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1.DRBD € 0|8 HA AIAE 2

A
[HH
=5

1.1 DRBD z/&AIHAE C2 2|

http://oss.linbit.com/drbd/

rr

Al =& HE drbd-0.7.5.tar.gz & Z=0C

5 drbd £ high availabilty cluster € F&ot=0 Z 28 network block device € M 33t
£ kernel modules 1t scripts 2 ?’\*EIOU( ACH network £ S8t block device £ Sl

r

remote disk 2+2| mirroring Jls2 M38tCH. 22 & AAEIC| kernel version 1+2)
olz4d0| ALt &EXl =He Makeﬂle Ol & AIAEIQl kernel version It modules version 2
check oAl T=0l Redhat JI2 HEONA & &= BRI LAMEHC

original kernel source version 2.4.27 2 HAEZE UL},

1.2 HE &3 =H| 5|

=

HXA linux—2.4.27.tar.bz2 £ /usr/src 20 =21 kernel compile £

it
[w

HE ZWME Al B Zgof FOoF & AH2

HE 28 ¢

1z

CONFIG_MODULES=y
CONFIG_MODVERSIONS=y
CONFIG_KMOD=y

NBD 2= 214

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 I Al A& Ol Al

CONFIG_REISERFS_FS=y

A& 0IC.

# 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 Ol new building kernel 2 QA& S QUAEE HMZ £ reboot

2. DRBD +*= o}J|

2.1 DRBD & Xl diJI
HX /usr/src L0l drbd source € copy ol ECt.

# 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

a

Ol2ZM drbd ZLIL0| 2= SCH OFF8 error 80| B0 JALH HANO=Z
drbd modules MA LI} =X EOISHT,

# Is —al /lib/modules/2.4.27/kernel/drivers/block/drbd.o
/lib/modules/2.4.27/kernel/drivers/block/drbd.o

&= drbd device £ M4 SHCt.

# vi mkdrbddev

#1/bin/sh

foriin $(seq 0 15)
do mknod /dev/drbd$i b 147 $i
done

# sh mkdrbddev
# Is —al /dev/drbd0

brw-r——r—— 1 root root 147, 0 Oct 31 15:47 /dev/drbd0

Ol2M &EXIJF &= TUCH Ol X2 MHs DRBD &XIE 0185t £82 HE2ESE
of Xt.

HA DRBD AlAE &X sHE HoOI== ot kh.

master node :



hostname : testO1
ip address : 192.168.123.165

slave node :

hostname : test02
ip address : 192.168.123.166

2.2. DRBD &&atI|
# vi /etc/drb3. drbd.conf A& 3}D|

# 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 K,M,G
<string> = (K<name> W' ([“W"WWAWWAN T * | 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 2048;
# 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;

}

on test02 {
device /dev/drbdO0;
disk /dev/sda7;
address  192.168.123.166:7788;
meta—disk internal;

22| drbd.conf IIYL S testO1, test02 2| /etc Ol copy &rCF.
testO1, test02 Node OflA Oteh command £ & & StCE

;; test01

# 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

drbdO: 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 10:0 pe:0 ua:0 ap:0



testO1, test02 Node OlA Xtell2 drbd OI=2 & & StC.
;; testO1
# /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 'yves' [ 8]: To abort waiting enter 'ves' [ —— 1:

2o MAHX = test02 =E2°| drbd G20 A0l &ZHAM SAI0 tED| THE 0
test02 = =0t drbd S4IS EWIX WOl 5t UACH= HIMIXICEH test02 2| drbd
=28 AssHE NsS22 AN XC.

;; test02

# /etc/rc.d/init.d/drbd start

OlMl drbd Jt E&XCo=z AZot=Xl &2l otAt

ol

[root@testO1 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 lo:74 pe:36 ua:181 ap:0
(> ] 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 |d:Inconsistent
ns:0 nr:1016336 dw:1016336 dr:0 al:0 bm:65 lo:6 pe:256 ua:6 ap:0
[=> ] sync'ed: 5.7% (16703/17696)M
finish: 0:35:38 speed: 7,996 (5,840) K/sec

S & Node @5 Secondary AEfiZ2 AT D

Al UCH
OlHl test0Ol =EZ Primary & M&o E== ot Al

rr

A

1o

&= ACH

;5 test01
# drbdadm primary all
O Oteiet 22 MO 238 & H

joctl(,SET_STATE,) failed: Input/output error
Local replica is inconsistent (-——do—-what-Il-say ?)

# drbdadm —— ——do-what-I-say primary all
20| AegtH =IC.
CitAl &0l HEES= BHAL.



[root@testO1 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 Id:Consistent
ns:2204520 nr:0 dw:0 dr:2205544 al:0 bm:136 10:256 pe:0 ua:256 ap:0
[==>. ] sync'ed: 12.3% (15543/17696)M
finish: 11:03:10 speed: 36 (5,696) K/sec

;5 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 l0:7 pe:256 ua:7 ap:0
[==>. . ] sync'ed: 12.6% (15486/17696)M
finish: 0:40:39 speed: 6,404 (5,640) K/sec

Ol Ml Primary Node Ol drbd £ device 0l mount & AlH EE=S otAL
;5 test01

# mkreiserfs /dev/drbd0

# mkdir /datat

# mount /dev/drbd0 /data

—> /dev/drbd0 device Ofl It
0 HElCt.

