’m Check for updates

Journal of KIIT. Vol 18, No. 5, pp. 13-19, May 31, 2020. pISSN 1598-8619, e[SSN 2093-7571 13
http://dx.doi.org/10.14801/kiit.2020.18.5.13

J2HE P2 o] &7 224l 2EgA who] o] W

(o]
2% EET

0F>

5[\—*
Online Storage Migration Method using Extent Map

Jinsu Kim*, Seokil Song**

o] e AW EHREANR] AYoT FRATATEE AP ol £ AT U(No. 2019R1A2C1005052)
T3} 20189 EnEU A YL wol 859,

O of
=

i

224l 2E2A mpoldgo]deld MR|AE FHetA il 2ELAE Y40 HA(Replication)str] #%
Agboltty. 2Rl 2E A wlo] Aol ~EL A wAH|, EA, Heolg AE od F vk S&oA & 2
2% Aot o] =AM Aste 22l 2EYA mlolagold W AEEEE wo)7] M AE
0 L5 J2RE §E YAeta el met &3 108 TPt FAES Y o]E BH(target)
o Agdtt =3, AF Foll B AhXsource) =9 WA Ui FAHE sfal o] 2O HIEE

2 <
715835t A% T WAL S HET £ stk o] =AM Aste 22 mlolagold WS
datal Aot B YA 289l vlolageld 3 L£5E SAse Ads SIS A
3 A7 o AAEA HEolQd scp o HIBA 28] o] wWEA vle]adoldE TS IS

Abstract

Online storage migration is an operation to replicate a storage remotely without interrupting service. This operation
is essential for various applications such as storage replacement, replication, and data center relocation. The proposed
online storage migration method in this paper creates an extent map of files to be transferred, performs sequential 10
according to the physical address, reads the files, and transmits them to the target to increase the transfer speed. In
addition, it is possible to track changes on the source side occurring during transmission and record them in log
records to reflect the changes during transmission on the target side. Finally, in this paper, we implement the
proposed online storage migration method and perform an experiment to measure the speed of online storage
migration. As a result of the experiment, we show that the proposed migration method is performed twice or more

faster than the simple remote copy command, scp.

Keywords
data migration, online, replication, storage system

* @ dolHANE FUATY - Received: Mar. 31, 2020, Revised: Apr. 24, 2020, Accepted: Apr. 27, 2020
- ORCID: https://orcid.org/0000-0002-8205-4859 + Corresponding Author: Seokil Song

# Sl nl SOl HFEF AT e (RAIAA)  School of Computer Engineering & Information Technology, Korea National
- ORCID: https://orcid.org/0000-0002-0110-7155 University of Transportation, Daehakro 50, Chungju, Chungbuk 27469, Korea

Tel.: +82-43-841-5349, Email: sisong@ut.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2020.18.5.13&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

14 Q2HE f5 o] &8 22 2EA vhol 1ol M

.M B

229l 2Eg|A]  wlo]1g o] (Online  storage
migration)> AHI~E FHEHA] ¥ 2ELZAE 9
Aol A (Replication)tAt 2EEA wA|, bt
5(Load balancing) &< F33t= H o F83
Agrolth1]-3]. =2l 2EgA wlo]dg ol
Fst7] M= A2 (Source) 2EF A Yg-o]
A&H 08 WAHSHE A A2 2ELA Y b
olHE 4AA U B (Target) 2Ee| Aol AFal
of gtk

A9 L2l wlo]1yo]ld T RSync[4]
7b 3tk RSynee 52 FFAANA 7[R0 E
Agshe B2 &2 A EYE Bl HY &Y
IAN7E Tse R 571EE 96
RSynct 42 HIEZ S} Bl HIdEZ Y RS
S 9JojA Al 1Y (Signature) S AYASEL AU A
£ Hlwste] delDelta)E AT} HFHoz 9
BE e g ZFEste] 42 HdEY
Bl O ELE IAAZIT

RSynce 428 Bl HHIELZE 57|35 43
& ARE o] o] &afA ekl mho|1go]Ad
< FPs7] HaMe ALHY 5718E T ok
gt} HEgh RSynee W= oo AlgS vjet
atA] o] wiiol olgo] WAE Hdoly ol5H
HAE Al LR /AT F 93, ool wet A
A% 4L FPsA HER nagAo] AT

Aspera Sync[5]&= A2 HHAEZ 0| gk 2~ PAF
AABEAL A2 2~2@AE O] B WA Ye&
At Bl e Eee] tid 57138
AT} Aspera Synct= Z~Eg Ao W7ol LAY
nit} F2kste s713kE S 4 ok

Lsyned[6]E 42 =29 Bl k=AY EF
HIdEE F7|MNNATFE Q&L ZEAHER
rsync 9} inotify[7]€ &34 THHUT L
T inotifyoll A AFEHE Y A 2E oHIES
AL &9 ROk syncE T8 Bl &2 A
st 5713818 gt

e

Ji
=
Q)

=
2
3

sl olw] 91 uf ol& /15 sheel At
T

Egz mlojagoldskete AdtetAl ottt Hzx
of 22 HHEe e B HIAER 9
N7 fldiM e BE ddd B 944 3d A
Fo] ook s HEA L2 YR 7}

