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<H.7]>

B2 Z2HE
D | 4% D | zZzdes
1 AL 1 2N 8-
2 A - 2 3] A
3 | 3= 4 e
7 T

OUE =
ID: 1, A
ID:2, M
ID: 3, A
ID: 7, A
@ % 2
ID: 1, 82X
ID: 2, B4
ID: 3, B4
@ REZ% 9|

e

x|
YR, TR EE

e OTy — _

0F OoH 0F oF

i
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tu
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ID: 1, £A%: olA, TR E,

ID:2, FME: M F, T=NET:

ID: 4, A H: NULL, ZENE
ID: 7, 2A{H: NULL, ZENE

@ 28 9| xol

ID: 1, R E: Q1AL Z2HETF:
ID:2, #ME: MF, Z2HETH:

ID:3, RME: EF, IZ2HEH:

ID: 4, A H: NULL, ZENE
ID: 7, 2A{H: NULL, ZENE

QA I2HEH:

(2 A

:NULL, ZENMEH: 2
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= 11. <H7]| 1>2| El|0| & A7|0t= XX}, M, x| Xt-H 24| YEE LIEHY D ©E & £42 7|27|olct. <27
2> SYUSHME STOE XM&tt R E XMALS2| 0|F 2 3 M2 book_idE &M =2i517| flct =e|Zo|Ct.
<H7| 2> Heo|Zo| Hiztof| S0{Z HS 7HE S B2 1%7 (Et, St Mol cist SSXxHS2 0|82

= Aof 2tA|glo] B HAa Z2ik|o{of 5t 1, 3¢l 0] & S F A&t M2 girt.)

—<E27] 1>

Holg 27]9} A4
author(author_id INT, name VARCHAR(10))| A&} AR g]o]&
.bOOk(M INT, title VARCHAR(50)) A AE go)E

autn A 7k
writes(author_id INT, book_id INT) ;11 T};}Hﬂ aTLE» IQL—

—<X.7] 2>
SELECT al.name, a2name, wl.book id

FROM  writes wl, writes w2, author al, author a2
WHERE wlbook id D and wlauthor id (B

and wl.author_id = al.author id and &)  a2author id;

@ (7hH: !=w2.book_id, (Lt): > w2.author_id, (Ct): w2.author_id =

@ (7h): =w2.book_id, (Lt): !=w2.author_id, (CH: w2.author_id =

@ (7}): =w2.book_id, (L}): !=w2.author_id, (C}H: al.author_id =

@ (7h): =w2.book_id, (Lt): <w2.author_id, (CH): w2.author_id =

ot 4w

=H| ZOIE

O| 2X= writes H|O| 2| Xt7| =102 ZH2 Mo| ZFSKXHE ot HUt EHSIEE £l 7S 14

=X|E E=LC}.

E2 writesE AH7| ZQI510 Z2 book_idE 71Tl & HE WA= WA0|C},
T MXE thed| CHECtn e &= 210] OtL|2t author_idofl ekS F:0{ S RE 7| = YA0|CE

MAH 32 wl alzl, w2 a2t 22t author_id2 HZSHOf SHCt,
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MX|E sl
18#: X. wl.book_id !=w2.book_id O|H Z2 Mo ZZX{Xt7} OtL|2t M2 CHE Mo MXHYS FA| EICt
SE HH2 '=w2.book_id'0|Ct. SHIEA|= '= w2.book_id'0|Ct.

2H: X. wl.book_id =w2.book_id 2t w2.author_id = a2.author_id = %X|2t wl.author_id !=
w2.author_id = €2 XXAHEZ (A,B)2t (B,A) 2 =2H 0|E0| 55 =HEICL %E._l B2 =
w2.author_id'0|Ct. 2HIZ2A|= '< w2.author_id' EE= "> w2.author_id' M3 ot W&k H| W E L},

3H: X. wl.book_id =w2.book_id 2t XX} 712 = XM= 7HsSHX| T al.author_id = a2.author_id =
£ author EA7|2|2t Hl e # w2 E a20f HASHK| ZotCt 21 B2 'al.author_id ='0[C}. SHIEH|=
'w2.author_id = a2.author_id'0|LCt,

4t1: 0. wl.book_id =w2.book_id E Z2ME &£ F WS |1, wl.author_id <w2.author_id = ot
gherot 2 3SX Xt O|ES ot A

a2.author_id 2 2} writes &S sllg X} HE et @iﬁl E.’é?_ Ct.

