 1} AH|A mZ O kA HHE|M QI /usr/local 2 F-d8ljOF Sl11 O] F=749| LbE|M

= g9 % 280 2 reiserfs F2 xfs 2 Ot A[LBS 27F ot St=F S
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# fdisk /dev/sda

-> /usr/local : 3G

-> /home LA HE =

# mkfs.reiserfs /dev/sda8 -> /dev/sda? O|= T ItE|MO| C|HIO|AHE MO|=LC}.

# mkfs.reiserfs /dev/sda9

# vi /etc/fstab

LABEL=/ / ext3 defaults 11
LABEL=/boot /boot ext3 defaults 12
none /dev/pts devpts gid=5mode=620 00
none /proc proc defaults 00
none /dev/shm tmpfs  defaults 00
LABEL=/tmp /tmp ext3 defaults 12
LABEL=/usr Jusr ext3 defaults 12
LABEL=/var /var ext3 defaults 12
/dev/sda6 swap swap defaults 00
/dev/cdrom /mnt/cdrom udf,is09660 noauto,owner,kudzu,ro 0 0
/dev/fd0 /mnt/floppy auto noauto,owner,kudzu 0 0
# Of2HE F7tel&E

/dev/sda8 /usr/local reiserfs defaults 12

/dev/sda9 /home reiserfs defaults 12
# tar czvf local.tgz /usr/local -> /usr/local O] CIMERZ| 1XxE B

# cp local.tgz /
# mount -a
#cd/

# tar xzvf local.tgz

2N CHE[MDF Ohd A" 80| SEHeR HA=XE 2ol oot
# df -h
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Filesystem Size Used Avail Use% Mounted on
/dev/sda? 981M 121M 811M 13%/
/dev/sdal 198M  15M 173M 8% /boot
none 1009M 0 1009M 0% /dev/shm
/dev/sda7 487M  8.1M 454M 2% /tmp
/dev/sda5 29G 898M 1.9G 33% /usr
/dev/sda3 29G 58M 27G 3% /var
/dev/sda8 29G 33M 28G 2% /usr/local
/dev/sda9 22G 33M  22G 1% /home

i. A" g el

OHX|SHO 2 SX| A|AEIO| H/W, S/W T4
Ol 3R A|AE EHX|7} RYCH2 QlAIS
A|AE MEZ 7|28 o|O0|2 74X|1

HOZ 0|2 22| Ao & =20]

UL
.

[Ct O|l= A
1740l |C

3}0]

=/ -

- booting message

# dmesg

-CPU HE
# cat /proc/cpuinfo

- 22 g2

# cat /proc/meminfo

- SCSI &2 HDD HEE

# cat /proc/scsi/scsi

- SCSI controllor M &
# cat /proc/scsi/aic7xxx/0

- IDE slE HE
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* glsA 22AF 7| YA (Linux Cluster technical white paper)
# cat /proc/ide/hda/model
# cat /proc/ide/hda/setting

HEH3 J=
# ifconfig

# route -n

- OtE[M HEHE
# fdisk -l /dev/sda

- ClA3 g2F

# df -h

O[2 M =Xl &X ur-go| 22 &AL
Chg ZoM= EX
=

A4l E2t0

o= &X| & m7|X|e] Z|&I T{7|X| YHIO|E 8 7|Et SHELO 2
O|E0] tiet 2FS oStAlSLIC

o= ©

2. Ij7|X| AGo|E

@ S/W Package Update

252 AIAES Open £ OS 9 Bt Hotof Cheh $IOF0| UCkD A2Het 4 X8t
Ol9t Ea| Open E A|AEQl BHS moto] H{OPHE Dl AFHO| THoistel mjX| Boz
m]

Zo|xtel 2Tt FAIE[EH 2ot & ZEsitn e+ QCt

G
SSL 915 ol2{7t SAStAl BHOICE Ol ¥R HHE BH Ol Redhatd O] LEE O
H=giAtel up2date 915 WAO] HZO| AT W20l FANHOl up2dateS 0|&3tol

Al
HHHQ 7K HHOIES dt7| ?lohM= HAN up2date S 12|0|= B{OF SHCL

—

ot

# wget ftp://updates.redhat.com/9/en/os/i386/up2date*

o] #EL2=2 HIZ up2date Of B E I{7|X[E O »S &= AS AOICL
A

=]
up2date / up2date-gnome F7{2| Ij7|X|E Chz ZAH FZAQIH 0]F up2date-gnome
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S Xwindows 2| gnome O] AX| = ZL0|0t MX| S| Z2 st}
# rpm -Uvh up2date

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

# rhn_register

X|Z rhn_register & A3SIH rhn_register 7+ HE 3tHO| Lte=0H 1Y
£ X® WY L2t

# rpm --import /usr/share/rhn/RPM-GPG-KEY
# rhn_register
# gpg --import /usr/share/rhn/RPM-GPG-KEY

e A0 o A|AESl FE 8l Zithet 21F JYEE Y|
4 e BZES FOi5HH up2date of X[HZS
BR0l= 3/0E 712k Metol A7| WE0| 2K Alof ot

# up2date -p -> B A|AHO| RPM I§7|X| MEE H2|stCt.
# up2date -u -d -> YHO|EE A|Z Ij7|X|E C} =L}

up2date OA -d SMES ALESHH YHO|E Oy THF|X|E CH2 &0t /var/spool/up2date
ot MEECH

-u 8T ALESHE CH2 2OorM YHOIE mi7|X|S Btz 2X] 3t dX|7 2=z &
rpm = APA| SHA ELICE ZHY YHIOIE O A[LEO] o2l & 8% AL 22 EH
O2 YUHOE AlZ 2R {l0] oo L2 forzd 1 m{7|X[E O|&5t0 CHE Al
SOl HIAYOIEE A7l YHO| HY AOCh T 9 2= Ao mi7|X| 40|
TAret d20 2foj7h ALY

@ H/W Driver Update

dmesg message £ A0 EM 70| 2ot FX|o| EEI0|E HHES =l & 5 UL,
| 2XM|7F Zl= Z40| SCSI Controllor 2t Intel Gigabit Card 7} CHE™ O|LC}.
S AISEO X Al AME XS olgLo

=

OF

2 rlot
Rl
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# cat /etc/modules.conf

alias ethO 1000
alias ethl 100
alias scsi_hostadapter aic7xxx

alias usb-controller usb-uhci

# dmesg | grep Driver
# dmesg | grep DRIVER
# dmesg | grep driver

scsi0 : Adaptec AIC7XXX EISA/VLB/PCI SCSI HBA DRIVER, Rev 6.2.8
Intel(R) PRO/1000 Network Driver - version 4.4.19-k1
Intel(R) PRO/100 Network Driver - version 2.1.29-k2

CHEZROI AL AIC79XX -> 2.0.2 O|At

e1000 -> 5.043 O|4t

el00 -> 2.2.21 O|4t

o HHZ HX| St=& 3irt

rpm 2 EOIF S2ojE HAHS ¥ AIAH 7Y 0| oFgoR Sato|H

—
HX| = kernal upgradeE & ZR0|= HBtEA| LAl X E2I0[E HT S 2QI5HAMOF

St

=

3.0S 2 7|2 2ot JX gl Hot mj7|X| X

® Os ## 7|2 Hot

2

i. HE g2 ¥
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22 = HA

/sbin/chkconfig --del anacron
/sbin/chkconfig --del atd
/sbin/chkconfig --del autofs
/sbin/chkconfig --del echo
/sbin/chkconfig --del finger
/sbin/chkconfig --del gpm
/sbin/chkconfig --del nfs
/sbin/chkconfig --del nfslock
/sbin/chkconfig --del portmap
/sbin/chkconfig --del rlogin
/sbin/chkconfig --del rsh
/sbin/chkconfig --del rsync
/sbin/chkconfig --del Ipd
/sbin/chkconfig --del xfs

712 =

/sbin/chkconfig --add crond
/sbin/chkconfig --add network
/sbin/chkconfig --add sshd
/sbin/chkconfig --add syslog

* MH A O

/sbin/chkconfig --add named
/sbin/chkconfig --add proftpd
/sbin/chkconfig --add sendmail
/sbin/chkconfig --add nfs
/sbin/chkconfig --add portmap
/sbin/chkconfig --add rlogin
/sbin/chkconfig --add rsh
/sbin/chkconfig --add rsync

*

Zosth xinetd HI2 XA

e

¥
njy
4
JC
[
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# rm -f chargen

# rm -f chargen-udp
# rm -f daytime

# rm -f daytime-udp
# rm -f echo

# rm -f echo-udp

# rm -f finger

# rm -f ntalk

# rm -f rexec

# rm -f rlogin

#rm -f rsh

# rm -f rsync

# rm -f servers

# rm -f services

# rm -f sgi_fam

# rm -f talk

# rm -f telnet

#rm -f time

# rm -f time-udp

# rm -f proftpd-inetd

i 7R A2 AY Y

* 2EAch A" A A
# userdel adm

# userdel Ip

# userdel sync

# userdel shutdown
# userdel halt

# userdel news

# userdel uucp

# userdel operator
# userdel games

# userdel gopher

gt A28 & AH|

M
E!
gl

ujy
JC
>

% ax
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# groupdel adm

# groupdel Ip

# groupdel news

# groupdel uucp

# groupdel games

# groupdel dip

i, AR Hola

* suid sgid T{O| 40| B20| ZA

ot

HOlM

—

# find / -type f #W( -perm -4000 -o -perm -2000 #)

chmod 700 /usr/bin/chage
chmod 700 /usr/bin/gpasswd
chmod 700 /usr/bin/wall

chmod 700 /usr/bin/chfn

chmod 700 /usr/bin/chsh

chmod 700 /usr/bin/newgrp
chmod 700 /usr/bin/write
chmod 700 /usr/bin/passwd
chmod 700 /usr/bin/at

chmod 700 /usr/bin/lockfile
chmod 700 /usr/bin/rcp

chmod 700 /usr/bin/rlogin
chmod 700 /usr/bin/rsh

chmod 700 /usr/bin/slocate
chmod 700 /usr/bin/crontab
chmod 700 /usr/libexec/openssh/ssh-keysign
chmod 700 /usr/sbin/ping6
chmod 700 /usr/sbin/traceroute6
chmod 700 /usr/sbin/usernetctl
chmod 700 /usr/sbin/userhelper
chmod 700 /usr/sbin/lockdev
chmod 700 /usr/sbin/userisdnctl
chmod 700 /usr/sbin/sendmail.sendmail

chmod 700 /usr/sbin/traceroute

24/401 T 0|X|
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chmod 700 /usr/sbin/utempter

chmod 700 /bin/ping

chmod 700 /bin/mount

chmod 700 /bin/umount

chmod 700 /bin/su

chmod 700 /sbin/pam_timestamp_check
chmod 700 /sbin/pwdb_chkpwd

chmod 700 /sbin/unix_chkpwd

chmod 700 /sbin/netreport

chmod 4750 /usr/bin/rcp

chmod 4750 /usr/bin/rsh

chmod 4750 /usr/bin/rlogin

chmod 4111 /usr/bin/sudo

chmod 2750 /usr/sbin/sendmail.sendmail
chmod 4750 /bin/su

< 22Xt D50 ZetEl AFoA A" 22| B AE

chmod 750 /bin/ps
chmod 750 /bin/netstat
chmod 750 /bin/dmesg
chmod 750 /bin/df
chmod 750 /usr/bin/w
chmod 750 /usr/bin/who
chmod 750 /usr/bin/last
chmod 750 /usr/bin/top
chmod 750 /usr/sbin/Isof

chgrp wheel /bin/ps
chgrp wheel /bin/netstat
chgrp wheel /bin/dmesg
chgrp wheel /bin/df
chgrp wheel /usr/bin/w
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*aaua
=2Ta—

M Zl2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)
chgrp wheel /usr/bin/who

chgrp wheel /usr/bin/last

chgrp wheel /usr/bin/top

chgrp wheel /usr/sbin/Isof

chgrp wheel /usr/bin/rcp

chgrp wheel /usr/bin/rsh

chgrp wheel /usr/bin/rlogin

# vi /etc/group

chmod 711/
chmod 711 /home
chmod 711 /var
chmod 711 /var/log
chmod 711 /etc
chmod 700 /root

© gt shell AFEXAF XY W& LAl 517

/etc/profile mAUS| KL & 220 of2f WHE F7t

if [ $LOGNAME != "admin" ]
then
HISTFILE=/var/log/user_history

26/401 H|O| K|
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TMOUT=200

echo -n"

>> /var/log/user_history
fi

HISTFILE=/root/.bash_history
TMOUT=-1

Otx|ato 2 /var/log/user_history Ito| HO|ME 662 CF Bl|FL|LC}

v. TCP HoF M

* TCP Wrapper 2 TCP MH|A HZ Aot HA

# vi /etc/hosts.deny

sshd : ALL : twist ( /root/bin/hostchk Y Y %a %c %d %h %n %p %s %u ) &

in.proftpd : ALL : twist ( /root/bin/hostchk Y Y %a %c %d %h %n %p %s %u ) &

# vi /etc/hosts.allow

sshd : localhost 127.0.0.1 211.241.202. 192.168.1.

27/401 H|O| K|
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in.proftpd : localhost 127.0.0.1 211.241.202. 192.168.1.

# vi /root/bin/hostchk

#1/bin/sh

HHHH AR AR B o|E

# 0 A

mailto=alang@clunix.com

# StHEF O, HYHES o F

dsp=$1; msg=$2

# YEX HE 5

a=$3; c=%4; d=$5; h=$6; n=$7; p=9$8; s=$9; u=%$10

# BT AlZt

time="date"

# ™EANZX A MHO| finger HE
finger="/usr/bin/finger -| @$h 2> /dev/null’

HHHHHH AR H RS AR AR SHH =

if [ $dsp = Y]
then

/bin/echo -n "

H&0[ HEEA EsUEt

Access Time

Client host address

28/401 m[O|X|
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Client information 2 $c
Client host name(or IP) : $h
Client host name :$n

Client user name 2 %u

H#HHR AR AR AR O Y SMNER

if [ $msg =Y ]
then

/bin/echo -n "

d& AR SHE8E

Access Time

Access client host address

Access client information : $c
The daemon process name : $d
Access client host name(or IP) : $h
Access client host name 2 $n
The daemon process id 2 $p
Server information : $s

Access client user name

/bin/mail -s "tcp_wrapper report [$d]" $mailto
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# vi /root/bin/synfl

sysctl -w net.ipv4.tcp_max_syn_backlog=1024
sysctl -w net.ipv4.tcp_syncookies=1

sysctl -w net.ipv4.icmp_destunreach_rate=1

sysctl -w net.ipv4.icmp_echo_ignore_broadcasts=1
sysctl -w net.ipv4.icmp_echoreply_rate=1

sysctl -w net.ipv4.icmp_ignore_bogus_error_responses=1
sysctl -w net.ipv4.icmp_paramprob_rate=1

sysctl -w net.ipv4.icmp_timeexceed_rate=1

sysctl -w net.ipv4.igmp_max_memberships=1
sysctl -w net.ipv4.ip_default_ttl=64

sysctl -w net.ipv4.ip_forward=0

sysctl -w net.ipv4.ipfrag_time=15

sysctl -w net.ipv4.tcp_syn_retries=3

sysctl -w net.ipv4.tcp_retries1=3

sysctl -w net.ipv4.tcp_retries2=7

sysctl -w net.ipv4.conf.ethO.rp_filter=2

sysctl -w net.ipv4.conf.lo.rp_filter=2

susctl -w net.ipv4.conf.default.rp_filter=2

sysctl -w net.ipv4.conf.default.rp_filter=2

sysctl -w net.ipv4.conf.all.rp_filter=2

sysctl -w net.ipv4.conf.ethO.accept_redirects=0
sysctl -w net.ipv4.conf.lo.accept_redirects=0

sysctl -w net.ipv4.conf.default.accept_redirects=0
sysctl -w net.ipv4.conf.all.accept_redirects=0

sysctl -w net.ipv4.conf.ethO.accept_source_route=0
sysctl -w net.ipv4.conf.lo.accept_source_route=0
sysctl -w net.ipv4.conf.default.accept_source_route=0
sysctl -w net.ipv4.conf.all.accept_source_route=0
sysctl -w net.ipv4.conf.ethO.bootp_relay=0

sysctl -w net.ipv4.conf.lo.bootp_relay=0

sysctl -w net.ipv4.conf.default.bootp_relay=0

sysctl -w net.ipv4.conf.all.bootp_relay=0
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sysctl -w net.ipv4.conf.eth0.log_martians=1

sysctl -w

net.ipvé4.conf.lo.log_martians=1

sysctl -w net.ipv4.conf.default.log_martians=1

sysctl -w net.ipv4d.conf.all.log_martians=1
sysctl -w net.ipv4.conf.ethO.secure_redirects=0
sysctl -w net.ipv4.conf.lo.secure_redirects=0
sysctl -w net.ipv4.conf.default.secure_redirects=0
sysctl -w net.ipv4.conf.all.secure_redirects=0
sysctl -w net.ipv4.tcp_keepalive_time=30
sysctl -w net.ipv4.tcp_fin_timeout=30

net.ipv4.tcp_tw_buckets=1440000

net.ipv4.tcp_tw_buckets=1440000

sysctl -w
sysctl -w
sysctl -w net.ipv4.tcp_keepalive_probes=2

sysctl -w net.ipv4.tcp_max_ka_probes=100

CANAH AT Al RHS A% RS 27}

# vi /etc/rc.d/rc.local

rdate -s time.bora.net

/root/bin/synfl

* X|ZHOZ Open port scan 29l

72X Os 28 A 2ot 20| =L XFTH2Z A MH|ATF 0| R0
o

X|= TCP/IP Port Of CH3{l A[AE 27| SEHO|A 2LOF FO0{0F SHCL

oF L
T

ol= ofuj mot x|

OtOF

N2 ZET Fof U2 BP Hotd] N2 e

ol-7-| O| |:|-

Port Scan = 2= 7}E Q0| At

AtE "2 ChEah 2L

5t=740| nmap,ncnetstat,lsof S O|C}.
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nmap,nc,netstat S 0|2 A A|AHIOl &

# nmap localhost -p 1-65535
# nc -w 3 -v -z localhost 1-65535
# netstat -ant | grep LISTEN

21/tcp
22/tcp
23/tcp
25/tcp
53/tcp
80/tcp
3306/tcp

open ftp

open ssh
open telnet
open smtp

domain

http
mysq!

open
open

open

@ Het af7|x] dX|

i fcheck AX| 8! 22|
“ 1tg)
X 27R| 9| A|AE MX|=
OpX|gto 2 HX| 7|2 EOF HE|=l AlA
ofiof etdolCt FZE MA =213
8RB O] 7| M A= Fcheck =

a4 Utk

P

b

A Z2I™S O A== SHAL

mjo
Ho

http://www.geocities.com/fcheck2000/
7t Z A Z2IZ0| AS A0 LS

=3 E 1. .fcheckfcheck.cfg mo| M7

# tar xzvf FCheck_2.07.59.tar.gz

3‘2]
=T

Hlo

HA =

hnical white paper)

DAM M3 T2 YW (Fcheck M%)

712 Hoto MAE MOoF ZEE0
| A0 Cis A2
OS2 = HEHMOIA Tripwire 7t

ZHEHSEH A Tripwire

Bt /usr/local 20

W= HN +E5HAL
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# cd fcheck
# vi fcheck

HHHHHHH R R BB R R
HHHHHHH S HHHAHH

User modifiable variable definitions:
#
HHBHHH AR HHH BB HHH B R HH AR HHH BB HH AR HH AR HHH BB HA R H AR AR H AR
HHBHHHARHHHRHH

# This should be passed through the command line, but hard coding still works

$config="/usr/local/fcheck/fcheck.cfg";

JECEN

Directory

Directory = /bin/

Directory = /usr/bin/
Directory = /sbin/
Directory = /usr/sbin/
Directory = /usr/local/bin/
Directory = /usr/local/sbin/
Directory = /lib/

Directory = /usr/lib/
Directory = /usr/local/lib/

#

# Directory d™ S fcheck 7} H3 CIAMEZ| 2 A|AHO|
# Tach FHojL 2FEmMAUSO

#

Exclusion = /etc/passwd

Exclusion = /etc/shadow
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#

# Exclusion 4742 Directory 70| A
# O] QUO{A A IAUjotct Z2|2E2 M3
# D AR ANLL T|El XIF AFEXIE F

#

DataBase = /usr/local/fcheck/data/data.dbf

#

SESk=
O -

# DataBase A glsA ot d2E DB
# AT AR K| O{RICH
#

oz YA BHE M3Al B[

TimeZone

#File

= /usr/local/admtools/logs/sol.dbf

File 42 W gloLl 4 X2l s

71Et o HF40| et IA EHSSt=0H &S FX| EeCh7|2us HE
shc,

O|2t &0| M=% /usr/local/fcheck/data C|HIEEZ|E Tt=0 =L},

# mkdir /usr/local/fcheck/data
# /usr/local/fcheck/fcheck -ac

0|} Z0| fcheck -ac 2 mtg
0] data.dbf Lt0| 444 [0f

FZ238 MAE AlFetth. O3 data CIMEZ| ©F
xic}.

O Directory 40| si&st= Cl2E2| erojcit Otg st Masta Ay
ZE MZ4Z sleX| HAEE 510 EX}.
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# touch /etc/test
# /usr/local/fcheck/fcheck -a

1Y orof orefet #e AIE =L AOICL
PROGRESS: validating integrity of /etc/

STATUS:
ADDITION: [zzang911.net] /etc/test
Inode  Permissons Size Created On
19508  -rw-r--r-- 0 Sep 19 20:13 2001

0{E O

= oto] F7|He = AAH oty FAYS HIAstL 22
oA SEStE 221

Xt O|H o] Hz
s S oS0 BREE BIAL

o o

# vi fcheck.sh

#!/bin/sh

CHECK="/usr/local/fcheck/fcheck -a | grep Inode’
HOSTNAME="hostname’

if [ -n "$CHECK" ]
then

Jusr/local/fcheck/fcheck -a > fcheck_result
mail -s "$HOSTNAME File 2Z4M N3 ZA1}" admin@clunix.com < fcheck_result

rm -f fcheck_result

Z0Eret O|ME AAYEE Bot 28Xl BTt Jhss) Holct
O[H cron Of SEA7 S0 THY PAY HAS HErS] HYAZ WOLN el
T4 A ETh B HstE THo| HTe wstel

# /usr/local/fcheck/fcheck -ac
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LE StLtel A|A”RILOIAM e L2 W40l OfEl LFo| HO|E{of CHSHAMTH #igis o HQ

7f UCHH LB O| MAXAO| XSt HEtn & & AS AOIC

) HIE - HIOIHS| F&lO|L} At A0 WYPo| 2FeS O 0| QASHA|2 E
*Oil" WRAO| OFX| AtK|ZED WZot= AHEO| AE == Uk W2kM 7HEHo|E X2
HEo=z Hes & + UALH F2 AO|CL

Lieh QU 28t Q23" 7
8oLt 22t %EMIOHZ ME A[ABC] R X-Windows AHHIS AMESHA| E= B9
b lebz of BE2 MBSH dEE Ea7t AUt

) HEYZ #e - o 22

rlo

ASHAN oA HY SR8 FEE2| SfLiatn EHEE
Ch. QMoo= 2 SADYH 2 XtM|HA(E= 1At HHA ? =
7|2 2K3% MY S SfA &l=0, ol2fet 2K 3K Mo As22 EHE HESRR
£ S HYO| 7rs5t0jof oot

6) M oidel M= - WAl OyMof el MFLA0| CHE 27t A2z US| o
EHZ[OfOF DiCh M QI WAIO| HO|ZLt F7t9| StE C|A3, CHAE & O'E CDS o
ok OiMZE AS =+ ALK A2 o2 ZhX| Akt & ARO] EE|BhE Al

t
25t MYoiME MdEfstojoF g AOo|Lt.
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sf 57 AOIME ZEst 7|52 M3dte tarE O|8310, StE CIAI0| MESHs EAl

= TYTICL tare "Tape ARchiver" O|A Li2 ZOIME & = JAZO0| =7[0f F&E

Hol= HMAZS Qs XtF AQH FEZ|E|QH, Ol 2525 Z@st #HEQl YA AHEo
ME BE AFRO0| 7H538}D Shell Script S2 0|823IH Zats)] H0|= MAYME £7
CHESHA M2 = Aol HAS 577 Hast A|IFoME ZEst 7|52 Yolgd =

ag2|3, o= F2 HojZ HWAS M25IRAX T 2F0= D40 1gE, X7t ot
E C2io|E7t EHSIEEM HO|ZELDHE St E2t0 SESHY WAL =
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@ ol Wy

O8, O/F THHo=Z OfEA AT AKX Mo YA o Ll Ojof7| &f B== 3}

X},

X, O HO|HE o F7|2 WAL AQIJIE MEsofof & Zi0|Ct

DE HO|HE O HAS= A2 HR2M0|2E2 & 0| st HO|H Pt X Tat
FI|2 WASHE A0| 2Lt HACE QIsh C|AT S7H2 Hofg 4+ U0 HHAXA
O O|¢t EQo|ado| mZMHAE &Y = UL}

HAHZ o CH2, CHE MEO|A SAHOIANZL 7tset HEO| 2Lt 7|28 H3YER &
O wiQist LRIt glom ZF A|AEIOIC Dast A|AE M (Configuration) 1t AX|
O|E{&= HtEA| ##ISIO{0F & Zi0|C}

YHtNo 2 2|5A0| B HEES A2 /etc CIHEZ|O A2l Z+F HO|H

L /home O|3}0), O2|1 7|E} BEI7IXMo 2 MX|st= m2 2L Jusr/local Of oL

7(|.A|o| A|AE1I —|Oo| MK-I; _,_E:Iol.ozl 7I-7Fo| I:|E“EE|O|0|- | [H-‘-H X—l o| HH04E -c',-P
M ZICt O|2HIH MY MHo| ZL FIMSZ /var/spool/mail O|8t2| H|O|E{7} OfL
TROEE MAA FIISIO{oF & ZAo|ct MY ClAEZ] YA Folg HE backup
O| kf= MU CHA| HASIH 20| WX =

HFE FOASHO{OF St HA|ZI2 2
A2”L Z2 N0 CHet YEIF MEEE /proc HA[ HYS St A5 BoHA| 20t
Of ottt
8. HE S 2M=Z HMegs st YO0 E LOEEF SIA

cd /backup

tar cvpfz /backup/home.tar.gz /home --exclude=/home/test

olo] YHOIM AFBEH 40| TS| BN o EE SR

A Welme /backup Ol2Hs ClHME2|of M MAE7|E Usto@ /backup O O]
=

o

= tar WHZ 0B WAS AIRfBHLL.

"

0

¢" £ Create a new archive 2| SO Z HIQIA| M2 LS

0z
0x
Ot
=
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= Verbosely list files processed o] £ 2 HIIA| BHQO| RIME| 1 U= Azt
X CEEZ 2| AEE EOFH
archive file is local o] 50| H&HO| 0|xF 2| 0|Z0|
gdE mao| 0|50|a2t= 0|

2 ZEsiiHe ol
filter the archive through gZipQ| S22 gzip 22 =otCh= SE0|Ch
UHIM OB tar2 HHQIA| AFRE| SHRFAF FAIS Qbzg|X| QT Ty
I Z(packing) ot Lol ZAL0|= "tar" & gzip 22 LHE MU HR0=
“tar.gz" L} "tgz" & ZEAXIZ BIC|
(2tA 2H&XE7F hometar.gz L hometgz @ 4L tar Epacking
(]

(&5 Chd| siLto mez 27|19 g =% gzip

=
—
A
o
‘p" £ Preserve-Permissions 2| 5202 O [|O|E{2| Permission §EE
a
=
—

o
IS
10
_['T'_l

o
Hu

[A3EE 1] 3 20| AL AS BR0=

/backup C|HE2|0f /home/test O|SHE X| 2|2t /home O[3Ste| 2 & IS0
hometargz 2t= O|E22 WY& Mg CIHEZ[L} THYU0| O JAS ER0= --
exclude 82 74I% O|OjA MEH EICE

J2[ HMAA Tz (YR) SH2 AHE0 {2lstojof ot
PAIOl= Mol w2t HO|Hel YRIt 245 = HR7I A0, ojufd= WA oY H
M2t ol =78 & = 9 == 4271 AUCE HYA| SHS SHA| YD Thed| tar
2 Packingtl(F2) 220l= A Tv0| AKX AL E&EUY

o
Tt 7S5 W20 WAHAl =S & ALK R E LTS MEHSIO{OF BhLt.
(o] o
[ e

Oh22 HMNK| &4l OFY 7{EQl Kernel 2.2 25202 FL, slLto| M2 A 2G
7t A[Ch Atoj=Qld|, £33 mE[H O|5to] B2 LiUO0| A0 Sttof mMA=Z AT A=
A

2GE HE 4R0= HYs| 2ot WS otoOoF ohLf.

ojmiof= orzfet Z2 YOl 7t AO|C

tar cvfpz home_a_h.tar.gz /home/[a-h]*

tar cvfpz home_i_p.tar.gz /home/[i-p]*

tar cvfpz home_q_z.tar.gz /home/[q-z]*

/home O|5to| CIMEZ|0| B2 otf CIMEZ| 8l mj@o] AS Mol= A HHEZE
WAL % 27|7H8 =1toto] YA Lol Mz YK E22=2, 0|F /home O[5}
(o]
=]

o M E2|FHO|Lt T O|E°| O|LEZ F=F5t0] 352N WS St= ZO0[Ch
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J8, 2HZ2 HYs ot 23BES =438 24k

#!/bin/sh

cd /backup

rm -f *.tar.gz

tar cvfpz apache.tar.gz /usr/local/apache/

tar cvfpz home.tar.gz /home/* --exclude=/home/test

tar cvfpz etctar.gz /etc/*

tar cvfpz mail.tar.gz /var/spool/mail/*

chown backup.backup *.tar.gz
chmod 700 *.tar.gz

Is -alh | mail -s www50_backup backup@clunix.com

df -sh | mail -s www50_df backup@clunix.com

[ 23YE2]

(1) #e AIRElE LHRO| Shell Script 28 Holstct.

(2) #QIEtR10] O|2O{X| = THE|MQl /backup ©& OS3tct.

(3) ME7 #ee sjojo} 3joz 7|Zo| WE mAL BE ALK L.

(4) - (7) BRI Qe SO & Cl2lEa| 0|30 CH8) GIO|EIS ZH2t wQisict

(8) W QIEl mAO| AQAS backup O 2 MHBICE

(9) ¥ =l Ao WSS 700 O MHIL}

(10) #elo| i FIQU=K 2QIEl7| fe) Sxfo| ClEa|Ly el TiYUo| BAESO

backup@clunix.com O|A Y=z 2&SCt

(11) = TE[MO] 75 H=k AL Aol TtE[Y AL JEE YA SAA

Mol 4O ZRIX g He
Shell A3 EE= HAE|OjOF & HHOE =AHE LIFS7|B SHH EICL
2| oof A= Full Backupg HOFD QY= =

ot7| HiZICh S7tE(EEE) Y2 2Uds &2 = 7[E2 UL Ho|Eet H[w5tof

ojn] WQiEl 0|3 WHE|HL FIHE 22O Helsts WAo|Th
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#!/bin/sh
TODAY="date +"%d %b %Y"

[ A3YE3]
GIR 910 ASYES MHSY|O YA [AIYE 22 HRSH0| AFUZ EHAR(YY)
MOo2 Weig ot WHS 030| 4 CRONZ 0|83} EICt) /home of Chaf Ful

BackupZ HAst7|2 SCLO|M WY ATRE HY SHEHOf
echo ‘date +"%d %b %Y" > FULL_BACKED_DAY

i
%
N
o
o

0% DjY 9|0 [A3YE AEYES MY
=

AE2T M0 WE2 WS ot &

(1) A= AFEET} Shell A EQJS HO|sICL.

(2) &XHe| AlZHE -N SMO| O|8let &= U= 13 Jan 2001 HEZ TODAY Zf= B0
Chishet.

(3) O|™Of Full BHAA|Q] A|ZFQl FULL_BACKED_DAYE 210{ PREVIOUSDAY Z}+=

o 20 s,

(4) /home CIHEZ| O[S0 CHSH Full BIPA|2] AjZt O|2 2 Y, FJHEl T
CH8H A 2t modified_home.tgz 2H= mtUZ X ESHCE

Zohe Wy AAPEE Chx BEFSYIE XY ZXO BHO| met [AAYE 2 A3
YEoh T BULHO ABHCHH D220 LS A0l S8 ALBO| Tt
S8 zolct

13, 0lo] ATYES HhF EE 0fY AYo| AT Te 90| AEOR HHH + 9

cron 2 YZo| AT HROEA 7|2 HHIAQ crontab oA HBHT Azt Tf
2t F7|MO2 YYS +YACL crontab 2 Of2Het 20| 7S] RHRAR O|ROIXIE
= (Usens M2tE|0jE Raretct.

41/401 T 0|X|

* Z22da M ZI2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)
| S| & | 2 | A8 | BHO
2 g2 YA LEHY 5 D 3 U4 HB2 QACSTIE 2Xpz oM
=
|

S 2xkE E0| JHsEHH, * & of” of ojgjolct.

d
O3t ol YA $R0 * 0 OB BjYO|2tE Fo| BlE HO
SOl FHE AZS LEIYDA OHB BOPR RSB &0, H4E
0|Z()2 Ol8elol YW 7|2t LIEt 4 QUCh
9, Al= 0-23, Rt 0-31, &2 0-12(00E+& 122 128,12 18), 24
-7000F 72 299, 12 EQY)E LIEHHCE
ug

01 * * * * root run-parts /etc/cron.hourly
02 2 * * * root run-parts /etc/cron.daily

22 4 * * 0 root run-parts /etc/cron.weekly
42 4 1 * * root run-parts /etc/cron.monthly

0 0 * * 1 root rdate -s time.bora.net && clock -w

 2EOIM Z2te| on|E YOLHEF SHAL

NES OfAl 120 /etc/cronhourly CIHMER[L{] AR EE HAILt= 2[Ojo|2a
FHMES Of Y 02A] 220]| /etc/crondaily L{o| A3 EEE MAHTCH= 20|00
MHMES 02, oY M 44| 2220] /etc/cronweekly CIHEZ|L] AFTHEE HAH
St AN EO|X[ZH SR HEQI <> WEZO[ *0 ot 0 0|22 1FYo| 13|
22(00|22) of /etc/cron.weekly C|HEZ|L|O| ATTEE AldsI2t= 2|0|O|LC}.
HHES Ze WAooz A SN 27| siac

CrAHRfZ 0t 20| O, 0§ OAlOR, OiF L Y1) of rdate -s time.bora.net &&

lo 0

A o
n>
0
o
mn
=)
k]
Ot
O
HU
n>
o

A
rnr o
k]
2 n
S~
D
—
(@)
S~
a)
(@]
5
3
Q
O
i
re
i}
Ot
2
nz
0%
>
N
lo
ox
1o
mot
4
|.|-|
30
inl

7|E} tarL} crontab Of CHst BEI7FAQl HEO SME man I O|X|L} HOWTO EAME %

7817 Biatct
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2%} 38 3Kt HSHof CHol

= MHSta MEA
A 2ASIRAS 0= olo] AME b
OHZ #MS oL 57 & gl= Aottt EE= AtH| 0| E= AMEOf Zof
b JqAL A HOIE XA 7F 2&0| k= = ULt 0|2t R0 CHH[SHY HEEA|
XM RAS, ThSOICHH SR ANR| 27 5t0] 2Fdt= A0| ERoth|, 2Xt A2 1}
|

o
= 7t

WOl &S ftp2 TESIALL rsyncE 0|8310] £ CIMEZ| O|5t0f Ciol S7|=t
H

ME| XEHOA Q| 1k Wl e 7
Yg wooz fo[Eol &0l

_

7

_,_
R

= o o

£ otz YESO| ACL LNz WA 7|5 EIO|EsHH 2EAl IANHY2 45
MEo| Tidstn, 2xt W2 ot 5 E A0, J2[0 XA 2XHAM O FH5t
of =< MEEZ0 st= A0 AT 2ot WYOILt

i. FTP £ 0|8% 2% wey

ftpE O 8% 2A WHMHZO| HE2 expect AIYUEZF 0|80 ftp HYS A9 &
o H

= A2M ncftpgets 0|8, 23 HES Hdots YEE UL

## Expect scriptE O|23dt=

#!/usr/bin/expect

spawn ftp data.tt.co.kr
expect "Name :"

send "backupWr"

expect "Password:"

send "tomorrowWr"
expect "ftp>"

sleep 1

send "bin¥r"

expect "200 Type set to L."

sleep 1

expect "ftp>"

43/401 T 0|X|
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send "get /backup/home.tar.gz /home/pr/data_home.tar.gzWr"

expect " Kbytes/sec)"
sleep 1

expect "ftp>"

send "quititr"

expect "221 Goodbye."

interact

)

)4

)'Name " O|2t= 2EO0| 27|& 7|C(expect)StLt.
4) HIOJEf MH

)

)

3
of M&3t7| 98l username QI backup 2 U= QlE
5) username2 YHZU OO Z Password: 2t= BHSO0| 27|E 7|CtEICE

6) username Of Etdt= 2450l tomorrowsE Q& SIC}
0| wet thE Z0[Lh)
7) ftp> 2le #20| @7|2 7ozt
8) 1X7t Th7|2 3la
)

TTT

9 bmary 2 M4 g dhojof st2 2 bin QEHE St

10 A-IH-IE—‘T'- E{ 200 Type set to I 2= H20| 27| 7|Ct2IZE
11) 127 0§7|2 oS
12

13

ftp> Bls BH20| 97|12 7|Ci(expect) 3t

AAX| HOolE A 2| /home/pr/data_home.tar.gzE = A 9|
/backupC|H E2|0| home.targz 2t= LtYUZE MESHC]

(14) AH:I-IE-‘T'-E-| Kbytes/sec) 2t= HA|X|7} =M

(15) 1X 7t TH7|2 (sleep)st =

(16) ftp> HAIXI7} @72 7|cha

17)

(18)

19)

(

(

(

(

(

( g
(0] 222 ZIx}9o| =HA0
(

(

(

(

(

(

(

)
)1
)
)

ot

17) quit2 olaisiy Mg &
18) 221 Goodbye M|A|X|7} LI 7|E 7|CH3l
19) 0|7 FHHO LY FEE 7|CI2ICt

ot

DtoF M&= mAQ AO|=7F 2 ZR0= sleep 1 CHAIO
-1 A

£ X|Hstojof HAMXOZ ftp M&0| JH538iCt

J2JL} expect ®IHs ncfipgete O|83te WH0| O ZHostm Wz
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#!/bin/sh

ncftpget -u backup -p 'root///' data.clunix.com /home/data_backup W

'/backup/home.tar.gz'

Of F22 HSHA Me|7t =l=H o=

1) 7|Zo| HALUE HOIHE MH=

2) ncftpget2 0|23} data.clunix.com 0 &&310 /backup C|E EZ|9| home.targz 2t
= o2 WAMHO| /home/data_backup C|H EEZ|0|510| home.targz Et= LtYUZE
ncftp &ottt= SEO|CH

expect HCh= ncftpget O] FLO W20 ZtTHSIO 2 ncftpgeta AMESH7|E HASICH

ii. RSYNCEZ 0|8% 2A} uiQ

ncftpget It H|=ot HE O 2 rsync 2h= I{7|X[E O|&dt= LEO| JA=Hl, Ol= rpm
o2k 7B HIBEXEZ £A 0|80 JtsdlH uiAEato| ofL|2} Clustering LEE A
2 J}s95ICt

o

FEEEES
(1) MA O|O|E AMHEQ| /etc/inetd.conf Of
rsync stream tcp nowait root /usr/bin/rsync rsyncd --daemon& ZF7t A
killall -HUP inetd 2 INETDE A& SIC}.

rsync = ZE 8732 0|26} --daemon2 02 ZEZ ZFSiCte SS0|Ct

oz
ot

(2) /etc/rsyncd.conf O Of2fet Z+0| M StCL.

[mail]

path = /backup

comment = mail AlH

uid = root
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use chroot = yes

read only = yes
hosts allow = 211.11.22.33

max connections = 1

[mail] rsynce| MH[AF22 Ofifst 0|55 HESt0{ = &Lt
oh P MHO|AM HO|E MEA| Eash 2F0|Ct
path GIO[EIS S7|3je(%, Wloz Mad) Clasals Myt
o 7|0 = /backup O|8}e| C|2E2|0f Chsl 2K QS
comment MH|AO| C{jst A HO|LC}
uid IS MESt= AMEXtO| uidZ 7|
gid DS HMBEs ALRRLY| gidz 7|
use chroot 2|2| pathE Z|MQ| ClHEEZZ
EE

2 nobodyO|LC}.
252 nobodyO|LCt.
A&

oto olele| ClMER[= Hag + 8l

H
—

H
—

o
read only Q7|MEHEZE MABICH=
hosts allow 7| &2

IP = MABS0jof BhL}.

3
Q
x
0
(@]
o)
>
(0]
aQ
o
o)
wv

=
o
x
O
=2
x
r

o
>

ofn
>

3'_
-I>
ujn
SR
rot
il
'_l
oz
|.|-|
e
1A
o
Ot
inl

=i
timeout Z2}0|E

=2
n

| M2 JH:U\I E|'OIO|'IA|7I'O| t.

Ot2fi= H|O|EE Wit 2K HWAMB O] 2°F LHEOIL,.

=

#1/bin/sh
cd /mail_backup

rm -rf *

/usr/bin/rsync -av data.clunix.com:mail /mail_backup

chown root.root *
chmod 700 *
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e g ClHEZ|Q /mail_backup 2 & 0|5%
To| HHYUAE CHIOIHE AMSHCE
4) rsyncg O[3l MHO| H&3HH HO|HE ZOH2LY.
O|lf -a= O(7t0|2 RE=Z A Mol £90[Lf HO[Y 8l 2[AUSS J&
£ EESI0 S7|tetChE 2|0|0[H -v £ verbose 9| 20|22 F7|3t9| YRS
KMSHA 2 =L EIOJE MEOIM MHE[AFS [mail]l 2 Yz
data.clunix.com:mail 2 AHL|OH F7|3t8t O0|E = /mail_backup O|2t=
Cl2 & 2|0 MEFEC
(5)(6)2 OIM MBE|YOB HCH HSEOl rsynhcdf CHSH LB
HOWTOE #115}7| Hf2tCt

2% WS BC WBHOR o] SIShAE CIOIE Aol O[T FES 23 MK|sto]
2 =

eth0 2 LBt MH|AZ 0|83t ethl2 AtA IPE &S0 AN H L} Direct 2 AHZA
Sto] Al O| 8ot YR E UL O] BR0= 24t HAHA| =9 O FtEZ [E
Of =2z WA XA LESt= OHU FEOMO| EfEO| MH[A0 SEs FA| &
Of H=oidE W AL, A2 IPE 0|85t22 HUMHO| Hote UF JY LoE
= AL

T ol{E 3% HYUMH = CIOIE ALt Z742|of fIX|stofof Sta, Ard IPE &3t
DEM WA XY HIAl AbE P2 ZZ510{0F ot THEO| RU7[= ottt

O|XM ofZA Wst mAS =7 Harzt WI71A =[RACH

Y TAZREHO SFUH2 2| SYSHA| Y20, S7AI0= HEllets Eel ¢ &
MOl eXtract o| 2|0|Ql x& Ar8dt= ADH FO|SHH EICE

OE S0&EH,

tar zxvpf /backup/etc.tar.gz QF Z0| & AL HXHol CIHEEZ| 0

USE THU0| SOIYE BE TAS ST pSHS FYOOR YU US| AR
o HOlME Qrf2 2REC
mhelo] Qs RE THUZ =RHs HO| OfLizt S CIME2LE THAO) CheAR
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tar zxvpf /backup/home.tar.gz etc/passwd home/clunix/public_html

oixfe| CIHE2|7} /home/user 2B 2|t 2 % el C|HE2|0f 72y

9| /etc/passwd It0| /home/user/etc/passwd LYUZ =ZLI0| |0 Li2f

9| /home/clunix/public_html O|&}2| ImY=0| /home/user/home/clunix/public_html £ E&
Cle Aotk £ g XEY ZR0= SEMY0| 571, CAEZE X¥Y 4
S0l ClaE2| ofste| ClaER| Y mUS0| SECH ofuf Fojgh M2 Wjo| 28
oS X|8A| /etc/passwd F 20| @zl BUZ2ZE &7otH MM Z2THM A
Mol A mdof HYP=Z0| JAHZ overwriteE F|BE2 FO|St0OF otCh= FO|C}. 2t

M S7Al/ & Y= B

® WY U BF N FoIH

WAL OB 7t SHOIX] &3 HO|HY Fe LHAHQl HTML oLt &8 GIFS2| 0|0

A omEds2 A3 HE0| =X Hel =2 HYgAte| PCoM A= MHO| H2ES
stz IYPAtel PCO| MEFEIO A= B27F WLl AHEZ 0|2] HIO|HS2 Y =
= TAZ HYs S Eee gl HEE WETS YYstALL LYF7(0C
= otH glth J2|0 0| SEA| Lk HO[HED OfL|2t zip O|Lt asf L= mpeg &
A 20| DtARA 7L =E0] A= d4 ol BR0= DXL AFO[=7F 310 HAHA|
E2 FOlE RESHA 2= ol2fst ol FR0= & e et Qirt™ HojH
ol BF

=
S mefolol HRAUA TSI UAAWS HTe| T Tarst Art
s O BESIEBA Cj2Eo] SHOIXIOM ZF HOIEHO0AS S
7

20|, Hole Ho|2e] e 2@ ID/PW S2 4+F =3 b

[==]

S
Zf HO|EHO]~ =2 Ro| @ ELo| WY HY

QUODE tar 7t Oftl dump YHOIZ O|8BH= A= BHY Bt Btk
(2) 1 #QIA| Q) THE|NS WEo| C|AIR RYITL

N2 OIAEA| BfLto] 22HQl C|ATE o2 MEMOR =3 £83l0] 0
o, ojuj #el ME[MO| HLojs BrEAl YEo| 22Xl ME|M £
2 C|A3E2 A3t H0| ZR3ICh O BHoF GlO|E|7} REE o
Mol Ztom 237} 275 A2 0] [lA30| UM HolEs 2201 2
HH L

"

=
UMK = BH =77t 27hs0H0] P o 2 Mol oJn|7t k7| Z0]

85}

rir

o
o

=
|-

o
>
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Ct.
2N ol HojE= WE 0] ERIER SCSI E 0|8t WYPL|A3= HIERE
=] L|

(3) HE HOEO] Cfet HOHIHE Faotct

USIHOZ WY AIYEL root ARE AHSGDE YE THA| MHY WO E root
AQE WY 5120 YYECH T2iL} YUHOE umask £ 022 2 HHE O YooE
WYE HOTIALS 6442 XTEICL 6442 HS Of2fet 20| Yk ARSI HRE T
of Isto] MXIOjE 0| EIH5%H shadow THAN = O] FHSHA E0f Hors
SR 2 4 ek

Ciebh Q] THEIMS WEE TS0l HOjo| Bit S0|E BISA| WY THE|ME
umountsto] Uik AFSXIZE MR 4 QES b1 WS AZKSE| HMo| mountE of
2 %olCk EE MAE THAC

200 Ut AFSAPL WY THUZ EAIY +E 9oDE
o o

ChAl 0222 j47gsto] Lk ALEAte| HIE XM H2S At = UCh

[user@www user]$id

uid=500(user) gid=500(user)
[user @www user]$ cat /etc/shadow

cat: /etc/shadow: &7} HEE

[user@www user]$ Is -la /backup/etc.tar.gz

-rw-r--r-- 1 root root 954039 12& 12 04:22 /backup/etc.tar.gz
[user@www user]$ cp /backup/etc.tar.gz .

[user@www user]$ tar zxvip etc.tar.gz etc/shadow

etc/shadow

[user@www user]$ cat etc/shadow
root:$1$V.120Zs03%$cD/aUqQr2EBY0:11295:0:99999:7:-1:-1:134540356
bin:*:11266:0:99999:7:::

daemon:*:11266:0:99999:7::

(4) 2}, 3% HAMHE 7te™ HEAINAM A2l 227t AUt
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oFof 1A+ #HO] £ U= HIO|H ME{ZF SiZS Fol HO|E 7t A EUACHH 2XfLt 3
A} #4Qi0] E|1 QU AH{o| HIO|E{= 2@S St0fof BICE TR, BIOF 2%3% QA

HE 7|Z0| Muel 22 HYOR Eof Yo 22 wAOR BfYS Yo HOIETL K
IUCHRL SRS B AOIT Wtk B wR2L U S Ui 2030 HEY M
J1E| Mot HFEYS 12 oD elR AES FRAME CE 4 B e
7t Qe

REInR

MBI UHIo) M3 A2 glo] WelBte HPsios BUAs MHAs =

58t 0 ol9los HEYI0| A

S UEYIAN ZHalz Tadt Yt

2 0l8st0] XA WatHS TAsto] QlROIMO WIS UM AITHE ST UKD Cf
3 Z:

oM A2E & =& ALK

1E

=

At™ : Jetc/rc.d/init.d/network start 2 Netwok ¢4
23 : /etc/rc.d/init.d/network stop 2 Network X}¢h

1E
e e
OR¥

2K; 3K WAMH = HEYI0MS| H2|®Pt otLgt F2|HEL A2l & HaZl A

q,

LAl HAMBZF A DATAZE 2|X[oh AMH
=

o
P 4 o0E JH5HE WY A

F50| 22 30 ACHH 2| AXAA o7[X] Rt Mol 7ksds ZitAl7le Ao
ELTI

G) He HEAE ANE, 2ottt

HOIEYAE QU UYL oL dA4Y & JAAKXL, HFEHAMK = 8§

Clate BEAes XEE 510 Yr|1Hoz HAE gz BEof MY AL Mzld A
= HAMAE FAY BVt ACE HWYO| H10 JA=E L1 FTFE & Lo AN HY
MHE &1 2L corn H=0] =0 ACAL ¥ 23Y-ET A0 glof H
Of £l AKX = BFE AL HY HIA} +AZ HIAE StO{OF SHCE HH M3
X E FAL 7|H22 H3ots A3EES US0 AS22 HIAOGREE LT

A T2 Yol E o[t

(6) tar 0|2| cpE O|ESt= WHE &

TARE 0|85l Packing O[L} 2=l0| cpE 0|83t= HHE U=l
Ol= €320 19|8%

cp -ap /etc /backup/ @ ZO| /etc CIAEE| MHE %EAW_F

cp -aufp /etc/ /backup/etc/ 2 EEAL 0|2 MEH M

0_|. |
=]
I

g o
oX

1
ox
il
El
no
=]
I~
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o

(7) etREet 29/l d¥MU: WHS X H=Ch

-

Meiseto] ofL|2t 2t EfeF A9|Ho| Configuration File & #78 #ZAl Heig o e
7 QICh S8l 2RELE 29130 B9 MF M YUK UH YYNK wYEES FLI}
C
—

AN
o AZE0 A= ZE HEHIAZ S

AL 2FREHO| FOjAI0= 2tFEH = &
Z HEAl #YS #otE BRIt ACt Offh 2780| X3 HPLX[= E2E2z2 I |He
Z s g Hes 9, 470 HEE Wt Om amjotct 4FnUS Copy &

O] Wt A32IEE & 3740 AJEEI} T

= 2
o
shell script Of CHet Z=H|7t 2550 d24otH A3 EE Z25 HESHKA| ZZ HHEC.

/root/bin/backup-sh

/root/bin/sysbkp

/root/mesg/backupdisplay

Of A3 8HE Y SR HOIHE MY otk| OS2 Atzs Ests Mo A3 EH

Lot

# vi /root/bin/backup-sh

#1/bin/sh
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rdate -s time.bora.net

bkdir_name="date +%Y%m%d"

# /dev/hdd SIE&= HHQ) &} o|ofstrt. StE ClAA 7} A% mount E[O{QUCHH
%

# dH siFH7F SO{2SM WY mE|E KENK = ELAZE A7) IE0
# S HIZ ™0 mount A|#A etz Els HiE

|
HEE Al umount A|7{ FEE oI}

N=2E A St AOILK.

rm -rf /backup/bk_*-1

# O{X| X2 E CHE O|ERE otF [ East7| flot 2= Name Label 0Ct -1 & &0
# Cl2Ea] B #F st
mv /backup/* /backup/bk_${bkdir_name}-1

# AN AILE MY 2[AE YLCH 2 s WYo| X

mkdir /backup/bk_${bkdir_name}

mkdir /backup/bk_${bkdir_name}/home
mkdir /backup/bk_${bkdir_name}/named
mkdir /backup/bk_${bkdir_name}/named/zone
mkdir /backup/bk_${bkdir_name}/passwd
mkdir /backup/bk_${bkdir_name}/apache
mkdir /backup/bk_${bkdir_name}/sendmail
mkdir /backup/bk_${bkdir_name}/mysq|
mkdir /backup/bk_${bkdir_name}/real
mkdir /backup/bk_${bkdir_name}/etc
mkdir /backup/bk_${bkdir_name}/cron
mkdir /backup/bk_${bkdir_name}/root

# L8l T HIOJE WY ( BCIMED WY )

tar cvfpz /backup/home_a_h.tar.gz /home/[a-h]*
tar cvfpz /backup/home_i_p.tar.gz /home/[i-p]*
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tar cvfpz /backup/home_q_z.tar.gz /home/[q-z]*

# 23

# DNS AX

cp -a /etc/named.conf /backup/bk_${bkdir_name}/named
cp -a /etc/hosts /backup/bk_${bkdir_name}/named

cp -a /etc/resolv.conf /backup/bk_${bkdir_name}/named

cp -a /var/named/* /backup/bk_${bkdir_name}/named/zone

# O MY T Y

cp -a /etc/mail/* /backup/bk_${bkdir_name}/sendmail

# A2 AY 28 oY 9y

cp -a /etc/passwd* /backup/bk_${bkdir_name}/passwd

cp -a /etc/shadow* /backup/bk_${bkdir_name}/passwd

cp -a /etc/group* /backup/bk_${bkdir_name}/passwd

# Apache web service M7 Tl HH

cp -a /usr/local/apache/conf/httpd.conf /backup/bk_${bkdir_name}/apache
# real media server A I HH

cp -a /usr/local/real/rmserver.cfg /backup/bk_${bkdir_name}/real
# A 2E XS (cron)of Chsh HH

cp -a /var/spool/cron/root /backup/bk_${bkdir_name}/cron

# AMRAH CIAS REO] Cft M ey

=

cp -a /home/aquota.user* /backup/bk_${bkdir_name}/home

# ANAE HA AF o
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tar czvfp /backup/bk_${bkdir_name}/etc/etc.tgz /etc

# Mysql G|O|E Q) ( Ze2i0l= /usr/local/mysgl/data CI2HEZ|E AtR3t= AL AUS)

tar czvfp /backup/bk_${bkdir_name}/mysql/mysqldata.tgz /usr/local/mysql/var

# root C|HIEZ| S

tar czvfp /backup/bk_${bkdir_name}/root/root.tgz /root

#19 5 -> HoIEol

o|0j

find /home ! -type d -atime +1 -exec Is -l {} W; >
/backup/bk_${bkdir_name}/home/today_access_file

umount /backup

sysbkp A3 E{= 90| backup-sh ATBEIS s WY Fof st 92 9 Wl Zy}

20E XA HY=Z siF= 23 EEHOIC

# vi /root/bin/sysbkp

#1/bin/sh
data="date +%Y%m%d"
/root/bin/backup-sh 2> /root/mesg/err_all

cat /root/mesg/err_all | grep -v "Removing leading" > err_chk

/root/mesg/backupdisplay > /root/mesg/backupnotice

mail -s "$data B At EE" alang@clunix.com < /root/mesg/backupnotice
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backupdisplay A3 8EH = S At H MO LHES EuM HENZ HIS)| F=

~ 3 2l o|C}.

# vi /root/mesg/backupdisplay

#!/bin/sh

bk_data="date +%YEH%mME%dL%HA|%ME"

L A A VL RIBREN AVA JSoRNGN AVA /
S AVAR SRR AV

/111111111111111/1// System user notice ////////1/11////////

if [ ! -s /root/mesg/err_chk ]
then

echo "A|AHl BHAO| $bk_data O FAMS| OFRELICE"
else

echo "$bk_data O|FO{Zl g0 @F 7} LAl

echo -n"

T 1117177717717 177717117777

/1111111111111111] what's error ///////11/11111111111111]1/
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echo

/bin/cat /root/mesg/err_chk

echo -n"

T 1117177717717 177717777777

M A WA AVA i AVA R
(VA SR AVA Soli BRVA SOl

g A THE AIREOIXE XF0 &M 2L HF {X[SHC.

OrX|2t S 2 root A ™O|AM /root/bin/sysbkp AT EEHE Xt M StA cron O SE$tCt

—

# crontab -e

0 3 * * * /root/bin/sysbkp

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

(0,
Ho
|
nE
0=
=
0jo
il
Jir
4
(11
I

T AAEO| MHAL LSO BRI Ha £o| sl
MR 25 7EE £YS ot HO| I BRI £YLS A
sHOF Of CHA| AXIZ x| of

=
Jtsottt. A A" 20| Qe 0f
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1Z0|M 27¢t bootloader 27 LHEZ EHZEDHA K.

i. Linux H{Z CDE E%t £¢

TH o= 7|2He 2 Aa"”el ost=o| mE| & / LiE[He CjHto|A FS &4
AO{OF otCf. 1HO|A igetHtel 20| JaiM =7] ME = A28 JES 225}
=A2 43 S5}t

Linux Install CD & @1 £ SiCt boot TETEQ| CHSLES 7|XHBICE
boot : linux initrd= root=/dev/hda2 -> /dev/hda2 7} AX| / Z}E|M 2| device name

Ol& LinuxInstall CD O Q& 7|2 HEE A|AHS 2EBI0] 3 A|AHO|
=

root mount point (/) o HZst= Z0|Ct

0|3%= IDE 20| 2|lsA71 X & % F=2 AFESHCE SCSI o Z% Install CD
7140 SCSI BE MBI} ZSHOIL|O{X QI0{A] root device & ZAh=C}HA Aldjet
7h5/40| BCh

=2 Lilo 7} MR SM| Sro| AFRSHC}

—

ii. rescue mode booting

AA| Linux Install CD £ 0|83}0] EEIE boot TEIZEQ A rescue 2l= SM1}
7

Zto|
boot : linux rescue

8 text AX| 1D H|SHA GO{7tEt7h  bash prompt (#) HEZ EO{TICH

SIECIATO IA 2M7E g2 d20 = /mnt/sysimage ZC{0f| system root LtE|MO|
mount T|O{A =SZ10|C}

# chroot /mnt/sysimage

StB Opx| Y4HOoz &

om
o
Nl
s
[

= mount 7} |0 XIC}.
Ol B0l FHSHH ELCL IR Zash oo X7t A0 0|Z0| QHEICH D StH
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£=Z502Z mount 510 ZQUIYUS| &4 MEE

rescue BHAI2 =3 SCSI SIE ClA3T ¥ AL 0| A2

F2 Lilo WH S, o AL WESM, 25 Y7t BES O
iiii. single mode =& EEIS]7|

T AAHO| 2X7H 2SOl DY AAHS M| s R RER LILO

Prompt 7} £

Lilo : linux single

ek o] sttt O3 = HFARA LtE A|l2EE Fd 2 =7 ot

4r
om
ey
rir
o
IE
|0
Hu
rir

ool THY AAR =27 2Ho2 73

J

lilo: linux init=/bin/sh

L QCh

@ F8 C|23 W37

BiX HECAZNCRE ALY 7 O[0|X|2 MEhsiC).
2| MEdsE ZHE o[|O|X| 7t root ZHX[(root mount point)7} M2 &S JY=X|
sfolstrt

# rdev /boot/vmlinuz

Root device /dev/hdal

ot RE X7 AX TS U=AHE E2|CHH ofefjeb 20| =dotLt

# rdev /boot/vmlinuz /dev/hda3
#
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C|AZ0 StLp Z=H|Sta HOEHT}

# fdformat /dev/fd0
# dd if=/boot/vmlinuz of=/dev/fd0 bs=8192

@ mA2HE HE =

# fsck -t [type] [device]

fsck ot HH2 7tse umount o 20 AT SHA|TH /
o g £E0| MUz 2=+ 817| of / & NAaZM:s 2202

mount -t -w -o remount /

2t
-4
=

Eict,

@ RPM Tj7|X| HE} =7|=2} o}7|

=7t 5

0|5

o
Jfot
r|o

M2 RPM I§7| X[ HO| MO|L}
MEjz =37 sps wheolct

nx
2t
=

# rpm --setperms -a

O[2M4 "Esto| e 252 X" of ZE &S

Ok =2 &
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To construct

Internet service system

in Redhat Linux 9

(Els2 718 AEUN MH|A 2F H48)

[ —

SFHZL 7|25 2K MojL XtE
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4. RealServer & 0|2

5. Apache + PHP + Tomcat(JSP) + mysql & O|&%t & MH|A

ot real media Streaming A{H|A

OS : Redhat Linux 9
bind

sendmail

proftpd

realserver

apache

php

mysql

tomcat
tomcat-connectors
Zend

zlib

tiff

libpng

clibpdf

pdflib

swf
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freetype
jpeg
libungif
gd

1. BIND9 2 0|83} DNS MH 7= &}7|

[root@ns /etc]# rndc-confgen > /etc/rndc.conf
[root@ns /etc]# cat /etc/rndc.conf
Key "rndc-key" {

algorithm hmac-md5;

secret "n+h/daGNTmmEKimn25/h4g==",

options {
default-key "rndc-key";
default-server 127.0.0.1;
default-port 953;

[root@ns root]# vi /etc/rndc.conf
key "syszone-key" {
algorithm hmac-md5;

secret "e05yfVyzq/Y8HN+fmk7g9w==",

options {

default-key "syszone-key";
default-server 127.0.0.1;
default-port 953;

rndc-key Zt= A7 AO|EO| &EA| #=FotLt. ( 2oty =4 )
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[root@ns root]# vi /etc/named.conf

options {

directory "/var/named";

controls {

inet 127.0.0.1 allow { localhost; } keys { "syszone-key"; };

key "syszone-key" {
algorithm hmac-md5;
secret "e05yfVyzq/Y8HN+fmk7g9w==";

logging {
category lame-servers { null; };
category unmatched { null; };

category network { null; };

category notify { null; };
1y

zone "." IN {
type hint;

file "named.ca";

zone "localhost" IN {
type master;
file "localhost.zone";

allow-update { none; };
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type master;

file "syszone.rev";

zone "0.0.127.in-addr.arpa” IN {
type master;
file "named.local";

allow-update { none; };

zone "syszone.co.kr" IN {
type master;
file "syszone.zone";

allow-update { none; };

[root@ns root]# vi /var/named/syszone.zone
$TTL 86400
@ IN ns.syszone.co.kr. root.ns.syszone.co.kr. (
1997092700 ; Serial
28800 ; Refresh
900 ; Retry
360000 ; Expire
3600) ; Minimum
ns.syszone.co.kr.
10 mail
211.238.41.180

211.238.41.180

[root@ns root]# vi /var/named/syszone.rev
$TTL 86400

@ JIN SOA ns.syszone.co.kr. root.ns.syszone.co.kr.  (

65/401 | 0| X|
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1997022700 ; Serial
28800 ; Refresh
14400 ; Retry
3600000 ; Expire
86400 ) ; Minimum

IN NS ns.syszone.co.kr.

