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IntelECPUDZE

[ root@centosthforkvm ~J# cat /proc/cpuinfo

0

: Geruinelntel

B

: k8

: Intel(R) CorelTM) i5-3470 CPU @ 3.20GHz

9

3192749

: 6144 KB

I owes

I owes

o

I owes

: fpu vme de pse tsc msr pae mce cx® apic sep mirr pege mca cmov pat p=edl clflush dis mmx fxsr sse
sze? =5 SFSCH|| rx rdtsce Im constant_tsc arch perfmon pebs bts xtopology t=c_reliable nonstop_tsc aperfmpert unf
air_spinlock pni pclmuladg vy ss=ed cx1b poid ssed_1 ssed ? x?apic popcnt aes xsave avx fl16c rdrand hvpervisor |
hf_Im ida arat epb xsaveopt pln pts dits tpr_shadow vrmi ept wvpid fszsbasze smep
bogomips B3R5 .49
clflush size 64
cache_al izrment @ 64
address sizes @ 40 bits crhvsical, 48 bits virtual
power management :
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[ root@cen tnaﬁﬁfn KVM ~]# cat /proc/cpuinfo

pProcCessor 1 B

vendor_id i AuthenticaMD

cpu family : 16

model 118

model name : AMD Phenom{tm) II X6 1898T Processor

stepping 1B

cpu MHz : 3206.305

cache size : 512 KB

fpu I yes

fpu_exception I yes

cpuid level : b

WP I yes

flags : fpu vme de pse tsc msr pae mce cxB apic sep mtrr pge mca cmov

pat psedb clflush mmx fxsr sse ssel syscall nx mmxext fxsr_opt pdpelgb rdtscp 1lm
Jdnowext 3dnow constant_tsc rep_good tsc_reliable nonstop_tsc aperfmperf unfair
_spinlock pni cx16 xlapic popcnt hypervisor lahf_lm svm extapic crB_legacy abm =

seda mi salignsse 3dnowprefetch osvw npt svm_lock nrip_save

bogomips : b412.73

TLE =ize : 1824 4K pages

clflush size : b4

cache_alignment : b4

address sizes : 40 bits physical, 48 bits wvirtual

powWwer management:
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Xen&l& . INAIN—N\AF—BA4TDRBILZERTHEDTI,
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Index of /pub/Linux/centos/S.10/isos/x86 64

Hame Last modified Size Description

Parent Directory -

l// st)I\IJJ:L)s

Cent05-5.10-x86 &4-bin-1ofY%.iso 15-0ct-2013 04:11 &25M

CencO5-5.10-x86 &4-bin-ltof.corrent 24-0ct-2013 00:15 207K
CentOS_5 10(X86 64 0) Cent05-5.10-x86 64-bin-ltofS.torrent.mdSisum 24-0ct-2013 00:17 70
. b Cent05-5.10-x86 64-bin-1toS.torrent.mdSsum.asc 24-0ct-2013 00:21 944
CentD5-5.10-%x86 64-bin-l1tof.torrent.shalsum 24-0ct-2013 00:17 78

ISOM A—CZFMELET

Cent05-5.10-%86 64-bin-ltod.torrent.shalsum.asc 24-0ct-2013 00:21 952

Cent05-5.10-x86 64-bin-l1taof.torrent.shaZs6osum 24-0Qct-2013 00:17 102

Cent05-5.10-x86 64-bin-1to%.torrent.shaZ5é6sum.asc 24-0ct-2013 00:21 1.0K

.>.< 1 /7IE'T:E T\: ‘i Cent05-5.10-x86 64-bin-2o0ff.iso 15-0ct-2013 04:11 &25M
U > Cent05-5.10-x86 64-bin-3o0f%.i=o 15-0ct-2013 04:11 &35M
5 1 1 h‘\ E %ﬁ-t\:j" Cent05-5.10-x86 64-bin-4o0ff%.iso 15-0ct-2013 04:11 &35M

- Ei (0] Cent05-5.10-x86 &4-bin-50f9%.iso 15-0ct-2013 04:11 &34M
Cent05-5.10-x86 64-bin-6o0fS.iso 15-0ct-2013 04:11 619%™

Cent05-5.10-x86 64-bin-Tof9%.iso 15-0ct-2013 04:11 &3a8M

Cent05-5.10-x86 &4-bin-8off%.iso 15-0ct-2013 04:11 &34M

Cent05-5.10-x86 64-bin-9o0ffS.iso 15-0ct-2013 04:11 222M

Cent05-5.10-x86 64-bin-DVD-1o0f2.i=o 15-0ct-2013 04:05 4.4G

Cent05-5.10-x86 64-bin-DVD-2o0f2.iso 15-0ct-2013 04:05 B10M

Cent05-5.10-x86 &4-bin-DVD.torrent 24-0Qct-2013 00:15 208K

Cent05-5.10-x86 64-bin-DVD.torrent.mdSsum 24-0ct-2013 00:17 639

Cenc05-5.10-x86 64-bin-DVD.torrent.mdSsum.asc 24-0ct-2013 00:21 943

Cent05-5.10-x86 &64-bin-DVD.torrent.shalsum 24-0ct-2013 00:17 77

Cent05-5.10-x86 &64-bin-DVD.torrent.shalsum.asc 24-0ct-2013 00:21 951

Cent05-5.10-x86 64-bin-DVD.torrent.shaz25asum 24-0ct-2013 00:17 101

Cent05-5.10-x86 64-bin-DVD.torrent.shazZhesum.asc 24-0ct-2013 00:21 1.0K
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Cent03510(64b|ts)7&»r/:<|~ )l/l,ia“

CentOS-5

Community ENTerprise Operating System

{ENTER>

linux text <{ENTER:

[[F1-Main] [FZ2-0ptions] [F3-Genera 11 [F4-Rerne 11 [F5-Rescue ]
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CentOn6 . h-1 8 908 | --p--- 15.10
Uoma i n=[ (] 1074 2or

[root@|ocalhost xen#
[root@]ocalhost xenld xm unpause Cent(056.5-1
[rootl@|ocalhost xenl# xm |ist

Mame [0 MemiMiB) YCPlUs State  Timel(s)
CentOzh . h-1 g 905 1 r
Doma i n=0 () 1074 dor
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330.2 Xen
XenD1—T4")7T4
11110):7/H DWVTEHxm help(FIARIGEOY R RR)CHEZRH TS
[ I8 o help

ommand> [ares]

A )

B ARSI —

Control, list, and manipulate Xen guest instances.

xm full list of subcommands:

e A

a domain.
or a domain.
machine.

° Linux F o Monitor a :ﬁul+|w dnm1|n_ in real time.
Professional .
Institute © LPI-Japan 2009. All rights reserved. 04
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330.3 KVM

KVM®D A2 Ak—
RAIEV Iz 72T, CPUREIE B

N-F2IFP A Fa

JL

FHAA

v %425(505D

=

L Linux
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50 GB
“) CD/DVD{IDE} C:¥Users¥root¥Desktop¥ISOs¥Cent...

209k - BEhtEd

T bT—0 FHTR T8

USB I hO0—3 o

@itrrsp h-p Bt

=LA B

W27 Bamad

ABA0 (A)... fIR: (R)

Jotrett
Fotzwt JPOEL (C): 2 v

L [
{BSEE—F (M): |Intel VT-x/EPT 4L AMD-V/RVI v
IR FUEBR QT3 L~ 2k B 235 (D)
Intel VT=/EPT Z#(1 AMD-V/RVI %{EIE{L (V)
CPU 47— hr-A%iRTgik (U)
A BT E-FEFETIEE TR —E0T0—

g %— FFTO 74— AR S A 5T e 0

e N

BN
:ﬁrf
&
;
C
nt
=]
i

A
O
BNy
=
=
C
Ht
<

Cent056.5forKVM2

ey CHEAE
0S: CentOS 64 Hut
J8—3327: Workstation 9.0 {7382
RAM: 4GB

P RETueBEE (L)
i mrEvsvBEEoRE (D)
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S

330.3 KVM |
KVM®D A > A +—)L(CentOS6.5 64bitsZ{$ )

XATHREE . 6.6 B,

[install or upgrade an existing system
Install system with basic video driver
Rescue installed system

Boot from local drive

Memory test

Press [Tabl to edit options

CentOS 6

Community ENTerprise Operating System

L Linux
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330.3 KVM
KVM®D A > Zb— )L

YILIIT7DFERFTIEH BEEDREFICEHOE THREZTVET,

What language would you like to use during the
installation process?

| Gujé rati V(V?J‘}’?I rﬂ)r

Hebrew (n1ay) = MY AT LADREF—H—FEER
Hindi (&) == LET.

Hungarian (Magys T
Icelandic (Icelandi S5 VRE(NT 5

"“:“‘"“k"’ oy | 73T (ABNT)
Indonesian (Indor ST

Italian (Italiano
| { ! ZIL#i) 78 (Phonetic)

ESSDH 1 FTOR L—I TN RIEA VR R=ILLETH?

