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2 \‘
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/dev/vgO/IlvO /dev/vgO/Ilv0_snap |
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D&, A A—J 0B —)VldD exception table cache hE#HENT, EULK/IN\YVIFPYVIRITIRLIRD
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cache BEFENRBRWVWEFEOTUEL. Y1 —2a>EDOREY—)\HMSDOX ML—JRIEDNELL fTHNRL 12D

iSCSI A hL—2
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777

1 \

!‘ 118

Lol b

W, iSCSI R ML —

| J (clone disk)
? N
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A

/dev/sda

/dev/sdb /dev/sda /dev/sdb

/dev/vgO/lv_master

Pt b —

/dev/vgO0/IvO
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exception table exception table
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update _ update E=hi2tuy
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% UJ= device mapper

B LVM ORFYvIS3yv bOKSEERIRMT S device mapper

—
—
B |
|
=

m—— |
pr— ||
||
g— i
p—

B LVM &EDiELNE, AFEY ED exception table cache @ on/off IDEXZITX
B3&S[CHROTVBZ & (LVM DBAEIC on)

—
—
———
—
—
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WA A—=

A>SAIINNYVITPYVDT 129> hMoO—=>%

iISCSI A hL—=
iSCSI A hL—= (master disk)
(RFvTF>3wv hA)

iISCSI A L —=
ERTLAKL—2 or
BMA RL—2)

iISCSI A hL—=
(clone disk)

read/write I

read/write

J\A)X\—){1H— (Linux) J\A){—=){AH— (Linux) y

A
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MBS 1 XD T A—< v M(original disk i)

e header
« %7 device mapper T{ERAENS. device ID
EZRE

e user data
e I1—YNH read/write 3BT —FZTDEDER
=
« chunk EVWSEEROMEIEEICEIE
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MBS 1 XAV TA—<Y b (snapshot disk {#l)

e header
« %7 device mapper T{ERAENS. device ID
EZRE

+ exception table
« user data fEIZ®DE chunk (C. ZHDFT—45FH
RESNTUVINEDSHD flag Z R #F
« Linux kernel XEU ZB LD cache %
on/off TE3

e user data
. ENT—HEIRF
« chunk EVWSEEROMEIEEICEIE
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disk write BDENVME (A>S51 >IN\ I TP VD)

« AFvIS 3w MERRIE. 11— A disk il user data fal#(d “a” THHRLSESNTLE

. BERBROREY—)IH5,. chunk 2 OfFEEIC U T “bbbb:---+-- bbbb"” %& write

« FTEIDKSIC write BIdD data H* Copy on Write 2h3/28. XFvIS 3y MEESEBRTOT—IHhERIEFEN, A>
SA4 2\ o7y IHAEEICIRD

2. Copy on Write

4. write bbbb---
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disk write BEDEME (A > RF> hoO—=>7)

« user data fEiED "a” THEHE L TN TL\D master disk b5, clone disk Z{FR%
BEBRDREY—)(H 5, clone disk @ chunk 2 O—&BsREIKIC “bbbb” %Z& write
« ¥ disk E(E. write Ulz5—47 (& clone disk LICEDFT—FEUTREFEESNTLL

- >
2. Copy on Write s

1. write to clone disk
- (top of chunk 2, bbbb)
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ASSA2INYVIOFPYVT

l 1

ISCST A hL—= M iSCST R hL—3
. (:Ej]zﬂpx M= or N t d (RFvTe 3y M)
s BIIX ML—2) .
= \ ﬁ \ exception table g update
:Illl 1 \‘
|

/dev/sda /dev/sdb

A /

|
/dev/imapper/dm-01 exception table

cache
write

t

update

J\A)C—=)\A 5 — (Linux)
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A A= 08Y—)(llC exception table cache MEELURVDT,. exception table DERLVELVVHIFELE LR

ZRL—ST—haT | S

backup

/dev/sda

/dev/sdb

A A—A8H— ) (Linux)

EJI. TR
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129> 8o0O-=220

o WAN=I\AT—LET. 1>RF>MO-=>0BICHEEUIZF device mapper @ device & dmsetup create

« dmsetup create U7z device mapper Z{R*8H—/\(C attach UTHIA

iISCSI A L —=
(clone disk)

exception table lq— update

iISCSI A hL—=>
(master disk)