IN MX 10 mail.syszone.co.kr.

IN PTR syszone.co.kr.

IN PTR mail.syszone.co.kr.

[root@ns root]# cat /etc/resolv.conf

search syszone.co.kr

nameserver 211.238.41.180

;. search o <|0O|

resolv.conf It 20| search domain & M0l F= 0|_ &=
o7l Mol =02 B8 Xp7| Aol EHQlE F2 M1
o710 M3l =0 Q9] sub name £ Y hostname TICZ2 &
24 A st

[root@ns root]# nslookup mail

Server: 211.238.41.180

Address: 211.238.41.180#53

mail.syszone.co.kr canonical name = ns.syszone.co.kr.

Name: ns.syszone.co.kr
Address: 211.238.41.180
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Address: 211.238.41.180#53

Name: syszone.co.kr
Address: 211.238.41.180

Server: 211.238.41.180
Address: 211.238.41.180#53

180.41.238.211.in-addr.arpa name = mail.syszone.co.kr.
180.41.238.211.in-addr.arpa name = syszone.co.kr.

ol Ao
DNS MHE{ 7} &zt of
Al74 S0{OF BiCt.

1B

of & AL BtEA| tcp 53 port 2 udp 953 port £ open

30

2. Sendmail 2 0¥ MH = 57|

ro
s

0] CiESE BN BAS Fawe HEOH E-Mail(HASE)S 71 e 20|
ol Uo| E[YULICE O F B0 E-Mail(HALSE)O| oA H

| QUM TR 20| ALRET Qe Sendmailel MX|gHTt ALRHO| CHSHA
e e spzELCH

e
ok o0x M
il

[

N
==

ne
o

E-mail (At H) 1t o L M H

Sendmaile] MX|9 AFRHS HIS7| HMO| E-Mail(MAFSH)0| s H=E b
MY {EA AE==X[0] CHo 2mEYSLICH HYAMEE B0
E-Mail(TAt2E)2 =1 Be 7|58 sd%= MHE SIH, E-Maill(TXEH)2 34|
T ERe Z2OUN T2EF0 o5 MEELLL o7M & SRS Zzao|gt
MUA(Mail User Agent)2t MTA(Mail Transfer Agent)% E,I-I Ct MUAE =

AFERIZE A HIYE AEotALE B I AFESts HWAAH 0| HAlX, O0[HzaTE
OIRE, Qg 59 Z2I0| Y1, MTAE AHZE HYs ME8|F= Sendmail,
Qmail52o| T2 10| U&L|Ct.
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ool O glaf Z+0| SendmailOf *E"k| H LM = SMTP(Simple Mail Transfer

Protocol) Z2EZES AFESI0 HYS TS, S AEZHE U2 HYS S20|UER
MEe M= POP3 = IMAPES| Z2EEE MEYLICL OE &
aroma@maillinuxul.comO|2t= HYFAE 7HE AFRO| THE MHO| AZS 7+
nea@yahoo.cokrO|2t= EIF0|AH HYS EHCID 7PFSHH, otefet 22 udE HAN
ool ™MeEL

1. aroma@mail.linuxul.comO|2}= Aj2t0| HIAFHO|=Z HAXMQF &2 MUA
Z2IWONM 2L LS HXY SMTP ZE2EZE £ maillinuxul.com O LA H O
HMEE LT

2. mail.linuxul.comO||A CHZ|8tD JYE MTAL Z(Sendmail)2 0SS HLYF

C|2ll £ 2|(/var/spool/mqueue)0f AA| XES & SMTP Z2ZEZS £ CHA|
yahoo.cokrf ZMHZ H&ESt FOAEZ0f MYUE HLS AHLLC
yahoo.co krOf M+ sendmail Cf|20| C{7|3t2 QUCH} maillinuxul.com 0| A H 7}
BUle Wl =AXZE RApe| AQIX| =ol of = Sto ™ o 8t~ (/var/mail
ClHME2)0| neact= mt=z ML L

3. nea@yahoo.co.kro| AF2Xt= OO|ARATE OfRE0|Lt QB 22 MUAE
Sl Y2 =I5, O|fof= POP3L} IMAPESS ZEEEZS S 0|
M&EL O

Sendmail

Sendmail& HYMHZE 7IE Q0| AFRE|D Q= MTAEZ OO Z ZAAOIEES
http://www.sendmail.org @ L|Ct. CHEEO| 2|54 HiZI0| 7|2Mo 2 MX|7t &0
Qoo KIAIO| A|AEIY| Tt SIAMMES 8l & AFRSIA|H EL|C} Sendmaile| %|Al

H 2 sendmail 8.11.20|0{ OfzHo| AIO|EO|A CiREE £ QUELICL

Sendmail 54! O|2{AIO|E - ftp://ftp.sendmail.org
Sendmail O|2{A}O|E - http://www.sendmail.org/mirrors.html
=L} OJ2{AIO|E : ftp://ftp.linux.co.kr/server/sendmail
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POP32} IMAP

A0ME HHWUZO| WA O|Z HAIXL} OO|ARAZE OfRF0 22 Z20|YE
DTR2IUM HYS 7HMe{H OYMH0| POP3 E= IMAPSO| H|20| X &0
QO{0F BtL|Ct. POP3(Post Office Protocol version 3)2} IMAP(Internet

Message Access Protocol)H| 22 AFXAIO| QISEAIE HEl = HYS

S20|HE0 EUe 7|52 +HYLICL RedHat 2|54 HjZ 0| = IMAPL POP
28 stutel T7|X|(UW IMAP)Z HEZst Q0| FLt A4 A 5= UL

| AIHH2 of2fo| ALO|EO|A CHHRZOAIH EL|CH

UW IMAP &4l = 0|X| - http://www.washington.edu/imap/
UW IMAP O|2{AIO|E - ftp://ftp.cac.washington.edu/imap
=L} O/2{AIO|E - ftp://ftp.linux.co.kr/server/imap

Sendmaila} IMAP A X|5}7|

R 20| 2|5A HjZIH|= Sendmailo| 7|2X o
QI8 CHA| MX[B{OF St= HRE HelstH AAE A8 HX|Sts 2R S50 HIZTHO|
AHE

£0{9l= RPM I}7|X| 2 sff dX|gL o
Sendmail AX|s}7|

Ot BlEA 7.0 MAIHME 7|2 OSE 80 Sendmailg MX|st= 0| CH3|
oot AL L|CH WX CD-ROME O ESH & /RedHat/RPMS ClAIEZ|0f QU=

sendmailg ZRIgtLICE 7|28 22 XNS5h= Sendmail2 Sendmail-8.11.0jL|Ct.

# mount /dev/cdrom
# cd /mnt/cdrom/RedHat/RPMS

# |s sendmail*

sendmail-8.11.0-8.i386.rpm
sendmail-cf-8.11.0-8.i386.rpm
sendmail-doc-8.11.0-8.i386.rpm
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Sendmail0f| ZHHE rpmIf7 | K|S 25 MAX|BHL|Ct

# rpm -Uvh sendmail*

sendmail HHHHHHHH R AR R
sendmail-cf HHHHHHH AR R AR R
sendmail-doc HHHHHHH AR H R R AH AR

Sendmailg 37| /etc/services LtAS E1 smpt Z2EZO FHXN2|7 |0

Al
ALX| 2olst & Sendmail MBS M3BHL|CE

# cat /etc/services | grep smtp
smtp25/tcp mail

smtp25/udp mail

smtps 465/tcp # SMTP over SSL (TLS)

Sendmail AMB{7} HAMoZ MIME|A=X| 2157 3| telnetS ARS{ 25H ZE(smpt)E
Lol S LT of2fet 22 HAIX|Zt SHE|H Sendmailo] FEHo= HAE AYLICH

Sendmail M7} Ao Z AME|A=X| 20I5I7| 2|8 telnetS AFE3H 258
7 SH 7

.l

S| =l ZE(smpt) 2
H&sE L oot 22 MAIX|Z7t ZHE|H Sendmailo] oMo =2 MAHE Y

L|Ct.

# telnet 0 25

Trying 0.0.0.0...

Connected to 0 (0.0.0.0).

Escape character is ']

220 xxxxxx.net ESMTP Sendmail 8.11.2/8.11.2; Sat, 21 Jul 2001 14:28:12 +0900

oref ZlESl O] 7.1 O|¢FE = relay 20t 7|50| 2=t E0{M =7 MELE M=
L& AFEAR 712|2 HYS 2L S UCL FAX|ME Of MHE SoiM s
T #S7t gloh TR A2 sendmail.cf THUS BHSO{OF SHC}
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# cd /etc/mail

/etc/mail/sendmail.mc IS =M=
oS BH=C (redhat 7.1 2H HEE

# vi sendmail.mc

3
>
i
o
ol

orgff 2F F& ME &0 "dnl" & 20 EL,

dnl DAEMON_OPTIONS( Port=smtp,Addr=127.0.0.1, Name=MTA")

# m4 sendmail.mc > /etc/sendmail.cf
# /etc/rc.d/init.d/sendmail restart
g0l S E A}

# telnet 25

Trying X.X.XX...

Connected to 0.

Escape character is ']

5t A28 sendmail.cf

220 xxxxxxx.net ESMTP Sendmail 8.11.2/8.11.2; Wed, 27 Jun 2001 01:29:51 +0900

Washington IMAPA X| 5} 7|

Washington IMAP S A| RPM I{7|X|2 H&st1 RJqezZ CD-ROME 0Of
AX|g = UASLICL HA CD-ROMO| U=

# mount /mnt/cdrom
# cd /mnt/cdrom/RedHat/RPMS

# |s imap*

*aaua
=2Ta—
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imap-2000-3.i386.rpm

Washington IMAP+= imap-2000-30|2}= O oz mjj7| X0 Ao, POP3Q} IMAP
&0 25 AX[E Lt

# rpm -Uvh imap-2000-3.i386.rpm

O[X ZX|gt imapdt pop3 Hl=2 22I0|AENM HES = AZE HAHAIF{OF SLIL,.
X /etc/services LtAS FO| pop3et imapl| F4F H|7{ot ofzfjet Z0[ 2FEYY

=X goIgtLct

pop3 110/tcp pop-3 # POP version 3

pop3 110/udp pop-3

imap2 143/tcp imap  # Interim Mail Access Proto v2
imap2 143/udp imap

HESH 70 HMEHE= #IHO20| inetdO|A] xinetd2 HZAE|QY D, inetd.conf A™HI}AO|
xinetd.conf Ot 2 HZAI|/ULSL|CH xinetde] 7| =X Ol MHEOIAEZSL /etc/xinetd.dOf|
2AX|ste 2 MAX|St ipop32t imaps IS Y1 disable = noE F7}s10] ofglfje] O &lar 20|

2EELC

# vi /etc/xinetd.d/ipop3

# default: on

service pop3

{
disable = no
socket_type = stream
protocol = tcp
wait = nowait
user = root

server = /usr/sbin/ipop3d
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log_on_success += USERID

log_on_failure += USERID

Cheols #H =S CHAl THAIRFRILIC.

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

ot

O/ OX|Zto 2 MX|3H POP3Qt IMAPO| MCHE ZHEE|Q=X| &QIs) 2 AL LCE telnetS
0|83}0| 258 ZE(POP3)Qt 1438 ZE(MAP)Z M43 & ofzfet ZHo| HIAE sfgLct
OIZ7|7A| M2 ERACHH FX= g5t AL

O[Ol pop 22 ELO| AFESH= gpopper 2| EX|0f CH3l HOEAL

pop CIE2 2 qgpopper € AFEYZA0|7| W20 X4 AAE CHR gh=Ch
C2 92 A2 E3 1 CJYELZ 0|58 LS.

# ./configure --enable-specialauth --enable-servermode --enable-shy
# make

# cp popper/popper /usr/local/lib

inetd.conf L} S redhat 7.1 2= MX| A0SO Z xinetd BAIC 2 FM3l SHC}

Al
HA inetd.conf ItYS /etc L0 PH=1T pop A EES HMOTL|

M

# vi inetd.conf

pop-3  stream tcp nowait root /usr/local/lib/popper

# inetdconvert -d /etc/xinetd.d pop-3
# /etc/rc.d/init.d/xinetd restart

ot

Ol S}X}.

J
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# telnet 0 110

Trying 0.0.0.0...

Connected to 0.

Escape character is ']

+0K ready

OjAHez MEMHO 2AL|O smtp, pop 2= MNES OFMCE

Sendmail A™E3}7|

Sendmailof| A 7t &850 E 022 E&0| sendmail.cf Ito| HA™ALICt O'Reilly Ao A
Sendmail0f| Ciot MEMHO| L2 B2 YOSt st 7|52 7HA[LD UA2H AR E Of%
CHASLICE Sendmail2 ARESHZ| @[3 72X 2 Lotop o &7 mS0f Cish HmE S0

—_ 11—

/etc/sendmail.cf

SendmailQ| 7t% Qo M™MOIAUZ Jetc L= /Jetc/mail C|HEZ|Y XSS 2 HX |0
Q& L|Ct Sendmail.cfof CHSF XpA|SH L2 Bryan Costales 9 Eric AllmanO| X &t
O'Reilly2] Sendmailg E O SIA|ZL} O|A 2 Y 9| = 0] X|

http://trade.chonbuk.ac kr/~leesl/mail/& E0SFA|7| HFEFLICE 07| = ZHELS)
HEMHE 22|5t7] fie R 7HX] 2780 CHOAM B CHRE S L T

Fw/etc/mail/local-host-names

o &

o

LAY SAE 0|22 YAIS DFYo| XS MELC

T ==

FR-o /etc/mail/relay-domains

n

relay-domainsIt 2 0j = RelayE o|2% SAEQ| O|E8 MMTIL|CL FTMHoZ NE|stH
2 E IPO| CHSHA| RelayZt 3{8EB2 AN ANt 242 EH 7 ddd == A8z
Z=O|StA| 7| HEFL|CE

DnMAILER-DAEMON

Sendmail ME{Zt OHHAIX|E EU0F & B EiH ALEte| 0|82 ZFELICH ZXRE
H 0| £|=0f 2 AL FROM : Mail Delivery Subsystem
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&ItMAILER-DAEMON > T} Zt2 DA|X|2 EAIX0| 9IS ZQL|C}.
Kaccess hash /etc/mail/access
RelayE 5{8ctHL HEY £ Pt =OQlS H¥st= e @ L|Ct

relay-domains 2C} AFR0| Ha|sto 2 20| AFREL|CH
O ForwardPath=$z/.forward.$w:$z/.forward

of2f Jo HYS I FP, SH HAAHPOR Soi2 HYS CE AR up BYFE
BHE T EYTYAIZ

ZYMAS SEHLICE ABAIS & CIMEZ|0] forwardets TS
=

# O MaxMessageSize=1000000

ool 2| 2718 AYHLICL FHS A LYY 27| @ytetto)Brt 2 Y2
Ha% & gl FUCL XZ KE 10000002 107t R HY gLt

O QueueDirectory=/var/spool/mqueue

2 CjaEe|s MRS

O Timeout.queuereturn=5d

HYUg Elzis SAS0 2X7t 479 B F ClHE2|of HIELICL Sendmail
M ol Bag Moy SAs0 BU7| s FIIHo2 Mag Al=si, YN
712t0] RILIB Y CHA| 24 AZOIA 552 ELICh Sendmailo] B2g HLjzim
NEste 7|28 MHets §Mo2 Sde 5U2 olujgLc

O Timeout.queuewarn=4h

7 CIME2(0f &0l oYo| X|-gok AlZtoto] MEEX| 2 42 HYS 2W ALZA Zn
M2 BYLICE 7|28t2 4hE 4A[ZHQH0| MEEX| RotH BW AROA 210 HYS
HHL|CL

Mlocal,

P=/usr/bin/procmail, F=IsDFMAw5u:/|@qSPfhn9,
S=EnvFromL/HdrFromL, R=EnvToL/HdrToL,
T=DNS/RFC822/X-Unix,
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A=procmail -Y -a $h -d $u

AFE XA O 0= HEs s & AT 2785t H Mlocal=

f = Ik
AEsts 22g ROp F= 220 UE FIIELCL,

/etc/mail/access
AHOY S YX|SH| /o RelayE SIEY ZAEQ| PRt =M QIS HESI= 2 5a%

I 2 Y LICH Relayof CHet AfMet Li&2 [RelayOf CHOFK]E & SHA[Z] BRRILICL

HA Vi C|E{L} emacsE ArE3l /etc/mail/accessitd e @ 2 O|E &ALt

HESHIP =AE ofgliet 20| ¢astC)

[root@zzang911 /root]# cat /etc/mail/access

# Check the /usr/share/doc/sendmail-8.11.2/README.cf file for a description
# of the format of this file. (search for access_db in that file)

# The /usr/share/doc/sendmail-8.11.2/README.cf is part of the sendmail-doc
# package.

#

# by default we allow relaying from localhost...

localhost.localdomain RELAY

localhost RELAY

127.0.0.1 RELAY

XXX XXX XXX XXX RELAY

spam.com REJECT

2= localhost L} xxx.xxxxxxxxx O] EX™ IP (A= 2 O|E S| 28lL} spam.com

HME 2 ZE HEY2S O[S HESCH= KO[C,

0|9t 20| B{RO|L} A CHAI2 X|HS accessdb THYS AAAAFY vz 0|
sict,

[root@zzang911 /root]# makemap hash /etc/mail/access < /etc/mail/access

[RelayOf CHSIOA]
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LEHSHA| RelayOf Ciet 7iEE ZOtE L CH

OlE E0 A2te= AR IPFATL 203.243.88.210|2k= ZHFEO|A

aroma@mail.linuxul.comO|2t= HYS AFE3BICID 7HESID, BEF= AR IPFATL
168.211.106.34Q1 AHFEE{O|A nea@yahoo.co.krO|2t= MYS AtESCHD Z7H™BHL|CL

B7F AO|A HYES ELHH 0L 203.249.88.212 7l= Z40| OfL|2} mail.linuxul.comA{H Q|
/var/mail C|AEEZ| 0| aromadt= Ot 2 ZA7F ElLCHE O3H A= MUA =228

AbES] TS =Y = AX|Q. I3 o7|M SO 2MEO| WAUA ELICE otfLE A5
A 2L O /var/mailo| HO|A &= Z0|Z. i SIECIAATE MYz T K| ALY,
HESZR B&E 712 HWESR7t OtH &= 271 dALA &Lk of 2ME 27| I5iM

1otEl YEO| HEZ Relayeh= SR YULICH

[
o

po
D
o
<
=2
rir
4n
N
Pl
0%
1=
o
30
il
-
il

=
o £ HmfE o

Relayz2 F=E MO0|= W2 OYS 20st= AFHE MotsHA| $n 0YS EHes AS
Hotst= AQLICE & ¢ 1} ZH0| /etc/mail/accessIt 0| 203.243.889]
C2HAE & 7tsstA siFT 203.243.88214F 5{& AE0 &0 A= AFRHUM=

2
N}
@w

Y HUR/HS $7F UXIY, IF0) SX #2 168211106342t HEEOME
O $OIY 40t LTk £ spamcomolats EHQI0| &8 SAEUM @&
e =u7|eh wIlot RS ARy

/etc/mail/relay-domains2 At38HE E L|Ct X2 XtO|H L relay-domains&
A5t Hsendmailb| =S CHA| AA[7 FO{OF SHX|BF /etc/mail/accessTit A2 ALESHH
CrAl Aldligt e 10| makemap hash /etc/mail/access < /etc/mail/access2t

PAIAZFE ELIC

AlS
oA

ra

/etc/mail/local-host-names

MY s=4e ZAEQ| O|5E YHSH= O E, Sendmail 8.9.x HTO|SHOA AL [AEH
sendmail.cw I}2o| HAO| Sendmail 8.10.x HHMEE = local-host-namesZ

HEE| AELICE Sendmail MB{= 0|20 Mol S AEO 0522 HY0| 0T O 0|4
CHE MHZ HYS 2K Y0 XpAo HYefA0] MESLCE of2fet 20| oYM H 2

SAEOQ|IES YESHALE oY 7H| M= AEE AMBSICHH 25 A{OoF BL|C
etc/aliases
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EE MEXOA =2 TYS CHE AHOIA ELHFAHLEL Y AEE ZEs{ofF 5t= 420
A8kl IIYZE Eoto| Fo|5t0] ALESHOF LICE aliases mIYS FO{EDE AAE AHEO|
Of2fiQt Z0| rootz aliask|0] JUELICt Lot £ ALEXIE CHE ALEAIZ alias A|Z2 =&
A& L CH

HYY2AES SUot LS o AEOA ELOF & Z2 AR, IES XFsH 1E-AS2

VIHE 7|2 /etc/aliases TUS E Of2fol 2t FIHet = XNYYLILE HOZ testlofA
HYs 2 XNZE ZE AEAS0A HE0| =&5HA &L Ch

testl: aroma, bulpeng, bibi

CHE ottt SEEsS X8 F= -2 2 include X|A[XE At 20| ool Z29t
o

=]
test2: :include:/etc/maillist/test2

# cat /etc/maillist/test2
aroma

bulpeng

bibi

oS 8%t 20|= newaliases HHOZ aliases.dbE =0 FLILCE
# newaliases

/etc/aliases: 40 aliases, longest 28 bytes, 434 bytes total

O|X| testl FE= test22 M2 EUH X[™HE AtEXI=(aroma, bulpeng, bibi)0| 25 HYS
2otE = UAFLICh
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sendmail 7|2 HOt

MAIY A HZASH

# chattr +i /etc/mail/sendmail.cf or /etc/sendmail.cf
# chattr +i /etc/mail/local-host-nameds

# chattr +i /etc/mail/aliases or /etc/aliases

# chattr +i /etc/mail/access

Sendmail9] EOtE RIeiMe= EE =2 IHO| /bin/sh& smrsh program@ 2 HIL0O| F=0{0f

4

Sendmail deamong2 Alslisl= A2 HR O3]
EAE &

StL|C}. /bin/sh2 Algd0o|

—
Sendmail ZZ 2o AdS K|

=3
A=

stet Weot Y| HEYLc
SHX| I, B S8Ho| RPMOZ HX|HS 2

/etc/mail/sendmail.cf EE= /etc/sendmail.cf IO A
Mprog,

P=/bin/sh, F=IsDFMoqgeu9, S=EnvFromL/HdrFromL,
R=EnvTolL/H drToL, D=$z/,

T=X-Unix/X-Unix/X-Unix,

A=sh -c $u

of /A & LS ofefet Zof HRojEa

Mprog,

P=/usr/sbin/smrsh, F=IsDFMoqgeu9, S=EnvFromL/HdrFromL,
R=EnvTolL/H drToL, D=$z/,

T=X-Unix/X-Unix/X-Unix,

A=smrsh -c $u

sendmail.cf LS X &St OF2feF 20| sendmail deamong

# /etc/rc.d/init.d/sendmail restart
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Q=X % AFRXLQ| Sendmail DeamonAtES X|8Hs}7|
Sendmail0f|= Anti-Spam FeatureZ Z&stT QUEL|CE O] 7|52 HOHE AMRSHY|
s M= /etc/mail/sendmail.cf EE&= /etc/sendmail.cfot Ao Al S M-S HLO| ZF0{0f
uct

# privacy flags

O PrivacyOptions=authwarnings, goaway

0 SMTP2| EXPN, VRFYHZEO E X &totA
=0] HMetstA gLth. Mg SMTPO| HotA = 252
2 ofZtol 238 REO0[ZSLICE STMPO| H&53H0 A

-

SendmailO| M goaway SME AtEE 4
ZlL|C}. o|2 QlI8|A VERBHHO & O£
O] HHOJOf CHEHA MAZ % Yo
MAILS HZst7| QIshAle ol 7kX BHOIZ ARSI E/0f UZLICH

OfZfQ} 20| H<& & HELP HHO{Z E}O|TS}M HELO, EHLO, MAIL, RCPT, DATA,
RSET, NOOP, QUIT, HELP, VRFY, EXPN, VERB ETRN, DSN, AUTH,

STARTTLSS Q| AL 7hs® WR0IZ B4 2 ULCh

in

| D

ArMst AFE B L2 HELP &ltCommand>3tA|H & = Q&L CH
HELP AUTH <- &=

214-2.0.0 AUTH mechanism [initial-response]

214-2.0.0 Start authentication.

214 2.0.0 End of HELP info

EXPN aroma <- /& (Mail listo] B B S HOIZE 4 Y= FHO|YLCH
250 2.1.5 &ltsweetness@linux.co.kr>
VRFY aroma <- /2i(Alias0] ZAE Y AFE ROIE & Yt FFIYLICH

250 2.1.5 &ltaroma@mail.linuxul.com>

HOMMN o= ofeiet 22 MA|X|7F LIEFEL|CE.
EXPN aroma <- /&

502 5.7.0 Sorry, we do not allow this operation
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mailg command®| X|$tst7|

/usr/bin/mailg HHO|E X|otst7| M= /etc/mail/sendmail.cf or /etc/sendmail .cfITt & Of] A
=82 HHL0f F0{0f SfL|C}

# privacy flags

O PrivacyOptions=authwarnings, goaway, restrictmailq

3t queuel| M E2|2 root@HO 2 BHOPED KA|RISHLICE
#chmod 0700 /var/spool/mqueue
#/etc/rc.d/init.d/sendmail restart

mailq@ZO{S ASA|7|B Of2Hot 242 BIAIX| 7k LEERLLIC
aroma$ mailq

You are not permited to see the queue

Queue T2 MAE root#SIO 2 X|THS}H7|

QueueZ 2 HAE rootHBICE X257 f|iA= /etc/mail/sendmail.cf EE+=
Jetc/sendmail. cfIFU O M OF2HQt 20| SMS HILO| FL|Ch

# privacy flags

O PrivacyOptions=authwarnings, goaway, restrictmailq,

restrictqrun

oYe XMEZ RYAIESLICH

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

SMTP Greeting MessageE £=735}7|
SendmailQ| Version MEEI=X| o2 7}X| O|SE Connected=0| E0Z= ofgfjet &2
HAIXIES HHFOFEZ, 220 HEE 52 + USUCLL

[root@mail /root]# telnet mail.linuxul.com 25
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Trying 211.106.100.89...
Connected to mail.linuxul.com.

Escape character is '*]'.

220 mail.linuxul.com ESMTP Sendmail 8.11.0/8.11.0; Wed, 21 Feb 2001

22:50:51 +0900

/etc/mail/sendmail.cf EE= /etc/sendmail cfIt O A &

# SMTP initial login message (old $e macro)
O SmtpGreetingMessage=$j Sendmail $v/$Z; $b

£ of2fet Z0o| =EgL
# SMTP initial login message (old $e macro)

O SmtpGreetingMessage=9$j

ot e XMEZ Sendmail2 KA|ZHStL|CE

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

820 otafet 2 MAIX|Zt &3 ELIC
# telnet mail.linuxul.com 25
220 localhost.localdomain ESMTP

Sendmail ZL|EH2&

[Sendmail®] ZZMA MEfE7|]

# ps aux|grep sendmail

A4S HHOf F0{0F gL|Lt.

root 21094 0.0 0.3 3244 1504 ? S 08:43 0:00 sendmail: accepti

[SendmailQ| mail AEfE ZL|E2S}7]]

[root@ns /root]# mailstats
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Statistics from Wed Jan 23 04:02:04 1980

M msgsfr bytes_from  msgsto bytes_to msgsrej msgsdis Mailer
5 361145 14357435K 89312 3671483K 16983 0 esmtp

8 236772 11571389K 661786 20775066K 8687 0 local

T 597917 25928824K 751098  24446549K 25670 0

(M Fa ZLEE 547]
[root@ns /root]# mailg
Mail Queue (5 requests)
--Q-ID-- --Size-- -----Q-Time----- ------------ Sender/Recipient------------
LAA21970 2375 Sat Jul 21 11:40 MAILER-DAEMON
8BITMIME  (Deferred: Connection refused by web.kdlp.org.)

QAA29807 11059 Fri Jul 20 16:58 MAILER-DAEMON

8BITMIME  (Deferred: Connection refused by tmail.simmani.com.)

OAA05202 3153 Wed Jul 18 14:43 MAILER-DAEMON
8BITMIME  (Deferred: Connection refused by web.kdlp.org.)

PAA19364* (no control file)

praliasesHH 2 XY O Y A|AHEIO| AliasesMEfE EOEL|CL

# praliases

3. Proftpd Server 1&=3}7|

ftp://ftp.oops.org 0| A proftpd & C}2 HH=C}

rir

# rpm -Uvh proftpd-1.2.9-xkr.ixx.rpm --force
# rpm -Uvh proftpd-doc-1.2.9-xkr.ixx.rpm --force

[root@ns root]# vi /etc/proftpd/proftpd.conf

ServerName "ALANGL1 FTP Server For CLUNIX"
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#

ServerType standalone

#ServerType inetd

DefaultServer on

ServerAdmin root@localhost

# QZ0|= inverse domain 0| Ho| X|QE|X| &UoL|, O] ™S =Lgtn A4zt
# St Yo Y=Lt

#

UseReverseDNS off

IdentLookups off

# Server O §&US 49 EUWF = Defualt HIMX|E 2FtCt Off 2 X|H
# SIS AL Proftpd Server Ready ServerName 0| Z& &L}
#

Serverldent On "ProFTPd Account Server ready .. "

# User login &
# OfCtL|X| X5HA
# M elsteh= 2o
#

UESAI0f user 0| Alo] Z49| CIHMERSS OHSHZE =
| chroot() & MASICE group B2 MEE 1A O ""=
|§ ZHXIA &Lk

DefaultRoot ~  lwheel

# ServerTypeO| standaloneO|®H O] &=F2| FAZ Z0 FOF StCt. inetdz %}
# 58 AMZA 0= /etc/servicesO| A portES K| $HCt.

#

Port 21

# root login 2 B|2&X|0| O{£E XYt} PAM modulesS ALBTHT}H B
# /etc/proftpd/ftpusersOf| M rootE AlX|slOf SHCL.

# http://www.oops.org/SERVICE/jsboard/read.php?table=ProftpdTip&no=10 &=
#

RootlLogin off

# Global section2 proftpd2| HH|XQl MHo| R&E HEZA|ZICL
<Global>

# group 1t world writable 2 £E MZ& dir If file £ MMst= A

A

rir
o
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t7191810] 7|2 MO 2 umaske 0222 MAE siCh

Umask 022

# ftpusers fileg O|23}0] PAM Q=& S17|E SIH 0| X|A|XtQ] ZtE on
# ©F SiC}. default g2 off O|LCt.
AuthPAMAuthoritative on

# service% A|ZHSED OHEl A|Zt2 24A|2F B#7|8e2 X|™E ot o 4™
2 Korea User Group 2| time limit T{X|7} M80| &|0{ QO0{0F AFE0| 7}

# Stk

#

# UpTime 10

# DownTime 23

# Server Q| Ftpd A|ZtE2 X|GA|ZtCE NHSICE on O 2 ME AL GMT A
# 2 'BA| 57| 20| =2 A% 9A[Zte] AIt HlotTt

TimesGMT off

#121 0|3} H{TO|AMOl HIE QI3 MY
DenyFilter W x/
</Global>

# M9l BandwidthE £7 £E 2 X$H2 oLl EHel= Byte per Sec O|LC}
# L2 ol Y22 16KB/s (128Kb/s) 2 H|SH

TransferRate RETR,STOR 102400

# Al0) W4 o4 XHBCL

O =
MaxClients 10
# StLS| AER BE AN HI2Y &= A= =5 XFoot ool 7|2
# 2Eo= = SILIS| SAEO|AM SOl HZT 5{&Ttrt
MaxClientsPerHost 3 "Sorry, %m connection allow per one host"

# StLIC| A™ ID 2 SA|0 Mg el StC} ofzfe|
# 7|12 BE2 2 Lo AE StLt S AEO|MEE 20 S EBHCL StLEO
# A ™o StLte| MA2UHE B 2tste{d /2| MaxClientsPerHosto| 7)1}

# MaxHostsPerUserQ| 70| =LC} 10| EIC}.

,
{¢]

m rr
ot

[>

[m

>
mlm

Ral

o

#MaxHostsPerUser 1 "Sorry, %m hosts allow per one user"
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# F& T7|AIZHS MEICh user 7t HAS OL EEE Ol UH AlZH

# Of ¥H0| ZEEA St

ot

Timeoutldle 900
TimeoutNoTransfer 900
TimeoutLogin 300

# DeferWelcome = client7t @I58 37| FOf| servername displayste= AS
# "bX|SIC}

DeferWelcome off

# 'welcome.msg = login A|0f E0{X|1, 'message’ = 2t Q] CIHEZ|Y ©
# & WM HOox|H ECt

DisplayLogin /etc/proftpd/welcome.msg

DisplayFirstChdir .message

# DoS(Denial Of Service) 24 at7|
# £ 30 2 I} BHof 30042 HES Sty a7t JUCHH ZHEHSHA

# 0| X|=8 J7t A7|=5F 2HCL O|HA2 22| standalone mode 0| At 7HsS}

[3l, XtAl process 2| maximun number

Ho

# LC}. inetd mode O A= service & maximun numberE X3t = AS S|}
# = inetd serverO| A A7dZ SHOF otCh.(xinetd FA[ ORXEZLX| O|LC})

# MaxInstances 30
User nobody
Group nobody

# QUHIX O 2 fileE& overwriteE 7}=35tA SHC}.
<Directory /*>
AllowOverwrite on

</Directory>

#1s HEHOO| -a option@Z hidden fileg &% UA BtC}.

# LsDefaultOptions "-a"

<Anonymous ~ftp>
User ftp
Group ftp
# /etc/shells Of SEE[O A= shell 0] X|FE0f A= FAST 22210|

86/401 Ij|O|X|

g%g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)
# 7hsStA St ftp user Q| shell 0] EE /bin/false 2 X|HO0| £|0| U
#900F 0| fZ off 2 ol|=Ct
RequireValidShell off

# 9y M HAYE HAHE o2 WS Tt AnonPassType X|A|

# Xt= Korean User Group °| Z=XAtA QI 1 X|0|LCt.

# none -> OfR & MIAE StX| ¥=Ch
# trivial > AQE0 @ 2XII} EX|SH=X|Tt K| 23k},

# complete-email -> DjAQIETJL 2tF o HEHO| O Y FAHAS HA[ =X
# kIS

AnonPassType none

# A F2A| ALESHA| RO & AYEE HiadAcz ALt Of
# X|A|Xt= Korean User Group o SX}& QI mjjX|o|LCt.
#

#AnonRejectPasswords A(IEUser|mozillajusernameltest)@?

# o8 B2 S0 54 password® K& QUCk B 99| User XIAIXO)
# nameO| passwd filed] SZ0| T|0{X QUO{Of StCt. O X|A|X}7L onY B

# 0| Y F=AZ loging &= gICL

#

# 0| X|A|XF7F M| ™, AnonPassType O FA|EICt,
#

# AnonRequirePassword on

# YAE M F= BY o

# ShowSymlinks off

# User name "ftp"& anonymous loging &4 Y=

rot
inl

UserAlias anonymous  ftp

<Limit LOGIN>
Order allow,deny
Allow from 211.238.41.
Allow from 192.168.123.
Deny from all

</Limit>
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DisplayLogin welcome.msg

DisplayFirstChdir .message

# A0) W4 olYaE XHsHCh

O
MaxClients 10
# StLo| ZAER BH A Y2 = A= =& XFoCt ool 7|2
# QHo= = SILIS| SAEO|AM oMl FZ T 5{&Ttrt
MaxClientsPerHost 3 "Sorry, %m connection allow per one host"

# 2 Q30| rootQl fileO|Lt directoryES HO|FX| Q=Ct

LS —

#HideUser root

# 1S MSH0| rootQl fileO|Lt directoryEE EHOFX| &=Lt

#HideGroup root

# upload/download H|&& X|stC}

# http://www.oops.org/SERVICE/jsboard/read.php?table=ProftpdTip&no=9 &%
#

# Ratios on

# HostRatio foobar.net 100 10 5 100000

# Korean User Group 2| time limit TIjX|7} M &0| &|0{ Q0{0f StCt.
#

# UpTime 15

# DownTime 18

<Limit WRITE>
DenyAll

</Limit>

<Limit READ>
DenyALL

</Limit>
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# anonymous AFCOZ Fdgs Ues CIHMEZ|HZO 57 HH.
I

# octe Q= [ClAgEz|o M7 HBLS =X| Q=M Xo|C}.

<Directory *>
<Limit WRITE>
DenyAll
</Limit>

</Directory>

# incoming CIAEZ|0| &7|HetE F7|Q . upload ATt 204
<Directory upload>

<Limit READ>

DenyAll

</Limit>

<Limit STOR MKD>

AllowAll

</Limit>

</Directory>

<Directory pub>
<Limit READ>
AllowALL
</Limit>
<Limit STOR MKD>
Order allow,deny
Allow from 211.238.41.
Allow from 192.168.123.
Deny from all
</Limit>
</Directory>

</Anonymous>

[root@ns root]# ncftp -u alang syszone.co.kr
Connecting to 211.238.41.180...

ProFTPd Account Server ready ..

Logging in...
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Password requested by 211.238.41.180 for user "alang".

Password required for alang.

Password:

B

# #
# ProFTPD Korea User Groups #
# http://proftpd.oops.org #

# #
# This file is printed when account ftp user login #

# from /etc/proftpd/welcome.msg #
# #

B B i i i i
User alang logged in.
Logged in to syszone.co.kr.

ncftp /home/alang >

4. Real Server MlElH

HAY L™ CIHEZ|0 realserver Z21MZ FHSECL
OHF AMIAQRl g2p3-linux-ce.bin Of 2l MO|MZ FCh

[root@alang realserver]# chmod 755 g2p3-linux-c6.bin
Mg AlZic
[root@alang realserverl# ./g2p3-linux-c6.bin

Welcome to the realserver Setup for UNIX

Setup will help you get realserver running on your computer.

Setup will step you through the installation process by displaying
informational screens. Please follow the navigational controls

below:
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M Zl2(alang@clunix.com)

% ax

njy
JC
[



* glsA 22AF 7| YA (Linux Cluster technical white paper)

Key Behavior

N Next

P Previous

X Exit

F Finish (Express Installation)

Each input requires the execution of the key above
followed by the [ENTER] key. Enter [N]ext to continue:( 21'2F QIE| XIC})

If a realserver license key file has been sent to you,

please enter its directory path below. If you have not

received a realserver license key file, then this server

will default to a Basic RealServer. /usr/local/src/apmj/RealPlayServer/license.txt
( o7|= 20277t /= /IXIE HOEL,)

Installation and use of realserver requires
acceptance of the following terms and conditions:

Press [Enter] to display the license text... (HIE{ *XIC})
O 2tojdla FEIF L2

REALNETWORKS, INC.

END USER LICENSE AGREEMENT

REALNETWORKS BASIC SERVER VERSION G2
REDISTRIBUTION NOT PERMITTED

Software License for RealNetworks Basic Server
Version G2

IMPORTANT -- READ CAREFULLY: This RealNetworks
License Agreement ("License Agreement") is a legal
agreement between you (either an individual or an
entity) and RealNetworks, Inc. and its suppliers

and licensors (collectively "RN") for RN's Basic
Server Version G2 software ("Software"). You may
install only ONE copy of the Software. By

clicking on the "I Accept" button, installing,
copying or otherwise using the Software, you agree

to be bound by the terms of this License

91/401 m|O|X|
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Agreement. If you do not agree to the terms of

this License Agreement, click on the "I Do Not

Accept" button and/or do not install the Software.

ANY THIRD PARTY SOFTWARE, INCLUDING ANY NON-RN
PLUG-IN, THAT MAY BE PROVIDED WITH THE SOFTWARE IS
INCLUDED FOR USE AT YOUR OPTION. IF YOU CHOOSE TO
USE SUCH SOFTWARE, THEN SUCH USE SHALL BE GOVERNED
BY SUCH THIRD PARTY'S LICENSE AGREEMENT, AN
ELECTRONIC COPY OF WHICH WILL BE INSTALLED IN THE
"realserver" DIRECTORY ON YOUR COMPUTER, UPON
INSTALLATION OF THE SOFTWARE.

1. SOFTWARE OWNERSHIP.  This is a license
agreement and NOT an agreement for sale. This
Software and the Documentation is proprietary to
RN, and is protected by the copyright and other
intellectual property laws of the United States
and international treaties. The Software is
licensed, not sold. RN continues to own the
Software, and other content provided or
--More--(13%)

rbitration Association. The arbitrator's award
shall be binding and may be entered as a judgment
in any court of competent jurisdiction. This
License Agreement will not be governed by the
United Nations Convention of Contracts for the
International Sale of Goods, the application of
which is hereby expressly excluded.

Copyright (c) 1995-1998 RealNetworks, Inc. and/or
its suppliers. 1111 Third Avenue, Suite 2900,
Seattle, Washington 98101 U.S.A. All rights
reserved. RealNetworks, RealSystem, RealAudio,
RealVideo, and RealPlayer, are trademarks or
registered trademarks of RealNetworks.

Basic Server Gold EULA 11-17-981
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1

Choose "Accept" to accept the terms of this

license agreement and continue with realserver setup.

If you do not accept these terms, enter "No"

and installation of realserver will be cancelled.

(Eto|dA SOl F=X0|th.ad AE)

Enter the complete path to the directory where you want
to be installed. You must specify the full

pathname of the directory and have write privileges to
the chosen directory: /usr/local/real

EIEMHIL AAZEE= CIHMEL S HOFL})

Please enter a username and password that you will use
to access the web-based RealSystem Administrator, the
RealSystem monitors, and RealSystem live encoders:
Username: admin

(2X|z HLoM 22 = A=H AHEE 22|t OFO|L|E H=Ch)

Password: (IjA Q| E)

Please enter a port on which realserver will listen for
PNA connections. These connections have URLs that begin
with "pnm://": (Default: 7070)

(PNA  FH0| ports HOJELL - CIZE AT )

Please enter a port on which realserver will listen for
RTSP connections. These connections have URLs that begin
with "rtsp://": (Default: 554)

(RTSP H&Z0| AFEY port - CIZE AF )
Please enter a port on which realserver will listen for
HTTP connections. These connections have URLs that begin

with "http://": (Default: 8080)

(HTTP H&H0| At8e port - CIEE #E -> Y tomcat EX| Al0f= CHE
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realserver will listen for RealSystem Administrator

requests on the port shown. This port has been

initialized to a random value for security. Please

verify now that this pre-assigned port will not interfere

with ports already in use on your system; you can

change it if necessary. (Default: 1278) 1975

(B 22Xt HOjX|Z2 H&ELM AH8Y ZE HD)

You have selected the following realserver configuration:

Admin Username: admin
Admin Password: muchun
Monitor Password: muchun
Encoder Username: admin
Encoder Password: muchun
PNA Port: 7070
RTSP Port: 554
HTTP Port: 8080
Admin Port: 1975

Enter [Flinish to begin copying files, or [P]revious

to go back to the previous prompts: F

(BPEYAES HOANCLF B 54N A5 TY)

Copying RealNetworks program files............

realserver installation is complete.

The RealSystem Administrator allows you to configure
and maintain realserver through an intuitive
web-based interface. Please note that realserver

must be running in order to use the Administrator.
Would you like to start realserver now and launch
the RealSystem Administrator? (Default: Yes)

EIgMH 2X 242 . MHE ddstn A2[X} RES JHSIA L=

QM Al YLICH - AE)
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X7t &tz E|JSLICH

oA http://=0 Q- 22| Xt I E 1 5 /admin/index.html

oz F& otH 2| =47F LFLCE 07| MH|AE ZE|SHAIH
E LIk

HEIA| MaHEHO Jetc/rc.d/rclocal TIHY OO CHEE =7}

/usr/local/real/Bin/rmserver /usr/local/real/rmserver.cfg -m 64 &

23 F7ts doME Z5 A2 H2 2F It

ne

# vi /usr/local/real/rmserver.cfg

</List>

<List Name="syszone">

<Var MountPoint="/syszone/"/>

<Var ShortName="pn-local"/>

<Var BasePath="/home/www/www"/>
</List>

# cd /home/www/www
# vi rmtest.html
<html>

<body>

<a href=./realtestram>H|AE </a>

</body>
</html>

# vi realtest.ram

rtsp://211.238.41.180/syszone/realdb/Yesterday.rm

pnm://211.238.41.180/syszone/realdb/Yesterday.rm

http://211.238.41.180/rmtest.html 2 THHs|A =olgts USL|Ct

—
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5. Mysql + Apache + PHP + JSP + Library
5.1. mysql setting

cd /usr/local/src/apmj

tar xzvf mysql-4.0.20.tar.gz

cd mysql-4.0.20

Jconfigure --prefix=/usr/local/mysql --localstatedir=/usr/local/mysql/data --with-mysqld-user=mysql --
with-charset=euc_kr

make

make install

/usr/local/mysql/bin/mysql_install_db

userdel -r mysql

groupdel mysq|

groupadd mysq|l

adduser -g mysql -d /usr/local/mysql/data -s /bin/false mysql
chown -R mysql. /usr/local/mysql/data

cp /usr/local/src/apmj/mysql-4.0.20/support-files/my-medium.cnf /etc/my.cnf
vi /usr/local/mysql/share/mysql/mysql.server

Soinisae_mysald datadi—Sclatat -pic-fle—Spid fle

9l HZ2 oM FOf ot S FItE 20{FCL

--language=korean --safe-show-database &

cp /usr/local/mysql/share/mysqgl/mysql.server /etc/rc.d/init.d/mysqgld
In -s /etc/rc.d/init.d/mysgld /etc/rc.d/rc3.d/S90mysqld

/etc/rc.d/init.d/mysqld start

5.2. lib setting
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- zlib
#rpm O F zlib 7} HX| E|UCHH ALK

rpm -e --nodeps zlib

rpm -e --nodeps zlib-devel

http://www.gzip.org/zlib/ 0f| Af

zlb £ C2 #5LUCH
cd /usr/local/src/apmj

tar zxvf zlib-1.2.1.tar.gz
cd zlib-1.2.1

Jconfigure -s // libz.so A4

make
Jconfigure && make test && make install //libz.a
cp libz.so* /usr/local/lib

cd /usr/local/lib

rm -rf libz.so

rm -rf libz.so.1

In -s libz.so.1.2.1 libz.so
In -s libz.so.1.2.1 libz.so.1

vi /etc/ld.so.conf

/Jusr/local/lib
Jusr/lib
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=7t &
ldconfig /] F7HEl LB St H™HE X
- tiff

cd /usr/local/src/apmj

tar xzvf tiff-v3.5.7.tar.gz

cd tiff-v3.5.7

Jconfigure && make && make install

- libpng

rpm -e --nodeps libpng

rpm -e --nodeps libpng-devel

http://www.libpng.org/pub/png/libpng.html| Of| A C}2..

tar zxvf libpng-1.2.5.tar.gz
cd libpng-1.2.5
cp scripts/makefile.linux Makefile

make test &8& make install

- clibpdf

http://www.fastio.com Of| A C}2..
cd /usr/local/src/apmj

mv clibpds202rl.tartar clibpds202rl.tar.gz
tar zxvf clibpds202rl.tar.gz

cd ClibPDF/source

mv Makefile Makefile.orig

cp Makefile.Linux Makefile

make lib && make install

*aaua
=2Ta—
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- pdflib
http://www.pdflib.com O A Ct2..

tar zxvf pdflib-4.0.3.tar.gz
cd pdflib-4.0.3
Jconfigure

make && make install

cd /usr/local/src/apmj

- swf

ftp://ftp.sgi.com/sgi/graphics/grafica/flash 0| A Ct&..

cd /usr/local/src/apmj

tar zxvf dist.99.linux.tar.Z
mkdir /usr/local/swf

cd dist

mkdir /usr/local/swf/include
mkdir /usr/local/swf/lib

mkdir /usr/local/swf/fonts
mkdir /usr/local/swf/psfonts
mkdir /usr/local/swf/bin

cp swfh /usr/local/swf/include
cp libswf.a /usr/local/swi/lib
cp bin/* /usr/local/swf/bin

cp fonts/* /usr/local/swf/fonts

cp psfonts/* /usr/local/swf/psfonts
- freetype
http://freetype.sourceforge.net

cd /usr/local/src/apmj

tar xzvf freetype-2.1.3.tar.gz

cd freetype-2.1.3
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Jconfigure && make && make install
- jpeg

cd /usr/local/src/apmj

tar xzvf jpegsrc.vbb.tar.gz

cd jpeg-6b

.Jconfigure --enable-shared --enable-static
make && make test && make install

- libungif

rpm -e --nodeps libungif

rpm -e --nodeps libungif-devel
ftp://sunsite.unc.edu/pub/Linux/libs/graphics 0| A Ct2..
cd /usr/local/src/apmj

tar zxvf libungif-4.1.0.tar.gz

cd libungif-4.1.0

Jconfigure && make && make install

- gd

rpm -e --nodeps gd

rpm -e --nodeps gd-devel
http://www.boutell.com/gd/http/ Ol A Ct2 ..
cd /usr/local/src/apmj

tar zxvf gd-2.0.21.tar.gz

cd gd-2.0.21

.Jconfigure

make && make install
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- imap

rpm -ga |grep imap

2X =ole dX| E| QUCHH APF.

ftp://ftp.cac.washington.edu
Ol CtHz..

cd /usr/local/apmj

tar xzvf imap-2004.tar.Z
mv imap-2004 /usr/local/imap

make slx

//ssltype 22 error BHA A] .
Makefile ©| SSLTYPEZ nopwd O Al none 22 HZSHC}.

vi Makefile

vi src/osdep/unix/Makefile

AL YO| FAS| ERCHH...

cp imapd/imapd /usr/sbin

cp ipopd/ipop3d /usr/sbin

vi /etc/xinetd.d/imapd <=0}2§Q| LHES AMZE HEX|. A 20{L7| siCt.

service imap

{

disable = no

socket_type = stream

wait = no

user = root

server = /usr/sbin/imapd
log_on_success += DURATION USERID
log_on_failure += USERID

}

MES WS
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vi /etc/xinetd.d/ipop3d <= Ofzjo| L& F7t.
service pop3

{

disable = no

socket_type = stream

wait = no

user = root

server = /usr/sbin/ipop3d
log_on_success += USERID
log_on_failure += USERID
}

cp c-client/c-client.a /usr/lib

cp c-client/mail.h  /usr/local/include
cp c-client/rfc822.h /usr/local/include
cp c-client/linkage.h /usr/local/include
/etc/rc.d/init.d/xinetd restart

// test //

telnet localhost 110
telnet localhost 143

5.3 J2SDK MX|

cd /usr/local/src/apmj

rpm -Uvh j2sdk-1_4_1_01-fcs-linux-i586.rpm
cd /usr/java

In -s j2rel.4.2_03 jre

In -s j2sdk1.4.1_01 java

vi /etc/profile

# j2sdk config
PATH="$PATH:/usr/java/java/bin"
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export JAVA_HOME="/usr/java/java"

source /etc/profile

/1 =l //

# java -version

java version "1.4.1 01"
Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.1_01-b01)
Java HotSpot(TM) Client VM (build 1.4.1_01-b01, mixed mode)

5.4 apache 1X} AX|

cd /usr/local/src/apmj
tar xzvf apache_1.3.31.tar.gz
cd apache_1.3.31

Jconfigure --prefix=/usr/local/apache

5.5 jakarta-tomcat A X|

cd /usr/local/src/apmj
tar xzvf jakarta-tomcat-4.1.30.targz

mv jakarta-tomcat-4.1.30 /usr/local/tomcat

tar xzvf jakarta-tomcat-connectors-4.1.30-src.tar.gz

cd jakarta-tomcat-connectors-4.1.30-src/jk/native
/buildconfsh

Jconfigure --with-apache=/usr/local/src/apmj/apache_1.3.31

make && make install

/1 =l //

Is -al /usr/local/src/apmj/apache_1.3.31/src/modules
drwxr-xr-x 3 root root 4096 5g 31 21:35 jk
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5.6 PHP A%| 3}7]

cd /usr/local/src/apmj
tar xzvf php-4.3.7.tar.gz
cd php-43.7

Jconfigure --with-apache=/usr/local/src/apmj/apache_1.3.31 --with-mysql=/usr/local/mysqgl --with-
imap=/usr/local/imap --with-jpeg-dir=/usr/local/lib --with-png-dir=/usr/local/lib --with-gif-dir=/usr/lib --
with-zlib-dir=/usr/local/lib --with-gd --with-freetype-dir=/usr/include/freetype2 --with-zlib --with-tiff-
dir=/usr/local/lib  --with-pdflib  --with-cpdflib  --with-gettext --with-swf=/usr/local/swf --with-
mod_charset --with-language=korean --with-charset=euc_kr --with-xml| --enable-ftp --enable-sockets --

disable-debug --enable-system --enable-track-vars --enable-calendar --enable-magic-quotes

make && make install
cp libs/libphp4.a /usr/local/src/apmij/apache_1.3.31/src/modules/php4/
cp php.ini-dist /usr/local/lib/php.ini

5.7 apache 2k} AlEl
cd /usr/local/src/apmj/apache_1.3.31

Jconfigure  --prefix=/usr/local/apache  --activate-module=src/modules/php4/libphp4.a  --activate-

module=src/modules/jk/lib/jk.a --enable-module=so --enable-rule=SHARED_CORE --enable-shared=max
make && make install

vi /usr/local/apache/conf/httpd.conf

ZtEtE| ServerName o] FME Z1 o A|AH Q| EOQO|LE IP E Mo|&=C}
800 = X0 AddType allplcation/x-httpd-php 2 A|ZtSt= HES KHOLA..
AddType application/x-httpd-php .html .php3 .php4 .inc .phtml .php .ph <= A
HH& L CF

/usr/local/apache/bin/apachectl restart

5.8 Zend M%| }7
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cd /usr/local/src/apmj
tar xzvf ZendOptimizer-2#[1#].5.2-Linux_glibc21-i386.tar.gz
cd ZendOptimizer-2.5.2-Linux_glibc21-i386

Jinstall

5.9 Apache httpd.conf B

ServerType standalone

ServerRoot "/usr/local/apache”

#LockFile /usr/local/apache/logs/httpd.lock

PidFile /usr/local/apache/logs/httpd.pid

ScoreBoardFile /usr/local/apache/logs/httpd.scoreboard

#ResourceConfig /usr/local/apache/conf/srm.conf

#AccessConfig /usr/local/apache/conf/access.conf
Timeout 300

KeepAlive On

MaxKeepAliveRequests 100

KeepAliveTimeout 15

MinSpareServers 20
MaxSpareServers 40

StartServers 20

MaxClients 150

MaxRequestsPerChild 0

#Listen 3000
#Listen 12.34.56.78:80

#BindAddress *
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# Dynamic Shared Object (DSO) Support

# LoadModule foo_module libexec/mod_foo.so

LoadModule env_module

LoadModule config_log_module

LoadModule mime_module

libexec/mod_env.so
libexec/mod_log_config.so

libexec/mod_mime.so

LoadModule negotiation_module libexec/mod_negotiation.so

LoadModule status_module
LoadModule includes_module
LoadModule autoindex_module
LoadModule dir_module
LoadModule cgi_module
LoadModule asis_module
LoadModule imap_module
LoadModule action_module
LoadModule userdir_module
LoadModule alias_module
LoadModule access_module
LoadModule auth_module
LoadModule setenvif_module
#LoadModule php4_module
#LoadModule jk_module

ClearModulelList
AddModule mod_env.c

AddModule mod_log_config.c

AddModule mod_mime.c

AddModule mod_negotiation.c

libexec/mod_status.so
libexec/mod_include.so
libexec/mod_autoindex.so
libexec/mod_dir.so
libexec/mod_cgi.so
libexec/mod_asis.so
libexec/mod_imap.so
libexec/mod_actions.so
libexec/mod_userdir.so
libexec/mod_alias.so
libexec/mod_access.so
libexec/mod_auth.so
libexec/mod_setenvif.so
libexec/libphp4.so
libexec/libjk.so

AddModule
AddModule
AddModule
AddModule
AddModule
AddModule
AddModule
AddModule
AddModule
AddModule

mod_status.c
mod_include.c
mod_autoindex.c
mod_dir.c
mod_cgi.c
mod_asis.c
mod_imap.c
mod_actions.c
mod_userdir.c

mod_alias.c
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AddModule mod_access.c
AddModule mod_auth.c
AddModule mod_so.c
AddModule mod_setenvif.c
AddModule mod_php4.c

#ExtendedStatus On

Port 80

User nobody
Group nobody

ServerAdmin alang@syszone.co.kr
ServerName 211.238.41.180
DocumentRoot "/usr/local/apache/htdocs”
<Directory />
Options FollowSymLinks
AllowOverride None
</Directory>
<Directory "/usr/local/apache/htdocs" >
Options Indexes FollowSymLinks MultiViews
AllowOverride None

Order allow,deny

Allow from all

</Directory>

<Directory "/home">
Options FollowSymLinks ExecCGI
AllowOverride All
Order allow,deny
Allow from all

Deny from env=go_out
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Deny from export=go_out

</Directory>

<IfModule mod_userdir.c>
UserDir www

</IfModule>

#<Directory /home/*/public_html>
AllowOverride FileInfo AuthConfig Limit
Options MultiViews Indexes SymLinksIfOwnerMatch IncludesNoExec
<Limit GET POST OPTIONS PROPFIND>
Order allow,deny
Allow from all
</Limit>
<LimitExcept GET POST OPTIONS PROPFIND>
Order deny,allow

Deny from all

H+ OoH O H O H O H OHF OHF OHF OH OFH

</LimitExcept>
#</Directory>

<IfModule mod_dir.c>
Directorylndex index.html index.htm index.php index.phtml index.php3 index.jsp
</IfModule>

AccessFileName .htaccess

<Files ~ "~.ht">
Order allow,deny
Deny from all
Satisfy All

</Files>

<Files ~ "A¥.ht">

Order allow,deny

Deny from all

</Files>
<Files ~ "*Chat*">

Order allow,deny
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Deny from all
</Files>
<Files ~ "*CHAT*">
Order allow,deny
Deny from all

</Files>

#CacheNegotiatedDocs

UseCanonicalName On
<IfModule mod_mime.c>

TypesConfig /usr/local/apache/conf/mime.types
</IfModule>

DefaultType text/plain

<IfModule mod_mime_magic.c>
MIMEMagicFile /usr/local/apache/conf/magic
</IfModule>

Hostnamelookups Off
ErrorLog /usr/local/apache/logs/error_log

LogLevel warn

LogFormat "%h %l %u %t W"%rw" %>s %b W'%{Referer}litt" ¥"%{User-Agent}i*"" combined
LogFormat "%h %l %u %t W'%r" %>s %b" common

LogFormat "%({Referer}i -> %U" referer

LogFormat "%{User-agent}i" agent

CustomLog /usr/local/apache/logs/access_log common

ServerSignature On

# > AddType text/html .ahtml

# > EBCDICConvert Off=InOut .ahtml

#

# EBCDICConvertByType On=InOut text/* message/* multipart/*

# EBCDICConvertByType On=In application/x-www-form-urlencoded
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# EBCDICConvertByType On=InOut application/postscript model/vrml
# EBCDICConvertByType Off=InOut */*

<IfModule mod_alias.c>

Alias /icons/ "/usr/local/apache/icons/"

<Directory "/usr/local/apache/icons" >
Options Indexes MultiViews
AllowOverride None
Order allow,deny
Allow from all

</Directory>

Alias /manual/ "/usr/local/apache/htdocs/manual/"

<Directory "/usr/local/apache/htdocs/manual”>
Options Indexes FollowSymlinks MultiViews
AllowOverride None
Order allow,deny
Allow from all

</Directory>
ScriptAlias /cgi-bin/ "/usr/local/apache/cgi-bin/"
<Directory "/usr/local/apache/cgi-bin">
AllowOverride None
Options None
Order allow,deny
Allow from all
</Directory>
</IfModule>

<IfModule mod_autoindex.c>

IndexOptions FancyIndexing

AddIconByEncoding (CMP/icons/compressed.gif) x-compress x-gzip
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AddIconByType (TXT,/icons/text.gif) text/*

(
AddIconByType (IMG,/icons/image2.gif) image/*
AddIconByType (SND,/icons/sound?2.gif) audio/*
AddIconByType (VID,/icons/movie.gif) video/*
Addlcon /icons/binary.gif .bin .exe
AddIcon /icons/binhex.gif .hgx
AddIcon /icons/tar.gif .tar
AddIcon /icons/world2.gif .wrl .wrl.gz .vrml .vrm .iv
AddIcon /icons/compressed.gif .Z .z .tgz .gz .zip
AddIcon /icons/a.gif .ps .ai .eps
AddIcon /icons/layout.gif .html .shtml .htm .pdf
AddIcon /icons/text.gif .txt
AddIcon /icons/c.gif .
AddIcon /icons/p.gif .pl .py
AddIcon /icons/f.gif .for
AddIcon /icons/dvi.gif .dvi
AddIcon /icons/uuencoded.gif .uu
AddIcon /icons/script.gif .conf .sh .shar .csh .ksh .tcl
AddIcon /icons/tex.gif .tex
AddIcon /icons/bomb.gif core

AddIcon /icons/back.gif ..