AMABES THMA & 22X device Jb format

e

Ol Xl testO1 O /datal OIM 2MGl= 2 E file system 2 writing &2 drbd dev
£ =EollAd test02 2 /dev/sda7 W& LOLIA =ICH

2.3.DRBD 45 & 4

o HMH2Z DRBD &Ml AMEO0 &5 TACH OIMH &AM ==0 failed status E
b &lH HA Z2 )82 0/186t0 0lad 2o

1
o
0
vy
1
e
%
h
>—|

- Primary/Secondary Switching

test0O1 Node & primary , test02 Node £ secondary & JI&. testO1, test022 H&E=S &=
o=z A& st gaAl0lCH

;; testO1

[root@testO1 root]# umount /datat
[root@testO1 root]# /etc/rc.d/init.d/drbd stop

- & testOl node JF A& && 0Otot

rr

=

o

b

0
ror
[w



,; 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 AIEHE 2 H S IH Secondary status 0l primary &EjS] “ES&= QIAE & Ql= AME)

0l Ct.

test02 € primary & & & St}

[root@test02 /1# 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 /1# mount /dev/drbd0 /datat

[root@test02 /]# df

Filesystem 1K-blocks Used Available Use% Mounted on

/dev/sda?2 2016044 149888 1763744 8%/

/dev/sdatl 202220 17642 174138 10% /boot

none 515760 0 515760 0% /dev/shm

/dev/sda3 7052496 2001624 4692624 30% /usr

/dev/sdab 2016016 242608 1670996 13% /var

/dev/drbd0 22142336 67440 22074896 1% /datal

— test02 node = test01 node & FI|IXHOZ checking otCH 2 &4 Al 9 29 JIES
HHE A Secondary AEHOIA Primary MEIZ & IHY AMHIAS TSGHH = L.

4

OIXl testO1 node Jt CHAl &I0F LEA B &AXQI A& AEZ M &0t JtEo X
;5 test01

[root@test01 root]# /etc/rc.d/init.d/drbd start

[root@testO1 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
test0O1 node JF &HOF LAl /™ drbd status Jb Secondary &tEiE UXA EICH.
02 CHAl Primary 2 X &t SHCI

;5 test02

[root@test02 /]# umount /datat
[root@test02 /]1# drbdadm secondary all



[root@test02 /14 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

;; testO1

[root@testO1 root]# drbdadm primary all
[root@testO1 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 Id: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 /datat

2.4 DRBD Multi Instance /#A35}7|

/etc/drbd.conf £ Ofefiet 20| RASHCH.

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;

10



}
resource drbd1 {

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/drbd1;
disk /dev/sda8;
address 192.168.123.165:7799;
meta—disk internal;

}

on test02 {
device /dev/drbd1;
disk /dev/sda8;

address 192.168.123.166:7799;
meta—disk internal;

}

drbd0, drbod1 SIH2l resource 8™ 2 &% /etc/rc.d/init.d/drbd start
£ oi=H =ChH

2t S0 CHSt primary, secondary & & oY =52 MY LN Mo =H SCH =.

| test01 | test02
drbd0 | primary | secondary
drbd1 | secondary | primary



et &

ro
By
0x
o
0
%
x
rr

;7 testO1
# drbdadmin primary drbd0
5y test02
# drbdadmin primary drbd1

a4 H=2 =0

ujo
ol

12



3. Heartbeat #& 46l7|

3.1 Heartbeat & Xl dtJI

http://www.linux—ha.org

testO1, test02 node Ol heartbeat package € & Xl

o
[w

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@testO1 srcl# rom —Uvh heartbeat—+

3.2 Heartbeat && 5}2|

o]l

ISPS
=2 o

ATl HA

heartbeat
2= oo

=l
e
w o

0x 10

ha.cf->ha 9 Jle2 &d &3 I .

authkeys —=> ha =£2t9| oI5 galg X|Aot= THLOICH

haresources —> heartbeat & 0A vip 2 & M node failed Al A8 AJEE
& oo

N&ots &

°

i

[root@test01 src]# cd /etc/ha.d

[root@test01 ha.d]# vi ha.cf

debugfile /var/log/ha-debug
logfile /var/log/ha-log
logfacility local0
keepalive 2

deadtime 5

hopfudge 1

udpport 1001

udp ethO

node testO1

node test02

auth 1
1 shatl HI!