A= W3S Bl HEgeliof qit.
71E WHES oA ol s3] HelA =
A a2 yidEee ddge ofd S 5
2 AT 5 ePlH 29 Aol & Fo}
A E718E A7Ie AEol sFE ook &
T AR 229 Bl ¢

N

< m
N
o o
-

(<A e WA A )

o=
Aok deb 71E2)3 Hde] 28E Fa9l 9
BlE W(Extent map)S ©]-&3te] A OZ A
HAES gAog Afste L9l 2EHA
|28l 7S ARKt Aljkshe WEe 3t
E f$ B4 A& ¢71E kst
M-S W4 AN 92 FHSe |
Al FHste] Aol 7hEsith

= WHAoR Bdo =g

ol Qb e Fofo > Aw
[
©
[>
iz

[o
=

A=)
ne o
o

e 2 o
=l
mg
wo |U 1o

=
N
£
<%
>

FAE B FAZ UFE o|F, AAAoA ¢ojof
shedl, ot s B A4S 39S =94 d
£02 97] 34 Y(Random) 107} LAYSHA
Hol fxa HZ AlRke] souAl "k Y AF
ol A5 L] W& HASHA HH, A5

o we} 24 &9 toly W&d 44 =9
tolgy W&ol b2A He A7 24 = .
3 S9E ulolEE AFsty] wEol Tk o]
H A% Z, vy AES 98 =W, oA o
HY-s Bu7] YsiA Y AAE A Bl
S7F e 4 Qo

B AFgAe 99 22 ZAE sEsr] fsl
A 949 FIEMAP[S]S AH&sl =8 F4E =7
TFAE g3 F B FAEOE Yade A
5t =xKSequential) VOE ©]&3 AHElst=S gt
o &3 FIEMAPS 53l AAE vl slolB &
A5t HlolE HdFo] Tt FHEHIAE T
AXEE HolHE BE F JEE gt X3
Bl 7S ARt 2ERISE HolHE AE3

F =S ek

ot Ho

ot



Journal of KIIT. Vol 18, No. 5, pp. 13-19, May 31, 2020. pISSN 1598-8619, e[SSN 2093-7571 15

=9 dole HUES B
57881 e Ak
$7159) QA AAE 22 s dolg 3t
) @A% e HoldE y=dae 3
2 @, B =7t A%

o= A Fol &2 =27}

S B wio Wgsle] 2 kE9 BA kE
Afolel HlolH 9] d@ge HAT] 7 Aot
57182 YoM a2 =9 HolH JUES ¢
o Lqu_o]u].flio]ﬂlﬂuq EH“’*«] ‘:][
A 5 ok ‘”«1 0= 578 452
AN o B OML olo] [0 EAE
3l At dlo]E erm S FAEE oiHE
3 BgA Wr)aa @ Hoq A Fa

Y
Aotal a0 HolH ddEe JiHESY &

l

dEl 7eS o] 8sty 2]l 57} FAEHE
o A~ o LAE WAL HAste] A5}
1 5713 98 F Ao wgsted Ax kT

%)
Ao ;57} AsslA 2B A AH2E A2
T UEE 7] HEiA 22 BTIsE YA 5

Source
Snapshot EXTENT MAP|
Manager Manager
FSOP Map FSOP
Manager
Delta Log
Manager Manager
Log

Producer

A71E 755 Atk oW A2 kto dE 7]E0
o3 AAEE 219 o] uj$ AZ 4 o] F
g 239G ARE SHEAA BlASH T o

Sas) 919 i 718 Fo 222 =EOA W
2 AR L1 dA QxE
‘} %7)3K(InitialCopy)7} &
z3le] WA O F

o
-1 hE H= U
718K ReCopy)ate W& AHEZITE ReCopy Th/de]
3717} oj= oJ37t HH ReCopy EF 215 A
Astal s713E U7 & 2O8 BYste 7
35 %E"}E}

SGA A} LA~
o %%% U}Ollﬂﬂol & TEEQ/\ UEE 317
A AL FAA 2H o] FHAS
28 A4 EE(FSOP, File System Operations)< %
ostal FSOPS} 2+ Bl 9 Al2~EI ALk
mjg Elo]EE WHEolA FSOPE &fd THUA|2H)
of % Weste] Faste e FHITh

B ET. Snapshot Managere 4
2 229 A7 AR g ELe & 7)) o]
o] 2WAES AYAZITE Delta Managere= 2EF 7€
& o] 83] 22 =T ALA} AR EA U
Egd A= Be WA die 7159
EXTENT MAP Manager= 295Fs 53l AA4E O
o] ~HE H]o]

Target
FSOP FSOP Map FSO?
Execution
Consumer Manager

Manager

a8 1. 22l AE2[X| ojo|ao|Md AlAH FMHE
Fig. 1. System architecture of online storage migration system
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Fig. 2. Page cache FIEMAP

Fullpath | Extent# ngﬁfl Pt/lﬁ'jcral Length | Flags
atxt 0 0 7918845952 | 134217728 ©
atxt 1 134217728 | 8053063680 | 134217728 | 1
b.txt 0 0 7247757312 | 134217728 ©
b.txt 1 134217728 | 7381975040 [ 134217728 | 1

12 3. HDD FIEMAP
Fig. 3. HDD FIEMAP
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