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QE TIQIE

qut| Aol HRRICHD 22ystHE Qof| 22|7| 2Lt o] 22 HEE = £40| oHd . statat= Hat WHERE =240
=0 Att= B2 SAO| E=XE =0

CHAl LEQH o= | Tt

UPDATE 2= HX HZ td £40| 7[=7[21X| 22 7|IX| #2etCt. OCHZ WHERE ZZR 2 =
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214. EMXMM T, T, T37t Ci2 1t Z2 &M 2 AHIEZ 2 AR, 0|2 SK|Ql =H AHE2?
A 7F T T Ts
read(y)
read(z)
read(x)
write(x)
write(y)
write(z)
read(z)
read(x)
read(y)
\} write(y)
OTL-T2-T3
@T1-T3-T;
®T;»T1-Ts

@ SK|Ql 2H AF|EO0| S

2. T2 - xE 410 write?t 5, LIS0f| yE 2111 writeSHC}.

3.T3-T10| £ z& T27t £ xE A =Ll

el O] &=AM: yolI M= T19| read(y), write(y)7t T22| read(y), write(y)2Ct FM2Z T1-T27t E| 10, X0 M=
T29| write(x)7} T3] read(x) 2Lt XM 2 Z T2—T37t E|H, 20| A = T12| write(z)7t T32| read(z) 2Ct
AMBIZ T1->T37} EICE
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MXIE sl
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@ X

S B2 T2E T1IECLLHNY & #=A0|Ct.

SHIEA|=: yoll M T12] read(y), write(y)7t T22| read(y), write(y) 2Ct HX 0|22 T10| T2ELCt 2FA{OF
StCt.

@X

S 28 SX|Ql 2E AF|=0| gictn 2 F™o|Ct.

SHIEA = M J2{T 7t T1->T2-T32 Hla2t JZ0|2 2 SX|Q 2E- AF|FEO| EXSIL, O &M=

QL HOIE
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= 15. CH3 "AF'3H 'S A El|0] 2 0]l Chet SQLE2|
712715 <n|gtct)

At CHE U227 (B REZ BIIE £42

A
AP g | =awa | e | "syn
1 Kim 10 500 NULL
2 Kwon 20 500 3
3 Park 20 700 NULL
4 Choi 30 600 1
5 Cho 10 300 3
6 Lee 20 550 4
7 Yoon 30 400 3
8 Chae 20 650 1
9 Nam 10 430 4
10 Ha 30 200 NULL
24
SAHE | BAolE | ARAYXA]
10 Ol Abat 1013
20 e 1023
30 o9 1033

@ SELECT o]&

FROM Al
WHERE ©]& LIKE ‘_a%’ AND J¢} > 500;

@ SELECT E.ol&

FROM At AS E INNER JOIN 24 AS D ON ERM¥E =

D.EAWHS
WHERE D.AMEAIJR] =

@ SELECT o]&

FROM AR
WHERE ©|§ NOT IN (SELECT ©|-§ FROM At
WHERE go] < ANY (SELECT 3¢ FROM At¢d));

@ SELECT o] &

FROM A4

WHERE #A®#35 IN (SELECT A3 FROM At¢d
GROUP BY H#Ax¥s

HAVING COUNT() > 3);

‘1028’ AND E.A] 44k} is NULL;

EM ZoIE
O 2Xl= At - B M HIO|SS 7|EL = 2 SQLZ2| &H| et 2t E 7| thsl 22 Z2atelX| CHE ZatelX|E

H| W3t= = H|O|Ct.
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g HE =M

1.O|E =, 80 =, FAHS =4, NULL =AU S 22 22[8 H=Ct

2.2} SQLE0| 2[ZH O = OfH AtR O| S HHetoh=X] oF HA X1 Ho| 2Lt
3. Hhet Zgtol 22 2872 |1, O E HEs Hedte 282 A=t

A 2A

AH2l Ol A O] 0] '_a%'0|11 5047t 500 =2l AEH2 Park Tt s SICE.

2M HE XQIo AFRAL(X|7}'1022 0| HAM R KAAZE NULLR! AFZEE Park2h i etCt.