AddlIcon /icons/hand.right.gif README
AddIcon /icons/folder.gif A ADIRECTORYAA
AddlIcon /icons/blank.gif A ABLANKICONAA

Defaultlcon /icons/unknown.gif
#AddDescription "GZIP compressed document” .gz
#AddDescription "tar archive" .tar

#AddDescription "GZIP compressed tar archive" .tgz

ReadmeName README
HeaderName HEADER

IndexIgnore .7?7* *~ *# HEADER* README* RCS CVS *v *t
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</IfModule>

<IfModule mod_mime.c>

AddLanguage da .dk
AddLanguage nl .nl

AddLanguage en .en
AddLanguage et .ee

Addlanguage fr .fr

AddLanguage de .de
AddLanguage el .el

AddLanguage he .he

AddCharset ISO-8859-8 .is08859-8
AddLanguage it .it
AddLanguage ja ja

AddCharset ISO-2022-JP jis
AddLanguage kr .kr

AddCharset ISO-2022-KR .iso-kr
AddlLanguage nn .nn
AddLanguage no .no
AddLanguage pl .po

AddCharset ISO-8859-2 .iso-pl
AddLanguage pt .pt

AddLanguage pt-br .pt-br
AddlLanguage Itz .

AddLanguage ca .

AddLanguage es .

AddLanguage sv .

AddLanguage cs .cz .cs
AddLanguage ru .ru

AddlLanguage zh-TW .zh-tw
AddCharset Big5 .Big5 .big5
AddCharset WINDOWS-1251 .cp-1251
AddCharset CP866 .cp866
AddCharset ISO-8859-5  .iso-ru
AddCharset KOI8-R koi8-r
AddCharset UCS-2 .ucs2
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AddCharset UCS-4 .ucs4
AddCharset UTF-8 .utf8

<IfModule mod_negotiation.c>
LanguagePriority kr en da nl et fr de el it ja no pl pt pt-br ru Itz ca es sv tw
</IfModule>

AddType application/x-tar .tgz

AddEncoding x-compress .Z

AddEncoding x-gzip .gz .tgz

#AddType application/x-compress .Z

#AddType application/x-gzip .gz .tgz

AddType application/x-httpd-php .html .php3 .php4 .inc .phtml .php .ph jsp xtm
AddType application/x-httpd-php-source .phps

AddHandler cgi-script .cgi

#AddType text/html .shtml

#AddHandler server-parsed .shtml

#AddHandler send-as-is asis

#AddHandler imap-file map

#AddHandler type-map var

</IfModule>
#MetaDir .web

#MetaSuffix .meta

# Customizable error response (Apache style)

# these come in three flavors

#

# 1) plain text

#ErrorDocument 500 "The server made a boo boo.

# n.b. the single leading (") marks it as text, it does not get output
#

# 2) local redirects
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#ErrorDocument 404 /missing.html

# to redirect to local URL /missing.html

#ErrorDocument 404 /cgi-bin/missing_handler.pl

# N.B.. You can redirect to a script or a document using server-side-includes.
#

# 3) external redirects

#ErrorDocument 402 http://www.example.com/subscription_info.html

# N.B.: Many of the environment variables associated with the original

# request will *not* be available to such a script.

#
# Customize behaviour based on the browser
#

<IfModule mod_setenvif.c>

BrowserMatch "Mozilla/2" nokeepalive
BrowserMatch "MSIE 4%.0b2;" nokeepalive downgrade-1.0 force-response-1.0
BrowserMatch "RealPlayer 4#.0" force-response-1.0
BrowserMatch "Java/1#.0" force-response-1.0
BrowserMatch "JDK/1#.0" force-response-1.0
BrowserMatch "Webzip" go_out
BrowserMatch "WebZip" go_out
BrowserMatch "Teleport" go_out
BrowserMatch "GetRight" go_out
BrowserMatch "Wget" go_out

</IfModule>

#<Location /server-status>
SetHandler server-status
Order deny,allow
Deny from all
Allow from .example.com

#</Location>

# Allow remote server configuration reports, with the URL of

# http://servername/server-info (requires that mod_info.c be loaded).

# Change the ".example.com" to match your domain to enable.
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#<Location /server-info>
SetHandler server-info
Order deny,allow
Deny from all
Allow from .example.com

#</Location>

# MOD_JK Config

<IfModule mod_jk.c>

JkWorkersFile /usr/local/tomcat/conf/workers.properies
JkLogFile /usr/local/tomcat/logs/jk.log

JkLogLevel info

</IfModule>

NameVirtualHost 211.238.41.180

<VirtualHost 211.238.41.180>
ServerAdmin alang@syszone.co.kr
DocumentRoot /home/syszone/www
ServerName syszone.co.kr
ServerAlias syszone.co.kr www.syszone.co.kr
JkMount /*.jsp ajpl3
JkMount /webapps/* ajpl3
JkMount /ROOT/* ajpl13

</VirtualHost>

5.10 Tomcat &4
vi /usr/local/tomcat/conf/workers.properies

workers.tomcat_home=/usr/local/tomcat

workers.java_home=/usr/java/java

workerlist=ajpl2, ajpl3
worker.ajpl3.port=8009
worker.ajpl3.host=localhost

worker.ajpl3.type=ajpl3
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5.11 Tomcat 1f Apache A5 I A SAE MHH

vi /usr/local/tomcat/conf/serverxml

</Host>

<Host name="syszone.co.kr">

<Context path="" docBase="/home/www/www" reloadable="true"/>

<Alias>www.syszone.co.kr</Alias>

</Host>

</Engine>
</Service>

</Server>

/usr/local/apache/bin/apachectl restart
/usr/local/tomcat/bin/strtup.sh
/] =&l //

vi /home/syszone/www/phpinfo.php

vi /home/syszone/www/hello.jsp

out.printIn("Hello, JSP");

http://www.syszone.co.kr/phpinfo.php
http://www.syszone.co.kr/hello.jsp
http://211.238.41.180:3080
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Introduction to

Load Balance Clustering

Using Linux

( #ol24h SH2E 14 )

SFH2 7125 3% 7| MO|Y Xt=
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Port 7t 7t MH FHMO| UX|E ISt AUCHH of FHo| Fofrl AAZ0f w2t MA 2P MHE

WS ZAE AlZ[A L} ol LVS &

oM At P2 FAE Het AF] 22 MEZ0 EX5te HY MHZ EUA 2Ch HEME = LVS
MHZEH DjZlS Y 24 o[o tiet 2F Ma|E WES CHAl LvS ol 2LiA ECh J8 LVS 7t Atd
IP2 E IfZlS CiA| 2Ot CHA| SO IP 2 FAE HSIAFAM ALEXIO|A Z2 Eli= HA0|Ct

1.1.2.2 Direct Routing £35} 24 HAl

>~

2H AMeet Fob 24 MB AO[OM Tt IP & Swote YH22 £ Z4 AHet 2H Y ME O
25 €% 7t IPE X ES HEHT 880k etit. 7hy TP 74 28 & AHHO|AE Sl
AFEARSl 78S #OF 50| 0] 2F0[ 7ty MH FHMo HEE= QYK =0 £ HEE = 10|
Mo mat 2A Y MHEZ DjZS Ze oA ElCh ojif 2M AMH FAl BEO| Arp FiES HYIA|
M= Alias QIEIO|AE SO Fol2MMMHZRE ZEE= TZlS &or S0|A =t

ot Jhak IP 7 ™ El CIE IOl A0 arp caching O HECtd SFH AMEXIIL 251 24 NHE Soff

ZIlof AZAE MM AR HAXH 1 O|2RHe X7| F&TH HY MuAtt &
O7| W20 BtEA| 7'E X0 2| arp hidden patch & A|7{ FOf stCt.
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5 ~MeEla =eE
1. Mua 2y 4 4 Y my
p— 3. Aoyma
—
] Fy
LVS-DR 4 *TER /
( Direct Routing ) o y .-
LVS ~
———
[ SESS—— :_ _/
DR 2Al2 mfZlo| HO|H =2 F&2| MAC S Hgsto] mjzle Z9 Y 57| W&o 2%l
MAHE ( Z2 subnet )QHO| MOt SZ0| 7hs8tCt. DR BHAIO| arp X offZ 280 CHSiAM = A X DR
T BAS MXGHY HRt
1.1.2.3 IP Tunneling Of 2|3t £35} =4 HhA
IP 422 IP 3} (IP datagram)Qtof IP 5l=l MEHE ZM E &= (encapsulate) 7|=0|Ct 2|54
HEO0|M XSt O|F O|8%t0 HCt WAN & CHYCE XY MY EE Fdgs UA L
MR 7HM P FAR SEHE QF I17|0] HaEA MHE HT g3 a2 MHOIN IjZo| 2HX|
FaQt ZEE ZASHY Zhet MH FAI UX| SHH A ZEO| met AN HY MHE JHSHA EICH
ol mfzlE Letd™el AEQ WAooz MESHE 20| O e A= MM HESHA ECh olZ
MY | Y MHOIMe ZMZE T2l O 20 282 Ne2loh 02 AN ME Q| 2t2E Ho[Z0
el ARSI A 2Y AE S8 F= W40\
IP B3 HAI2 DR gfAlo| S2[HQl MAHECS| FES WX P10 OCEX HYS 24 & = UEs
-0l AUCE M Aol Fotot =EEZ JHAA ECL SHA2 BE MHZLIP HE3 ME A4S
X|#siof st7|of X|ASHX| R3t= OSOM= 27t LdstA ECt .
1.1.3 =t =gtk HEAl (Scheduling Algorithms )
SHAHERH MHE MESHY| Qo 4l JHof Y e B4 S(scheduling algorithms)O| FH| &[0 UCH

Round-Robin, 7t&X[7} ! =(weighted) Round-Robin, X4
2 AMHO0| CHB of

H2-H5o WAS

st
o 1=

—

Oltt. M3 & &4
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-H£(Least-Connection) 12|11
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23t M E(load information)= 7tX|1
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%
njy
-
JC
|>

QUX| 7| H{20| XH(self-explanatory)stLt. E|o] & HhAl (active

1

connection number)& A|0] O|3e ®= 40 Q8 1

=

1.1.3.1 Round-Robin Scheduling ( 2} H AHEY )
A0z 22E-EH HAZ 0|8 HEH HZE ME CHE MH0| HZ5ts AS L3 O 0|E =R
HA Mo HAABMELE HESA|ZHS 2 1M E SHA| =0t DZX|B oFzko| Xt0| 7t UCh 2H2E 2

O
Z
wm
rir
rn
ne
rot
|.r|
=
ro
mjo
Z 9
Hu
fim}
r
S
Hu
jeld
%
o

ME oA AAHEES 7[EE =AE 71H0|H F Y E0
X MEALOl0 SXQl £ 2wHo| M

)
HES 7|uto|H 2H2S 2l DNS Of B HW O SE3iCh

ne
[
L]
af
mjo
ot
o
12
|o
u
>
ol
Ot
N
pot
mn
n
]
)
x

UCL 7t MEe| AHEE 7[E=

1-5-9

2-6-10

3-7-11

4-8-12

1.1.3.2 Weighted Round-Robin Scheduling (7}5X| 7|8t 222 28l AHEH)

X7 Bt E 2l AHFYS AN M0 M2 2 Ho| 822 XY 4 Uk 2 Mo

XE Hoig 4+ glon, of7|M XS B4 B X2 8L Mtk J|= JEA|L 10

0|2 Sof M A7t ABC 0|2 Zt2to| 7HEX|7} 432 U AL AHFY A= ABCABCABA 7} EICh,
r

Ut BRE 2H AAFYS ABHY UH MHOM HEY Y5 o
Q

g 4 el gn 5X

AAEY YT2ABEC AHFYQ W MODR O ¥ MN MHE 29 B & ATk Ay

Q¥ i3t ot 0 RS FS MH MM Aolo] SHel 2o BF @ AE7 42 & Uk

22 28l AHFYS BN 2A2E 2Y AAFYS| §

Z2oIck 7H MHo] FNS BZSILN 2AHEY 2ME 4
o

Yoi| oft gt RS FIHSHA| BEECE 3
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3 368

4 4-7-9-10

A g& AAHEE2 71T 50| H2 MHE 285 N g8t SMS 2otk 4 MEOAM
SHoz N &S XS MojofstEz Mol A g Ln2[EF 2 SOl Hket 452
MHZ 88 7t M= ofF 2 277t ot MHER UIEX &7 W0, §&F547F e 2
R0 = OtF mlfqoz ZitZ oiCt

7t WE MHOM O B2 HEY &2 XM2lg + Atk 222 Ot X2l 82 XY MHZ
TIYUE R0 =B AS ottts AS oEM € = AS AOICh XY UX=ZE TCP2
TIME_WAIT HE{jI 20| OtF F2 d5= E+= SICH TCP 2 TIMEWAIT & E& 2 20|t 3|
H&X7E ofF B2 # AO|EE 22320 REJNS] &S Melsor & 27t ACh MH A= MH
BHELCI M2|82F0| FHIY Z2 MY As £=HIo @B E XN2|sta TCP o TIME_WAIT A=t0f| &IHSHA

ok 2ZXE MH B= REMS| 2E0| Me|=|7|TE Z|Ch|A =tk d2iA X Y& AHESS
o o
=

0|8 4% st M8 S At MH=zZ FE=Y

AL

Z9 molEio] Z8NOR BX 2% 4 Yt

Zi0[ct.

ZVER 718 HA HE AAHFYLS AL TE AAHEYL st FRECEM 24| AH Mo 5
ZHEXE R0 4= UL AN 7HEX7L 22 MHOIM O B2 2¥S TS 4= UCH TH AMH 2
Ze[xte 2tZto] MM MHO| ZHEXE 204E 4= UCL JHEX|Q HlEQ A &0 Mzt HES
H&0| &L 7|2 78Xl 10oh 7H3X7L e A FH AAFEYE O3 20| 2STHCh
nZiel MM MHZE Qe B 4 MH is ZHEX Wii=1 .., nE 7IRCtD JPESHAL M| 19| &
2 (active connection)2 Ci (i = nol1 REFEK 2 Ci(=1.,n2 O|Ct MH j2 Jt=

HE H&2 ofzjet 2t

(Gj/ALL_CONNECTIONS)/Wj = min { (Ci/ALL_CONNECTIONS)/Wi } (i=1

=
2
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O] H|WOfA ALL CONNECTIONS = #=0|E2 CiE ZE H% 22 LEHZE 27t githag{® oh3at

#O| 2 HstE ZAO|Ct.

Gj/Wj = min { Ci/Wi } (i=1,..n)

o
L
[
o

|Z0|| HIs| £It=Ql Hj£EH 0|

HY HIES A 2357|928 2| EE

10 4

20 3

30 2

40 1

1.1.4 1 7}’ ( High Availability )

rl

2% 4 38 207t QHUlez ME O RO| HOt20 wet 7880 =2 MHES H3dts
20| BE o 28X ACE HAHDE A|A” HEEF StLis SHEY A 2ZEQ O o F&0|
Act= AolCt &2 7842 L E(node)lt = (deamon)2| ZH0{Z(failures)OfLt A|AEIO|

X 7td(reconfiguring)2 HES| LX) SHAHO HotUs EE ZY FdH(workload)E O|F 5=
HAO=2 O|F = UCL 7t MHQl =2 7IE8HE EX| "mon"nt "fake” AZEQOE A6 HISTHCL
"mon"2 WES MHA 7H8E0 M =ES HLUHE 5+ A= BB Y ZLUEY Al2H(general-
purpose resource monitoring system)O|LC}. "fake"E= ARP £0]|7|(spoofing)E AtE3d| IP £ O|FSt=

AT EQ 0Tt

Meel Foff ==(failoven2 CHS1t ZO0| MO{gtCy: 3k Zit7|(load balancenof ZHAE2l AMH|A

HEsi MY =E55 ZLHGSH| 2/g "mon” Hl=0] 2FECE Of t =00t M =ES0] #0AE=X
=

dRA[St=5F fpingmonitor & 73t O m Z0ICH 2= =EO| MH|A HESS ZXISH| f8) o
BUH Z23" HA| 8ottt 6E S0 http MH|AE HASH[RISH http.monitor &, ftp MH|AE

i ftp.monitor £ I, 7|E} CtE ELH Z2YS AF8Y & UCh MH LEL} H=0| M2 ME
=5 JEi(down)Zt EAHL A& TJts dEiup)Zt =T Thd MHE O HIOIE0 AAHES HAHSHAL

[

o
of
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FIt5L7| et BEIE Y EICE WEte 83F 247174 MH|A H20|L MHE FASHAL SFEAS )

ME|2O| F7t5tE AE Asez & 5+ A

Yo T 2l5A BAAE AAH THS o) HAE BHOR 40) (2 30f)
Bzt BastLct

ST Al2EE T A YL

Load Balance Server 2 CjQ} UEt IAH 2012 FMSIY 2l5A BSLEA

== T°

A|AED LMo Master LB A Q} Slave LB M E &£0{ Heartbeat £ 0| 23}0] LB AMH Q| O|=3}

( High availabiltiy )& 3% 70|11 Mon & O|&3}0{ 2 CHo| A0 = Fo} 24 B
Service Fail Over 7} Zl&4 QIEZE ST Z{0|LC}.
1.21 AAH pME
Heartbeat
Master < > Slave
LB Server LB Server
Mon Daemon
/ ) 4 \
Web SVR 1 Web SVR 2 Web SVR 3
WWW 1 WWW2 WWW3

1.2.2 A|AH 7|2 HHE

Operating System : Redhat Linux 9 ( Kernel Version : 2.4.27 )
Master LB ip : 211.238.41.167
Slave LB ip : 211.238.41.166
Web Server-1 : 211.238.41.165
Web Server-2 : 211.238.41.164
126/401 5| O| X|
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Virtual ip : 211.238.41.170
Cluster ip ( Encluster A| 289 ):211.238.41.168

LB MHE{ZtO| heartbeat 2F A Zt2| Data Sync, LB 2F I A{H{Zt2| Mon server monitoring Of

AL El= Y EQA CHYE Private Network 2 £2|& £ UL}
O 20l CH3HM= ofef W&
2

op HEs| THY 4 A HoC

—_

1.2.3 M| A] L D}7|X|

Kernel : 24.26 O|4 ( & EMO A= 2427 AHE )

ftp://ftp.kernel.org/pub/linux

ipvs : Kernel 2.4.23 0|8} {7 Of| 2t sl =st

http://linuxvirtualserver.org/software

ipvsadm-1.21

http://linuxvirtualserver.org/software

arp hidden patch : 3 #<€0| St= THX|Z C}

Ho
n
rr
o

http://www.ssi.bg/~ja

Mon Z& Perl 2 &

ftp://ftp.bora.net/pub/CPAN

ftp://ftp.kornet.net/pub/CPAN

ftp://ftp.nuri.net/pub/CPAN

CPAN 2 0|83 Ct2 #AlE o

gjo
ozt
P

_>%

Mo

Mon

ftp://ftp.kernel.org/pub/software/admin/mon

Mon.cgi

http://www.nam-shub.com/files/

fping
ftp://ftp.kernel.org/pub/software/admin/mon

heartbeat

http://linux-ha.org/download
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rsync

http://rsync.samba.org/ftp/rsync

Total package
ftp://syszone.co.kr/pub/linux/server/Ilvspkg

2. Open Source o|23ct B|=sA HSIEA 28 AH 1=

21. 2|52 22 HE &3 5

OlF= 252 HEMHM 7I2H22 ipvs 7|sS A& SHA| EUA7[0 = HE WX E

3Z=0{0F DIt ipvs £ YYHo =z $ASLI| fShM= ipvs AHM|  FHE Z{X|Qt direct routing
LAS XIJ5H7| fISHM arp ZHE SHZSH F= non-arp alias QAE{HO|AE THE If A

p
Z|= arp hidden TjX|S {Z0{0f BiC}.
mjXl= 2t HE HTO| Y= WX[E Siof HE ZMY Al of2{7 LWSHX| =L

ipvs £ Y 24.23 7tX| ipvs-1.0.10 Cf Patch 2 Al&0| 7}&3}Lt

2426 0|2 2EHLE ipvs-1.0.11 HFO| HE £0 7|2XMoz mee|of QUCt
211 #'d 2.4.23 0|3t H{HY FL F{E WX Y

ipvs THAIE EWHA MB{OIZH S1ZD X2 arp IXE 2C,2Y Me RE $jECt
Oi7lMe AIAE £7| MES SYSH 80} STt F Ci7h B5 Ivs, real server A2 B0}

87| m=o|c}.

PVS module o MX| #HolE £IXI7t ULk 94 SiLiE BER S2l& W Ao

F7} oh= HEolct

22| YW

o

rir

- 250

// <path-name> & ipvs patch directory

# tar xzvf ipvs-0.9.6.tar.gz
# cd ipvs-0.9.6/ipvs
# make

# make -C ipvsadm

128/401 m|O| K|
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# make install

# insmod ip_vs_wlc.o

- 7o) HApste Wy -

# cd /usr/src

# tar xjvf linux-2.4.23.tar.bz2
# In -sf linux-2.4.23 linux

# cd linux

# make menuconfig

-> save -> exit

# zcat ../linux-2.4.23-ipvs.patch.gz | patch pl
# cat ../hidden-2.4.23-1.diff | patch p1

2 FHE HHEY HX| = Patch £ 232 027 2l 5 A2L] BEA HE HEH =
patch & 835 otCt.

2.1.2 HYE ALY s17)

Otz & Hut 2tH2 Kernel 2427 SHZ0|1, 72 FHut 23 4 WY Y2
CHE kernel 24.23 0| 71E9| ipvs TjX| O|= T/l CHAt SLSHAH 2P StH =Lt

M

Ol RE MY 7Y 2426 O|4 &HZEE 7|52 &

jo

ol

stC}.
# tar xjvf linux-2.4.27 tar.bz2

# In -sf linux-2.4.27 linux

# cd linux

# make menuconfig

ofefiet &2 =7| M« =fFO| Li2Ct

Code maturity level options --->
Loadable module support --->
Processor type and features --->
General setup --->

Memory Technology Devices (MTD) --->

Parallel port support --->
Plug and Play configuration --->
Block devices --->

Multi-device support (RAID and LVM) --->
Networking options --->

Telephony Support  --->

129/401 m|O| K|
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ATA/IDE/MFM/RLL support --->

N
r

o
H2 e a4
[m]

rlo

S AILE Ao *A MEStR of7|M= ipvs Of ZHEE

> Sg=)
1O

o]

=5

Of

ALt

AL

—

_I?I_
HX Networking options |52 7+A OF2iet Z0| SME M3 sHCt.

<*> Packet socket
[*]  Packet socket: mmapped IO
< > Netlink device emulation
[*] Network packet filtering (replaces ipchains)
[1 Network packet filtering debugging
[*] Socket Filtering
<*> Unix domain sockets
[*] TCP/IP networking
[*]  IP: multicasting
[1 IP: advanced router
[1 IP: kernel level autoconfiguration
<M>  IP: tunneling
<M>  IP: GRE tunnels over IP
[*1 IP: broadcast GRE over IP
[1 IP: multicast routing
[*] IP: ARP daemon support (EXPERIMENTAL)
[1 IP: TCP Explicit Congestion Notification support
[*] IP: TCP syncookie support (disabled per default)
IP: Netfilter Configuration --->
IP: Virtual Server Configuration --->
< > The IPv6 protocol (EXPERIMENTAL)
< >  Kernel httpd acceleration (EXPERIMENTAL)
SCTP Configuration (EXPERIMENTAL) --->
< > Asynchronous Transfer Mode (ATM) (EXPERIMENTAL)
< > 802.1Q VLAN Support
< > The IPX protocol
< > Appletalk protocol support
Appletalk devices --->
< > DECnet Support
< > 802.1d Ethernet Bridging
< > CCITT X.25 Packet Layer (EXPERIMENTAL)

1307401 m|O| K|
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< > LAPB Data Link Driver (EXPERIMENTAL)

[ 18022 LLC (EXPERIMENTAL)

[ 1 Frame Diverter (EXPERIMENTAL)

< > Acorn Econet/AUN protocols (EXPERIMENTAL)
< > WAN router

SiC

&
ly

—

JC
[

[ ] Fast switching (read help!)

[ ] Forwarding between high speed interfaces

QoS and/or fair queueing --->

Network testing --->

IP: Netfilter Configuration ---> 2 7}A{ iptables 0f ZtH = SME ofziet

t. 2 iptables o Z% Tzlel Z2{T 5L NAT, DR 40N F2

St QAF AFEL|A EICL

<*> Connection tracking (required for masq/NAT)

<M>
<M>
<M>
<M>

FTP protocol support
Amanda protocol support
TFTP protocol support
IRC protocol support

<M> Userspace queueing via NETLINK (EXPERIMENTAL)

<*> [P tables support (required for filtering/masqg/NAT)

<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>
<M>

<*>

limit match support

MAC address match support

Packet type match support

netfilter MARK match support

Multiple port match support

TOS match support

recent match support

ECN match support

DSCP match support

AH/ESP match support

LENGTH match support

TTL match support

tcpmss match support

Helper match support

Connection state match support
Connection tracking match support
Unclean match support (EXPERIMENTAL)
Owner match support (EXPERIMENTAL)

Packet filtering

131/401 m|O| K|
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<M> REJECT target support
<M> MIRROR target support (EXPERIMENTAL)
<*>  Full NAT
<M> MASQUERADE target support
<M> REDIRECT target support
[*] NAT of local connections (READ HELP)
<M> Basic SNMP-ALG support (EXPERIMENTAL)
<*>  Packet mangling
<M> TOS target support
<M> ECN target support
<M> DSCP target support
<M> MARK target support
<M>  LOG target support
<M>  ULOG target support
<M>  TCPMSS target support
<*> ARP tables support
<M>  ARP packet filtering

IP: Virtual Server Configuration ---> Z 7tA| ipvs &M X3 SHCL
<*> virtual server support (EXPERIMENTAL)
[*]  IP virtual server debugging
(12) IPVS connection table size (the Nth power of 2)
--- IPVS scheduler
<*>  round-robin scheduling
<*>  weighted round-robin scheduling
<*>  |east-connection scheduling
<*>  weighted least-connection scheduling
<*>  |ocality-based least-connection scheduling
<*>  |ocality-based least-connection with replication scheduling
<*>  destination hashing scheduling
<*>  source hashing scheduling
<*>  shortest expected delay scheduling
<*>  never queue scheduling
--- IPVS application helper

<*>  FTP protocol helper

O|Ht0j Reiserfs, NFS, Coda, XFS, Samba 55 Z2{AH LY A|AH A0 A
FE Jls2 FHHE HIA F=H ECL
132/401 | 0| X|
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Mot Lh2C o3 d3o| Aol HES 2 -
ftp://syszone.co.kr/pub/linux/server/lvspkg/xeon-p4-aic-usb £ L& 2Ot

Jusr/src/linux Off £Ot&1

--> Load an Alternate Configuration File OjA] =2{2tA M Es| = =ICt
O 2 AHY MY Ot Intel Xeon CPU, Aic79xx SCSI Adapter 240 St= AN O|LC}.

# make dep

# make clean

# make bzlmage
# make modules

# make modules_install

e AOY AR %

# cp System.map /boot/System.map-2.4.27-lvs

# cp arch/i386/boot/bzImage /boot/vmlinuz-2.4.27-Ivs
# cd /boot

# In -sf System.map-2.4.27-lvs  System.map

# In -sf vmlinuz-2.4.27-lvs vmlinuz

lilo %

# vi /etc/lilo.conf

prompt

timeout=>50
default=linux-Ivs
boot=/dev/sda
map=/boot/map
install=/boot/boot.b
message=/boot/message
image=/boot/vmlinuz-2.4.20-8smp
label=linux

initrd=/boot/initrd-2.4.20-8smp.img

133/401 m|O| K|
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read-only
append="root=LABEL=/"
image=/boot/vmlinuz
label=linux-lvs
read-only

root=/dev/sda2

# lilo

o
4
om
mjo
ret
n

2.2. ipvsadm AX| 5l A2 HiH

ipvsadm 2 LB MH{OjA S2I0|AES| MH|A S or X XY MHZ 2F

W22 ZYY Al7lE FHMS Folste YHo| O|ct BShA AB{o] Virtual Server
HEe B o BIYo|2 Mols gt

2.2.1 ipvsadm MX]|

ipvsadm-1.21.tar.gz Lt /usr/local/src 20| &H =&LCt
# cd /usr/local/src

# tar xzvf ipvsadm-1.21.tar.gz

# cd ipvsadm-1.21

# make

# make install

# In -sf /sbin/ipvsadm /usr/sbin/ipvsadm -> Encluster A2 A| Z Qg

# ipvsadm
IP Virtual Server version 1.0.11 (size=4096)
Prot LocalAddress:Port Scheduler Flags
-> RemoteAddress:Port Forward Weight ActiveConn InActConn
et Z2 W80l ¥ JdHez dX|7t 2tz & AOo[C,.

2.2.2 ipvsadm A2 HiH

ipvsadm M M
A MH|IAE F=7t oo

—

-D: AH|A ARF|
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-E: MH[A 27
-C: FolE BE FM A
-s: A= MEE ((wlc : weight least connection scheduling )
-a : add server ( -e:EDIT, -d: Delete)

-t : TCP service =7} (-u: UDP, -f: Firewall )

-r: &M CHZ0| Real Server ip address & M =Lt
-ic D ZI™E "ghAL (ip tunneling 2HAl) |, -g : Direct Routing BfAl -m @ NAT

=
wwle SAIOIN JHER| (7|8 HEXE 1 2 FoF )

--set tcp tepfin udp @ B2 AlZF Higt ™ ( set connection timeout value )

-p : persistent A|Zt X|™

# ipvsadm -A -t 211.238.41.170:80 -s wlc -p 360

# ipvsadm

IP Virtual Server version 1.0.11 (size=4096)
Prot LocalAddress:Port Scheduler Flags

-> RemoteAddress:Port Forward Weight ActiveConn InActConn

TCP 211.238.41.170:http wlc persistent 360

# ipvsadm -a -t 211.238.41.170:80 -r 211.238.41.165 -g -w 100
# ipvsadm -a -t 211.238.41.170:80 -r 211.238.41.166 -g -w 100

# ipvsadm

IP Virtual Server version 1.0.11 (size=4096)
Prot LocalAddress:Port Scheduler Flags

-> RemoteAddress:Port Forward Weight ActiveConn InActConn

TCP 211.238.41.170:http wlc persistent 360
-> 211.238.41.166:http Route 100 O 0
-> 211.238.41.165:http Route 100 O 0

2.3 LB A{HH2} Real Server 2] EQ|T £/ MHAH

23.1LB AMH HE3 M
LB MHol= £ AHHO|A0 VIP & 2F3t00F ptLt 07| M= eth0:0

VIP & 2355

rot

c}.
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-> ethO : real IP

-> eth0:0 virtual IP

-> VIP : 211.238.41.170

-> Web Server-1: 211.238.41.165
-> Web Server-2 : 211.238.41.164

# ifconfig eth0:0 211.238.41.170 netmask 255.2555.255.255 broadcast 211.238.41.170
add -host 211.238.41.170 dev eth0:0

route -n @2 =0I810] sl flags Z+0| UH H EICt.

# route —n

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
211.238.41.170 0.0.0.0 255.255.255.255 UH 0 0 0 ethO
211.238.41.160 0.0.0.0 255.255.255.224 U 0 0 0 ethO
169.254.0.0 0.0.0.0 255.255.0.0 U 0 0 0 eth0
127.0.0.0 0.0.0.0 255.0.0.0 U 0 0 0lo
0.0.0.0 211.238.41.190 0.0.0.0 UG 0 0 0 ethO

kernel forward parameter g2 1 2 X3t
echo 1 > /proc/sys/net/ipv4/ip_forward
OfH SEmoict M8317| QA= /etc/sysctl.conf Of|A] SHE H&2 M2

00|M 12 =7g3HCh

net.ipv4.ip_forward = 1

Ot NAT 7+ AlOf& /etc/sysconfig/network mtAS A ofeff LHES F7tsll =Lt

IP_FORWARD(CH ZX})=true(X-ZAH)

- ipvsadm Hx M

# ipvsadm -A -t 211.238.41.170:80 -s wlc
# ipvsadm -A -t 211.238.41.170:22 -s &
# ipvsadm -a -t 211.238.41.170:80 -r 211.238.41.165 -g
# ipvsadm -a -t 211.238.41.170:80 -r 211.238.41.164 —g
# ipvsadm -a -t 211.238.41.170:22 -r 211.238.41.165 —g
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# ipvsadm
————————————————————————————————————————————————————————————————————————— IP  Virtual Server version 1.0.11
(size=4096)
Prot LocalAddress:Port Scheduler Flags

-> RemoteAddress:Port Forward Weight ActiveConn InActConn
TCP 211.23841.170:ssh &

-> 211.238.41.165:ssh Route 1 0 0
TCP 211.238.41.170:http wic

-> 211.238.41.165:http Route 1 0 0

-> 211.238.41.164:http Route 1 0 0

2.3.2 Real Server Y EQa 7/

Real Server O Al LB 2 RE 2tf SI0{Xl= WS ¥I| 93} DR, NAT, Tun g2
D& HESR F40| HetEIh

NAT o AL = o| VIP 0f CH3l Alias Device £ 7} ZQR7} QICh tHX| HEYA
TMO|AM Gateway £ LB AMH{Q EAl Jts53t IP 2 M|FH =ICt

DR O[Lt Tun 2| ZR0f= Real Server O = VIP Of Cigt IP-E Non arp alias Device

of 282 oiF0{0F ettt J2i0F LB MEOIM Zdk[= TZS #ot S&57t ALY

07| M= Direct routing | HHAlo2 MM g SIZ 2 }ZILC}

-> ethO : Real IP

-> lo:0 : VIP

# ifconfig l0:0 211.238.41.170 netmask 255.255.255.255 broadcast 211.238.41.170

# route add -host 211.238.41.170 dev lo:0

07| YHEO| non arp alias device € ZX| Q0L iptables Q| rediect 7|55
0|83}0] Direct routeing A2 HEQIE 78T = ULt

Encluster O M= O] & EZ AMEstD RUCH

# iptables -t nat -A PREROUTING -j REDIRECT -d 211.238.41.170 -p tcp

# iptables -t nat -A PREROUTING -j REDIRECT -d 211.238.41.170 -p u Q|

Real Server HEQ3 FTHO|A VIP 7t B &|= Device 2| AL BtEA| arp caching
o f QrEICL

arp caching YA &|® vip & Soll =7| ®&El Real Server 20 A& FEZ A|ZSHA
Hoz LB MHQ 2| AHSYo| 2H 7 Lyt ik

CHS FOIA DR T tun HA{OIAQ| Arp 744l 2| oiZ 2ol oo Lop=x
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2.4. Direct Routing A0l A{] ARP x| 3|

arp caching 2| 22 2.1 oM Of7|3t hidden patch & E8f s

ot

& 9tk
SEX|2t HE 24.26 O|AEEHE= B EZO| hidden patch §10| arp_ignore , arp_announce /&

0|83t0f arp EXE 2 Z+ AUCH

*kkk *kkk
rS gl

SEX| 2t http://www.ssi.com/~ja Ofl& 2.4.26~27 BT LY 2| hidden patch 7} 22X
RUX|2t hidden patch & 3t42Q} arp_ignore , arp_announce 3 X 2|3+ A9t CH2

H2 X 2YE.

- hidden patch & E3} arp 74X 24X &

# echo 1 > /proc/sys/net/ipv4/conf/all/hidden

# echo 1 > /proc/sys/net/ipv4/conf/lo/hidden

- arp_ignore , arp_announce S3df o ZAst= 2

# echo 1 > /proc/sys/net/ipv4/conf/all/arp_ignore

# echo 2 > /proc/sys/net/ipv4/conf/all/arp_announce

# echo 1 > /proc/sys/net/ipv4/conf/lo/arp_ignore

# echo 2 > /proc/sys/net/ipv4/conf/lo/arp_announce

of FEM oict 9| 288 =Xl ot7| fIsiME 212l 8 W8S /etc/rcd/rclocal 0 HOf

FHEX| Ot /etc/sysctl.conf It LHEO| 3T LiES Of2fet 20| F7t5t=F ottt

# cat /etc/sysctl.conf

net.ipvd.ip_forward = 1 #O0OM 12 =X
# of2je 7t

net.ipv4.conf.lo.arp_ignore = 1
net.ipv4.conf.lo.arp_announce = 2
net.ipv4.conf.all.arp_ignore = 1
net.ipv4.conf.all.arp_announce = 2

# hidden patch &8 ZALR0|= ofzf F=7}
net.ipv4.conf.all.hidden = 1

net.ipv4.conf.lo.hidden = 1
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KeepAlive = Off
MaxKeepAliveRequests

Im =
i
91-

dgia @ Holx|

# vi index.html

<html>

<head>

<title>node01</title>

</head>

<body>

<font size=5 color=red> node01 </font>
</body>

</html>

Sl BQIsie g

ol5tofl Of2f Perl AAZEIE 0|23}0] oIS
|

St 24 2H0lS 2|8l apache 2| httpd.conf o] M7

gt Qe index I|O|X[E TF
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£
mjo

of 2E=5 3iAt

ru|r|

O{M VIP 2 & LS EEE AL
o H2RX MERIES AL =220 30| M E2 BZO|

S0t L Oof2f A3EHZ HA&

7] s A= index I|O|X|2 title & BIEA| MO F0O{0f SILC}.

otz A3 EH= AMOIXQ title LS EHdt2t= L2 23R ELL

# vi get_title.pl

———————————————————— #l/usr/bin/perl —w

#2AH MHS2| EfO|ES tMeEs T2,

#
use LWP:UserAgent;
use HTTP::Request;
use HTTP::Response;

use URI:Heuristic;

my $raw_url = shift or die "usage: $0 url#n";

for ($i =0; $i <= 100 ; $i++){ # 0|2
my $url = URL:Heuristic::uf_urlstr($raw_url);
$|=1

printf "%s =>WnWt", $url;
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my $ua = LWP:UserAgent->new();
$ua->agent("schmozilla/v9.14 Platinum");
my $req = HTTP:Request->new(GET=>$url);
$req->referer("http://wizard.yellowbrick.oz");
my $response = $ua->request($req);
if ($response->is_error()){

printf "%s#n", $response->status_line;
}
else{
my $count;
my $bytes;
my $content = $response->content();
$bytes = length $content;
$count = ($content =~ tr/Wn/#n/);
printf "%s (%d lines, %d bytes)#n", $response->title(), $count, $bytes;

# chmod 755 get_title.pl
# /get_title.pl http://211.238.41.170

http://211.238.41.170 =>
node02 (12 lines, 109 bytes)
http://211.238.41.170 =>
node0l (12 lines, 108 bytes)
http://211.238.41.170 =>
node02 (12 lines, 109 bytes)
http://211.238.41.170 =>
node01l (12 lines, 108 bytes)
http://211.238.41.170 =>
node02 (12 lines, 109 bytes)
http://211.238.41.170 =>
node01l (12 lines, 108 bytes)
http://211.238.41.170 =>
node02 (12 lines, 109 bytes)
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2.6. Server failed £ ZX|5l= MON HE 35}7|

XS7K| 7|25 2E HHY (RIS 2780 oo 2Oor=E QUCt
K| 2t real_server(ZO 2 real O|2}SIZICEH)S SILZ7F =R E master_lvs O A= AAHE A0

et g S2 real o= Fo{T FACHE 2H{SHA EICH

J7| W20 TH2l0] /2 real 2 HUfRM= Y£H0| KX §=Ct

0|2 ¥X|5t7| $I8hM mon 0|2 TZIMS MA|SHCL mon & HE|Zl A|ZHOICH 2t real MEHS

Al SHHM =2 real MH{7t LADH ipvsadm oA =2 real MHZE 2= 2 #ES HA
5t0] C{O|4} XS HH{SIA| YEE BiCh

D21 EAUE real AB7} MOPLIB O[3t ZHXIS} D ChA| sl ZHlEHIS A4 37 EICk

O[X mon ZX| 20| CH5I0] LOIEES StA.

2.6.1 Mon AX| &£H| 37|

mon 2 7|2H2R perl 2 BSO{T Zt MH|A M3 2ES 7t MH|2Q| EIE Ltefdto]
2 o QA B F= ZE2HWO|CH

AN
£ 93, J7|E ChE RolE 28 + UCk
mon 2 0|2%}7| {eiMe 7| 2N 2 perl ver 5x O| 40| X £|0{X UO{Of BiC}.

&£ QK] 7|2 perl modules 1} fping MEQo| Z2HMZ HX HX| s F0{0f SiC}.
perl modules & CPAN & O|238l0 & MK &4 U1, XY Ch gof dX|g £=E QCh

o

=
perl modules AX| H0f perl & A|AH header IS BHEO{Of StC}

# cd /usr/include

# h2ph *.h sys/*.h asm/*.h

- CPAN O|2uttH

# perl-MCPAN -e shell

/usr/lib/perl5/5.8.0/CPAN/Config.pm initialized.

CPAN is the world-wide archive of perl resources. It consists of about
100 sites that all replicate the same contents all around the globe.
Many countries have at least one CPAN site already.

The resources found on CPAN are easily accessible with the CPAN.pm module. If you
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want to use CPAN.pm, you have to configure it properly. If you do not want to enter a dialog now,

you can answer 'no' to this question and I'll try to autoconfigure.
(Note: you can revisit this dialog anytime later by typing 'o conf init' at the cpan prompt.)
Are you ready for manual configuration? [yes] -> yes

The following questions are intended to help you with the
configuration. The CPAN module needs a directory of its own to cache
important index files and maybe keep a temporary mirror of CPAN files.
This may be a site-wide directory or a personal directory.

First of all, I'd like to create this directory. Where?

CPAN build and cache directory? [/root/.cpan]

7l gez sttt

cpan shell -- CPAN exploration and modules installation (v1.61)
ReadLine support available (try 'install Bundle:CPAN')

cpan>

—————————————————————————————————————————————————————————————————————— cpan> install Time::Period
cpan> install Time::HiRes

cpan> install Convert:BER

cpan> install Mon:Client

cpan> install Mon::Protocol

cpan> install Mon:SNMP

ftp://ftp.bora.net/pub/CPAN Of| A &St= perl modules & C}2 EHEL}
# tar xzvf Time-Hires-01.20.tar.gz

# cd Time-Hires-01-20

# perl Makefile.PL

# make
# make test

# make install
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- fping 2% 3}7]

# cd /usr/local/src

# tar xjvf fping-2.2bl.tar.bz2
# cd fping-2.2.b1

# /configure

# make

CONFIG_FILES= CONFIG_HEADERS=./config.h ./config.status
creating ./config.h

gcc -c -DHAVE_CONFIG_H -L. -1. -I.  -g -O2 fping.c

fping.c:222: conflicting types for “sys_errlist’
/usr/include/bits/sys_errlist.h:28: previous declaration of “sys_errlist’

make: *** [fping.0] L& 1
-> 0|Q} 0| 77| LUWSIH fping.c MUl 222H EZ =7 otCt.
/* externals */

extern char *optarg;
extern int optind,opterr;
extern char *_sys_errlist[]; -> *sys_errlist[];

extern int h_errno;

#ifdef __cplusplus
}

I =S =T

# make

# make install
2.6.2 Mon MX| 5}7]

# tar xzvf mon-0.99.2.tar.gz -c /usr/lib
# cd /usr/lib
# mv mon-0.99.2 mon
# cd mon
# mkdir /etc/mon  /var/log/mon
# install m644 doc/mon.8 /usr/man/man8
143/401 5| O| X|
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# install m644 doc/moncmd.1 /usr/man/manl
# install m644 doc/monshow.1 /usr/man/manl
# install m644 etc/auth.cf /etc/mon
# install m644 etc/example.cf /etc/mon
# install m700 etc/S99mon /etc/rc.d/init.d/mon
# vi /etc/rc.d/init.d/mon & =74t}
#!/bin/sh
#

# start/stop the mon server
#
# You probably want to set the path to include

# nothing but local filesystems.

#

# chkconfig: 2345 99 10

# description: mon system monitoring daemon
# processname: mon

# config: /etc/mon/mon.cf

# pidfile: /var/run/mon.pid

#

PATH=/bin:/usr/bin:/sbin:/usr/sbin

export PATH

# Source function library.

. /etc/rc.d/init.d/functions

# See how we were called.
case "$1" in
start)
echo -n "Starting mon daemon: "

daemon /usr/lib/mon/mon -f -c¢ /etc/mon/mon.cf --> O|8E & -f 7}

o ofafCtot.

mon 2583/tcp # MON
144/401 | 0| X|
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mon 2583/udp # MON traps

# cp /etc/mon/example.cf /etc/mon/mon.cf

(@)

|42 2 mon HX|E 2A=BiCE

™N
i

-

oS B|AEES SjRE2 B}A}

mon 9| fping modules 2 0| &% AMH AE| =9l sl= HAEO|LC}.
# /usr/lib/mon/mon.d/fping.monitor syszone.co.kr
start time: Thu Aug 26 18:11:37 2004

end time : Thu Aug 26 18:11:37 2004

duration : 0 seconds

CHEE 0 M= AX mon £ 0[8310] LB MHE{O| Fail Over 7|5& 7t SiEX}

/usr/lib/mon/mon.d C|HIEZ| Q9| file 52 Zt A|AHIO| Bl|T MH|AE 2L
H& 3t= perl scripts O|Ck. mon o FEut tHEO| E U= 20| 7[2H

[ |
O=2 ZESE|O{X Q= monitor scripts 7F Sl= A LHIQISO0| A A WY At

OlEQ| Et 2 O/ME ZA| & QICt= ZO|C} SHX|TH 2k7HO| Perl XA
Ot Zt= AEfetn St O HEHO| moniter modules = #H THE + UAZ A
o|C}.

O|&OA= mons 0|838I0 virtual address S xH =
L FHMO|M XtE MAHSHLL CHA| AOFLHE CHA| ZBshs 7|sS 75t EH

of CHal &rot =Lt

mjo
|l
=
it
e
N

mon o 7|2 MY W2 $HI|0|Ct. /etc/mon/mon.cf 7} TZI0|C.
O A7 mYUO| LYET OfSSHE A|AR AMX|LIO7L ASt= O HEHO| ZHA|
145/401 0| X]
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il
=k s = AS AOIL,

# global options

#

cfbasedir = /etc/mon # mon.cf 2|X]
logdir = /var/log/mon

alertdir = /usr/lib/mon/alert.d

mondir = /usr/lib/mon/mon.d

maxprocs =20

histlength = 100
randstart = 30s

# authentication types:

# getpwnam standard Unix passwd, NOT for shadow passwords
#  shadow Unix shadow passwords (not implemented)
#  userfile "mon" user file

authtype = userfile # mon.cgi AFEA| 219 7ts 7|

userfile = /etc/mon/mon.user

dtlogging = yes

dtlogfile = downtime.log

H##H#H#HRHHAH A SAE 15 K| #####HH

# hostgroup 2 A& ZLEZES siorg MHet O Mol HHE Héte X
# Ol2fOl A{ HTTP-serverl & A{H|A HHAO0|D wwwl & SAELQO|Ct.

# MH| 2~ HEE HEH MH[20 ChSt ZLHE 2 S Ste watch O

# AR EIT

hostgroup HTTP-serverl wwwl

hostgroup HTTP-server2 www2

watch HTTP-serverl

service ping

description ping servers in wwwl
146/401 | O| X|
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interval 5s
monitor fping.monitor
period wd {Sun-Sat}
# alert mail.alert alang@clunix.com
# alert page.alert alang@clunix.com
alertevery 10m
alertafter 2 30m
alert test.alert "www1 Server is DOWN"
upalert test.alert "wwwl Server is UP"
service HTTP
description http to servers in www1l
interval 3s
monitor http.monitor
# depend HTTP-serverl:ping
period wd {Sun-Sat}
alertevery 30m
# alert mail.alert alang@clunix.com
# alert page.alert alang@clunix.com
alert test.alert "HTTPd is DOWN"
upalert test.alert "HTTPd is UP"
alert Ivs.alert -P tcp -V 211.238.41.170:80 -R 211.238.41.165:80 #
-W 100 -F dr -X down
upalert Ivs.alert -P tcp -V 211.238.41.170:80 -R 211.238.41.165:80 W
-W 100 -F dr

watch HTTP-server2
service ping
description ping servers in www2
interval 5s
monitor fping.monitor
period wd {Sun-Sat}
# alert mail.alert alang@clunix.com
# alert page.alert alang@clunix.com
alertevery 10m
alertafter 2 30m
alert test.alert "www2 Server is DOWN"
upalert test.alert "www?2 Server is UP"
service HTTP

description http to servers in www?2
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interval 3s
monitor http.monitor
# depend HTTP-server2:ping
period wd {Sun-Sat}
alertevery 30m
# alert mail.alert alang@clunix.com
# alert page.alert alang@clunix.com
alert test.alert "www2 HTTPd is DOWN"
upalert test.alert "www2 HTTPd is UP"
alert Ivs.alert -P tcp -V 211.238.41.170:80 -R 211.238.41.166:80 #
-W 100 -F dr -X down
upalert lvs.alert -P tcp -V 211.238.41.170:80 -R 211.238.41.166:80 W
-W 100 -F dr

OlF ™2 ME = Mon HI22 AZfsl 2%t

# /etc/rc.d/init.d/mon start

restart = EOSIL| stop, start Bt AFESIEE S}HAL
2.6.4 Mon.cgi € 0|25}0] oM Mon X 0{s}7|

moncgiZt test-modeZf Oftl J2iE ZEOA MHE ELIEHE & = JAZE

di== EO0|Ch. =28 2X[ SHX| Ot LB Fail over 7|50i= 5 o2 gLt
2X| 2-gof CHol ot A}

Mon IE2I%S Ra|g ALY AN MY
# adduser -u 90 -c¢ "MonCGI Apache User" -d /usr/local/moncgi W

-s /sbin/nologin moncgi

mon FIZ= 20| 2aQlg AHE 4d
# /usr/local/apache/bin/htpasswd -c /etc/mon/mon.user moncgi
# cd /usr/local/src
# tar xzvf apache_l1.3.31.tar.gz
# cd apache_1.3.31
# vi config.layout -> Ofgfiet BEE =71%t
148/401 | 0| X|
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<Layout moncgi>
prefix: /usr/local/moncgi

exec_prefix:  $prefix

bindir: $exec_prefix/bin
sbindir: $exec_prefix/bin
libexecdir: $exec_prefix/libexec
mandir: $prefix/man
sysconfdir: /etc/mon/moncgi
datadir: $prefix

iconsdir: $datadir/icons
htdocsdir: $datadir/htdocs
manualdir: $htdocsdir/manual
cgidir: $datadir/cgi-bin
includedir: $prefix/include

localstatedir: /var/log/mon
runtimedir: $localstatedir/logs
logfiledir: $localstatedir/logs

proxycachedir: $localstatedir/proxy
</Layout>

# /configure --with-layout=moncgi --show-layout

# /configure --with-layout=moncgi --with-port=9000 --server-uid=moncgi W

--server-gid=moncgi --disable-module=autoindex --disable-module=imap %

--disable-module=include --disable-module=negotiation
--disable-module=status --disable-module=userdir

# make

# make install

# cd /etc/mon/moncgi

# rm -rf access* srm* magic*

# grep -v "#" httpd.conf | grep ~. > tt

# mv ./tt /httpd.conf

# vi httpd.conf

> FM x2E 8

HIH#HHHHHHH AR TN b d A ##

ServerType standalone
ServerRoot "/usr/local/moncgi”
PidFile /var/log/mon/moncgi/httpd.pid

ScoreBoardFile /var/log/mon/moncgi/httpd.scoreboard
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Timeout 300
KeepAlive On
MaxKeepAliveRequests 100

KeepAliveTimeout 15
MinSpareServers 1
MaxSpareServers 2
StartServers 0
MaxClients 10

MaxRequestsPerChild 0

Listen 211.238.41.167:9000

HIHHHHHH AR AR = N SR

Port 9000
User moncgi
Group moncgi

ServerAdmin root@www3.clunix.org

DocumentRoot "/usr/local/moncgi/cgi-bin”

<Directory "/usr/local/moncgi/cgi-bin">
Options ExecCGI
AllowOverride None

AddHandler cgi-script .cgi

# Order deny,allow
# Deny from all
# Allow from 211.238.41.180

</Directory>
Directorylndex mon.cgi
UseCanonicalName On

TypesConfig /etc/mon/moncgi/mime.types

DefaultType text/plain

HostnamelLookups Off
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ErrorLog /var/log/mon/moncgi/error_log
LoglLevel warn
LogFormat "%h %l %u %t W'%r#" %>s %b" common

CustomLog /var/log/mon/moncgi/access_log common

ServerSignature On

BrowserMatch "Mozilla/2" nokeepalive

BrowserMatch "MSIE 4%.0b2;" nokeepalive downgrade-1.0 force-response-1.0
BrowserMatch "RealPlayer 4%#.0" force-response-1.0

BrowserMatch "Java/1#.0" force-response-1.0

BrowserMatch "JDK/1%.0" force-response-1.0

# cd /usr/local/moncgi 2 O|&

# rm -rf htdocs icons libexec man cgi-bin/*

# cd /etc/rc.d/init.d/

# In -sf /usr/local/moncgi/bin/apachectl moncgi

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

O|& moncgi 7t X2 SEtS=X| &l

# Isof -i | grep 9000

httpd 3805 root 16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)
httpd 3816 moncgi  16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)
httpd 3817 moncgi  16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)
httpd 3818 moncgi  16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)
httpd 3819 moncgi  16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)
httpd 3820 moncgi  16u IPv4 419398 TCP www3.clunix.org:9000 (LISTEN)

# chkconfig --add moncgi

# chkconfig --level 3 moncgi on

moncgiE AX| 87| siMME HIHX| perl modules O o EQ3s}Ct.
Zost BE2 = Crypt:TripleDES , Math:TrulyRandom 0| QL.

@M 2%ct CPAN S O|83t=% oA
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# perl -MCPAN -e shell
cpan > install Crypt:TripleDES
cpan > look Math:TrulyRandom
# perl Makefile.PL
# make && make install
# exit
# exit
#

o

mon.cgi-1.52.targz & C}2 2H=LC} ( http://www.nam-shub.com/files/ )

# mkdir /etc/mon/moncgi

# /usr/local/src

# tar xzvf mon.cgi-1.52.tar.gz

# cd mon.cgi-1.52

# install m755 mon.cgi /usr/local/moncgi/cgi-bin
# install m644 config/mon.cgi.cf /etc/mon/moncgi
# install m700 util/moncgi-appsecret.pl /usr/sbin/moncgi-appsecret
#cd ..; rm -rf mon.cgi*

# cd /usr/local/moncgi/cgi-bin

mon.cgi £ F="HCt

# vi mon.cgi

$moncgi_config_file = "/etc/mon/moncgi/mon.cgi.cf’ 176 &

/etc/mon/moncgi/mon.cgi.cf O A{ Reloas_time, must_login , Login_expire_time
= 230| o A=A =Hels =t g0 XA stz

d=# = http://IP:9000/mon.cgi

(HZ= AEDt passwordE d= 0| AS AOILE O|H2 MONOA FIt8iE

t
wAME 28 =Lt
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#
# load balancer daemon scripts
#
PATH=/bin:/usr/bin:/sbin:/usr/sbin
export PATH
IPVSADM=/sbin/ipvsadm
MON=/usr/lib/mon/mon
RETVAL=0
#Source function library.
. /etc/rc.d/init.d/functions
case "$1" in
start)
if [ -x $IPVSADM ]
then
#
# ipvs system A E&
#
echo 1 > /proc/sys/net/ipv4/ip_forward
ifconfig eth0:0 211.238.41.170 netmask 255.255.255.255
broadcast 211.238.41.170 up
route add -host 211.238.41.170 dev eth0:0
echo 1 > /proc/sys/net/ipv4/conf/all/arp_ignore
echo 2 > /proc/sys/net/ipv4/conf/all/arp_announce

echo 1 > /proc/sys/net/ipv4/conf/ethO/arp_ignore

#  H H H

echo 2 > /proc/sys/net/ipv4/conf/ethO/arp_announce

$IPVSADM -A -t 211.238.41.170:80 -s wic
$IPVSADM -a -t 211.238.41.170:80 -r 211.238.41.165:80 -g -w 100
$IPVSADM -a -t 211.238.41.170:80 -r 211.238.41.166:80 -g -w 100
#
# FItE|= real_server = Of2f0] Z&2WAIC 2 FI7I5HH EICH
# $IPVSADM -a -t 211.238.41.170:80 -R 211.238.41.165 -g -w 2
# $IPVSADM -a -t 211.238.41.170:80 -R 211.238.41.166-g -w 2

#

echo -n "started loadbalancer daemon:"
daemon $MON -f -c /etc/mon/mon.cf
RETVAL=$?
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echo
[ $RETVAL = 0 ] && touch /var/lock/subsys/punk
echo
fi
stop)
if [ -x $IPVSADM ]

then

echo -n "puck daemon stopping..."

$IPVSADM -C

ifconfig eth0:0 down

killproc mon

rm -f /var/lock/subsys/punk

killall http.monitor

echo -n "puck daemon killed"

echo
fi
*)
echo "Usage : puck {start|stop}"

exit 1
esac

exit 0

O|H| /etc/rc.d/init.d/puck initscripts 2 mon & &&A XMoZ 4= QUCt
LB AMHE{O| M /etc/rc.d/init.d/puck start S+ = Web Server-1, Web Server-29|
httpd H|=2& stop, start A|7|HA| ipvsadm tables 0f At=t0f StAH HE2L|=X|

tot

2 oI}

—

2.7. LB MH{7to| 0|=3F HA = 3817| ( Heartbeat)

Load Balance &4{2| X[t EHE & StLt7b LB ME{7L Ct2 EE 89 2= AHIA
7t BR|ECh O E2 LB AMH 2| 0|F=te =

25 =
heartbeat 2t T2 1S 0|23}0 LB MHE 0|=3} 8lOF SHC}.

heartbeat T2 1S Ct2 2O} /usr/local/src 0f &SOH=Ct.
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heartbeat 0f O|2k|l= =213 CtSat ZLCh

7
http://www.linux-ha.org/ Of| A heartbeat Z|ME{H

mjo

Ct

Fo

heartbeat-pils-1.2.2-8.rh.9
heartbeat-stonith-1.2.2-8.rh.9
heartbeat-1.2.2-8.rh.9

2.7.1 Heartbeat AX| 9! 7|2 MH
Heartbeat= Master_lvs @} Slave_lvs 0 25 AX|StC}
# rpm -Uvh heartbeat-*
A™oA2 fetc/had Off RUALCE
# cd /etc/had
heartbeat &2
ha.cf
haresources

authkeys

rpm -q heartbeat -d 2t }H MHOAS| MEOO|
o

/usr/share/doc/packages/heartbeat 2t C|HEZ|0| QJCtE AE &

ME mtedg /etc/had 2 EALSHCE

# cp ha.cf /etc/ha.d

# cp haresources /etc/ha.d

# cp authkeys /etc/ha.d

SAL 22 E|QOH LA Jetc/had C|HEE|SO0H2Ct

/etc/had/hacf B LHE -

debudfile /var/log/ha-debug
logfile /var/log/ha-log

*aaua
=2Ta—
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logfacility local0

keepalive 2

deadtime 5

hopfudge 1

udpport 1001

udp ethO

node www3 # Master LB Server

node www?2 # Slave LB Server

/etc/ha.d/authkeys A7 LHE

#auth 1

#1 crc

#2 shal HI!
#3 md>5 Hello!
auth 1

1 shal HI!

/etc/ha.d/haresource 47 L&

# 278 A0 A 2FooF Lo dEEM 2.

# masternode_name VIP DAEMON_name
# DAEMON_name & /etc/rc.d/initd 20| QU= initscripts &

www3 211.238.41.170 puck

273

0{7|7tX| Master_LB Of CHgt

rlo

2.7.2 Slave LB A{H{7} Director 2} Real Service 2| F7tX| H=t

My M
Ot Slave LB AMH{E LB dgtz=0t

*aau
=2T"

FCt2ta St Master LB
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.Y

pS|

o
==

o Eict

= 1= J
oo

A] Slave LB

Mot 5 L5HA

M Zl2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

Mon A1}t Heartbeat ™M & Sl|FH =IC}

X0t Slave LB MH{E TA0| RealServer H22 £=3SICHIF Master LB A{H{ Of

2 24 A| Real Server OjA LB MHZ =g Hatstes H

MK Slave_ LB M7} Real Server 9&& =3l A| lo0 &

#1/bin/sh

VIP=211.238.41.170

ifconfig lo:0 $VIP netmask 255.255.255.255 broadcast $VIP up

route add -host $VIP dev lo:0
/sbin/sysctl -w net.ipv4.confall.arp_ignore=1
/sbin/sysctl -w net.ipv4.confall.arp_announce=2
/sbin/sysctl -w net.ipv4.conflo.arp_ignore=1

/sbin/sysctl -w net.ipv4.conflo.arp_announce=2

echo 1 > /proc/sys/net/ipv4/ip_forward

lvs-rsh of TO|Mo| A S EC

# chmod 755 /etc/ha.d/lvs-r.sh

/etc/rc.d/init.d/puck 2 = SCtH

/etc/rc.d/init.d/puck ====--m---mmmmmm
case "$1" in
start)

if [ -x $IPVSADM ]
then
#
157/401 5| O| X|
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# ipvs system A4 E&
#
echo 1 > /proc/sys/net/ipv4/ip_forward
ifconfig eth0:0 211.238.41.170 netmask 255.255.255.255
broadcast 211.238.41.170 up
route add -host 211.238.41.170 dev eth0:0
/sbin/sysctl -w net.ipv4.confall.arp_ignore=0
/sbin/sysctl -w net.ipv4.confall.arp_announce=0
/sbin/sysctl -w net.ipv4.confeth0.arp_announce=0
/sbin/sysctl -w net.ipv4.confeth0.arp_announce=0
$IPVSADM -A -t 211.238.41.170:80 -s wlc
$IPVSADM -a -t 211.238.41.170:80 -r 211.238.41.165:80 -g -w 100
$IPVSADM -a -t 211.238.41.170:80 -r 211.238.41.166:80 -g -w 100
#
# FItE|= real_server = Of2f0] Z2¥A o=z FIH5HH EICh
# $IPVSADM -a -t 211.238.41.170:80 -R 211.238.41.165 -g -w 2
# $IPVSADM -a -t 211.238.41.170:80 -R 211.238.41.166-g -w 2
#

echo -n "started loadbalancer daemon:"
daemon $MON -f -c /etc/mon/mon.cf
RETVAL=$?
echo
[ $RETVAL = 0 ] && touch /var/lock/subsys/punk
echo
fi
stop)
if [ -x $IPVSADM ]

then

echo -n "puck daemon stopping..."