BEZL—IFINrR
) ISR R L= TR REA YA R, FREBFYFIL—ELET, ENATY 3 VRELUONTHEES
&, CHASEYITL &5,

EEESESEERl | KL% —5 (be-latin) IYS—FSAXRL—
Kannada (sga) b U ~, SAN (Storage Area Networks) System eth0 QR
” . T AFDaVIcE£Y. FCoE [ ISCSI
Korean (Bt201) | 4o = um HEEae B CmavLE 1~ EEEE(N): [System ethd |
Macedonian (MaKe |-, <= g et [T )
Maithili (rEf) SEUPRAUNE R @ £TOI—Y—(CRIFTHE
Malay (Melayu o — ’=_]
y (Melayu) - = 7p | 802.1x 22 UF 1 | VA v <27 | b6 DT« v
Malayalam (zeie OvPE
Marathi (et BI(M): | F# 2l
Atetiteeiit E@E(US. rvF—F2at)
PRLZ
R (AU hERE) S
EEE (EE) PELZ E S £ B el o b ‘ﬂ‘
E[EE w‘ HIRE(D) ‘
DNS #—/i—(D): [192.168.11.1 |
B X YERR(S): ( |
M COEEERTBIER IPvA 7 L EMBEICED ET
Hw hO—2DE(C) | [ =t Ry |
Teuon© || oEA... |E‘ | ) |
Linux
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330.3 KVM
KVM®D A > Zb— )L

BRET39 LU ORT—@EOLVESHERRL T EE L

root 1-H—dURFLOEERICEBLET.
root 1—H—mI2D—FEANLTIEZ L,

e

[
IR L2 #m: B, 7I 7 root /31X T—K(P):

| PP IR < | BE(C):

EDIATDAUA—ELETM ?
¥ YZFLOOYHT UTC EEA (S) TRTOMKERATS

BRLEFIAZENTATON—F+YaVEHRLET. CNIEE, MOFAL—F r YTURF LTRSS NE
B—F+2aVEREFhET.

ER:COA TS VTBRLET 25T —SEHIRLE T, udPu THBSCEERBLTIEZ L,

BEO Linux YR7FLEANEZDS
Linux @/ {—F 7 Y3 YOBEHRLTT (MED Linux 72X =L TERENE-F+23Y), AL-J7F
x| P ALEESMDI—F 232 (VAT 0 FATI2 &) MBS hE LA,

S MRUETIAZNST-9Miangd, uwIFwITHRSESCEERBELTIEEL.

REQYIATLERNTS
“ Bl mEon-F oa ERNLTEIT LT PO RRCES MR ENLED.

EEHEMENETS
RAOT—FEN—FT+ 23 vEBELT, BRLET I ZCHALEERRNSSESE. TORREAROH EE
GRS

NRELLAPILEERTS
S Ty vEEY - LERALTRRLET T R LI THABEON R I AL PO R EERLET.

O 227 LEBRET S(E)
O B=Fc2a2OLrPORELE1—FRIFIEETS(V)

i_ﬁéémw | Bazm |

Linux
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330.3 KVM
KVM®D A > Zk—)L

YIR DT TDEIRTIE. ST CHRETA X IO DG,
1&’&\1t > 1&’&\1t 1&’&\1t7747/|~ 1&’&\1B\J )L 1&'L¢\1t77‘JI\7T A'ﬁ
I“JO’&)UﬂE?’o

ElaVer"uu'L'a!_g »HIJEB%ITJ

Cent0s M7 F 7 b+ Y2 —LERNEA Y2 —ILTT, A T3>

EBRTBCEHTEET .
@ Desktop
& Minimal Desktop
© Minimal
(O Basic Server
) Database Server PFUFr—3 (~] @ ®a(t P ] s " SAE .
O Web Server Yy =/ _ . ‘
0 vl s ‘ o BB 517k e
Y27 LEE B ®EbY—I
\ 7 P — = B UAES U &S 2 . — L
UIRDIPOA YA R—ILCBEREMNURT R UEERL T EE W FZHRwF
Cent0s
en —5R—3
R=RVATL L
p— BB
| 4 vz oz FURT FUDEmA) || Brukyruo —
" _ @ . A
ROZFwITYT I T POBREEMCNZ IV I AT B ENTE k] o Y%
CYTRIIPERPFUS -3 VTR VA XETSCEETESR - PIESUpES S

O BTHRIVAAL) @ [STEHRIVAZ(C) 7 2 00 Y5 AP 5L LR DElS Behh(v5— 71— AEERLET.

|g— B - RO—Y—Er YR =TT, .c;][

BT w i — R E e 7 Er| Words-3.0-17.el6.noarch O-f > 2 k=J0 7 MB)
A dictionary of English words for the /usr/share/dict directory

| semnsiw s

|' @Es

Linux
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330.3 KVM
KVM®D A > Zk—)L

URFLEBMCESEICUSETEIDLAT Y THBOLT
I-J1VhiE, EATUBEL JUTHYELTUEET, &T
®oUSOLT, HEENBLEY,

S1tyAEH

56 EULA

Eent0s-6 comes with no guarantees or warranties af ny sorts,
g

LAF LTOERARTEEL RN, (1 ERRTECEN
MELTT. HFOBREANL. > 14— ESELET.

e ]
Bt Al
Kedump

2t 1)

INF=La (E)

YRF LB RN E RN BEL

)

WEOEN: FHREEHVE HREH50
2 [#9 8 0-0 rTHALMMEMRELET (V)

>4 o= b

W (AL LR
E®

Kdump

0.centos pool ntp.org 1o PR

Kdump D=2 D503 Y IDAD= LT, ST Lt
1.centes pool ntp.o

BncRE . KOUMp G227 NS 205 S % 2 OBREHET B0 s
2.centes pockntp.org » Kdump +97F v LET, kiump 327 X EU-PIORTSRBTALLIBAEFH
LTECDBISEC EICHBLT R

3.centos poot ntp.org

 kdump EFHOILE T (E) T

b RREATT A (V) BUZRF LAEY ~(MB) (T 3953
Kaump %~ (M8) (K 128 =
ST A7 AT ~(MB) (U) 3825

BRG kdump BT

# Configures where to put the kdump fvocvmcore fles

ontains s series of commands to perform (in ord -
# kernel crash has happened and the kdump kemed has been
# thes fie are orly appicable to the kdump initrams, and
# the root files = mounted and the normal it scrp!
# Curently anly one dump target and path may be configured at a tims
# to configured dump target fals, the default action wil be preformed.
# Default ation may be configured with the *gefault® drective befow
# Basics commands supported are.
# path <path> ‘Append path to the flesystem device which y
- dumpny to. kgnored for raw device durmps
. t unset, wil default to Narfcrash

Linux
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330.3 KVM
KVM®D A > Zb— )L

REER. OV — LM LCPUDNRBEHEEXT i EfEERLET , (vmx or svm)
cat /proc/cpuinfo

[root@KVM -1# cat /proc/cpuinfo

processor T B

vendor_1id : GenuineIntel

cpu family : b

model : 58

model name : Intel(R) Core(TM) 15-3478 CPU @ 3.2@GHz
stepping 1 9

cpu MHz : 3192.743

cache size : 6144 KB

fpu 1 yes

fpu_exception : yes

cpuid level : 13

wp 1 yes

flags : fpu vme de pse tsc msr pae mce cx& apic sep mtrr pge mca cmov pat pseis clfl

tsc_reliable nonstop_tsc apertmpert unfair_spinlock pni pclmulgd ssed cx16 pcld ssed ]
ssed4 2 xlaplc popcnt aes xsave avx T16c rdrand hypervisor lahf_lm ffat epb xsaveopt pln pt
s dts tpr_shadow vnmli ept vpid fsgsbase smep

ush dts mmx fxar sse ssel 55 syscall nx rdtscp lm constant_tsc armnn pebs bts xtopology

bogomips : 63B5.48

clflush size 1 b4

cache_alignment : 64

address sizes : 48 bits physical, 48 bits virtual

power management:

Linux
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330.3 KVM
KVM®DO A2 AR—)L

F kvmADED 2a—I)ILHAA—RIILTA—FEN TSN ERLEFT .
Ismod | grep kvm

28, Intel ECPUMDZE . kvm&kvm_intel
AMDEICPUDZE . kvmé&kvm_amd&EiYET,

[root@KVM ~14# lsmod | grep kvm

kvm intel 54285 3

kowm 333172 1 kvm intel
[rootekvM ~14 B

L Linux
Prof i |
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330.3 KVM

KVMD A2 AR—)L
gemu-kvm(KVMa <> RS54 ), libvirt, bridge-utils(F v &),

python-virtinst(virt-installZz & DY —)L)D A Ab— )L & FEEE,

I.I.IJ

root@KVM:~

J7PTJUF) WE(E) IWRV) @5 (5) WART) ~ILT(H)

[root@KVM ~1# rpm -gq gemu-kvm libvirt bridge-utils python-virtinst
gemu-kvm-8.12.1.2-2.415.el6.x86_6h4

libvirt-8.18.2-29.el6.x86 64

ridge-utils-1.2-10.el6.x86_64
ython-virtinst-@.6008.8-18.el6.noarch

[rootekKvM -1 |

y  Linux
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330.3 KVM

KVM® % 7E
R ET)yERT S4A(2., ifcfg-broxERLET .
cd /etc/sysconfig/network-scripts
cp —p ifcfg-ethO ifcfg-br0
[ root@KVM ~1# cd /etc/sysconfig/network-scripts/
[root@KVM network-scripts]# cp -p ifcfg-ethe ifcfg-bre@

[ root@KVM network-scripts]# vi ifcfg-ethe
[ root@KVM network-scripts]# cat ifcfg-ethe
DEVICE=eth®

