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9. F5U¥ o a ER
1. b9 923 EBOBE

mbhSY 93y (transaction) : HmEMIZFHhLIESE
FHCENRTELRWN—EDREFTHY, EEEEICEHTIELRBEAAEL
TSALXETOHVELTER SN TINVS,

SEHELGWL—EDEEDH
(BREOEEEESOEISLEESOEIZ1005AEZBEISE L8170
FSUHISaY)

EEABOENS T2 [ ummenmc AUE 1—ShBREhIE2D DR (&
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9. bU¥ s a ER
1. b329 92 a3 EROBE

BSUH IV ERTTHHDSAL

> MUY H A  NBARILEB SIS, TOEREETESES
CEENSUT YL a EISYRT R ELS,

> COMMITX I, FSoHHarEasybLERICKR TEES,

> FoUHH v EASYNT B E, TRV IV TRITLE
LTOEHFNT—ER—RIZEEICRBEINECLIZES,

> MUY H A  MBREBRLEBSIIC, TOAEBEERBSE
NS EE“O—IL/\v 0T B7ELNS,

> ROLLBACKX &, FSoH o3 #O—ILI\vILRTSE S,

> FSUHO v EO—ILINVITRE, FDISUTHLaVTE
fTLEE2TOEHIIYESh A LTS,
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9. PIUYIaER
1. b0 a3 EROBR
B rSUHOLa DIREER

o N _© D79T747: bSO aVER
ORI ) THORTH S,

BEGIN

- \@ * ® @asyhLES: COMMITH
ABORT > SHRFEUHEH, aSVrO=®H
DUEBHFERITHOKRETHS.

@azvhFE: ASVrD=-HDERERTL-IRETHS.
@F7R—FrF: FR—FDE=HDONERETLI-RETHD.

OF7R—FLER: FR—tD=HDRBERTHDKRETHS, AT
[CABORT&H|AFUHINIHEEOM, FohDEHTISYNML
BEEEICRTTEAWMESLELORBICEET S,
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2. ACIDf51%

mAC | D% (ACID properties) : b4 avhEUMT

537-H0HE

DBRFE (atomicity) : FSUHHL a0 OREAT R TETEINDH,
FoldETENENIOVNTIAI TR T TIENSBHETH D,

QE4&M (consistency) : F—ER—ROABNFBEALNEET
HBELWSEETHD,

QPFE /I3 t¥ (isolation) : #EHOFSUHHL A ERBIZEST
LiBas, IBEBICETLESEOREN—BT L0 ETHD,

@Mt A (durability) :FSoHHLarMERRTTIE, EEARSKE
ELTLEHFRENRT—FR—ZHDEELENENS BT TH S,
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3. FRRTHIH
mitS b5 ¥ 3 ICEET BRHE

D ARRTZYTT—k: HBEISNSUTILIVTIOEHN, thdk
S AUT22&>TLEESZEN, TIOEHLE-REMN
EHONTLEIREEFORNT YT T—REWS,

@ ISYPShTUWVELMKEFEDOME: HE5o92avh,
MO T3 DT IERALTWNST—2FEH LTLE
STEICKYTEENFRLET AMEE “IZI VIR TUVELMK
FHEOBE"ELD,

A —TF41)—F (dirty read),
J)E—%T)L1)—F (non-repeatable read),
77> k1Y) —F (phantom read)
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3. FRRTHIH

H [ B Tl

> WHIRSUH O aVICBET REERRT 51512,
DBMS (IR RETHEDOMEZRL TS,

> FEERTH\AOAFRELT, Ovs/ F7oOvs, B,
B LU EHHFRBFEITHEND S,

(M)avys /,r7oavy:

0 F—ARAR—R[ZTHILERTBE, PFOHEARMRELELDT—2EMDINSUTSH
AUNBTHIRATELRNOVIREICL, HthHET 25 ETHS.

o Oy DHRIZIX, La—F (7)), T—TIW(R), T—E2R—ZXNH 5,

o OV DRELHMLENIE, RBFICETTEENSU T a0 NELAY,
rSUFHLaV AT OHEERBBDLEERN, OvIEEETE4—1 Ay
KhKELES,
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3. FEETHE

(1Hawo /7oayy:
=Bk Eev

cSUHHL 30 h SELECT XIZ&YT—4%%5
B3N THAEEZDOVIDE—FTHSB,
HEOvY | HEOVIICKYT—2HAOvIIN TSR,
MDY o avhoT 255 BT HE
[XTEBN, T—EDEHLTELLY,

rS 5430 hY INSERT 32, UPDATE X B &
H5HF0vY | DELETE X THHEEDAVIDE—FRTH
(Hthowy) |5, GEAYIESNTWSREIE, DS S
AV T—ANSBEEERELTELL,
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3. FRRTHIH