$IPVSADM -C

#H###HHRE HA S =T L #### S

ifconfig eth0:0 down
/etc/ha.d/Ivs-r.sh
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HHRHRHBHRHRH R R R R

killproc mon
rm -f /var/lock/subsys/punk
killall http.monitor

EH0f| /etc/rc.d/init.d/heartbeat It0|| SH=EQF =718l =L}

/etc/rc.d/init.d/heartbeat = LHE ---------mmmmmmm -

case "$1" in
start)
StartHA
RC=%?

stop)
RunStartStop "pre-stop”
StopHA
RC=%?
Echo
if
[ $RC -eq 0]
then
rm -f $LOCKDIR/$SUBSYS
fi
RunStartStop post-stop $RC

#H####HRSH Slave-HA 227} AVSE ##t#
/etc/ha.d/Ivs-rsh
B e i i i
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O7|7tX|17F 28] 2= A0|Ch

O|X| Master_LB 2} Slave_LB 2| heartbeat HE2 “tsA|ZICt
# /etc/rc.d/init.d/heartbeat start

O|X| High Availability 7} O|20{ X|=X| HAEE 3|EX}f.

[

A HAFOZ EQALH|T |20 KEX| HAES k.
B

= — -
D. OtE LE5&E 44 lantls &1 HF0E MH| 20| X|Z0| BleXlE

2|9| 47tX| HAEVZ} BE H3Xo= 2l ZICHH heartbeat 2F mon
QbM &

o
FAd

— O

n7t8E AlaE 50| A0|LC.

Opx|gtez M 2E0| HF0M heartbeat 2 mon o Gl= ZAl F7| Az

ZEotH &l

-

3. Encluster £ 0|2% 2|5A B2 EYAH 1A=

3.1. Encluster 1.6 0

8¢t 2|54 ROl 282

3.1.1 Encluster 1.6 2| 14 8! 7|5 A7
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3.1.2 Encluster 1.6 A%| g9l 7|2 MX

ftp://clunix@technet.clunix.com/EnCluster O A %A HHE Ct2 &t

( EnCluster-1.6.5h-9-i386 H™ #%t)

rr

c}.

E24HA0 A N 3St= Kernel rpm 22 kernelorg 0|A| X &35t= Kernel Source O

ipvs IHX| 8 S o HES FH| 5t0{0f SHL.

[

ipvsadm 2 SEHAMM HSot= rpm I{7|X[E 2X|5tZ MY oot

= o
source AX| Al HtEA| Jusr/sbin 20| ipvsadm Z3E Z0O| FO0{0F Tt}
# In -s /sbin/ipvsadm /usr/sbin/ipvsadm
# rpm -Uvh cmdb-1.6.5-9.i386.rpm

# rpm -Uvh cluman-1.6.5h-5.i386.rpm
# rpm -Uvh ipvsadm-1.21-8.enc.i386.rpm

- Cluster IPAddress 213

# vi /usr/clx/etc/clusterip

211.238.41.168  # cluster ip, Master Node 7} 7tX|11 QU&= 22| IP

- License Key €&

# vi /usr/clx/etc/license key

ENCL6-XXXX-XXXX-XXXX-XXXX-XXXX # ZlO|ME &
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# Network interface device

CMDB_NETDEV=eth0

# Special Runing Mode
EXTRA="-e masq -e linux24'

CMDB_NETDEV=eth0 = Al X E23{AH #0| M2 EAIES 5= Network Device HE

M0f F0{0F $tCt. MH E{AEH 7= Al Service Network 2t Management Network

L

2 22| st 427t B2 o|ij= AKX Encluster 22{AH LEZI9| EAMES T

t

E

ot
rr

IXFS Hof F9 Eck

EXTRA="-e masq' 22 EXTRA="-e masq -e linux24' 2 HA s|=

-e linux24 = Direct Routing 2+A10| A Q| Real MHB{0| lo alias device Off VIP &
285t A= S iptables £ 0|85t0] Cidl siF= FEY
Just/clx/sbin/vipetl Of 2B -e linux24 40| £|0jX Qe ZA ofzfet 2

27380| HE=EIL.

iptables -t nat -D PREROUTING -j REDIRECT -d $VIP -p tcp > /dev/null 2>&1
iptables -t nat -D PREROUTING -j REDIRECT -d $VIP -p udp > /dev/null 2>8&1
iptables -t nat -A PREROUTING -j REDIRECT -d $VIP -p tcp
iptables -t nat -A PREROUTING -j REDIRECT -d $VIP -p udp

0] MM HIEA| HEO A iptables Of nat 2} redirect 7| 50| F7

5% r
of B0 L0 YYHO2 NG HX U2 FP VIP & 5o ¥ T I

[

FHEol &2 =0l s 92 Real Node 0 Al Of2ff Command Line 2 ®=5IH
2+ol0| 7+sStCt

# iptables -L -t nat -n

- Encluster 0|2 A|%}

# /etc/rc.d/init.d/cmctl restart
162/401 mj|O|X|
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bl

>

bl
|0
Hu
>
1
o
k=)
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Ral
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|T
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Ho
>
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Q
<
m
>3
a
C
2}
o
=
()}
=
D
(o
g
ro
o]
C
3
Q
=}
=2

http://CIP:777

Oz Z2{2FH 2382 Cluman 0N 28S oFH =lCt

[

- X B
1) 2lojda B g
- 2ol Ha stol

# /usr/clx/sbin/cmdb -V << License Key >>

- BtolMA B

/usr/clx/etc/license.key Of HAZ 2lO|MA ME

i
o
1E
ot

# /etc/rc.d/init.d/cmctl reloadlicense
2) Cluman DIjAQE 4 A
- Cluman (Web Ul) 22| TjAQE EA Al HAKYE =7|3}

# Jusr/clx/sbin/initpasswd.sh

S 2dotEH =7 AEQl root/root 2 HZO| FLC|

# /usr/clx/sbin/cmitool set svc sysinfo var0 "
# cp /usr/clx/cluman/bin/.htpasswd.default /usr/clx/cluman/bin/.htpasswd

¢ €2 YH2R S| IjAREI R7|5 E[O{TICH
3) Cluman ®=& 275 3t AEHO|A Q] master node ZHQ15}7|

# /usr/clx/sbin/cmitool get cluster self
entry_type: cluster

num_entry: 1

name: default
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ip: 211.238.41.168
master_node_name: 211.238.41.167
master_node_ip: 211.238.41.167
run: up
status: up
num_node: 3
num_nset: 1
num_vnode: 1
num_svc: 4
update_seq: 69
config_seq: 46

3.1.3 Encluster 1.6 X|A

- Encluster 1.6 |7

# rpm -e cmdb-x.x.i386.rpm

# rpm -e cluman-x.x.i386.rpm

# rpm -e ipvsadm-1.21.x.i386.rpm
# rm -rf /usr/clx/cluman

# rm -rf /usr/clx/log

Jusr/clx/etc 2O U= clusterip, license.key, nodelist, snapshot.cdb &2

AdTHel AXZE ot B MEXE fIsh Bt=EA| E0F =Lt
snapshot.cdb = cluman o M X% IOt Z snapshotcdb & WY 8 FACH}

A AKX 2 HO20|E 0| CHA| /usr/clx/etc 20| =11 /etc/rc.d/init.d/cmctl

2 restart otH 0| HFE AUE /X & += UCL
3.1.4 Cluman € 0|29t Encluster 1.6 &t2| 5}7|
3.1.5 cmitool, cmish & 0|23t command HHAl Zig|
3.1.6 Encluster 1.6 2 0|23t HA £/
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Encluster o] 2| & director election A#EHOAM EX AFJTEE Al
dAst= 2|7t UL

director election X Al0] EH AR EE
o]

0| 0|83t 7t

— =

apache EAMHE 2524 SEHAM Mysql DB & HA Al7|= F&Q| A|AHIS
1= EEE S)AY
- svrl, svr2 B0 apache 2t mysgl & AX| TCE mysql {2 3.23 O|AMC 2

- Encluster 2 svrl, svr22| MHE2 DR HEZ Eg{AH 74 L}

A=

- httpd 2F mysgld MH|AE SE3}Ct

- mysq|l replication A7d3}7|

svrl MHE master HZ X|™H &t

svr2 MHE slaver MHZ X|™H &

= -

T =

- master A|HHO|| DB 22X & ol

mysql > GRANT FILE ON ** TO cluster@"%" IDENTIFIED BY '<password>";

O7|M % CHAIO| slave ME| Z=AZE HO| ZTojx Atng

O -

ojo

master 2| /etc/my.cnf
[mysqld]
log-bin
binlog-do-db=syszone
server-id=1

binlog-do-db="DB 0| &"
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slaver Q| /etc/my.cnf
[mysqld]

server-id=2
master-host=211.238.41.165
master-user=repli
master-password=root///

master-port=3306

master-user=repli 7} & QtE|MH 4 root 2 THCL

Ch.root 9A| &4 DB &S 7HsES s|F0{0F sict.

mysql> select User,Host from user;

o dommmmmmmmeee +
| User | Host |
o dommmmmmmmeee +

| root | % |

| www | % |
| | localhost |

| root | localhost |

| sahak21 | localhost |
| www | localhost |
| www | svr2 |

S o +

svrl, svr2 MBE{2| mysqgl deamon & X2 £ start A|ZICt

FOI AKX} --master server ( svrl)

ot

mysql > show master status;

dommmmmm e dommmmmee dommmmm e T TR +
| File | Position | Binlog_do_db | Binlog_ignore_db |
dommmmmm e dommmmmee dommmmm e  EICTEETE R +

| svr1-bin.023 | 79 | syszone | |
dommmmmm e dommmmmee dommmmm e  EICTEETE R +
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| Master_Host 211.238.41.165
| Master_User root

| Master_Port 3306

| Connect_retry 60

| Master_Log_File svrl-bin.023

| Read_Master_Log_Pos 79

| Relay_Log_File svr2-relay-bin.025
| Relay_Log_Pos 271

| Relay_Master_Log_File svrl-bin.023
| Slave_IO_Running Yes

| Slave_SQL_Running Yes

| Replicate_do_db

| Replicate_ignore_db

| Last_errno 0

| Last_error

| Skip_counter 0

| Exec_master_log_pos 79

| Relay_log_space 271

07| X master pos Of 2tEHZIZd0| master status 9| position it L X|sH0FEt

- Encluster &0 A Apache Virtual Host 2t Mysql DB host X|H 2X|E ol ZdloF St}
- apache virtualhost 2X|| ol{ 2

AlH| apache O A virtualhost & Al8E 2 & MB| TS X}7| XfAIO| direct
2 IZJ0|d /Y= A2 httpd.conf o] MH FA 3l virtualhost FA7F & vip 2
T|O{ X OF virtualhost 7} E|O{RICE 2|10 real server 91 A220|= httpd.conf

S| Ip address 7| 2% real ip2 E|O{X RUO{OF virtualhost 7} O|F0{ ZIC}.

/usr/local/apache/conf C|H E2|0| httpd.conf-real , httpd.conf-vip 9 F7}9|

Qymeg gsof £t
- Mysql connect address =X sliZ
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Encluster o] E2{AH FMHO|AM web 1t Z2 AH[AQF Mysgl DB MH|AE Z0|
g A2 mysqgl db connection address 7t vip 2 E|0{XOF sl=0| webo| A=
vip £ QIAStE S20|AET SHAH 92| R0 A= client brower OfAf
Hor S0{7t7| W0l vipE st Fshzitof X7t gich
SHX|2F mysql K& DB AMH{Q| AL0|= dbclient 7} S2{AH 74 &9 client
7} Ot web serverZt db client &
MY 42 client 7} S2{aH 74 Qo =X oA Lt
ol E2{AH FHAUAME vip £ direct server 2 QIAISLT| [E0]| ESH2A
HEALO 2|7} ABZICE 12§A O|2 8iZ 87| QAL direct AB{O| HEZO|

db connection M89| ip address & 2= HHOZ 0| S| ZASHCE

st St 11 web server 7} db server@t 22
(o]

- Encluster 7t 4% /usr/clx/sbin/vipctl Q| script £ 02310 |9 F7HK|

=X E SfZSCf
vipctl o g2 direct 7t HZE= B2 O 23 EHE HYTIL)

////// master (svrl) Q| /usr/clx/sbin/vipctl script =7

script fuction & honor_vip () & direct HE 22 Qlgl| X}7|7} director 7}

honor_vip () {
if ifconfig $DEV:$ALIAS | grep "inet addr:$VIP" &> /dev/null
then
# The VIP is already taken
exit O;
fi

if [ -e /proc/sys/net/ipv4/conf/all/hidden ]
then

# Linux-2.2.x with hidden patch

# Do ARP disabling on the interface

# This line may be moved to system init script

echo 1 > /proc/sys/net/ipv4/conf/all/hidden

echo 1 > /proc/sys/net/ipv4/conf/lo/hidden

# Add interface alias on the vip

ifconfig l0:$ALIAS $VIP netmask 255.255.255.255 broadcast $VIP up
elif [ -e $IPTABLES ]
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then
# Linux-2.4.x with iptables
$IPTABLES -t nat -D PREROUTING -j REDIRECT -d $VIP -p tcp > /dev/null 2>&1
$IPTABLES -t nat -D PREROUTING -j REDIRECT -d $VIP -p udp > /dev/null 2>&1
$IPTABLES -t nat -A PREROUTING -j REDIRECT -d $VIP -p tcp
$IPTABLES -t nat -A PREROUTING -j REDIRECT -d $VIP -p udp

ifconfig $DEV:777 down
/usr/local/apache/bin/apachect| stop
In -sf /usr/local/apache/conf/httpd.conf-real /usr/local/apache/conf/httpd.conf

/usr/local/apache/bin/apachect! start

fi

take_vip () &= X}7|7} director 7t EAS B AAst= &=4=0|C}.

take_vip () {

# ClHE7} gl 2429

# Remove vip honoring

dishonor_vip

# Add interface alias on the vip
ifconfig $DEV:$ALIAS $VIP netmask 255.255.255.255 broadcast $VIP up &> /dev/null
route add -host $VIP dev $DEV:$ALIAS &> /dev/null

ifconfig $DEV:777 211.238.41.174 netmask 255.255.255.224 up &> /dev/null
/usr/local/apache/bin/apachectl stop
In -sf /usr/local/apache/conf/httpd.conf-vip /usr/local/apache/conf/httpd.conf

/usr/local/apache/bin/apachectl start

169/401 m|O|X|
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# Do ARP spoofing; do several times

if [ $DOARPSPOOFING = true ]

then
HWADDR-="ifconfig $DEV | grep HWaddr | cut -d' ' -f11°
BADDR="ff:ff:ffff.ff.ff'
(W
$SENDARP $DEV $VIP $HWADDR $VIP $BADDR &> /dev/null; usleep 400; ¥
$SENDARP $DEV $VIP $HWADDR $VIP $BADDR &> /dev/null; usleep 400; ¥
$SENDARP $DEV $VIP $HWADDR $VIP $BADDR &> /dev/null; #
) &

fi

//111/ slave (svr2) Q| /usr/clx/sbin/vipctl =7

honor_vip () of =8 F&0f otz W& 7t

ifconfig $DEV:777 down

/usr/local/apache/bin/apachect| stop

In -sf /usr/local/apache/conf/httpd.conf-real /usr/local/apache/conf/httpd.conf
/usr/local/apache/bin/apachect! start

/usr/clx/sbin/dush -n svrl /etc/rc.d/init.d/mysql stop

/etc/rc.d/init.d/mysql stop

/usr/clx/sbin/dua /usr/local/mysql/data/syszone

/usr/clx/sbin/dush -n svrl /etc/rc.d/init.d/mysql start

/etc/rc.d/init.d/mysql start

take_vip () of = F50f ot2f WES 7t

ifconfig $DEV:777 211.238.41.174 netmask 255.255.255.224 up &> /dev/null
/usr/local/apache/bin/apachect| stop
In -sf /usr/local/apache/conf/httpd.conf-vip /usr/local/apache/conf/httpd.conf

/usr/local/apache/bin/apachect! start

Ol ¢ MHBE= Encluster £ 0|2310] HAMOoZ HSMEAS A|7|1 Mysql o] AL
170/401 mj|O|X|
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replication & O|23}0] A= master A/H2| L§EE slave O|A MA|ZE EXE st
QL7 master AHO| X7} MM E AL slave AH 7} director 7} E[HA
mysql connection address £ slave 7} 7t 7tHA| slave O A db serviceE S}A =Lt
13 O|Z master 7| AOILIH slave db server |2 ZAAME LIES master AHZE file
dump HtAlo 2 ChA| MESI master A{H{O| A db connection ip address £ 7t QA
/0] master MH{OJA] CtA| MHIAZ SFA| EICh
slave MHO|AM master y{HHE CtA| db service serverZ7} HAEL| = UM 22| X7}

SO F MNME5HA st ULt A5 =2 & AL slave server 2| honor_vip ()

eh=9| F7t LY OrX|20f| /etc/rc.d/init.d/cmctl restart & F7tsff =H E=IC}

oo =7 A™ A Fo| At

rsh, rlogin 2 0|83 dua, dush util £ MX|stn MFs{of &

direct 7}5X|E master =E0| 200, slave =E0| 100 & FEE 3t}

3.1.7 Encluster 1.6 2| %3 2ig|

3.2. Encluster 2.02 0|83t 2| A H2&j8A Z2{AF 1=

3.2.1 Encluster 2.0 4 % 7|5 A%

3.2.2 Encluster 2.0 4X]|

ftp://clunix@technet.clunix.com/EnCluster Of| A X4 H™E S Ch2 &

rr

C}.

- IPVS Kernel 8! ipvsadm AX|
ipvs 7} of{X|, &%=l rpm kernel & MAX| SiCt

ipvsadm 9A| rpm S 2 AX| StCE Source HX| Al0|l= HFEA] Jusr/sbin R0 I E ALt

# In -s /sbin/ipvsadm /usr/sbin/ipvsadm
171/401 | 0| X|
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- RPM 4X]|

# rpm -ivh ecm-base-1.0.0-1.i386.rpm
# rpm -ivh ecm-mon-1.0.0-1.i386.rpm
# rpm -ivh ecm-ui-1.0.0-1.i386.rpm

# rpm -ivh ecm-14-1.0.0-1.i386.rpm

# rpm -ivh ecm-mon-1.0.0-1.i386.rpm
# rpm -ivh ecm-tsp-1.0.0-1.i386.rpm

ecm-base RPME 71t MK M X|sjjof &t

- Encluster 20 7|2 &A™

# vi /usr/clx/etc/econf

name, dsc= http://192.168.0.101:910/ecx/0f| =, &Z OF2| ClusterE MEHSIA S

I L= O|F, 230 sigstes U

ip= CIP(Cluster IP)2Z A Z2 ClusterOfAq]l= 0| Zt0| =Ld|OoF2t A2 EAIO| 7H551H,

Ul & F=A017|2 &

# vi /usr/clx/etc/license key

0
ojo

- license key MtO| QAL ZXE 7|0[8H, /X

o

# vi /usr/clx/bin/ecmctl
- ECM channel2 X Ot network interfaceE A% Z{QX| AH (default: eth0)
- THY @R R0l off2tel 4

ECM_NET_DEV=${ECM_NET_DEV:=eth0}

/usr/clx/rc/snapshot IO E=X5tH, 7[E2 4

fjo

27 &
- BTOA AIRSID A2 2, snapshot THAS AL
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# /usr/clx/bin/ecmctl start

# tail -f /usr/clx/log/edbd.log

edbd logE FA|SHHA, wake up slept services 2t O A|X|7} Lt M ready to serve2fEf &

http://CIP:910/ecx2 &=

3.2.3 Encluster 2.0 H|#A

- 7| install 7 (ecm-baseE 7t LtSO0| M AH)
# rpm -e ecm-ui (HPC: # rpm -e ecmhpc-ui)

# rpm -e ecm-mon

# rpm -e ecm-base

# rm -rf /usr/clx

* Jusr/clx/etc/license.keyL} /usr/clx/rc/snapshot EiQiat TQ QO M EHY

* Jusr/cIxE K| ST dutildt nodelist LU E ZHO| Abx|| &l

* [}2tA, dutil rpomE K| 783, CHA| AX[SFALYE,

Jusr/clx/sbin}t /usr/clx/etc/nodelist, /usr/clx/etc/nosynclist Bt 7|10

Jusr/cIxE AMH|Sl= g HE

3.2.4 Web UI (ecm-ui)& 0|23} Encluster-2.0 22|

3.2.5 Edb-tool A}235}7|

3.2.6 Encluster-2.0 i35 ||
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4. Data & 7|2} ( Data Sync or Data Mirroring )

4.1. rsync € 0|89t data sync

S AHOM C23E S7|=ots SE2 ROl 2717F 50N ULt

ofHoil= 72l NFS & O|8dl =tA=H 2ot ALY ZE0A RHItX| 2XH

Of ANM XM= HO| AHESHY Bt Mol CHF5 =

A2 £ rsync,GFS,

pvfs, Soft RAID, Intemezzo 50| QUCt O7|AM= & ZHEHSIHA ZAAX A0

Fote A M EX] @ rsync Of DA HOIEES St

rsync = NT 2| Oj2{git #0] £ stECjA32| HOolEtE 1 £85 &4l

L.

CHE T3z SO SM3iF= deS ot Z2130|Ct

rsync 2 0|&% s A=A2 OfF CiYetH.F= S 2H EAMH £33 &

7|}, 028 MHel BA3 7|=t HPMH2| HO[E Y SO ALt

rsynce rcp@t Hixol 3K S Ste ZRIAYOR repELt O LS 540
O 28XC= HO|HE HSYUCLL (BYXQ SHX| MO|0THE BELS
ord=7|9| Bt AlZte] HstSE 0|8 I7|2SE LIt
9 532 og ZeUL
o 213, device, 28X, A&, |73 EAt X &
o GNU tar@} H|==3t exclude, exclude-from &M X|&
o rsh L= ssh 5 AF7ts
o root ATHO| ERYPZ
o anonymous = 91F rsync A X020 §2%h
OlM HX|2 "o{7| 25 3tAL.
4.1.2. rsync &X|
rsync = Source & O|&3}0] EX[5t= LRIt RPMS 0|&3t0] HX| St
ALt
http://rsync.samba.org/ftp/rsync/ O Al Z|AEHS BFOF A X| S}HEICH
# rpm -Uvh rsync-2.5.7-0.9.i386.rpm =2 .
174/401 | 0| X|
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# tar xzvf rsync-2.5.7 tar.gz
# /configure
# make

# make install
4.1.3 rsync A% HiH

rsync 7t AtESls Z2EZEZ = rsh Lt sshE AL

517
0] xinetd L2222 WO X 7ts5iCt E5 873 ZTEE ALESHCt

ssh £ O|&¢t ALY ™It 873 port £ 0|82 ALY E2 Cia XtO[7h ULt

rsync & AFEY E[=2 BHO0| 6x LB R0= /etc/inetd.conf O CtEE

7ty

rsync stream tcp nowait root /usr/bin/rsync rsyncd --daemon

ol 2| A H{FO| Redhat 7.x ~ 9 O|H...

/etc/xinetd.d/rsync IS OHEO| FCL

service rsync

{

disable = no
socket_type = stream
wait = no

user = root

server = /usr/bin/rsync
server_args = --daemon

log_on_failure += USERID

2|3 Jetc/services O CHS L§8O| Q=X QIstn Qlom =7siC
rsync 873/tcp # rsync
rsync 873/udp # rsync

175/401 H|O| K|
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d3HZ inetd 22 xinetd H2& restart &L}
O|H| /etc/rsyncd.conf M mAS FHE0| =L
/etc/rsyncd.conf —---mmmmmmmo oo

[webdata]

path = /usr/local/apache/htdocs

comment = web data

uid = root

gid = root

use chroot = yes

read only = yes

hosts allow = 211.238.41.164, 211.238.41.165
max connections = 3

timeout 600

[home] : AMH|AH
path : M&E data?t 20 U= B2
uid : data

£ T&5t= AFEXRL| uid 7|24t nobody
gid : data & ™&}

= AM2Xt9| gid 7| 242 nobody
use chroot : pathE root C|HEZ|Z AR, EOta TQ B

read only : 47| ™M&

(E2HO[AUENM MHZ Z2[= ZR0= read only=no 2 =S S{OFE LIL,. )

hosts allow : SAEHYH M52 J7|E2Z2 all hostO|E2 Eot2 QX8

L
2
o

o HEAl 23

max connections : SA| M &KXt

timeout : S2I0|AEOM T Al EFROFZA|ZE.

Jo
nx
o
mjo
el
o
mju
il
o
o
m
N
HH
3Q

anonymous £ 2%3sts 4

M = ASLICH

O|ZASHA 873EEE M= rsyncAMHo] M2 ER&LICH

4.1.4 rsync E}0|AHE AL

176/401 H|O| K|
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Ol rsync 2EIO|HEONM data B 57|22 St= WHS LOLEAL
Mater_LB(www3) AHE O|O|E E2| ME2tD X} = Master_ LB MHO| AKX
AMH|A HO|HE 28] £ Webserver-1(wwwl), Webserver-2(www2) Of|A| rsync

g Sl ARE IVl FE2R MNES =L
wwwl, www2 AE{O|A Ofzff FEZS Aottt
# rsync -avz --delete www3:webdata /usr/local/apache/htdocs

ssh Lt rsh & O|2%t HEE rsyncd £ AX|SI1 xinetd A O[L} rsyncd.conf

o
22 273

rlo

51X otE

rin

Ch. 3.

# rsync -avz -e ssh www3:/usr/local/apache/htdocs /usr/local/apache/htdocs

rsh & Ar23}H. -e rsh S}H EICEH
ssh & O|835tH WAREE YUHI O ot=0 £IEHE C|&23 7|25 Xa3
S Cha 2HS HO| ULk O|ifE --password-file EMS ALRSIE Lma

0|2t Z0] rsync S2I0|AE AMER-E cron S0 SEAZ F7|HLZ data & ¢

HOIE AZ22M..F 2AE 7| H|OfEf %07I§f% g4 ULt
4.1.5 4X HE ox|

[ Maste LB 2| /etc/rsyncd.conf A& ]

/etc/rsyncd.conf —--mmmm o

[webdata]
path = /usr/local/apache/htdocs
comment = web data
uid = root
gid = root
use chroot = yes
read only = yes
hosts allow = 211.238.41.165, 211.238.41.166
max connections = 3
177/401 5| O| X|

g{‘g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

timeout 600

[dbdata]

path = /usr/local/mysql/data

comment = mysq|

uid = root

gid = root

use chroot = yes

read only = yes

hosts allow = 211.238.41.165, 211.238.41.166
max connections = 3

timeout 600
[ WebServer-1, WebServer-2 2| Xt Sync Script ]
/root/bin/rsync.sh ==-=====mmmmmmm oo

rsync -avz --delete www3:webdata /usr/local/apache/htdocs

rsync -avz --delete www3:dbdata /usr/local/mysql/data

Of A3 Y Mo & gots =0 HASIH L
z A

o
25 ..cron Of 52 7tHdo =2 2[9]

# crontab -e

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

O|A2=Z Rsync & 0|8¢h HOIH 7|zt W&S OHX[=%F SHZUCH

o=

178/401 m|O|X|
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4.2. dutils & 0|]&%l data sync
4.2.1 dua, dush 2 29 217} ?
dua, dush = Encluster-HPC ©| C}= MH Z2| =30|CE = o2{che| Ao

file & &Y S LEHOZE Mot F siF= Z=-O0|CH

=22
dua, dush & FHMFOR AFBSL7| YIefA YOI MBS rsh, rlogin AH|A S

4.2.2 rsh, rlogin A% 3}7|
rlogin, rsh & AH|AE A5517| oAM= rsh, rsh-server F712| 17| X| 7}
X7t =[O RAO0{OF St

MA xinetd CIZO0|A rsh, rlogin MH|AE ALY = UA=F 2FH

mjo
rE
N
%
o

# vi /etc/xinetd.d/rsh

service shell

{

disable = no

socket_type = stream

wait = no

user = root
log_on_success += USERID
log_on_failure += USERID

server = /usr/sbin/in.rshd

179/401 m|O| K|
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service login

{
disable = no
socket_type = stream
wait =no
user = root
log_on_success += USERID
log_on_failure += USERID
server = /usr/sbin/in.rlogind

}

MHEE BZEsE & xinetd H2& restart StC}

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

# vi /etc/securetty

rsh, rlogin MH|AE &|8% hosts 9 users dHZ $iCt
# vi /etc/hosts

127.0.0.1 localhost

# Data Sync 7| Q3% nodelist

211.238.41.165 wwwl
211.238.41.166 www2
211.238.41.167 www3

# vi /etc/hosts.equiv

180/401 m|O| K|
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wwwl
www?2

www3

wwwl
www2

www3

rhosts @HOME Zf LEZEO| rsh F¥£H0| ST A AO|QME 7| =X

—

o
O|F0{ Lt 2HY clunix A2 root of HTtCZ rsh Y&£S 7| #loiM =

root ©| .rhosts Of Ofz2e} Z0| 8 Z0{0f stC}.

# vi /root/.rhosts

wwwl
www?2
www3
wwwl clunix
www?2 clunix
www3 clunix

tu

¢ 480 = root AHO|M= www node Zt0|| rsh, rlogin @2 HEQO| FMO|Lt

01%8{0| login O] ECt.

clunix A™AAN = -| SN2 E www node ZH0f| rsh, rlogin 2 £ root login O]

CEL

wwwl root # rsh www2

www?2 root #

wwwl clunix $ rsh -l root www?2

www?2 root #

181/401 m|O| K|
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% ax

4.2.3 dutils MX| 9 7|2 M™

dutils = dua, dush 2 74 E|0{El  Encluster o] Ct& AMH 22| =FO|C}

Z ofZ{tiel MHof file S XY HHS LLMOE XNESI=E SiF= ZEZIMO|CL
dua dush & FHHo=z AE5HY| fISiM= A0M 2Tt rsh, rlogin MB|A~ 27
O] 2t2%[0] RAO{OF BtC}

M Master Node Of dutil-1.2.1-1.noarch.rpm £ AX| St

# rpm -Uvh dutil-1.2.1-1.noarch.rpm

M| dua, dush £ 0|83t0 A

k!

2l M 2[AEE G

# vi /usr/clx/etc/nodelist

wwwl
www2

www3

** dua : file € nodelist 0ff Z& = @= Node OfAH =z

N
rr
H
-

MO Z sync A
—

S
** dush : nodelist 2] Z&t=l node OAH LEAXOZ L{H R EHES

xHQlg wuBtc}.

OH
om

=9 29

-l : Jusr/clx/etc/nodelist 0]2|Q| CtZ nodelist & &#Xg AL -| SMO2 =

g AUCE

0l]) dua -l /etc/nodelist /root

-n : nodelist 0 ZatE ZE node 7t Ot £73 node Ot XS ALY AR ALE

0l) dua -n www3 /root

182/401 H|O| K|
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¥
njy
4
JC
[

=
-p: HAUS XX o2 KNE[5H= AO0| Ot backgroud mode 2 SA|0f E 0| £EICH

0fl) dush -p "/etc/rc.d/init.d/ecmctl restart”

2 [2817| QI ###executing..” O|2 MM X|7} LIEFLIX| @3

f
=33 = SM0|Ct

Y # dua /root 2F £=35IH wwwl 2| /root L{E0| www2 2| /root 2 L 0|
SA| Z/X|Z # dua -d /root 2t $+&SHH www27F wwwl ECF o B2 oS
ZERIL QUCHH wwwl Of Gle D2 25 AAES] Helo 208 wwwl of St

A=TE JHX|A ECh
4.2.4 dua £ 0| 2%l Data sync
O|H dua & O| 8%t @ MH|A OO HHXE 57|33 s 25 StAL

—

/home/clunix/www 0| html 2 phpjsp o &2 & AA OHUO| {{X| SHCHH
wwwl & file master A\HHZ2 ™o £ wwwl OMEH It HAZEE A7 EE

ysg et 1Y 3

wwwl oA
# dua /home/clunix/www

2t "ol FAH /home/clunix/www ZO| B= m0| www2, www3 Z sync 7t

&0 T/

gral wwwl, www2, www3 O|A] 25 file upload 7} O|F0{ TICHH .
wwwl 0 of2fet #2 A3EES StLf BH=Ct

# vi /root/bin/datasync

#1/bin/sh
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DUTILS=/usr/clx/sbin

$DUTILS/dua -n www2 /home/clunix/www/

$DUTILS/dush -n www2 "$DUTILS/dua -n www3 /home/clunix/www;/"
$DUTILS/dush -n www3 "$DUTILS/dua -n www1l /home/clunix/www/"
$DUTILS/dush -n www3 "$DUTILS/dua -n www2 /home/clunix/www;/"

9 BHOIS wwwl O A A
www2 O| H|O|H7F www3 2 M™EF &1 www3

371e] LEo| mo| RE S AU RIC}

ot 2| T = wwwl AMEOf O|A&0| 7|3 o

EHHOl AL

S7|=tof =X 7t

ULt=

dua = BE|Xte| HQIE It data sync tool O|Ct. ZE

£ multi active &EfZ sync £

Ab-8oHOF SHCf.
280=

Open GFS File System O] = O|f+Z [ 21 UC}

dush S 0|83t0] 3740 Ao YTNMOR AlAHS Ba| B 4+ UC
OlS SB AAHO T2 YT HX L ALY 4o YO A
28 g4 ot

-dua BE ZEO U HiE

[root@test01 root]# dua check-utils-2.0.1.rpm
### synchronizing test01

building file list ... done
wrote 71 bytes

total size is 109608

read 20 bytes 182.00 bytes/sec
speedup is 1204.48
### synchronizing test02

building file list ... done

*E.'EI
2T

184/401 H|O|X|

StH wwwl Q| data 7F www2 2 M™EF K1

O| data 7} wwwl, www2 2 F

HFAH
=2 o

M

=13
=

active AMH0|| Cf|O|H

AZ17| @I8lA= of2fe| Intermezzo L} Pvfs £

z

HEE O

A
o
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check-utils-2.0.1.rpm
wrote 54927 bytes read 36 bytes 109926.00 bytes/sec
total size is 109608 speedup is 1.99

-dush 2 T2 A 4K

[root@test01 root]# dush rpm -Uvh check-utils-2.0.1.rpm
-dush 2 Z203 Az 3

[root@test01 root]# dush /usr/local/bin/chkbandwidth
### executing in testOl

[test01] [I N ] 163.52 Kb/s [OUT] 306.26 Kb/s
### executing in test02

[testO2] [I N ] 45.66 Kb/s [ OUT ] 1.18 Kb/s

?let 0] dush & Z 0|85t Of2{tie] MHE L& e

ot

+ Ut
4.3. NFS + Automount £ 0| 2%} data sync

o {CHe| MEZ} & 2|0 Data Shared

N
YAOR AHAS XY BAE UCH JFY EXQ MHIAT} NFS O[Tk
=

rlo
o
Q
—+
Q
Hu
R
o
[>
i
mot
oX
Ho
wm
<
>
(@)
0L

>

AN =
NFS ©f 29 AIAE 2o}, BOk NFS lock 22 2X2 B2 |7 A8S
TR ST YUKIEH AO|EO| AIARY T AHIA WAO| M2t NFS M2
S

S2AAE AXBRYOIM 1E NP TY A2 BHS HBY ¢ YTk
-nfs %X

Nfs Server 7} &|= File Server Q| exports A7 m}=2 oz} Z0| ATt

# vi /etc/exports

# NFS 24 HX| Al AH8E= EE2
/data/clunix/www *(rw,no_root_squash)

185/401 m|O| K|
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# /etc/rc.d/init.d/portmap restart

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

URA

mjo

2t BahEAL AARO| MPS Nfs 40| AREICH

# mount -t nfs file:/data/clunix/www /home/clunix/www

[root@www1 root] df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/hda3 10080520 148852 9419600 2%/
/dev/hdal 202220 14518 177262 8% /boot
none 514940 0 514940 0% /dev/shm
/dev/hda2 10080520 1547244 8021208 17% /usr
/dev/hdab 2016016 200712 1712892 11% /var

file:/data/clunix/www 234429320 32840 234396480 1% /home/clunix/www

- automount £ O|&%+ NFS AH|A Z37|

automount = nfs AH|AQF ZH0| =% nfs lock O|L} nfs 2 QI$t connection

= B8Nz A28 F= Z2 YOI

nfs = gt& node 7Ho| HIEQA mount AEf7F §X| E|=0H automount = nfs Q]

o= A&s22 mount & SiHStL, AFEXZ nfs Sid Z=0| ©2

[

o =

0 =
S 80 AHZORE mount B Al FE ATS SiCh DCH EF AlZH SOt H20|
(o]

or

2™ CHAl Mount & ofiM5tA| ElCh O|2M 2Ot 85, Lock 22 EME
o

automount 0= am-utils (amd ), autofs F7}X|2| m{jZ|X|7} RULCH

Redhat9 OfM= 7|EXOZ autofs & N EHSID QJCH

ZhEhel 280 CHol &OotEAY.

/etc/auto.master

/etc/auto.misc

# vi /etc/auto.master
186/401 Lj|O|X|
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/home /etc/auto.clunix  --timeout=5

# vi /etc/auto.clunix

clunix/www -fstype=nfs,rw,soft,bg file:/data/clunix/www

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

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

/home/clunix/ www 2 O|FStH K5O E file o] /data/clunix/www

2 nfs mount 7} =IC}

automount & AFESHA E|H AH AFRXZE X|HEl mount point Of EZ2 A0 2t
AFS2 2 nfs mount St X AlZt AR S SHX| RO XSS E umount £ A
717] =0 nfs MH|A=Z QIS resource £ Z|CHot Bof & £ A1, 2 FO|
XEME Nfs E ALY 3% 1719 ZO|M lock O] A2k TH MH|[20 2

M7t 42 7t580| J=H automount 2 & £ s + QUCK

autofs-4x O A= multiple hostname 7| 50| X|&ISHC}.

O|= MX master 2 Connection Q™S s MAEQ 80| O|F0 X|X|
%o ™ slave O HZO| ECt Redhatd O ME 7|28 22 autofs-3x Y22
autofs-4x & Q12| 0|EE ofjof SiC}.

http://www.kernel.org/pub/linux/daemons/autofs/

4.4. Intermezzo £ O0|£¢t data sync

4.5. Pvfs £ 0|23t data sync

4.5.1 pvfs ( Parallel Virtual File System ) &7{

4.5.2 pvfs AX|

- Source L} 2L

ftp://ftp.parl.clemson.edu/pub/pvfs/

187/401 mj|O|X|
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pvfs-1.6.2.tgz
pvfs-kernel-1.6.2-linux-2.4.tgz
- HER/3 2738 =H =248
Pvfs Meta Server : www3.clunix.org

I/O Server : wwwl1.clunix.org, www?2.clunix.org

File Clients : www1.clunix.org, www2.clunix.org

PVFS A28 82 37 37HX|2 Li+0 Tt mteol #E ZEIF MEEl= Meta AH{et
o

o
otgel inode ES0| YgEl= /O MH|, 2|1 Ot A2 F7|=t7t £[OfX|=

my N
§ny

2tO[¢E LE=Z FEL|0jTiLt. HAE 2HE0M 2+ §4 8 A7t 278 L3
o

i

= T8 =EZS29| /etc/hosts Of HIEA| sid ME{S2| hosts SEE YEHSHOF BHC}

# vi /etc/hosts

211.238.41.165 wwwl1.clunix.org wwwl
211.238.41.166 www?2.clunix.org www2
211.238.41.167 www3.clunix.org www3

# vi /etc/sysconfig/network

HOSTNAME=xxx.clunix.org ->( Zt AH0|| sjsle SAELH Y )
- PVFS Source AX|

# mv pvfs-1.6.2.tgz pvfs-kernel-1.6.2-linux-2.4.tgz /usr/local/src
# cd /usr/local/src

# tar xzvf pvfs-1.6.2.tgz

# tar xzvf pvfs-kernel-1.6.2-linux-2.4.tgz

# cd pvfs-1.6.2

# /configure && make && make install

# cd ../pvfs-kernel-1.6.2-linux

# /configure --with-libpvfs-dir=../pvfs-1.6.2/lib

# make && make install

- Meta Server (www3 ) AN

188/401 m|O| K|
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# mkdir /pvfs-meta
# cd /pvfs-meta

# /usr/local/bin/mkmgrconf

This script will make the .iodtab and .pvfsdir files

in the metadata directory of a PVFS file system.

Enter the root directory:

/pvfs-meta  //metadataE X¥g ClHEZ| O|F (HIE oM BHE CIAME2|0[C})
Enter the user id of directory:

root

Enter the group id of directory:

root

Enter the mode of the root directory:

777

Enter the hostname that will run the manager:

www3.clunixorg (mgrg AWAZ MY, HEIMH O SAEOQOIES MH EICt)
Searching for host...success

Enter the port number on the host for manager:

(Port number 3000 is the default)

3000

Enter the I/O nodes: ( can use form nodel, node2, ..or nodename#-# ##)

wwwl.clunix.org, www2.clunix.org -> i/o MH0| SiEst= A SAE LYES MLt

Searching for hosts...success

I/O nodes : wwwl.clunix.org, www2.clunix.org
Enter the port number for the iods:

(Port number 7000 is the default)

7000

Done!

#mgr -> meta server daemon running

# ps aux | grep mgr -> ZZAMA =0l
- I/O Server 8™
# mkdir /pvfs-data

189/401 I|O| K|
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# chmod 700 /pvfs-data
# chown -R nobody.nobody /pvfs-data
# cp /usr/local/src/pvfs-1.6.2/system/iod.conf /etc/iod.conf
#iod -> 1/O server daemon running

# ps aux | grep iod -> TZZMNA =0l

// pvfs-data C|HE2|2] £7HO| nobody 7 Ol &2 iod H20] & &|X| &

rr

c}.
- 20| E 47

# mkdir /lib/modules/2.4.27/misc

# cp /usr/local/src/pvfs-kenel-1.6.2/pvfs.o /lib/modules/2.4.27/misc
# mkdir /mnt/pvfs

# vi /etc/pvfstab

www3.clunix.org:/pvfs-meta /mnt/pvfs pvfs port=3000 0 0

# pvfsd -> pvfsd client daemon running

# mknod /dev/pvfsd ¢ 60 0

# insmod pvfs

# mount.pvfs www3.clunix.org:/pvfs-meta /mnt/pvfs pvfs port=3000 0 0

# df -h -> mount 29l

/] O|A22 PVFS &X| 8l 2780| 2t=E|RUCt

/' 1/O MEeL SAl0f 220|YUE LES MEY 8% 4 8T 285 25 bt ofiFH
// ELh 2R 22 oY AAEE M85t d5it

// 3A gEO0| SR, o 0| isiAM e dEtt Igs Be AS AL

// & 500M M StLIE SA ot F= 2Z AL

// 10074 B=o| I (& 37| 10M)S FASH=HE 500M 17H ot SASH=L| H[3
/88 B= O £E7F S2|A LHRELE O3 7|5 d2 5492 Ol8diM HEeh X0

/l ME3BoF ZZ0|LCt.

0

5. Benchmark Tool2 A|AH! Ms X3 5}7|

XIBTHE| VS 758 01getol DAl WAHE RHSHs WHO| Cfs) Lo
OIZOIAE O|YA TH AIAHO| o= HEO| M52 LiEtds UEX|
=

YOl CHol ZOtELE

HT

O|-|:|-.

i
tot

FQISH=
SHALCE
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5.1 WA #WXoj3 HE

I
x
T
rE
>
=]
W
rr
1M
>
I

Melabge Asez Zz=0det 5 Sof BAMHel XMele
S5t A2 T MEo Htf M2l S MFSHH M ME| 20

o
280 A HEE ots 7IES MAISH| fISHMLY.

@2 otLfat =7|of #MX|O3 Xt2= AMH|A Ol Rrdsts g0 Ofjs] 2X el &

S/W S H/W o HIg0|E82| FEL

22 7|

aEoE HeA| oY AJE 1F Alojs £7] 1% 0|E 71X AJAHO| HBH M5

= N33 FO{0F StCt.

1
[

HXOE {8 712X HTTP HFHLE

SCHO|AE(EEIRN) -> MHA 2F (HE/HR HZ 2%)
MH -> HER3S A28 SE -> TCP A2

Z2l0|QlE -> HTTP 23

ME{ -> HTTP 2

Z2l0|QlE -> HTTP 23

ME{ -> HTTP 2

Z20|AH(EEtFA) -> HTTP =& ( 22X 24 )

ME > TCP 4 siX|

91| HrA0] AHHOl Y MHIA HFHUIF (HTTP/L1) Of2t BR Eick
- ® WX 013 A D oy

Single Server o] M& +=X| 24
Multi Server ( Cluster ) Lo H&5 =X &AM
-> Single node Y A 7|2 A|AH MEfojA M5 AE EY 0|39

[
Cluster Server A|0f M5S A|AstT AH

4532 mopsy £0f 1 =
0| 2 5 By eue Y

Multi A Z[Cf ds / (Single A Z[Cf 5 *n);;n 2 Multi node =

LHE0] 2 3% £20| Y= Ao s mersi F0{0F otot

wm
—+
Q
—+
a
©
Q
(o]
D
ofy
0z
|_o
olr
=t
v}
<
>
Q
3
(@]
©
Q
(o]
(0]
ofi
0z
1o
0x
or
E_|
192
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2ot

#O|Lt Proxy AMHSO| US B 0O &8

J0l M2 HIAE HA| EROICH

WX| 013 SHA] AlAE RUEZOR S8 AlAH Ato| Xtgl HBE A TS o]
£% 2/22 (CPUMEMIONET)O| L4 8f W22 mofs) S22 gt

Jda|D WK O Ajo= HBIEA] ® 2OZ off A|7|E2 BICh A4S QNS o) (e
of @ 219 7|7t FL AlZo| SEAYA AX D2 ClaAo WRO| UM B Utk
(SPECweb Of A= #21 Ap83fofeh

Ja|n shrjel Sato|elE PCOIN HAE AS YW Ha} 0|20| M5 B717t gig AL
Srol Saf0[QIE PCE WX O £%stn BHY MHZO|A O Ha|7t 7Hsse ofs

st

SCIOUEMMl H O 2F &

-
R

- gl 2X, HES3 A&
- HAE 2hgof oigh #X| o3

(network BHIX| Ot3 : netperf, A|2H EEZQ HE MH BEY)
+ WX OpE S

- HIX] O3 2 (

okl

7 )
- MH R2L|E& (vmstat, process account)

Tl HAE B2 22 102 0|4 HAE 4y

SPECWeb o] 42 202 T =3

FolE =0 7tH ghs HAE > XS &2 & AE

o

7ts

Ar

- WX 0f3 £70| BEE BN
Request per second : Maximum hit per dya &2

(&

2ot 3

Response time : & A|ZHoj| BIZ

OH

)

4o

Max. concurrency : SA| B& =

Transfer rate : EA X AREF

J4
o

5.2. fiAMH HIX| O3 E3} AL 2

5.2.1.ab £ 0|g% HIX|OpY

[

192/401 H|O|X|
M

*aaua
=2Ta—

5Ols) BOf BHCE,

T2 7E HE
=
=

z

(autobench)
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http://httpd.apache.org AIO|EO|A F& 4= QIC| apache package Of ZEHE|0{H
AL single, fixed E 2H0| AHE 7tSSICE & HE MY 45 M3 Al RE5ILf
ArE0| ZHHSED 7|2 apache #AHO| LHEO| =[0fH A0 Eo| ZX| £HO| ML=

gHEo| Ut

< A B
-k : KeepAlive AlE

-h : help
ArE O Al )

Single Server Test

# ab -n 50000 -c 1000 http://192.168.123.165/

Server Software:
Server Hostname:

Server Port:

Document Path:

Document Length:

Concurrency Level:

Time taken for tests:

Complete requests:
Failed requests:
Broken pipe errors:
Total transferred:

HTML transferred:

Requests per second:

Time per request:
Time per request:

Transfer rate:

Apache/1.3.31
192.168.123.165
80

/
7 bytes

1000
36.852 seconds
50000
0
0
8601548 bytes
350063 bytes
1356.78 [#/sec] (mean)
737.04 [ms] (mean)
0.74 [ms] (mean, across all concurrent requests)

233.41 [Kbytes/sec] received

Connnection Times (ms)

min mean[+/-sd] median  max

Connect: 0

*aaua
=2Ta—

142 7749

2 9003
193/401 m|O| K|
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Processing: 18
Waiting: 3
Total: 18

166 1016.0 93 28055
166 1016.0 93 28055
308 1406.3 95 31060

Cluster Server Test ( 2node )

# ab -n 50000 -c 1000 http://192.168.123.175/

Server Software:
Server Hostname:

Server Port:

Document Path:

Document Length:

Concurrency Level:

Time taken for tests:

Complete requests:
Failed requests:
Broken pipe errors:
Total transferred:

HTML transferred:

Requests per second:

Time per request:
Time per request:

Transfer rate:

Apache/1.3.31
192.168.123.175
80

/
7 bytes

1000
19.276 seconds
50000
0
0
8600860 bytes
350035 bytes
2593.90 [#/sec] (mean)
385.52 [ms] (mean)
0.39 [ms] (mean, across all concurrent requests)

446.20 [Kbytes/sec] received

Connnection Times (ms)

min mean[+/-sd] median

Connect: 0
Processing: 4
Waiting: 3
Total: 4

unable access_log, keepalive on, max process modify

max
177 8316 2 9001
174 863.6 93 13966
174 863.6 93 13966
351 12811 95 16451

=S A
oo T

Yl

S CIA| A&

0
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5.2.2. httperf £ 0| 2%+ #iXx|Op

ftp://ftp.hpl.hp.com/pub/httperf Of A

=
BT ErEotRIA CIYE S7 DM 3 4 oUCk

41

91-
4>
p4e)
1

| AN
(https, =JMA|ZHE S A|,access log relay 7t&, CPU, Net, cookie, session..)
F2 AME 34

--hog : &l A|E20|M A| ephemeral port (1024~5000)& AtE2g

+
20
~
ro
o

ZI2HezEs 9 port AHE2l ATHO| US.

--server : A|BYO|NME & HMH T4

--num-conns : Connection %=

--num-calls : connection O| Closeing E|7| FO0f| CtA| @H8SIE
--rate : session 1} connection H|&, --wsess 2} Z0| AL 7ts

--uri : request page

--wsess : session @& 9l session X|¥ AlZF S8 XH

--ssi : https At

A& o )
httperf --hog --server www --num-conns 100 --rate 10 --timeout 5

www AMHE0| 100 72| connection & Zt=11 fixed rate H| & 10 © 2 3ICh
Single Server TEST

# httperf --hog --server=192.168.123.165 --rate=100 --num-conns=50000 W

--num-calls=10

Maximum connect burst length: 1
Total: connections 1000 requests 2000 replies 1000 test-duration 9.993 s

Connection rate: 100.1 conn/s (10.0 ms/conn, <=1 concurrent connections)
Connection time [ms]: min 1.2 avg 1.7 max 2.4 median 1.5 stddev 0.2
195/401 | 0| X|
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Connection time [ms]: connect 0.4

Connection length [replies/conn]: 1.000

Request rate: 200.1 reqg/s (5.0 ms/req)
Request size [B]: 76.0

Reply rate [replies/s]: min 100.0 avg 100.0 max 100.0 stddev 0.0 (1 samples)
Reply time [ms]: response 1.2 transfer 0.0

Reply size [B]: header 193.0 content 7.0 footer 2.0 (total 202.0)

Reply status: 1xx=0 2xx=1000 3xx=0 4xx=0 5xx=0

CPU time [s]: user 3.35 system 6.63 (user 33.5% system 66.3% total 99.9%)
Net I/O: 34.4 KB/s (0.3*1076 bps)

Errors: total 1000 client-timo 0 socket-timo 0 connrefused O connreset 1000

Errors: fd-unavail 0 addrunavail 0 ftab-full O other 0

Cluster Server TEST ( 2node )
# httperf --hog --server=192.168.123.175 --uri=/index.html --rate=100 W

--num-conns=1000 --num-calls=10

Maximum connect burst length: 1

Total: connections 1000 requests 2000 replies 1000 test-duration 9.994 s
Connection rate: 100.1 conn/s (10.0 ms/conn, <=1 concurrent connections)
Connection time [ms]: min 1.2 avg 1.9 max 2.8 median 1.5 stddev 0.4
Connection time [ms]: connect 0.5

Connection length [replies/conn]: 1.000

Request rate: 200.1 reqg/s (5.0 ms/req)

Request size [B]: 76.0

Reply rate [replies/s]: min 100.0 avg 100.0 max 100.0 stddev 0.0 (1 samples)
Reply time [ms]: response 1.3 transfer 0.0

Reply size [B]: header 193.0 content 7.0 footer 2.0 (total 202.0)

Reply status: 1xx=0 2xx=1000 3xx=0 4xx=0 5xx=0

CPU time [s]: user 3.03 system 6.97 (user 30.3% system 69.7% total 100.1%)
196/401 mj|O|X|
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Net I/O: 34.4 KB/s (0.3*10”6 bps)

Errors: total 1000 client-timo 0 socket-timo 0 connrefused 0 connreset 1000

Errors: fd-unavail 0 addrunavail 0 ftab-full O other 0

5.2.4. http-load £ 0| 2%t #HiXx|OrZ

http://www.acme.com/software/http_load O M & == QUC}t ab O H|s| 24 A|Zt

BAET} Jbseln ab BOH 52 45 XS HOls 948 450 WX 013 ERo[ct

—

-parallel : SA| & £
-seconds : H|AE £=3 A|Zt
7

o
url : HIAE HO|X| 42

5.2.4. SPECwebg 0|23t HiX|0}Z

http://www.spec.org O|A T& 4= QUCE SPECWeb HIX| O3 E2 &0 &2 HIX| O3 EZ
o

A & AO|EQF QAFSH =

[

8

mjo
Rl

=
o
ATHQ Wt XpRE %O| Y EO{FCE

=H| =
(1) SCIO|AE/MH HIX|ONT HUOM BLEA HARSHOF & R2 Fo| Stbt= HX|Op3 CH0] ME 7t
Z|0{0F oiCh= Folot ZRE #MAOIEE s EEH MEel ds0| ofd S2o|HELL HESRA S|

=
2tO[UE 7|A AMHE RES

g 2
Sz=010F otLt. 7HE Zttholt Rz S2I0[UENAM ALE 7tset ZE & s2{F= A0| ULt
echo 1100 61000" >/proc/sys/net/ipv4/tcp_local_port_range

(2) HAE 2 & Mo 21 7|8 1LEZE %L} Apachel| AL httpd.confof| A
CustomLog /var/log/httpd/access_log common
197/401 5| O| X|
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HHOoO
T==
CustomLog /dev/null common
2 HHELCE O|FA otX| BB HAE =F It A[AEO0| 715 AALE @ MHOIM § ofd 25 7|

FotA| oA 2 = UCh

(3) 2EHOIAE 7|HE HEAI AZAIZ AX(LK], HE S)E =olsta ot HEYI 742

=

x| 0j2| ol

ol ZFofMel HAE 9X|= CiZa 2Lt

- Mg 22 LAN &

E8X (optional)

HAE =AM

Single server LAN (step 1)

N MB{7L 219 458 LY = AEE FYEO A=K & HA
Cluster server LAN (step 2)
S2AEIS S 45 Y4 o
Single server Firewall (step 3)

Step 11t H|WSIY Y0 50 2ME E27|=X A

Cluster server Firewall (step 4)

Step 22} H|WSI] et AIHAHZE 20] SHSH=H X7t A=K A
Single server Internet (step 5)

Step 11 H|WSIY QIH U HH0 X7t A=K HA

Cluster server Internet (step 6)

AT ALZ BHT QAT BlAE

—

AlS| CHO
A o

il

o

re

PPN
o ©

o

=

|foz QIsHA A M2 step 1, 2 30f CHSHARE TR RACt

HAE 23

#MIX| O3 metHE = G 20k

- Apache benchmark
ab —n 50000 —c 1000 http://target_host/index.html > $log_file
- http_load
http_load —parallel 1000 —seconds 120 url_file > $log_file
- httperf
httperf --hog --server=target_host --uri=/index.html --rate=500 --num-conns=50000 --num-calls=10

> $log_file
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¥
njy
4
JC
[

Target host= single server®| A% 211.189.1.40, cluster server?| A2 211.189.1462 AtE} L, url2 A}
&l index.htmle| 37|= 2504 bytesO|LCt.

abL} http_load?| # SA| & ALEAF 10002 7|E22 MHO| 458 HAESIN, httperfo| B2
connection rateg 5002 Z 3&}11 request / connectiong 1092 S}QICt AUA O Z 5,000 request / sec

o F3t7t Meof Ze[A ECh

Workload2| EMo 2 A E M, ab, http_load= HTTP/1.0 with no keep-alive (1 request / 1 connection)O|
i, httperfe= HTTP/1.1 with keep-alive (10 request / 1 connection)O|C}t. O|2X S Z HM connection
overhead”} %2 httperfe| 450| T2 ASO| Ho§ & Ltetof Sh=0H ZutoM & & AXO0[ AFX|
ZUCE Ol Ao X7t AU Aoz Y&

DE BMT 4% ZI2 2a2 J|23h 21 04U 0|2 ChSd 20| HiE L
$(method)-$(server_type)-$(network).log

method: ab(apache bench), hi(http_load), hp(httperf)

server_type : sg(single), cl(cluster)

network: lan(LAN), fwl(Firewall), int(Internet)

AX|OA7F s-E= 714 e MEHel tiet Z27L BA she 20| FCth ShXIT dY Z|XAH 2
t

Z O 2 single serverl| AL client machine 1LY, cluster server2| AL client machine 3CH7} A2 &| ALt

4

>
oo

21t

(1) Single server LAN

AlS AMYAM & 5= Y=0| SH MBOl AL 2,500 request/sec 0|49 Hs5& EO0|1 QCt Ol& dual
CPUE 71Tl MHO|M HEY JFd El0f Ues B HEL= ds0l2t of71e = UACHEHE M MH[L).
httperfe| Z session & 10742 MH|A QFE dt= FRY0NE E75tL 450 ¢t FE2 A2 2 +
A=, 2o AEE httperfo| X7t ARUCH= AO| Xt=0of HHAMCEL QAH=E M 0, =742
d& Blus RoOSiH=TEz £E40| Ch=7] MiZ).

HE

H3 MEEZ EH HX 100Mbps F0|A| 60MbpsE AESICE TCP AX|7t OfHl HTTPEZl= ZE2E
x

12 UUBCIR 4T ES SR} L2 HYS T 4 ULk

Single server test (LAN)

3000
2500 f
2000 f
1500 |
1000 |

500

ab http_load httperf

Osingle (LAN)
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(2) Cluster server LAN

LS Zdot= S2{2H MO Oiet ds2 el BHE Myl dsit B|umsto] 291 0|0t T AH 2
450 HIg 3H{7tE 2 4&(8000 request/sec 2HFNO| LI= AS &olgr 4= Ak HA SHAHFO
AFEE ME = 4CH(RHY =48 AMH 10H M 2)O|X|Zh HIX|Op20] ArSE S2t0[UE 7[A7F 3CiEO[A
7| W0 ol{gt Z1p7k Lh2 Zol2t de = ULt

S AHE A8 Al HESRIA HEE2 189IMbps Ol o F 2tele] L0 100Mbpset= HE
P

2HOISHCHE S ES [ Z 0|t

et
»

O
n

Cluster server test (LAN)

ab http_load httperf

Osingle M cluster

MEZL S8 2XM Me[(CGL ISP )2 Qlet Fot7t AL o F HZF0| HX|A =CHH Xz 2CHA4)
X

o B2 &Y Me7t 25t Lt ol2fst 8% Chsit 22 HS0| 2{&[0foF oiCt.

Of

- 5™ 2N Haz ol 23 57t

r

ME| 2olo| S7t2 Qls) MHIATH L2XIA| BB o] MY =EO| £8 S FE YHoR
420l Fh5sict.

-9 U= 37
9% B0l S7tD 018 FEG B UHME B =Co| & ®OH OfL2t He B A
Blo| & FIHAIAFOI0F B MY E

Ct27]E ST 84 M MH|22| B2 51 F=7t Hesitt. 35 M AMH[29] 32 o el

1

o A ZHl MH o HE2 MH|A2| W&o et

P Sl MHOIAN X|Q JtssH Y LEO| = O HX[A =Lt 0= EQ 2H ABo TE
H7F ARZ M7} MH|ASHS Lo BEE
X

2T 230l A7| WEO|Ck

,_|
T
il
rr
>
=
I

i

A2 98l ABEE HEYD (fA=T

(3) Single server Firewall

ChE Zit= YWotslg 89 B Mol 4 58 Aot gEtFoz 2e{d UAX0| HstHs AL

SHA =[P Hobd2 ZOMX|X|Z oty M2l 45 ohAZ Qo] THMAHQ MH|A 52 242t BoXA
200/401 | 0| X|
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=

Jod

alo

55Mbps&E At

KIr

FEMA=H, 20 B2t

L
Nl

b 2EtO|RE Z|A 9| o Metez

e
o
—

httoerf

htto_load

Single server test (Firewall)
|ILAN mFirewall |

ab

2500
1500
1000

12

=

Y=tH0l 2[5 100Mbps F& 2t

Z:

10
r
I

ud

-

~d
i

il

—_

|
o
—

of CH

20 sl 2fof

El
[m=}
Mz Mu|2 220| HjZ spec

A% SDSOf| 2X[E[Of s ME AlA

.
O
—

O|MO 2

A

o7 AT, SESHA FEE0f_A= TA Al

S
T

0

Alzt

—

[

a
ALE

o
(=]

AN

[e]]

t= &

n
7t A= o of

4

2

HQUCH H|
sl x| 0F3

o

HE0| %

b ofL|at AlAElO| Of it

HH O
==

P

E

RlE s

=
[

gs Jido ANM 24dHez FOH0|E E[O{oF 5t

HOME 1 ofb|E XotE &+ ALK

2HZ o BMT g5 SoiM 2FH22 M &

Jjo
70
ol
B

(1) httperf S

ofru
ou

i
T

]

B

=
[

httperfo| =28 20| X7t AOIA ML=

oAM=

7|

o
(=]
=

ofH &

tup= AMOZ SiM LCf

oA StEZ A= se

= 7tsd

~
o

oMl =

tFet

g C

%0
K

-

~d

=

10

3

httperf=

A2 3A =[O efnf e HOEHE 7

—

]

LI

o

=]
=

27t ALk

=

Io|

Al ol

31
70
A4
o3

TofEE A0l ELf o] /e HOJHE s =

Z1tg

ol
0

201/401 m|O|X|

o|ct.

