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A study on the troubleshooting in HACMP and OPS system

Jin-Seok Seo

Department of Computer Engineering
Graduate School of Industry

Pukvong National University

Abstract

[ propose that this thesis should explam the setting files and
formations necded among several kinds of building techniques in order to
butld the IBM's HACMYP provided with the high solubility solution.

Particularly, this thesis is divided into three kinds of building
techniques and definitely exposed to the characteristics and usages.

And 1t is represented o classify  the disable examples after the
building of HACMI, which 2 company now uses through the Mode =
techimique, into systems, adapters, networks

I hope that people who are interested in this thesis or are using this
technique will be very helpful.

First of all, Jet me cxamine how (o draw up, use, and form the

mternal scripts,
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s 2

clinfo(cluster information service), cllockd(cluster lock manager) =
S AR vk clstmgre clsmuxpd® e vpE Lo “(systemn) 2}
keepalive "™E3= heartbeato] e He]i= s 71L& wateio) o keepalive 27 o)
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LUl down ¥ ko shelabe] ronovop sk 9lud AL disk
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el standby adapteriZ swappinge] @o]uhv} o] ui= client+ & 302 m gk
ol hang & A& W IREY service2 A wo a7 telnet &% 2
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2.1.3 network Z A} Fof ubyx
network el 7b Bl sk A9l clstrmgre o network_down event

oA elw delgojop @ Bt sowlils HACMPOlM default

oA A 2k st o) 3 network A o) siteThC U3 vhod sl y] 42 of
A AHES S 2itely] Wi olvl Dual networko] e A
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2.2.1 Disk volume group  backup -2 o] A varyonk| o] AL 7}bies
ek

222 Filesystem (with NFS cxport/mount) - backup 4T o] A
mount 51, NFS export/mount 7} % 2= 5t}

223 Concurrent volume group - Concurrent  volume  group s
concurrent modei? varyon$Foh,

224 1P address - fail®l scrvice IP address= standby adapterel]
config ¥},

225 Application - §19] J7h o} faw)ul Folzl Ao o)

application s restart g},

el Eh A1 wakeover Hilal i ke s o 37A FA )Y 9l

Hot standby - o}Y 1R 5 5lw) ok o7 sl standby server )
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3) ZF W= service IP address o stabdby IF address”|¢]i= z7te
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N

subneto] %8} glojof 311 serviee IP address®} stabdby IP address:= b
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Al 4 & HACMP 4.2.2 FOR AIX 439 7%

4.1 sl=gol2t A EYo] Y

el M HACMPE F%8h7] @ g dojzl shmgo|sh 4 =g
o 11¢lS ool r}

11.1  RISC SYSTEM/6000

s P o] L opeclosA, pectosD

- ey D IBM System Rack S70
e RSAE 0 1024 MB

< 8h vl s CInternal - 4GB 270

- Network . FDDI Adater 271

fddih 20 70 SysKonnect PCI FDDI Adaper (48110040)
fddil 40--60 SysKonnect PCI FDDI Adaper (481100403

- Disk Array Adapter ¢ SSA Adapter 27
ssa 20068 IBM SSA Enhanced RAID Adapter(14104500)

s=al 3070 IBN S5A Enhanced RAID Adaptert 111045000

1.2 External IHard Dislk
ABM V133 SSA

g R A R EE
113 27 eeo] 49
C Al AIX 43

-al vREA A9l AsE g o] - HACMDP for AIX 4.2.2
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- dlelEl el © ORACLE Parallel Server 7.3.4

4.2 HACMPE 53617 A 34 A
W2 HACMPSE P&ebl 4 e Tagdel Az uld me s
P el d ebobReh Jelx B LVMTEA S LMt & Ao, ALg o

A HAsse] gojE Fao o) Hejrme] A&l A S8 sIglemg Ay

4.2.1 Network T4

- FDDI Network Adapter 4

it 4.1 FDDI Network Adapter 5*4

B é‘ié;:rié;‘(é(fﬁmr 203 XXX.XXX.251 203 XXX, Xxx <252 |
Boot(fil) 303.xm_xxx_1oj | 203.XXX XX XXX.102 T
 Standbytiln M2 XXX XXX 250 | 192 XXXX XXX52 J
Defuh Caeway | 203XXXXXX6 | 203 XXXXXKE |

s sertal Network(RS 2320 44

S e
: "3"_ o

“ RS 232?

122 HACMPE - 58h7] 93k 817 8t # g
b L0 pectosA_node, pectosB_node)oll A =k

‘elehosts

- 11 -




D Cluster =2 TCP/IP Adapter2
qGHd o] wefef oy

ah

vl Jete/hosts

203 xxx.xxx.101
203 xx%.xxX.251
192 xxx.xxx.201
203 300 xxx.102
203 xxx.x¥x.2h2

192 XXX XXX.252

/rhosts

o #ekstr] HACMP -

shaatis Ae] Er

o+

T

gyl
Jetelservices & A e -

i /rhosts
pectosA
pectosB
pectosA_hoot
pectost3 boot
pectosA_stb
pectosi3 sth
pectosA_tiy

pectosB_tty

Jeic/services

(Service,

o] -

pectosA_boot
pectosA
peclosA_sth
pectosB_boot
peclosB

pectosB_stb

HHACMP Configuration®]l ] rsh& A8

I,HJr]_ ,<4 A o] QLx_

systemel] A4 & 7

e gl

_12_
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Standby, Bool, Switch I Address)
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Jete/Inittab