[root@testO1 ha.d]# chmod 600 authkeys
; BHEA OIS Y2 MHOIE 600 @2 oHF=0{0k

i
Q

[root@testO1 ha.d]# vi haresources

13



haresources && el A2 G 2L

<< mater node >> << vip >> << init scripts >>

3.3 Multi Heartbeat 4 &}2|

2. 40l A multipul Drbd instance A a0l CHol ZAl 20 2UACH HIIA=
multipul instance 2 & & DRBD £ Heartbeat HIAE dual 2 FEGHH AIESE

Us YHE LOI2E=E otAL

test01 192.168.123.170 drbddisk::drbd0 Filesystem::/dev/drbd0::/datal::reiserfs mysald
- Otel Fot -
test02 192.168.123.171 drbddisk::drbd1 Filesystem::/dev/drbd1::/data2::reiserfs mysaqld

et &0l ofl=2 =L

[H 5&10 0 @& 222 both HA on both Drbd System 01 50| &= 210IC}.
2HEES| | AIAE A0l CHOH & YatH..

U O

test01, test02 AIAEN 22 SIHSQ data volum (datal, data2) Ol =XHot] 0l SIH
9| volum 2 drbd0, drbd1 & P& EtC}.

& = OfcHet 201 2 AIAES] drbd EEtE &0

test01 —>
drbdO(/datat) - primary
drbd1(/data?) - secondary
test02 —>
drbd0(/datal) - secondary
drbd1(/data2) - primary

1&%= mysal datafile path £ Otchet 20l F&ot0 AlLES HSAIZICH

test01 —>
/datal —> mysaql datafile of test01 node

test02 —>
/data2 —> mysql datafile of test02 node

OlMl AAEIZ testOl Off /datal Ol datafile 2 & mysal Ol, test02 Ol /data?2
0l datafile € = mysal 0l 22 H=5HA test0Ol OAE /data2 Of test02

=

°] mysaql datafile 2 real time volum mirroring 2 S WXl 1, test02 HAM=

14



/datal Ol testO1 2| mysal datafile Ol real time volum mirroring 0l & O &ICt.

test01l = =0 Ol&H0] MI|H test02 M NHS2& /datal 2 mount Al
test01 OIA 2l mysal MBIADE RS E O &ICH

test02 = =0l Ol&0| D™ test01 OIM XIS2& /data2 2 mount AlIZITH
test02 2 mysgl MBIADE RISEHCZ 20| Z0XI= 210|CH

Fo| A2 {2 Yoz AIAHEEZ MBI AMA mysal 2 JI2 instance
Jb SO 24 e dd2 ook StCh ——datefile ——port 2 &2 F1

ZWES oA B AIAEN SO mysal S S AIHOF &2X0IC.

Ol &t&dol 2tRt

10

ARLIE S0 2I1=S ot

Ol

15



4. Heartbeat 2+ DRBD £ 0|28} File System HA o}J|

o
o

testO1, test02 node Ol heartbeat package E & X|

heartbeat—stonith—1.2.2-8.rh.9.i386.rom
heartbeat—-pils—1.2.2-8.rh.9.i386.rom
heartbeat—1.2.2-8.rh.9.i386.rpm

[root@testO1 srcl# rom —Uvh heartbeat—=
[root@test01 src]# cd /etc/ha.d

[root@testO1 ha.d]# vi ha.cf

debugfile /var/log/ha-debug
logfile /var/log/ha—-log
logfacility local0
keepalive 2

deadtime 5

hopfudge 1

udpport 1001

udp ethO

node testO1

node test02

auth 1
1 shatl HI!

[root@testO1 ha.d]# chmod 600 authkeys

[root@test01 ha.d]# vi haresources

? &2 test02 H&x
S 2

haresources &&= 2t

testO1 —-> ha active node
192.168.123.170 —> service ip address

Filesystem::/dev/drbd0::/datal::reiserfs ->

/etc/ha.d/resource.d/Filesystem Ol scripts 2t =i &HCH.
0] ADBYES A& /dev/drbd0 device € mount point 0l mount AIH F= SE&

njo

16



StCY.

A2 B2 /Filesystem <device> <directory> <fstype> {start|stop|status}
Ol Ct.

drbd OlM= "./Filesystem /dev/drbd0 /datal reiserfs start”

ot drbd device Ol mount Jt &= 210ICtH.

"./Filesystem /dev/drbd0 /datal reiserfs stop" &t drbd device 0l mount & &2
JF umount Jb & O{ &L

drbddisk —>

drbddisk scripts & &Ml drbd 2 982 drbd node 2t2 &= AHdt= 2 0ICh

drbd Node = 22! primary 2 secondary & 222 2&0| QUL Ot EF L“S0A
"drbddisk start" £ ot 0| node Jt primary 2 ZMotH =ICH stop Al= secondary

Z EMotA =L

a

o

OlMl drbd o dg Mg =z A0 oAM= A0 A XtAlSI £ HotACH

HHE BH .

