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SQLite= Android, iPhone 12l] Tizentl EME default DBMSOICH. R2l= & XM mobile A0 A
BtAMBHE 10 tracesS #=&lotD =43CH Real 10 traceS E&OH 2 21 T2 multiple file transaction
= $86l= application=0l =X

ot= NS AZERCH oKL S AsstE 0032 #WXota =7l
M= multiple file transactiong® ZAIE %= &= EXIt %XHOFEF e 0tolaz HXIoiE =2
multi file transaction2 X &dt= JIs2 FItdl &AMl 10 traceE RAISHA S2AIGHEE HAMCE
1.4 &
SQLite= Android, iPhone 1213 TizenOl EME default  Tizen o default DBMS®E # &% o] dg] 2o]iglth

DBMSOIC Z 20, AFSQIEHWES HIRGIH KNS UHSIt 2ntEFEO A A= dHolHE A st By st
DX Crest Ao Al SQLitedt AFREICH SQlite 22 ¥ 71 918 SQLites HIWsIA ARgstar 9loew, 10
Al =]

databaseS file SH9I2 Zt2I8tCH 22 OIOIH It moHawﬂ trafficoll & H&& A gh[1].
AL 2 |10 trafficOl YMECH [Metd, HE=2 mobile SQLite Rollback journal mode (Delete, Truncate,
device venders2 Y = SQlite? 4ds é’éﬂ% 2| ol Persist) 370, Rollforward journal mode, Memory
ARAEES ZAGID e 00122 #X0E PSS mode, L83 Non journal mode & 6715 7}A 1
OBt ANMEZ LME= SEHS ZAGH 22 SQLite 109t 9Jt}. Rollback journal mode #& 7§ database
L= HFRX UYEH configuration2 012381 SQLite2 filed}+= W/HE journal file2 F1 WHAEZA g
Hss X&E&U. 0olaz HXoa &322 AMAE dA dlo]HE journal file o] AL & AzA| dHoHE
YMGH= |0 patternS2 HEGHH 2AGHE X0l EREHCH database fileo| ZFAst= HS w3lkoh weF crash7}
BHXIGH AR 10 traceE 246 = ZW #Zst= 0t0l1A=R WHAISHH  journal files FHFF| olde] A F
BIXI0IE SRE2 multiple file transaction S&2 2ALGHX do]E & crash7} WAI$ database fileZ -3
R5le MO ENECL R2l= AH 10 traceE 24 2 AdBAHE FX3. Journal filed TElshE WA
21 multiple file transactionOl Ct28t AppOlAl Zaicl Oy og el B2 Y¥A Hrh Delete modes
SHR0l Oy 575HINHK ZMElE RS AHIUCL Rels EdAAdel g F 132UE A2t} Truncate modei=
2ME ZDE HIEOZ AXASDN B O SABHI SH56HD 95 $ file sizeE 02% AAbghth. Persist RE=+
< 5H mult|ple file transaction2 XI5tE=E 010132 g5 3 files A$A %3 Journal header? 0°o=
BIZIOIDE B As2 =SS AL =718} &t files FAI¥Th.  FileE overwriting
3o F=7FAQl file system [/O7F fEbE A gro}
2. 4 & 37F4] journal mode T 7F& &&4 o]t} Rollforward
2.1 SQLite journal mode %2 7% database filedt= W=

SQLitex= 254 498 A& 9= DBMS o|t}. WAL fileS T ®Z4" Ho|x&S WA WAL fileol
SQLitex ~mlE E %J‘%ﬂ g A" 9ol 71=3%t}h, 44 threshold (default 1,000 pages)[1]7}
tule]~ 8] AEFPA T ALY EE HFH Jol7bAl ¥ checkpoint EZ& o] gd] AA
ZAEA A ALE-H T Aloﬂ vt o] Z g Aol o]y} database fileol ZAJdcl. Wk crash7b WAE A HWA
PC ojZgAleldel  7]Fol o i

A

&l ] BR%=7F WAL files 38t crash7b 243 AHS e §
Skt A ZPEaL, wEw ) o] Aol £& QY= 1 ARFY overwritedte] thA] ERAA S F G}
DBMS?! SQLiteo] AlgEo] ZA S7F8kid. 539, WAL journal mode #<& 7% #<* android platform
oEdo ~nEE thgAtel Android, iPhone 18] 1L oA default mode® A=
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2.2 Multiple file transaction of SQLite BRI A4S 98 back end F-87 F 7HAE A H

SQLite & DB file o] A% % o]F FIre] &4 & TAHe 2, Client ¥#2 4% linux kernel 3}
984 DETACH / ATTACH 71%& Ad3t(2] F=4E HolHE AHd A= HAF RE= ydrh
DETACH function% %3 SQLite & connect ¥ A% linux kernel #ZL A% linuxolA Al&E+=
database file ¢ Y- tabled X9l database file® BE traces FH3 disk F713k3h. HAE RES
24 == & 4 v} w3k, ATTACH functions diskell 57133 dlo]E]E= back end server® %3t}
&3 SQLitex= T¢] database filegs 349 Androtrace + user® 7HY §l¢] 10 trace® T +
datafile file® %o ©9] filegel sl F st A= FHE F Ade= FHo]
telHE =2 & gtk o]¢ Zo], SQLitecl A
ATTACH functiong &2l v ERHHAS Hsh= 3.2 A EdolA 21t
522 multiple file transaction®]gtal #olgt}[2]. 8+ Androtrace® FE3% [0 trace®d 7RISR