!
el S S g o]l Qe oA gystemoll Al 3] loadw B sl o}

[—‘\L'

N til(pectosA_node)ell A
# ping pectosB_boot

# ping pectosB_sth

5B 2(pectosB_node) ol A
# ping pectosA_bhoot

# ping peclosA_sth

A28 Fase] AbEEo] Ay VM G5 ey A e
OPS(Oracle Parallel Server)
Share Diskel Concurrent LVM(Logical Volume Manager) & -4 4l

Wl Fie Systeme] obyl Raw logical volumed AF&aho]ol shy)

Raw  logical  volume®. iz CLVMAA AL /dev Directorvel  Userid

4

"Oracle” Group "dba”?l raw logical files W] Fojol <

bt

~

Raw logical voiume <] 22

Filesvstem- WhEo] mountE A7) 7ivlel obu el logical volume

i REe]l 20 EdhE AR ahd el device H gl AFE el sl e] o)

_13_




LVM :f'ﬁ§

AuAH O s Alsgeld 4% FHE 2 wHe o ogde) B

1

ovinke] ~(Block Deviee)dl sted Al2#l (File System)S 9Hroja] (this

ple izt ¥R (Forman Fhoketsr spHIul el o) A Ao M w2 9

b A weE A7 Foln

LVMS ME whibbd 228wtk o, 24 88 o)z} o

SEo7bdel &5 vnpol i fu)is He] vl
Tragitonal System LYM Based System
Fine System File Syeten
]
t1
BinCK B

N4l AE el el fEe LVME Vo ahie whel tn

+

Volume Group @ pectvyg

Physical Volume(source | mirroring)

PV Name PV Size PV Name PV Size
hdiskt 4 5GB hdisk9 4.5GB
helisk? 4.5GB hdisk10 4.5G1B
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hdisk3 45GB hdiskl1 4.5GB
hdiska 4.5GB hdisk1: 45GB

- Logical Volume

LV Name PPs LV Name PPy

logl_a 2 datab 63

log?2_a 2 data6 &80

controlfilel 1 clata’? 125

data4 63 dataZs 46
LVM g

Ll (pectosA)
I Create Volume Group
S LS obel el s vk

IS

G oSt mkvy

VG Name Dopectvg

PP Size C 3 MB

PV Name © hdiskl, hdisk2, hdisk3, hdisk4
Major number D53 {pectosA)

Active VG oat system restarl? @ No
2) Create raw logical volume
Sl EEI e el A8 ol raw logical volume2 ofel o] o g s
HECRES

Tl
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# smit mklv

Add a Logical Volume

- Logical volume NAME s logl_a
VOLUME GROUP name L pectvg

- Number of LOGICAL PARTITION L2
PHYGICAL VOLUME name o hdiskl
Mirror Write Consistency? . no

- Enable BAID BLOCK relocation? ©no

3) Varvoff VG
# varyvoffvg pectvg
4) Change ownership
# chown oracle.dba filename
e B Z(pectosB
5 Export VG
#ooxportvg peclvg
61 Import VG

e

Fmporlveg V. 'major number’ v opectvg hdiskl
= 212l major numberis ZF 2] T Wo] o)
pectosAC 53 ), pectosBO Bl )
# smit vg
mport a Volume Group
- VOLUME GROUP Name D pectvg
PHYSICAL VOLUME Name  hdiskl
ACTIVATE Volume group after 1t 1s imported? @ ves

- Volume Group MAJOR NUMBER © 53

...16_




7) Change VG

# smit chvg

VOLUME GROUP narme D pectvg
Actlivate volume group AUTOMATICALLY L no

at system restart ?
A QUORUM of disks required to keep the volume : no
group on -linc 7
&) Change ownership

* Import A 7 BEFIE9 H40) Hel suR mbsa] o 4k

o

Wkl 7| Fofo} el
# chown oracle.dba filename
9) Varvoff VG

# varvoffvg pecivg

LVM W4 Al 5 Apgt

LT Component 5+ L =% Afolo] lseolsldl A o] y]ofo} St LVM
dean el W NS Lol ODMel vl slojob shol sl g s vl FIACMI
ODA definitions 7] shared TVM componentsol ¢loj b 8 8559 wlod gb 2=
S update Slelel @l s 2] volume groupel exports 1 reimport 4!
Ul -2 volume group®l ownership®F permission- rootel svstem group &
feoreset Fh TRV database server®t Zo] raw logical volumes ALE-
Hastoh ownership

Shi= application S & olel] JH& W G oglous

b permission® g il & Folol g}
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1.3 Cluster A 9]
431 Cluster ID 2 Name T4
Cluster 1D : 1

Cluster Name © pectos

432 Cluster == ' A

Y Name © pectosA_node. pectosB node

4.3.3 Cluster Adapter 14
L 1 pectosA_node

4.3 pectosA_node?] Cluster Adapter

i

(_./\dapu:r IP i Network | Network | Network Adapter

Adapter Identifier

_Laﬂbc?}"im_fﬁﬁ'ﬁlﬁ‘:\;l')’e Name Aytribute Function -

\ pectosA fddi fddia preblic service | 203 XXX XXX 251
pectosA boo| R fddin | public | bool | 205.XXXXNLO1 |
bl sih fddi fddia | public standby 192 XXX XA 251
peclosA ity | rs232 | ez |oserial | oserviee |