. umount test01 drbd filesystem

. apply test01 "drbdadm secondary all"

. mount test02 drbd filesystem mounting
. applay test02 "drbdadmin primary all"

OO m>

?let 20

o

heartbeat 2| working logic ot € &

ha &= UL

HEZ4 U= scripts & drbd &

ol

o

A Szt

~
(=]

v Ct.

o
o
i

FAESES QoA ha Ol 228 scripts £ /etc/re.d/init.d 20l copy

[root@testO1 rc3.d]# cd /etc/ha.d/resource.d/
[root@testO1 resource.d]# cp Filesystem drbddisk /etc/rc.d/init.d/

o

node reboot AI0I& Ol &G0l &S = UNA heartbeat 2 drbd £ booting Al AtS22

ASHH £ Bt

[root@test01 rc3.d]# cd /etc/rc.d/rc3.d/
[root@testO1 rc3.d14# In —s /etc/rc.d/init.d/drbd S70drbd

OIZM DRBD + heartbeat € 0|28 Z2AH I AIAE &Z0 &4t = ULCH

17



5. Apache + DRBD + Heartbeat € 0|2& 1IJIEH ANH F=E61D]

test01, test02 Node Ol apache + mysal + php + tomcat 2 & XI&tCH
dx 2dH Ige 2]4YA I8 2% NolU A28 &1 &t

httod.conf OlAl ServerName , NameVirtualHost £ Heartbeat 2l
haresources 0l &2|& service ip address & XI&StC}.

DocumentRoot = drbd device 0l mount & /datal OfciOl MAESIE=S &L,
testO1, test02 node 2| apache init script £ /etc/rc.d/init.d &0l = AHSHCE.
[root@testO1 root]# cp /usr/local/apache/bin/apachect! /etc/rc.d/init.d/
[root@test02 root]# cp /usr/local/apache/bin/apachect! /etc/rc.d/init.d/
heartbeat 2| haresources & &0l apache init script & F=Jt8tC}.

[root@test01 root]# cd /etc/ha.d
[root@testO1 ha.d]# vi haresources

test01 192.168.123.170 drbddisk Filesystem::/dev/drbd0::/datal::reiserfs W
mysald apachectl

haresources £ test02 node Ol < copy StCt.

testO1, test02 node 2| heartbeat £ CHAl Al&HSHCEH
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6. Mysqal + DRBD + Heartbeat € 0|8t 1DJIE4H Mysqgl DB Mt *=35lJ|

mysgl 2 DRBD 0l & Z2dt= 20l CHoll 2+&t

o

| &8

o

tCE.

o]}
ol

o
o

2t mysgl & E2R]HA I8 24 MOILF galez AX] 3
0l /usr/local/mysal/data &0 &X A & Ch 0l db file path
/datal 20l path 2 HAdN =00 StCt.

A20l= mysal db file
DRBD Jt #g4H &=

$

un

=

HAN &g =02 mysgl daemon 2 stop AlZICH.
[root@testO1 datall# vi /etc/rc.d/init.d/mysald stop

JIE0 MHE D2 DBfile 2 25 DRBD Jb H&& volum 2& Copy

o
o

[root@testO1 datall# cp —a /usr/local/mysal/data /datal/mysqldb
[root@testO1 datal]# chown mysal. mysaldb

&= mysal init scriptOll Al ——datadir & =2 H&oH =Ct.

[root@testO1 datall# vi /etc/rc.d/init.d/mysald

/// ——datadir 2 oY 2XLE2 =0 //

$bindir/mysald_safe ——datadir=/datal/mysaldb ——pid—file=$pid_file W
——language=korean —-safe-show-database >/dev/null 2>&1 &

[root@testO1 datall# vi /etc/rc.d/init.d/mysqld start

OlZM DRBD £ 0/28t mysal database HA Jt *& & Ct.

19



7. Oracle + DRBD + Heartbeat2 1 JtE24 Oracle DB A ==5lD|

7.1 DRBD £ 0|28 HA ?AHS=Z Oracle X Al R2& A

oracle = DRBD 2 HA £HE otJl AoldE E ItAl =JI Oracle AIAE EH Al
g

Jed ofioF & A0l UACH 2ct2 DB 2 3 A2 Mysal It €2 file 21 A
o &S &40l OtLICH

= AMAEO file data Ol 2tedE AAF D oracle WHE AN 2HAE HAFSO0|
XAl dba db tables OIA 22l ot== &0l DA UIJl HEd DB o =2 #*4
A0 HEE HA A2 AMZ LSS S25tH E800 SIHAH UACOF StCh.

DB file & LHE
otAl o F

- o

o AIAEIS R 2222 e RES2 32D} otu
AMOZ oracle daemon 2 start Al2 %= SICH

(=]

v
S
=2
Ho

# 2t22 &Xl Al control file, db file, log file, paramate file 2l
2z L MEES 25 DRBD Jb &sotsE volum O X AIZA0F SHCH

2ct2 DB 2 File structure Ol CHoH OIGH2H ot A2 =I| X AlK HAG Z
Rt file 2 AZE DRBD Volum 2 & target & Mol MHE £ QLY.

SbXI2H D=0l 0101 SN DB 2 3= 522 data pathE 25 =8Ok
&2 0|C.