20 <ANY (SELECT 20 FROM AH2)2 %|11 20 T00=CH 22 F0{E SE5tEZ ParkE H|2lst Mel0]
MEZE|0| S0{7t1, HZ &o| Zit= ParkEt E=Ct

HH HAHSE COUNT(Y) > 32 BA = 2080|222 @)= 201 £ M AF4QI Kwon, Park, Lee, ChaeZ
C.

rII

re
ot .
KL

MZ|H s 4
@® X
-0|E LIKE'_a%'e & H®W 2X}7t aQl 0|E2 F=Lt Park, Nam, HaZt 0| X|2t 20 > 500 ZZ17HX|

DFESH= A2 ParkE0|LC}

—

—_

- AH| Z1H= Park 180|C},

-EZ FES HIZEOH (D2 L2 Z1tE e 2X0| otL2t @, @t 22 Z1tE L= %ot
@X

-EM AFRAQIX|7}'102%'0|H EAMEH S 200|CH 208 £ M AF2 Kwon, Park, Lee, ChaeO|L}.
-047|M =

Al
K& AAZENULLY! AFRER Park®t si{est2 2 MX| b= Park 1340]LCt,

-ST HHS HIZETOH, 9% +3 A7t CHE 2&0| OfL|2t ParkZt Btetst= Z&Ho|Ct.
@ X

- 50 <ANY (SELECT &0{ FROM AF)2 AL 50 T StLiZHE O 2 gf0| Y™ Fo[2t= SL0| 22 X[ 1
=0 7T00ELCH 22 0 E 71T AHIE &= )

- 2t ME 2|0l = ParkE HM|2|et 2= 0|F0] £0{7t11, NOT IN ZE Parkt &=L}

-SRI HAHS HIZHOH, 3 HA| CHE 21 E W= E&0| OfL|2} ParkTt Btetsh= 2&H0|Ct.

—

rir

= 10 £ 3F, 20 £ 4, 30H £ 3HO|Ct HAVING COUNT(*) > 32 &3}
f

- [2tA B2 Z o= 201H B A AF2IQI Kwon, Park, Lee, ChaeE BHatsiCt,
-, @, ®2 2% Park 1¥2lo| @TH 4 S Hhetsto 2 ol ZHupJt CH=C),
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QL OIE
2] ANYE SOME/EXISTSHEH 2t 3| 2 7Lt, @2] HAVING COUNT(*) >32 3 o[ o Z &2 QlOH

QEto| EIC} 8 M LIKE'_a% "0l § 2E0| 32X U S7}Eats B SX|® Park, Nam, Ha SHE
SRECIES

CHA| LEH O] A| ThEt

SQL Z2t Hlw 2H= =% o[0|E Z2 HhE 7 2t Z2|9| 2|5 et Hehs X MA Bl wstH ElLf, 59|
LIKE, NULL, ANY, GROUP BY-HAVINGE =712 SI=2% E0| HOH M7t FO{EC
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rr

2 16. Ho|E{tf|o] A0j] BtHo| 2t2 El 2| F =Tt 9| 5= WH(READ COMMITTED)S 2 sHEE = %
S Al M2|(concurrent processing) 2X=?

@® 22 27|(dirty read)
@ 94 A47|(phantom read)
@ Zl& 2l7|(serialized read)
@ Ht= 2715 2l 7|(non-repeatable read)
Het 1w
EH ZoIE

0| 2Xl= EMM Z2|4£Z=QI READ COMMITTEDZ} OiH SA|A oA ${AS Ot 2012 Of

= Of=| U2 CHE ExHX MOl 212 2l= HA0|CL READ COMMITTED= #Sl0| &t

CIOIE{ T A SIEE @& 97| E Sh=C}. Ht5 8715 7= 22 2 F H = AI0| CHE EAT M|
FSIst0] Z40| HE2fX|= HA0|1, R 7= 22 O E ChA| T3S mf Af &O| LIEFLEAHLE AF2ER| =
s{Ato|CH
MX|E s
1t8H: 0. 22 217|= 0|78l H0|HE 2l= siAtelE| READ COMMITTEDE 78l &2 2|2 =0 A st2 2 0|
ZHIE sl Zstct
2H: X /8 7= = ZM Zoto| A Eeto| HHY = 2 AH0|2F READ COMMITTEDEHO 2= 8 X| 2$HCt,
=2l 912 READ COMMITTEDZ s{{ZEICtal 2 F0| 1, SHIEH = o Zet He2|=F0M SHst=
ZH|0|Ck.
3H: X. Z1& ¢{7|= READ COMMITTEDZt 6H7ﬂ'6r5 SAlM ol si4te| 0| F0| OtLICE Sl B2 ZH