...18_




1 2 pectosB_node
st 44 pectosB_node®] Cluster Adapter 54

F.f’\dapie‘f Iig ‘ Network | Network Network Adapter ! ) _Mﬁ
! 7 ! . . ' Adapter Identifier

Label ' Type Name | Attribute . Function | B -

pectosly fddi fddia public service | 203 XXX XXX 252
pectosi3. hoat fddz fddia public bhoot 203 XXX XXX 102
| pectos3 sth felcli fddia public standby | 192 XXX XXX 252
Ppectos3otty rs2i2 rs232a serial service J

4.3.4 Resource Group 4 ¢

Resource Group Name

Node Relation ship

Participating Node Name

Resource Group Name

Nade Relation <hip

Participating Node Name

Resource Group Name

Node Relation ship

Participating Node Name

1.3.5 Application Server 3 9]

Application Server Name

Application Start Script

pectos_rg

concurrent

peclosA_node, peclosB node

PeCLlosA_rg

cascacling

pectosA_node

pectosB_rg

cascading

pectosB_node

opsA

Jusr/shin‘cluster/app/opsA_ start

19 -




Application Stop Script : Jusr/shin/cluster/app/opsA_stop

OPS(Oracle Parallel Server)@- ol 4]l hacmp® 25 Al o wmr2elA

databaseis startAl 7] 2 stopAl 7]+ S Aejehit (~Ag B 5 )

436 Resource Group®l Resource 7}

pectos_rg
Concurrent Volume groups © o pectvg

peclosA_rg

Service 117 label D pectosA
Application Servers © opsA
Application servers © 7318

pectosB_rg
Service 1P label D peclosB

Application Servers DopsB

437 File A

Susreshing clustersete/elhosts (Service, Boot 117, address+s /19
peclosA

pectosh

pecltosA__boot

pectosB_hoot

138 1w ae A

Conliguration run lUme parameter

Naode name »pectosA_node

_20_




Debug Level » high
Host uses NIS or Name Server 0 false
Svnchronizing Time Clocks

Time servere] A4

# startsrc -5 timed -a "-M"

# chretep S ¢ timed - f master='yes' f traces yes'

4.4 HACMP T4& 93 3714 nha

414.1 Mode 1

boot T 203.xxx.xxx.101

203 xxx.xxx.25] 192 xxx.xxx.25] 203 xxx.xxx.252 192 xxx xxx.252
5§ (2

pectosA _rg

hdisk]
backvy

phyvsical volunje

Volume Group)

Joracle, /dala

filesvstem

Service 1P 203 XxX.xXxX.25

ora_db

application

w12 HACMD start <+ 4404l Ael~ e & Adapter Fail

-21 -




Cascading %4 ( Hot standby )
B node 3= of 5@l A saie g bl
vol Fail & 49 @7 IP
#ir Al

27F Faill & 455 o}

5 Service IP7F Failsl 4 ¢

+

address 203.3000xxx.251

FROHSE dofupA] grs)

adapter swapping©] Uo|u}

°o

-

%

=

20800 xxx 101 192 xxxxxx.2D] 203.xxx.xxx 252 203 xx%.xx%.25]
D @ 3 @)
peclosA_rg

physical volume hdisk]

Volume Group backvg

flesvstem Joracle, Jdata

Service TP 203 %% x.x%xx.25

application

gl 4.3 A 7F Fail® ¢
A MY Falr] B Lordis A L-To VA2l 9138 o]k rlo

- 929 _




= s s
I3 5-=e] Standby Adapter§] @ A »50] Ap|2 [P address® 7

Wibel aju] 2 A4 Falgi)

©

boot 7 203 xxx.xxx. 101

203 xxx XX 251 192 xxx.xxx.20]  203.xxx.xxx.25] 192 x%xx.xxx.251

1 2 3 oy

pectosA_rg

hdiskl

physical volunge

hackvg

Volume Group

oracic, data

Glesy stem
serviee 12

application

Sedl b Tailsl i) Reintegration

[
s

wmreel ReintegrationAl A W23 4@ Boot [P Addresss 2331
% Reintegratione]l  €hiisl 5 2}412) Service P Addressis 71xlgb 4
Ml i Aral b} Hot Standby @l 29 w-=¢] Reintegrationi} 5 Alell Fail

Al B sl Takeoverdhsdsl s gl 220l 13RS o} Al A soriellat spa

SRR S

- 23 -




Rotating ¥4
Adapter Fail & 4% Failr] Al22gle] 522 Hot standby®a 3 %2
bl s Reintegration Aol 4 Hot standby @b b2 Fail 19y A

Wb g el e) @ Tl ZbdrkE glo] ehuel B wrt Fail @

oA B EvE BE Ease] @eks b o el AR AlSSc S onw
Fail A]oivt 2ld-20) e 3-8 b wsel gryig,