TYPE=Ethernet
UUID=bEdceffd-9bcd4-498f-abi5-b6285dBcA53b

ifcfg-ethOD #m S ONBOOT=yes

NM_CONTROLLED=no

NM_CONTROLLED=NO [sooTrroTO=n0NE

_ HWADDR=@8:8C:29:5C:61:8A
BRIDGE=br0 IPADDR=192.168.11.63
PREFIX=24
GATEWAY=192.168.11.1
DNS1=192.168.11.1
DEFROUTE=yes
IPV4_FAILURE_FATAL=yes

IPV6INIT=no
NAME="System etha"

L Linux BRIDGE=br@
Professionaj © LPI-Japan 2009. All rights reserved.
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330.3 KVM
KVM®D % TE

ifcfg-broM #m s
DEVICE=Dbr0
TYPE=Bridge
NM_CONTROLLED=no
#NAME="System ethQ”

L Linux
Professional
Institute

2! LPIC 304 HffifRsitI+—

[ root@KVM network-scripts]# vi ifcfg-bré
[ root@KVM network-scripts]# cat ifcfg-bro
DEVICE=bro

TYPE=Bridge

UUID=bB8dce ffd-9bc4-4968T-ab95-b6e285dBch53b
ONBOOT=vyes

NM CONTROLLED=no

BOOTPROTO=none

HWADDR=BB:8C:29:5C:617:8A
IPADDR=192.168.11.63

PREFIX=24

GATEWAY=192.168.11.1

DNS1=192.168.11.1

DEFROUTE=yes

IPV4A_FAILURE_FATAL=yes

IPVEINIT=no

#NAME="System eth@"

© LPI-Japan 2009. All rights reserved.
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330.3 KVM
KVM®D % TE

RS — ()

PRI —UH—ERZZHEELEFT,

/etc/init.d/network restart

[ root@KVM network-scripts]# /etc/init.d/network restart

A w9 —=—TJ1—2 bre EE T [ OK 1]
W—FIiwa4 w8 —J1—2A&§ETH [ OK ]
W= wD g =012 FEFAHD [ 0K ]

W8 —=2J1—2 etht EiEFH{Ed: device ethd is already a member of a bridge; can't enslave it to bridg
e bra.

[ 0K 1]
w8 —=2J1—2Z brée EEMH{Ed: Determining if ip address 192.168.11.63 1s already in use for device br
B...

[ OK 1]

Linux
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, LPIC 304 £xffif%sn 37 ID
330 3 KVM [ root@KVM network-scripts]# ifconfig

- bre Link encap:Ethernet HwWaddr 8@8:8C:29:5C:61:8A

inet addr:192.168.11.63 Bcast:192.168.11.255 Mask:255.255.255.0
S ineth addr: fe8@::208c:29ff:fe5c:618a/64 Scope:Link
KVMO)E&IE UP BROADCAST RUNNING MULTICAST MTU:1580 Metric:1
RX packets:4219 errors:@ dropped:® overruns:@ frame:@
. . = TX packets:1616 errors:@ dropped:® overruns:@ carrier:8
IfCOﬂfIg"C“ﬁEEE collisions:# txqueuelen:@
RX bytes:3182451 (3.8 MiB) TX bytes:112438 (189.7 KiB)

ethe Link encap:Ethernet HwWaddr @0:0C:29:5C:61:8A
ineté addr: feB@::20c:29ff:feSc:618a/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
RX packets:5882622 errors:® dropped:@ overruns:® frame:@
TX packets:B46883 errors:@ dropped:® overruns:@ carrier:8
collisions:® txqueuelen:108@
RX bytes:4136527211 (3.8 GiB) TX bytes:549081858 (52.3 MiB)

lo Link encap:Local Loopback
inet addr:127.8.8.1 Mask:255.08.0.8
ineth addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:16 errors:@ dropped:® overruns:® frame:@
TX packets:16 errors:@ dropped:® overruns:@ carrier:@
collisions:® txqueuelen:g
RX bytes:968 (960.8 b) TX bytes:968 (960.8 b)

virbre Link encap:Ethernet HWaddr 52:54:00:E6:3B:05
inet addr:192.168.122.1 Bcast:192.168.122.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:15868 Metric:1
RX packets:® errors:@ dropped:® overruns:® frame:@
TX packets:@ errors:@ dropped:® overruns:@ carrier:#
collisions:® txqueuelen:d
@ Linux RX bytes:@ (8.8 b) TX bytes:8 (0.8 b)

Professi |
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330.3 KVM
KVMZEA(REB Y37 — Y2d e otélr“xrosfﬁﬁk)

el e vzx7. @ o [ B 7A16H (k) 19:55 root |

L,j_j ok cisiy)
@ U=y~
i #o+x

B 571902

vV VvV VvV vV Vv

BN vovreETS

&) CD/DVD OMER:
i [ vz25n-€=5

B 5120 -1-51U5+

A

&) 7+ ROBEERORY
B 27rw-7599
Cent0S-6.5-1386- BE/ AT HE Y —)L (ABRT
bin-DVD1.iso.filepart @ e ( '
TES

ERVI IV E—=Tr— e da)

WEE) W|T(V) ~IT(H)

v CPU {#B%
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330.3 KVM

KVM®D { |

oy &

J({R2E~<

BYIIVPR—Tvr—

FPTIUF) WEE) HTN) AILT(H)

WLLERYS

| % HLWREY Y VEER

FEEYY OEEEADLTEZL

LBI(N): |Cent0s6.5]

O Rwk9—07—F

#E55(0): localhost (QEMU/KVM)

OS EEDEIICT YA R—ILT HMBRLTIEZ L
@ O—h@-1T22R—ILAF 1T (I1SO + A= FE]
O Rw D=1 =)l (HTTP, FTP, /213 NFS)

(PXE)(B)

O BBOT 291 A—J&E - Uif— ~E)

| F4 Y EIU(0)

R —|Z LB ANOSHERK)

ERvIIVvE—Tv— - g x|
TrP-rIUF) MEE) ®/TV) AILT(H)

L.

L WEEY

" m ﬁpb\{ﬁﬁ?fflfﬁﬁ'ﬁﬁ EMVYIVR—T v — S

J7TILF) WEE(E) HJ/TNV) ~ILF(H)

TURR—ILAT + OB Li_:, ]
O CD-ROM %/z( DVD &A(R) £ WL WNRET Y

W WLWREY Y VEER

@ IS0 1 A —E@A():

L Linux
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frootf= 249 w7/ Cent05-6.5-1386-bin-DVD1.iso AEY— ¢ CPUDRRERIRL TS E2 L)
0S DEEE /i—T 3 VEERL TS XEU—RAM)M): 1024 5| MB
5 e CMhAFTI3 3825 MB ETIRHATEST

0S MEM(T): | Linux ¢ B
CPUP): | 12

IN=Za . lGeneric 2.6.x kermnel S l S EETRETETY

 EeveLe | | E3E) | |
| #rveno | | =3 || mo@ |
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330.3 KVM

KVM®D &,

Z7ILF) WEE

L

(RE<S T R—

FER7IIeE—Tv—
|/EV) ~TF(H)

X2k BT AFOSTERL)

¥ FERVIIRE—T v — — =i ]
T7PTIUF) WEE T|ERN) ~JLT(H)

wmLLERYS Y
WmLLER?Z Y

VEER

'm Hfbb\{ﬁﬁ?,z Z{ERR

'm #wLWREYY

WM CORBY DT RL—JERHIZ(E)
@ I a—89—0ON\—EBEF X0 ElcT« 201 A—JE{ER(R) Ready to begin installation of Cent0S6.5
05: Generic 2.6.x kemel
<2 Z k—JL: O—1JL COROM/ISO
AEL—: 1024 MB
CPU: 1
2k L-—2i: 8.0 GB /varflibflibvirt/images/Cent0s6.5.img

O 7 X —ILOBICEREZE DRI T HW)

| 80z cB
34.5 Gb available in the default location
¥ sT¢FsrosEEDLTESA) O

O BELTUSARL—3 tOBFOI L —JZERIRT S(M)

vV R A sy

A 7/11 2 ethO (Bridge 'br0’) v

Ty | | BEB) | | EGE
M EE MAC 7 =L ZEBREM)

52:54:00:da:5a:1c |

EEEOERV): kvm |

FP—FFOF r—(A) \iasa A

I | #eve(©O) | | EBB® | | RTE |
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330.3 KVM
KVMO{ER(RBYI U DFEE))

w* P7ur—vay @ vz7n @ (o @
Cent0S6.5 RV Y

¢ ®B 78168 (%) 20114 root

=

T7TIUF) REYIVM) BR(V) F-EREEK)

= @ i

Welcome to Cent0S 6.5t

Install or upgrade an existing system
Install system with fasic video driver
Rescue installed system

Boot from local drive

Memory test

Press [Tabl to edit options

CentOS 6

Community ENTerprise Operating System

=N &

W REVIYVR—Tr— || 48 Cent0S6.5 RV />
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330.3 KVM
KVMO):L—T{UT{({&,&.\?:/D?* )

W PIur-vay #/m vz7e @ (@ [Z e § =Y 781608 () 20:29 root
FERVIIIR—T+—
I7TILF) WEE) J|R(V) AILT(H)