8 222 &3 Al 228 T2l Cioll 20t 2= oA

* 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 )

2 DB IIYS2 =J| DB M4 T2 )20l dbca S
Q1) DB Create scripts =852 SollA 88 & =

H o
%
— O
@
0x
=
0

spfile<SID>.ora L2 T
JIEF parameter 82 E EFEIEPE or
oracle 9i 2 & pfile 1t spfile FIHAl

22 dbfile o J2 38 & HAEA=A X
Ct. oracle 8i HiA= pfile Olet =
FAIO 2 2e|JF JbSSHCE

orapw<SID> L2 22t20l sysdba #Hetez 52 & = Ue
OICH. 2+ 0l 2M =2 oracle db mount Al error JF &M &= Y primary AlAEI9|
orapw<SID> L2 H JUZ AI=otH S

20N =8 WE2Z & active / standby 419 oracle HA 40| Jls6tL.
ot X2+ oracle multi instance A2 2 SU2 ==0} 2 instance 2 both HA 2
2HE M= oracle 2 file architecture 22 OfLI2F process, log architecture
= .. Oracle Instance Structure 0l Ciai OIGHE dHOF StCt.

0l M= Oracle 2 &dYot= 2AIF OtLILI oracle Off 2d& MESE2 oA
L0l Q& 210IC.

ro
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7.2 Oracle File Data Structure &3H Al 12c1 GlOF & A

Control File, Redo Log File, Data File

== Al D20l0F & AtE S

Control Files

- Control File 3AJIJF 282 ERo2&2 o CIAIN H&E ZH ECF.
- Control File2 CIA3 OFCH 0|S0] 22 2101 EC (F & 2MAl 232 201)

0

Redo Log Files
- 118 =20l & JEOHE HMT 20 Olatel Redo Log File(Member)0l U0{0F SHCH.
- &2 80 8 Redo Log File 2 CO2 230 M&EH= A0l L
- Datafile 1t Redo Log File2 &2 EI 30 /AXISHK LEF St
(87 A Z2R5I22 g S0 - 20 2LF, A =7 20ts)

Data Files
- System, Undo, Temporary & 222 CEZE M2 HOIE AHOA ¥HE2 22 A3
ZMot= A0l E£C.
- System, Undo, Temporary & HIO|=2 AHOIA Y2 22201 MEDIE=Z
MNEX g O2 A0 fXlcts 20l ECH
- 22 HOol2 AHOIAN =Xote Data File: T2 ClA3N fAXIGHA 2t=Es 2001 ECH
- Datafile 1t Redo Log File2 22 CAAN AAXISHK LE=F StC.
(B7A ZRot22 2 EC - 20l 2T, Al =7 20ts)

0ll) disk1 ~ diskbWFXIel CIAAIJF ZHEHCE.
2t2+0| C|A A0 Control File, Reod Log File, Data File2 Ui Xl atet.
&, At& Xt Tablespace= happy St i =XH&StC.

control.ctl
happy01.dbf

control.ctl
happy02.dbf

control.ctl
systemO1.dbf, undotbs01.dbf, temp01.dbf, cwliteO1.dbf, drsys01.dbf,
example0O1.dbf, indx01.dbf, odmO1.dbf, tools01.dbf, usersO1.dbf, xdb01.dbf

control.ctl
redo01.log, redo02.log, redo03.log

control.ctl
redo01.log, redo02.log, redo03.log
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242 453 FlME A AeES =20 1 oA ’éﬁlé} 20l £ A0ICH
otXIgH HA & Al0ll= DataFIe Managing Point Jt %0t &= 280 /s A
OICH. Ol &=t 22l afttE ZZUAL £H Xt ’éé*oHOlt g ZHict =250

7.3 Oracle HA Migration 2 <& Oracle File Data Control d}2|

Oracle Install &HWH M 0Ol2l HAZE 1128t DB Structure 2 F42 /MO 82
XL, 0l0] MHIAZE ol U= Oracle 8 HA RFHOZ BIHE AL BT A
2 0L0F Gt= D12 Oracle DBA 210110l 2+E6] A G

JI2NO2 Q22 DB £ MAMCH {ORACLE_BASE}/oradata 20l OtcHet 22
DB file 0l US A 0ICH.

control01.ctl
control02.ctl
control03.ctl

cwmlite01.dbf
drsys01.dbf
example01.dbf
indx01.dbf
odm01.dbf
tools01.dbf
users01.dbf
xdb01.dbf
oem_repository.dbf

systemO1.dbf
undotbs01.dbf

redo01.log
redo02.log
redo03.log

O J10l= AA control file, data file, log file2 2FE &% QUL

0{JIM data file 2 AR20= CHAl system data file, non—-system data file,
temporary data file E LiE &= UL

2020l I €2 M0l ZBZ2E BFole YHOl =34 C2Ch
JI2XQ2l Control file RIXl= =D13 H2HHIE IFY OlA 2ol &4 UL,

$ORACLE_HOME/dbs/init<SID>.ora I+ QoI OteHDt 201 &=
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control_files=("/oracle/oradata/disk3/control.ctl",
"/oracle/oradata/disk4/control.ctl",
"/oracle/oradata/disk5/control.ctl")

Oracle 9i A= JI2E22Z init<SID>.ora T 0| &= 210ICH

=J| X Alole 23 HEI 2% server parameter IHQl spfile<SID>.ora 0l MZ 0|
I 2o €2 x| metie oS MAoloF et
MM D22 s 2.