4142 Mode 2

hoot © 203 xxx.xxx.101 hoot & 203 xxx.xxx.102

203 xxx.xxx.251 192 xxx.xxx.25] 203.xxx.xxx.252 192 xxx.xXxx.200

) @

pectodA _rg pectdsB_rg

hdiskl] phvsical volume haisk?
oravg
/B_data

203 xxx.xxx.2H

Volume Group

raidvg
A_data

203 XXK. XXX

T_oracle, filesystem
Service [P

application

A_oracle,

205l AL ITACMP start $ AAbA el ] A & Adapter Fail

1

- 24 -




L

A7 @7F I Address 203.xxXx xxx.2522 A ubilel A s

@b Db Failfl 493 o} 7 ishe ojupx] orisvh,

15

< AUl PV Faild! 399 Adapter Swappinge] 2l

LAl =)

hoot @ 2083.xxxX.xxx.101 hoot @ 203.xxx.xxx.102

2053 xxx.xxx.20] 192 xxx.xxx.251

203.XXX.XxXX.202 192 .xxx.XxX.252

) )

@

pectosA_rg

pectdsB_rg

hetiskl physical volume hdisk?

oravg

Volume Group raidvg

b_oracle, b data T Iesystem A_oracle, /1_data

203 xxx . xxx.25 Service 1P 203X X XK.

application aid_d

Jigl 460 N A 7F FailE 225

..25_




A X FailAl B @i A wriel gla s E3lke o) wol e
il ey wa el F AL AR e Y Aaad shve el
Aol A8 A~E A Sl

I3 =9 Standby Adapter?] @y A =t2o] AMu]A P Addresss
ddbol Mg Aldr e gio
Faill¥l =22 Reintegration

L2 Reintegration®] 2% Boot [P address® 4 &)
£

&
T T

-0t

Reintegratione] ¢t= ¥ & z2Falel MHu] A [P address® B %S w4 &

Pl el s s s sbaeh Aulag FRRc 19 45 ta
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4.4.3 Mode 3(concurrent access)

hoot @ 203.xxx.xxx.101 hoot @ 203 xxx.xxx.102

203 XXX xxx.20} 192 xxx.xxx.25] 203 xxx.xxx.252 192 xxx.Xxx.252

.y & @

£

pectvg
hdisk]l hdisk?2
hdisk3 hdisk4

rrollv .

rdhlv,

Service 1P

< 2()3.5{)0(,);)(@ I)ecos,,,rg C 2()3.XXX.X@

pectosA_rg pectosB_rg

Lyl LT HACMP start 5= A 2RAel Aulss ol & Adapter Fail

A i 3 Concurrent§ )4 J1 S VAL A 2 Al o
Jeel Failsdl A5 27 IR Address 203 xxxxxx.2518 debvkol A
W) 2 Al S k)
el Fail © A5 @r7F I Address 203.xxx.xxx.262ZF ol A
W] 2% )| 423l o)

nf A7F Fail®l 24952 ob5tql W alle dofupx] ef it

= A8 2 P2 Fail®l -39 Adapler Swappingo] @ojubAl ®u)
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hoot @ 203 xxx.xxx.101 boot 203 xxx.xxx.102
BUS.XXI;L.XXX,fol [92xxx.xxx.2h]  205.xxxxxx.252 208 xxx.xxx.251
D @ (3 @
[
pectvg
hdiskl hdisk?2
hdisk3 hdisk4
rdblv, rrollv ..
service IP
QOB.XXX.XX@ CZOB.XXX,XX@
pectosA_rg pectos_rg peclosB_rg

SR A8 Mt A ) Tl ¥ A

ono ol Standby Adapler®! dii: A S1-e] Alu] 2 [P Addressis
dubwiol o aubes s Ay RAlEiar A 1o $E] Concurrentst A

Accessab il YA & B s Fell Anjss b sloh

Fail¥! %= ¢ Reintegralion

w2l Reintegration® d% Boot P addresss A3 9 T
Reintegration®] gh=iyl § Z2l2] Au] s 1P address® 7P S0 B w5

ol ConcurrentshZl Accessebgl 2]l i2E-8 Aol =1ts Bal Access

A R R

Nt
e

St el Aol sl
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A5G AA ALEE A2l 3

51 HACMP? & 4

DAl AREEQ] BACMP] Hellgds okl 2 el

5 oqbepdoh

51.1 Alz=€ Aol 59
Disk Volume Group el
OF Y- e e

3h L2 2 HE Keepalive #Zlol e 24 b 49, backup =tiaz

T

[=] =

7 wr7b downS ekt dbvkatel obon=vb bR | ARel, S disk
volume group, I[P address, applications € takeoverd| A Ap7|7F 2l

services el ghul,

512 =Y o3

=971 Adapter ol

Service  Adapterol Aozl s wl P addressis 7 wte oyl o]
stmdby adapters’ swapping el @relwivl ofuliz clientios: 305wk

hong o 0% W il ol services Ald wEE G glaL telnets & EolA

ekt

=91 AA el

Network  geffzb gbalel 4 9ol clstrmgra: € network_down
event 2 WA A 710} Dual networke] 54 % 7 ol =, primary network©}
2 OHACMPE customizedok b

down ¥ backup networko] takcoversh

L}
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52 HACMPZ9 & {8 5 EAH)