Cent0S6.5 FM v~

IJPTILF) {EEYZ (M) WENV) F—EEEK)
|El-'| i o A
= (= §9 m (W) Uimi3
i ~ CPU {aFEs

~

1 Cent056.5
= =iF®

Kernel 2.6.32-431.el6.i686 on an i686

localhost login: root

Password:

[rootPlocalhost “1# ifconfig

eth@ Link encap:Ethernet HUWaddr 52:54:88:DA:5A:1C
inet addr:192.166.11.4 Bcast:192.168.11.255 Mask:255.255.255.8
inett addr: feB@::5854:ff :feda:5alcs64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
RX packets:b errors:H dropped:B8 overruns:H frame:8
TX packets:1Z2 errors:B dropped:d overruns:B carrier:8
collisions:B txgqueuelen:10680
RX bytes:817 (817.8 b) TX bytes:1363 (1.3 KiB)
Interrupt:11 Base address:HBxcBH0

Link encap:Local Loopback

inet addr:127.8.8.1 Mask:255.8.8.8

inetdo addr: ::1-128 Scope:Host

UP LOOPBACK RUNNING HMTU:16436 Metric:1

RX packets:B errors:H dropped:B8 overruns:H frame:8
TX packets:B errors:H dropped:H8 overruns:H carrier:8
collisions:@ txqueuelen:@

RX bytes:8 (B.8 b) TX bytes:8 (B.8 b)

[root@localhost ™ 1#

e (FiEVI v VR—Ie— || ¥ CentOS6.5 Fi8 v/
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330.3 KVM
KVM®O 1 —74')7«
(virsha< k)

virsh version
(virsh@/\—2a > HEER)
virsh list
(Ehvs ) RARETR)
virsh dominfo

(RE< UIFEHRETR)
virsh domstate
(RETIIKRERR)

Linux
Professional
Institute

©

[root@KVM ~1# virsh version
AT ILEICERLEZSY 30U
fRHPDS TS libvirt 8.18.2
FHEGP D API: QEMU B8.16.2

libvirt ©8.18.2

EITHPONTI =i —: QEMU 8.12.1

[ root@KVM ~1# virsh list

Id 4 il e

. Cent0S6.5 xE 7
[ root@KVM ~1# virsh dominfo Cent0S6.5

Id: 2

= B : Cent0S6.5

UUID: 57aaeB@1-ffee-6bb3-03b6-9d18b2fb77ce
05 9 1 7 hvm
g - F 1T F

CPU: 1

CPU FFHRE : 124.3%s

mAATETY—: 1048576 KiB

FHRAEYU—": 1048576 KiB

7 ¥ - [ L (yes)

BB EE MUICT S
EEARMIESF: LWLWZR (no)

YFa1UF«EFI: selinux
23+ a3V DOI: @

YFaluF >~ system_u:system_r:svirt_t:sh:c211,c928 (enforcing)

[ root@KVM ~1# virsh domstate Cent0S6.5

*E T

84
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Bl fEER 27—

330.3 KVM

virsh console
(RAET o~ DIESR)
virsh shutdown
(REII DR T)
virsh start

(REE< > DER)
virsh reboot

(REE<L > DEBEEE))

virsh suspend

(RETI O O—BE=EL)
virsh resume
(RE< U DHEERE)
virsh destroy

(RIS DEHNIRT)

L Linux
Professional
Institute

[ root@KVM ~1# wvirsh console 2
> Cent0Se.5 ICESHELFTLE
T2 —TJXFIF MN] TF

[ root@KVM ~1# wvirsh shutdown Cent056.5
X Cent0S6.5 E v w kSO LTUVWET

[root@KVM ~1# wvirsh start Cent056.5
x> Cent0S6.5 HEEETNFEL

[ root@kKVM ~1# virsh reboot Cent056.5
X2 Cent0Se.5 E@EEBLTVWET

[root@KVM ~1# virsh suspend Cent05S6.5
=X -2 Cent0S6.5 F—FRKELEETNFELIE

[root@KVM ~1# wvirsh resume Cent056.5
=X > Cent0Sh.5 EMENFELE

[root@KVM ~14# virsh destroy Cent056.5
X2 Cent0S6.5 IFMEEBIELEETNTLIE
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330.3 KVM

DA< RIZDULNTE,
virsh help THESEHI R E T,

[root@KVM -1# virsh help
SILb—FRI3V¥ 2B

attach-device
attach-disk
attach-interface
autostart
blkdeviotune
blkiotune
blockcommit
blockcopy
blockjob
blockpull
blockresize
change-media
console
cpu-baseline
Cpu- compare
cpu-stats
create

define

desc

destroy
detach-device
detach-disk
detach-interface
domdisplay
domhostname

Domain Management (~ L0 F+—"2—F 'domain'):

XML D77 lICEDdT NI 2A0ER
FaRAODFNTAOES
XwpRD=04w8 =71 —201EE

B X o BEiEE
JOwHOFNRa2Z20 /0 Fa—-_vHNSA—-9—-DBEETZITH
JOwd I/0 RS A—9—0OHEFTEITIETE
JOv O OI= v RBEORME
JOwvo I —1BEDME
FPOF+THITOVIOBEOERE
BMEOTA—-—ID0SD T ADORKEE
EAsvO7Ovo TN 2A0ERESR

b FrF2OvVE—FESaAITOATTOESE
HZ RO —L~DEE

A =251 2 CPU MEHE

XML D2 rprliiciBEaENiE CPU R A~ CPU M EEIR
A @ CPUSHEHEEORT

XML Z 77 ILICEDF AT OER

ML I 7 WICEDRATVYOESR (BEZL)
EFArsvORBEIEESrRILOBRTERZIIRE
X oS L

XML D7 lbilc BT I XMW
FaADFNNAT OGN
RWpRD—=042w8 =271 =204
BEAas2yDrFra A FLri#EE URI
EFATYORIREZEORT
EATvRFRFERIE WID A5 E AT ID ~OER

o

Y Linux domid
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BT EEER I —

ECAT XenKVMEE DINA 18— N/ —I[F

& ATLIGE

fREEIR

THI,

ISNTLNSAT=AD 7
EOYIBY— I\ DFITH? ?

i eserved. 87
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TS E.
5O RERYTED T (laaS)D
H—/\ B EGREELLT
FEATLHIENHEXET,

Apache CloudStack™ C}%
Open Source Cloud Computing™

B3 openstack

EUCALYPTUS
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DIRAZAL—DEF

\ Linux
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DIRZARL—D &

TA AT RIL T HRAIDEE LERHRIZ.
T—ANIAE—FIT2EDTH S,

F-. EERNL—D D ESIC
SPF(Single Point Failuer)&4iin4ily,

y  Linux
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LPIC 304 #

DIRRIRANL—D DIEE
RANZ DFERR. iptablesD XML, SELinuxD #E3h1E

®©

- 192.168.11.61:22 - root@DRDB1:~ VT =
F74IL(F) TE‘EE(EJ '5-,45] :I;I‘*EI—JLrI:Q]I J4FI(W)  AILT(H)

192.168.11.62:22 - root@DRDB2:~ VT = =
JF *fJLfI: I TE’EE(E) |E(S) JxFO-L(0) D4 EI(W) ALT(H)
onfig/iptables
LY
Linux )
::ugfifjtséonal © LPI-Japan 2009. All rights reserved. 02
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DSRBANL— DIEEE
28 BDIN—KTA4RII2/8—T 433> (/dev/sdb1)Z B
MKIPAIWOARATLIFERLEE A

= 192.168.11.61:22 - root@DRDB1:~ VT =
JPAIF) BE(E) J|E(S) IXMO-I0) T iEolin ol :
[ root @DRDR b = 192.168.11.62:22 - root@DRDB2:~ VT
bri-rw----. 1 root A1 TFO—IL(0)  IHEI(W)  ALT(H)

. ast A7 or +sizell,M,GI (1-261, 17HR{E 261):
Professional .
@ Institute © LPI-Japan 2009. Al rights reserved. 93
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Nl

DSRBANL— DIESE

elrepoL R DB
> Primary/Secondary T,

192.168.11.61:22 - root@DRDB1:~ VT
WE(S) 2FO-I{0) 2xFa(W)  ~ALT(H)

Avar/tmed rem-tmp. Gi8phr: oo 5 W4 DSASSHAT Sigrature, kew D baadash?: KO

BHHH B R R R R R R e D003 ]
.. ##H#####H########11########H######HH#####H## [100%]

a0 il el g

[root@DROBT “T#

Linux
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HDISRAZANL— DFEEE
drbd84-utils&Ekmod-drbd84 M A > A —JL

== 192.168.11.62:22 - root@DRDB2:~ VT »

JPAIL(E) ®|E(E) J|ES) 2M-L0) DeF(wW)  ALTH)
R ) instal | drbddd-utils kmod-drbd3d

Jr:-lu inz: fastestmirror, security

epo will be installed
epo will be instal led

Linux
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LPIC 304 #

DSRBANL— DFESE

R TE J7 A JL(letc/drbd.conf)DFEER
= /etc/drbd.dR Dglobal_common.conf&*.reshA I IL—RENTNNB I ER
e