(8

/dev/sda /dev/sdb
\ A
/dev/imapper/dm-01 |
exception table
. cache
write

t

update

J\A)\—)\1 & — (Linux) )

J\A){—) A — (Linux),
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¥h device mapper AAO—=xRIVES 1—I)VDORFE 9/10

AR NO—Z2OFRAKDSAIIAITL—>3>

SAITIAIL—>3 RiIlc. 10 —>3>7)I\A)I\—)\A/H—T exception table cache % off (LTS

Y10 —>3>%I\AIN=IATF—-THE. AL —(C iSCSI &% exception table cache 72U T dmsetup create
Y19 L —33 > exception table cache BEFEEURVDT. write UTH exception table DERUVEVWHFEE LR\
RAITL—2a>hwTUES. SAIIA1IL—>3>5%0)\A)\—)\ALH—T exception table cache & on [CF 3

iSCSI X hL—= N iSCSI A RL—2

(master disk) Ny, . U (clone disk)
t y exception table @ update
1 \‘

AN\

/dev/sda /dev/sdb /dev/sda /dev/sdb
\ |
\ |

/devimapper/dm-01 | |

_ /dev/imapper/dm-01
Twrite f I
cache off 1

= _ - cache off R
<AL -3 \‘I _ > <L —2 a5k

J\A)C=)\AHF— (Linux) J\A )C—)\+H— (Linux)

©Internet Initiative Japan Inc.
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¥h device mapper AA—=xRIVES 1—)LDRFE 10/10

clone disk A\ OHSIH> RIAE—

o AR MIO—=2D TR UT= clone disk A, disk write BRVWKREFFDMEIHTE. master disk h5D/\wv D
D592 ROAE—HZERBICITHND
« user data fAlE2FEDOIE—HTT UZEERST,. clone disk Z master disk hStIDEET

— IR 1 —A
~ (master disk)
N\
?I J

=~ =

header

(not used)

daaa---- ddaa

aaaa------ daaa

« HIDEEULZEITS CET. read ' master disk [CERURBRWVNKLSICTESB/=8. disk EEED R ET S

YIBRU 2 —
(clone disk)

aaaa------ daaaa

aaaa------ daaa

aaaa------ aaaa
aaaa------ aaaa

aaaa------ daaaa

VvVVyVYYVYYy

background copy

©Internet Initiative Japan Inc.

header

exception table
(flag : chunk 0-6 iivalid)

aaaa------aaaa
aaaa------aaaa
aaaa------aaaa
aaaa------aaaa
aaaa-----aaaa
aaaa-----aaaa
aaaa------aaaa

update exception table
for copied chunks

MW‘L.HI MEg
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B ASAIINVITPYT - AR>S NOO—Z2PDREIC LVM DRAFYVD
>3y MNEEEFIAT 3 E. FRESRRETIEENDS

TDOAREE(L. EDT—HEEET DIzHD exception table &MFE(EN S EED
cache H'RE

exception table @M cache & on/off TE3AXAF VIS 3w MEBEEFIIRIC
device mapper EUTEERLU. MEDARESREZBS ZE(CHRIIUE

i
;__ i
——
-
B
- L

J%Jl TR
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IIJ Internet Initiative Japan
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SEVEDEE IDA>TIAA-—S321725—
EL : 03-5205-4466 (9 :30~17: 30 X/H/#HKR<) Ongoing Innovation
@iij.ad.jp s S

FEICE BRARH A A—RIN 2T T HAIORETAREFRIEFLTOET, FEOF/FHEIL. DHHIREL. BROFFEER
UEEEHIZEVRESh TEY, SEESORMOS@EICLLHEITTNIE, EE- R - ARZEZTEEL A, I Internet Initiative Japan
F RS A E—RIr LT T OBERFE I EFEHETT . TOM. FERIHBHESh TV IERE . SHLFEESHOBES. BifFE:
T BREETT, AXPTE™, @v—2FRRLTBYEE A, ©ntemet Initiative Japan Inc. All rights reserved. &+ —E Dk, RUKZ
IZERESNTVDTRAE, FEFELLICERTLILABYET.
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