5.2.1 Al 2" Aol —FE AL

WAk Eaw A 5w 98l rebooting®F S-S W booting A
rs232¢ 2hel Az R E A EOT5 error code® WERH L Al Aglo] wlE A
g HACMP 734 FHel A= Mol FF5ox Aojd FelAgis ot o

HOLe slAagiel ol & vldel M Alolw FulAR 9lel booting shellel A
) Auto] zloh

Disk Volume Group el =54}z

A& A Client) 7F dlojefWlo] 2~ ol s 2gloluh Stored Procedure 22

rel kel Al golE el 229 Background Daemon F¢ Ul Lock

P,

Daemont HACMP® F#l2¥ 9 Lock Daemon®t2] &7 8l7F o] 2 7ot
o] fpo 2] x) oF& Al "R gt 5 HACMPYL #Hgefod A LTofA B =
2 takecover#glo] lojybi=win S RET current EFILE0l AR ol
=] edal Data lockel wFAIGE Z12fql woli= §adojtv) oluf Z} 3} Aol A
odmol i vl agd) WAl e shupekut s el vk ko] gl

R B R RN A QS WO SER R RS RV Y e R RN IR A

1 [s]

[
e

Aot s Aok (shell T2 g Mo a7 15]
7F Disk Volume Groupgl ODMe] 21 % sk« 2o} alojvpi= &4t -5 o
el Volume Groupl el row devicest A28 4] ¢kol HACMP2| cvent

7okl A takeoverZb doiub#l oAl Shoiw o AA] 9k v o] Volume

oMt

L

SEE

O\
Lo

Grouptiel WAds 248 clverify FE2|HE

Al ODMell B35 W8-S B updatest ool k(9]

wWido] o efgmgr -v

re] ol glerig o w5 Ap el hang 3 A Al HACMP2] stop modes 7]
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= defalt mode$! gracefuld] Al forcedi A& & t}a] 3 stopA] 7)o &2 4

b e olol 93 BAdS AP @ 5 g

®:top nou, on system restart or hoth

Ad 51 A b AT Es]o] STOP Al mode'd 2

522 WX Adapter &of TFE A}

Y we1izbe] service ip address 9F standby ip address?t Ul E 2
o Fellsb vbg Al dlRate) A9 U= swapping failo] wAE 5 ol
v LAl ghel wire e swapping completedzb YJERGFCE Szl A} gk Ay
A ALY UL Eale] o] o] 4] 4] erol = A

Al thacmp eventZb 215 a7

FURSs A9TE BE alvh ol 49 sl Al Fob Aqloln g1s]
W E el Ha s vEs 4 F 9 d o) ool x| A gre Ao
line S1A S e A AN e ey WEE delw sl

TR SR WA e AR o) service ip address ¢ £

Eapa!

standby ip address 72 cross ping testi H@s 1w 9 o oAb gk Al A

7T osmitty chinet® A ip address™ 42 S& gl sho)[g]
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INTERKET ADDRESS (dotted decimal) e :i F oK xXxx. 161

19 5.2 WES A Qe o) WA s

OF 3o

g Lo W ESY adapter swappinge] AAAE F1A o= #HA

g

Chi

r
B

3

Service port2] ip addressZ} Standby port® swapping event?F 2 o)A
%S H--(Standby network portoll pingol A f=rh) kE -9
HACMPE stopAl7l 3 Service®t Standby portZ A 2 A7, Main &%
t gnlE clear A7 F HACMPS upAl A} [8)
“pdisable”ol 23t rs232 serial line(ityl) Aol A] ¥+ AR

I e I e I E SR

9 2ol hacmp 4 A

ity D port setup

LI sty < Adev/uy]l (GF7He] Al bo] 7 wfElch)

mEZ O E sty < /dev/ity]

|

o} 217 portAl A ghel FlabAl mAH A delgn.

i, PeF Belata] @S A FE o2 3o e daw doh

smitty tty

remove Ly
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- porl A" F A

smitty tty

- add tty

TLEE 53 rs232(ty) F7F 2R T AbA s

523 Mgz dAel] s F= Ao FHA)e

Main network controls & @5-Elofl A nA A2 o2 ledrs) EA 5
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(A4 0 =S 03 - FEA W) EY HAZE hangol wAlE =

kel w, A Al sfrdgel EAQAGEIEN ] A ledgl A #@9)

Fostsdle] A obuebH, ks e 9l g we o] g
l

2w gelsledol FUh 219w elo) ol A whek u] gyl

o AWAACEH) B9 ol e FA BAsA wou), 9e
7

03 . | 255, 255, 255,255
03 . o™ £55. 266, 265.255 =
w3 22 265, 765, 255,255 [l
r |2 . o £55. 255, 266.0 1%
6.0.0.0 LOLo N - B

1 54 4H vheu wle| Nyl 57 288l doe) ulw

524, Well-known problem®] #eff =+&& sjdstE vy

DMS (DeadMan Switch)7} A E38t= AL
Clean takecovers <F3alz] i3l Folzl A7k el DMS7} resets 4
oW busy WF crashdlsl takeoverZ al dch4] HACMP 2] ~¥

el Al Fhd exl dES]Sel A L AR
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DMS Problem& 3 3h= Wi
Apofural B Itoa]l Al amelo] QAR E Lw @b 7]Ek7] 9Ek &3
aht o g 2718 filed 603olA 1022 &7
enable I/O Pacing (#smilly chgsys)
. High watermark : 30 %73k (33)
. Low watermark : 20 F37tab (