EE At o - 192.168.11.61:22 - rooct@DRDB1;~ VT
JPAILE) WE(E) =E(S) ]}hD—Jb(QJ DAFI(W)  AILT(H)
[ r'IZ:ZuZ:ZI't @DF'DE:] ]# (NG :Z.-""IIZ: ™ I'I'
b You can find an e ole in urf:harefd@cfdrbd...Hdrbd.cmﬂf.example

|r| |IJJ- ] Jrl d. i. oba | _common. con
[ root GORDBT J#'

y  Linux
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DSRAZARN—D DIEE
Jetc/drbd.d/global_common.conf&fRE
usage-count
(http://usage.drbd.org T
RETIEERASDHET)

protocol
(I:l—j])l//'):E—hﬁﬁj_-\\zfxﬁl: - 192.168.11.61:22 - root@DRDB1 :/etc/drbd.d VT - olEN |
= 3 JPALF) RE(E) BE(S) IPO-1L0) HHUEIW) ALT(H)
. T 9 1%7$ -C % JA JL T ) [root@DROBT drbd.dIf cat /etc/drbd. d/glcbal_common. conf
local-io-error
(BT NAZADIOTF—FHAER

shutdown)

Pr|mary—61lﬁmifﬁ N . : :.I: :-::;_ .r_ ror. “lusrdli / Fy _' omerror. g Aused | ibAdrbd/not i fu-e
SCpﬁg’C“Secondary(::l to_-d_é SrEsne, e =y 2 ” e

].
[root@DROBT drbd. d18
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usage.drbd.org/cgi-bin/show_usage.p

Usage DRBD.org

On this site we try to estimate the number of DRBD installations. In case you deploy DRBD, please consider to take partin t

When you start drbd for the first time, its tools will ask you if you like to participate in this process. In case you agree a randc
number to hitp://usage drbd.org and ist stored on your machine. In case you update your DRBD installation later, the same 1

When you create DRBD's meta data on a block device, you also have the chance to take part in this process. As there are

The benefits for you are:

» As a response to your data, the server will tell you how many users before you have installed this version.
« With a high counter the DRBD developers have a high motivation to continue development of the software.

The numbers in the grey boxes are generated from the database every time you load the page, they are always up-to-date.

| assume that any serious user of DRBD will upgrade his cluster nodes at least once. So to estimate the number of DRBD in
(see the comparison with tgz download count below).

DRBD Statistics

Number of node count events 589179
Number of resources 617653
Number of nodes that were upgraded at least once 110969
node with most resources, number 388134467724613651, 45071

Linux
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RIS — ID

Nl

LPIC 304 #

’ﬁzstxw—“‘d)*ﬁﬁ

1)) —RERTE T 74 IL(r0.res) D1ERL
Primary CYER# . scp’i & TSecondarylZaE—d %

- 192.168.11.61:22 - root@DRDB1:/etc/drbd.d VT = =
Jr *fJLrIZ ]l %E’EE[] 'E-,_[S] :l_f|"|:| I(0) v FO(W)  AILT(H)

cram-hmac-alg
shared-secret

on DREDT {
: address 192,168,
]

o UDRBOZ [
: address 192 168, 11.62:7777;
]

].
[ root@DROBT drbd. d 14

Linux
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2 LPIC 304 BT ESS — (%
DIRARN—D DIEEE

r0.resMHFRTFHNA

cram-hmac-alg
(Master/Slavefsl M EREE7 LT X Ls)
shared-secret
(Master/Slavefd] M 1t 1@ #i 7 )
device
(DRBD!)Y—RXTOI7OYITINARE)
disk
(DRBDAIZEMLI=7OvIT/I\A X£)
meta-disk
(AT —E3DIZNIZEE T HERTE)
MAZT—REX, LTV —hT 5T —RZBT HIFEHRDE

i)

on DRBD1
(uname —NTRIRSND A BIZHTE)
address

(R —R S DEEE S+ BIPTRLRER—F)

L Linux
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DSRARIRARL—D DIEE
AT —REB DA EAVER

drbdadm create-md r0
Primary/Secondary CEELET

[ root@IROBT drbd. 418 drbdadm create-md 0
Writing meta data...

initializing activity log

MOT initializing bitmap

Mew drbd meta data block successtul lv created.

[ root@0ROBZ drbd. d1# drbdadm create-md 0
Writing meta data...

initializing activity log

NOT initializing bitmap

Mew drbd meta data block successtul |w

L Linux
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DIRRIAN—D DIEE
drbd|Z#Z&f(Primary/Secondary T 1)

[roct@DROBT drbd.dlf Aetc/init.dAdrbd start
Starting DRED resour [
create res: 1l

prepare disk: 0

adjust disk: rl
adjust net: rl

F1-. BEIK R DFEZRE 1T (Primary/Secondary CEJi)

ESTABLISHED
ESTABLISHED

812 pt=/0)

L Linux
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LPIC 304 Hffifsitz3+— D

DSRBANL— DIEEE

DRBD MDA REZ it 52

/etc/init.d/drbd status
[ root@0ROBT drbd.dlft Jetc/init.d/drbd status
drbd driver |oaded OK; JH rice status:
vers ion: % 4 4 '1t| 1 U1'

I == '_"_-

1: 1]

cs(Connected)J:U 2/— FFEEI'CO)%‘?JL%EEW
ro(Secondary/Seconday)& b . Prlmaryh\ﬁ?'fLfc;l,\._&é‘—ﬁﬁm
Ds(Inconsistent/Inconsistent)&kY ., T—2 D KRB HAZ MR

157&6%!“ Cat /proc/drbd’C% BICL KO EEHMMNERHEET,

~ctfadd build by phi l@Bui [d32R6, 2013

far dﬁ:In onsistent/Inconsiste
II peill uaill ap:ll ep:] worf oo
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DSRBANL— DIEEE

FERIRBE TlX2& &+SecondaryiREEIZ f&o’CL\éd)’C
Primaryt 9 %A% @ &HIBIZPrimary~EZERL, T—2DRIEETLETD,

[ root@ROBT drbd.dJf drbdadm -- --overwrite-data-of -peer primary rl
[ root@IROBT drbd. dI Aetc/ Ih|+ d/drbd status
drbd driver loaded Ok; dewvi
VeS| O % 4 4 '1FI 1. ny
GIT-hash: F33d 15 v phi @B ““T? 20713-10-14 15:36:54
IH ro J‘ ' -
Selial Svbchource  PrimarySecondary |FTHD1+H I“:i' Iste
i L20B9444 72 48 1K

Primary/Secondary &gV T—4 R ® (PrimarylESyncSource &3 7R)

[ root@0ROBT drbd. d1it Aetc/init.d/drbd status
dribd driv rer |m'r'4IHl e

VeS| on:

GIT-hash: ©

m. res C3 C f

0: “"":'yfﬂecmﬁdary UpTolate/UpTolate G

y  Linux
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)
%y ~HE

DSRBANL— DIEEE

Secondary CDIREEREER

[root@DRDBZ drbd. dJ x~+'f|n|+ d/drbd status
Jthd driver |' =d Ok: device st
version: o.¢

G1T-hash:

Swhic larget :Prnnd """ (AErimary
svhc ed: 10.4%

98h204at fdbectfadd build by phi [@Bui [d32R6, 2013-10-14 15:36:54
0 d= P mourted fstvpe
Secondary/Primary  UsTolate/pTclate
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LPIC 304 #ffifgsn z3F— (I»
DIRZANL—T DIBE

PrimarylZT. /dev/drbdOIZ 774 LY AT L(5 Bl [dextd Z{E B )Z1ERL.

3:5 E'S U ~ '7 >k rl ot '%!DI?EE:} ]lrlli] J]ﬁ ml{'f-. |:|] I-I’rI extd /dev/dribdl
- s . ° o ik A1.12 (17 -Maw-2010]
05

L i e _
o008 |

account ing information:

every 249 mounts or

c or -1 to override.

[ root@ROBT drbd. d1t mkdir Amnt /A
[ root@IROBT drbd.d1f mount -t extd Adev/drbdd Amrt /()
@ Linux [ root@0RDBT drbd.dJf mount | grep /Adevw/drbdl)

::‘rsotfittejts;onal de |;EJ ['t:;u:j[_] O r'|'|r'1t r-[_] 'I:f,.-"F:u:—:: E‘::;:-:;:'I:'-.'i I iy I © LPI-Japan 2009. All rights reserved. 106
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HSRRRAN — DIEE

Primary|ZT., DRBD7 /3 X[Z 774 JL(drbd_testfile){E Rk
%L T. SecondaryiRREIZHIYE 2 B

drdbadm secondary r0

[ root@DRDBT r0J# echo “Add by primarv(192.168.11.6107 > Aont/r0/drbd_testfile
[ root@ROBT 014 od
[root@DROBT " 1# umount /mnt/r0
[ root@ROBT ~ qun secondary
[ root @ORDBT ' ‘drbd status
er Z

drbd drive

'-'r on:

;4: :
arv/oecondary  UpTolate/lUpTolate

y  Linux
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LPIC 304 #flifiEan ) —
DIARZARNL—DDIFE

DRBD2%Primary[ZR1& St %

[ruu+WDFDE_ drbd. dJ# mkdir Amnt/ 0

[ roc % drbd.d]i drbdadn primary r0

[ ro +WDFDE rhi J]# ‘init.d/ Jrli status
hl JJrl ier =

1— >
- | ma v/ Secondasy ||rT'|:|'1+.= UpTolate C
[r +WDFDE_ JrLJ.J]# i un+ -t extd Sdev/drbd) Amnt/ ()

root@0RDBZ drbd. d1t s St A0

ast o)