(Mayoy /7oavy:
fEFEOv EEEOYYOMIETH

HEHOYY (S loack) | §E A YT (X loack)
HXEFEOQYVY
(S loack) O X
SFOVY
(X loack) % %

MAESTHIE, SAEOVYEH M THENEFTOYY
FLIEMmiIddceEz LTINS,
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3. FRETHIE

(Mavy/7ravy:
TykAvy
Ay /7Ry IERAVSERE, MADRU Yo avhith
HIHELT—42E209HLTLELY, E50370AVHHD
IZhE-> TREBAEFLLLGHIRBIZEDH LN H S,
DT EETYROYY (dead lock) AAFEELT-ELNVS,
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9. bU¥ s a ER
3. FIRRITHIE

(AavY/7rav9:
SBITOERORAAMEBIZEITATYRAYIDREH
. T1IOEEE100 OEN OESES500 O
ugﬁﬂq@m&ﬁ& = C=a)| nEEssonms 128 A D IRAHNE,
N e T2ETh EFEIC O EES500 OEMS O E
PEEELEE ||| Dakl £2100 O E(<5FADRASDEERE

10 1,348,000

update 7
set & = ii.‘—.' euoou
wh DE

Dgsssomir.i Dg§s10m§m%

e 1 *’7% ] TIROEBER0OLI—FEEE S, T2A0E
e LB B 25 e aBE 2 || BES0QLI—REXELILT B, COBAT,
TIROEES100LI—FE, T2130EES50
DLA—FEdEANYIT S,

*ZTDH, TIIAEESS50DLI—FEEBELELSLET I, ZOLI—FITRT2EHOVIZ#H

T TS FEREITED,
—A, T2 OEES100OLI—FEEBLESLT S, COLI—FETIAESEOYIE#RITT

WBT=dPIRYFRIREITES,
EWNHEFOOVIHRRENDOEFHLTLENETEAIREBAT VROV THS,
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9. VYUY a BB
3. FRRTHIH

(1)ayoy /77oavy:
Tykay #m#T545%

@ BERET7IVERATIHIEHFEHE—7 5 (ERBILOEEIL
&LVS),
Q@ RFERICEHIIEAIT, BERBAHSRBFETIE
BLhEOvOERITS,
TYROYO DR
> DBMSOOvH/EBBENOVIBREEOENTS7%
T B2 EIz&>TIThNh b,

> AW IT=BEIIC, COEMTSTRIL—TI 354
[2ETYRFOYODRRET S,
> COAMTS70E%E55 57 (WFG : wait-for
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3. RRET ﬂﬂ
(Mayoy /7oavy:
TYRAYIDREER (FSHOLaV /BT 5T)

W—THEETHOT, TYFOVIDEFEEZERH

Ti T T2 CERT
1w THIEMNTES,

t2 | Ria) | L2(b) a4

t3 a=a+10 | R2(b)
t4 Wi(a) b=b—-20
t5 Lib) | W2(b)
t6 L2(a)

t7

o

Li(a): THZ & A& Fan > L2(b) : T2IC L A& PFbD 1 v 7
Ri1(a) : T1iZ Z)%{Ea@read R2(b) : T2{C X (é{ﬁb@read
Wi(a) : TH Z.)ﬁ%(ﬁa@write W2(b) : T2 = X 5 &b Dwrite
L1b) : THC k2 & HbD = v 7 L2(@) : T2AAZ K5 EFad v 7
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3. FIRRST ﬂﬂ

(2) B ZIED:

> ST a R DRZINENS Yo aVvEICR
BLTHEE, F—A4DO77ALEELIZEEICIE, &Iz
FIBLI=;So YO aVEBELT, hDSUFHL 3y

EMYHTHETHD,
> BRZINZERAWEAEE, Oy ZRAVNENHTYREY
O DEEMFELEL,

>MEEBORWNNISUT L avIFEO—ILN\YIEND
AIREMEA B L SRE R Y, EFPOT—2%thorS5>
oo Mo SBINTLESEWSEIBRAH S,
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3. FRRTHIH