- increase the frequency of the syncd daemon (/shin/rc.boot)

=2
=

'[1:

(More frequencydl?ll Z=Ag A% overall system performance®

.syned 10
- change the heartbeat rate of a NIM(Network interface module)
(Not make it faster)

. Heartbeat rate : slow

# ps el | grep oracle
Lockel & &5¥= %38 Oracle process7} whelzivh,
# lsve ] pectvg
Oracles  Stopst=tlx  Open>lel 9= Raw  logical volume©]
&l sh o},
# tail - f /tmp/hacmp.out
HACMPE Stop or software® 22 takeover$ 919 W#HE AMS

he 2zgE g Event errorvh A wich,

# ps  of | grep cluster
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- HACMP/6000 =1 HE 9 daemonel] 28} WA ¥ Messages A%

HACMPE  Stopdted & cluster daemons©] F 554 &g 4 -Foirh

532 MALAR Fad #F ddtlog file

- Examming Message and Log File Check

/var/adm/cluster.log

-

/tmp/em.log
clstrmgr®) ==kl o]&] AA &= messages A4

Amp/hacmp.out

- HACMPY ~-aagEe] 98] A% messages A gshy AAag e

ofs) ¥ 7t WHels] e APk

2

/usr/shin/cluster/history/cluster. mmdd
HACMPe} ~=aigEd oaf HAH messages A E ] g}
system error log @ ermt

HACMP/60002] ~Aay et daemons X239 135 AIX subsystem

e Ay message® Rkl HACMP 554 #1o] Apas 4

ol Bvent error, B ohs Abge]l walE 2ol o oSlu
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54 OPS A% EAAd 3 &4

54.1 OPS 4 d = (Losely Coupled System - Clustering)

High-Spged [nlerconnact (Opticnal)
— o— — —

Oisk Array---. .

21 5.5 Losely Coupled Systern - Clustering
Ty oy B Iroolate] CPUE B

. Memory ¥ L-=27F W]

C7F v Ee= 312 Shared Disk9d ResourceZ Access UNIX & VAX

3
_r\

Cluster7} t] %4 gl

Oracle Parallel Serveri= Loosely Coupled Svstem= A flghw 7}

Wt Al o] Oracle Instance = 7hal v}

-

ol @ [nstance ¢l Cache Coherencvas B2 ab 71 g2l Lockal ] -

et}

542 OPselt A 2] Lock ¥
OPS Ao A 9] Lockytz] = DLMe] a#astn] o= Cluster Svstemel
X Resource SharingS 24 4 #oshi= AZESJSEH Applicationis ©]

5% Resourceel  ddl]  FAlel  AccessE G- uf A gle]

Synchronizations /-2 8k Fisol dojubr] guw sA8ste 7 ve w@

O

Tt
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5.4.2.1 DLM(Distributed Lock Manager)
DLM(Distributed Lock Manager)el s+, OPSE "4 3t= 2%l (resource)
258 mA/AEE s ATEgolaM, o) gl whAlE s A8 s

o] Hitlaccess)s ZATT F718 5 54369 conflictZ} @HASEA] g =

Lock granfed

(2) Holder notified
(1) Lock requested

(3) Block flushed to
disk

L

56 DLM 14 &%

DILM °] 8 7%

lock?l @979} 214, Deadlock?7y 2 714 (Qock dacmon)

171t

W ntzell B A globaleh Al A AT A S memberships { %]/ 92

[S RS N s ST

WoAT w29 lock processing® o2 8- monitoring
lockell ¥ memoryE sl DIM client®] d] A4 S50 7hA

T recovery 2 Al (ock monitor)

resource ' lock  structures F28he] lock mode E convert

~

status &), ownership =5

(1) 8.0 version ¢l 42l DLM

Oracle #l5 - IBM SP2, Sun v 7.3, HP v 7.3




OS/vendor A& Pyramid Nile cluster, DEC Tru cluster, Reliant

RMI000, Sequent cluster, NCR |, IBM HACMP

(2) 8.0 version °]% 29 DLM
Oracledl A 2} platformel]l Unix DLM & A&

Lock Managcement
OPs oA Jock #e]2] -2 Wi 28 A6, 2} instance 2

buffer cachetlell 2li=dirty block®] coherency S -5 &joF sk}

(1} PCM Lock
PCM (Parallel Cache Management) Locke  Buffer cache®tol] 11

Oracle data block(data 2} index block)E coverstE instance lockS 2 n)

Sb-dl, hashed locking® 213} fine grain locking 2l o] ¢leh

(2} Mashed Locking 4]

Version7.d ol @702 Ab& % default  locking® 2] @72 DB7]% A ge #
parameter @b 218 g3uE lock ¥ Oracle datafile2] blocke] sraticsh#l g -2
ylvs ol Al e iz vhiE instanceell Al &7 2l owt Jock® ownershipS Al

r A g

{3) Fine grain Locking 8+2]
blockel  #dd DLM  locke] AR&  Folly: 4= 03 released] =
dynamics-od WA o s FE el Jock o FE42l w7t A ® Oracle 7.3

o Aiig gl
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DLM 3} Oracle Recovery oA