SQLite| 41+ Rollback journal modeZ A &3+ v} %
] A&}

modeE-o] thalA = multiple file transactions

A &+=1th Rollback journal modeol A SQLite=
multiple file transaction® A|¥3}l7] 98] master

journal fileS A}&3t}, Multiple file transaction®]
W3S o transaction atomicity® R EsH7]
master journal fileol Z} database file ®Ft} A E
journal file59 ZE2E string ElZ A F3d} o] F
journal header ° master journal file®] full path H<
Ak, wkeF crash7b @ AEHAl "o, SQLites
master journal fileS %EJA journal filed] ZAZE 3|
& sk 9l=t}. ©]F journal file
I3t database file52 journal files W &3}
HolA & EAAA dAAS FA ). Database filedl
dFAE  transaction®] R database filed] &8 X

= o)A}, WAAIES SR ALy X gkt ulelhA],

journal fileE<

multiple file transaction< atomicity® ®B& &
AT}
3.8 A
3.1 EYOIA £FgH
Collection Period (Month)

User 1 2015.07.10. ~ 2015.10.14.

User 2 2015.07.10. ~ 2016.05.06.

User 3 2015.10.05. ~ 2016.11.07.

User 4 2015.10.22. ~ 2017.04.07.

¥ 1. User 499 it 10 trace &3 7|7t

$-2]+= 10 pattern £413817] 98l, 499 User=+5-E
oF 27} 10 trace® AT ¥ 1o STt £
10 trace?] 713ts AWttt 9-2& 10 traced RO
#1383  Androtrace [3]& ©]&3%th.  Androtrace

-

L

Android 71%¥+e] mobile deviceoll A 10 traceE F=3|
FH3= =7o]tl. Androtrace® FHE 93 client
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214 mobile deviceolA multiple file transaction®©]

Awul}p A=A ZAFITE. Multiple file transaction
e}

pu

28] master journal files
ARg-3ttl, Master  journal Syt Aos=
database file®d] o]&o] *-mj S FUI3 JH=
AQEY. kA, 8= —’F%f{ 10 traceoll4] master

crash consistencyZ
file=

journal file ©l&& FHEal AA 7]7]edA  EAASH
multiple file transaction®] W& —’F% A i

¥ 2. User ¥ s}Fo] 2A3}= master journal file9]
3% 314E Quantile statisticse UYERHA  Holt}
Userd® FIA Aol7} v}, UserlgS 4% 499
User =oA HFA O = multiple file transactions
7+ Eol %fﬁ‘ﬂr AR Userle] =#H7|7to] &
dg= A717ro] 7F4 71 User= User4o|t}.
User4 75‘% oF 2dzk =3 HASoH, F HY
575¥H, 441 °] multiple file transaction©]
FREJATG. s AA TS

4=3 ¥ master journal file ©]&

k=X
9]t}
L—S—
Ein
[0 trace® &3l
7190 2 multiple
Alo] A& FAFT
contact2.db-mj,
mj, KakaoTalck.db—

file transactiong 33}
4=3 ¥ master journal filee] ©
EmailProvider.db-mj, History.db—-m,
mj 5°] £A38}. Master journal fileg 7|¥to = 7}t
database file®] oL ZFAFS & multiple file
transactions  AF&3t= o ZEA)AES do=7
AT § BEpeA, wWd SEeldE, At aH,
SNS %9 ojZg Aol o] multiple file transactions

AbgshE e AE T
Avg, 50% 75% MAX
User 1 118.8 117.5 148.3 296.0
User 2 59.3 51.0 70.0 353.0
User 3 27.0 25.0 37.0 271.0
User 4 43.9 23.0 62.3 575.0

¥ 2. User ¥ 3% %< multiple file transaction A
34
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3.3 010|132z #xiora
$d= dA wEH vlo]a R wiXwA oA multiple

file transaction® A|¥3l=%] ZAgt}. Rlbench,
Androbench[4], Mobibench[5]E ZFA}s] ¥ ZAx}

multiple file transactionS A Qa5+ AXvf3z =77}
Stk AL geldith $-2lE SQLite 9] multiple file
transaction®] Alg FFE FAg W&o FAZ A3
wtol A2 WIXwia  ETolA A kAl e
Aolgtar Azbgitk, webA, g £ 10 trace
A% AE vigos AA A3 £ o {FASH

Kol
=

sAstEs  vojla® WAniAE FART Ys
vlo]Z2  WIXwlZ  F  MobibenchE A3
Mobibench - 7% mobile WellA SQLite &<
sl wixul7] e 4= 9= open source¢|th. HIX|wl=

= 7 A 2xzm= Byt Ha Qo 2
AR file MFE Adwra SQLiteolA] ATt
ATTACH / DETACH S2e o]&3] multiple file

transactons 3= ZE=ZE Mobibenchel] F7}3lt}.
File 75¢] 7] 32 vz AT

4. A H
9-7]+= Galaxy S79 A% MobibenchE ©]&3f
multiple file transaction® A%< =Hs= A¥S

g}, 8= SQLite journal mode = multiple file

transactione 38 4 A+ Rollback journal mode
7HAIE o] g A HolEY e 1=
o, dAAS &l full sync EEE APS

Mobibench& F3g of, 3}d 7+E 1,35, 7715 =
S 7z yehdy, a3 1.2
=

233t Multiple file transactionS WAA7]7] €&
=
AgS gt F 10,0009 EWAM S 4233k}
% 1. 2 multiple file transaction®] Insert, Update,
Delete operation? A s<
multiple file transaction A%< XoFt}. Persist
journal mode ©lA single file transaction® A%
Aso] ¢F 130 transaction / secE =¥ 3t} dFx|
file 3709 ™3] multiple file transactionS 33 7%
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