'S S 1 root  root : ! 11 ._._ ”1 ”-I'-ll Jrlllj +E‘:++||E‘
i _' r....+ r....+ 'ff"'-:":-::' TI% H _1 4* ||H | ost+H ound
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DIRZANL—T DIBE

DRBD2Tdrbd_testfile~NBEEZ{To1=1%.
secondaryl[E &S €3

[ root@ROBZ drbd. dlt echo “Add by Slawvef192.168.11.62)7 >> /mnt/r0/drbd_testfile
[ root@0ROBZ drbd. d1# umount Amnt /()

[ roct@DROB? drbd. d1t drbdadm secondary 1)

DRBD1ZEBE. primary[CE &S T —2 R HIZ R

[ root B0ROET j]# drbdadm primary
[ root B0ROET i]ﬂ mount -1 extd Adev/drbd) Amnt /0
[ root@IROBT ~ 14 |_ - AmntAr0Adrbd_testtile

“rw-r--r--. | root root 58 7R 11 22:08 2014 /nnt/r0/drbd_testfile
[ root@0ROBT ]# cat /mnt/rl/drbd_testfile

Add b Drimaryﬂ152. 53 A1)

Add by S

ve(192.168.11.62)
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Professional
@ Institute © LPI-Japan 2009. All rights reserved. 109



2! LPIC 304 BT AR LSS —

Linux
Professi |
@ Inr:tifﬁtseona © LPI-Japan 2009. All rights reserved. 110



LPIC 304 Hffifgstt+— ()

DR EX

Sfave*f R
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heartbeat,corosync,pacemakeré& (&

Mastertf— /R
(DRBD, apache)

RE
H/StNES (pacemaker) |P112;§I§§:11.'

I

H =Tt
l_' :
Ir

FEFFERRRER,
N

1

=
v

LTI

LT T

)

Mas+er4f-lﬁ Slaveif;;lﬁ
(DRBD, apache) (DRBD, apache)
192. 168. 11. 61 192. 168. 11. 62
O 1R*21P:192. 168. 11. 60

Professional

© LPI-Japan 2009. All rights reserved. 112



LPIC 304

A )

B AR £ 3 —

DIAIMDIEE

apache®D 12 A+—)L
yum —y install httpd

il be installed
al.elB.centos for packaze: httpc

Linux
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DS RBADFELE
Ivar/www/html&/mnt/rO/htmiZ!) 5

Primaryz{E

[ I |___||___|'|: @DF‘E D ]# 1KY _:J_ r'.-""I'.-'-.".-'-."."'.'.-""I}"I'l: M | .-""If'l'lf"l't r'[:]
[ root@REDT “ 18 Is -1 Awnt/r0/
&5t 24
I L'y [ 1 gale)

i
drwxr-xr-x 2 r
S s

ot S = :: 08 2074 drbd_testtile
ot 4096 m 4 083:54 2014 himl

A ot 16384 7H H 1 4+ 2014 lost+Hound
[ruu qul"l"[]FE[" ]# | E: r||r|Jr A Rtml Avardweaw/btm|

[ root@IREDT "4 |s - Ary nuuliﬁnd

| recrwserws 1 root rmn+ 12 = 372 2014 Avarsw/biml -> Aot/ rf)/hitml

T ro
T ro
ot Fo
M -

Secondaryig{E
[roct@DREDZ “ 1% rm -rf / 1r'HHH'h+m|

[ root@DREDZ ~ 18 In -s mn+ 0Nt ml Avard et

Linux
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DIAIDIEEE
Primary(ZT. httpd® a7 Y774 JL(index.html)Z{E 5%

[ root@0REDT T]# touch Avar/wew/btml s index. himl
[ root@0REDT :]# vioSvardwewshtm | index. Btml
[root@IREDT ~1# cat Avardwww/html/index. html

<html>
head>

titlerTest cluster html</title>

[root@RBDT " 18 Is -1 Aont/r0/html A
3t 4
-rw-r--r-- 1 root root 131 ¥H 15 20:37 2014 index.htm

L Linux
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55 RBDIBE

heartbeat® 1> A k—)L
rom -ivh http://ftp-srv2.kddilabs.jp/Linux/packages/CentOS/6.6/extras/i386/Packages/epel-

release-6-8.noarch.rpm
yum install heartbeat

fittp-sry? kddi labs. jpdlinux/packages/fedoraepel /

00:00
. H‘;::- he. e
v fte.re.ip
ftp.iij.ad. ip
AL ‘F‘I:F::- =N | >
DA 'H:F::- Nal-. | o
A | (00
orinary. db .2 ME 00:10

wartheat-3.0.4-2 26, it
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DS RADIEE
rom —qi heartbeat &R iE:

[rnu+WDFED1 ']# rem -gi heartbeat
Iz heartbeat

ZA03E 018537452
| | Date: Z0T4£07H 108 20855045055 Build Host: buildvm-19.phx? . fedor

1 System Enwirorment /Dasmons Source REPM: heartheat-3.0.4-2.¢

In;;h;} ship subswvstem for High-dvailability Linux

:n~1+ iz a basic high-availability subsvstem fu s Llrll._JZ::-:ZZ‘H."-"'..
I+ will run scripts at init ialization = Je or down.
Thiz version will also perform [F address takeover using gratuitous ARPs.

Heartbeat contains a cluster memberzhiﬁ laver, fencing, and local and
clusterwide resource management functionality.
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SRS ORE

http://sourceforge.jp/projects/linux-ha/releases/& Y .
pacemaker-1.0.13-2.1.el6.i686.repo.tar.gz&/tmplZ4 o> O—k

APlalB ¥ &=

€ » sourceforge.jp/projects/linux-ha/releases

SourceForge JP > UZF I P EHET > AT L = 2528 S Ty D =5 = Linue-HA Japan > 5 U0 —FZr( Ib—8 > 5047 =3 [1-01] Pacemaker J )5

h7dy: Loz F v
=i (RHELB) > )2 1.0.131.2
- Q 1858
Linux-HA Japan 2o
WE- | #020-F | VROt~ Frybvy HE- D3a=F-davvr Za-3
L 8 e o 1 DRSS UU- A-HIZES
OV gz 4
F -2 LinuiHA Japan BAREEI T A TF, F0V 20 @AF (HITESTY nttpy [VE3—
flinux-ha sourceforge.jp/ FESID H 20— |13 255 T4 nitp-//sourceforge. jp/projects/linuy T —
-haireleases/ EMFE POV — 20— 13 255 T ¢ hitps:/github.com/linux-ha-japan Nightly FrFF Y
EILF 12 255 T httpulinux-ha. sourceforge. jp/ightly! Linux-HA JapanZ 024z 213, Linux 4 1 2210
LTENAISRA Y AT LEBRT IO T, AT Y20, PSR 2R . IE|0
=i, DT RREL TR PO 07 I AER, T O, SR TETFFIT e TR T S jimm 47 2E |0
foth DB D N —2A T~k 738, BAEEMEHSHTFER. SHESE -1 a70

128 [+
VO TY, ETHERELT, Pacemaker , Heartbeat . Corosync . DREBDEERNE- T ET }

» HIRTE. Linux-HA Japan®@i: SPAFSEAE BRI T —2L THYSHA, JRERFRRE O cDFFE
E’E%ﬁ\ 3. Pacemaker! ARk ) nT — 28| EHES T L BRPME ZHIHTES

B [1-01] Pacemaker!Jki... [1-01] Pacemaker!J7R 7} )13 —3/ (RHEL6) 1.0.13-1.2 YY—X A 2013-12-25 16:59
Bl HaX MD& Bt Ao a—Fik
pacemaker-de 0-1.0.13-1.2e 5_64 repo.targz 48 MB 760415376306a6... 2013-12-25 17:05 84
pacemaker-c -1.0.13-1.2.el6.i686.repo.tar.gz 4.8 MB 77ch2ctb78e23.. 2013-12-2517:05 25
pacemaker-1.0.13-1.2.el6.x86_64.repo.targz 8.9 MB edded138db6i2...  2013-12-25 17.05 1816
pacemaker-1.0.13-1.2 el6.srpm.targz 212 MB b77abfcebb1d8. 2013-12-25 17:05 132
pacemaker-1.0.13-1.2 0.targz 3.9MB €daed59294c2. . 2013-12-2517:05 308

[root@DREDT “18 |s Atmp

Linux WM. =4
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LPIC 304 Hffifsitz3+— (%
DS ADME

A)oO0—RIJO7AIVERET HE,
ERESNT=T4LOR) B O—HILLIRO R ) EGEH>TWNSENFEEH S,

0REDT tmell |s
1.0.13-1.2.e

“rW-r--re-
“rW-r--re-
“rW-r--re-

“rW-r--re-

“rW-r--re-

TrWTrTTrT T COOT Mo 5 y B re;::u:::urrp:j_;::-:::r|'||
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DS REDHE

pacemaker®D A2 A+—JL

yum -c /tmp/pacemaker-1.0.13-2.1.el6.i686.repo/pacemaker.repo install pacemaker-1.0.13
pm_extras

iDREDT tme l# wum -o Atmpdpacemaker-1.0.13-1.2.el6. iB86. repo/pacemnaker. repo install pacemaker-1.0.7
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-)d‘-i-