S .
\ M
\ © /
Yx 2} '
2
e 3

1’9l 57 DLM 3 Oracle Recovery 44]

3 instance down#Ali® THE instance®] alert SIDJogE #9lghc}

. OPS 44 &

il. connect manager © €% 3 L= fail 214 9 cluster member A
A

ii. DLM Database #]7%

tv. SMONe 2] DLM®#] 5+ resource check ¥ instance recovery
74 invalid DEM ol t)3h access <F A

v dead thread?) redo log 85 DB ool # 8 (roll forward)

vi. SMONel 9lgk 2} block o thslh SCN #-81 lock recovery 2hit

vit. Rollback  segment 2 undo entrvell 2 E-Gollback) ™ 2l ¢ 7)

block @] access 7

vitl. Instance Recovery 248 9 R data access 7}

() OPSTA Al arej ApE
- syvsiem tablespace
o =i 100 - 200M bvte (%, stored procedure 2F db triggers

wrol Algalis Aol 300 - 700M A oL 2 gh
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w2l ALE o temporary tablespace 9
- Rollback scgment

A H A 1) oA Z) instance §F 1 R mis 2 A o] A
storage ¢ initial ¥} next value ¥ U3 F A, Pctincrease =

Ao AR 0 7b5 ¢ maxextent S o] $3l9d on-line &  dynamic

increase /decrcase & #H4:3l Batch job & $13 d8 tablespace %
rollback segment 4 g
* temporary  tablespace
AbE-2FE 1| instance W E R b o Instance M ® 81U} o] 4f &
=
storage © pclincrease=0, initial & next value = sort_area_size 2 )]
TR FYUstA
A o AU indexed data 2] 2 Bf o)A &
H sort size Bub LA gk
- On line redo log
Redo thread @ instance % 1 7}
Redo log group @ instance % 35 7Y
Members/group © # 4%k 2} group W 2 7
Redo log member size o log switch”F 1% 154 Ao ok 2wk
S5 el(5 ~ 10 M byte)
group location © index % data fileZ Y81 2] #4¢
member location @ A @ URE controller 3 disk o) el A=k
- Archive Redo log
destination - 3% o] 42} archived log file o] A %sl 4+ <)

i ospace #FISEI free space 7F YA R oldlE wWol 2 dbadh Al AL




message & T 4S5 setup Y JFEd 1Y o129 archive log
file 2 destination o B3

- Control File: 24230 3 7] Jxrt da

MAXDATAFILES : g% & nds] 25838 g2 Yo (default = 32)

MAXLOGFILES : &$5 uds} 428 3hS o] (default = 32)

1

MAXLOGMEMBERS @ & 423t 3 o] 4}
MAXINSTANCE :© OPS74 A &% F7bet o

J‘]l o:T

f
=
]
(o]
P
t
T
e
2L

\-ulo

043 OPS el Az ¥ a4

G b FAe 2 table® handling® ul dolupis &g Z 0 Aju)
oA se] A W48 Astdch & 9x Fe process?t A8 S
UL resourced WENFEE wizbA] oF wmrivb 3E] Awo] wWolAlir @bl
Ao A ops #AAA o)y WAE shRa | Ebalel 9 L

T oEdlel AR @ F Q9w Ageln g

AA E1Y
Ll A E /LML EE, LEsle], Al 2wl Test
VL2 AU, g, AN vlE) EAL AT A9, A A ek 49

EDI, Project Management
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L1 sk g adxel, el MISEA|, Al
Test
SR 0 RIA FH o] 3 A, Ay, A8l Web Service 734 &

ol A

WY 3 EDI

OPS 2 4ol A Data Base¥tsl 2ub# o] =3 zz wpe OPS 3t

Aol ol 3 (B mTol M Falsh wAlel Fa bl B A

P 7 A 1B v m)EE UPAZ| 2 sbe]okul o)

A w=EE WA UPAZ o

L

clear#tgdo] H &3] o] Folzx o
HACMPel A B nrzell A A wc ] Bz 9leicha ghokabol(
heatbet 2187k $190vH UP %ol B w2 2 takeover?} 2HAlali= &ale
?l 2. 7)v},

el Gete) clear®slol ol F ol ehE A HE wvre] WA g A

S RS AL B e s ) HACMP S A UPA A opul gk

[SIs]

_.43...




Lgl

5.8 OPS #AdelA e %
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A 64 4

woakel 2 gape] imolupwlA Hab Alsadel &Y

,4
L

sz ¥ A $odo] muguwA Felavde o4

e Abg st ST

=
~
>
oo
o

slejer Wl wop ¥ oy=Rel A Pabel A Alaw TE A LS

o pxedel 8 g, eln BAAL Asngich AgE LA
fapde] 4@ Azde Fa duxoz de LI RDBMSE

Real Service® A3 ste® tAsigict a8y £ =FdM dHE

of ob4 OPS gAolAel 1 shael EAdel gebalrh 2 A4

ClienDol Al 723 © AN&an Wz AujaZ 9 718 mlwd el

A faile] wbe W WAE @ Azl Sl AWl 3 waw

AN T - [N Tl
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el 1 1 1 - I i | o G T
wlunh Al meiFal TEele v At Qpaldsk A4S v)stol
i A wpe gtost Ao elge] # slme] Hleleli wu,