$ salplus /nolog

SQL> conn / as sysdba
SQL> create pfile from spfile:
SQL> shutdown normal

12 {ORACLE_HOME}/dbs &0l init<SID>.ora 0] A0l T HE US 210ICH.
OlMl 2 control file 2 &I KAXIDt &0l TH H B2 GHA

nit<SID>.ora T2 E O A control_file 2 control file A28 |2 |XZ

8 = JIE2 controlOX.ctl file 2 OS &0M SclE22 2 HAZZ copy

o
)

|
m
Hoh
O
@
i
FEE

A= pfile 2 start A2/ L.

$ saqlplus /nolog
SQL> conn / as sysdba
SQL> startup pfile='{ORACLE_HOME}/dbs/init<SID>.ora'

= &

i

FO|

[uiid

for

—_—— A
-

04

=
-

J

SQL> col NAME format a35
SQL> select * from v$controlfile;

HANMOZ HAHO| 22T H J|I= control file 2 AHHISHCE

-— Blgte A2 E spfile Ol M2 HE Al2ICH

J|I&E spfile Al CHERZS Ao S0 XI=2Ct.
SQL> create spfile from pfile;

OIZ M control file HZE0| 2= = Ch.

T
2
[l
a

DB DATA file 2 system file, non—system file, temp file & Lt
—— system file HE &H

- DatabaseJt Mount EH OI{OF StCH.
- O|sat2Xot==xR0l 0l=S6t2 A o= Data FileOl =X ol OF
-4 B2 Control File2 WAIAID|= HES St

- GAD&= Global Area Database ZO0|C}.

o
[}
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a. 2222 shutdown AlIZIC}H.
b. startup mount&EfE StECh.

c. Imv $ORACLE_BASE/oradata/<GAD>/systemO1.dbf
$NEW_VOL/oradata/<GAD>/system01.dbf

d. ALTER DATABASE RENAME
FILE '$ORACLE_BASE/oradata/<SID3H>/system01.dbf'
TO '$NEW_VOL/oradata/<SIDH>/system01.dbf'

e. alter database open;
——non system file B1& 2H
- Tablespace= offline Ol 0F&tCH.
- OlsotdAot=x0 Olsodt Xt ot= ile0l = XHol OF

Data
-4 Y2 Control File2 dAIAID|= HES &L
- GADE= Global Area Database ¥ O0I|C}.

_n
o
o

ol

a. startup A EHOIA ==& StCh.

r

b. alter tablespace <tablespace> offline; (mount AEHt 2tCH)

c. SQL> Imv $ORACLE_BASE/oradata/<GAD>/userdata01.dbf
SNEW_VOL/oradata/<GAD>/userdata01.dbf

d. ALTER TABLESPACE userdata RENAME
DATAFILE '$ORACLE_BASE/oradata/<GAD>/userdata01.dbf'
TO '$NEW_VOL/oradata/<GAD>/userdata01.dbf';

e. alter tablespace <tablespace®> online;

Temporary Tablespace ZclAl =2|AIE

Q=2 AXl AlQ temp HIOI= AHOIA= Default Temporary Tablespace=
ARIE X Z=C 0ls 4% giC. JE*DIOH MZ& Temporary £ &ol= X0
=1, MEZ& Temporary tablespace £ default temporary £ X&S = JIEHS
AbHIGH Hels =IC,

tempicte OIE(=cl&Ql 0|8)e=2
'$ORACLE_BASE/oradata/<SIDY>/temp1.dbf' 2t= (22l&) AR M4 & AL

—> JI2XMOoZ Q22 MA Al temp 2t= 01222 JI=2 temporary JF M4
==

CREATE TEMPORARY TABLESPACE temp1
TEMPFILE '$NEW_VOL/oradata/<SIDY>/temp1.dbf' SIZE 20M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 4M;
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temp1 2t= Temporary TablespaceE M4d = S22 A &S

ALTER DATABASE
DEFAULT TEMPORARY TABLESPACE temp1:

DROP TABLESPACE temp
INCLUDING CONTENTS AND DATAFILES;

a. DatabaseZ shutdown StCt.
b. &2 <Xl Redo Log File2 S AtStCt.

lcp ${ORACLE_BASE}/oradata/redo01.log
${NEW_VOL}/oradata/redo01.log

c. DatabaseE MOUNT &z AISHAIZ2IC}.

d. &322 &0 E &d

o

Ct.

ALTER DATABASE RENAME FILE
'${ORACLE_BASE}/oradata/redo01.log'
TO '${NEW_VOL}/oradata/redo01.log'";

e. DatabaseE Open 2E=2Z HAHSHCI.