MRS 3+ —

DoRAIDIEZE
pacemaker® A A+— LIEERETERR

T tmpld rem -qi pacemaker

1 els
: 20145074158 218

(W C | uster resource Mmanager

' 1l i ity cluster resource

with significant capabilities for

bvailable rembui ld rebuild o
--without : heartheat ais __rqur Srmg

L Linux
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|
Kﬁ:t} : N~

DIAIMDIEE

heartbeatD R E I 7AIL RV RIEATI 7ML I 7AIL &
aE—9 %

cp —p /usr/share/doc/heartbeat-3.0.4/ha.cf /etc/ha.d/ha.cf
cp —p /usr/share/doc/heartbeat-3.0.4/authkeys /etc/ha.d/authkeys

[ root@DREDT tmeld |s -1 Ausr/share/doc/heartheat-3.0.4/ha. ¢
-rw-r--r-- 1 root root 1”“' 2B 3 01:37 2013 Hrf_hitH dn- ‘heartbeat-3.0. 4/ha. cf
[ root@DREDT tmpld cp -p Ausrishare/doc/heartbeat f.ﬁ.’{“:.” ‘etc/ha. dfha. of

[ root@REDT tmpld 1= -| P — 3 0.4 a0t <
-rw-r--r-- 1 root root 645 128 3 137 ?? 3 1S f Edr+hH1+“ 0.4/ 1u+hl
[ root@DREDT tmepld cp -p Ausr/share/doc/heartbeat-32.0. 4 /authkevs letc/ha. d/authke

s Linux
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DIAIMDIEE

heartbeatDEXTE 771 L= tRS%E
XscpZii & CDRBD2IZaE—9 5%
[ root@RBD1 tmplt# vi /etc/ha.d’ha.cf
[root@RBD1 tmpl# grep -v “"#” /etc/ha.d/ha.cf
racemaker ves
logtacility
<eepal ive 7
Jeadt ime 30
warnt ime 10
initdead 120
Jdpport 694
cast ethl
auto_fai lback on
\ode DRBD1
wode  DRBDZ?

HE.nodeTiR&H T ALBIZDULVTIL. uname —n&E—HEH 5

[ root@REDT tmelf urame -n
@ Professional [IFE'D 1 © LPI-Japan 2009. All rights reserved. 123
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HSREDIEE

ha.cfDEZXERNBE

pacemaker===---- pacemaker® {& F

logfacility= ===+ HARTDI7)T4

keepalive====+=--- B B 52 D i fr

deadtime=+===+"-- MFE/—EDFT O L3I Y SRR

warntime==«««--- MF/ BT LI-EEZH DT H5F TORE

initdead======="-- B FF(CheartbeatlZ & HEERZ1TOE T RFfH]
(OSHEEENEEEEFE THD+ 21 EHEZEIETE)

udpport======x=- FRAHR—k

bcast======sxxx- heartbeatx 7 O—FF v AR TITIEED AU A—TT A RIEE

auto_failback----BE 7ML/ NV I DEKTE

node=====r==su- DS R3EMEL /—F & (uname -nTRRSNBEHD)

L Linux
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DSRZMDIEE

rsyslog? &% iE 1B 1N &U:rsyslogd)ﬁﬁﬁ@]

[ root@REDT tmel# vi Jetc/ravslog. conf
|: root BOREDT tip :lﬂ Erep | oca | 1 fetel gy | 0g . ot
local . *

[ root@REDT tmelf Jetc/init.d/revslog restart
AT AOAN—F{EED:
AT AOH— wfeEhd:

N T, HA®O O Hitail —f /var/log/ha.log CEE R AI HEE %D,
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DS ADME

authkeysD#RE R UEFR Z 5 (600)
X scphi& TSecondarylZaE—9 %

[ root@0REDT tmeld vi Fetc/ha. dfauthkevs
[rooct@REDT tmpld grep v H Jetc/ha. dfauthleys
auth 2

¢ shal paSSWﬂrd

[ root@REDT tmeld ls -1 Aetc/ha. dfauthkevs

-rw-r--r-- | FH 19 21:19 2014 Aetc/ha. dfauthkewvs
[ root@REDT tmel# chmod BO0 Aetcdha. dfauthkevs

[ root@REDT tmeld ls -1 Aetc/ha. dfauthkevs

Sl it | FH 19 21:19 2014 Fetc/ha. dfauthkewvs
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DIAIDIEEE
Primary. Secondary® |l TheartbeatZ{2 &9 %

[r'-'u'nJr|"'1"|:'|F:'E:'|:'l Jrrnr:]ﬂ Jeto "'ir'|i+ J "'}'u":"ar'Jrl::u:':::at star
startineg High-Availabil ity vices: Done.

[rﬁﬁ+WDPED“ +mr]ﬂ ‘et |n|+
starting High-&vailability

[ root@DREDT tmelf 1= -1 Avard|ibfheartbeat fcrmd
==t 36
g —m e

ol 0Ll Sl

£

4 cib-0. raw

1 cib-0.raw.sig
4 cib-1. raw

: l:ll 1 A, -—|._
i :lll Faw

: ':IL ___[_-j_ll :Ié
4 cib. last

4 cib.xml

4 ciboxml.sig

hacluster haclient 237
hacluster haclient

Sl 0 ettt hacluster haclient b2
-rw-r--r-- | hacluster haclient 3

]

]

]

1 a0
ol 1 Uit 1 hacluster haclient 752

]

]

]

]

LI A Bl |

i

-rw-r--r-- 1 hacluster haclient
-rw-r--r-- | hacluster haclient
- r I|'I'|I _______
= [E o= o

£F £

B T S e e e e

L |

hacluster haclient 815
hacluster haclient 32
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DSRAIDIEE
PrimarylZT. crm_mon —IfAIZT. 95 AIREFFER

[ root@DREDT tmel# crmomon -rfd

Last updated: Tue Jul 15 21:24:22 2014
Stack: Heartbeat

Online: [ drbdl drbd? ]

Full list of resources:

¥ Node Jrf}_.
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Professional
Institute © LPI-Japan 2009. All rights reserved. 128



LPIC 304 Hffifsitz3+— D

DIAIMDIEE

SecondaryTheartbeat#{F1E 9 5& . IREEMOFFLINEIZZEE SN D,

[ roct@DRED? tmepllt Jetcdinit.dfheartbeat stop
stopping High-Availabil ity services: Dore.

[ root@REDT tmeld crmomon -rfh

732991030 - partition with auorum

Online: [ drbdl ]
OFFLINE: [ drbd? ]
Ful T 77T 0 resources:

Mode Attributes:
* Mode drbdl:

Mizration summary:

* Mode drbdl:
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55 RBDIBE

Z7-. cluster2MheartbeatD A HNEEL TLNBIE A (.
LUTDEIIZHHS

Last updated: Tue Jul 1% 271:27:55 2014
stack: Heartbeat

On | ihe: [ drbd? ]

OFFLINE: [ drbdl ]

Full list of resources:
Mode Attributes:
¥ Node drbd?:

Mizration summary:
¥ Mode drbd?:
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Sl

DS XEMDIES

Z7=. ha.cflZ
respawn root /usr/lib/heartbeat/ifcheckd

== 4=

(RITT AN TAT I LEETA—YT—FIEE)ZEMNT 5L,
XheartbeatZz BFEFLET

[ root@RBOT tmpll vi Aetcdha.ddha. of

[ root@RBDT tmelft zrep -v 87 Aetc/ha.diha. cf

pacemaker wes

locall

deadt ime 30
warnt ime 10

ode  ORBDT
ode  DRBDZ

respawn root Susrd | ib/heartbeat /i1 checkd
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HSRADIES

eth1 DEHRHIREBIEMSNSD,

Last updated: Tue Jul 15 21:47:03 2014

Stack: Heartbeat

Current DC: drbdz (6b8910e9-00ca-43b4-8836-a10956005982) - partition with auorum
VYersion: 1.0.13-30bb/26

2 Nodes configured, unknown expected votes

0 Resources configured.

Online: [ drbdl drbd2 ]

Full list of resources:

Node=Btt ributes:
% Node drbdl:

+ drbdZ-eth1
X Node drbdZ:

+ drbdl-ethl

Migration summary:

X Node drbdl:
X Node drbd?Z:
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Sl

RIS

#tLV T, apachelZF9 B fREREZXEMLET,

pacemaker®httpd &R Tl server-statusz={E AT 5D T,
httpd.conf@ L T DI R Z=HNELEFT

Urder denwv,al low

Uery from al |

Al Tow from T127.0.0
</Locat ions
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pacemaker£{A D% E

[rmqt@DHED1 tme I8 crm

crml | ive)# contizure

INFO: building help index

crm( | ive)cont igurelf property stonith-enabled="false”

crmﬂliwe}cmnfigure# prmperty ﬂﬂ-qumrum-pﬂlicy=”igﬂﬂrE"

crml | ivelconf izuret property default-resource-=t ickiness="200"

1)) —Z D &7 (DRBD)

= Lzor sUrel orim ] = e O LArDg params JArod_resolrce-
nf” op monitor interval="20s"
WARMING: res_drbd(: default timeout 20z for start iz =maller than the advised . 4”
WARMIMG: res_drbdd: default timeout 20s for stop is smaller than the advised 1

WARMING: res_drbdl: action monitor not advertised in meta- jit , 1t mav not be %Q@pmrteﬂ by thenﬁﬁ
crml | iy EJ:ﬂﬂfigureﬁ s w:_JrLJU res_drbd] meta master-max= 1 master-node-max="1" clone-max= 7 clone-no
de-max= 1 notifv=true
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’75:490)1%’%