(8) FER Y [FIFF SR 1Tl 180

>EFFPEDT—IHTIEHUDEEZRBELTEE, B
FICEDEZRWNT, EHT 5730t ooay
[CEPTEHFEN TGN LR RICERICERTSAH
ETHD,

>BEFRICHONS UYL avIicE>TEHFSh T HA I,
rSoYHLa0%O—IILNyHILTRYETZEICHS,

> BFZIENZE AL =Hib R ERARIC, Oy ZRLVEL=8
FTYROvIDOEENEELEWNEETHAN, FSoPoia
‘gﬁaﬂ'C*Tbtxa)ﬁﬁﬁﬁ)ibw‘m\i&ﬁ’éﬁiLT:?:‘E?.'C%
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4. EHUETREM:

KT IavELTEIIZETTNIE, MY
*f@*‘?a;ng):F%b‘tOiU7"'—’5'0)—5'?’:"&’&1%!%?'6
cENTES,

(1) EFHTEEX:

> WHRTICERTIMBERELEH LT E=HIZEZLN
1-#lETHd.

> Tlabhb, 22D FHLa U T1ET2IE T, T1ET2
#Zilli 5 [ZETLI=FERA, T1-T2FE=IET2 >T1DIEIC
EFLERBREELLE, CORYTDa—ILIZEIITEET

> BAIABETHEWRS D a—ILTI, NI 30DF
BICKDT—EADFEELHET D,
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9. FSUHYya B
4. EFITTEENE
 EF AR AREENERSSHFoSas OB

T1ET2E4(C, 7ORRABEEREEMICOvIL, Bc7oOvILTLVS
DT, EFRTINHENLGCEIITREMENRESA TS,

\'l

T1 T2
LOCK a LOCK a LOCK : v > 7
READ a READ a READ : #tiA &
a=a+x LOCK b STORE : #EiA &
STORE a READ b UNLOCK : 7> u vy 7
LOCK b UNLOCK b
READ b UNLOCK a
b=b+x
STORE b
UNLOCK b
UNLOCK a
Hiroshima Institute of Technology 19
9. b3¥9aER
b
4. EIITTEENE
(2)248Bv&> 4 Faran

> RSB avIZENWT, T2 EDRIICHhERICHL,
—FIZOvrE#T, BEKRTRIC—FICAOVIEBIRE2

Hayxos7araiélys,
T
LOCK a MEZ7=—% LOCK: vz
LOCK b (55 148) READ : Z5iA 7
READ a STORE : #55A %
READ b UNLOCK : 7> 1 v 7
b=a+b
STORE b
UNLOCK a R = — X
UNLOCK b (F24H)
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9. hSU¥y L aLBE
5. FEBftEKEE

> MUY av DfEEEEKERL, RRFICETShBMDN2
YooavhbDREEZITHEEVERKT S,

> REMKENBNEERDNSUFHS 3 DOEEFZITEL,

> W, B KENMBONEIEMDINSOFHLaVDEEEZIT
B EITHBH, RFRITIEREEZR LSESIENTES,

> FREEMEKEIZIX, 4a2DLRILAHY, HELRILTANSVHHL 3
YOAFINSUH IV ICRBEYT SBE (X —T1)—F, /)
E—2TI)L)—F, 7 R L)—R) RS,

read uncommitted
read committed
(] i

repeatable read

serializable
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9. FSU¥yva Bl
5. IRBftEKEE

@D FIASYFT—EDiEAH (read uncommitted) : aASvkah
TWEWEHT—EZ DS T I ar RRAAD ZEEEr
AT H5KETHY, ETORIEIREET S,

@ aAzYREHT—HADFAH (read committed) : aAZvhSh
TWEWEHT—EZ DS T I ar RRAAD ZEEEr
AILEBLVKETHY, F—T1)—FZEHLTHENTES,

@ #YiELF§ERIAH (repeatable read) : ELTF—4%5HAT
BEIZ, YZEFSUT I av AR T T3ETHONS Y HST
INZEYT—ERERINGWEERET S F—T1)—FE
JNE—=BT ) —FERFLTEENTES,

@ EF{bTTgE (serializable) : EF|RTREMEZRETALARILT
H3. ETOREERILETBENTES,
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9. b7U¥ 9 a &R

5. FRBfiEKE
PREttE K ELRET HRRE
= . F=FqY—K| JoVE—42T . e
read 4| RETE 8ET 3 8ET 3
read 4| BELZL RETS RETS
repeatable | meLzn | mELLL RETS
serializable FaEL Ly SEL LV FELEW
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B [FEFEITHIE
S avIicEBAT 3RE
R BFSE 1T Hll i
(Ay2/77x0v 9, KB, 248/ EEETHIHE)
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EiEEYE 2480vx> S Fakal
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