M Zl2(alang@clunix.com)

|
or

i



* glsA 22AF 7| YA (Linux Cluster technical white paper)

3) #d &4 Hixo3

Moz = gMez My #MX|0ZdS 2AISH| floiM= S2t0|AE 714 8 HEAZ XHoA ds0
ZHE 2€27l= 20| YleEXl HAE ot R20| MA=|0j0F Bt O Aol L AlZh A HH|
Hetd HIEAR 28 AHM|of et AAE 53R S20|UE 7[A e =& F5H5h HO[RAL

Appendix. MH ZL|EZ
HAE Tl 0| MHel HEfE M3 ot MHQ| d& S|
C2F HAE K= & MHE CIAHOAM vmstatg +=Wdt= ZAO|Ct L2 vmstatg WS 02

21 0§ 22l Aot

2HErst gy

vmstat 1 (1X ZtASo=2 Hs AAD
procs memory swap io system
cpu
r b w swpd free buff cache si so bi bo in cs us
sy id
0 0 O 3384 354612 469580 37352 0 O 1 1 11 9
0 0 8
0 O O 3384 354612 469580 37352 0 O 0 0 116 13
0 1 99
E3|, 07|10 = 0§ & AL in, cs, id O|Ct In2 interval L{{Q| interrupt 3|4, cs= context switch, id

=

£ CPU idle2 LIEFHCE ® ME{O] B cso| +X|7t BE(40 TH)SIRIA ido| 00f Z47t2e o of4f

ol 45 7t ZItist| &1, CIMEHS 32 in9l gto| 3~42F F=O|H O ool 45 S7t& 7IH

o
mpn
J

=
= 8%0[7|= ol X[ free2| £tO| 00 Zt72BAf si, so2| gr0| S7t5te B27F ULt HEEZ|7F #F
1M swapO| ZH&SHA AHEE= ZROIL HEZEEZE =22t Hote 4 8o 8ich
SH7ER] MBS, ingho] 09 31 id7h HluH F(40~50 ZEx) B

2o
M AF 2ARls dddoltt tEE PA HA AMe] F=oidol #elo2

F£ A0l HHet oiF Yeto|ch of 4% CPUE Y¥2o|Est= A2 E ot o

FH[St: 9 UMM MTMAHS U SOOIt SA 4 Us FMHAw, 3

= [
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g S0 U AMHE OfmX|2 MH|28HE FRE YAt
OtmfX|= 7[2Hoz2 Z2ZANA Y422 MHIAES M|ttt O|HAREALS] 2771 STOILE SHLte| Z2 A

AE xeoz OrF A0 10Ho| AMEXIL H

—_= =T

= ot 10749 Z=M|AT} [MOFStCH= 20| Lt

=

| 29| otmx| MB{= MaxClients 150 0|2t MM E|O{QIC} O] SA|0f 15079 ZR2MAE =24 QO
o 2= SA0f 15082 o} ¢ 5 ACk= Aot

(EMZ oZ=Rt stHet: HOZ A2 fZ=0tHth I3 H 2Hef nobodyZt ZHSO{E = A= ZMf =
ZMA 47t O OftEtH? YHs| 27 dZ AoILE 22 X2 HEHM 60 oY HTEZ2 1 ooz

HFOM UM EX7L M7|X|= RZAK| T

=He ZEMATE o] EH ZEMAEDO| OfL 2 &€ = &= oY =0ME X7t EICh
afH HXY Z2EMAQ| XY SH=Of CHSHA LOrE XL

54.1 Mb Eu

- ZEMAQ| XHATE
m2M20 KABEE 2|S5A0AME ulimit S A L 5 UCK

(Redhat 6.0, PowerLinux &)

# ulimit -a (2= ulimit -Sa) --> soft St=
core file size (blocks) 0

data seg size (kbytes) unlimited
file size (blocks) unlimited

max memory size (kbytes) unlimited
stack size (kbytes) 8192

cpu time (seconds) unlimited
max user processes 2048

pipe size (512 bytes) 8

open files 1024

virtual memory (kbytes) 2105343

# ulimit -Ha = ------ >> hard St&
core file size (blocks) unlimited
data seg size (kbytes) unlimited
file size (blocks) unlimited

max memory size (kbytes) unlimited
203/401 1| 0| X|
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stack size (kbytes) unlimited
cpu time (seconds) unlimited
max user processes 2048

pipe size (512 bytes) 8
open files 1024
virtual memory (kbytes) 4194302

ADESEE MR mEAHAT BHSOHN CEEz HMggle Aol SLict 0|22 S=stE}

X S7MAZE = JAFLL

QRO O] BEE HOjA BESEHS F#HSMO0| 5L
stestes HrjEol MolXR.
O SlESEE #HOMED RPEE ST YR

2O ofLX|R. old HEARNM X'gS dforetL Ct.

olof thohME FlOAM EHELIC

[ojorEel A3
ZEZM2o| HjoEF MOAHE X3 7]
oM S8l ot

resident set sizeQ| Z|CHAZ|(H 22| ECHA )

HESIEP]

T2 MNAO| AR XCHF 7

5 £HE CPUAIZHE)

Tt S X771 AIR 7SS m2 M| A9 A|CHzH4
512-HIO|E Z&to| mo|z= 37|

open file descriptors®| X|CH =XHEUe X RO S)
s

HOA ALBTHSTH FHy R2lol ACi8

2t 4HS Y 4 UH DO HEE YIAEO[HOR M
e

HA S22 A

oi71M 2 B20| Chold T RECHY T2 Y, 05 BEAMS EAOf

2ol 2lEAHZEHME MY & 2048749 Z2ZMAE

s € =+ AFLCh 2H=Z ofd HE 20CHoM 220i= =E2t7t
b8 3A g FESOf oiLtLLh 2ME o8 E LEH Ol
OF & Z2= 79l §i& AYUCh J8H 222 S8 AR

204/401 T O|X|

Eg 4 D SLfo] TRAAT}

A ot BE oS o Ye

2X (2 Nk Cf MHAZ)

80| EX| st

% 1024749
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Bl 20N S0 Y 4 Qe THA4 : NRFILE, 4096

3t TRH AV Y 2 Qe m4 : NR_OPEN, 1024

# vi /usr/src/linux/include/linux/fs.h

# per user max open file

#define INR_OPEN 1024 /* Initial setting for nfile rlimits */

# system max open file

#define NR_FILE 4096 /* this can well be larger on a larger system */

O7|M oF Z2MA7 G5 Ues o

i

SRl

Jusr/src/linux/include/linux/limits.h 0f A{

# fs.hO| Aq{Q| per user max open fileINR_OPEN)1t S YsIAH XA
#define NR_OPEN 1024

T8E oI AL S M HAEE SHorRI/
Ol7|M Fojgt A2 HZ2|7t 2 A|&'el Fe2tE £E0| F[X|
e &= AU

J3M 20| oS SHX| YOt /proc £ 0|8 HEY & JASFLICH

# cat /proc/sys/fs/file-max
4096

# echo 8192 > /proc/sys/fs/file-max
# cat /proc/sys/fs/file-max
8192
205/401 1| 0|X|
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# cat /proc/sys/fs/file-nr
501 184 8192

et

0f7|M 591= I LT E mtUHS, 184 ASAIEE mpAH
8192= WesH=9o| %X
JtEEtE HH AMEE DhEMS S| AF O R7F JUCHH AFHL
H2a= s
(BHF A|AHEIOA "running out of file handles" 2}= H|A|X| 7}

L2CHE S5 A= otgo X7t Atk AYLICh

M
AL S oStMR. ALS A|lLA"0| BEX| AL RXIEX=..

U

ol7|M ET O dHEXR.
(CFA| NR_FILE 0| 40960|2} 8} 8R)

# cat /proc/sys/fs/inode-max
8319

# cat /proc/sys/fs/inode-nr
8340 1006

oY S0 meh HEoM sH2E inde structuresE & gfL|Ch
inode-max= inode SH=2{2| E[CHZFL|CT.

07| A inode-max {2 3-4H{O|gd2 2 Si2tn FHefL(Ch

/usr/src/linux/Documentation/proc.txt Of /proc O CHot
dMet 230 LU= olof thishA HTHEX K.

This value should be 3 to 4 times larger than the value
in file-mayx, since stdin, stdout, and network sockets also need an

inode struct to handle them.

206/401 m|O|X|
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L7t stdin(EE L), stdout(BEEEH), UESY AN DS CHEZ| 23l inode struct 7t ZL5ICt

1 5t Q.
Bl ZAMEZE 20070 O] e HAE[AHLE HMH 7L SAI0] 40078 O]y HAE= Y MOIEM= ZHOigts 3
TE= A0l FOA stH . J#H Sestd F2U FEICHL F2A2 OtLZAKX| K7

a
OO0l =s0E £58 § B2 H227t 2R3t NAYEEE O ROl 225178,

A HEE ot oSS LHSHA 7w &

A
= = O
gl oot 20 SAXR. otLte] €8l niesS FO0|H 268719 MU Be= bt ALk Sh=H K7t

o
4r
Ar
rlo
o
il
o

ot
Ot
o
jely
N
N
Ral
L
o

a3 Fohel Z2MA7F YEEARR?

Jusr/src/linux/include/linux/tasks.h

Ol7|MEH

#define NR_TASKS 2560 /* On x86 Max 4092, or 4090 w/APM configured. */

#define MAX_TASKS_PER_USER 2048

x86 A|ARMOA= E|CH 409277tX| 7tsStEtl ZO{Q FHME X Z2MAp= 2048 L Tt O] ulimit

off A

HXQ?

At OIM OiXZe =z Z2MA0A Eojs2 mes OfEA &g AN

lsof ZTEOMS 0|23}M = L|C

5.4.2 apache 54!

- apache §4Y

D450l ofmK MHE AT sy

207/401 m 0| X|
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(1) 7|2Zt22 5|0f Y= MaxcClient 254 £ 1024 7}X| & QICt.

> 1Moz Y HIYUD OfmX HIEY WHO| LsiCh

7d 7o

/usr/src/linux/include/linux/0F2H 9|

fs.h / tasks.h / limits.h M| ZpLHO Al NR_OPEN(files/1PS),NR_FILE(files/SYS)
NR_TASKS(PSs/SYS)S& LCt=21F 20| =H.

files/process NR_OPEN 1024
NR_SUPER 256 (T} A|AH O E )
NR_INODE 24576
NR_FILE 8192 (SA|0f €=+ U= L)
files/user CHILD_MAX 4096
OPEN_MAX 1024
NR_TASKS 2048 (ZZM A &)
NR_TASKS/8
MIN_TASKS FOR_ROOT 16

Otmpx| Hmtd

src/include/httpd.h | HARD_SERVER _LIMIT £ 256 OfA| 1024 2 x=H.

of) 7|2 MX|ZHoIM MaxClient £ 1240 02 MMHYS 0.
WARNING: MaxClients of 1240 exceeds compile time limit of 256 servers,
lowering MaxClients to 256. To increase, please see the
HARD_SERVER_LIMIT define in src/include/httpd.h.
(2) port £ 80 Helof F7t2 2F.
cp  /www/conf/http.conf /www/conf/httpd8080.conf
cp  /www/bin/httpd /www/binhttpd8080
- adduser www
httpd8080.conf 2| user, group & nobody O A www 2 HZA
- /www/bin/httpd8080 -f /www/conf/httpd8080.conf & F7} 2 AX|
S O|X|LHO| E&EXt7F 2 FIE http://domain H:8080/filename.html & 4.

0|3l WAloz 8081, 8082, 8083.. SO & ]3| port 2 & % UCt.

(3) DNS £ 0|83t Round Robin Ht4l(Load Balancing &1})
MY XHE of7He] MH=E 24t
IP Based Virtual Host : SfLto| = Q10f 02 IP Stk

208/401 m 0| X|
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@) Mol 28 =3
MaxClients : 1024
HostNameLookups off
MaxSpareServers 40
MinSpareServers 20
StartServers 20
MaxRequestsPerChild 30
(M3 MHBI0] ME2 KHA| ZRAATF MME 10| QM E=E Y 4 YCt)

KeepAlive 5

(5) apache ZIIYA| ELQS TES HIISHK| Y=L} (0f: php)
ServerAlias §2 0|83}0] httpd.conf 2| AIO|=E Z|AZ}SHCL

access_log / error_log £ MME|X| A= THCE
6) T Al 13 Arg

A

dAMH 2ZA0 7H8 S88h F&20] Timeout £& LT}
= A

o
mr

0l

rlo

MaxProcess 42 2X&t Z3 £2 20| ot L}

rn

>

b5t static file(html, image &)2 servingsle 0|2tH, E& SfLto| LtYZ servingst=0H 5~10ms &

[7+0] AR E|=0|, O|ZHA =™ 1X0| 100~200request 50| X2|stX| ZTrL|Ct. EER3t system callg

Z 0|1 (0| httpd source0|A| 2EQst HES XA oF gLt ( 22 Qapache modules, EZR 7|5 ),
£ 3%t network data(dns lookup ) Zo= ZHE E0|H 1 CPUNA X =2 requestE XNo|g =
AL L}

CPUZ} 2747} E|H, static fileg servingsle 42, Aol 282 82H0| sofHtrCtn =@ EL|Ch

o2t ZR0|= Max Process+=& /|2 d7St= AO0| 7I55HX| T, dynamic fileg d-d5l= 420 = 1

A EEUCH

28 At F2, ofF2| el M2 E sk H=8E 7SS AFE dynamic htmle| Z2, 50~200ms F=
=
=

o| AlZto] AgEL|Ct OfFA &=|® 7|4 =& 5~20 requestE X2[5tA ELICH
(CPUZi=~7} BEOFX|H, O2tE SO0{EL|tt)

o

ojmf 2tY max process+=5 =G KXol = U= UAF O|42=2 =0FA =W, requesth &2 o

BE =X Rot= httpdo|

7t
O o= MHE F7t5t0 loadE E4HAI7[= =50 SlSLIC,

Pentiumll 500MHz Dual MHZ} lEHEtE, dynamic pages E% 50~1004 0|4 ME|sH7| T=

=

process=E O] Ol &8 ot E|H =AZH0f| load”t 100|422 =2tz Ch

209/401 m 0| X|
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gl 7k 8% A Timeout ZZYLICE OF{O|AM = keep-alive & 2Eoi &2 E% diLte

connection

Al ASBIA CHS requestE X2|E 4 Q7| 20| £EX O|2tn HX|DO AR ZE 21X YSL|Ch

keep-alive & 5183t 1 timeoutg S5X2T B, StLIC| requestE X 2ot £ HOlE 5x2&0H2 1

httpdZt Ct2 XS BIX| 28t CHS requestE 7|CH2|A EL|Ct

HE YHIALMELS MBE ZA|0| 4742 connectiong BHEA| EL|C}. 3 HO|X|E B0 O0X| 55

siA 2& 47H9| connectiong PtEE 2 7|20|Z. O|A Z|B httpd7t 10071  UCtD sz, MH=Z

= SAl0f 25H2| HE X80l X2|stx| Retuch

2|1 keep-alive timeoutO] 5901 A2, ot Ho| HEXE XNelot = MOz 52322 AZiM 7|cte

A httpd7t A UL

(AT M httpde| =5 S0FH A0 2H W0 load?t 28 Mf =tXo2 RSH7F X|LEX|A B
27t

of Z2|A ELIth O request= =

S C
et = @2 &

fjo
rir
on

quality of serviceZ7| &0| HO{X|%.)

A3 3 Wo| WEXE HMa|sh= 4740 httpd7t SEEOH &A@ SHCH= 0|1, 100740) hitpdE = uo
1220 5Ho| &E XS0l X2[5HX| XSt WYL o
(1 & /5sec/4httpd =5/ 1 sec/ 100 httpd )

SHA|ZH detEl BRE ALt 22X HOo|X|el 37| XtM7t 2 87 keepalive § off S B MHA
&0 Moz M| &KX X3l TIMELOUT HEi= WX[= Z27t UAFLICE S20|AUE Hef MM =

E
Aeb Og HofT el AL o7 dEE e SMZE LEF 5 AU L 2Z7] HE0 Timeout &

o
=
>
=
[>
Ot
rr
_>;
|rn
Ajm
0x

0” I:I}—7-|| I-IX-I'é'I XlX‘IOHOF o|-|_||:|-

CHE22| TO|X|7t text SH2Z T[0T HAMAT M|

oin

traffico| S AIO|EO|A = keep-alivegME

rc

FEAl 7] =A ELCh 2|1 connection timeoutT AMTS| TAH MANS| E&. 4~5% O|LyE ZL|CH
SEX|2H AW Zat 20| Cits= O|0|X| 42| AO|EQ| ZR&= HHEA| KeepAlive 2f timeout HFHE 443

ot FMOofF gL Ct.

It dynamic file & servingsl= httpd 20| BFE proxy serverE F0{A{, BtEsjA QHE|= dynamic fileQ]
AL, proxy server0f| cachingz|0| = HEE EHOFH 3}, dynamic fileg serving = AHO|A static
fileg

servingSt=2} httpdE R OIHX| AT E static fileZ servingste EAHE B5F S92 Z2[A|7|A EULCH

6. 2|5~ SHAEE 0|83 I8 ¥ A2AW 14

[

(M2 HYE

S

M
N

210/401 m 0| X|
=2
=

4
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6.1. QIE{ W F2jAF 2

M

6.1.1 23 24 SPAH BE A2H 7Y

-

FHAH= 3A et AL SAHQE 235 24 222AHE LF0 X0 HESRZ FH0| w2t NAT
(Network Address Translation) BtAlTt DR ( Direct Route ) BfAlo 2 LIS0f ZIL|CH OlHul & MY 2|2
B Al2E2 23 24 22H s, O Fdez= A @ My, oIt M, DB MHzZo=z

L= 4= UASLICL @ MHZ2 CHAl LB MH|, X @ MH(html F4)), 35 & MH( Cgi, php, jsp, perl, ¢

—

HERA 782 SHLH AI2H 79 oA HOlH 2ot S2=0 a2t 2 Ta Al dez 22| ¥
[e)

= ASHCL ZdEHY MHA 288 NEote B MY T2 S0 AZsH, HOoIH7t MEEE ot

ME(NAS)2t DB MH = Atd B2z F435t= A0| HHEt &Lt
1) LB AMH
LB MHOME MHA 2FS £t 24 LA2|50| mat HH &Y Mz HEP22 LB ME 7L Hofst

= MY ME<ol 0 w2t LB MHe| 5 2-¥Y & ASHCL
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Introduction to

Making High Availability

Linux System

Using DRBD

(171848 SHLEH F49)

SFHZ 7|7 4% MO|LE XtE
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Edl
=]

1. DRBD £ O|8% HA A

[>

-

H|

ok

=
=

1.1 DRBD %Al HHM C}2 7

1.2 #2 &4 FH| 517]

2. DRBD 1= g}7]

2.1 DRBD MX| 8}7]

2.2 DRBD 47 3}7]

2.3 DRBD status =3 T 2t5}7|
2.4 DRBD Multi Instance 1/45}7]

3. Heartbeat 1= 57|
3.1 Heartbeat AX| 5}7|
3.2 Heartbeat 4% 35}7|

3.3 Multi Heartbeat $1/45}7|

4. Heartbeat 2} DRBD £ 0|&7%l File System HA 3}7|

5. Apache + DRBD + Heartbeat £ 0|2%t 117I2M A H 7=3}7|

6. Mysql + DRBD + Heartbeat & 0|&%t 117184 Mysql DB MH| F%35}7|

7. Oracle + DRBD + Heartbeat 2 117}82/d Oracle DB A J1=36}7]

7.1 DRBD £ 0|23} Oracle HA & A| 13 At
7.2 Oracle File Data Structure 7| A] 18] AlE

7.3 Oracle HA Migration £ 2|$t Oracle File Data Control 8}7]

7.4 Oracle 1} Webprogram HE5}7|
7.5 Oracle HA o] = Q3% Scripts
7.6 DRBD + Heartbeat £ 0|8%t Oracle HA 3=35}7]|

7.7 £ 79| Instance & O|&%t Oracle Both HA 3=35}7|
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=
@)
-~
[v9)
w)
i
k=]
oo
rot
I
>
>
|>
o2
41
A4
HA
=

1.1 DRBD Z[MHH C}2 27|

http://oss.linbit.com/drbd/

SAl ZA A drbd-0.7.5tar.gz & #=Ct

; drbd = high availabilty cluster & F3isl=0 ZQ3t network block device & X &3}
= kernel modules 1} scripts 2 FEE|0{X UL} network & STt block device £ Edf
remote disk Zt2| mirroring 7|2 M&¢tCt B2 & A|AHIQ| kernel version 1t2|
O|&=M0| AL} MX| = Makefile oA & A|AEIQ| kernel version 1} modules version &

check StA| E[=0| Redhat 7|= HEO[A & Qtkl= B27F RESHL).

original kernel source version 2427 =2 HAEEZE WL}

o
AN

1.2 72 &3 =H| 517

HX linux-2.4.27.tarbz2 & /usr/src 20| =11 kernel compile £ 3Bt}

e FAute Al &z FHop g A2

g B8 oIy

CONFIG_MODULES=y
CONFIG_MODVERSIONS=y
CONFIG_KMOD=y

NBD 2= Q4
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CONFIG_BLK_DEV_LOOP=y

CONFIG_BLK_DEV_NBD=y

CONFIG_BLK_DEV_RAM=y

CONFIG_BLK_DEV_RAM_SIZE=4096

CONFIG_BLK_DEV_INITRD=y
CONFIG_BLK_STATS=y

reiserfs T A|AE QlAl

CONFIG_REISERFS_FS=y

M o|ct.

# cd /usr/src/linux

# make dep && make clean && make bzImage && make modules && make modules_install

# cp System.map /boot/System.map-2.4.27

# cp arch/i386/boot/bzlmage /boot/vmlinuz-2.4.27
# cd /boot

# In -sf System.map-2.4.27 System.map

# In -sf vmlinuz-2.4.27 vmlinuz

# cd /lib/modules
# depmod -a 2.4.27

/etc/lilo.conf Off new building kernel & QlAlEt QT E X2 Z reboot

2. DRBD 1= ©}7|

2.1 DRBD M*| &}7]
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A /usr/src 20| drbd source & copy dff =Lt

# cp drbd-0.7.5.tar.gz /usr/src
# tar xzvf drbd-0.7.5.tar.gz

# cd drbd-0.7.5

# cd drbd

# make clean all

# cd ../user

# make

#cd .

# make all

# make install

0|2 M drbd HT0| YREICL OFRE error @10] ZIIUO| BT YAHoR
drbd modules MM E| R =X| =QISHCL.

# |s -al /lib/modules/2.4.27/kernel/drivers/block/drbd.o

/lib/modules/2.4.27 /kernel/drivers/block/drbd.o

12% drbd device £ AHMSHC}

# vi mkdrbddev

#1/bin/sh

foriin $(seq 0 15)

do mknod /dev/drbd$i b 147 $i

done

# sh mkdrbddev

# |s -al /dev/drbd0

brw-r--r-- 1 root root 147, 0 Oct 31 15:47 /dev/drbd0

Ol2N EX|7t 2t= E(QUACE O|H| X[FA 48t DRBD HX|E 0|8510 482 SHEESF

[SJONS
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master node :

hostname : test01

ip address : 192.168.123.165
slave node :

hostname : test02

ip address : 192.168.123.166

2.2. DRBD 47H35}7|

# vi /etc/drb3. drbd.conf M/d5}7|

# vi /etc/drbd.conf

skip {
As you can see, you can also comment chunks of text
with a 'skip[optional nonsense]{ skipped text }' section.
This comes in handy, if you just want to comment out
some 'resource <some name> {..}' section:

just precede it with 'skip'.

The basic format of option assignment is

<option name> <linear whitespace> <value>;

It should be obvious from the examples below,

but if you really care to know the details:

<option name> :=
valid options in the respective scope
<value> := <num>|<string>|<choice>|...
depending on the set of allowed values
for the respective option.
<num> := [0-9]+, sometimes with an optional suffix of KM,G
219/401 1| 0| X|
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<string> 1= (<name>[W" ([ HHAHAN]* WAL ) ¥ W) +

<name> = [/_A-Za-z0-9-]+

resource drbd0 {
protocol C;
incon-degr-cmd "echo ''DRBD! pri on incon-degr' | wall ; sleep 60 ; halt -f';
startup {

degr-wfc-timeout 120;

}
disk {
on-io-error  detach;
}
net {
# sndbuf-size 512k;
# timeout 60; # 6 seconds (unit = 0.1 seconds)
# connect-int  10; # 10 seconds (unit = 1 second)
# ping-int 10; # 10 seconds (unit = 1 second)
# max-buffers 2048;
# max-epoch-size 2043;
# ko-count 4;
# on-disconnect reconnect;
}
syncer {
rate 10M;
group 1;
al-extents 257;
}
on test01 {
device /dev/drbd0;
disk /dev/sda7;

address 192.168.123.165:7788;
meta-disk internal;
220/401 | O| K|
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}

on test02 {
device /dev/drbd0;
disk /dev/sda7;
address  192.168.123.166:7788;

meta-disk internal;

22| drbd.conf L2 test0l, test02 2| /etc Of copy TiL}.

test01, test02 Node Of| A O}2f command & AlgiSiCY.

. testOl

# modprobe drbd; drbdadm up all; dmesg | tail; cat /proc/drbd

. test02

# modprobe drbd; drbdadm up all; dmesg | tail; cat /proc/drbd

drbd: SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
drbd: registered as block device major 147
drbd0: resync bitmap: bits=5535754 words=172994
drbd0: size = 21 GB (22143016 KB)
drbd0: 17 GB marked out-of-sync by on disk bit-map.
drbd0: Found 2 transactions (2 active extents) in activity log.
drbd0: Marked additional 1024 KB as out-of-sync based on AL.
drbd0: drbdsetup [1364]: cstate Unconfigured --> StandAlone
drbd0: drbdsetup [1366]: cstate StandAlone --> Unconnected
drbd0: drbd0_receiver [1367]: cstate Unconnected --> WFConnection
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:WFConnection st:Secondary/Unknown Id:Inconsistent
ns:0 nr:0 dw:0 dr:0 al:0 bm:2 l0:0 pe:0 ua:0 ap:0
221/401 1| 0|X|
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test01, test02 Node Of|A Xl £ drbd H22 AlSHSICE

. testOl

# /etc/rc.d/init.d/drbd start

DRBD's startup script waits for the peer node(s) to appear.

- In case this node was already a degraded cluster before the
reboot the timeout is 120 seconds. [degr-wfc-timeout]

- If the peer was available before the reboot the timeout will
expire after 0 seconds. [wfc-timeout]
(These values are for resource 'drbd0'; 0 sec -> wait forever)

To abort waiting enter 'yes' [ 8]: To abort waiting enter 'yes' [ -- [:

o] HAMZX|= test02 L=9| drbd G| =0 20| QAE[O{A S4l0] &7 M0
test02 =E7t drbd 412 EM{7IX| 7| &t QUCt= WM X|Ct. test02 9| drbd
Hzs 2dst® AHs22 |loTct

. test02

# /etc/rc.d/init.d/drbd start

Ol drbd 7t YdH2= X E3I=X|

ot

HOl SFR}

[root@testOl root]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test01, 2004-10-31 16:13:21
0: cs:SyncSource st:Secondary/Secondary Id:Consistent
ns:824336 nr:0 dw:0 dr:825060 al:0 bm:51 l0:74 pe:36 ua:181 ap:0
[> s ] sync'ed: 4.6% (16891/17696)M
finish: 0:42:23 speed: 6,716 (5,720) K/sec

[root@test02 root]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:SyncTarget st:Secondary/Secondary Id:Inconsistent
ns:0 nr:1016336 dw:1016336 dr:0 al:0 bm:65 lo0:6 pe:256 ua:6 ap:0
222/401 10| X|
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[=> s ] sync'ed: 5.7% (16703/17696)M
finish: 0:35:38 speed: 7,996 (5,840) K/sec

X &= Node & Secondary AtEfE2 AM@L|D QUCh= Z

rr
o

AL
U= QUC

O|X| test0l =EE Primary 2 Jatsl| H=E AL
. testOl

# drbdadm primary all

oHY ofgfer 2 HAMXIZH 23 =S

ioctl(,SET_STATE,) failed: Input/output error

Local replica is inconsistent (--do-what-I-say ?)

# drbdadm -- --do-what-I-say primary all

[root@testOl root]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test01, 2004-10-31 16:13:21
0: cs:SyncSource st:Primary/Secondary |d:Consistent
ns:2204520 nr:0 dw:0 dr:2205544 al:0 bm:136 10:256 pe:0 ua:256 ap:0
[Z=> . ] sync'ed: 12.3% (15543/17696)M
finish: 11:03:10 speed: 36 (5,696) K/sec

. test02

[root@test02 root]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:SyncTarget st:Secondary/Primary Id:Inconsistent
ns:0 nr:2263064 dw:2263064 dr:0 al:0 bm:141 lo:7 pe:256 ua:7 ap:0
[Z=> . ] sync'ed: 12.6% (15486/17696)M
finish: 0:40:39 speed: 6,404 (5,640) K/sec

O|X| Primary Node O drbd £ device Off mount & A|7{ E= & o}XA}
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. testOl

# mkreiserfs /dev/drbd0

# mkdir /datal

# mount /dev/drbd0 /datal

-> /dev/drbdO device Of I A|AHES TAMME S E2|™ device 7} format

&[0 B 2IC)
O|XN| test0l Of /datal OjA] HSl= ZE file system 2| writing 22 drbd dev

£ S test02 2| /dev/sda7 O = LO{LEA| ElCt

2o 1-§o2 DRBD A AlEO|

YO Node HE S +502 &Ols| B UK HA T2IHS 0/tof 0] Ao
7

ro
HU
m
3Q
o
o
=
>
=
H
[n
=2
)
o
o
%)
Q
C
(%]
i

1Ye RS wh AS

- Primary/Secondary Switching

test01 Node £ primary, test02 Node £ secondary £ 7. test0l, test029] 9=2 =5

oz H g WAlo|ch,

. testOl

[root@test01 root]# umount /datal
[root@test01 root]# /etc/rc.d/init.d/drbd stop

Al

- & testOl node 7t HA &3 otst= A

rr
fjo

7pgetet.
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. test02

[root@test02 /]# cat /proc/drbd

version: 0.7.5 (api:76/proto:74)

SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:WFConnection st:Secondary/Unknown Id:Consistent

ns:0 nr:696 dw:696 dr:0 al:0 bm:0 lo:0 pe:0 ua:0 ap:0

test02 MEHE E™ S| Secondary status 0|11 primary AEjS| L E&= QA

o|ct.
test02 £ primary £ M2 SHCE
[root@test02 /]# drbdadm primary all
[root@test02 /]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:WFConnection st:Primary/Unknown Id:Consistent
ns:0 nr:696 dw:696 dr:0 al:0 bm:0 lo:0 pe:0 ua:0 ap:0

[root@test02 /]# mount /dev/drbd0 /datal

[root@test02 /)# df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/sda2 2016044 149888 1763744 8%/
/dev/sdal 202220 17642 174138 10% /boot
none 515760 0 515760 0% /dev/shm
/dev/sda3 7052496 2001624 4692624 30% /usr
/dev/sda6 2016016 242608 1670996 13% /var
/dev/drbd0 22142336 67440 22074896 1% /datal

- test02 node = testOl node & F7|HOZ checking SICH 2| 24 Al

=2 o
HX A Secondary MEHO|AM Primary &lEj= FetE|Of T MH[AE TS

>
£Q
rr
0z
il

OfH| testOl node 7} CRA| &OF LEAM X AE HEjZ Hgh otCtd 7188 2Xt

. testOl

% a=
=2T
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[root@test01 root]# /etc/rc.d/init.d/drbd start

[root@testOl root]# cat /proc/drbd

version: 0.7.5 (api:76/proto:74)

SVN Revision: 1578 build by root@test01, 2004-10-31 16:13:21
0: cs:Connected st:Secondary/Primary |d:Consistent

ns:0 nr:40 dw:40 dr:0 al:0 bm:3 10:0 pe:0 ua:0 ap:0

testOl node 7t &0} LtA| Z|™ drbd status 7} Secondary MEHZE QA =L}

O|Z ClA| Primary 2 g 3iCt.

. test02

[root@test02 /]# umount /datal

[root@test02 /]# drbdadm secondary all

[root@test02 /]# cat /proc/drbd

version: 0.7.5 (api:76/proto:74)

SVN Revision: 1578 build by root@test02, 2004-10-31 15:47:05
0: cs:Connected st:Secondary/Primary |d:Consistent

ns:80 nr:696 dw:780 dr:848 al:0 bm:8 10:0 pe:0 ua:0 ap:0
. testOl

[root@testO1 root]# drbdadm primary all
[root@testOl root]# cat /proc/drbd
version: 0.7.5 (api:76/proto:74)
SVN Revision: 1578 build by root@test01, 2004-10-31 16:13:21
0: cs:Connected st:Primary/Secondary |d:Consistent
ns:0 nr:80 dw:80 dr:0 al:0 bm:3 10:0 pe:0 ua:0 ap:0
[root@test01 root]# mount /dev/drbd0 /datal

2.4 DRBD Multi Instance J/45}7|

/etc/drbd.conf £ Ofz2e} Z0| FAsIC}

% a=
=2T
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resource drbd0 {
protocol C;

incon-degr-cmd "echo ''DRBD! pri on incon-degr' | wall ; sleep 60 ; halt -f*;

startup {
degr-wfc-timeout 120; # 2 minutes.
}
disk {
on-io-error  detach;
}
net {
}
syncer {
rate 10M;
group 0;
al-extents 257;
}
on test01 {
device /dev/drbd0;
disk /dev/sda7;
address 192.168.123.165:7788;
meta-disk internal;
}
on test02 {
device /dev/drbd0;
disk /dev/sda7;
address  192.168.123.166:7788;
meta-disk internal;
}

resource drbd1l {
227/401 | O| K|
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protocol C;
incon-degr-cmd "echo ''DRBD! pri on incon-degr' | wall ; sleep 60 ; halt -f*;
startup {

degr-wfc-timeout 120; # 2 minutes.

disk {

on-io-error  detach;

net {

syncer {
rate 10M;
group 0;
al-extents 257;

}

on test01 {
device /dev/drbdl;
disk /dev/sda8;
address 192.168.123.165:7799;
meta-disk internal;

}

on test02 {
device /dev/drbdl;
disk /dev/sda8;
address  192.168.123.166:7799;
meta-disk internal;

}

}

228/401 | O|X|
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drbd0, drbdl F=7{2| resource ¥HE st=

g ojx2 =k

2t L 20 CH?t primary, secondary 282

| test01 | test02
drbd0 | primary | secondary
drbdl | secondary | primary

. testOl

# drbdadmin primary drbd0

. test02

# drbdadmin primary drbd1

%I 2q

o

ijo

sz =t

[

¥
njy
4
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3. Heartbeat 1= 5}7|
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3.1 Heartbeat AX| 5}7|

http://www.linux-ha.org

test01, test02 node Of heartbeat package & &X| StLCt.
heartbeat-stonith-1.2.2-8.rh.9.i386.rpm
heartbeat-pils-1.2.2-8.rh.9.i386.rpm

heartbeat-1.2.2-8.rh.9.i386.rpm

[root@test01 src]# rpm -Uvh heartbeat-*

3.2 Heartbeat A% 3}7|

heartbeat of 27 Ht&2 3 3/4= Li+0f TL} 0] 3742 28uteel 28

g /0 HAEE HA 7t 0|20 ZCt

hacf->ha 2| 7|2 &td 473 molct
authkeys -> ha = E7t9| 01F HtAlZ X|™MS= mtYO|LC

0x
i

haresources -> heartbeat T+40|A vip 2 AlX| node failed A| A3 AFEE

A gots 238 meo|th

[root@test01 src]# cd /etc/ha.d

[root@testO1 ha.d]# vi ha.cf

debudfile /var/log/ha-debug
logfile /var/log/ha-log
logfacility local0

keepalive 2

% a=
=2T
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deadtime 5

hopfudge 1

udpport 1001

udp ethO

node testO1

node test02

auth 1
1 shal HI!

[root@test01 ha.d]# chmod 600 authkeys

i BHEA O1F IS HO|M 600 O SjF0{of B

haresources A7 mQo| yAle 21 2L}

<< mater node >> << vip >> << init scripts >>

3.3 Multi Heartbeat 7+/d 3}7|

24%0| A multipul Drbd instance F+438}7|0f| CH8| ZHA| O} EQUCE O7| M=
multipul instance 2 A=l DRBD £ Heartbeat (A= dual 2 750 AT

[e]]
PN

rr

YES LOEE=F SRt

Heartbeat & multi 2 F/Mdst= B2 OFF ZHCHSHCE
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[root@testO1 root]# vi /etc/ha.d/haresources

testO1 192.168.123.170 drbddisk:drbd0 Filesystem::/dev/drbd0::/datal:reiserfs mysqld
- ofey 7t -

test02 192.168.123.171 drbddisk:drbdl Filesystem::/dev/drbd1::/data2:reiserfs mysqld

testO1, test02 A|AEIQY 2t2t E=79| data volum (datal, data2) O] EXist1a O =74

9| volum & drbd0, drbdl 2 FM3IC}
a3 = of2fet 20| Zt AlARO| drbd AES FCh

testO1 ->
drbd0(/datal) - primary
drbdl(/data2) - secondary

test02 ->
drbd0(/datal) - secondary
drbdl(/data2) - primary

J2 = mysql datafile path £ Of2f{et 0| 43I0 A|A”RIS ZSA|ZICE

test01 ->

/datal -> mysql datafile of testO1 node

test02 ->

/data2 -> mysql datafile of test02 node

O|X A|A”IZ test0l Off /datal O datafile 2 & mysqgl O], test02 0Of /data2
0ff datafile & = mysql O] ZtZt 2Z5IHA| test0l O A= /data2 Of test02

9| mysql datafile & real time volum mirroring & &|0{X|1, test02 QA=

/datal Of testO1l | mysql datafile O| real time volum mirroring O| &|O{ZICt.
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test01l = E0f| O|A0| AM7|H test02 O|A XFEZCOZ /datal S mount A|7|H
testOl O M 2| mysqgl AMH|AZF L& &[0 RICH

test02 = E0f O|A0| M7|H test0l O|A XK= Z /data2 S mount A|7|H

test02 2| mysql AH|AZE X|EHL 2 50| &0 X|= ZAO|LCt

[m=}
b E47 " e MHE Sjof St datefile -port 59| B4 Fa

oS siM o AIXE F7H2] mysql & S AlF{OF ZAO|C,.

o
0z
I
10
N
_?!_
10
R
Ral
I~
L2
o
12

o 27|=F SHAL

Qo] RMoz A|AHS TAET| 28iAM mysgl 2 7|& instance
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4. Heartbeat 2} DRBD £ 0| 2%t File System HA 3}7|

test01, test02 node Of heartbeat package £

heartbeat-stonith-1.2.2-8.rh.9.i386.rpm

heartbeat-pils-1.2.2-8.rh.9.i386.rpm

heartbeat-1.2.2-8.rh.9.i386.rpm

[root@test01 src]# rpm -Uvh heartbeat-*

[root@test01 src]# cd /etc/ha.d

[root@testO1 ha.d]# vi ha.cf

debudfile /var/log/ha-debug
logfile /var/log/ha-log
logfacility local0

keepalive 2

*aaua
=2Ta—

Mx| st

—
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deadtime 5

hopfudge 1

udpport 1001

udp ethO

node testO1

node test02

auth 1
1 shal HI!

[root@test01 ha.d]# chmod 600 authkeys

[root@testO1 ha.d]# vi haresources

? 28ES test02 O = S SiELE & copy o= ECf

haresources B8 7tEts| dYSIH Ch3ap ZCt

test0Ol -> ha active node

192.168.123.170 -> service ip address

Filesystem::/dev/drbd0::/datal:reiserfs ->

/etc/ha.d/resource.d/Filesystem O|2t scripts 7} EX|tC}.

0| A3 EEQ| I&2 /dev/drbd0 device € mount point O mount A|7 F&= IS

I

rok

s
-

AtE B2 /Filesystem <device> <directory> <fstype> {start|stop|status}

236/401 | O|X|

iy

=AREN M Zl2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

o|ct.

drbd O A= "./Filesystem /dev/drbd0 /datal reiserfs start"
St drbd device O mount 7t &|= ZO|Ct
"./Filesystem /dev/drbd0 /datal reiserfs stop” S} drbd device 0 mount & AZ

7} umount 7} E|O{ ®ILC}.

drbddisk ->

drbddisk scripts = AX| drbd 2| ¥&& drbd node 7t°| d&8 H™Mst= ZO|CL
drbd Node & ZtZt primary @} secondary 2 ZtZto| &gto| QICH Y EN L EOfA
"drbddisk start" £ S}'™ O| node 7t primary 2 ZEX|SIA =Lt stop A|= secondary

2 =xsiA =ic

—_

Ol drbd of HE T +=& L0 CHshM = AN XtMS] 2 FSHAL,

CHAE 2O .

i

A. umount testO1 drbd filesystem
B. apply testO1 "drbdadm secondary all"
C. mount test02 drbd filesystem mounting

D. applay test02 "drbdadmin primary all”

?leh et

heartbeat 2| working logic 1t ¢ IFHE Xt=3} SiEF QY& scripts 2 drbd &

ha g4 QACH

~
(<]

ot

ol 252 oA ha O 2Lt scripts £ /etc/rc.d/initd 20| copy THC|.

J

[root@testO1 rc3.d]# cd /etc/ha.d/resource.d/
[root@testOl resource.d]# cp Filesystem drbddisk /etc/rc.d/init.d/

node reboot A|Of| = O|AQI0| ZF & == QA heartbeat 2t drbd £ booting A| At52Z

HAoHA gttt

[root@test01 rc3.d]# cd /etc/rc.d/rc3.d/
[root@test01 rc3.d]# In -s /etc/rc.d/init.d/drbd S70drbd
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O|2M DRBD + heartbeat & 0|23t S AH W A|AH 2bH0| Z=H|7} g AL}

5. Apache + DRBD + Heartbeat & 0|23%t n7}2M YWMH J=5}7|

test01, test02 Node Of apache + mysqgl + php + tomcat &
MX| B AtRE SRUA 7SR 2% MO|L RIS A st
httpd.conf 0| A{ ServerName , NameVirtualHost & Heartbeat 2|

haresources Of ™O|&l service ip address 2 X|JTHC}

DocumentRoot & drbd device 0 mount =l /datal Of2jof A HSI== Lt

test01, test02 node 2| apache init script & /etc/rc.d/init.d 20| S A(SHCE

[root@test01 root]# cp /usr/local/apache/bin/apachectl /etc/rc.d/init.d/
[root@test02 root]# cp /usr/local/apache/bin/apachectl /etc/rc.d/init.d/

heartbeat 2| haresources A7 0] apache init script & Z=7}%tCt.
[root@test01 root]# cd /etc/ha.d
[root@testO1 ha.d]# vi haresources
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testO1 192.168.123.170 drbddisk Filesystem::/dev/drbd0::/datal:reiserfs W
mysqld apachectl

haresources £ test02 node O &= copy ¢HC}

test0l, test02 node 2| heartbeat & CHA| A|&tSHCH

6. Mysql + DRBD + Heartbeat & 0| 8%t 117}/ Mysql DB Al F=5}7|
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mysql = DRBD O M&3t= &&ol| CHol 7HES| 2 EStot.

Atk mysgl S SEUA J|SE 25 MO|LE YAIOZ MK WS A0l mysql db file

0| /usr/local/mysql/data 20f| AX| &|A ElCt O] db file path& DRBD 7| HEEL|&

/datal Sl0f path 2 #Zs ZF0{0F SHCt.
AN AW =QI mysql daemon & stop A|ZICH.
[root@testO1 datal]# vi /etc/rc.d/init.d/mysgld stop

71E0| Md=l 7|2 DB file 2 25 DRBD 7t H&%l volum 22 Copy ¢HC

[root@test01 datal]# cp -a /usr/local/mysql/data /datal/mysqldb
[root@testO1 datal]# chown mysql. mysqldb

d2= mysql init scriptO| A| --datadir 2| 222 HAS| =Ct

[root@testO1 datal]# vi /etc/rc.d/init.d/mysqgld

/// --datadir 2 sy E2XES He=Ct //

$bindir/mysqgld_safe --datadir=/datal/mysqgldb --pid-file=$pid_file W

--language=korean --safe-show-database >/dev/null 2>&1 &

[root@testO1 datal]# vi /etc/rc.d/init.d/mysqgld start

O|ZM DRBD £ O|&%t mysql database HA 7} & =ICt
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7. Oracle + DRBD + Heartbeat 2 1171874 Oracle DB A{H| F3=35}7|

7.1 DRBD £ 0|8% HA 7422 Oracle d%X| A| fo|a H

oracle € DRBD Z HA MAZ 317 QoAM= = 7}X| X7| Oracle A|AEI MA A
12 o & AP0 ULt 222 DB 2 5 WA Mysql 7 €2 file 9IF &4
of ZtE YAlo| otLct.

= A2HE 9| file data Off 2tEHE 2F1} oracle L ATIOf 2&HE HFSO|

A4 dba db tables OA 2| StI=2 70| E|0{A Q7| Ij20| DB o =2 #+4
Q40 YEE HA #Yg AlZ LSO S Hgo| HojH lojof Bk

ot AF| DB file O L2t AAHO| TX, 2220 Ue RHE50 HuIt oLt

2te 2K SHX| YoM MMMOZ oracle daemon & start A|Z = QIC}

O|ZH7|0f| 2@2tE2 AX| Al control file, db file, log file, paramate file &2

22 9 MEES DE DRBD 7} ZHES}= volum Of 9|x| A|7{0f StC}.

222 DB 9| File structure Off CHs O|sf2t 0 YO M X7 MX| A0 HAO| Z
2%t file °| AZE DRBD Volum S Z target 2 Holl MMd3 = QCt
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SHA|2F Z7|Z0| ojo] ZSO{Tl DB QI HR= 322 data pathg 257 75H0F

2 A0|LC}.

a8 222 2738 Al 280 ThEof ofjs ot 2=5 SiAt

* control db file ( default path : {ORACLE_BASE}/oradata )

* data db file ( non system db, system db ) ( default path : {ORACLE_BASE}/oradata )
* redo log db file ( default path : {ORACLE_BASE}/oradata )

* spfile<SID>.ora ( default path : {ORACLE_HOME}/dbs )

* orapw<SID> ( default path : {ORACLE_HOME}/dba )

9| DB YSe £7| DB MA Z2I1Ql dbca S S3f DB 44 A YK Hof F4&
Q! DB Create scripts =858 S6lA HE & & UL}
spfile<SID>.ora It A x=7|3 o= db file o 7|2 ME Gl BHAE HE

7|E} parameter MEE 2|5t mO|Ct oracle 8i O A= pfile 0|2} H=4|

oracle 9i 2K pfile 1t spfile F=7tX| &AO 2 2|7} s SILC}

ot
rr

orapw<SID> AL 92420 sysdba HOE HES T 4+

rr

A t

O|C}. Bt O] X Z oracle db mount A| error 7 &M = 'Y primary A|AHIO|

mjo
rH

2| =

fas)

orapw<SID> WAS £7{ JAOE ArESHH Z=ICt

QoM Aast L2 Z T active / standby &@A19| oracle HA 71440| 7hs3lCt

SX|2F oracle multi instance 822 FL{O| L= =7} 2t instance 9| both HA &

T HE= oracle 9| file architecture #3t OfL|2} process, log architecture

Z .. Oracle Instance Structure 0f CHslji O|sE dsljOf StCt.

Ol 2M< Orade 2 MYsl= EA7} OfL|L| oracle Off TS AtESES 7HQIZQl
w2jo] WAy AHolct

7.2 Oracle File Data Structure | A] 112 5jjof & Algt

Control File, Redo Log File, Data File
22 A Defelof T AFEE
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Control Files

- Control File2 37|7t o802 FQSIE2 O ClA30 XN& Z|H Z£C}

oy ™

- Control File2 C|A3 OiCt O|E0| Z2 ZOQ|

E A

Ch (F = EMAl 57 80D

Redo Log Files
- A& BelolH o OF0s HO= 27§ 0]&2| Redo Log File(Member)O| [0{Of SHC}.
t2 &0 %% Redo Log File 52 CHE C|230] MEE= 20| FCt

mN

Datafile 1t Redo Log File2 Z& LC|AA0 X[SHX| A== THC}

[ [

(5T Al 22322 M2 F0 - 20| 2F02A =7 =7s)

Data Files
- System, Undo, Temporary 8! 22t= CIZE MI HO|E £200|& P2 22 C|230
EMSt= 20| ELt

- System, Undo, Temporary & H|O|& AL0|A Y2 QEIE0| AFESIERZ
AFEAR it OHE C|A30] XSt 20| FLf

- 22 Bo|2 AHO|A0| EXfots DataFilex CHE ClAZ0| 9IX|opH BLEs 20| St
Datafile 1} Redo Log File2 Zt2 C|AI 0| X|SIX| L= TC}

(5TAl 22322 M2 O - 20 2F, 02A =+ =71s)

0f) diskl ~ disk577tX|9| C|A3 7} =X S
Z2+2to| C|A 30 Control File, Reod Log File, Data File2 HHiX|3S}2t.
Ct, AFE X} Tablespace= happy ot 7 EX|BHCE.

control.ctl

happy01.dbf

control.ctl

happy02.dbf

control.ctl
systemO1.dbf, undotbs01.dbf, temp01.dbf, cwliteO1.dbf, drsysOl.dbf,

example01.dbf, indx01.dbf, odm01.dbf, tools01.dbf, usersOl.dbf, xdb01l.dbf
243/401 | O| K|
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control.ctl

redo01.log, redo02.log, redo03.log

control.ctl

redo01.log, redo02.log, redo03.log

eztE d52 AdiMe 9 MEE 23 28 siM HASH= Aol 2 ZAO|CL
StX| 2 HA M A|0f= Data File Managing Point 7} G0} ZICh= EHEO| 98 A

oltt. o= d&1t

el

2|0 etEl M| AR 2EOoF E ZH2t Wit

7.3 Oracle HA Migration 2 /¢t Oracle File Data Control 5}7|

Oracle Install TtA|0 A O|2] HAS 12{3t DB Structure 2 78S }CtH L
AZK[CE. 0|0 MH|AE &t Q= Oracle & HA 22 HAT AL HHEA|

Qotof sH= 7|2 Oracle DBA 7|£0|7|0f ZHEts| M@ stZICE

JI28o 2 222 DB & 4-dUCHH {ORACLE_BASE}/oradata 20 Ofzfet &2

DB file O] S ZAO|C}.

—————————————————————————————————————— control file
controlO1.ctl

control02.ctl

control03.ctl
—————————————————————————————————————— data file

————————————————————— non-system data file
cwmlite01.dbf
drsys01.dbf

% a=
=2T
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example01.dbf

indx01.dbf

odmO1.dbf

tools01.dbf

users01.dbf

xdb01.dbf

oem_repository.dbf
————————————————————— system data file
systemO1.dbf

undotbs01.dbf

————————————————————— temporary data file

——————————————————————————————————————— log file
redo01.log
redo02.log
redo03.log

0j7|0l= 3 A control file, data file, log file Z 25& & ULt
07| A data file o] AL0|= CtA| system data file, non-system data file,

temporary data file £ Lt= = QUCL

N
N
10
E_l
o
NE

2 HolH B2& ggots Y'o| =X Ci2Ct

71252l Control file ?|X|& 7|t Ot e ot OfAM =Ql &4 QUL

=

$ORACLE_HOME/dbs/init<SID>.ora I}l Qtof| ofzin} Zo| =X
control_files=("/oracle/oradata/disk3/control.ctl",
"/oracle/oradata/disk4/control.ctl”,

"/oracle/oradata/disk5/control.ctl")

Oracle 9i OA= 7|2XM O Z init<SID>.ora ot0| §l= ZIO|C}.

X7| MX| Aol= 2 MEJF D= server parameter LU QI spfile<SID>.ora 0f & ZHO|

g7 2o E=2 £7[3} DietHE otYS 4gsioF Shot
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By 72

rlo

Ch=1at ZCf

$ sglplus /nolog
SQL> conn / as sysdba
SQL> create pfile from spfile;

SQL> shutdown normal

12 {ORACLE_HOME}/dbs 20f init<SID>.ora T}20| MA0| E/O{M QS Zio|Ch.

O|X| Zt control file o] &HX| QX|7F &0 EH 74 BEEE Xk}

Z:

MK init<SID>.ora IS YO A control_file | control file AZ2E HZ YK =2
HE

AN
o
_0'_|-
o

a3 = 7|F9| control0X.ctl file 2 OS M0|M Z2|HoZ2 FZ ZEZE copy L}

13 & DB £ WAL pfile 2 start A|ZICH

$ sqlplus /nolog

SQL> conn / as sysdba
SQL> startup pfile="{ORACLE_HOME}/dbs/init<SID>.ora'

SQL> col NAME format a35

SQL> select * from v$controlfile;

MMXMoZ HZA0| 22E|H J|= control file 2 AK|SIC}

- H3IE HEE spfile 0 A2 X8 A|ZICH

7|E spfile & HA|l CHEX

fjo

wiols) =1 X2t

Ho

SQL> create spfile from pfile;

O|2M control file HZAO0| 2= EIC}

246/401 T 0| X|

g{‘g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)
DB DATA file 2 system file, non-system file, temp file 2 L0 ZIC}.
-- system file HZA "

- Database?} Mount THAO|0{OF BtC}.
- O| Bt X}SH=0f| 0| S8t 1K} 8= Data FileO| ZX{sjOf StCt.
-4 H2 Control File2 AAMA|Z|E 9&2 SHCL

C|

- GAD= Global Area Database HO|LC}.
a. QEIEE shutdown A|ZICH
b. startup mountaEfZ BHECLCY

¢. !'mv $ORACLE_BASE/oradata/<GAD> /system01.dbf
$NEW_VOL/oradata/<GAD> /system01.dbf

d. ALTER DATABASE RENAME
FILE '$ORACLE_BASE/oradata/<SID%H > /system01.dbf'
TO '$NEW_VOL/oradata/<SID® > /system01.dbf'

e. alter database open;
-- non system file 4 &t

- Tablespace= offline O|0{OFgtL}.
- O| Bt X}SH=20f| O|S8t 1K} 8= Data FileO| ZX{sjOf StCt.
-4 HE2 Control Fileg A7 I& S SiC}

C|

- GAD+= Global Area Database HO|LC}.
a. startup AE{O|A 3 SICE.
b. alter tablespace <tablespace® > offline; (mount AEj1dt ZFCH)

c. SQL> 'mv $ORACLE_BASE/oradata/<GAD>/userdata0l.dbf
$NEW_VOL/oradata/<GAD>/userdata0l.dbf

d. ALTER TABLESPACE userdata RENAME
DATAFILE '$ORACLE_BASE/oradata/<GAD> /userdata01.dbf'
247/401 T 0| X|
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TO '$NEW_VOL/oradata/<GAD>/userdata0l.dbf’;

e. alter tablespace <tablespace™ > online;

Q2tE HX| A9 temp HIO|& AL O|A = Default Temporary Tablespace=
AMH|E|X| §b=Ct Ol gk QICh O%7|0| 22 Temporary £ &5t= X
=

t=1, M2 Temporary tablespace £ default temporary £ X|™Hol = 7|&EXZ

AHe #el® ElC
templetE O|F(=2/HQl 0|2z

'$ORACLE_BASE/oradata/<SIDH >/templ.dbf 2= (E2|H) X0 MM & ZEL

-> J7|2Xo=2 2tE M/d Al temp 2t= O|ELZE 7|2 temporary 7t MY

.
CREATE TEMPORARY TABLESPACE templ

TEMPFILE '$NEW_VOL/oradata/<SID® >/templ.dbf' SIZE 20M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 4M;

mjo
1z
oz
%
o

templ 2= Temporary TablespaceE dd = CtS

ALTER DATABASE
DEFAULT TEMPORARY TABLESPACE templ;
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DROP TABLESPACE temp
INCLUDING CONTENTS AND DATAFILES;

a. DatabaseE shutdown $tLC}.
b. €2 {IX|0| Redo Log Fileg 2 A}stLt.

—

lcp ${ORACLE_BASE}/oradata/redo01.log
${NEW_VOL}/oradata/redo01.log

c. DatabaseE MOUNT EEZ AHIHA|ZICH

d. Ct32l FEo

i

Mgt

ALTER DATABASE RENAME FILE
'${ORACLE_BASE}/oradata/redo01.log'
TO '${NEW_VOL}/oradata/redo01.log’;

e. DatabaseE Open EEZ HZASHL

ALTER DATABASE open;

7.4 Oracle 1} Web Program ¢.55}7|

2ct2E AMHO @3ots GE2= 37 Jsp B2t PHP 2t50[ UL}
Z X

[otH ZHEHs| =oh o7 A= PHP AES0f T3l
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a4 7|12 APM 5 Al PHP configure option & OfX|2t0) Otz F+2& F7tetCt

--with-oci8=${ORACLE_HOME}

7.5 Oracle HA £ 9|ol| 23t A3EIE

Q22 HA E 23AM= Oracle Daemon & X}

o

OFZ MY A7 FE start script

o
=
9t shutdown script 12|11 O|E MO &4 Q& init script 7 ZR3S|C}.

0| 37}X| script £ 0|83}0] heartbeat o] ME sl EICH 23 QoA Mt
DRBD H7d HA| Z3t0| E|0of otCt YTt Of7| M= Heartbeat O A AtEE

3719 23T EQ} 17H9| oracle profile O CH3SH LOrE X}t

X heartbeat of 50| root ¢0Al O|F 0| TICh= S OHOF BHC}.
E

=
2|10 CHEE9| Oracle Profile 2 oracle A0 XMESI=E MEIS SICt
RketEE 73S ot/ fsiM= BIEA| oracle profile 270| E S}t

oracle dba A ™O0| O}l root 7} oracle & start A|7|7| Q3= root HA|
oracle profile MEE 7}X|1 QO{OF StCt. ' root 9| .bash_profile 0
HEE Y=oz T X2, 715 A|7|= console Of A3t oracle profile 0| &&

C|A Sh= g O Z oracle init scripts & THEQACE - O|AH FM O|LC}.

[root@testO1 root]# cat /etc/sysconfig/oracle

# Oracle Environment

ORACLE_BASE=/oracle/app

ORACLE_HOME=$ORACLE_BASE/product/9.2.0

ORACLE_TERM=xterm

TNS_ADMIN=$ORACLE_HOME/network/admin

NLS_LANG=AMERICAN_AMERICA.KO16KSC5601
ORA_NLS33=$ORACLE_HOME/ocommon/nls/admin/data

PATH=$PATH:$ORACLE_HOME/bin

export PATH ORACLE_BASE ORACLE_HOME ORACLE_TERM TNS_ADMIN NLS_LANG ORA_NLS33

// Oracle startup , shutdown Script //
250/401 1| 0| X|
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[root@test01 root]# cat /etc/rc.d/init.d/ora_start.sql
connect sys/sys@TESTOL as sysdba

startup

quit

connect <user_id>/<password>@DBJ as sysdba
Ol3 HAO2 ALSSIE ECh H% 0|=HA of2f DBA YHES 0|20

SN 2A SO F=H ECL

connect sys/sys@TESTOL as sysdba
shutdown
quit

// Oracle Init Scripts //

[root@testO1 root]# cat /etc/rc.d/init.d/oractl

#1/bin/sh
. /etc/init.d/functions

if [ -f "/etc/sysconfig/oracle" ]; then
source /etc/sysconfig/oracle

fi
RETVAL=0

start () {
echo -n $"Starting Daemon of Oracle : "
if [ -f "/etc/sysconfig/oracle" ]; then
. /etc/sysconfig/oracle
echo $"(Starting ...)"

sglplus /nolog @/etc/rc.d/init.d/ora_start.sql
251/401 1| 0| X|
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else
echo $"(No oracle config file)"
exit 0

fi

RETVAL=$?

echo

[ $RETVAL -eq 0 ] && touch /var/lock/subsys/oracle

stop () {

echo -n $"Shutdown Daemon of Oracle: "

sqlplus /nolog @/etc/rc.d/init.d/ora_shutdown.sgl

RETVAL=$?
echo

[ $RETVAL -eq 0 ] && rm -f /var/lock/subsys/oracle

case "$1" in

start)

stop)

start

stop

restart)

stop
start

RETVAL=$?

"

252/401 | O|X|
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echo $"Usage: $0 {start|stop|restart}"
exit 1

esac

exit $RETVAL

sHAMOF MAHSIH Ofgf 222 Oracle LYE scripts IS include &%= QUL

sglplus /nolog @/etc/rc.d/init.d/ora_start.sql

7.6 DRBD + Heartbeart £ 0|235}0{ Oracle HA 3}7|

a. DRBD A X|3lC}.

b. HeartbeatE & X|otCt.

c. Node0O1, Node02 Oracle MX]

( File Data Path, File Data Name, SID, DB_name, Oracle 2td 4™ 52 25 SLsIA )

d. oracle File Data £ 25 DRBD Volum 9| C|HEZ|Z 0| 5Tt}

e. oracle Control File 29| Data Path HEE 25 DRBD 2540 422 HH4

(22X Al HA 2AE 18 510 32 X8 #d)

f. DRBD &7

0|

AMHO0| 22 %l 0]% drbd deviceZ file system € A2 DHE0{0F Lk OEH7| R0 QIS
DATA E 25 CIEX0| WY ot = mkreiserfs /dev/drbd0 S22 £ filesystem dd = CHA| 1

Q|X|2 DataFile 8 84 &£

M
B

g. Heartbeat A7

[root@test01 root]# vi /etc/ha.d/ha/haresources

253/401 | O|X|
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o

${ORACLE_HOME}/dbs/orapw<SID> mtg & £ DT ZAEH 8|F0{0F it
Primary Node ©| ${ORACLE_HOME}/dbs/orapw<SID> It Secondary Off SAts FCt.