) ) —ZADEFE(FTT7AIVV AT Ls
urmlll H'unn+|hur~ﬁ rr|m|+| e r:__+||:_J_t:m uuf:heartbeat:FilezyEtem params devices /dev/drbd)” fstypes
.....I. 4 , 'F' o IJr .

ysten: F"u or +ur E :m1||~r +h1n +h~ 1& ;
“"FHIHH res +||c_._tcm &~+1u|+ +|m~nu+ s for monitor is smaller than the advised 40

') ‘/ Zd)aﬁi(apache)

'"'uFHIHh rl“ mF d: default tinec u+'._n-;;+ 7 et s erller e e eevlieed ks
WARMING: res_httpd: default timeout 20s for stop is smaller than the advised Gls

JY—ZDHRE(REIP)
el |ive)cont izured prinitive res_ip ocf:heartheat: IPaddr? parans ip=182.168.11.60" cidr_netmask="24" 1

ic="eth)” op monitor interval=10s"
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RIS

) —RTI—TDETE

crmi ivejcﬂﬁfigurel oD rE n

JOJSLDEBIEFRE., VV—ADOEEMEICET SHEE

ernl | ivecont teured colocation ¢_re htto_oncdrbd) inf: recttte e drbel):baster

Crl 'i;\ || |:::|:::|r"|f el orcer o_droa_oefore_re.ntto inf: ms_ardl:pronote rahttp:start
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Sl

’77Z’5¢®1‘%E

BRERNBDFIVY. :l“JI*(ﬁEE)
crmL IveloonT | gurel wver
WARMIMG: res_drbd: JH+1H|+ timeout 2 + T :t1r+ 1= :millwr +h1n +h~ advised _4H
WARMIMNG: res_drbd: JH+1H|+ +|mwnu+ advised 100
WARMIMG: rez_drbrﬁ' act ion monitor not adv It may not be SUPROT v the RA
WARM MG =_file tem: default timeout “ﬂ]ﬁ +nw _+1r+ = :nr1|h~r than the advi 3
WARMN THG: +||: Fem: default timeout 20s for stop is smaller than the advi
WARMING: res file Fem: default t imeol 20s +uw rw¢||+nr k= :millwr +h1n the
WARMIMNG: res_httpo JH+1u|+ timecut 20 : zed 4=
WARMING: res_htted: default timecut Z20s +ur _tur = _mille +h1n +h~ 1& ized Gls

| |

I

I

I

I

I

I

I

crml | ive)conf igurelt commit

WARMING: res_drbd): default timeout 20s fmr start is smaller than +h~ 14H|E~d 2410

WARMING: res drbdl: default timeout 205 for stop is smaller than the advised 100

WARMING: res_drbd): action monitor not Jw~r+| zsed in meta-data, it mav nn+ be supported by the RA
WARMING: res_file e defaLHt 'timeml s for start is :nrillwr than the advi (]

WARMING: res_fil ik e s for stop is smaller than the ad

WARMING: res_file e cdefault ti "::.::: ':-- l= fc S T = oAl ler Than The acy | sec

WARMIMG: res_htted default timeout 20s for start is emaller than the advised 40s

WARMING: res_httpd: default timeout 20s for stop is smaller than the advised 60s
exicrml | ivelconf izurel exit

e
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crm > configure > showt 95 ET U TDLIIZEREETRTT Do
HHEFT,

node $id="6b8910e9-00ca-4304-8836-210956005982 7 drbd?
node $id="9dc26ech-3a08-4bdf -bh2e-5ae87399F037 drbd]
primitive res_drbd) ocf:linrbit:drbd ¥
params drbd_resource="r" drbdconf="
op monitor interval="20="
primitive res_tileswstem ocf:heartbeat:Filesystem ¥
params devices" " fetypez” " directory="
op monitor interval="20="
primitive res_htted oct:heartbeat:apache ¥
DA ramns configfi|e=” " port="
op monitor interval="20s"
primitive res_ip ocf heartbeat : [Faddr? ¥
params ips " cidr_retmask="
op monitor interval="10s"
group re_http res_ip res_filesvstem res_httpd
ms ms_drbdll res_drbdl ¥
meta master-max="1" master-node-max="1" clone-max="7" clone-rnode-max="1" not ifw="
colocat ion c_re_http_on_drbdl) re_http me_drbdl:Master
order o_ drbd_bef@re re_http ms drbdﬂ:promate re_http:start
property $id="cib- bootst rap- opt|0n5 ¥
dc-version= E
cluster-inf rast ructure="
stonith-enabled=" T ¥
ho-auorun-po | icws" T¥
default-resource-st ickiness="

Linux 5 )
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55 A5 018

HENBLEEDIHEER

updated: Tue Jul 19 22:20:38 20
" Hn—-:jrflj_n—-_-j.'t

Lroot

) - partition with auorum

Online: [ drbdl drbd? |
FI_J|| |I:.'t -:::-f

[ -H ]
[ drbd? ]

up: & hHF
S L "-"Izlr’ruui IrLJ]

res_httpd

Mode Attributes:

. 10000

+ drbdl-eth] . W
sanaster-res_drbd): ] ;10000

Migrat ion summary:

drbdl :

" Linux ¥ Node drbd?:
Professional
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’77/‘(90)1‘%’5

:731’()L61'——/‘\ Ew1¢“j)ﬁﬁﬁm»

crm resource migratez{&

[ root@IRBDT tmelf crm

crmt, | ive)# resource

crml | ive) resourcelt migrate reg_http

WARMING: Creating rsc_location constraint “cli-standbv-re_http’ with a score of -INFINITY fc

r resource re_http on drbd].

This will prevent re_htte from running on drbd]l until the constraint is removed usir
g the "crm_resource -IJ° command or manual lv with cibadmin

This will be the case even if drbdl is the last node in the cluster

This messasge can be disabled with -0
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4 IL
D5 A5 0) e
DRBD2APrimary &7 5

Last updated: Tue Jul 15 22:24:15 2014
Stack: Heartbeat
Current DC: drhd? :

Yersion:

configured, unknown expected votes
es conf igured.

Online: [ drbdl drbd? ]

il PO 0T resour ey

Master/Slave Set: me_drbdl
ASTers. [ drb:L' :|
Slaves: [ drbdl ]

NEGLL e [!I oD, e 2% J' =

Node Attributes:
¥ Node drbdl:

+ drbd?-ethl

+ master- rE:E;_d rhdﬂ : U : 1 |||| ||||
* Node drbd?:

+ drbdl-ethl D up

+ master-res_drbd0:1 : 10000

Migrat ion summary:

* Node drbdl:

® L. .. =
Pﬁ#z;ﬁonal ¥ Node drbd?:
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RIS

TAINA—N\—ENEDFER IR =L,
DRBD1Z V5 RZIZELTEEET,
crm resource unmigrate {5 Fd

LPIC 304 $ffifREt3F— I

crml | ive) resourcelt urmizrate re_http

crml | ivel resourcelt exit

brve
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HSRADIEE

1.8 . chkconfig Tdrbd/httpdIZ B EFEEILELNKSIZLTHL,
Xpacemaker/heartbeatlZ LAY ENERIND A

aot@0OREDT ~ I8 chlconfieg htted off
run+WDFED1 14 "'Fﬁn+|h dribd off
root @DREDT ]ﬂ """ n+|: --|| + | Erep httpd
ol Jr f Jr Jr Sroff 4:0ft1 Biote

root@ORBDT ]# ----- onf i erd
1ot 410t hiott
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ATYykIL A2 &lE

REEL TV ank QA oY b =1
mAEEMasterd—/NZHH-TLESTEEZE |
Mastertf— IR

Mastertf— IR
(DRBD, apache)
fRI1P-19Z. 168. 11. 60 (?g;.g’l 3p7;'zm )16,. 11. 60
=

| FETFRTFARARENL

s

Slavet— I
(DRBD, apache) (DRBD, apache)
@ w192, 168. 11. 61 192. 168. 11. 62
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RS+ —

STONITHE& X

[ ZT) R T L AINZTEBENED
H G LTE>T=-68F

FHEEIFRHE
XERT/N(X

Mas+erif-lﬁ
(DRBD, apache)

{RA21P:19Z. 168. 11. 60

—

J-H-ﬂ-
=

/|

[
FEEFERERRRRENT

EEN)

FREE

Sn

11

| AT

==

Mas+er+f'

e A
(DRBD, apache)
woe 192, 168. 11. 61
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AR I EE TS M

FHRBELGYFET,

% =

1B EEH =t
BB LH [P
Slavett— IR

(DRBD, apache)
192. 168. 11. 62
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LPIC 304 :

AR ETCHDERZTETERET DL,
LT DEOERERIZES,

H—ERXBERAPF—TIAR

\ -
__o-"'-'-

7l el
Ji o T
HARRA 2 A—DJx14(4 R

(heartbeatXcorosync)

1]

L
| AEEREFERARARNR

TIITITIT]

= =

J SPPERERNRRENN)

STONITHRHA A —Jx4 A
(BRETNA AP E)
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heartbeat/pacemakerlZ DL\ TEH-EFELLENSIZIE.
Linux-HADAR—UNIERICKICILHET . Takhd

http://linux-ha.sourceforge.jp/wp/ *Eﬁ

LIN UX—HA JAPAN Posts | Comments

High-Availability Clustering on Linux
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