SEgh Ao e AABANA AAF A e e g 12ef Rl

okl Ags w3 2l 4 =S Eehgal AdE R of il
2 dAbe sev] A 1 ek e IBMe] o] FE Abbe s e @
chrrel il d b a sl Srefan daie)sr ot ale] g s RSk Al 4
of vrimhoslelel gl g e A sl reloor
spalis slel A T Hels sk s F]laruivh o b Ay
sloAke s oAetel iAo ghabreslujul elatatel s it

Aol wen AHUn HE A ANFAZ WAWFA Ry 7

ol ol ubdsle) 4 vlmn o] § 2 e A 7ol lolTal ¥

o ok seEgle] o Al ket Ws sk Al 4e vk E A8

- o
A0 q #d




B
¥ o=

Event W AAl 7} §8 2AHE file

1) /usr/shin/cluster/app/opsA_start
#' /bin/ksh
su - oracle << !
Isnretl start LISTENER1
svrmgrl
connect internal
startup parallel
I
exit O
2) Ausr/shin/cluster/app/opsA_stop
#1 /bin/ksh
su oracle <«
lsnret] stop LISTENERL
sleep 10 7.
svrmgrl
connecl internal
shutdown abort
!
ps ef | egrep "LOCAL | LISTENER"” | grep ora

| cut —¢c10-15 > sjs




itl s sjs ]

then
for n in ‘cat gjs’
do
kill -9 $n
done
clse
banner “OK”
fi

rm sjs

exit ()

Application Server Name ©  opsDB
Application Start Script . Jusr/sbin/cluster/app/opsB_start

Application Stop Script o Jusr/shin/cluster/app/opsB_stop

Jrousroshinsclustersapp/ops3_start
#' /bin/ksh

s oracle <<

Isnretl start LISTENERZ
svrmgrl

connect inlernal

startup parallel

1

exit 0




4) Jusr/shin/cluster/app/opsB_stop
#!' /bin/ksh
su - oracle << !
lsnictl stop LISTENERZ
sleep 10
svrmgri
connect internal
shutdown abort
!
ps ef | egrep "LOCAL | LISTENER" | grep ora
lcut cl0-15 >> sjs
if [ s sjs ]
then
for n in ‘cat sjs’
do
kill -9 $n
done
clse
banner "OK”"
fi
m sjs

exit 0

51 Ausr/shindcluster/app/plO_start

re.netlware




cnsview ¢ “dacmon start”
sleep 10
cnsview ¢ "explore”

"

in=‘cnsview - ¢ "explore” | we -1 { cut &'
echo $in

while [[ $in -le 2 1]

do
in='‘cnsview ¢ "explore” | we -1 | cut -c8&
echo $in

done

Isdev ~Cc tty
cnsview ¢ "explore”
print “current line 1s $in”
Zusr/shin/cluster/app/ttyenable
hanner OK
() Jusr/shin/cluster/app/pl0_stop
usrssbin/clustersapp/itydisa
cnsview ¢ “daemon stop”
‘usr/lpp netware/bin/stopnps
Isdev  Ce tlv
7y fusr/shindcluster/app/iiyenable
penable "tty2’
penable "ly3’

penable ttyd’




penable "tiy337

%) /usr/sbin/cluster/app/tivdisa
pdisable tty2
pdisable "tty3’

pdisable tiy4’

pdisable "{iy33’

O CusrdshinfclusterZapp/re.pl0
ha='ps  of I grep cluster | we I
if [[ $ha ~cq 2]
then
re='ps of | grep reping | we I
if [ $rc eq 1 1]
then
print 7318 ethernet  adapter

Jdeviconsole

checking

nohuh Jusr/shin/cluster/app/reping &

clse

start!”

>




dl="ps ef | grep reping | grep sh | we -I'

if [[ $rc —eq 2 1]

then

d2='ps  eof | grep reping | grep sh | cut
cl0 15"

kill -9 $d2

else
exit 0

fi

1
else

k="ps ef | grep rcping | we -1'
if [l $k -ge 2 ]]
then
kil='ps ef | grep reping | grep sh toeut —¢10-15
kill -9 $kil
clse
exit 0
f1
fi
10) Ausr/shin/eluster/app/re.ping
a=0)
while [T Sa —eq 0 1]
do

ping ¢l 9xxxxxx.147 > /dev/null 2 > &I




ey

a="ccho %7
done

ccho "7318 Ethernet adapter Fail 'Y > /dev/console
usr/shin/cluster/utilities/clstop -y '-N' "-3" ' gr’
sleep 300

exit ()

11) Ausr/sbin/cluster/app/cl_roule (pectosA_node)
route add 203.xxx.xxx.6 -interface 203.xXxx.xxx.252
arp —d 203.xXxxX.xxx.6
Jete/ping ¢l 203.xxx.xxx.6

route delete 203.xxx.xxx.b 203 xxx.xxx.25H2

120 Jusr/shin/cluster/app/cl_route (pectosB_node)
route add 203 xxx xxx.0  inlerface 203 xxx.xxx.251
arpd 203 xxx.xxxO
Joteping el P03 o KX 6

route delete 2058 xxxxxx.O 206 xxx.xxx.251
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