7.7 £712| Instance & 0| &%t Oracle Both HA F%35}7|

LR

test01, test02 = E0f 2Zt2Zt TESTO1, TESTO2 2}= Oracle DB £ ®HE 9| Instance 2 &Y
A} SHCE test0l = EO| 2 24 Al test02 L EO| A testOl S| TESTO1 DB £ HA &l test02

jo

/i

SEOM 2 &d Al testOl O A TESTO2 =EE HA 30 MH|A9| It8HE =7 ook
“ DRBD 2A CiAtQI :
testOl1, test02 = E0f 2tZt /datal, /data2 2= E2|8 2 && QH=CH
/datal 252 testOl O M primary, test02 O A= secondary 2 &7
/data2 252 testOl O M secondary, test02 O M= primary 2 &7
test0l M= /datal O oracle file data 7} {|X| St=&
test02 0| M= /data2 Of oracle file data 7t |X| sl=& MA SiCt
-- drbd config
[root@test01 root]# vi /etc/drbd.conf
skip {
As you can see, you can also comment chunks of text
with a 'skip[optional nonsense]{ skipped text }' section.
This comes in handy, if you just want to comment out
some 'resource <some name> {..}' section:
just precede it with 'skip'.
254/401 1| 0| X|
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The basic format of option assignment is

<option name> <linear whitespace> <value>;

It should be obvious from the examples below,

but if you really care to know the details:

<option name> :=
valid options in the respective scope
<value> := <num>|<string>|<choice>|...
depending on the set of allowed values
for the respective option.
<num> := [0-9]+, sometimes with an optional suffix of KM,G
<string> 1= (<name> [W" ([ HHAHANT* [WAAL) ¥ W) +

<name> = [/_A-Za-z0-9-]+

resource drbd0 {
protocol C;
incon-degr-cmd "echo ''DRBD! pri on incon-degr' | wall ; sleep 60 ; halt -f*;
startup {

degr-wfc-timeout 120;

disk {

on-io-error  detach;

net {

# sndbuf-size 512k;

# timeout 60; # 6 seconds (unit = 0.1 seconds)
# connect-int  10; # 10 seconds (unit = 1 second)
# ping-int 10; # 10 seconds (unit = 1 second)

# max-buffers 2048;
# max-epoch-size 2043;
# ko-count 4;

# on-disconnect reconnect;

255/401 mH O] X|
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syncer {
rate 10M;
group 1;
al-extents 257;

}

on test01 {
device /dev/drbd0;
disk /dev/sda8;

address 192.168.123.165:7788;

meta-disk internal;

on test02 {
device /dev/drbd0;
disk /dev/sda8;

address  192.168.123.166:7788;

meta-disk internal;

resource drbdl {

protocol C;

incon-degr-cmd "echo ''DRBD! pri on incon-degr' | wall ; sleep 60 ; halt -f*;

startup {
degr-wfc-timeout 120;

disk {

on-io-error  detach;

net {

syncer {

¥
njy
4
JC
[

# 2 minutes.
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rate 10M;
group 0;

al-extents 257;

}

on test01 {
device /dev/drbdl;
disk /dev/sda9;

address 192.168.123.165:7799;

meta-disk internal;

on test02 {
device /dev/drbdl;
disk /dev/sda9;
address  192.168.123.166:7799;

meta-disk internal;

“HA 24 KAl

testOl L= E7} Fail A| test02 =E0| M= /datal volum 2| Drbd status & Secondary Of A{
primary 2 M25t10 /datal & mount A|ZICt. 2 = TESTO1 Oracle Instance Start script
g sy

test02 L= E7} fail Al test0l =E=0| M /data2 volum 2| Drbd status & secondary OfA{

primary 2 M2t5t10 /data2 € mount $HCE 2|10 TESTO2 Oracle Instance start script £

Mgt

[root@testO1 root]# vi /etc/ha.d/haresources

testO1 192.168.123.170 drbddisk::drbd0 Filesystem::/dev/drbd0::/datal:reiserfs oractl
257/401 1| 0| X|
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test02 192.168.123.171 drbddisk:drbdl Filesystem::/dev/drbdl:/data2:reiserfs oractll

#1/bin/bash
#

# This script is inteded to be used as resource script by heartbeat

#

# Jan 2003 by Philipp Reisner.

#
H###

DEFAULTFILE="/etc/default/drbd"
DRBDADM="/sbin/drbdadm"

if [ -f $DEFAULTFILE J; then

. $DEFAULTFILE

fi

if ["$#" -eq 2 ]; then

RES="$1"

CMD="$2"
else

RES="all"

CMD="¢1"
fi

case "$CMD" in

start)

$DRBDADM primary $RES

"

stop)

$DRBDADM secondary $RES

"

status)

if [ "$RES" = "all" ]; then

% a=
=2T

echo "A resource name is required for status inquiries."

exit 10

A
]

258/401 | O| X|
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esac

fi
ST=$( $DRBDADM state $RES 2> /dev/null )
ST=${ST%/*}
if [ "$ST" = "Primary" ]; then
echo "running"
else
echo "stopped"
fi

echo "Usage: drbddisk [resource] {start|stop|status}"

exit 1

"

[root@testO1 root]# vi /etc/rc.d/init.d/Filesystem

unset LC_ALL; export LC_ALL
unset LANGUAGE; export LANGUAGE

prefix=/usr

exec_prefix=/usr
#. /etc/ha.d/shellfuncs
. /etc/ha.d/shellfuncs

# Utilities used by this script
MODPROBE=/sbin/modprobe
FSCK=/sbin/fsck
FUSER=/sbin/fuser
MOUNT=/bin/mount

*aaua
=2Ta—
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UMOUNT=/bin/umount
BLOCKDEV=/sbin/blockdev

check_util () {
if [1-x"$1"]; then
ha_log "ERROR: setup problem: Couldn't find utility $1"

exit 1
fi
}
usage() {
cat <<-EOT;
usage: $0 <device> <directory> <fstype> [<options>] {start|stop|status}
<device> : name of block device for the filesystem. e.g. /dev/sdal, /dev/md0
OR -LFileSystemLabel OR -Uuuid or an NFS specification
<directory> : the mount point for the filesystem
<fstype> : name of the filesystem type. e.g. ext2
<options>  : options to be given as -0 options to mount.
$1d: Filesystem.in,v 1.10 2003/07/03 02:14:14 alan Exp $
EOT
}
#
# Make sure the kernel does the right thing with the FS buffers
# This function should be called after unmounting and before mounting
# It may not be necessary in 2.4 and later kernels, but it shouldn't hurt
# anything either...
#
# It's really a bug that you have to do this at all...
#

flushbufs() {
if
[ "$BLOCKDEV" != "" -a -x "$BLOCKDEV" ]
then
case $1 in
M) p
260/401 1| 0| X|
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*) $BLOCKDEV --flushbufs $1;;

esac
fi

}

# Check the arguments passed to this script

DEVICE=$1

MOUNTPOINT=$2

FSTYPE=$3

case $DEVICE in
-*) # Oh... An option to mount instead...

"

Typically -U or -L

[AT%7%) # An NFS filesystem specification...

"

) if [!-b "$DEVICE" ] ; then

ha_log "ERROR: Couldn't find device $DEVICE. Expected /dev/??? to exist"

usage
exit 1
fi;;

esac

if [!-d "$MOUNTPOINT" ] ; then

ha_log "ERROR: Couldn't find directory

usage
exit 1

fi

# Check to make sure the utilites are found
check_util $MODPROBE

check_util $FSCK

check_util $FUSER

check_util $MOUNT

check_util §UMOUNT

case $# in
4)  operation=$4; options="";
5)  operation=$5; options="-0 $4";;

*) usage; exit 1;

*aaua
=2Ta—

$MOUNTPOINT to use as a mount point"
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esac

# Look for the 'start’, 'stop' or status argument

case "$operation" in

#

# START: Start up the filesystem

#

start)

g%g Z22da M 12 (alang@clunix.com)

# See if the device is already mounted.

$MOUNT | cut -d' ' -f3 | grep -e "A$MOUNTPOINT$" >/dev/null

if [$? -ne 1] ; then
ha_log "ERROR: Filesystem $MOUNTPOINT is already mounted!"
exit 1;

fi

# Insert SCSI module
$MODPROBE scsi_hostadapter >/dev/null 2>&1

# Insert Filesystem module

$MODPROBE $FSTYPE >/dev/null 2>&1

grep -e "$FSTYPE™$' /proc/filesystems >/dev/null

if[$?21=0 1];then
ha_log "ERROR: Couldn't find filesystem $FSTYPE in /proc/filesystems"
usage
exit 1

fi

# Check the filesystem & auto repair.
# NOTE: Some filesystem types don't need this step... Please modify
# accordingly

case $FSTYPE in
ext3|reiserfs|xfs|jfs|vfat|fat|nfs) false;;
*) true;;
esac
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then
ha_log "info: Starting filesystem check on $DEVICE"
$FSCK -t $FSTYPE -a $DEVICE

# NOTE: if any errors at all are detected, it returns non-zero

# if the error is >4 then there is a big problem

if
[$?-ge 4]

then
ha_log "ERROR: Couldn't sucessfully fsck filesystem for $DEVICE"
exit 1

fi

fi

flushbufs $DEVICE
# Mount the filesystem.
if
$MOUNT -t $FSTYPE $options $DEVICE $MOUNTPOINT
then
: Mount worked!
else
ha_log "ERROR: Couldn't mount filesystem $DEVICE on $MOUNTPOINT"
exit 1
fi

# end of start)

"

#
# STOP: Unmount the filesystem
#

stop)

# See if the device is currently mounted
if
$MOUNT | grep -e " on $MOUNTPOINT " >/dev/null
then
# Kill all processes open on filesystem
$FUSER -mk $MOUNTPOINT
263/401 1| 0| X|
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# Get the current real device name...
# (specified devname could be -L or -U..)
DEV="$MOUNT | grep "on $MOUNTPOINT " | cut -d" ' -f1°
# Unmount the filesystem
$UMOUNT $MOUNTPOINT
if [$? -ne 0] ; then
ha_log "ERROR: Couldn't unmount $MOUNTPOINT"
exit 1
fi
flushbufs $DEV
else
ha_log "WARNING: Filesystem $MOUNTPOINT not mounted?"
fi

# end of stop)

"

#
# STATUS: is the filesystem mounted or not?
#

status)

$MOUNT | grep -e "on $MOUNTPOINT " >/dev/null
if[$?2=01]; then
echo "$MOUNTPOINT is mounted (running)"
else
echo "$MOUNTPOINT is unmounted (stopped)"
fi
# end of status)

"

echo "This script should be run with a fourth argument of 'start’, 'stop’, or 'status™
usage

exit 1

264/401 | O| K|
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esac

# If you got to this point, chances are everything is O.K.

exit 0;

= M= SRHZA 7|28 2% 3% MOILE Af=eb e EAIZ HEELICH

DRBDE 08¢ HA A[AHE 50 TiE XA A3

HA = AlX| 748 application level o] N7t M4 S EHZESIX| =Lt & Server 0 o247Y

9| application O EfXjEl AL LE application Of fail O] LO{LtL1 server system Of

[

active status £ FA|2 0= HY MHEZ MH[A7F HEEX| =L

=7 server load 2 QI £ application Bt MH|ATF HX|6t= 4= =9 EE700
0|2 HALE HiXf &=E UX|2t application level 7tX|E status check € Sf= load
2

balance ©| Aot H@E AL THHe £ EX3C)

0|Z 8fZ 8l7| QM= both node writing O] 7}53%t volum mirroring 7|=& 0|83}
SEAH MY ALH SFS F=5100F Bttt 0|8 7ts7 St 7|22 EHS Ao
GFS(global file system) O|LC}.

Encluster + DRBD + GFS 2 O|Z20{ %l Cluster suite & St=™M XX 9| Cluster Solution

O Z[X| &7t dzetct.

s =
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Introduction to

High Performance Computer

Cluster

using Linux

(285 HPC SEAE 8 )

SFHZL 7|8 5% 71= MOjL Xi=
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1. Teragon HPC 2N A AX|
11 NFS, Kick Start & X| 3}7|
12 PXE, NFS, Kick Start AX| 35}7|

2. Teragon HPC Network A73}7|
21 Network channel O|=3}
2.2 Rsh, rlogin A%
23 ssh MM
24 Dutils &7
25 NFS M
2.6 NIS AH E3F A|AH

3. Teragon HPC MAg|7|
31 Time Sync A7
3.2 Compiler MX| Sl MH
3.3 Library AX|
34 Mz a2 MK 31 A& ( MPICH, LAM-MPI)
3.5 A AL LE A e
3.6 Open PBS AX| Sl 22| 35}7]
3.7 HPC Management Tool AX|, A7, 22| (dutils2)

4. Teragon HPC Security 874
41 Command, Directory Security
42 Service Security ( rsh, rlogin, ssh, nfs, ftp )
43 Network Security ( network filtering )

5. HPC Benchmark Hds5 &AM 3}7|
51 NAS Parallel Benchmark (NPB)
5.2 High Performance Linpack Benchmark (HPL)
53 Parallel add Benchmark ( 5= AAH)
54 Stream Memory Benchmark
55 Bonnie++ Disk I/O Benchmark
5.6 Netpipe Network Benchmark ( TCP, MPI )

267/401 | O|X|
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1. Teragon HPC 2YH|X| HX| 5}7|

1.1 NFS, Kick Start A%| 8}7]

Teragon NFS &4

X g2 75 17| i A Master NodeE MX|E slOF BHCt
Master Node O 7| E&H E

o #2| L= 40 XA WK H9s =t F, #F 24
MH|AE 87| Qo 7|2 22 NFS AH|AQF DHCP AMH|AE FASA|7ILCE
Jsz A =E52 78 D 4 2E C2Zlez 28 2 kick start @XZER
A 2K MHo| Z&o0t0 2% Al Eeet 2o Ij7|X[E Ch2or As dEX| ot

At ofgf= olet Z2 YTl HYgs At AO[Ch

- Linux 2% H|F| A%

Master Node2| Redhat Linux 2FH|X| AX| A|E Of2jet Z2 Remote install 2t& PackageE &

2X| Bifof StLf.

dhcp

dhcp-devel
anaconda-runtime
redhat-config-kickstart

rsh-server

Jd2|n 7|18XMoz2 MX|7b £|0jX|= lam-mpi package= package 1A A| M| AHStCt.
O|5t0fl package & 7|5 1At MO|LIE TXx 8t HX| $HCh

- Remote Install Service &X]|

Master Node O @z MX| MH = 7| I8l Redhat H{ZZEH CD £ £330

= 0O}
= L
22 gX|o) WA PHE BEO| FEC)
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> 7|2 ClMEaS Myt

# mkdir -p /data/clunix/teragon
# mkdir /data/clunix/cdl
# mkdir /data/clunix/cd2
# mkdir /data/clunix/cd3

-

> cdl,cd2,cd3 C|HE2|0f| Redhatd.x CD W& ZtZt SAlSHCH

# mount -t is09660 /dev/cdrom /mnt/cdrom
# cp -rf /mnt/cdrom/* /data/clunix/cdl
# cp -rf /mnt/cdrom/* /data/clunix/cd2
# cp -rf /mnt/cdrom/* /data/clunix/cd3

> Teragon Server Of 7|2 MX|T|= RPM Package List H2|5}0] 'kick' O|Zt file 2 & 2SHCT.

> 'kick' file X{Z&Q|X|= /data/clunix/ ©Qt0| =C}.

# rpm -ga > /data/clunix/kick

> redhat &=CD Of|A| Teragon 0 %t= CD 1AM OHECL
> addrpm.sh A3 2 EHE $teracd 0Of PH=CL

# cd /data/clunix

[root@teragon01 clunix]# vi addrpm.sh

#1/bin/sh

for file in “cat kick’

do
cp -f ./cd1/RedHat/RPMS/${file}* ./teragon/RedHat/RPMS/
cp -f ./cd2/RedHat/RPMS/${file}* ./teragon/RedHat/RPMS/
cp -f ./cd3/RedHat/RPMS/${file}* ./teragon/RedHat/RPMS/
done

269/401 m 0| X|

g%g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

# chmod 700 addrpm.sh
> addrpm.sh Al&HSIC}

OrQ B EIF MK DjF|K|2 E3tst Z2 CD1 o L§L0| CD2, CD3 ©| RedHat/RPMS o]
oz & £

=
rpm package €0t CD1

[root@teragonO1 clunix]# ./addrpm.sh

o™ A X0 2t RPM I§7|X|7t StLte| ZE 0| HE oo 22
(@4 2X Al XS One step &X| G422 #9510 &

N
CH7| st QUCH7E 2X[of 2ot 28 Y=Hst=s =108 d&5t7| 2l Ao|tt)

7|28 Ql Redhat rpm package 7t StLtZ S22 A|ZS™ O|X HPCO| ZQ3t F7t
I§7|X|E rpm ©2 Q50| Redhat H{ZT C|2AEZ| Ao RPM ClHMEZ| Qo =7}8)
=Lt

dutils, rsh-enable, ecm-base, ecm-mon, ecmhpc-ui SS9| Ij7|X|E ZF7}%tC}.

# cp dutil-1.2.1-2.i386.rpm /data/clunix/teragon/RPMS

# cp rsh-enable-0.1-1.i386.rpm /data/clunix/teragon/RPMS

# cp ecm-base-1.0.0-5.i386.rpm /data/clunix/teragon/RPMS

# cp ecm-mon-1.0.0-5.i386.rpm /data/clunix/teragon/RPMS

# cp ecmhpc-ui-1.0.0-5.i386.rpm /data/clunix/teragon/RPMS

> clunix | RPM List £ CtA| BFS 0| Z=C} anaconda-runtime O] MX|Z|O{ X QUO0{Of SICH

- 7[=2XQ RPM 8 SEE He LS HEE 799 YE=Z YHO|E A[F{ FO{0F Strf.

[root@teragon01 clunix]# /usr/lib/anaconda-runtime/genhdlist --withnumbers —hdlist #
teragon/RedHat/base/hdlist /data/clunix/teragon/

270/401 m 0| X|
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“* g2 AN RPM 422 0|0X] MY 5 Alol= ¢ & Cidl CD1 of QA= 7|2 hdlist
Ab&stct OfE HX| E|X| b= mF|X|7 EMY £ Ak

LS =

- DHCP Server A%

[root@teragon01 clunix]# vi /etc/dhcpd.conf

ddns-update-style interim;

ignore client-updates;

default-lease-time 600;

max-lease-time 7200;

option subnet-mask 255.255.255.0;

option broadcast-address 192.168.100.255;
option routers 192.168.100.1;

option domain-name-servers 192.168.100.1;

option domain-name "teragon01";

subnet 192.168.100.0 netmask 255.255.255.0 {
range 192.168.100.150 192.168.100.253;

> dhcp Off AF2E|= dev K™

[root@teragon01 clunix]# vi /etc/sysconfig/dhcpd
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> dhcpd deamon restart

[root@teragon01 clunix]# /etc/rc.d/init.d/dhcpd restart
- NFS Server 44

[root@teragonO1 clunix]# vi /etc/exports

[root@teragon01 clunix]# /etc/rc.d/init.d/portmap restart
[root@teragon01 clunix]# /etc/rc.d/init.d/nfs restart

> nfs mount H|AEE SHCH

[root@teragon01 data]# mount -t nfs localhost:/data/clunix/teragon /tmp
[root@teragon01 data]# umount /tmp

*** nfs A 4™ T mount 7} E|X| ¥ AL CIA| $HH portmap 1} nfs & [20| HA=EHoZ
EE6l=X| &9l st1, iptables 7} MEE|X| %= X| &Ql st & SICt. Xx7| OS HX| A] firewall 47

0] E|ojX|o2 MX| CHA A= HIEA| iptables £ ZHA| stop SIE & iCt.

[root@teragon01 data]# /etc/rc.d/init.d/iptables stop
- Kick Start A& mY M s}7|

Kick Start = Redhat Linux HjEE B AX|2 U M7} 7FSslA sf=% 7= grAlo|ct.
Kick Start Of A HYZE MX/o| W3 =S sjfo] M% mfA=Z Brs, o] F WAL 0[B840) A
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X Al EXIX0IM 2R3 §EE SHACE S0/EX| 1 X522 4% =&

—

rot

Ct.

Kick start &< Redhat Linux HjZZto| A OfCt mfj7|X| 74 Class Name O| CI=27| [j20| CI=
X._*EI HizZTholl M H[Ztot A oS 0|85t0] Bts ZR0 2X & Hjz=Eo|M X d-dst= Ao
Ct. &M Master Server @X|& 35t 2L| 0] MHO|AM H-d0| 7H55tC}

8ot WE2E oy 7HX7F A=dl 7t 2 L2 0|0] =322 EX|gt Master Server 2|
/root C|AEZ| 20| 2™ anaconda-ks.cfg 0| QRAS ZdO|Ct O|Zd0| Master Server AX| Al AX|X}7t
axof 2ot 28 Efiz 8% Mg =9 52 Ao|ch o] 87 me3 08510 A4 HX[0f
A +=8S= Aol MY zHHSiCE T ALE MHo| 2HMA 40| Master Server 2F &0[SHA|

a8

o
12 = Master Server O| M redhat-config-kickstart 2t T2 124 S 0|30 oMoz MME £~

0H>| E

- redhat-config-kickstartE O| 230 A4St ks.cfg m

#Generated by Kickstart Configurator

#System language

lang ko_KR.euckR

#Language modules to install

langsupport --default=ko_KR.euckR
#System keyboard

keyboard us

#System mouse

mouse generic3ps/2

#Sytem timezone

timezone Asia/Seoul

#Root password

rootpw --iscrypted $1$iv0/Mp/1$uoKRMOmtvv/DAVYEnnrGK.
#Use text mode install

text

#Install Red Hat Linux instead of upgrade
install

#Use NFS installation Media

nfs --server=192.168.10.254 --dir=/data/clunix/teragon
#System bootloader configuration
bootloader --uselilo --linear --location=mbr
#Clear the Master Boot Record
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zerombr yes

#Partition clearing information

clearpart --all --initlabel

#Disk partitioning information

part /boot --fstype ext3 --size 200

part / --fstype ext3 --size 2000 --asprimary
part /usr --fstype ext3 --size 5000

part /usr/local --fstype ext3 --size 5000
part /var --fstype ext3 --size 2000

part swap --size 2000

part /home --fstype ext3 --size 1 --grow
#System authorization infomation

auth --useshadow --enablemd5
#Network information

#network --bootproto=static --ip=192.168.1.1 --netmask=255.255.255.0 --gateway=192.168.1.254 --
nameserver=192.168.1.254 --device=eth0
#Firewall configuration

firewall --medium --trust=ethl --ftp --ssh
#Do not configure XWindows

skipx

#Package install information

%packages --resolvedeps

@ X Window System

@ Editors

@ Engineering and Scientific

@ Graphical Internet

@ Text-based Internet

@ Graphics

@ Authoring and Publishing

@ Server Configuration Tools

@ DNS Name Server

@ Network Servers

@ Development Tools

@ Kernel Development

@ X Software Development

@ Administration Tools

@ System Tools
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%post --interpreter /bin/bash

#### setting [P ADDR ###H#H#HHHHHFHHHHHHHHHHIHHHHHH
stringZ="cat /proc/cmdline’
for service in $stringZ
do
if [ “expr match "$service" "ksip=""-eq "5" ] ; then
IPADDR=${service:5}
fi
if [ “expr match "$service" "ksnm=""-eq "5" ] ; then
NAME=${service:5}
fi

done

echo "DEVICE=ethl" > /etc/sysconfig/network-scripts/ifcfg-ethl
echo "BOOTPROTO=static" >> /etc/sysconfig/network-scripts/ifcfg-ethl
echo "IPADDR=${IPADDR}" >> /etc/sysconfig/network-scripts/ifcfg-ethl

echo "NETMASK=255.255.255.0" >> /etc/sysconfig/network-scripts/ifcfg-ethl

echo "ONBOOT=yes" >> /etc/sysconfig/network-scripts/ifcfg-ethl
echo "NETWORKING=yes" > /etc/sysconfig/network
echo "HOSTNAME=${NAME}" >> /etc/sysconfig/network

B B i

#H#H#HH#H# setting services Off ##H##HHHHHHHHHHHHHHHHHHHHHHHHHHHHH
chkconfig kudzu off
chkconfig reconfig off
chkconfig ipchains off
chkconfig nfslock off
chkconfig nfs off
chkconfig keytable off
chkconfig apmd off
chkconfig rawdevices off
chkconfig sendmail off
chkconfig gpm off
chkconfig anacron off
chkconfig atd off

275/401 | O|X|

% ax

njy
JC
[

M Zl2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

/data/clunix/teragon 0O At £ dhcp, nfs, portmap 2|

o[e} 0] TS ks.cfg T
Rl = AM L2 S8 UERA 24 &% E422 2K oot

MHE|A7F Y 7HS3tEX] 2

o WO

- AldE M EX] 51

vl

|&h MEe| HES AL HZE

HElZ A|ZIC} “Boot " QF Z

rH
om

CDL} Master M{H{ O A BtE booting floppy diskE 0|&3}0]
E d0f oty &S L™ =Cf

=
e
=
e o= B =9

rlo
om

ZEZETL HEILEH ZED

boot : ks ks=nfs:[nfs_server_ip 22 T A E H];/data/clunix/teragon/ks.cfg ksip=[EX|AH 2| 7|2 IP]
ksnm=[MX|MHO| SAEH]

8 NS22 ?[9| kscfg mtUOM 2FS 822 2 MA7F 2% EZA0|ct

kAL LEO| HIIETIL FH O|HY AR MH| nfs B2 ST HMIIEE MEH sfjof BHC}

Ax fMo] HZAE Ethernet F2| HEL|T HX|E A8 HX|E sfjof $iC}.

1.2 PXE, NFS, Kick Start AX| 5}7|

- 712 29 MH 2%

PXE-ROM 0| Q&= Lan Card o] A PXE-protocol & 0|83}0] HFIE XM OM HEKIE Edf £E
O|OIX|E 9O 2 =7I UL

0| 7|5 O|85tH 2l X[ CD F &2 0O|C|o] §lo| HER/ZIE ol 2525 X[ AL

StELC|A3 80| CPU, MEM ZF &2 QU= A|l2ES FE O[0|X|2t NFS MHE Sl AI2BS NS

C
AlZ == Utk o8 &4 S 0|83t]] Diskless-HPCE 15 db7|&= ottt O{7| M= X0 2HE
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redhat-config-netboot

tftp-server

dhcpd

nfs

flol Z2O70| AF X MY A|A"- J[2He=2 ZX|7t =[O0 AO{OF SHCt.

2K

rir
r\l

FEFS| HiZ EHO|M M| Sdt= RPMZ HX| 53 ElCh

rpm -Uvh redhat-config-netboot
rpm -Uvh tftp-server-x.x.x.rpm

rpm -Uvh tftp-x.x.x.rpm

& /tftpboot 7t 24 =ICt
- TFTP AH 35}7|

/etc/xinetd.d/tftp Q| disable = yesE no HZA S|F10 xinetd £ X§ A|Es| =Lt

# vi /etc/xinit.d/tftp

service tftp

{

disable = no

socket_type = dgram
protocol = udp

wait = yes

user = root

server = /usr/sbin/in.tftpd
server_args = -s /tftpboot
per_source = 11

cps = 100 2

flags = IPv4
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# /etc/rc.d/init.d/xinetd restart
# chkconfig --level 3 xinetd on

# chkconfig --level 3 tftp on

- DHCP 4™ 5}7|

PXE LIESIT X SA0IN 7HE folsior B 8% dhep HFoOIC
9|0 Nfs LIEY X WA X

718 O[o[X|E§ =Tt FEZ 30

o

s

ip 2 23 F= A0 OtL2} HERIS Sof

_O'_I-
d
Ho
=2
n
>
I
I
Ot
n

# vi /etc/dhcpd.conf

ddns-update-style interim;

ignore client-updates;

default-lease-time 600;

max-lease-time 7200;

option subnet-mask 255.255.255.0;

option broadcast-address 192.168.100.255;
option routers 192.168.100.254;

option domain-name-servers 192.168.100.254;

option domain-name "node00.tergon.hpc";

# ofgf =7t
allow booting;

allow bootp;

class "pxeclients" {
match if substring (option vendor-class-identifier, 0, 9) = "PXEClient";
next-server 192.168.100.254;

filename "linux-install/pxelinux.0";

}

# E Mac AddressE 71X HL5l= SCI0|ENAM EXF IP 2O

# Ol titp 2E0A S2H0|UE A2H” g2 o 2F O[0]X] A ks LS
# Mg A7 WEo XEES HFH 20t ASSE A" F=0] 7hS5tHot
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group {
next-server 192.168.100.254;

filename "linux-install/pxelinux.0";

host node01 {
hardware ethernet 00:09:3d:10:8b:c6;
fixed-address 192.168.100.1;
}

host node02 {
hardware ethernet 00:09:3d:10:96:64;
fixed-address 192.168.100.2;
}

host node03 {
hardware ethernet 00:09:3d:10:98:3b;
fixed-address 192.168.100.3;
}

host node04 {
hardware ethernet 00:09:3d:10:93:ce;
fixed-address 192.168.100.4;
}

host node05 {
hardware ethernet 00:09:3d:10:98:02;
fixed-address 192.168.100.5;
}

host node06 {
hardware ethernet 00:09:3d:00:7a:6¢;
fixed-address 192.168.100.6;
}

host node07 {
hardware ethernet 00:09:3d:10:93:d4;
fixed-address 192.168.100.7;
}

subnet 192.168.100.0 netmask 255.255.255.0 {
range 192.168.100.100 192.168.100.150;
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- PXE 475} 7|

PXE M7 9| redhat-config-netbootZt HH S O|3}7Lt =52 = M™E & £ UL
Redhat-config-netbootE 0|2% AL = Master Server 2GH|X| HX| Al X 23 package
otk O 2MO|M= pxe &3 commandE 0|8%t =5 HEut A &7 mYS

= ot= YHo| ofs 2YSt=F SHACE

(=]

*** pxe utile 2 0| &3}

2
m)
ox
o
rr
IE

X OS #& F7t:

pxeos -a -i "AH" -p <install_protocol> -D 0 -s <server_name>

-L <net-location> <os-identifer>

ofl)
pxeos -a -i "Redhat ES3" -p NFS -D 0 -s 192.168.100.254 -L /home/clunix/teragon teragon

SL0|UE F&2 F7h:

pxeboot -a -O <os-identifer> -r <ramdisk_size> <host>

pxeboot -a -O teragon -r 10000 192.168.100.1

Sl 42 /ftpboot/llnux install/pxelinux.cfg/ &0 4440| =ICt

H&E 220[QE E( F22 S20[UE P 2 ot} )= £ O|0[X[et ks LtUS
&3

Ny
il
°
e
[m
Lo_r

XN AA 23 ool Lol ZIct X|™E S20|AETE ot A|AEM H&53H
d20|= default off X|FE £E 0|0|X|2 £EZ oA &Ch 7|2Hel 482
HEIQ|O|X|2t ramdisk size H&E X|™HE|{AH QJUCt D+ HEO| kickstart It S

0| &%t0 Atz HXE | dR0l= otzfet Z0| ks 22 append £ F7t 8 F0{0f
SHCH ks 2t 782 HEA| 7|E9| append &7 F O 20{A AHESI0{OF SiCt.

280/401 m 0| X|

M Zl2(alang@clunix.com)

¥
njy
4
JC
[



* glsA 22AF 7| YA (Linux Cluster technical white paper)

/tftpboot/linux-install/pxelinux.cfg/default & O EH..

default local

timeout 100

prompt 1

display msgs/boot.msg
F1 msgs/boot.msg

F2 msgs/general.msg
F3 msgs/expert.msg
F4 msgs/param.msg
F5 msgs/rescue.msg

F7 msgs/snake.msg

label local

localboot 1

label O

localboot 1

label 1
kernel linux-install/teragon/vmlinuz
append initrd=linux-install/teragon/initrd.img ramdisk_size=10000 #
ks=nfs:192.168.100.254:/home/clunix/teragon-pkg/ks.cfg ip=dhcp ksdevice=eth0

58 =20 tet X5 285 ot ot

/tftpboot/linux-install/pxelinux.cfg/C0A86401 2F Z0| EH SAEN AN Hasd AL
£3d 28 o|0|X|2 REE A2 = UCH

# vi /tftpboot/linux-install/pxelinux.cfg/C0A86401

default teragon
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label teragon

kernel linux-install/teragon/vmlinuz
append initrd=linux-install/teragon/initrd.img console=tty0 ramdisk_size=10000
ks=nfs:192.168.100.254:/home/clunix/teragon-pkg/ks.cfg ksip=192.168.200.1 ksnm=node0l
ksdevice=eth0

o MY TUS XY $HG0 PXE HHSHE Wy
# mkdir /tftpboot/linux-install/teragon
# cp /home/clunix/teragon-pkg/images/pxeboot/vmlinuz /tftpboot/linux-install/teragon

# cp /home/clunix/teragon-pkg/images/pxeboot/initrd.img /tftpboot/linux-install/teragon

tftpboot/linux-install/pxeconfig.cfg/default ™%

default local

timeout 100

prompt 1

display msgs/boot.msg
F1 msgs/boot.msg

F2 msgs/general.msg
F3 msgs/expert.msg
F4 msgs/param.msg
F5 msgs/rescue.msg

F7 msgs/snake.msg

LABEL local

localboot 1

LABEL node00

KERNEL teragon/vmlinuz

APPEND initrd=teragon/initrd.img ramdisk_size=10000 #
ks=nfs:192.168.100.254:/home/clunix/teragon-pkg/ks.cfg ksdevice=eth0Q W
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ksip=192.168.100.254 ksnm=node00

LABEL node0O1

KERNEL teragon/vmlinuz

APPEND initrd=teragon/initrd.img ramdisk_size=10000 #
ks=nfs:192.168.100.254:/home/clunix/teragon-pkg/ks.cfg ksdevice=eth0Q W
ksip=192.168.100.1 ksnm=node01

O[X Z22O|AE A|LES FESIASM SEHAE A[LHO| OS 7k EX|& &[] OfLH
As22 MHO| &0t Aol £8 O|0[X|E 7t 27 &t

C}= EE oM % o|OjX|7} &EX & HZS PXE Network boot & EH=7| (F12) € 220
PXEZ ™£8lH =IC}
**x% 2005 18l 172 Sun-FZ440 (Opteron System) AX| ZHA] 2X|H :

FZ440 A|AEI0| Redhat ES3-update 3 H{M o2 MX|E &}QC} PXE M&840] OS MX|IK|=

FAS| & E|A=H 24X ¢ 2 2|F 2 F bootloader & 22 2X| Xot= =8 T
kickstart file $£MSOR I A|EE of BEYX|O. SU SN wA ..

£H| Y9l2 Redhat ES3-update3 -amd H{TO| H{Z CD 9| isolinux/ Zo| HE& & o|0|X|
=2 ZH2.

CkX CD1 ©2 CDROM HEIO0| QtE|0j{A| CD1l/images/boot.iso T}2| 0|O|X|S CIA| E0{AM
'?:! 7|"'"5'* =H 7t AA=H X ol 7|2 FE O|0|X|E HOl A=0H X U=

G0 M 2HI7} AR,

bootscripts 0ff BE T7|X|7} AX|7} O El= 2R|7 wasieict.
Ol HRE MH2 hdlist £ WASHA LAS SFCL 1 7|2 CDL 0f QL= hdlist 2
El

AEE FAetR HC}
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**** ks config sample file ****

redhat-config-kickstart

#Generated by Kickstart Configurator

#System language

lang en_US

#Language modules to install

langsupport ko_KR.euckR --default=en_US

#System keyboard

keyboard us

#System mouse

mouse generic3ps/2

#Sytem timezone

timezone Asia/Seoul

#Root password

rootpw --iscrypted $1$14KvFDeP$nz5hBVDYcdWgfmQgljUEGO
#Reboot after installation

reboot

#Install Red Hat Linux instead of upgrade

install

#Use NFS installation Media

nfs --server=192.168.100.254 --dir=/home/clunix/teragon-pkg
#System bootloader configuration

bootloader --location=mbr

#Clear the Master Boot Record

zerombr yes

#Partition clearing information

clearpart --all --initlabel

#Disk partitioning information

part /boot --fstype ext3 --size 200 --ondisk sda

part / --fstype ext3 --size 3000 --asprimary --ondisk sda
part /usr --fstype ext3 --size 10000 --ondisk sda

part /var --fstype ext3 --size 3000 --ondisk sda

part swap --size 4000 --ondisk sda
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part /home --fstype ext3 --size 1 --grow --ondisk sda
#System authorization infomation
auth --useshadow --enablemd5
#Firewall configuration

firewall --enabled

#Do not configure XWindows
skipx

#Package install information
%packages --resolvedeps

@ X Window System

@ GNOME Desktop Environment
@ Editors

@ Engineering and Scientific

@ Graphical Internet

@ Text-based Internet

@ Server Configuration Tools

@ DNS Name Server

@ Network Servers

@ Development Tools

@ Kernel Development

@ X Software Development

@ GNOME Software Development
@ Administration Tools

@ System Tools

Y%post

lang ko_KR.euckR
langsupport --default=ko_KR.euckR
keyboard us

mouse generic3ps/2
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timezone Asia/Seoul

rootpw --iscrypted $1$nC947A.0$7k8ULgNdFZhOYDrnhz3ail

text

install

nfs --server=192.168.100.254 --dir=/home/clunix/teragon-pkg

bootloader --location=mbr
zerombr yes

clearpart --all

part /boot --fstype ext3 --size 200 --ondisk sda

part / --fstype ext3 --size 3000 --ondisk sda --asprimary

part /usr --fstype ext3 --size 10000 --ondisk sda

part swap --size 4000 --ondisk sda

part /var --fstype ext3 --size 3000 --ondisk sda

part /home --fstype ext3 --size 100 --grow --ondisk sda

authconfig --enableshadow --enablemd5
#network --device ethO --bootproto none
#network --device ethl --bootproto none
firewall --enabled --trust=eth0

skipx

%packages

@ engineering-and-scientific

@ legacy-software-development

@ editors

@ system-tools

@ base-x

@ gnome-software-development

@ development-tools

@ text-internet

@ x-software-development

@ legacy-network-server

@ dns-server

@ gnome-desktop

@ admin-tools

@ compat-arch-development

@ authoring-and-publishing

@ korean-support

@ server-cfg

@ network-server

*aaua
=2Ta—
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@ kernel-development
@ graphical-internet

@ compat-arch-support
krb5-server

rsh-server

-lam

kernel

kernel-smp

rsh-enable

dutil

%post --interpreter /bin/bash
#### setting [P ADDR ###H#H#HHHHHFHHHHHHHHHHIHHHHHH
stringZ="cat /proc/cmdline’
for service in $stringZ
do
if [ “expr match "$service" "ksip=""-eq "5" ] ; then
IPADDR=${service:5}
fi
if [ “expr match "$service" "ksnm=""-eq "5" ] ; then
NAME=${service:5}
fi

done

echo "DEVICE=ethl" > /etc/sysconfig/network-scripts/ifcfg-ethl

echo "BOOTPROTO=static" >> /etc/sysconfig/network-scripts/ifcfg-ethl
echo "IPADDR=${IPADDR}" >> /etc/sysconfig/network-scripts/ifcfg-ethl
echo "NETMASK=255.255.255.0" >> /etc/sysconfig/network-scripts/ifcfg-ethl
echo "ONBOOT=yes" >> /etc/sysconfig/network-scripts/ifcfg-ethl

echo "NETWORKING=yes" > /etc/sysconfig/network

echo "HOSTNAME=${NAME}" >> /etc/sysconfig/network

B B

chkconfig gpm off
chkconfig kudzu off
chkconfig netfs off

chkconfig random off
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chkconfig rawdevices off
chkconfig atd off
chkconfig audit off
chkconfig acpid off
chkconfig isdn off
chkconfig iptables off
chkconfig ip6tables off
chkconfig autofs off
chkconfig portmap off
chkconfig nfslock off
chkconfig mdmonitor off
chkconfig cups off
chkconfig rhnsd off
chkconfig hpoj off
chkconfig xfs off
chkconfig arptables_jf off

/root/rsh.enable
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2. Teragon HPC Network A7 5}7|

2.1 Network channel 0|&3}

HPC A|AHEIO|A Network resourceE FZ2 AIESts 855 294N 220 AM BEOSE L+ H
Ch. = NFS o2 MH|~, HO|E S7|9h, My 22| &Y S0 Ar8kl= 2FMA &3 220t 2K
MPL 7 4t0] O|8%l= A4t F=20| AT THY StLtol HER A QHHO|AE 0|83 AA”E FdY
42 AL Al 2EMH F200 siSSt= TR0 s AL ds0| MotE = Ao 2EMH F2at

AL B=o| HESRR IS =22[5t0] Fdetot.

LA2 Jetc/hosts 0N 2FH| K O|A O|&E|= hostname 1} A 4t0| O|&k[= hostname 2
=]

# using administration, file service

192.168.0.254 node00
192.168.0.1 node0l
192.168.0.2 node02

# using math node - calculation, computation

192.168.10.254 real00
192.168.10.1 real0l1
192.168.10.2 real02
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nfs 478 A dua dushg2| 2EMHA 2&H MH|A0= 25 nodeXX @A 2| hostname & AHE5tLL
lammpi, mpich 52| H& A A0 AF2E&[= hostname ZF realXX ¥@Aloz X|Hs AKX
ot MH|20 O|8E = HERA ®ME AL 0|8x= HERI MES 22510 Ar3tr

2.2 rsh, rlogin A% 9 A2

rlogin, rsh & MH|AE FS5t7| A= rsh, rsh-server & J§Q| T{7|X|7} AX|7} E|O] UO{OF BiCt.
rlogin, rsh = MPI @ Z+t2 Ha TmZ 10| TEMAZL EAMS T [f AFRLe= £ TZEEO0|CL
A4t 23 ofL 2l o CHE FEE HPC A|ARIOM Ci=o] EE 22| 57| {siM= rsh 2F 22

—

oIE Y40 ZRSICh SHA|ZH UNIX AR Eoto| B2 FofFOo[ LIEHH HOo| ARUAL, Er2|Xte)
ROz Qlgh 2ot ¢of ZME BOl M7| &0 &S Ciax FAots E9= L o X2 23 Al
Hotof BT M =W gt 22 EMe TS FECh tEEe M =237 XA 9
FoFgOo| ot Ze[xte] £Fo|z Qo L= FHM O[Cf Rsh, rlogin 22t0f| CHSE XpMIeH LHE2
FHHEO| HPC ot 27 R&0|A M3 2ot=F oAt

- rsh, rlogin 4%

“* xinetd C|=O0{A rsh, rlogin MH|AE ALY = UESE HFYS HEDLL

# vi /etc/xinetd.d/rsh

service shell
{
disable = no
socket_type = stream
wait = no
user = root
log_on_success += USERID
log_on_failure += USERID
server = /usr/sbin/in.rshd
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service login

{
disable = no
socket_type = stream
wait = no
user = root
log_on_success += USERID
log_on_failure += USERID
server = /usr/sbin/in.rlogind
}
M™ME HASH = xinetd H|2S restart $HC}.

# /etc/rc.d/init.d/xinetd restart
* JIEXMOZ root ZAZ|Xt A™HAH M= rsh, rlogin AFRO| 2X| E|O{X QUCt S}X|Tt root O ME C4=9|
MHE 22| St7] I8iA rsh, rloging AFESH= 297 =0 o|M= ofzf BEZ siFCh

# vi /etc/securetty

** rsh, rlogin MH|AE &|8% hosts QF users A™E $iC}

# vi /etc/hosts
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127.0.0.1

# 2SHMH HELI e
192.168.10.254

192.168.10.1
192.168.10.2
192.168.10.3
192.168.10.4
192.168.10.5
192.168.10.6

# AN YEYD oo
192.168.20.254

192.168.20.1
192.168.20.2
192.168.20.3
192.168.20.4
192.168.20.5
192.168.20.6

*AAHEIS BE
# vi /etc/hosts.equiv

master
node01
node02
node03
real00
real01
real02

localhost

master

node01
node02
node03
node04
node05
node06

real00
real01
real02
real03
real04
real05
real06
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|0 ATt rsh, rlogin MHIAE 0|28 d2= Zh AEe SE40| rhosts 2 TS

master
node01
node02
node03
Real00
Real01
Real02

rhosts AFOM= 2t =E Zk9| rsh H£Z0| S A AOIQMT 7|=Xez O|F0 ZTCt T

o
clunix AEOE root 2| HBIOZ rsh &L 317| A= root Q| .rhosts 0f Of2iet ZHO| 8l Z=0{0f

=y

rok

# vi /root/.rhosts

master
node01
node02
node03
node04
node05
node06
master clunix
node01 clunix
node02 clunix
node03 clunix
node04 clunix
node05 clunix
node06 clunix
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rhosts @} /etc/hosts.equiv IHUES HOF A ZQot Mmooz HIEA| HO|MES 644 S22 60022 HZA

= oiFEE oich

# chmod 600 $HOME/.rhosts
# chmod /etc/hosts.equiv

- rsh Al HiH

“*rsh ALE 4 H

usage: rsh [ -l username ] host [command]

“*rshg O|&ct ¥

[root@client root]# rsh server

Last login: Fri Jul 26 15:34:43 from tech
You have new mail.

[root@server root]#
*** remote shell AFEH

[root@client root]# rsh server ps

PID TTY TIME CMD
172 00:00:04 init
27 00:00:00 keventd
37 00:00:00 kapmd
47 00:00:00 ksoftirgd_CPUO
57 00:00:00 kswapd
67 00:00:00 bdflush
77 00:00:00 kupdated
87 00:00:00 mdrecoveryd
127 00:00:00 kjournald
917 00:00:00 khubd

247 ? 00:00:00 kjournald

212] "rsh server ps" BHO = client host O A server host2 M&GHA| Fnr
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server host Q| process check B0 psE 0|23t= Of|X| O|Ct

2.3 SSH &%

Rsh 72 m2EZ0| Horyol 2o fgh AP0 sh A8S A% ot FLE Lt O F2 =
OFF| ZBOIAO| SFYHO| BB SSHE HAYS 9F WAo| ofd 9578 0|8 AF Whoz
% ofB ECh RSH 7} 227 woto| HoFsh A2 OILIKIBLAIERIS] & £0[0] PEE RAGAE =
7| 2% Al SSHE 0|83t WAS FTBCL MY WYL offet Lt

ssh-keygen 22 Z7iQ1=

7
57| WAR/YEE 0|85t ©X0| 7Hs5tot
o157 HdA| IIAQEE SHMoZ XM2stH o LEE ssh2 &S I 2= ¢lo| ¥X0| 7Hs5ict
** node01 &AM

[root@otn01 root]# ssh-keygen -t rsa

Generating public/private rsa key pair.

Enter file in which to save the key (/root/.ssh/id_rsa): - I E]
Enter passphrase (empty for no passphrase):

Your identification has been saved in /root/.ssh/id_rsa.
Your public key has been saved in /root/.ssh/id_rsa.pub.
The key fingerprint is:
8f:c6:2:05:69:f4:2f:f0:35:b1:57:ac:ac:2b:ea:df root@otn01

A% /root/.ssh/id_rsa.pub 20| Y&t O M| LHES EH Of2fet &Lt
ssh-rsa AAAAB3NzaClyc2EAAAABIWAAAIEAOIAeGFDgSDPMINeydJiWSuT2XVc7YO+ilow

60SStY67)VHgxkCkvMIbWkohTOcLDJBINAGjpVUBC8U7I/g6uSedVyV/Ag2kuvAWTwpajZ
9B1XomvCauAlkahv3xESziYhJEfKBASRIDMICKTOFcpKPOZ2Akyx+83N2RbhaC+mAU= root@otn01

o

| LIS nodell O|A H=&& L E9| /root/.ssh/authorized_keys I} Q0| £ ALSY
FHECH
SoAH AAEME Oy
0|83t 37 eI57|8 dd

S

9| authorized_keys 2 44

7 Z4 = YUCt B E L E0f ssh-keygen £
= 4 LEol 37 2B7| UES =XHL2E StLt
=
=

of S71=t AlA

>
|.|—
I
=2
>~
(@]
(@]
<
w0
w0
> e d
me
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TE MR FHSHHE tE 79| ssh H&£0| ¥ 80| 7tsotA &bt

2.4 Dutils AX| 5! MH

dua, dush = Encluster-HPC 9| C}E AMH 22| =F0[Ch F of2f Ofie] MEOf file & % S
ABMoz XIS E jF= TZIWO|Ct

dua, dush & JYEH2Z AESHY| RIsiME H0M 2FS rsh, rlogin AH[A E7H0| 22 E[0f RLO{OF

rok

bCt.
X Master Node Of dutil-1.2.1-1.noarch.rpm & AX| $HCH
# rpm -Uvh dutil-1.2.1-1.noarch.rpm

2H| dua, dush £ O|83t0] 2& 22| & MH 2[AEES ZEoirt

master

node01
node02
node03
node04
node05
node06

** dua : file € nodelist 0ff Zx&t=l @ = Node (A YHXOZ sync Al7|= EF
X

“* dush : nodelist o] ZgtEl node OfA 2€EXoz LT XS sAICH

oH
ofm

= 49

-l : Jusr/clx/etc/nodelist 0]2|2] C}= nodelist & X AR | SMO=E 5=

g4 9tk

o) dua -l /etc/nodelist /root
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-n : nodelist O] Z&tEl 2= node 7t Ot £7 node OfZF ZAZ T 42 AEE

o) dua -n node03 /root

Z master 2t node02 o] CIAEZ| LIES 2tHY| sync A|ZM ALEElE SMoZ
Y # dua /root 2} = SH master 2| /root LIE0| node02 9| /roo
EH E|X|TF # dua -d /root 2} £=dSH node027} master ELC} O o
X0 QUCHH master Of Qe MHY2 25 AMHS] B2l 2 master &
A== 7HX[A ElC

-d:dua OM AFBEIE 2402 ClHER|Zto| &M sync & B ALBEICH

t
42 I

A4

25 NFS 44

MPI 8 Z27% A& Al 2 A4 MHO| 22 PATHO| St & Ljeo|
0|92 Q8| =& Y HEO| SlE CIAFE 7HX|1 Ue 42 dua 2F Z2 A =
AFESHALE PVFS, GFS Z2 E2{AH It A|LES ALESCE O[O BMH, #2|H o|F=2 213 NFS
o #2 YHez2 B MHO| [|A3E S/oI0] Yy BO| AFETHTY.

[e]
Of7| M NFS 4% @eilt 28Xl e WHo| o) GRS St

- NFs 7|2 4%

# vi /etc/exports

#NFS 23 2X Al AF8El= 82
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/data/clunix/teragon *(ro,soft,no_root_squash)
# ALEXt Data 220 O|2& = ZE2
/data/users *(rw,soft,no_root_squash)

# exportfs -a
# /etc/rc.d/init.d/portmap restart
# /etc/rc.d/init.d/nfs restart

O[S HPCO| XHZEoh Nfs &7d0| 2t=&lCh

# mount -t nfs master:/data/clunix/teragon /mnt/teragon

# mount -t nfs master:/data/users /mnt/users

on

O & nfs mount 7} £|= X|E ZQISICL

et

rir

-nfs A3 = ALEXIO|A nfs C[23E &Y 8 F

g CMEE| XHE nfs &0 ZHEH nfs Of 27t AS W 23210 2 %7} 8iCH

0|2 met7| YBhME B Cllgale 22 SI= Mo SR F C|AE2] Loj data T4
S nfs Cl23 MO 23 HEj2 SO (18E MYS O|R0| 2Rt YAoR
Meict

A /nfs CIMEZ[Q] IHO|MZ 1777 2 S0 Xtdlo| mUoTt Mo Ht2 FCt
# chmod 1777 /nfs

# vi /etc/skel/.bashrc

userid="whoami’

if [!-d /nfs/$userid/ ]

then

mkdir /nfs/$userid

In -sf /nfs/$userid $HOME/data

chown -R $userid. /nfs/$userid

298/401 m|O|X|
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else

In -sf /nfs/$userid $HOME/data

rm -f $HOME/data/$userid

fi

¢l 23 EEHOM /nfs = &X nfs CIME2|2}0 H243[0F BHCt.

[root@node00 root]# df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/hda3 10080520 148852 9419600 2% /
/dev/hdal 202220 14518 177262 8% /boot
none 514940 0 514940 0% /dev/shm
/dev/hda2 10080520 1547244 8021208 17% /usr
/dev/hdab 2016016 200712 1712892 11% /var
/dev/hda7 9775216 512684 9262532 6% /usr/local
/dev/hda8 43534780 32848 43501932 1% /home
/dev/sda5 234429320 32840 234396480 1% /datal
node00:/datal 234429320 32840 234396480 1% /nfs

o 20|

AFSA A BHED MG 21 12 5 nfs 40| Athlo| 0jgez CIYEe
2 DHECH O3 3 AHMO| B CIYER] Lo data B THUE YIS 7L

- automount £ 0|83}0{ ALBXIO|Z| nfs 7t B 3}

rir

automount 0f|= am-utils ( amd ), autofs ZEX|Q] mjZ|X|7F RUAL}.

|
=
Redhat9 O|ME 7|2X 22 autofs £ X{EHSID QULCH

{HCheh Ao TS O AY.
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= A 1kol ©
T2 4F Mg .

/etc/auto.master

/etc/auto.misc
o QUCE

# vi /etc/auto.master

user0l/data -fstype=nfs,rw,soft,bg master:/data/nfs/user01

# /etc/rc.d/init.d/portmap restart
# /etc/rc.d/init.d/autofs restart

/home/user0l/data 2 O|S3lH A=9 =2 master 2| /data/nfs/user01
2 nfs mount 7} EIC}

automount & ARESHA E[H X AMEXRZE X|FEE mount point Of 2 Al0f Tt
RSO 2 nfs mount 3l UM A7t ALRS 81X 2OD AHEOZ umount 2 Al
7|17| W20 nfs MH|AZ OISt resource £ Z|CHEH HQF o 4~ U0, 2{HO|
XEXM2Z2 Nfs E AF8E 42 1709 0N lock O A= HA MH[A0 2

M7t ‘82 7590l A=Hl automount 2 Y B s{ag = UCH

autofs-4x HT 0| A= multiple hostname 7|=0| X|&SHC}.
Ol= MX master 2 Connection @HE SliA HAXO @HO0| 0|F0 X|X|
HO ™ slave Of AZO| EICL Redhat9 M= 7|2X 2= autofs-3.x Y=

autofs-4x 2 Y12 0|EE }fof SHC}.

http://www.kernel.org/pub/linux/daemons/autofs/

- NFS mount &M &4 A9

300/401 m|O| K|

A M Zl2(alang@clunix.com)

JC

% a=
=2T



* glsA 22AF 7| YA (Linux Cluster technical white paper)

NFS Clients Of|A2] nfs.mountd option@Z softhard timeo,rsizewsize.. S5 B2 option 0] JYA=H| O]

SOIM 7HY Mt §M8S HoF = A2 AT =HOo|th

rlo

rsize=n NFS MHZEE A0 S0|= HIO|E =2 X|H SiCl. 7|23
7HEo| watctE0 i =A{=1024 HO|EO|Lt.

wsize=n  NFS ME{0] M7|S & O AL3l= HIO|E 4 £ HiCh
J|=gte F{do| waich2n X 2A= 1024 HO|E0|Ct

timeo=n RPC E}QIOFR0| A§7|T1 LEA AEW XHE @ T2 BHY [0 AFRES A|ZHOZA
1/10 % € 9{0[Ch 7|22t 7 * 1/10 ZO|Ck XMW Ef 2 OF20] A7|1 LiAs

EFQIOFR AJZHO| Z|Th X[l 60 X0f O|27{L} 42 B KHE 27 7t Wo & o
7R ELQOLR AlZHO| 2 Bj@ I3} BHCh QR Mk AJAEO| hard (hard 242
A7) OFSE E|OfQUCHE Zizbo| Ef o OF2 A|ZH2 2 HiE S7Rstn AHS AlE
7 dojg mE 2 HjE SRSt
A|T) EFQOLR AIZHS 60 EO|CH =Y £E7h L2|A{LE M N7} S2|ChEX]
o=|a1 ol 2t E(e Al O|EY0|S HA mje DL2E TA| EHY OfR AjZte S

Z10| =L}

retrans=n Z= E}QOIE
2| OF20| YoiLtH 3t EAHO| SX| E[AHL 2& 40

"ME 7t HL2SEX| QS "server not responding"'O|2t= MIA|X| 7} =& E=ICH
retry=n WSRO TH S NFS Or2E ¢ 0| ZI[5H7| 7K dde SISt

7|24t 2 10000 t'._'lollif-

namlen=n NFS MH7} RPC OIRE ZZ2EZEQ| HAM 2 & X|{SHX| &2 f &4 ot
AR X[ &= ot Ho| ZO|E FA[SH.
POSIX pathconf & 4= & X|& 3}7| QA At2E=ICE
J|2Zre 255 J{o| 2Xjo|C}.

- HA T

port=n NFS AMH{Q} GIZE 4 Q= EE HSE M $hch DHOF 0 O[24E( 7|23 ) 2F
SAEQ| ZEMN|IH(portmapper) O A Z 9

2tof ZEOHIHO| NFS H|20] S50 AX| 2 B0 2049 2t= HE NFS
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TE WS AFREICH
mountport=n  mountd ZLE HZ X|H35}7|.
mounthost=name mountd & Ald Q0 SAE HE HIICH

mountprog=n YA ZA HESH7| floh AH8E = U= EEQ| RPC
a 5

r
FoF of2] T2l NFS Af

Z2IHHS E H DHCL 2dstn YS o
ARESICE 7|24/2 EF RPC OIRE HE Z=23# #H3z 9l 100005 O|LCt.
bg OHF X HHAH NFS O E A|=7t EfQOotR Z2| M #Izt2EoAM H™lS AlH
ZICt 7| gt WIARREER H™ASHK| & Y ZI|siC}
fg HNEHR NFS O E A|ZO|A EFQOF20| 2 2| H O A Z£7| sf H2ICt
7| 22Lo|LCt.
soft NFS 3t EA0AM Z= EFQUOLRO0| Z2|H ZZ O™ A /O )HE =gt
7|23t 2315 NFS 2t A A2 THA|= St= ZAO|Ct
hard NFS 3t =AM F EfQOr20| ZE2|H 2£ A0 "server not responding”,
"MEZF 8BS SHX| $Z" O|2tl £t Fots| AA|=THCE
0|Z40| 7|&7t0|Ct.
intr T EtQOLR0| M7|1 StE O E =l MEietH 2 & A2 FXSIEE A|OE
S HIEZ &30 EINTR A|214S H=LUjCt
7|23t oY AYEE AHEE K| %= AOo|Ct
tcp NFS 3} Q A|AHEHIS 7|=2Zt01 UDP 7} OfL|2} TCP T2EZS ALE3I]
O E SIEE ot
o2 NFS MH{ES0| QZX| UDP Ot2 X|StC}.
udp NFS 3} A|AEIS UDP Z2EZZ ORE SiCh 7|23t

26 NIS AH S& A|AHR MH

NIS MHE 0|83t0] 88 A 25 AAHS e IEAQ -2 34 F&EHQ Sun 9| yellow
page OfA |e{=l yp 2F Idap project O Af Lt2 openldap & O|8%t= 20| ULCE
302/401 mj|O|X|
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openldap 9| Z20f= CtZ application 0| AN AE F&2= 0| X|¥ st AUes 2HE 1 IA7|L
Zio|7F ofF FHeQ| sictn = 5= QUL
07| M ZHCHS| ypserv, ypbind £ 0|83t NISZ E8t Y Q15 AAHE Foishs Q0| CHsl

O ZALY.

- MH|,Z2Eo|E ZE MW &

A

rk

ALt yp 2 S2L0|AHE tool 0| MX| TN RJAO{OF StC}

# rpm -Uvh ypbind-x.x.x.rpm
# rpm -Uvh yp-tools-x.x.x.rpm
# rpm -Uvh ypserv-xxx.rpm — -> AHH MHY ZL20| MX|

/etc/host.conf WHAN multi on B™HE =7} siC}

# vi /etc/host.conf

order hosts,bind

multi on

NIS =0{Ql O|§& ZA7FetCh (DNS o =ofel 1f NIS =0Ql2 CHE Xp&2| ZAO|Ct. )

# nisdomainname < NISDOMAIN >

/etc/sysconfig/network 0f NISDOMAIN L& 7} $tCt.

# vi /etc/sysconfig/network
NETWORKING=yes
HOSTNAME=test03
GATEWAY=192.168.123.254
NISDOMAIN=< NISDOMAIN >

- M 2
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O| Al
—

o
rE
oX
of
o

2= NIS A|AHEINA shadow file

g o B4 U 4H
/var/yp/Makefile & EOAM all: 2 XSS AM

St

oy ot

# vi /var/yp/Makefile

all: passwd group hosts rpc services netid protocols mail ¥
# publickey shadow netgrp networks ethers bootparams printcap W
# amd.home auto.master auto.home auto.local passwd.adjunct W

# timezone locale netmasks

LteCh 0f7|M FMLIBF0| shadow S FA stoz wjLjZECH

all: passwd group hosts rpc services netid protocols mail shadow ¥
# publickey netgrp networks ethers bootparams printcap #
# amd.home auto.master auto.home auto.local passwd.adjunct W

# timezone locale netmasks

13 = ypserv o yppasswd £ A|Z of =L} 7|28 2 yp £ rpc E O0|E5l= A{H|A
O =Z portmap & HA MEMSIO{OF SHCL.