ALTER DATABASE open;

7.4 Oracle I} Web Program Y S6}D|

2ctE2S8 M Ascts EHZ I Jsp SF Y PHP &Z 0| UCH
JSP &2 JDBC Eet0l28 AXIotH 2tHol =0 6IIA= PHP S0l CHoll
2G| LOtE S SHAL

< JIE APM A= Al PHP configure option & OHXI2H0l Otef &2 =8t

——with—-oci8=${ORACLE_HOME}

7.5 COracle HA E %loll 28 AJEE

=

rok

222 HA E fdiA= Oracle Daemon 2 AS2Z A

02

A9 F=&= start script
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2t shutdown script 2l 0lE MO &= U= init script It 2 R6tCH

0l 3JtXl script € 0l &0t0 heartbeat 2| B& ot =L 23 20N st
DRBD && Al L0l TI00F SHCH LS KI|IA= Heartbeat OIA AtEE
32l ATEESR 1I12 oracle profile Off CHoll 2Ot Xt

HXA heartbeat 2 S0I root &0A OIRN &XCh= A2 LO0LOF St
2l R &2 Oracle Profile 2 oracle A&WS HEZ6I&E AEE StHC.

Q22 FS2 o)l foid= BtEAl oracle profile && 0| Z R06}CH.

oracle dba H &0l OtYl root Jt oracle 2 start AlZ|J] fIHA = root SAl
oracle profile 82E JtXl12 JAOOF StCt. 1Y root 2 .bash_profile 0l
HEE ET T XS PSS A= console 0IA 2 oracle profile 0] &
ZH dt= YEH 22 oracle init scripts € BHSRUCH - OIA FM OICt.

[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=$0ORACLE_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 //

[root@testO1 root]# cat /etc/rc.d/init.d/ora_start.sal

connect sys/sys@TESTO1 as sysdba
startup
quit
-—> == 0I5t 2tctol &YolH
connect <user_id>/<password>@DBH as sysdba
Olg! &Ao2 AIZGIH = &5 0|F2est 0 DBA HdE=2 0120
AEUHAM XA CHENH =H =L

[root@testO1 root]# cat /etc/rc.d/init.d/ora_shutdown.sal

connect sys/sys@TESTO01 as sysdba
shutdown
quit

// Oracle Init Scripts //
[root@testO1 root]# cat /etc/rc.d/init.d/oractl

#1/bin/sh

. /etc/init.d/functions
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if [ =f "/etc/sysconfig/oracle" 1; then
source /etc/sysconfig/oracle
fi

RETVAL=0

start () {
echo —n $"Starting Daemon of Oracle : "
if [ —f "/etc/sysconfig/oracle" 1; then
. /etc/sysconfig/oracle
echo $"(Starting ..... )"
salplus /nolog @/etc/rc.d/init.d/ora_start.sql

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: "
salplus /nolog @/etc/rc.d/init.d/ora_shutdown.sal

RETVAL=$?

echo

[ $RETVAL —eq 0 ] && rm —f /var/lock/subsys/oracle
}

case "$1"in

start)
start

stop)
stop

restart)
stop
start
RETVAL=$?

echo $'Usage: $0 {start|stop|restart}"
exit 1

esac

exit SRETVAL
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el

AlGH 8B Ofe P22 Oracle LHE scripts I S include &< QUL

salplus /nolog @/etc/rc.d/init.d/ora_start.sal

7.6 DRBD + Heartbeart € 0|38t Oracle HA 81
a. DRBD & XI&tCH.
b. HeartbeatE 4 X|StC}.

c. Node01, Node02 Oracle & Xl

( File Data Path, File Data Name, SID, DB_name, Oracle 8t&d &% S8 25 S2olAH )
d. oracle File Data € 2% DRBD Volum &2 CI&&E2IZ 0|S¢&tCt.

e. oracle Control File 42| Data Path 2 E 25 DRBD =842 dzg HY
( X Al HA £HZ2 D 6l B2 NE 2 )

f. DRBD &%
AHHO0| 22 & 0|F drbd deviceZ file system = MZ CF=0{0F SHCH. QD] 20 222
DATA € 25 UIER0 ®Y S & mkreiserfs /dev/drbd0 S22 filesystem M4 F CiAl 1
?IXIZ Data File 2 H ==Ch

g. Heartbeat & &
[root@test01 root]# vi /etc/ha.d/ha/haresources

test01 192.168.123.170 drbddisk::drbd0 Filesystem::/dev/drbd0::/datal::reiserfs oractl

h. 2ct=2 DBA 21E It Sync

${ORACLE_HOME}/dbs/orapw<SID> IS & L& 25 S2AGIH ai=0{0F &L}
Primary Node 2| ${ORACLE_HOME}/dbs/orapw<SID> I} S Secondary 0l SAtoH =Ct

7.7 SIQ Instance € 0|Z8&t Oracle Both HA &35}D|

* AIAE CIAte! -

testO1, test02 ==0 22t TESTO1, TEST02 2t= Oracle DB & 2 X9 Instance
X+ StCH testOl = =0l SH &2 Al test02 == 0IA testO1 2 TESTO1 DB E H
CC0A 2H 2M Al testOl OIA TEST02 ==2 HA ot AHIAQS DotEd

w >
ol
]
o &
S
N

* DRBD & XAl CHAO! -

testO1, test02 = =0l 22 /datal, /data2 2t 22I& 282 HEC
/datal 282 test01 UHl& primary, test02 OHlAl= secondary & &3
/data?2 2 & testO1 0l& secondary, test02 WA= primary 2 &3

testO1 OlAl= /datal O oracle file data It Xl ot=S
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test02 OlAE /data2 Ol oracle file data Jb ®IXl 6t== & A StCH.
—— drbd config