21715 O & MK H MAISH Ho|1, SHIEA|= ZE 715 = SERIALIZABLEO| I 2%t AZ| HZEH9|
JH'EolCt.

S CHA| 912 mff Zto| E2tX|= $At0 2 READ COMMITTEDO M= 04 X8|
COMMITTEDZ SHZEICt 2 Fo| 11, SHIZEA|= 0] +F0| 2& ¢{7|Tt

QE EQIE
73 7|2t gtE 2715 H7|E 25 READ COMMITTEDZ} 2h=Ct1l 40f 2|2 H SEZICt. o] 2&2| &F2
HUZ CIOIHT S=Elis 282 2 22 §47| 01d o KT 2 Bt AshA| 2te= o QUCt.
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CHA| LI O] | Tt

Ae|eE EH7FLE HA 0]AHS H|0|H 2 RS 2Lt 0[N S A HH0[H & %7(0|11 READ
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C.H3EAY
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£ ‘a5’ o] Me] M EHS E FxstE 2l2i7|olct Cfg 28 52X
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2 20. RAIDO|| st HO = SX| 242 2?2

rlo

(D RAID 02 0{2{ 72| C|A30i| C|O|E & 24t X ZotCt.
@RAID 12 C|A32| 2 & H|0|E & E = 9| C|AZ0] ZH|5t FX[StCt.
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<T1, start>
<T1, A, 30, 60>
<T2, start>
<T1, commit>
<T3, start>
<T4, start>
<checkpoint, {T2, T3, T4}>
<T3,C, 15, 45>
<T3, commit>
<T5, start>
<T2, B, 10, 50>
<T4, A, 60, 90>
<T4, abort>
<T5, D, 20, 40>

— AJAE EOf 4

O EHHMTIS 57 EAS AT LTt QICt

@ EZMMA T2&= undoE A0 B2 E 102 XMASILt
® EHMM T3= undoE $+AHSI0] Cat2E 158 X &otrt
@ EMHMM T5& undoE +3t0] DL =E 202 ME ST}

o
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w
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O] ZMl= JA| A 2| F0M HIEQIE 0| 2t EAMMMES redo th&), undo THe, S M2t 2
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SHIE &M

1. HI3ZQIE A|Ho| 2t EZHMM Fet S &tel$iCt o] 210j| M= {T2, T3, T4}0|Ct.

2. H3AXQIE 0| 25 YO Z A OMH commit, abort, startS BtFdH crash A|™ AEIE EF6IC} T3=
commit, T4= abort, T5= start AE{ 7t 3=7tHEICE

3. commitO| Et T3= redo CHAO|C} ZA| 410l M= 7SI El EAT M9
£ UOOZ R Ml =L}

4. crash A|E 0|2tz 21 T22 T5&= undo CHANOICH, ZA| HAAA = B &2 gt
E|SEICt

5. M3 Z2IE O|H0j| 0|0 commitet T12 = CH&0] OFLICL T4= abort7t 7| ZE[RUCE = SEF X 2[0f| A
0|0 rollbackE ZHS 2 2L,

off o] &=MQI7t: I EQIE O|=0f| =7t BRt=X[2F crash A|™O]| =7} 0|2t =2 QIX| 7t HX| Ms{{ X 0f redo2t
undo CHANS M3 Lis 4 QU7| Tf20]C}.
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T12 MZZQIE 0|7T0i 0]0] commitE[AL, HAZQIE= 1 0| 2tz ESHFEOl HtY HEHS g stot
7NEHRZ 2Lt maEtM =7 &Y ol M H el FCt.

@0

T2= NI ZQIE AFH0| = g-d HEiR 1 crash T7EK| commit 7|1Z0]| giCt. [2tA (oser EHHMMH0|2 2
undo CHAO|H, 21 <T2, B, 10, 50>01 [}2} BZt2 O|™ g} 1022 S EICt,

®X

T3= H3EQIE 0|F <T3, commit>0| Y22 Z undo CHAIO| OtL|2} redo CHANO|CH, E21 E¥2 'undoE
SHGI0| CZH2E 158 MESICHO|Ct, SHIEH| = redoE $A6H0| CZf 457t |X|=| =5 it

@0

T5= HIZQIE O|F A[ZE[AX|2t commit §10| ZHOH 7 L MZHCE, h2kA| undo CHAO|H, 21 <T5, D, 20,
40>0] 2} Dgt2 O|™ 2f 2092 [ E2ICt.