# /etc/rc.d/init.d/portmap start

# /etc/rc.d/init.d/ypserv start

# /etc/rc.d/init.d/yppasswdd start

# chkconfig --level 345 portmap on
# chkconfig --level 345 ypserv on

# chkconfig --level 345 yppasswd on

AY AT MHe AY =S SC0|UE MH=2 HE 7tseh Map 22 BHECL

rin

# make -C /var/yp

o
5
X

I
HYLCh 3F2|0 AT MHel AE Lo HE0| Us dF HEAl 2 HFES LA
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Of 220IAEAM HPE AY SES AA

ZC0[AENME
£ F2lE g% U= ypbind

ypbind &2 /etc/yp.conf £ %

# vi /etc/yp.conf

gt UL

ypserver < NISDOMAIN server for HOSTNAME >
domain < NISDOMAIN server for HOSTNAME >

ypserver o AF HEE rpc & B A8 kM AW Meel Hm

2I=-0| ERsttt

¥ 5| ypbind & AUBICE ypbind HA| portmap O] HXA{ A |0{o} St}

# /etc/rc.d/init.d/portmap restart
# /etc/rc.d/init.d/ypbind restart

a3 & /Jetc/passwd, /etc/group AHOIM nis 2 AXHES Q= SHALC

/etc/passwd L} O] X SFCHO| < +:*0:0::

/etc/group LU Y SFCHO < +:*:0:0: >

# vi /etc/nsswitch.conf

passwd: files
shadow: files
group: files

Q Lj8e .oz A .

passwd: files nisplus nis

shadow: files nisplus nis

*aaua
=2Ta—

2 27k

> =
g =7t Zrh.
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group: files nisplus nis

Zct0[QE 4

Qs A~

o
ro
HU
ot
muju
u
o
K}
[m
>
[>
oo
rlo
L)
4r

m
mjo
OF

1Z=0{0F St} nsswitch A% M2

OfX I HE2= AHF

U0 YRE 0] [Tk F ypserv Of AYS AT make -C jvar/yp
2 MY U8 B ot

ypserv O GIEE S2L0|AE AAHOR Yol M2 HHE A

O 2 ssh L} telnet ¥HS St JI510{0F oot

# yptest
# ypcat passwd

?l HHS AMESHH A ypserv Fo| AY YR AfE FES0| EHE A0t
SZH0|HE MHO|A ypserv AZ2l IAJE HES L= yppasswd FEHS ALt

# yppasswd < userid >

O|2M ypserv £ 0|8% AE & 2T AILHO| o LOF ERUACE yp = ZHEFSH 792 A[AH
2IS0l ROl AFEE[OTICE S&e ofE2AH 0|8 2T A== yp ECh= openldap 22 49

S0l 22X LA0|Ct

yp 2 THIotH f0A AHMXO| ypserv O|Ae| AE YLt BZEH BEA| Hvar/yp 2 map &
M AL AFHAZFO0F SHCE A T|Of A2 AE JEE QA4S = Rettt

olZalA oM AF
Ble 222 OlL2tD MZBCL AY HES HPSD AN FHU S AL SHOINAY

—

Ly o
o AEE el MHOIA 22| =

OlEA HE2 d2= Ero| AFo 2HE FHO| (adduser, useradd, userdel, passwd ) 5=

yp 2t HHOQl MESI0 scripts At=HLE Ot cron &0 B2 F7|2 S5 FH =1t
Al

HJIﬂJ

B oe|Hel 53 T4 yp Lt ldap 22 A AT S AM2HOME BIEA] AR & Z67t
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AL M oF Ej= FO| AUCL = AEA 8 E0= NFS S22 dtLtE SEloF ot=
FO|Fo| ARt F AZ2 AE MHE Sl ABEO &S 7HssHXIt 8207 AE MY XA
ot M0 Bz dixf P&£S5t= Muo| 8 07t 7|0 2H7E e = ATk o2t &
M=ol & EC7F NFS S22 FH&E A|2"H0|M= ypE 0|8t NIS MHE AL8StL 8 07t
AAE HZ 22|E AAH YA = 3EHOAM DS HPC Management ToolQ| 24F A|AH At
AY #e| Z2I™MS 0|8%t0 AFE 2elstH 2 Ao|ct
3. Teragon HPC A7 5}7|
3.1 Time Sync 47
SEHAH ALHOME =B ZHo| A|AH A[ZHO] YX|BHOF St= BRIt ACL = WE Z2IHM =
EMAL AZHE 7|FC2 W2 Z2IUME S El=0| O|7F YX| otX| QoW T2 MAZE S4 &0
= 7F gl = Aok OH7|0f| HPC Al2H-M= 714 A[A" 2F7F 22 AlZHE |XIS] FOF StCt
Master =EE AlZF MHZ Mot LHX| AL L EE0| Master 29| AZtDt K| =2 SiFE=
d7o|ct

79

[

- master node 0] time A{H|AE

C}.

“disable = yes"& “disable = no" 2 HZAS| =Ct
# vi /etc/xinetd.d/time
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service time

{
disable = no
type = INTERNAL
id = time-stream
socket_type = stream
protocol = tcp
user = root
wait = no

Xinetd Gl2& MA|ASI0] 288 HEAZICH

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

- master node 9| A|Z}S EE A|ZtQ 2 kL)

by

# hwclock -w

# rdate -s time.bora.net

- read node Oj|Aq{ master node A|Ztn} ¥LUX| A|ZIC}.
# rdate -s master

- master node Oj|Al A|ZI0] ¥LX|SI=X| =tOISIC}.

# dush date

- master node Of|A{ time sync scripts& SfLt THS11 cron0f| Of A|ZF OfC}

s W MY A ELE
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AMA" A[ZEEZ BIOS BE A7 X AlZICH OH = 52F AKX AZH MHO| A|ZHS SHECE
dushZ 0| 830 A HAF E0|A master = E9| A|ZtaF YX| A|ZICH

# vi /root/bin/timesync

#1/bin/sh

hwclock -w

rdate -s time.bora.net

Jusr/clx/sbin/dush rdate -s master_node

Dush£ 0|83l ™ L E0| data HEE Master = =0A ZSHSITE FIC}
# vi /root/bin/timeview

#1/bin/sh

Jusr/clx/sbin/dush —s date

[node00] Tue May 11 18:49:39 KST 2004
[node01] Tue May 11 18:49:39 KST 2004
[node02] Tue May 11 18:49:39 KST 2004
[node03] Tue May 11 18:49:39 KST 2004
[node04] Tue May 11 18:49:39 KST 2004
[node05] Tue May 11 18:49:39 KST 2004
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Cron Of &E3t0] Of A[Zt OfCH A|ZHS K| AlZICH

# crontab -e

/etc/rc.d/inint.d/crond restart

3.2 Compiler M%x| 9 MH™

0E
I
[El

2332 fortran O|L} C 2 BHEOITICL 2l5A0ME 7|RKo=
PO 452 9o &8 HoYE HO| A8ty HEMOZ ALE5t= %
@t Portland Group Compiler 7t QUCt O{7|ME O] &= 7tX| ZHOIYUHE AXK|

- intel fortran/c++ Compiler AX]

intel Compiler AX| Ht#He o

=
o
o] YO{5A|1 install.sh& AlSHSHH =ICE

ne
Ot
n
+4
1o

o
N
Mo
&
=]
ne
mjo
nx

ftp://clunix@technet.clunix.com/Hpc/intel
# tar xvf |_fc_p_8W[1#].0.055.tar

# mv |_cpp_63460285.lic |_cc_p_8.0.055

# cd |_cc_p_8.0.055

# /install.sh

// compiler AX| AZ -> /usr/local/intel/fc

# vi /etc/profile.d/intel.sh

Gnu C/FCE X|¥ 3IX|

It Y2 2= Intel Compiler
St= 2o CHsf o FHotot

Mx| ClAER
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#1/bin/sh

PATH=$PATH:/usr/local/intel/fc/bin

export PATH

/usr/local/intel/fc/bin/ 10| ifortvar.sh It 0| Z=X{SHCt.
AE /etc/profiled/ 2O EAtS] =0 H2|SiCt.
iccO] AR0| % fortrandf AX| SHe ZASICE MX| AZQHS /usr/local/intel/cc 2 M8 HEICE
il

StAE™ 2 icevarsh TS EAMS] &

- PGI Compiler 2X|5}7| (x86_648)-(IA32= FY)

ftp://clunix@technet.clunix.com/Hpc/pgi-amdé4
ftp://www.pgroup.com

kkkk PGI AE'IxI E 1*_2' *I.Egl- *kkkkk

PGI AX| M0 Kernel Upgrade 7} EQ3%t 7429 HiE A| Kernel Upgrade 0|3
PGIE MX| S} E 35}0{2}. O}l GLIBC Version 2X|2 Qlol| x| LM s £
ALk

# cd /usr/local/src/pgi-amd64/
# tar xzvf linux86-64[1].tar.gz
# ./install

End-User License

NOTICE: PLEASE READ THIS DOCUMENT CAREFULLY BEFORE DOWNLOADING,

COPYING OR USING THE SOFTWARE. THIS END-USER LICENSE AGREEMENT

("ELA") IS A LEGAL AGREEMENT BETWEEN YOU, THE LICENSEE (A SINGLE

PERSON, INSTITUTION, OR LEGAL ENTITY), AND STMicroelectronics, INC. A
311/401 m|O|X|
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DELAWARE CORPORATION WITH ITS PRINCIPAL PLACE OF BUSINESS AT 1310
ELECTRONICS DRIVE, CARROLTON, TX 75006 ("ST") FOR THE SOFTWARE,
ASSOCIATED MEDIA, PRINTED MATERIAL, ELECTRONIC DOCUMENTATION OR ANY
PORTION THEREOF. BY INSTALLING AND USING THE SOFTWARE ACCOMPANYING
THIS ELA INDICATES YOUR ACCEPTANCE OF THESE TERMS AND

CONDITIONS. PLEASE NOTE THAT YOU MAY NOT USE, COPY, MODIFY OR TRANSFER
THE SOFTWARE OR DOCUMENTATION OR ANY COPY, EXCEPT AS EXPRESSLY
PROVIDED IN THIS ELA. IF YOU DO NOT AGREE TO THE TERMS AND CONDITIONS

Address:
The Portland Group Compiler Technology
STMicroelectronics
9150 SW Pioneer Court, Suite H
Wilsonville, OR 97070
USA

Do you accept these terms? [accept,decline]

-> accept B Y.

This release of PGI software includes the ACML, which is a tuned
math library designed for high performance on AMD64 machines,
including Opteron(TM) and Athlon(TM) 64, and includes both 32-bit
and 64-bit library versions.

More information about the ACML can be found at the ACML web site:

http://www.developwithamd.com/acml

Install the ACML? [y/n]

following license.
LICENSE AGREEMENT
AMD CORE MATH LIBRARY
312/401 m|O|X|

g%g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

IMPORTANT: This is a legal agreement ("Agreement”) between you, either
as an individual or an entity, (the "USER") and Advanced Micro Devices,
Inc. ("AMD"). By loading the software or any portion thereof
("Software"), and any related documentation ("Documentation”), USER
agrees to all of the terms of this Agreement. Additionally, USER

remains subject to the original terms and conditions of any other
software license agreements entered into by USER and a third party.
USER is responsible for ensuring that use of the Software provided by

AMD is not in violation of any such agreement.

Do you accept these terms? [accept,decline]

-> accept Y},

Please specify the directory path under which the software will be
installed. The default directory is /usr/pgi, but you may

install anywhere you wish, assuming you have permission to do so.

Installation directory? [/usr/pgi] /usr/local/pgi

Installing software into /usr/local/pgi (this may take some time).

HHRHHHBHRHBHRHRHRH BB R

If you don't already have permanent keys for this product/release, a

fifteen-day evaluation license can be created now.

Create an evaluation license? [y/n]

->y £ =it ( evaluation license MAMEZX] E0{&..) -> 15

ne
>
0fo
=
ofr
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PGI Software: PGI Fortran/C/C++ compilers and tools for 32-bit x86
and 64-bit AMD64 processor-based computer systems.

Do you accept these terms? [accept,decline]

-> accept E YL},

Creating temporary license.
Please enter your name: root -> root £ Q=SICt
Please enter your user name: root -> root & Q= gHLC}.

Please enter your E-mail address: root@localhost -> rootS Q24 gHC}.

You have entered the following information:

name root
user name root
E-mail address root@localhost

Do you wish to change anything? [yes/no]: -> no

The above information was saved to /usr/local/pgi/license.info.
Do you want the files in the install directory to be read-only? [y,n]
>y 2 M Euch

-~

# cd /usr/local/pgi 7EM M HEHL 2 X7t AREJ=XE 2ol

*kkkk E}Olﬂﬁ HEI-E. ¥2| AI.'&;I- *hkkkkkkhkkkkhkhkkhkhkhhkhkhhkkhkhkkkkk

evaluation license OjAM Al license upgrade #|El0] YS AL0=

(=]

aldl User2 evaluation license information 2 S X £ d}2}.
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HPC 2| MPI 2 0| AI2E|= Lammpi 2] AL root 2= A% 4 QILCt
a9t root 2 PGI AF2AHTH0| FO{X|™H root AHO|A compile & 811 CiA|
Yt AHE2 2 lam & S2{0f st= HAHZFO| 42t x7] A=oM B 1
sl 2ESI=E St

kkkkkkhkkhkkhkhhkkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhhkhhhhkhhkhkhhkhkhhkhkk

a8z HIEA| Jetc/profiled O Cig &8 485 €0 &
# vi pgi.sh

export PGI=/usr/local/pgi

export PATH=$PGI/linux86/5.1/bin:$PATH

export MANPATH=$MANPATH:$PGI/linux86/5.1/man
#export LM_LICENSE_FILE= $PGI/license.dat

# cp pgi.sh /etc/profile.d
# source /etc/profile.d/pgi.sh
# pgf77 testf

NOTE: your evaluation license will expire in 14 days, 23.9 hours.
For a permanent license, please read the order acknowledgement
that you received. Connect to https://www.pgroup.com/License with

the username and password in the order acknowledgement.

Name: root

er.  root

Email:  root@localhost

Hostid: PGI=000C76E0827FB855DE54B8

315/401 mj|O|X|
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PGFTN-F-0002-Unable to open source input file: test.f

ZO| HMZX|IZt X FEH2=2 X7 £ T AO|CH

UChot HAES S22 3= 220AM HSots ME 225 HOY

# cd /usr/local/pgi/linux86/5.1/EXAMPLES/linpack/UNIX
# make
# /linpkrd

norm. resid resid machep x(1)-1 x(n)-1
1.89264926E+00 8.39915160E-14 2.22044605E-16 -6.22835117E-14 -4.16333634E-14

times are reported for matrices of order 100
sgefa sgesl total Kflops unit ratio
times for array with leading dimension of 201
0.00115 0.00004  0.00119 578917. 0.00345 0.02118
0.00114  0.00004  0.00118 582436. 0.00343 0.02105
0.00112 0.00004  0.00116 589944. 0.00339  0.02078
0.00117  0.00000  0.00117 585947. 0.00341  0.02093

times for array with leading dimension of 200
0.00113 0.00004 0.00117 587926. 0.00340 0.02086
0.00113 0.00004 0.00117 586895. 0.00341 0.02089
0.00113 0.00004 0.00117 587817. 0.00340 0.02086
0.00117 0.00000 0.00117 585409. 0.00342 0.02095

ROLLED DOUBLE PRECISION LINPACK PERFORMANCE 585409 KFLOPS
FORTRAN STOP
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3.3 A2 Library AX]

71 2% Q! blas@t lapack 2 Redhat 0Off 7|2 ©Xf Z[0|X U= AS AHESHH EICL

# rpm -Uvh blas-x.x.x.rpm

# rpm -Uvh lapack-x.x.x.rpm
- ATLAS 4X| 5}7]

ATLAS (Auto Tuning Linear Algebra Subprogram) = =X|
A|AHEI(CPU, Compiler) of StA Xts2 2 Tuning 10 %
Z=YWOICL 7|2H o2 ALEdt= blas 20[22{2[0f H|3Y
Test & &R0z 92| 2t0|E2{2|E Link 3t0{ AEStC}

ALH0| AFE &= BLAS 2toj=22| S diE

2ro|2e2| gEdE Us0 F=

1
1o

Y
on
OF

F7| O-20f Linpack Benchmarking

2 2 Compiler O|C}. 2K AME HLYUZE 7t Us R= &&
oto] 2to|E22|E TEE A0[ 950 FE[StCh SHA|ZH Compiler 22 HEX|7t &&=
I.

xot 4271 A0 Ol Z4 A|AH”of &0 wef HES| ] s{of oot
07| M= PGl HutU{et Opteron ZZ MM 2tF0M HutY St= 20| CHsi OoF 2L
M Z[4 atlasE Cf2 B=Ch

http://math-atlas.sourceforge.net

[root@otn02 hpcl# tar xzvf atlas3.7.8.tar.gz

[root@otn02 hpcl# cd ATLAS/

[root@otn02 ATLAS]# make config CC=<ANSI C compiler>
( if you have other Compiler. Default is gcc Compiler )

# make config CC=pgcc
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011
010
009
008
007
006
005
004
003
002
001

Enter number at top left of screen [0]: < enter >

Before going any further, check
http://math-atlas.sourceforge.net/errata.html
This is the ATLAS errata file, which keeps a running count of all known
ATLAS bugs and system problems, with associated workarounds or fixes.
IF YOU DO NOT CHECK THIS FILE, YOU MAY BE COMPILING A LIBRARY WITH KNOWN BUGS.

Have you scoped the errata file? [yl

ATLAS can detect almost everything it needs to know, so choosing the default
or 'Other/UNKNOWN' will at worst simply extend the install time (if you tell

config the answer to something ATLAS can skip some tests).

Configure makes no changes to the state of things until all questions have
been asked and answered. Therefore, if you get confused and want to start
over, feel free to break out of this program (CTRL-C, CTRL-BREAK, etc)

and start again. Alternatively, if you make a mistake you can finish the
configure process, and then edit the created make include file by hand to fix
the mistake manually (the name and location of this file will be printed

out at the end of configure).
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If you have problems during configure or installation, consult the file
'ATLAS/README/TroubleShoot.txt'.

Are you ready to continue? [yl:

Probing to make operating system determination:

Operating system configured as Linux

Probing for architecture:

Select pointer width and ABI for x86-64 system:
1. 32 bit libraries
2. 64 bit libraries

Enter bit number [2]:

Architecture is set to HAMMERG64

Probing for supported ISA extensions:

AltiVec: NO.

AltiVec: NO.

SSE3: NO.

SSE2: NO.

SSE1: NO.

3DNow2: NO.

3DNow1l: NO.

ATLAS can provide SMP support for the Level 3 BLAS via Posix threads.
If you choose to build a threaded library, ATLAS will compile all
aspects of the library (including the serial components) with the
threaded compiler/link flags. Most machines can use the serial
library even when it is compiled with threaded options, but this
is not guaranteed to work, so if you want a true serial library,
answer no to threading below.

enable Posix threads support? [yl:
Number of CPUs: 2

Required cache flush detected as : 2097152 bytes
Looking for compilers (this may take a while):

/usr/bin/gcc  :v3.2.3

319/401 m|O| K|
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F77 = /usr/bin/g77 -fomit-frame-pointer -O -m64

CC = /usr/bin/gcc -fomit-frame-pointer -O -mfpmath=387 -m64
MCC = /usr/bin/gcc -fomit-frame-pointer -O -mfpmath=387 -m64

FINDING tar, gzip, AND gunzip
tar  :/bin/tar
gzip :/bin/gzip
gunzip : /bin/gunzip

ATLAS has default parameters for OS="Linux' and system="HAMMERG64'.
If you want to just trust these default values, you can use express setup,

drastically reducing the amount of questions you are required to answer

use express setup? [yl: n

You need to choose a name which represents this architecture (eg. UltraSparg,
Dec21164, etc). Do not use a generic name (eg. solaris, linux), which might
apply to different hardware. This architecture name will be appended to the
name of the created make include file, and appear in all subdirectories, so
don't make it longer than you like to type. The name should follow the rules

for file names (so don't use punctuation and spaces, for instance).
Enter Architecture name (ARCH) [Linux HAMMER64 _2]:

The ATLAS install process is heavily file-based, and this can cause major
reliability problems when interacting with an overloaded or malfunctioning
remotely mounted filesystem. ATLAS therefore has a mechanism in place to
allow for a delay before a file is declared to not be there, so that

slow NFS (i.e., waiting for amd timout) problems can be overcome, or for
handling slightly differing clocks between server/client. This problem is
magnified if doing cross-compilation. In the question below, we ask how
much of a delay, in seconds, ATLAS should tolerate between file creation
and appearance. If you are installing on a local filesystem (eg. /tmp) or

a smooth-running NFS system, answer 0; for a moderately loaded NFS server, you

320/401 m|O| K|
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may want a value in the 10 second range, and for cross-compiling systems or
NFS servers experiencing errors, you may want to go as high as a couple

of minutes (120).

Enter File creation delay in seconds [0]:

Enter Top level ATLAS directory [/usr/local/src/hpc/ATLAS]:

Enter Directory to build libraries in [$(TOPdir)/lib/$(ARCH)]:

Enter Library name for ATLAS primitives [libatlas.al:

Enter Library name for the C interface to BLAS [libcblas.a]:

Enter Library name for the Fortran77 interface to BLAS [libf77blas.al:
Enter Library name for the C interface to BLAS [libptcblas.a]:

Enter Library name for the Fortran77 interface to BLAS [libptf77blas.a]:

I'm going to ask you for information about your Fortran 77 compiler. ATLAS
does not need Fortran77 to build, so if you don't have a Fortran compiler,
the install can still be completed successfully. However, ATLAS built without
a Fortran compiler will not be callable from Fortran (i.e., the user should

use the C interface), and we will not be able to do full testing, since some of

the tester code is written in Fortran77.

Enter F77 Linker [$(F77)]: /usr/pgi/linux86-64/5.2/bin/pgf77
Enter F77 Link Flags [$(F77FLAGS)]: -fast -tp=k8-64

I am now going to ask for two C compilers, and their associated flags.

The first such set (CC & CCFLAGS) are used in compiling the non-generated
ATLAS code. This code is written in normal C, and responds well to high
levels of optimization. Typically, this is set to your default compiler,

and your highest levels of optimization.

The second set of C compilers (MCC & MMFLAGS) is used to compile the generated
ATLAS code. Generated codes are written at a very low-level (think of C used

as a kind of portable assembler). On many platforms, high levels of

optimization are detrimental, as the compiler tries to pipeline a perfectly

pipelined code, and succeeds in reducing performance substantially (this

occurs on DEC ALPHAs & Sun UltraSparcs, for instance). If the default does

not work for you, try a midrange optimization such as -O. The generated code

does not alias any output arguments, so aliasing optimizations should be OK.
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Enter ANSI C compiler(CC) [/usr/bin/gcc]: /usr/local/pgi/linux86-64/5.2/bin/pgcc
Enter C Flags (CCFLAGS) [-fomit-frame-pointer -O -mfpmath=387 -m64]: -fast -tp=k8-64
Enter C Linker [$(CQ)]: /usr/local/pgi/linux86-64/5.2/bin/pgcc
Enter C Link Flags [$(CCFLAGS)]: -fast -tp=k8-64

Enter Archiver [ar]:
Enter Archiver flags [rl:
Enter Ranlib [echo]:
Enter BLAS library []:

Enter General and system libs [-Ipthread -Im]:

Finding F77 to C calling conventions (this may take a while):
Assertion system(In) == 0 failed, line 884 of config.c
Unable to figure F2C data

Calculated F77/C interoperation conventions:
Unable to determine naming conventions
Unable to determine F77/C integer correspondence

Unable to determine F77/C string interoperation

Your architectural defaults do not include defaults for the

Level 1 BLAS. ATLAS now has the ability to tune the Level 1 BLAS to

your machine. However, this will add time to the install. If your

algorithm utilizes the Level 2 or Level 3 BLAS to any degree, the

the Level 1 BLAS will usually be a low order term, and thus only matter

for small problems. Therefore, if you don't think you need good performance
from the Level 1 BLAS, you can answer "no" to the question below, and ATLAS
will skip the Level 1 tuning. ATLAS will still provide Level 1 BLAS, but

their performance may be much worse than if tuning were allowed.

Tune the Level 1 BLAS? [yl
Creating ATLrun.sh

Creating subdirectories:
Checking for already existing subdirectories ........ no

Subdirectories successfully created.
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Storing L1 cache size of 64KB.

Moving config logfiles ConfSummary.log and ConfDump.log to bin/Linux HAMMER64_2/INSTALL_LOG/

Configuration completed successfully. You may want to examine the make include
file (Make.Linux HAMMERG64_2) for accuracy before starting the install with the command:
make install arch=Linux HAMMER64_2

rm -f ./xconfig

[root@otn02 ATLAS]# make install arch=Linux HAMMER64 2

FAS| HOHUO| R=E[H FYHoz2 o AL XHSE blas 2t0|E2Z|E ALE

O|C}.

o
+
50
)
futa
S

~ATLAS/lib/Linux HAMMERG64_2/ 510j libatlas.a, libf77blas.a, libptcblas.a,
libstatlas.a, libcblas.a, liblapack.a, libpf77blas.a @ 2 2t0|E222|7t S FMXMo=z HIMAO| 0T
2 o|Ct.

- ATLAS %|Xi3} }7]

Cache edge Size £}0| JU=0H| Pentium 4 o] ZRE= 7|2XMOF 209KZE Z|O{H ULt O|A=S HAHY]
=13

|
HESIH 52 & A2 + U= P4 oAM= 384K 7t O| QR d5& ERLH

# vi ~ATLAS/include/<ARCH> /atlas_cacheedge.h

#ifndef ATLAS_CACHEEDGE_H
#define ATLAS_CACHEEDGE_H
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#define CacheEdge 524288 -> =74
#endif

line 79 &=~

//#define USE_F77_BLAS -> F=AX|Z|

#ifdef ATL_USEPTHREADS
#define USE_L3_PTHREADS
#endif

# ~/ATLAS/bin/<ARCH>/make xsl3blastst, xdI3blastst, xcl3blastst, xzI3blastst Al3H

M ATLASE AU ot= O Q3 AjZtat QILiZE 30k Aol R A|Zh2 Xt otop & 2 Ot

HE EE HOHZ|E TS F&= A0 F5 AO|CL

me >

34 HE =z MHX| 9 A% ( MPICH, LAM-MPI )

- lammpi 42 X|/4%d5}7|

http://lammpi.org/download

# tar xzvf lam-7.0.5.tar.gz

# cd lam-7.0.5

# ./configure --prefix=/usr/local/lam

// intel compiler HEA| //

# /configure --prefix=/usr/local/lam --with-fc=ifc --with-cc=icc --with-cxx=icc

// Tt /etc/ld.so.config Of intel 3 2fo|E2{2| A2 E HO0{F of & O configure
Al ofl2{ .
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A

0t PGI ZntYUa| Mx| A= o2 configureE XX #iCt

# ./configure --prefix=/usr/local/lam --with-fc=/usr/local/pgi/linux86-64/5.1/bin/pgf77 W
--with-cc=/usr/local/pgi/linux86-64/5.1/bin/pgcc --with-CFLAGS=-DDEC_ALPHA

9|= AMD64bit Opteron SHZ0|A XL+ 2402 32bit SA A= OFX|2F --with-CFLAGS=-
DDEC_ALPHA £M2 H|A3tC}.

--with-cxx=pgCC (closs compile)E FI7tat HQ 7t QU

njo
>
rir
%
N
ey
H1
u
ot
o

J
r

lam-7.1.x O|& EHE= configure 5M9| H3lIb QUL

--with-cc, --with-cxx Z2 40| & E|X| 4= M7t ACt J2HM X
HOtAo| £[0{X|= Shell 2| &3 #H BEOAM 4H CC CXX FC S 0|2 X8

sl £ WTY Slojof YYHOE FMS HE AL + Utk

# CC=/usr/local/pgi/linux86-64/5.2/bin/pgcc

# CXX=/usr/local/pgi/linux86-64/5.2/bin/pgCC
# FC=/usr/local/pgi/linux86-64/5.2/bin/pgfo0

# CFLAGS=-fast

# FFLAGS=-fast

# CXXFLAGS=-fast

# export CC CXX FC CFLAGS FFLAGS CXXFLAGS

# ./configure --prefix=/usr/local/lam

Jot
rlo

Jconfigure --prefix=/usr/local/lam CC=/usr/local/pgi/linux86-64/5.2/bin/pgcc CXX=/usr/local/pgi/linux86-
64/5.2/bin/pgCC FC=/usr/local/pgi/linux86-64/5.2/bin/pgf90 CFLAGS=-fast FFLAGS=-fast

O| sHfZECt.

intel complier S A| .

# CC=/usr/local/intel/cc/bin/icc
# CXX=/usr/local/intel/cc/bin/icc

# FC=/usr/local/intel/fc/bin/ifc
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# export CC CXX FC

Jconfigure --prefix=/usr/local/lam-intel CFLAGS="-O3 -fast -unroll -axW -tpp7 -align' FFLAGS="-O3 -fast
-unroll -axW -tpp7 -align'

lam-mpi Of| M intel compiler 2} HE5}7| 2|8fA= Pentium ALY ZZMAE ARSI0{0f

ok

=y

# make

# make install

# vi /etc/bashrc

LAMHOME=/usr/local/lam
PATH=$PATH:/usr/local/lam/bin
export LAMHOME PATH

lam-mpi 7} compiler 22 o8] 7§ AX| 2 HAL20= HEA

SIS lam-mpi Off %30 lam A& O HES A7 FO{Of SiCY.

o Ho

1ok

2t compiler & geg, intel, pgi & 25 AFESCILD SHH lam-mpi &
I_

2t compiler 0f StA 3H-E compiler 8 3=0{0f BIC}.

lam-mpi compiler Al..8E HS compiler off StA|.

# ./configure --prefix=/usr/local/lam-gcc

# make && make install

# ./configure --prefix=/usr/local/lam-intel
# make && make install

# ./configure --prefix=/usr/local/lam-pgi

# make && make install

ot #0| 2tz X HutedS HF0{0F SHCf

# vi /etc/lamhosts
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real00
real0l1
real02
real03
real04
real05

Cpu 7t smp 2 BR0= .

# vi /etc/lamhost
real00 cpu=2
real01l cpu=2
real02 cpu=2
real03 cpu=2
real04 cpu=2
real05 cpu=2

lamd & HAHSICE lamd 2 root 7t OfEl b A YoM AStojofF ohCt

=
HOLS MZISIM |amd O] MO|ME 750 @2 Z1 lamusers 2t 122 OFS 0] A
=} =

hpcusers 2t 1F0| &3t KT A3 7HsE Ct.

o

$ lamboot -v -b /etc/lamhosts

// lamd Of 2fs{f A Lto] oot =E 2[AE
$ lamnodes

// lamd ZFX|

$ wipe -v -b /etc/lamhosts
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$ mpicc -o ring ring.c

$ mpirun -np 8 ./ring

o
i

gt lamboot =% A| SSI boot modules 0jj2{7} &ASIH configure A| --with-boot= 0] Al2E
| Al

ZZEEO0| off QX =elsty siT Z2EE 42| 40| o]¥0] =XIE =lstet. MPI S40f
0|8kl Z2EE2 rsh 2 ssh 7} QICL 2T oM Qs REO0| EH2 2 ZFo= X|E elsict

MPI Z2 10| ZQ MPI ZEZIM0| MMEIS BE AAWY UX|7H Elof ojof Fch 0l dhto)
AIAHO| XS 33 dutils OA HB8Hs dua 2 HHOIZ 0|80 YTHOE oo|Ef S7|2HE
71 2 ok,

- mpich Mx| /4% s}7]

wget ftp://ftp.mcs.anl.gov/pub/mpi/mpich.tar.gz

# ./configure --prefix=/usr/local/mpich -cc=/usr/local/pgi/linux86/5.1/bin/pgcc W
--fc=/usr/local/pgi/linux86/5.1/bin/pgf90 -c++=/usr/local/pgi/linux86/5.1/bin/pgCC ¥
--with-device=ch_p4 --with-arch=LINUX -flinker=/usr/local/pgi/linux86/5.1/bin/pgfo0

# make

# make install

# cd /usr/local/mpich/share
# vi machines.LINUX

# host_name:cpu_num
otnl:2

otn2:2

otn3:2

# cd /usr/local/mpich/examples
# /usr/local/mpich/bin/mpicc -o cpi cpi.c
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# /usr/local/mpich/bin/mpirun -np 2 cpi

Process 0 on otnl

Process 1 on otn2

pi is approximately 3.1416009869231241, Error is 0.0000083333333309
wall clock time = 0.000000

mpich GA| Compiler 22 02 7J|E AIRSIXA & M= HE HE prefix® CI2H FO{M AX| St

2 &laf.

# ./configure --prefix=/usr/local/mpich-gcc

# make && make install

# ./configure --prefix=/usr/local/mpich-intel
# make && make install

# ./configure --prefix=/usr/local/mpich-pgi

# make && make install

O|2t #0| EX|E StH ARE Al OtCt s MPI Aozl &td 472 sfoF ot= HAHEZ0| JUCt

St X| 2t Teragon HPC Management Tool OA X|&3l= MPIsel 0|2t =2 13Z 0| 2IH A &g &
= QUCL Ol 5o RtM3| SR SHAUCE

35 EA AAY AE A T2

- HPC A8 44 4

Ofgff A3 EH= dushE O[St HMZE 24t A|A"- 2 AE 22| A3 HSO0|th 0 A3 EH=
g H§U82=2 oI HZ HEHCE Dutils2 O A O HCt gradEl & AE 22| 7|s8 Mgz
AlX ArE2 of2Hol dutils2 0| A X|&3t= duseradd, duserdel, dpasswd S& O|23lH HO=HOAM O

otEet A& A 2|7t 7ttt

#1/bin/sh

DUTIL=/usr/clx/sbin
DUTILNODE=/root/.nodelist
ADDUSER=/usr/sbin/adduser
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CRTPASS=/root/bin/createpasswd

if [ $# -ne 2]

then

echo "Not enough input !! Input HPC User account and password to add !!"
echo "Please Enter HPC_user Password"

exit 1

else
cat /etc/passwd |grep $1:x:
cat /etc/passwd |grep $1:x: >file_chkl
s="ls -| file_chkl |awk '{x+=$5};END{print x}"

if [ $s 1= "0" ]; then

echo "NO, Can't create!! This account exists !"
echo "Please Enter another ID"

rm file_chkl
exit 1

else

rm file_chkl

$DUTIL/dush -I $DUTILNODE $ADDUSER $1
$DUTIL/dush -I $DUTILNODE $CRTPASS $1 $2
fi

fi

#1/bin/sh

if [ $# -ne 2]
then
echo "Among password creation, error occurrence !!"

echo "Please Enter HPC_user Password"

exit 1

else
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echo "$2"|passwd --stdin $1
fi

huseradd = HPC @} ZE O] 79| A|ABHICZ RMEl A|AHIO
|

NIS A|AES ZHXIX| @i LaXel AF &2(7F 7t

o

ypbind L} openldap BfAlOZ A|

[>
oz
mjo
-+
ret
me

X

| Z2 ypbind, openldap Z2

2 AM2Xte| HOME_DIR O] HFEA| NFS Atoj
4 OC2 AFESIEHA

o
UO{F O} St= HSHo] ACE 9 L2 24 A[2Ho| 2tE5 24t
2= NIS MHOM AE S St 2 F4 =t
orgfet Z2 2T USOXN Ag HlsHH L& A 227t ks U

huseradd = HtEA| /root/bin O |X|5}0{0F BIC}.
huseradd & 22| =(master,node00)0| A2t AFE3S}0J0F StCY.
createpasswd = 2= T E9| /root/bin 0| |X|SF0{0F SHC}
Dutils O] HFZA| MX| Z|0{X Qlo{of iC}.

/root/.nodelist 0] dutils AF& nodelist £ [HS 0|0}

rot

=y

AHE EH

rlo

Ct=ah ZLf.

# huseradd <hpc_id> <password>

- HPC AE 44X SE

# vi /root/bin/huserdel

#1/bin/sh

DUTIL=/usr/clx/sbin
DUTILNODE=/root/.nodelist
USERDEL=/usr/sbin/userdel

if[$# -nel]
then

echo "Not enough input !! Input HPC User account to delete !!"
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echo "Please Enter HPC_user"
exit 1

else

$DUTIL/dush -I $DUTILNODE $USERDEL -r $1

huserdel 9A| huseradd 2 Z2 3d4S Q3ICt
Ar8 2 ozl ZCt.

# huserdel <hpc_id>

IjARE HAL createpasswd

i

0| &3tq

Mot

o= QUEL SEX|ZE O] dutils 2 Z0| AE3HOF oHEt.

# dush createpasswd <hpc_id> <password>

3.6 Open PBS AM%| 9 22|37

PBS(Portable Batch System)= HiX| ZtQ! QI ZHEE A|AE XIS Ta|sH= T)7|X| L|CH
BiX| ZHelo|2t Ko #ME M| &1 Yo H2lste Tee L LD

PBSOAl= ZHE ARSI /8 Batch 221 S Shell Scripts@t MO 4852 FES|
G0 1 XQ0] ZRYM JHK| Eele QK| €1 ®EF|O{FLICH PBSE T AJAHIO) MX]
Sha QM G2 AIAHS 1802 20| 8% Yag YLct

- Open PBS 29| AX]
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Cts SHOIXIOM e =2as L2 Z=Ct

rir

http://www.openpbs.org

AAE S CYyER|0f BOf HiCt
OpenPBS & BHo|Lf2|9t A HEfZ RBE0f FCh HEH AYANE HA| vroLf2|2
St Uk AA2 MX| s WHO| Cfsf Lo HACH

Openpbs = Master A2} b A&t MHO| EX| &&= Di7|X[7} 242 CHELC
22 X L A AL &= configure 40| CH27| U0 0]0f Fo|s{OF BtC}.

otgfl= MH = &% F40|Ct

[root@otn03 openpbs]# tar xzvf OpenPBS_2_3_16.tar.gz

[root@otn03 openpbs]# cd OpenPBS_2_3_16

[root@otn03 OpenPBS_2_3_16]# ./configure --prefix=/usr/local/openpbs --enable-docs W
--enable-server --enable-clients --enable-gui --set-tmpdir=/tmp #
--set-server-home=/var/spool/openpbs --set-server-name-file=server_name W

--set-default-server=HOSTNAME --enable-syslog --enable-shell-pipe

** __set-default-server0f|= master A{H{ 2| hostname & MO FH EIC}
--enable-clients = xpbs T2 1S OHE7| QoM = tcl/tk 2tH =Z 20| EQS|C}
goB o7} wasich

HA— — |_
[

ofgfl= ik AL MEel 2X MO|Ct

[root@otn03 OpenPBS_2_3_16]# ./configure --prefix=/usr/local/openpbs --enable-docs W
--enable-server --enable-clients --enable-gui --set-tmpdir=/tmp #
--set-server-home=/var/spool/openpbs --set-server-name-file=server_name W
--set-default-server=HOSTNAME --enable-syslog --enable-shell-pipe

** master AJHQ} &Ht M Q}9| X}O|= --enable-server L} --enable-mon O|L}2| X}O|LC}.

[root@otn03 OpenPBS_2_3_16]# make && make install

O[X HtO[LH2| RPM 22 &X| o= L#of CHoll LOr=A; A0 B3| 2 ZHEFSH
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Master A =

[root@otn03 openpbs]# rpm -Uvh --nodeps openpbs-exechost-2.3pl2-1.i386.rpm -> Z2}0|YE
o 7| X|

[root@otn03 openpbs]# rpm -Uvh --nodeps openpbs-2.3pl2-1.i386.rpm -> A{H I{7|X|

“* Master M ZO[M= MHEEHE 1{7|X[QF S2I0|HE A IH7[X|E ZF &KX otrf.

zHey A

A

[root@otn01 openpbs]# rpm -Uvh --nodeps openpbs-exechost-2.3pl2-1.i386.rpm

PBS A ZZ 20} S2I0|0|ME T2 BT MX|7} £|H /etc/profile.d/ 20| PBS
B iy 4F mYg pso ot

[root@otn03 root]# vi /etc/profile.d/pbs.sh

PBS_HOME=/usr/spool/PBS
PBS_SERVER_HOME=/usr/spool/PBS
PATH=/usr/pbs/bin:/usr/pbs/sbin:$PATH

[root@otn03 root]# source /etc/profile.d/pbs.sh

- Open PBS A7d HitH

4 o17| Ho| BIH PBS A T2I8Z AW SH0{0f ich
Mel & 43

[root@otn03 openpbs]# /usr/pbs/shin/pbs_server -t create

Incorrectly built binary which accesses errno or h_errno directly. Needs to be fixed.
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PBS_Server otn03: Create mode and server database exists,

do you wish to continue y/(n)?y

[root@otn03 openpbs]# cd /usr/spool/PBS/server_priv

[root@otn03 server_priv]# vi nodes

otn03 np=2
otn02 np=2
otn01 np=2

otn01 2 /etc/hosts O X|HE=l 22+0|HE AH Q| hostname 0|11 np=2
Process =& ©9|0|StCt. BFQ hostname:its QF Z0| s 20 FH TH

Ef2 ARESHACH= 2fO|o|tt

= SMP Ao AL
[ -

£ time shared

[root@otn03 PBS]# cd /usr/spool/PBS

[root@otn03 PBS]# echo "server_hostname" > server_name

MY 5 2382 My 2E 273 0[Q9] oo EEH0[UE 2 FA| fF0{0F SHCf

2= SCtO[UE MO of2f €8S SesHA SHEL.

MM

[root@otn01 root]# cd /usr/spool/PBS/
[root@otn01 PBS]# echo "server_hostname" > default_server
[root@otn01 PBS]# echo "server_hostname" > server_name

[root@otn01 PBS]# echo "$clienthost server_hostname" > mon_priv/config

O[X PBS =& master AH{Q XY MHO|A 242t A THCY.

[root@otn03 root]# /etc/rc.d/init.d/pbs restart
[root@otn01 root]# /etc/rc.d/init.d/pbs restart

PBS Server O|A{ PBS server & Zx7|3}

rot

C}.
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[root@otn03 PBS]# gmgr < pbs_server.conf

Max open servers: 4

ddH2 XS0| 7hsetA|

ot

FoI5IC}

—

[root@otn03 PBS]# pbsnodes -a

otn03
state = free
np =2

ntype = cluster

otn02
state = free
np =2

ntype = cluster

otn01
state = free
np =2

ntype = cluster

- PBS MM 7Y 4 37

PBS AH| C|HEZ|0| 2™ pbs_server.conf 2t IAO0| QCH PBS o] = AN ItYZ 0|20

FYol BAL CrA MY ¥ 4 YLk
pbs_server.conf O| 7|2 AN {22 Ct31t ZCt

[root@otn03 PBS]# vi /usr/spool/PBS/pbs_server.conf

# Create queues and set their attributes.
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#

#

# Create and define queue workq

#

create queue workq

set queue workq queue_type = Execution
set queue workq enabled = True

set queue workq started = True

#

# Set server attributes.

#

set server scheduling = True

set server default_queue = workq

set server log_events = 511

set server mail_from = adm

set server query_other_jobs = True

set server scheduler_iteration = 600

queue_type : execution 1t route 2 F7}X|7} QIC} execution 2 AKX Z0| Mz = 7

0|1 route = CHE A2 HYs @2 W AHEEl= FOICH

started : & A|AZHXE ™HoE
mail_from : 2t@{0] ZRE7{Lt Uo| FEE L HYR HAXE BUED ol ABE0X|E
MY F2E Heth

query_other_jobs : CHE A2l job HEIE Z=3|g 4= U= X

>
rir
ujn
0z
lo

O[XM| Xt7| AR SEA queue 278E 8 E== StAL

# vi queue.conf

# create and define queue verylong

create queue verylong

set queue verylong queue_type = Execution
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set queue verylong Priority = 40

set queue verylong max_running = 10

set queue verylong resources_max.ncpus = 6

set queue verylong resources_min.ncpus = 1

set queue verylong resources_max.cput = 72:00:00

set queue verylong resources_min.cput = 12:00:01

set queue verylong resources_default.cput = 72:00:00

set queue verylong enabled = True

set queue verylong started = True

# create and define queue long

create queue long

set queue long queue_type = Execution

set queue long Priority = 60

set queue long max_running = 10

set queue long resources_max.ncpus = 6

set queue long resources_min.ncpus = 1

set queue long resources_max.cput = 12:00:00
set queue long resources_min.cput = 02:00:01
set queue long resources_default.cput = 22:00:00
set queue long enabled = True

set queue long started = True

# create and define queue medium

create queue medium

set queue medium queue_type = Execution

set queue medium Priority = 80

set queue medium max_running = 10

set queue medium resources_max.ncpus = 6

set queue medium resources_min.ncpus = 1

set queue medium resources_max.cput = 02:00:00
set queue medium resources_min.cput = 00:20:01
set queue medium resources_default.cput = 02:00:00

set queue medium enabled = True
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set queue medium started = True

# create and define queue small

create queue small

set queue small queue_type = Execution

set queue small Priority = 100

set queue small max_running = 10

set queue small resources_max.ncpus = 6

set queue small resources_min.ncpus = 1

set queue small resources_max.cput = 00:20:00
set queue small resources_default.cput = 00:20:00
set queue small enabled = True

set queue small started = True

# create nad define queue default

create queue default

set queue default queue_type = Route

set queue default max_running =10

set queue default route_destinations = small

set queue default route_destinations += medium
set queue default route_destinations += long

set queue default route_destinations += verylong
set queue default enabled = True

set queue default started = True

# Set server attributes

set server scheduling = True

set server max_user_run = 6

set server acl_host_enable = True

set server acl_hosts = *

set server default_queue = default

set server log_events = 63

set server mail_from = alang@clunix.com

set server query_other_jobs = True
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set server resources_default.cput = 01:00:00

set server resources_default.neednodes = 1

set server resources_default.nodect = 1

set server resources_default.nodes = 1

set server scheduler_iteration = 60

set server default_node = 1

*% °| ﬁ.OI A'lx-l _|_|_|-0|0| 4_|-E| I-Itll AE'H%I *%

9| 4% mYL verylong, long, medium, small 0| 22| Xt A|
Algl 79} default @F ZH0] EX =2 =+ A|Ztof a2} .| Ct
2t2E Etol F=2 FAE|ofTIct

9| MM melo| Job Ba| ML Cr2nb ZCl

AHEXI7F RAH 2 AMlStH A 202 S22 small 0|2t queue O|A] 0| LAMXo =z

AlZHo] 20£0] H0{7}H 0] 42 medium 0|2t queue 2 X502 HO{7}A| EIC}.

(o]
=]
ROIM small HChs 52 94 2912 Fo| TY = Ht.

r

40| 2A|ZH0] HO{7}H long queue 2, 12A|7H0] HO{7}H verylong queue 2 'H0{7}A
M2l stA| £l= Zo|ct.

Of MUS HE AlH E=F At

[root@otn03 PBS]# gmgr < queue.conf

X7 F MY MEfE SopJtn AICHH 7|2 pbs_serverconf M™E XEstH EIC
[root@otn03 PBS]# gmgr < pbs_server.conf

7ol 7|2 283 HEE =2 57| fISiM= gmgr BEE O[3 2Q10| 7H535tCt
O HHQO| XtMiot £&& Ofzf "PBS &t YH" oM CHREE
340/401 H|O|X|
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[root@otn03 root]# gmgr
Max open servers: 4
Qmgr: list queue default
Queue default
queue_type = Route
total_jobs = 0
state_count = Transit:0 Queued:0 Held:0 Waiting:0 Running:0 Exiting:0
max_running = 10
resources_max.ncpus = 6
resources_min.ncpus = 1
route_destinations = small,medium,long,verylong
enabled = True

started = True

Qmagr: list queue small

Queue small
queue_type = Execution
Priority = 100
total_jobs = 2
state_count = Transit:0 Queued:1 Held:0 Waiting:0 Running:1 Exiting:0
max_running = 10
resources_max.cput = 00:20:00
resources_max.ncpus = 6
resources_min.ncpus = 1
resources_default.cput = 00:20:00
resources_assigned.ncpus = 6
resources_assigned.nodect = 1
enabled = True

started = True

drel 2F HEE txt 2 MY 57| fI3iM=E gmgr o -c FH2=Z N2 & = Ut
[root@otn03 PBS]# gmgr -c 'print server' > queue.txt

- PBS & 0|g3t0] EY Ha| 87|
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9l M FEHQ 20| b= E|ACHH O|X| HE= PBS YoM 2YS HH &+ AS A
O[C}. PBS &0 M Job & H|Of 2|ot= 7|=X el Sy CHof LOtEXAY.

MK PBS & &9f job ME|= qsub T HHO} HYUS Xe2lo Bt HiX] 23 EHE TS0
OF 3tCt. & job process script & gsub & HHOE S| A St= ZAO|Ct

yerx ol g

BH HPL #X|0H Xt

o
3

o2 Hd o7 fME

$ lamboot -v -b ~/lamhost
$ mpirun -np 6 $HPL_PATH/xhpl
$ wipe -v -b ~/lamhost

PBS &JOllM 2SS HASH7| M= e a8 Stutel HiXx| oY= TH=CE
$ vi hpl.sh
#!/bin/sh

cd $PBS_O_WORKDIR

lamboot -v -b $HOEE/lamhosts
mpirun -np 6 xhpl
wipe -v -b $HOME/lamhosts

* PBS_O_WORKDIR 2 1| qsub HHOE AMst= CIHEZ|C| AL HZE O|CL

‘5 xg Oysejetn

or2fiet Z0| gqsub HHONE O[Z38fA hplsh ATt
[clunix@otn03 Linux_ATHLON_BLAS]$ gsub hpl.sh

s

oz o] flet &2 HAMXIZL 255t J4Hez FHO| +=HEAO|CL
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(
ostat FHS Sof Y +¥ MEAS Hels Bx

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue

2.0tn03 hpl.sh clunix 00:00:00 R small
A2 clunix(User) 2t AF2XEIE small(Queue) Ot F Al Running(S)
0]

Al SHH 7 MY AM X[™HE max_running &= Bt 2AS running
=

o
Y o7l e AA =L

gi71o] job O] SA| running O] | 3}
olsff mMof EILCt.

rir
>\J

42 max_running, resources_max.ncpus S0

set queue long max_running = 10

set queue long resources_max.ncpus = 6

% 2|2t Z0| long F0| max_running = 10 0|11 resources_max.ncpus = 6 & AL
Job =7t 108 E7L} gsub & &3l AHEE|= process o =7} 6747} 48 B% 1 0|F
Ol job & E&F Queue HEfZ Cf7| StA ECt O =X|l= F5 A[AH-HO A o otH

g340|ct.

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
2.0tn03 hpl.sh clunix 00:00:00 R small
3.0tn03 hpl.sh clunix 0 Q small

[clunix@otn03 Linux ATHLON_BLAS]$ gstat -Q
Queue Max Tot Ena Str Que Run HId Wat Trn Ext Type

verylong 1 Oyesyes 0 O O O O O Execution

343/401 H|O|X|
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long 1 Oyesyes 0 O O O O O Execution
medium 1 Oyesyes 0O O O O O O Execution
small 1 2yesyes 1 1 0 0 O O Execution
default 1 Oyesyes 0O 0O O 0O O ORoute

Yol 2t=C|M i Jobid Hwol =3 mAU0| Aoz HY ECt

—

hpl.sh.e2

hpl.sh.e3

hpl.sh.02

hpl.sh.o3

xxx.xx.ex @Alo| mA2 A T Yde o2] 3 mto|ct
xxx.xx.ox @AlQ| md2 xQ Al F= molCt.

n-1<22064> ssi:boot:base:linear: booting n0O (otn03)
n-1<22064> ssi:boot:base:linear: booting nl (otn02)
n-1<22064> ssi:boot:base:linear: booting n2 (otn01)
n-1<22064> ssi:boot:base:linear: finished

n-1<22083> ssi:boot:base:linear: booting n0O (otn03)
n-1<22083> ssi:boot:base:linear: booting nl (otn02)
n-1<22083> ssi:boot:base:linear: booting n2 (otn01)

n-1<22083> ssi:boot:base:linear: finished

[clunix@otn03 Linux ATHLON_BLAS]$ cat hpl.sh.02

TV N NB P Q Time Gflops
WR10R2C4 20000 256 1 6 35948 1.484e+01
l|Ax-b||_oo / (eps * [|AIlLL * N ) = 0.0147722 ..... PASSED
l|Ax-b||_oo / (eps * [JAIlLL * [IX||.L ) = 0.0142974 ..... PASSED

l|Ax-b||_oo / (eps * ||A||l_oo * ||x||_oo ) = 0.0027248 ..... PASSED
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Finished 1 tests with the following results:
1 tests completed and passed residual checks,
0 tests completed and failed residual checks,

0 tests skipped because of illegal input values.

LAM 7.1.1/MPI 2 C++/ROMIO - Indiana University

2|1 Jusr/spool/PBS/server_priv/accounting C|HE2| B0 2EH OF9| It
O|lE2E AR & AY AlZH R 2lAaA AME d”E2 202 HI|A ECh

Of account log & O|&3iM # it eS8 & + A &Lk

[root@otn03 accounting]# vi 20050316

03/16/2005 10:38:49;E;3.0tn03;user=clunix group=clunix jobname=hpl.sh queue=small
ctime=1110936611 qtime=1110936611 etime=1110936611 start=1110936762

exec_host=0tn03/0 Resource_List.cput=00:20:00 Resource_List.ncpus=6 Resource_List.neednodes=1
Resource_List.nodect=1 Resource_List.nodes=1 session=22094 end=1110937129 Exit_status=0
resources_used.cput=00:00:00 resources_used.mem=3280kb resources_used.vmem=85784kb

resources_used.walltime=00:06:07

Of7|M PBS O|M =2 ALEEl= BHOO| Ofo) LR 25 SiUCE 7|=X2 20 2ast
YHOol= o0 ¢ TEOM ArEs ERtsS AO|CH
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 PBS X8 HHO

gsub: XS AFRALZ

—_

7ol MeEg

=0l oo HAMXIE F7tet
1, O 72 S22

$ gsub <pbs_job_scripts>

$ qdel <job_id>

*job_id £ gsub MAA| ZHE|= 8.0tn03 Z2 HERS| HMX|el ==Xt0f iY== H&£0]|Ct.

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
8.0tn03 hpl.sh clunix 00:00:00 R small
9.0tn03 hpl.sh clunix 0 Q small
10.0tn03 hpl.sh clunix 0 Q small

of7|M &xf Fo C§7|=9Ql 10.0tn03 X AS %A 3 HLE SHAICEH

[clunix@otn03 Linux ATHLON_BLAS]$ gdel 10.0tn03
[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
8.0tn03 hpl.sh clunix 00:00:00 R small
9.0tn03 hpl.sh clunix 0 Q small

* ghold <job_id>
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ghold & 57 0| Queuing JENOIA 2 7] SO ASM CH7| SENGIA 22l £ R0
XNo| g Al AEfZ2 M3 E|H X522 Running HEIZ S0 7t=0 O|AE Running S &
=0{7HX] 1 A% Holding &ENO| A ot= FEOICt

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
9.0tn03 hpl.sh clunix 00:00:00 R small
11.0tn03 hpl.sh clunix 0 Q small

[clunix@otn03 Linux ATHLON_BLAS]$ ghold 11.0tn03

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
9.0tn03 hpl.sh clunix 00:00:00 R small
11.0tn03 hpl.sh clunix 0 H small

0|27 11 B Job O] Queuing AEJO|A holding AE|Z H0| 7tA =@ 98 job O] H2|7}
LA E[0{E 11 & Job 2 Tl [X| gi=LCt

* grls <job_id>

arls B2 ghold WHo = QI3 hold = job S CHA| 20| &£ BolLC},

[clunix@otn03 Linux ATHLON_BLAS]$ grls 11

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
9.0tn03 hpl.sh clunix 00:00:00 R small
11.0tn03 hpl.sh clunix 0 Q small

* gmsg [-E] [-O] <message_string> <job_id>
gmsg = Job o X2|7t 2eE Z2 HdE|= error EHIOIY D} output ZHIEUO| ALEXLL

oo MRS E7|A &t
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[clunix@otn03 Linux_ATHLON_BLAS]$ gmsg -E -O 'Alang Job End' 9

ojet 20| BEZS +AStH 9 H job O] 22z =0 YJE5|

gt MAMXIZF F=7F =[A gk

rir

SN2 error &3 LtUO| AFEXF HMIX] F=7}
M2 output &3 LU0 ALEX} HIMX| F=7t
=]

H ZMO| QI8 ZRE EE error IHYUO| HMX|Z} =7t EICE

0
=2
i
io
o
O
rr
0R
o

0fOlLt.

A
o
rjo

>

o
(R

-Q: ol M 2ol
B Ao M 2ol

-f : Job_queue 2| Detail 3t ME =0l

[clunix@otn03 Linux ATHLON_BLAS]$ gstat

Job id Name User Time Use S Queue
11.0tn03 hpl.sh clunix 00:00:00 R small
13.0tn03 hpl.sh clunix 0 Q small
14.0tn03 hpl.sh clunix 0 Q small

[clunix@otn03 Linux ATHLON_BLAS]$ gstat -Q

Queue Max Tot Ena Str Que Run HId Wat Trn Ext Type
verylong 1 Oyesyes 0O O O O O O Execution
long 1 Oyesyes 0 O O O O O Execution
medium 1 Oyesyes 0O O O O O O Execution
small 1 3yesyes 2 1 0 0 O O Execution
default 1 Oyesyes 0O 0O O 0 O ORoute

[clunix@otn03 Linux ATHLON_BLAS]$ gstat -B
Server Max Tot Que Run HIld Wat Trn Ext Status
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otn03 0 3 2 1 0 0 0 OActie

Job Id: 14.0tn03
Job_Name = hpl.sh
Job_Owner = clunix@otn03
job_state = Q
queue = small
server = otn03
Checkpoint = u
ctime = Wed Mar 16 11:38:58 2005
Error_Path = otn03:/home/clunix/hpl/bin/Linux ATHLON_BLAS/hpl.sh.e14
Hold_Types

n

Join_Path = n

Keep_Files = n

Mail_Points = a

mtime = Wed Mar 16 11:38:58 2005

Output_Path = otn03:/home/clunix/hpl/bin/Linux_ATHLON_BLAS/hpl.sh.o14

Priority = 0

gtime = Wed Mar 16 11:38:58 2005

Rerunable = True

Resource_List.cput = 00:20:00

Resource_List.ncpus = 6

Resource_List.nodect = 1

Resource_List.nodes = 1

Variable_List = PBS_ O_HOME=/home/clunix,PBS_O_LANG=en_US.UTF-8§,
PBS_O_LOGNAME=clunix,
PBS_O_PATH=/usr/local/pgi/linux86-64/5.2/bin:/usr/pbs/bin:/usr/pbs/sbin:/usr
/kerberos/bin:/opt/intel_fc_80/bin:/opt/intel_cc_80/bin:/usr/clx/sbin:/
bin:/usr/bin:/usr/local/bin:/usr/bin/X11:/usr/X11R6/bin:/usr/local/lam-
gcc/bin:/home/clunix/bin,PBS_O_MAIL=/var/spool/mail/clunix,
PBS_O_SHELL=/bin/bash,PBS_O_HOST=0tn03,
PBS_O_WORKDIR=/home/clunix/hpl/bin/Linux ATHLON_BLAS,
PBS_O_QUEUE=default

comment = Not Running: Queue job limit has been reached.
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etime = Wed Mar 16 11:38:58 2005

- PBS 7Y &l 517]

PBS o 7o #2[E #dM= amgr BB E 0| &010{0} otrt.
7|=2H 2l queue ¥ HO0IM 2F B2t 20| pbs_server.conf Z2

e Mo SA 2¥s ot o F .