[root@testO1 root]# vi /etc/drbd.conf

skip {
As you can see, you can also comment chunks of text
with a 'skip[optional nonsensel{ 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 K,M,G
<string> = (Kname> | W' ([“W!'WWWWINT * | WA )« 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 2048;
# ko—count 4;

# on-disconnect reconnect;

}

syncer {
rate 10M;
group 1;
al—extents 257;
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}

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 drbd1 {

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/drbd1;
disk /dev/sda9;
address 192.168.123.165:7799;
meta—disk internal;

}

on test02 {
device /dev/drbd1;
disk /dev/sda9;

address  192.168.123.166:7799;
meta—disk internal;



*HA 23 CIXel -

test01 = =0} Fail Al test02 ==0Al= /datal volum 2| Drbd status £ Secondary Ol Al
primary & &&tol] /datal 2 mount AI2ZICH. & & TESTO1 Oracle Instance Start script

£ 4

test02 ==0} fail Al test0O1 =Z=0IA /data2 volum 2| Drbd status £ secondary 0Ol A
primary & &&6l10 /data?2 £ mount StCH. Ol TESTO02 Oracle Instance start script £
&l HSHCE

[root@testO1 root]# vi /etc/ha.d/haresources
test01 192.168.123.170 drbddisk::drbd0 Filesystem::/dev/drbd0::/datal::reiserfs oractl
test02 192.168.123.171 drbddisk::drbd1 Filesystem::/dev/drbd1::/data2::reiserfs oractl1

#!/bin/bash

#

# This script is inteded to be used as resource script by heartbeat
#

# Jan 2003 by Philipp Reisner.

#

#H#H#

DEFAULTFILE="/etc/default/drbd"
DRBDADM="/sbin/drbdadm"

if [ -f $DEFAULTFILE ]: then
. $DEFAULTFILE
fi

if [ "$#" —eq 2 1: then
RES="$1"
CMD="$2"

else
RES="all"
CMD="$1"

fi

case "$CMD" in
start)
$ORBDADM primary $RES
stop)
$DORBDADM secondary $RES

status)
if [ "$RES" = "all" ]; then
echo "A resource name is required for status inquiries."
exit 10
fi
ST=3( $DRBDADM state $RES 2> /dev/null )
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ST=${ST%/*}

if [ "$ST" = "Primary" 1; 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

# Ultilities used by this script
MODPROBE=/sbin/modprobe
FSCK=/sbin/fsck
FUSER=/sbin/fuser
MOUNT=/bin/mount
UMOUNT=/bin/umount
BLOCKDEV=/sbin/blockdev

check_util () {
if [ 1=x"$1"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 —o options to mount.

32
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$ld: 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
[ "$BLOCKDEV" I="" —a —x "$BLOCKDEV" ]
then
case $1in
x| ["/]x:/%) ;
*) $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

[~/ ]1%:/%) # An NFS filesystem specification...
*) if [ 1 —b "$DEVICE" ] : then
ha_log "ERROR: Couldn't find device $DEVICE. Expected /dev/??7? to exist"
usage
exit 1
fis;
esac

if [!=d"$MOUNTPOINT" ] ; then
ha_log "ERROR: Couldn't find directory $MOUNTPOINT to use as a mount point"
usage
exit 1

fi

# Check to make sure the utilites are found
check_util $SMODPROBE

check_util $FSCK

check_util $FUSER

check_util SMOUNT

check_util SUMOUNT

case $# in

4)  operation=$4; options="";;
5)  operation=$5; options="-0 $4";;
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*) usage. exit 1
esac

# Look for the 'start', 'stop' or status argument
case "$operation” in

#

# START: Start up the filesystem
#

start)

# See if the device is already mounted.

SMOUNT | cut =d' ' =f3 | grep —e "*$MOUNTPOINTS$" >/dev/null

if [ $? -ne 11 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[$?2!1=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

if
case $FSTYPE in
ext3|reiserfs|xfs|jfs|vfat|fat|nfs) false;;
*) true;;
esac
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

[ $7 -ge 4]

then
ha_log "ERROR: Couldn't sucessfully fsck filesystem for $DEVICE"
exit 1

fi
fi
flushbufs $DEVICE

# Mount the filesystem.
if
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$MOUNT -t $FSTYPE $options $DEVICE $SMOUNTPOINT
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 $MOUNTPOINT
# Get the current real device name...
# (specified devname could be -L or -U...)
DEV="$MOUNT | grep "on SMOUNTPOINT " | cut -d' ' =f1"
# Unmount the filesystem
SUMOUNT $MOUNTPOINT
if [ $? -ne 01 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 SMOUNTPOINT " >/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"
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usage
exit 1

esac

# |If you got to this point, chances are everything is O.K.
exit 0;
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