QE XQIE
M et E2 'HARQIE ZetEl EMMMR DE undoRtC'2t e thasksh= o[t T3NE
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A 0|= commitO| 7| S =™ redo CHAO| EICH, EESH abort?} 7| S &
T42t crash A|E O|2t=Q1 T2, T5E &2 0|2tz Reto = S/HH S A7t S EIC

CIA| L™ O = A| THCt

SA| A 20 2EXs N3 EQES &M Rgt 2ol -> 0]F commit/abort (& &9l -> crash A& O|2t2 =
undo, commit 2t== redo, K|ZEQIE 0| 2t2 = N|Q|' &=A =2 TCISHH EICEH 2B 7[0|A undo®t redoE
FHFRE BHHO| LIRH 1 MX|E HA o|MSHH EIC,
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E51= winner redo, loser undo, checkpoint 0| &= = X|2|O|C}.
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rk

= 22. HI0|E{H[0] A

e 2| S 218 SQLES LS =AM Z 25 +HSIRALL. ojojl et P2z
‘000>'& sl B8 S st A S 2I0|5t1, 2} SQLES| 2(syntax) 2

DBA> GRANT SELECT ON 1278 TO Kim WITH
GRANT OPTION;

DBA> GRANT SELECT ON 1178 TO Lee WITH
GRANT OPTION;

Kim> GRANT SELECT ON 178 TO Park WITH
GRANT OPTION;

Lee> GRANT SELECT ON 17% TO Choi WITH
GRANT OPTION;

DBA> REVOKE SELECT ON 178 FROM Kim
CASCADE;

DBA> REVOKE SELECT ON 178 FROM Lee
RESTRICT;

@ Kim2 124 Ef|0| S0f| CHet A (SELECT) #etS ZHEICt.
@ Lee= 11724 H|O|S0f| CHE HM(SELECT) H$HE 7HEICE
(3 Park2 “GRANT SELECT O

@ Choi= “GRANT SELECT O

E8 ZIE

t2|xX}(DBA)2t Lut A2 X} Kim, Lee, Park, Choi, Cho, Hong)7} C|O| E{tj|o] A
Z2 2327 (Th, SQLE 249

R BAISHR) L)

oz
1L
N
rE

GRANT OPTIONS 2 Mmt=l #$t0| REVOKES| CASCADES RESTRICTO]| Lt2} O AH| AHSHALE

RAEEXE 28 =M= TEoh= Z X0l
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SHIE =M

1. DBAZ} KimOf|A| SELECT 2 WITH GRANT OPTIONS £ S 0{3tC},
2. DBA7} LeeOi|H| SELECT #2tS WITH GRANT OPTION2 = £0{%trt,
3. KimO| ParkOi|A| SELECT #¢= WITH GRANT OPTION2 2 £ 0ot}
4. Lee?}t Choi0i|A| SELECT #¢hS WITH GRANT OPTION2 2 R 0fStLt,
5. DBAZt Kime| #etES CASCADEZ F|ASHEE KimO| 22 HMotut KimO| Parkof|A| & #¢to] e
AP2FEICE,

6. DBAZ} Lee?| #$tS RESTRICTE F|2:5t2{ 5tX|2F Lee?t ChoiOf|Z| & #$H0| HOt ALE = F{ ATt

S| 8E|X| 20} Lee?t Choil #EH0| R X|EIL.

off O] &=A{217}: CASCADE= bl It ot7HX| A4l AM|SEX| 2, RESTRICTE 2| E5h= oh¢l 20| AIS™
Fl 2 XHA| 7L S ISHR] 87| W2 0lCt.

MX|E sfj

@ X

KimE 5CHA|0| A DBAZF KimOi| Al 2043t SELECT #3t2 CASCADER #|A8tHA HotE l=rC},
S2 HEH: "Kim2 12 H|0| 20| CHet AAM HSHS JHEICH

SHIEA|=: "Kim2 REVOKE ... CASCADE 0|= 1124 H|O[Z0]| Ciet A #oHS 74| X| Q=C}"

@0
Lee= 6THAI0IAM ChoiOllAH| CHA| £0{2t #TH0[ ot U0 REVOKE ... RESTRICTZt HEE|X| g2 =2
SELECT #gts A& 71T,

®@X

Park2 KImZEE g2 #$t0o| 22 5¢HA|9| CASCADE F| A0 HA X O 2 S| AHH|EICt w2t 3
0|Z0i|= CHE A X0l A HetE £ 4 gitt.

E2 HH: "Park2 GRANT SELECT ON 1124 TO ChoE Alsfigt 4 Qlrt"

SHIEH|=: "Park2 CASCADE #F| & = # ot XtA|7F AF2E GRANT SELECT ON 1124 TO ChoE A +
A"

@X
Choi= Lee252E WITH GRANT OPTIONSE #sts BHITH 6THA|S| RESTRICT A7t ATIistE 2 Choi2
At GRANT OPTIONE SX|EIC}
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