# gmgr < queue.conf

QF Zto| M3t U dHO| Lo ZICt

SHX|OF Mo Aef =l 8l 28 =HSS M  gmgr shell H0A FY A|AHS
St= Bheof| CHsl o= Xt

HX gmgr 2 AHADCE

[clunix@0tn03 Linux_ATHLON_BLAS]$ gmgr

Max open servers: 4

Qmagr:

agmgr 3 Y2 o33t ZCt

[ command ] [ object ] [ obj_name ] [ attribute ]

[ command ] 0= Ct21f 22 FHO| QUL

active(a) : NS =S} ot
create(c) : M| Mot
delete(d) : Z{H|E AtH|SHC}

set(s) : M0 £d2 X|FTHCt
unset(u) : XS] £HS MAH BHCH
print: Z4K[Q| A7 2t =it

=
list: K2l £ S ESHICL
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[object] 0= Cheat 22 M7k UCh.

server
queue
node
[name ] 2 AKX Zix|oj Cot O|ZO|Ct node 2| Z2+&= node_name O| E 740|110
queue O] ZR0= AM FY MY HmAUO| create queue 2 MAMSH queue 2| 0|2

O] = Z0lL}.
[attribute ] = 2H e K2l M&F £8O|Ct
R MEol 95 el 2Xt

Qmagr: list server

Server otn03
server_state = Active
scheduling = True
max_user_run = 6
total_jobs = 1
state_count = Transit:0 Queued:0 Held:0 Waiting:0 Running:1 Exiting:0
acl_host_enable = True
acl_hosts = *
default_queue = default
log_events = 63
mail_from = alang@clunix.com
query_other_jobs = True
resources_default.cput = 01:00:00
resources_default.nodect = 1
resources_default.nodes = 1
resources_assigned.ncpus = 6
resources_assigned.nodect = 1
scheduler_iteration = 60
default_node = 1
pbs_version = OpenPBS_2.3

X MEel A e =eld) 2At

=
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Qmgr: print  server

set queue default enabled = True

set queue default started = True

#

# Set server attributes.

#

set server scheduling = True

set server max_user_run = 6

set server acl_host_enable = True

set server acl_hosts = *

set server default_queue = default

set server log_events = 63

set server mail_from = alang@clunix.com
set server query_other_jobs = True

set server resources_default.cput = 01:00:00
set server resources_default.nodect = 1
set server resources_default.nodes = 1
set server scheduler_iteration = 60

set server default_node = 1

* queue o Mg gols) =X}

Qmagr: list queue small

Queue small
queue_type = Execution
Priority = 100
total_jobs = 1

state_count = Transit:0 Queued:0 Held:0 Waiting:0 Running:1 Exiting:0

max_running = 1

resources_max.cput = 00:20:00

*aaua
=2Ta—
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resources_max.ncpus = 6
resources_min.ncpus = 1
resources_default.cput = 00:20:00
resources_assigned.ncpus = 6
resources_assigned.nodect = 1
enabled = True

started = True
* small queue 2| resources_min.ncpus /=S 1 OA 22 HZAS| EHXt

Qmgr: set queue small resources_min.ncpus=2
Qmagr: list queue small
Queue small
queue_type = Execution
Priority = 100
total_jobs = 1
state_count = Transit:0 Queued:0 Held:0 Waiting:0 Running:1 Exiting:0
max_running = 1
resources_max.cput = 00:20:00
resources_max.ncpus = 6
resources_min.ncpus = 2
resources_default.cput = 00:20:00
resources_assigned.ncpus = 6
resources_assigned.nodect = 1
enabled = True

started = True

** list, print & N Qot CHE YH2 BLEA| PBS Zt2|Xt HBHO|AM ARESHO{OF SHCE
x7| PBS Z2|X}= root O|C} A|AE BHE|XFQ} PBS Z2|XI7F M2 C}2 ZHSL PBS

[
#2|XHE root O M CHE AZ22 HEBS F0{0f oot
* PBS B2|Xt H7
Qmgr: set server managers=clunix@otn03
Qmagr: print server managers

#
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# Set server attributes.
#

set server managers = clunix@otn03

- PBS 232|E A%

gsub Off ALEE|l= A3EE MZA|l 21 &2 &t HEE 0[8Y &= o
AR X3t g0 PBS O_ 2= HFAE 20 90 22 =
* PBS_O_HOST cqsub HEHO| MHEl SAE 0|2

* PBS_O_QUEUE CAY0l M MERUE 7l 0l

* PBS_O_WORKDIR  :gsub H2I0| AMahgl Cl2iEp|o] HOj A2

* PBS_JOBID . Xto! ofo|C]

* PBS_JOBNAME & Ol (gsub 2 AEMSH= scripts 0|5 )

* PBS_NODEFILE ~ : XQi0f EgtEl L= 2 20| MEE It 0|2

* PBS_QUEUE DA Yol YD A= Ao o|F

9lo| H42 080 HIt BEHQ MM AIYES US 7} UCk

oHY ofgfet Z2 AJEEHE gsub 2 HASIIACID SEAL

[clunix@otn03 Linux ATHLON_BLAS]$ vi mpi.sh

#1/bin/sh

echo $PBS_O HOST
echo $PBS_ O HOME
echo $PBS_O_QUEUE
echo $PBS_O_WORKDIR
echo $PBS JOBID

echo $PBS_JOBNAME

354/401 H[O|X|
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echo $PBS_NODEFILE

echo $PBS_QUEUE

[clunix@otn03 Linux ATHLON_BLAS]$ gsub mpi.sh

32.0tn03

[clunix@otn03 Linux ATHLON_BLAS]$ vi mpi.sh.032
otn03

/home/clunix

default

/home/clunix/hpl/bin/Linux_ATHLON_BLAS
32.0tn03

mpi.sh

/usr/spool/PBS/aux/32.0tn03

small

Ojgtoll ASYE Qtofl PBS O X7} V52 E3t WAV YL HEH AS WHL

Otefiet &Lt

#l/bin/sh

#PBS -j oe

#PBS - nodes=3
#PBS -m ae

cd $PBS_O_WORKDIR

lamboot -v -b $PBS_NODEFILE
mpirun -np 6 xhpl
wipe -v -b $PBS_NODEFILE

Qo] A3 EHOIM AFEE #PBS Ho| 20| ACH
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* #PBS -joe : BT error &3 LtYUN HFT output 2 LtAUS SILtE THL|C|

gXT £ THYL output THYZ SY HC

_

* #PBS -l nodes=3 : PBS Of AFE|0{X|= node =5 HO| dt= o[} Y 0] Mo|E
AM2ESEA E|™ time shared AEjZ EXtSHA| =ICH

* #PBS -m ae : PBS 9| 20| SR LM XSS Z PBS server managers O X|H =l A2 Xt
OlA Ztgioll 22F A|AH JEE K2 EU A Ctha o 4%+=
A00L 2 Y2 A0 HYe BUE Hol1 e o ZPE WY FRE

o —

B0 HES EWES St AO|Ch

*** time-shared 2 ..

time-shared 2t 80 ZZMA AHELY T2 SHStE 202 H749 job & SA0
A ors

o
M| CPU & AlZh THRl2 S 2siA A3t YA S 2ottt

= 1,2 9 E=719| Job & A2| ¥ time-shared O E HE|E 3}H F7H9 job & SA|
O] =Wst=H ZEMA ALE AlZt2 28510 19 job & ME|StCHrL 28 A[ZH0| E|H.
2H job & ™St £ A|ZHO| E[H CHAl 18 job & =Wtz YAIZ 20| SHCf

PBS queue &70f 2lsi O|E S0 2 =2[H2 CPU =7} 60|11 PBS &7 9

resources_max.ncpus = 12 & AL np 6 S 2 mpirun & AY St= job O] T & 4L
25 running MEfZ EfAH0| M Z Zi0|C} O|Mf time-shared EHAIO| A& Job
S Job Of 2EE CPU %Y (job & 671, & 12702 AlZh B2 =84 &8
E2/HoZ N2| 758 6742] CPU 2 12749 CPU XS SA0f ZAMBIA E=IC

—_

r

non-time-shared 2tAI0|A = 749 job O] SA|0| running O] E|E2tE &M HER] Job
OlM 273t 6702 CPU XS AH 6742 CPU 7t 2% XMe| ot Fof S8R Job O
67 CPUZ} 2% X0 2 E|O{X[A ECf

time-shared A2 A %ol 40 Wt MU+ A0 X Y +& AL
/0 7t 4o 4% 2A Job X2

=
| 50| /O & 2o Z| CPU £ Idle HE{Z JU7| 2
u
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3.7 Teragon HPC Management Tool 4X|, A7, £2| ( Dutils 2.0)

Dutils 2.02 dutils 1.0 o] EQtX Xt 7|52 M HEo 2 CHYsE 24

= [ —
Z2OHS MSetoh 24 7|5t A8 Y-S Of2fo| AHAS| 2FSHCt

i

INE='

o
A
n
Ot
rir

- Dutils 2.0 dX|] % HAH 3}7|

HX RPM Package & HX| 3iC}.

# rpm -Uvh dutils-2.0.0.i386.rpm

3 /usr/local/dutils O|2F AZ0]| dutils 2.0 0] MM E ZAO0|LC}.

dutils2.0 o] &M D EE dush2 2t TZ IMO|Ct YTk dush2& X7|3} 310
.|

22Xt SIS 48 AlF FO0t0F dutils2.0 O] XEsts Z& 7Iss FH9l
b

7|2 M™2 /Jusr/local/dutils/etc/dutils.cfg I}
22X 2| ZE MY =AE X0{ =1 nodelist I}

9| hosthame & M0O{ =L}

o

20| DUTIL_ADM 0j
20 Fe{AE e =E

dush20i| CHet AkMieh 7|5 &F2 Of2fl dutils 2.0 AFESHZ|0 A 2 FSHACL

- Dutils 2.0 AF2 5}7|

* timesync, timeview
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P 2 2F AA"ES H LES BEE A HA S712E M7= BT

SEOM BEE AUE RFD, AN EE= e 2B

|
7 F= oItk ALBYHE BaXt HEHOA timesync

AZte S712t A
Y +AoH Ut

timeview = AlX| E{AH A|AHO & A|ZHS
timeview YA 5 timeview 2t HHZS Q2SIH &L}

[root@otn03 bin]# timesync

* HPC system time synced ..

[root@otn03 bin]# timeview

[otn01] Tue Mar 22 13:42:57 KST 2005
[0tn02] Tue Mar 22 13:42:57 KST 2005
[otn03] Tue Mar 22 13:42:57 KST 2005

* duseradd, duserdel, dpasswd

r

duseradd

E [} o == " o o o =]
duserdel = 24 AIAHO| AYS YBHOR ATos FYOYLC
dpasswd & 24t AIAHO| AHo| HACE AWHO= WY oYLt

AHEH 2 Ch=1F 2ot
# duseradd [account] [password]

[root@otn03 root]# duseradd test pass

[0tn01] Changing password for user test.

[0tn01] passwd: all authentication tokens updated successfully.

[0tn02] Changing password for user test.
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[0tn02] passwd: all authentication tokens updated successfully.
[0tn03] Changing password for user test.

[0tn03] passwd: all authentication tokens updated successfully.

# dpasswd [account] [password]

[root@otn03 bin]# dpasswd test root///

[0tn01] Changing password for user test.

[0tn01] passwd: all authentication tokens updated successfully.
[0tn02] Changing password for user test.

[0tn02] passwd: all authentication tokens updated successfully.
[0tn03] Changing password for user test.

[0tn03] passwd: all authentication tokens updated successfully.

# duserdel [account]
[root@otn03 bin]# duserdel test

Do you delete home directory for this account? (yes/no)

*ANEA BLHEEZSE MMEE T yes BEEYE M no & ¥F
### executing in otn01

### executing in otn02
### executing in otn03

* dalive

L ZRAE AAHO| ME T ME| W UENI HE| DU

# dalive [option] [ hostname ]
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* option

7l

list

Bi A (Linux Cluster technical white paper)

=Eof ot MH, HIERIR JEi H3

Ex
- O
=M LEZ2 MEZE nodelist A

CCHRE LE ZAE &£

hpc system alive state ..

otn01 is alive
otn02 is alive

otn03 is alive

hpc system alive state ..

otn01 is alive
otn02 is alive

otn03 is alive

update new nodelist..

otn01
otn02
otn03
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[root@otn03 bin]# ./dalive -d

deathed node list...

otn01

[root@otn03 bin]# dalive -r

creat report file 20050318-alive.txt to output..

[root@otn03 bin]# dalive -m

send to mail of output result

* dload (uptime)

ot MU

BAE AARIO] BN AMAH R} 5 2 HEE YEHoE RLUEHTY
t= 838
dload A Y®2 Of2fet ZCt.

# dload [ option ]

* option
- 58 ZAn 2|ZE A oY)
-m: =3 A1} 2[ZE 02 L4557
-h: 8%

hostname ||

date || uptime || load average
[otn01]

15:15:40  20days,

0.00, 0.00, 0.00

¥
njy
4
JC
[
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[otn02] 15:09:27 23days, 0.00, 0.00, 0.00
[otn03] 15:15:01 28days, 0.00, 0.00, 0.00,

* dcpu (ps,head)

D 22F A[AFQ] FAN CPU AFEFE ELEHT - Y CPU A8 ZENX

depu = ZR{AE AAHQ ZENAE CPU MEM ALE™E ZLHEP St= YHO|CH
depu £ A|ARIER CPU AFREO| &2 10740 T2 M A0 Ci$t CPU, MEM HRES
20 FH 58 Z2A20 ot 2LEHEE 7Sttt

depu ©f AFBHHS TS 2Lt

# dcpu [process_name]

* B3] 2LHZ & process 7t A= ZL2 depu FOf| process HE HOjFEL;

[root@otn03 binl# dcpu

Hostname || CPU || MEM || PROC
[otn01] 84.2 149 xhpl
[otn01] 777 15.8 xhpl
[otn01] 01 0.1 bin/esmd
[otn01] 0.1 0.0 bin/edbd -n eth0 -p 908 -d
[otn01] 0.0 0.5 emacs
[0tn01] 0.0 0.1 /usr/clx/bin/egid -f /usr/clx/rc/http/conf/egid.conf
[otn01] 0.0 0.1 /usr/clx/bin/egid -f /usr/clx/rc/http/conf/egid.conf
[0tn01] 0.0 0.1 /usr/clx/bin/egid -f /usr/clx/rc/http/conf/egid.conf
[0tn01] 0.0 0.1 /usr/clx/bin/egid -f /usr/clx/rc/http/conf/egid.conf
[0tn02] 82.7 16.4 xhpl
[otn02] 79.0 16.4 xhpl

*aaua
2T
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[0tn02] 1.0 0.0 bin/el4d

[otn02] 0.1 0.1 bin/edbd -n eth0 -p 908 -d

[otn02] 0.0 0.1 ssh otn03

[0tn02] 0.0 0.0 xinetd -stayalive -pidfile /var/run/xinetd.pid
[0tn02] 0.0 0.0 Jusr/sbin/sshd

[otn02] 0.0 0.0 /usr/pbs/sbin/pbs_mom

[otn02] 0.0 0.0 /usr/local/lam-gcc/bin/lamd -H 192.168.123.167 -P 41831
[otn03] 94.7 15.0 xhpl

[otn03] 81.2 17.9 xhpl

[otn03] 0.0 0.1 vim dload

[0tn03] 0.0 0.1 ssh -n otn03 cd /usr/local/dutils/bin; ps
[0tn03] 0.0 0.0 xinetd -stayalive -pidfile /var/run/xinetd.pid
[otn03] 0.0 0.0 xfs -droppriv -daemon

[otn03] 0.0 0.0 Jusr/sbin/sshd

[otn03] 0.0 0.0 Jusr/sbin/named -u named

[0tn03] 0.0 0.0 Jusr/sbin/atd

[root@otn03 bin]# dcpu xhpl

Hostname || CPU || MEM || PROC
[otn01] 94.5 17.1 xhpl
[otn01] 918 16.2 xhpl
[otn02] 94.9 15.0 xhpl
[otn02] 86.0 l6.6 xhpl
[otn03] 97.7 17.5 xhpl
[otn03] 93.8 le4 xhpl

* dmem (free)

| S2AE NAHWO| HA MEM A8¥E RLIE

HH Memory JEiE ZEXe=z ZLHY o= FFO|CL
A

2|
dmem o AFEYR2 CfZt ZCt
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Usage:
dload [option]
-r : create to output report
-m : mail to output report

-h : help message

[root@otn03 bin]# dmem

hostname || total || used || free || shared || buffers || cached
[otn01] Mem: 1977 755 1221 0 199 103
[otn01] Swap: 2000 42 1957
[otn02] Mem: 1977 544 1433 0 126 97
[otn02] Swap: 2000 7 1992
[otn03] Mem: 1977 1959 17 0 20 1674
[otn03] Swap: 2000 9 1990

[root@otn03 bin]# dmem -r

creat report file 20050321-dmem.txt to output..
[root@otn03 bin]# dmem -m

send to mail of output result

* ddisk (df)
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D 2 AF AAFES HA ClA3 ME8™Y¥E ZLUEHY

ddisk = S AE| A|AHO| TE|ME C|AT AFQ2ET} DFYUA|A

[
HLHY o= FFO

AHER 2 Ch=1F 2ot
Usage:
dload [option]
-r : create to output report
-m : mail to output report

-h : help message

[root@otn03 bin]# ddisk

* hpc system disk using info

[0tn01] Filesystem Type
[otn01] /dev/sda2 ext3
[otn01] /dev/sdal ext3
[otn01] /dev/sda7 ext3
[otn01] /dev/sda3 ext3
[otn01] /dev/sda5 ext3
[0tn02] Filesystem Type
[otn02] /dev/sda2 ext3
[otn02] /dev/sdal ext3
[otn02] /dev/sda7 ext3
[otn02] /dev/sda3 ext3
[otn02] /dev/sda5 ext3
[0tn03] Filesystem Type
[otn03] /dev/sda2 ext3
[otn03] /dev/sdal ext3
[otn03] /dev/sda7 ext3
[otn03] /dev/sda3 ext3
[otn03] /dev/sda6b ext3

ocoo=2

Size Used Avail Use% Mounted on

29G 406M 24G 15%/
198M
18G 6.1G 11G 38% /home
9.7G 47G 4.6G 51% /usr
20G 90M 18G 5% /var

Size Used Avail Use% Mounted on

29G 425M 24G 16%/
198M
18G 15G 115G 9% /home
9.7G 46G 4.6G 51% /usr
20G 89M 18G 5% /var

Size Used Avail Use% Mounted on

29G 435M 24G 16%/
198M
18G 89G 74G 55% /home
9.7G 3.2G 6.1G 35% /usr
20G 244M 1.6G 14% /var
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* dhalt, dreboot

CEPAE NAYW U FE U WA B

dhalt, dreboot & ZZ{AEH A|AHES =2 =2 Z|EE A|7|= HHO|CL

A e Chedt 2tk

Usage:

dhalt [hostname] [hostname] [hostname] ...

Z dhalt F[of Z3RE {sts A|ABEQ| hostnameS X2 X0 =i}
oF o

Q hostname 2 YHE 2 ™O| 3K YoM dutils®| nodelist 0f ™9|
A E

=H
S — = E|_
H10|| S 2 =ICH dreboot HA| ZECY.

[root@otn03 bin]# dhalt

Halted otn01 System ..
Halted otn02 System ..
Halted otn03 System ..

Broadcast message from root (pts/0) (Mon Mar 21 20:07:21 2005):
The system is going down for system halt NOW!
[root@otn03 bin]# dreboot otn01 otn02

Rebooted otn01 System ..
Rebooted otn02 System ..

* dsensor

. 22AE A|ARIO| MY CPU 2% U Cooling Fan & 2 L|E{Z
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* dua2

D 2 2F AAF HojH LE 7|2t Y

dua2 & 4 C1F AIAHO| GlO[E Y S7[3 BYYLIC dua 40| XO|HS +3
ZREES 7EQ rsh O ssh 2 HZS BUOICL ALBYHL dua O BY Lt

* dush2

L SRAE AAHO| YT B

£ UWH ot A
#0h OfL|2t dus 517 2sHA rsh, rlogin £° YN A 7|Hto] AXO| TR
SHE| dush2 = O3 R&2& At33t siF= 7IsS WA st ATk

dush2 &= #2|Xt ¥&22 AHES}D, Teragon HPC Management Tool2| &

2 dush o SYoICt B 7] 22Xt AF7|E #E I --init 0|2t FHS
C

>
= o

>~

oo

0z
o
mn
ie)
Inl

[root@otn03 bin]# ./dush2 --init

Generating public/private rsa key pair.

Enter file in which to save the key (/root/.ssh/id_rsa): <Enter>
Enter passphrase (empty for no passphrase): <Enter>

Enter same passphrase again: <Enter>
root@otn01's password:

-> E| x| QF7| WY Al BE[X QF S =QITCE Ol Z[=0f ot O|F0f X[
J 0|=0|= dush2 £ 0|83t £t2|X} 21F glo] 2l
of 22| g ACH
[root@otn03 bin]# ./dush2 -s uptime
[otn01] 23:14:49 wup 19 days, 11:06, 2 users, load average: 0.01, 0.00, 0.00
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23:08:43 up 23 days, 3:13, 4 users, load average: 0.00, 0.00, 0.00
load average: 0.00, 0.00, 0.00

[otn02]
[0tn03] 23:14:13 up 27 days, 8:00, 3 users,
* dsysinfo

S0{AE AAEIS MM A|AH! 7|2 HE ( kernel, resource ) - report

* dnet

SEAE AA™O YEYI Y BLEE
g YTxo

dnet2 S2{AEH A|AH H HEQZ Ed|

A& "2 ChEah 2L

Usage:
dnet [netdev] [netdev]

% dret FFH F|0| ECfE HIE
[root@otn03 bin]# dnet ethO ethl

** network bandwidth in ethO device

[otnO1] [I N ] 20.76 Kb/s [ OUT ] 256 Bits/s
[otn02] [IN ] 51.45 Kb/s [OUT] 750.03 Kb/s
[otn03] [IN ] 0 Bits/s [ OUT ] 256 Bits/s
** network bandwidth in ethl device
[otnO1] [I N ] 29.62 Kb/s [ OUT ] 14.10 Kb/s
[otn02] [IN ] 795.41 Kb/s [ OUT ] 15.96 Kb/s
[otn03] [IN ] 19.67 Kb/s [ OUT ] 3.68 Kb/s

* pbsaccout

olo

. AF2 X} CPU, MEM A}
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- MPI Selector

MPI Selector = CtYst =4 9| MPI Compiler & AF2AF UMM ESHOZE DE AR

St sHj a3t £o|c}.

S mpi o 42 2520M CHEXMCZE lam-mpi 2F mpich & AE&3%I=0| mpi 2F compiler
ASA| HEXIE AL SH= EHE’S*.O._ Aote] StLotE ASSHA HX|E SHA =L

e o2 Xl ZtsotLt 7= el MPL 2 278 ( PATH, LIB, INC .)
4 g2 3510 AES 17| MZE0| MPL & otLtE &X| otz Cf

— =
ArEZHEH ALEAL RN LU0 522 2tF 28 BES ARSI OF SHot

gt

mjn
Mot

MPI Selector = ), lam-mpi(pgi), lam-mpi(intel), mpich(gcc), mpich(pgi)
mpich(intel) & Ast= MPI 2t4 2 ALESH7| A0 AHEXIE Qo|=2 MEHSHA AtEE

[

lam-mpi(gc

4+ it

YE 2ol 40| W2t MPL SFE=Z 242t 952 X0[7h Ut ALEAL YFA
AFEALSl ofE2|A 00| XHo| MPI 2tES &8 Re & AEF E0j™ Utk

[

A EH

rlo

Ct=ah ZLf.
# mpisel < MPI > <Compiler>

O{7|M < MPIL > O] 3l|¥sl= A2 = lam 1f mpich 7} QICt

<Compiler> 0f siEdst= A2 gee pgi intel O] ULt
p gcc, pg

= lam-mpi 0 pgi Compiler 7} AEEl MPI SHH0IM @ 3t1 S AL ofzfet Zo|
0]

2oL H.

—_-

[root@otn03 bin]# ./mpisel lam pgi

lam-pgi development environment was applied.!!
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otn03(lam-pgi) root # mpicc

pgcc-Warning-No files to process

-

?12F 20| pgi Compiler 2t HSE=l MPI & ALEE = A EICH
2 h

= AN
Of ZHei ofg UOIME MEE|OIXID] logoff Zol ChAl f2f 23 4Fo= i}

A ot

- NFS Auto Mountor

4. Encluster 2.0 2 0|2%F HPC System Monitoring

4.1 Encluster 2.0 MX|, M™

4.2 Encluster 2.0 22|

370/401 m|O| K|

¥
njy
4
JC
[

M Zl2(alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

5. Teragon HPC Security

5.1 Command, Directory Security

5.2 Service Security ( rsh, rlogin, ssh, nfs, ftp )

5.3 Network Security ( network filtering )
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6. HPC Benchmark

‘d4s 24 d17]

6.1 NAS Parallel Benchmark

NAS Parallel Benchmarks (NPB

Crget 95 X

=
—

SF A

= XK
_JETM

= 7

ENQ 5Y T2

rk

e ZE = G AOIEOM =tolgh == QUrt.

http://www.nas.nasa.gov/Software/NPB

clezc Al AFK] B

o

i

fIehM = ZHERSE oY

i

M2 = AOIE 7t

Ho
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NPB = 22t CH2 57§2f Class 2 g2 E[0{H RUCt 57§2f Class 2 A B, C, (orkstation),
M 1 Xjo|™2 7|2XOZ Problem size (Array size) @f 74t Ht2 314
o

S(ample)o| A2
OIC} UHIMOZ [HE HIEO As HWIIO|= Class B 7} MstslH o2 A

o| Xolof R
ULt

NPB &= 579| Paralle kernel benchmarks 2} 3742| CFD ( Computational Fluid Dynamics )
Application benchmarks 2 FEE X UL 2t2t9| BenchmarkE A&t Z1tE Graph
2 8% 4 Ak

* EP ( The Embarrassingly Paralle Benchmark )

P ( The Embarrassingly Parallel ) HIX|Ot3 &=

H
Ct==9| Gaussian pseudorandom numbers O|£3
st

0] &X|= Monte Carlo applications & OI% 28 mZ =0 & EOZICH.

o ZNE 2 Mo M&2 HE2(H2) ez SHX| = O|22EH |, Ol 2|00 Ao
CH20l Lt HX|OIEE AAEO| 4= 25 AxF Al 20 Hd8dsS LEtW=
Zolgtn e &= QUCH

* MG ( Multigrid Benchmark)

MG(Multigrid Benchmark) HIX|Of3 = 3 -D Possion PDE & 7253t Multi Grid Method 2

E QICH. Class B & Class A oF St 37|90 AXE A3t QUX|T Lfjgo| Rmo|
2hs 7t Class A ECHFE) X[ QUCH. Eot MGO| B2 ME/He| Z2MAME 27T,

* CG ( Conjugate Gradient Benchmark )

CG ( Conjugate Gradient ) HIX|Of 3= =7 EAME S0 2A a2 =Lt
et M8 SUYXE Z= super computerOf| ME Z2MA =0 Z710 et 4s0|

XNotE|l= EXNO| EQTICE E3E CGe= i R2A QI symmetric positive definite matrixQ|
189 9| FAZAX|E Conjugate gradient methodE O|&3t1 E10 UL} . kernel 2

H 2% AXE 0|8¢% {E2[AHO|H2 At E0of TIC}.
* FT ( 3-D FFT PDE benchmark )

T (3-D FFT PDE ) #IX|Ot3 = 3-D partial differential equation2 FFT 0|23t 10 QUCt.
many spectral methods2| &#Al0| O] kernel& HMSICL FT HIX|Of2 = 2t0|EB|2| FEI9|
AHEO| oIl = HOM ozt FXE H2| St ULt

374/401 m|O|X|

g%g Z22da M 12 (alang@clunix.com)



* glsA 22AF 7| YA (Linux Cluster technical white paper)

* LS ( Interger Sort benchmark )

IS (Integer Sort ) #lX|Ot3 = particle method codes& AtE
SortE H7tst ZO|CH. O] EfRQ| application2 =2|& QI
atokst | particleO| CellR2E E2|Lte=X| OtHX|E

Ol Z2[A 0|1t H|==5ICt. Sort= particleg CHA[ oHHH

ok o Z2|7|0]H0 AN St
Ol HO|AM particleE QU= Celldj
2Lt particle-in-cell TypeQ|

A Cellof 2Eot Wofl ALSEICH.

* LU ( Simulated CFD Application (LU) Benchmark )

LU BIX|Of3 = LU factorizationE AN Z= X &1, 5x59|] EES Zt= AtSH Ab2t
sHEH A|AHEZ SSOR(Symmetric Successive Over-Relaxation)ie 2 £ QUC}.

LU= OHE Z20/M0b= gl TS| 512 2719| HA[X|E HEe 2 Faft=Cis
S30| ULt metM SHERIY @82 25|8{ MPIRIA|S| 22 A 7[9| O A[X|
sMEs0 TASHA BFSSHA EICE LUS| 22 SHEYI0 dsH| U EFECH=E MPIQ| %2
a7|o WAIX E4 M5 H@sl7|0| S Yot

* SP ( Simulated CFD Application (SP ) Benchmark )

SP ( Scalar Pentadiagonal ) HIX|Ot3&= X, Y, Z Y02 XMoo Z HEHIYAZS ZL= ZO|Ct.

* BT ( Simulated CFD Application (BT) Benchmark )

T ( Block Tridiagonal ) HIX|Ot3 &= SPe} AR X & Zt=Cf
BTS| B2 Z=z MM =7t S7t0] WatM 2l 2

Zaste ol ot

- NPB M%| &}7]

NPB Source mt<S
NPB O = 2] AlA
O|83IEE siC}.

=/

X0 20 S=L

{2
o
| HE 22 58 Z2™0| 2 A=H o7|M= MPL 23 =3 &

[m

o=
o
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[root@otn03 clunix]# tar xzvf NPB3.2.tar.gz
[root@otn03 clunix]# cd NPB3.2/NPB3.2-MPI/

make Of YA AIAE Y2 make £ MY TS BMHL o FOI0F BHCk make Y M
W2 makedef 7} Q=0 CHEXQl sample L}20| config E4 QH0f| QUL

O[S 0|80l makedef IS FSEE otCt.

12 NPB = MPI @} Fortran77 € ARSI 72 E|0{ A QULC}
S gt A|AHEIO] MPI &H0| A makedef IFO| CLINK, FLINK Qf &2 HEE =X

rob oY pi
E_l

i
o

[root@otn03 NPB3.2-MPI}# cd config/
[root@otn03 config]# cp make.def.template make.def
[root@otn03 configl# vi make.def

MPIF77 = /usr/local/lam-gcc/bin/mpif77
# This links MPI fortran programs; usually the same as ${MPIF77}
FLINK = $(MPIF77)

FMPI_LIB = -L/usr/local/lam-gcc/lib -Impi

FMPI_INC = -I/usr/local/lam-gcc/include
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MPICC = /usr/local/lam-gcc/bin/mpicc
# This links MPI C programs; usually the same as ${MPICC}
CLINK = $(MPICC)

CMPI_LIB = -L/usr/local/lam-gcc/lib -Impi

CMPLINC = -I/usr/local/lam-gcc/include
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[root@otn03 NPB3.2-MPI]# make LU NPROCS=2 CLASS=S

LU = "IX|0f3 =23 0|11 NPROCS & Al3igt T2 A|A #=0|C}t. CLASS &= Problem size

2|9} Z+0| Process 27§ o 47H9| Yt Al

0%
E
ne
o
2
jn
L
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Ral

*kk R
xo|
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O|If NPROCS H9o| Al EX m=E2MA
NPB =

=7 Mo QUL

CT, FT, MG, LU, IS 2| Z2MA $£&= 29| &
SP,BT o] Z2MA = n 2| 25 (1,4,9,16,..) 2

+(1,2,4,816..) 2

HXo=R 7 9 28 27|, Z2MA $EHE 242 FOids Ste
REXO0[7|0f 0|2 oteof HutdS 7t ALk

config &

alel
=
£ HOo| F0f %RQ Hd o

# config/suite.def
# benchmark_name class
ft S 2

mg S 2

sp

process_number

S 2
lu S 2
bt S 2
is S 2
ep
<9
dt
ft
mg S 4
sp S
lu S
bt S
is S
ep S
cg S
dt S
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flet Z0| Ho| ot = make suite 2 suite.def O HOo| = Al mY

mjo
ne
2
1A
|0
n
2
i
1
4]

[root@otn03 config]# cd ..
[root@otn03 NPB3.2-MPIJ# make suite

fle Zo] Autsits 4% Aute = A nel NPB-MPITop CIHEZ| ZO| bin of 49

E|A T

ddE 2 oes 22H A4 LB S7(=tE AMFAE = mpirun & HABI0] 2}

[clunix@otn03 bin]$ dua *
[clunix@0otn03 bin]$ mpirun -np 4 luS.4

NAS Parallel Benchmarks 3.2 -- LU Benchmark
Size: 12x 12x 12
Iterations: 50

Number of processes: 4

Time step 1

Time step 20
Time step 40
Time step 50

.LU Benchmark Completed.

Class = S
Size = 12x 12x 12
[terations = 50
Time in seconds = 0.14
Total processes = 4
Compiled procs = 4
Mop/s total = 727.58
Mop/s/process = 181.89
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Operation type = floating point
Verification = SUCCESSFUL
Version = 3.2
Compile date = 16 Mar 2005

20| =520 Mop/s total, Mop/s/process, Time in seconds SC& M& TSNS FL
o

20l & = AS AOolCt

6.2 HPLZ 0|&¢t Linpack Test Benchmark

HPL(High-performance Linpack Benchmark)2 Ci22F HEZ2| A|AEHE HIX| O3 St=0 AF2L e
HIX|OF2EZ Top 500 Site QM A%l A mZ2zoZ CPU 9| Flot =& &Ml 2T
O[C} HPL & Blas 22 20| 22{2|8 0|83t0] Ax=B HEjO| FOITl AR WHAo

AREO 45

= 535 Aotk

HPL 2 BLAS, CBLAS, ATLAS 9 Z+2 Z|Al 210|22{2|Qt MPI 8™ T2 M8 O|83}22 HPL £
MX| 8}7] Mo HFEA| 9| 2H0|=2{2|QF MPI 23 ( mpich, lam-mpi) & MX| S} SiCh.

0

It X2 http://www.netlib.org/benchmark/hpl/ O A hpltgz LS Ct2 2o ™ ZICEH

|_l'|

E libgoto 2}0|EE|E A3l ATMTHIH= http://www.cs.utexas.edu/users/kgoto Of 7+A]

EHE0| StE= libgoto_opt64p-r0.96-2.s0, xerbla.c or xerbla.f £ Ct2 BH=Ct
# gcc -c xerbla.c

xerbla.o It0| 44 ZZ{0|Ct

ot} O|H= ZE5 Opteron System € 7|F2 2 SHZ{0|Ct.

# tar xzvf hpl.tgz

# cd hpl

# cp setup/Make.Linux ATHLON_CBLAS .

# vi Make.linux ATHLON_CBLAS
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SHELL = /bin/sh
CcD =cd

cpP =cp

LN_S =1In-s
MKDIR = mkdir
RM = /bin/rm -f
TOUCH = touch

# S OF7|8K B2 MO FELf F Make XXXXXX oA XXXXXX 0f sl = 5 Hof FCt
ARCH = Linux_ATHLON_BLAS

# TOPdir 0| 7|2Xo2E $(HOME) O2 T Tk 01242 hpl 0 UK Mrj == HHHZLCL,
# TOPdir = $(HOME)/hpl

TOPdir = /home/clunix/hpl
INCdir = $(TOPdir)/include
BINdir = $(TOPdir)/bin/$(ARCH)
LIBdir = $(TOPdir)/lib/$(ARCH)
HPLIib = $(LIBdir)/libhpl.a

#old MPL Z203 od J2& HOETL,

# MPICH °| Z20|= MPlib 7} libmpi.a 7} Ot&l libmpich.a O|Ct 9| djiOfgt.

# MPdir = /usr/local/mpi

# MPinc = -I$(MPdir)/include

# MPlib = $(MPdir)/lib/libmpich.a
MPdir = /usr/local/lam-gcc
MPinc = -I$(MPdir)/include
MPlib = $(MPdir)/lib/libmpi.a

# AF23H BLAS 2jo|E22| ZE2E =of FC}.

# Oj7|M= ATLAS 2 A3 Z{0|D 2 ATLAS 7t AX|=l PATHE HO{ZC}
# LAdir = $(HOME)/netlib/ARCHIVES/Linux_ATHLON

# LAInc =

381/401 m|O| K|
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# LAlib = $(LAdir)/libcblas.a $(LAdir)/libatlas.a

LAdir = /usr/local/atlas-gcc/lib/Linux HAMMERG4SSE2_2/
LAInc =

LAlib = $(LAdir)/libcblas.a $(LAdir)/libatlas.a

F2CDEFS =

HPL_INCLUDES = -I$(INCdir) -I$(INCdir)/$(ARCH) $(LAinc) $(MPinc)
HPL_LIBS = $(HPLIib) $(LAlib) $(MPlib)

HPL_OPTS = -DHPL_CALL_CBLAS

HPL_DEFS = $(F2CDEFS) $(HPL_OPTS) $(HPL_INCLUDES)

# ol Compiler 2} Linker & H9|sl| =Lt

# CC = /usr/bin/gcc

CC = /usr/local/lam-gcc/bin/mpicc

CCNOOPT = $(HPL_DEFS)

CCFLAGS = $(HPL_DEFS) -fomit-frame-pointer -O3 -funroll-loops -W -Wall
#LINKER = /usr/bin/gcc

LINKER = /usr/local/lam-gcc/bin/mpicc

LINKFLAGS = $(CCFLAGS)

ARCHIVER = ar

ARFLAGS =r

RANLIB = echo

**** Xeon Nocona System OA| 22X 37|E 2000 € H7|™H MPI 7} S= 287} LM
ATLAS 2}0|H2{2|Z Opteron Oj|A ZHEIASH 2}0|HE{2|S ARSI =E 0|2 Nocona
oA HmY 3t 2fo|E2{2|2 HZA, HPL Makefile 2] C FLAGS 2| -W -Wall £ 1.

64bit A ARS Mol sH= -m64 B EHBHL| 1 0|o| EH MO|XE M2 ¥ % USICH

ok HPL E|AE S BHE HE ATLAS 2t0|H2{2|8 THEX| OB 2fo|H oM X2
2

A0 —_ I
Shs Memory Size 22 SE0IM AAH EE st Y4 glck
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ok Y HAl -m64E E0{A 64bit A|ARI0| A Compile O & AAH Sfiof BiCL.

2 = Maketop 2 Makefile ©| arch 2% 2[9] arch B2t T USIA HAs| =Ct.

M

arch = Linux ATHLON_CBLAS

3+

oY HotH T Error 7t ZYSHH Make 2F FES CHAl s 22t

=
ZTHA0| 2ARS| L bin/Linux ATHLON_CBLAS QH0f| HPL.dat 9F xhpl IHQ0| MAME/0jX Qe
0]

Z0|ct.
xhpl A& o2 AL LE H L0 St J20| SALS SHECt
# dua xhpl

O3 2 HPLdat THYS BBl X7 +HH0 xhpl & A% 5 linpack X8 7E + ULk

# default HPL.dat
# vi HPL.dat
HPLinpack benchmark input file

Innovative Computing Laboratory, University of Tennessee

HPL.out output file name (if any)

6 device out (6=stdout,7=stderr,file)

4 # of problems sizes (N)

29303435 Ns

4 # of NBs

1234 NBs

0 PMAP process mapping (0=Row-,1=Column-major)

383/401 H{|O| K|
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1 # of process grids (P x Q)

214 Ps

241 Qs

16.0 threshold

3 # of panel fact

012 PFACTs (O=left, 1=Crout, 2=Right)

2 # of recursive stopping criterium

24 NBMINs (>= 1)

1 # of panels in recursion

2 NDIVs

3 # of recursive panel fact.

012 RFACTs (O=left, 1=Crout, 2=Right)

1 # of broadcast

0 BCASTs (0=1rg,1=1rM,2=2rg,3=2rM,4=Lng,5=LnM)
1 # of lookahead depth

0 DEPTHSs (>=0)

2 SWAP (0=bin-exch,1=long,2=mix)

64 swapping threshold

0 L1 in (O=transposed,1=no-transposed) form
0 U in (O=transposed,1=no-transposed) form
1 Equilibration (0=no,1=yes)

8 memory alignment in double (> 0)

# customizing HPL.dat
# vi HPL.dat
————————————————————————————————————————————————————————————————————————————— HPLinpack benchmark input file

Innovative Computing Laboratory, University of Tennessee

HPL.out output file name (if any)

6 device out (6=stdout,7=stderrfile)

1 # of problems sizes (N)

20000 Ns

1 # of NBs

104 NBs

0 PMAP process mapping (0=Row-,1=Column-major)
1 # of process grids (P x Q)

1 Ps

6 Qs
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16.0 threshold

1 # of panel fact

1 PFACTs (O=left, 1=Crout, 2=Right)

1 # of recursive stopping criterium

4 NBMINs (>= 1)

1 # of panels in recursion

2 NDIVs

1 # of recursive panel fact.

2 RFACTs (O=left, 1=Crout, 2=Right)

1 # of broadcast

0 BCASTs (0=1rg,1=1rM,2=2rg,3=2rM,4=Lng,5=LnM)
1 # of lookahead depth

1 DEPTHs (>=0)

2 SWAP (0=bin-exch,1=long,2=mix)

64 swapping threshold

0 L1 in (O=transposed,1=no-transposed) form
0 U in (O=transposed,1=no-transposed) form
1 Equilibration (0=no,1=yes)

8 memory alignment in double (> 0)

N mpi Z2I0| X[ Z|0{X RA0{OF oLt

xhpl ATIAS M 57| SSAE o
2 lam-mpi & 7IZS2 HHE|ONH YOL lam-mpi BHOIM TEo}E

lam-mpi = root OfM el 2 QILh 222 L8 AYO| lamboot & A|7|== BHCL
p

$ cat lamhost
otn01 cpu=2
otn02 cpu=2
otn03 cpu=2

HIEHH =
oHdH=

HAN 2 AAHIE2 opteron 244 (1.8G * 2) Process 2| 30 =2 EAH7}F FHE 0N ULCE
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$ lamboot -v -b lamhost
LAM 7.1.1/MPI 2 C++/ROMIO - Indiana University

n-1<10965> ssi:boot:base:linear: booting n0O (otn03)
n-1<10965> ssi:boot:base:linear: booting nl (otn02)
n-1<10965> ssi:boot:base:linear: booting n2 (otn01)

n-1<10965> ssi:boot:base:linear: finished

$ mpirun -np 6 xhpl > report
$ vi report

HPLinpack 1.0a -- High-Performance Linpack benchmark --  January 20, 2004
Written by A. Petitet and R. Clint Whaley, Innovative Computing Labs.,, UTK

An explanation of the input/output parameters follows:
A% : Wall time / encoded variant.

N : The order of the coefficient matrix A.
NB : The partitioning blocking factor.

P : The number of process rows.

Q : The number of process columns.

Time : Time in seconds to solve the linear system.

Gflops : Rate of execution for solving the linear system.

The following parameter values will be used:

N : 29 30 34 35
NB : 1 2 3 4
PMAP : Row-major process mapping

P : 2

Q : 2

PFACT Left Crout Right

NBMIN 2 4
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NDIV 2

RFACT : Left Crout Right
BCAST : 1lring

DEPTH : 0

SWAP : Mix (threshold = 64)

L1 : transposed form

u : transposed form

EQUIL : yes

ALIGN : 8 double precision words

- The matrix A is randomly generated for each test.

- The following scaled residual checks will be computed:
1) ||Ax-b]|_oo / (eps * ||All.1 * N )
2) [|Ax-b||_oo / (‘eps * [|A[L1 * ||x]|_1 )
3) ||Ax-b||_oo / (‘eps * ||A]|_oo * |[x||_c0 )

- 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
WROOL2L2 29 1 2 2 0.04 4.506e-04
|[Ax-b||_co / (eps * [|AIL1 * N ) = 0.0674622 ...... PASSED

||Ax-b||_oo / (eps * [|All_.L *|Ix||l.1 ) = 0.0519667 ...... PASSED

||Ax-b]|_0o / ( eps * ||A]|_oo * ||x||_00 ) 0.0174238 ..... PASSED

TV N NB P Q Time Gflops
WRO00L2L4 29 1 2 2 0.04 4.520e-04
||Ax-b||_oo / (‘eps * [|ALL * N ) = 0.0674622 ..... PASSED

||Ax-b||_oo / (‘eps * [|AIlLL *|IX|.1 ) = 0.0519667 ..... PASSED

||Ax-b]||_oo / ( eps * ||A]|_oo * ||x||_00 ) = 0.0174238 ..... PASSED
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et Z2 Aol HlojE7t 2E0 Tt 9| HIOIH Xl 7|2 HPLdat Ltz HdAdstHdoz T

Customizing O] E[0{X RAX| BCf. HPLdat Tt&S ApAle| SUZO| HA =Xt A|7{0F ohCt FHA
| Mot HPLdat It2S = 0|2 WERA =td o[Lt 2t0[E2{2], Compiler o #2 AS HZ

ZtHA x|19| flops =8 EUs FES Hor LH FCh

[

TNV N NB P Q Time Gflops
WR10R2C4 25000 256 2 3 680.44 1.531e+01
||Ax-b||_oo / (‘eps * [|ALL * N ) = 0.0614958 ... PASSED
||Ax-b||_oo / (‘eps * [|AIlLL *|)X|L1 ) = 0.0151841 ..... PASSED

0.0026148 ...... PASSED

||Ax-b]|_oo / ( eps * ||A]|_oo * |Ix||_oo )

Finished 20 tests with the following results:
20 tests completed and passed residual checks,
0 tests completed and failed residual checks,

0 tests skipped because of illegal input values.

100M Switch 2tA0|AM Opteron 6 CPUZ |11 7.5Gflops 7tA| Lt2Ct 0|l CPU AtEE0| M HES =R

70% ™MEO|CH E3{AH X119 40| «/qZEH CPU AFEE0| 100% o 7FZ4A LIeLC.

HES 3 02220l E{2| Aozt 242 SES HFGSHAM CPU AFEEO| 100% 7HZ A L2
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¢t flops =7t 74 O[gXM el XY AO|Ct. Gigabit 2tZO|M CPU Eit AHEE 90% 2F %1

bl

15Gflops 7HX| Lho= g QIsiCt

HPL.dat 542 http://www.netlib.org/benchmark/hpl/tuning.html 2ME &1 sl2}.

6.3 Parall_add £ 0|23t ZICtst ™4 HAF Benchmark

©
Q
-~
L
=
Q
o
o
rir
>
Il
>
+
'_I
=

————————————————————————————————————————————————————————————————————————————— /* This program is for MPI testing

1. This program add from 1 to input_number.
2. and report wall clock time and speedup.
*/

#include <mpi.h>

#include <stdio.h>

void notice()

{

printf("#n** RS AR AR AR KA R AR AR,
printf("#n Notice I");

printf("#nlf input is not enough large,");
printf("Wn  Parallel method is not efficient.");
printf("WnWnThis program will add from 1 to your input.");

printf("Wn = *hkhkkhkhkhkhhkkhkhkhrkkhkhkhkkhk* 'u);

return;

int main(int argc, char **argv)
{
unsigned long int i;

int rank, size;
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unsigned long int SerialSum, sum;
unsigned long int TDomain, SDomain;
unsigned long int start, end;
double stimel, stime2, ptimel, ptime2;
float speedup;
char temp[30];
MPI_Status status;

/* initialize MPIL */

MPLInit(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD,&size);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);

/* read input and distribute domain */
if(rank == 0)
{ notice();
printf("#nlnput integer number : ");
fscanf(stdin,"%s",&temp[0]);
TDomain=0;
TDomain=atoi(temp);
if(TDomain <= 0)
{ printf("WnInput Error!! TDomain=%lu",TDomain);
return 1;
}
for(i=1; i<size; i++)
MPI_Send(&TDomain,1,MPI_UNSIGNED_LONG;i,0,MPI_COMM_WORLD);
}
else
MPI_Recv(&TDomain,1,MPI_UNSIGNED_LONG,0,0,MPI_COMM_WORLD, &status);

/* initialize variables */

sum=0;
SerialSum=0;
ptimel=MPI_ Wtime();
SDomain=TDomain/size;
start=rank*SDomain+1;
if(rank != size-1)

end=start+SDomain-1;
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else

end=TDomain;

/* compute sum of sub_domain */
for(i=start; i<=end; i++)

sum=sum-+i;

/* compute sum of gloabl_domain */
i=sum;
MPI_Reduce(&i,&sum,1,MPI_UNSIGNED_LONG,MPI_SUM,0,MPI_COMM_WORLD);

/* compute wall clock time */
ptime2=MPI_Wtime();
ptimel=ptime2-ptimel;

/* compute sum by serial computing */
stimel=MPI_Wtime();
for(i=1; i<=TDomain; i++)

SerialSum=SerialSum+i;

/* compute wall clock time */
stime2=MPI_Wtime();
ptimel=ptime2-ptimel;

/* report result and speed up */

if(rank == 0)

{ printf("Wn  Parallel SUM = %lu, Wall clock time = %f",sum,ptime2-ptimel);
printf("Wn  Serial  Sum = %lu, Wall clcok time = %f" SerialSum,stime2-stimel);
speedup=(stime2-stimel)/(ptime2-ptimel);
printf("ftn  SPEED UP = %f#n",speedup);

if(rank == 0) printf("WnGoodbye! : )#n"rank);
MPI_Finalize();

return O;
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Q| AAE mpicc 2 ALY o}

[clunix@otn03 clunix]$ mpicc -o parall_add parall_add.c

YT MY T

o

ALt EESO] SYTH fIX|Of SARSCH
[clunix@otn03 clunix]$ dua parall_add

[clunix@otn03 clunix]$ lamboot -v -b lamhosts

LAM 7.1.1/MPI 2 C++/ROMIO - Indiana University
n-1<31303> ssi:boot:base:linear: booting n0O (otn03)
n-1<31303> ssi:boot:base:linear: booting nl (otn02)
n-1<31303> ssi:boot:base:linear: booting n2 (otn01)

n-1<31303> ssi:boot:base:linear: finished

[clunix@otn03 clunix]$ mpirun -np 6 parall_add

Notice !!
If input is not enough large,

Parallel method is not efficient.

This program will add from 1 to your input.

kkkk * * khkkkkhkkkhkkkhkhkk * *

Input integer number : 10000000  -> 25l= ZH2 HeCh

O or2fer o] 217t Li2Lh.
Parallel SUM = 5000000050000000, Wall clock time = 0.075384
Serial  Sum = 5000000050000000, Wall clcok time = 0.507924
SPEED UP = 6.737829

Goodbye! )

10 =E2 A stA ECt 67 Hiol H& g0l UCHeEes A

rir
mjo
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CPU o7|8x| HE g5 %x}0|7} HC}. X AMD AE =2 M2 EC} Pentium AHE Z2 AN

AAHOIM 450] of BSHHS U4 UCk SHXIT 0| H4 AL SHEE HO|Ck
MH M4 QA G BE A4 QNS0 YES U £ Y linpack HIAE SOIME
AMD 7 Z0| 50| 2432 ol T4 Yt

6.4 Stream 22| Benchmark

Stream Memory Benchmark &= Memory 9| bandwidth & £d3st= = O|C}
HPC S2{AF AAHDf 22 MG AAHOAE AH K22 M50 MX M52 I 8A

Lk X A" FEE 2o HYEFOl o= e AXE F¥dt= =+0|th

MM YEE CHS AIO|EO|A &0l &4 UL}

http://www.cs.virginia.edu/stream
* Of2l= local system 9| single cpulf ST L= HEE| CHYZES =XSt= 2 O|C
DDR Memory

[root@otn03 hpc]# tar xzvf stream_memory.tgz
[root@otn03 hpc]# cd StreamMemory/Code/
[root@otn03 Code]# gcc -O stream.c -0 stream
[root@otn03 Code]# ./stream

Array size = 2000000, Offset = 0

Total memory required = 45.8 MB.

Each test is run 10 times, but only

the *best* time for each is used.

Your clock granularity/precision appears to be 2 microseconds.

Each test below will take on the order of 13981 microseconds.
(= 6990 clock ticks)

Increase the size of the arrays if this shows that
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you are not getting at least 20 clock ticks per test.

WARNING -- The above is only a rough guideline.

For best results, please be sure you know the

precision of your system timer.

Function Rate (MB/s)  Avg time Min time Max time
Copy: 1861.8853 0.0155 0.0172 0.0172
Scale: 1838.8761 0.0157 0.0174 0.0175
Add: 2066.1172 0.0209 0.0232 0.0233
Triad: 2045.4199 0.0211 0.0235 0.0235

Array size = 2000000, Offset = 0

Total memory required = 45.8 MB.

Each test is run 10 times, but only

the *best* time for each is used.

Your clock granularity appears to be less than one microsecond.

Each test below will take on the order of 62057 microseconds.
(= -2147483648 clock ticks)

Increase the size of the arrays if this shows that

you are not getting at least 20 clock ticks per test.

WARNING -- The above is only a rough guideline.

For best results, please be sure you know the

precision of your system timer.

Function Rate (MB/s)  Avg time Min time Max time
Copy: 320.1118 0.1065 0.1000 0.1890
Scale: 363.1081 0.1126 0.0881 0.2751
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Add: 381.4946 0.1270 0.1258 0.1630
Triad: 351.4601 0.1414 0.1366 0.1793

Bonnie++ £ SIEL|ATQ} HYUAAHS MesS FHSIe WHEAMQ HX|OE E2A

22 AXHOA D23 #7)/97|52

z
Mo
=l
o
=
Ot
2
n
|>
T
o
E_I
ne
z
>
o
10
%
r

S £HotA| ECt O[TO| HPC 2YAE AAHS 4 ME2E2 ASE| 0] CPU o
Mem 12|10 HEQD XHAS F2 0|ZSHASH RF0S CHyst ofS2|#0[40)
WY 5D, SF o|B2Ho[HUNE YBL ol HOIEHE A4 IoIA YA
S Z2C 33 Ut 5 023 VO T MY Y50l FR% Qe otn )
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[root@otn03 bonnie++-1.93c]# ./configure --prefix=/usr/local/bonnie

[root@otn03 bonnie++-1.93c]# make && make install

[root@otn03 bonnie++-1.93c]# cd /usr/local/bonnie/sbin

[root@otn03 bonnie++-1.93c]# ./bonnie++ -u root -d /data2/tmp -c 10 -s 500 -r 400

“* bonnie++ 0Of = CiYet 540 ALl O7|ME M AE0 & et M0 A
ot Lot =& StAC

-u : bonnie++ & Ada QKX (bonnie++ 2 root O A B AFRO| 7 )
-d : bonnie++ O A AlZ20|dS T U} MHEl= LAl o0 ¥7|= RO|Ct
-C: SA| C|A3 AFEX}

s: 5 448 023 8F

o

-ro AlZY 0l EM AFEElE M2l (A"l A o222 EOf 3A 2F5HH.
A2Eo 24 gz Ag - LA HZ2| HREAL =25 FA X8 )

Using uid:0, gid:0.
Writing a byte at a time...done
Writing intelligently...done
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Rewriting...done

Reading a byte at a time...done

Reading intelligently...done

start 'em...done...done...done...done...done...

Create files in sequential order...done.

Stat files in sequential order...done.

Delete files in sequential order..done.

Create files in random order...done.

Stat files in random order...done.

Delete files in random order...done.

Version 1.93¢  ---—-- Sequential Output------ -- Sequential Input- --Random-
Concurrency 10 -Per Chr- --Block-- -Rewrite- -Per Chr- --Block-- --Seeks--

Machine  Size:chnk K/sec %CP K/sec %CP K/sec %CP K/sec %CP K/sec %CP /sec %CP
alang 500M:1k 62 7722891 5213727 22 701 7350382 29 +++++ +++
Latency 117ms 1176ms 949ms  32032us  30153us 46us
Version 1.93¢  ---—-- Sequential Create------ -------- Random Create--------

alang -Create-- --Read--- -Delete-- -Create-- --Read--- -Delete--

files /sec %CP /sec %CP /sec %CP /sec %CP /sec %CP /sec %CP
16 537 82 +++++ +++ 16909 47 623 92 +++++ +++ 21049 60
Latency 111ms 5793us 115ms  62022us 6945us 8536us
1.93¢,1.93¢,alang,10,/data2/tmp/test,500M,1k,62,77,22891,52,13727,22,701,73,50382,29, ¢
+++++,+++,16,,,537,82,+++++,+++,16909,47,623,92,+ ++++,+++,21049,60,117ms,1176ms,949ms,
32032us,30153us,46us,111ms,5793us,115ms,62022us,6945us,8536us

2ot #2 =HS EOoF mYsty| A5 2 ZBT html HEfL txt HEHE BB A|H F&=
T2 0| bonnie++ O ZTE|O{X QIC| bin/ E
azio|ct.

/bonnie++ -u root -d /data2/tmp -c 10 -s 500:1024 -r 400 | ../bin/bon_csv2txt > diskbench.txt
/bonnie++ -u root -d /data2/tmp -c 10 -s 500:1024 -r 400 | ../bin/bon_csv2html > diskbench.html

oF 0| ArgstH zCt
O|F| St=C|A3 YA|mp (IDE, SATA, SCSI, SAN ) HFUA|AE HAl (ext3, reierfs, xfs, jfs, nfs, )

o AI2”UM ol F=o §50| LIEX| BHEH & - AS HO|L,

—
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(Linux Cluster technical white paper)

Version 193¢ --—---- Sequential Output------ -- Sequential Input- --Random-
-Per Chr- --Block-- -Rewrite- -Per Chr- --Block-- --Seeks--
Machine Size K/sec %CP K/sec %CP K/sec %CP K/sec %CP K/sec %CP /sec %CP
alang 500M:1k 63 7923631 5413861 23 710 77 48775 23 +++++ +++
Latency 110ms 1446ms 640ms  15136us  33049us 47us
—————— Sequential Create------ --------Random Create--------

-Create-- --Read--- -Delete-- -Create-- --Read--- -Delete--

files:max:min /sec %CP  /sec %CP  /sec %CP /sec %CP /sec %CP /sec %CP
alang 16 735 88 +++++ +++ 20194 67 758 90 +++++ +++ 20888 63
Latency 120ms 5752us 5985us  64043us 5766us 6040us

N oY MA7|E Tl L Y HEoF CPU AMBEE L ALK

6.6 Netpipe Y E23 ds Benchmark

Netpipe(Network Protocol Independent Performaance Evaluator) = A|AH 79| HEQA H&52
SHots #X| O} T2 AY0ICH TCP, MPIPVM 5 Cish S41 wA¥E EY 452 53
= U= E0| U .Myrinet, Infiniband, Fast Ethernet, SCI St Z2 CtYS ClHIO|AY HE

(o]

3 845 F380| 7Sttt

http://www.scl.ameslab.gov/netpipe

=13
=

M Cf

rlo
>

25 Mot /XM ELC

—

Ho

[root@otn02 hpcl# tar xzvf NetPIPE_3.6.2.tar.gz
[root@otn02 hpc]# cd NetPIPE_3.6.2

o

makefile & $£=™3IC}
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makefile Ol = 2t 53 jdel =230 dX[E 28 HEF E|0fH UCt
247t jgste T2 IAS HHS| HEE St

Of7|M = tep &F MPL 23 HERS d5 58S oSt

[root@otn02 NetPIPE_3.6.2]# vi makefile

CcC = cC
CFLAGS =-0
SRC = ./src

# {2k MPICC o PATH & Xo| @&t
MPICC = /usr/local/lam-gcc/bin/mpicc

MPI2CC = /usr/local/lam-gcc/bin/mpicc
MPI2_LIB = /usr/local/lam-gcc/lib
MPI2_INC = /usr/local/lam-gcc/include

[root@otn02 NetPIPE_3.6.2]# make tcp
[root@otn02 NetPIPE_3.6.2]# make mpi

HAES & 92 AIAHO| Y B A [US BASIHX T AAHHN SUsH
AntYg siFEC

[root@otn03 NetPIPE_3.6.2]# ./NPtcp ( remote system )

[root@otn02 NetPIPE_3.6.2]# ./NPtcp -h otn03 ( local system)
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109: 2097149 bytes 3 times --> 894.64 Mbps in 17884.17 usec
110: 2097152 bytes 3 times --> 894.26 Mbps in 17891.80 usec
111: 2097155 bytes 3 times --> 894.32 Mbps in  17890.65 usec
112: 3145725 bytes 3 times --> 895.49 Mbps in  26800.99 usec
113: 3145728 bytes 3 times --> 895.52 Mbps in  26800.00 usec
114: 3145731 bytes 3 times --> 895.67 Mbps in  26795.67 usec
115: 4194301 bytes 3 times --> 896.17 Mbps in  35707.67 usec
116: 4194304 bytes 3 times --> 896.22 Mbps in  35705.69 usec
117: 4194307 bytes 3 times --> 896.20 Mbps in  35706.32 usec
118: 6291453 bytes 3 times --> 896.78 Mbps in  53524.85 usec
119: 6291456 bytes 3 times --> 896.78 Mbps in  53524.65 usec
120: 6291459 bytes 3 times --> 896.79 Mbps in  53524.18 usec
121: 8388605 bytes 3 times --> 896.97 Mbps in 71351.17 usec
122: 8388608 bytes 3 times --> 896.99 Mbps in  71349.50 usec
123: 8388611 bytes 3 times --> 897.01 Mbps in  71348.35 usec

ojet Zo| ZIt7t ==Lt Y Zit 25 MYS LY s MY ot HS

BFE local system O M -o &M 70| MY MAYS Mo =M L.

[root@otn02 NetPIPE_3.6.2]# ./NPtcp -h otn03 -0 net_report.txt

Message Size : 838.8611 Mbyte

Net Bandwidth : 897.01 Mbps

Latency : 71348.35 usec

**% MPI L1IE%IE- Ac;% éxc-; HI-I:IH-I *kkkk

HA lamboot 2 mpi S|E nodedf| lamd G2 AMBICE
[clunix@otn03 clunix]$ lamboot -v -b lamhosts

LAM 7.1.1/MPI 2 C++/ROMIO - Indiana University
n-1<31167> ssi:boot:base:linear: booting n0O (otn03)
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n-1<31167> ssi:boot:base:linear: booting nl (otn02)

**

[clunix@0tn03 clunix]$ mpirun -np 2 /usr/local/bin/NPmpi

T Al2Eel sget 4

[m=}

0: otn03
1: otn02

Now starting the main loop

20| NPmpi

Ald]
=

L0 E=XYSHOF SHLY.

0: 1 bytes 2748 times --> 0.24 Mbps in 31.94 usec

1 2 bytes 3130 times --> 0.47 Mbps in 32.15 usec

2: 3 bytes 3110 times -->
114: 3145731 bytes 3 times --> 893.14 Mbps in  26871.36 usec
115: 4194301 bytes 3 times --> 894.18 Mbps in  35786.83 usec
116: 4194304 bytes 3 times --> 894.05 Mbps in  35791.99 usec
117: 4194307 bytes 3 times --> 894.09 Mbps in  35790.80 usec
118: 6291453 bytes 3 times --> 895.49 Mbps in  53601.98 usec
119: 6291456 bytes 3 times --> 895.50 Mbps in  53601.50 usec
120: 6291459 bytes 3 times --> 895.53 Mbps in 53599.68 usec
121: 8388605 bytes 3 times --> 896.03 Mbps in  71425.84 usec
122: 8388608 bytes 3 times --> 896.04 Mbps in  71425.68 usec
123: 8388611 bytes 3 times --> 895.99 Mbps in  71429.13 usec

S AAEo| MPI HEYT 452 cfgm 2

Message Size : 8388608 bytes
Net Bandwidth : 896.04 Mbps

Latency : 71425.68 usec

***% 0tn02, otn03 = E9| L ERQ(3 342 Gigabit Ethernet 0 Gigabit Switch 2t 0|Ct.
“** Netpipe d& 582 5 HEHI dsUs FEHA2= 9 +X|7t 896.04 Mbps
o 4&0| LIty siM 2= HESA Z2I-M0M ¢ 480| LtIQe A2 OfLCh

X CPU, System I/O, Disk /O & O{2{7tX| 2tgof s dH HEXHR d50| BFECt

= 282 &+ HESRA 2| 95 583t =72 W &t
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