FE
M
i
rot
[
o
2=
=
|_|
Q)
C
~t
-
o
_‘
6_
Q)
|_|
m
C
—
>0
o
_‘
6_
_hQ
=
l\.)
Q)
[
~+
>0
o
_1
6.
I

QEHZOIE

SSMAE 72 O M2 CHE MAY U2 dOoH SEotCtn Y24st| it J2LE 0] 22 (A,B)2t (B,A) 7}
L5 XTI EL) O] 2o §F2 'TI2Chet 'S Tt LE2LHE 22 SO 285 U= EI AL

CHAl Lt of 7| THE

A7) =0l Z2X= B 22 oS F= SK 0| FARAX| 2felst, Lo 2 = MMt HRSIH < E=
> 2 Y Bl E FO, OIX|H22 2} HYO| ofH Y2 B|0|S YW AZ ==X efelstH ELt,

47| ZRIE

SSMA A7 Zl2 'Z2 M2 = St T EH2 <= > MAHY HA2 2} writes BHO| X47| author
2 AZ'= FalElrt
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0l

StLt.

—

=)

Fot217t o o242 B 7t B

3

~
7

HL} AaHstALE &
%2l (nested loop join) 2AIO 2 X2| 7}

Ol M, SSNO| 7|=2710]2 T 7|27|0f| 7|2 QAU AT} MH=|0] AUCHH O

=
=

'1234' ¢
(Binary Search)

3 where o

@ FI|AZ KL 2 HI0|E{0] CH3H order by 22 2%

@ where SSN

EFAH
=

&l

ol
%0

ol

I

=d

HEAI
o Ty

X~
Hi—

Ab

M SQL 2| 2[Xatol|l M HE, M= A

T}

ok

ZH|O|L}.

7

<0
i

C|A3 7[8F sort-merge=

HIO|EIE

=
—

22 FIAFEX[ofl ot S2[X| =5t

P

Q&
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= 13. <H7|>= 2AMet O 2 MolM =5t= =M E| Chst H0|E S X &Fst= HIo|S A7|0tct. of
A7|0t0llA (7t) st nxt ohi= LE2 (L) oIS E£=617] #let SQLES HX[2 A2 = 71 &Xl ¢42
227 (B, 2E T £40]| 7|27|H, S 2|o| CHE LHE2 S EIX| iofof Strt.)

<H7|>
EXM(ID, #A0|F, BM K|, SRILA, RMEF)

DZHE(D, T2MEY, SR MID, oA T2 HEEIQ T2 EA|EY)

@ (71 of|£t0] 10,000 O| &2l T2 M E Q| 0| Z 1} 0f| A =&

(L} SELECT Z2RIEH o At

FROM Z2XE

WHERE 0f| 4t >=10000;

@ (Fh EMEE 2 FQ RE AP TRHEQ| Wi ofAtS EA0|E1} &7 E&{st=, TRHET} gl
2= H <

(L) SELECT 2AM.2M0|Z, AVG(ZZH E 0f| ) AS avg_budget

FROM 2A{ JOIN Z2ME ON £A.ID= Z2H E EetEAMID

GROUP BY 2.2 A0|E;

® (7h) RE BAMo| o|Z2at siTt H MO M 48 Ol T2 HEQ| 42 FE2{o}e| IZHEI Q= BT X
(LF) SELECT 2 A2 A{0| 2, COUNT(ZZHE

FROM £ A

LEFT JOIN Z2HE ON EA.ID=ZZHME HEEA|D

GROUP BY £AM.2 0|2

@ (7h) EF BM(ID=2)0lM 3 ZI I2HE = of|M0| 7HE 2 T2HEQ| 0|22 £

(L} SELECT Z2HEH

FROM Z2HE

WHERE 6i| A = (SELECT MAX(0i|+t) FROM Z2H E WHERE

EHEEAMID =2);

Il

.ID) AS project_count

Of M= = M, =l 4], TA g, MEZ2|2 HE Yo7t 22 SHe Hatd| EX[ot=X|E ==L
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SHAl 7L

INNER JOIN2 D& == Aot HV|E 2 2H T2METL Q= BME NS E M E L

LEFT JOINS IZ E|o|£9| ZE HES 7|, COUNT(Z2H E |D)AZ NULLO| OFLl Ztat M| T2 R E 7}
Sl BEME 0712 EHEICE

MER 2|2 2SS 7 m= 0 242 H| ok 28 Holof| = 22 i ZZ40] QL0{of §sH= TE tof| A2

X|cHgk 2k HhetEIC

—_

Mx[E s 4

AVG(EE"—*!E.@IH)E SEME YA NI&% TSt 2A0| St e £HSIEE @72 SH=Ct.

3H 0: BE BEME ZEtsl{of S22 LEFT JOINO| 3CL COUNT(EZEE ID)=

NEZ Z2HETL Q= BAM= 022 FAELEL

AHX: ET 222 25 Holof| HHENMID=2 ZZ10| CH= HO|C} 24X SQL2 £ A 22| A|CH of| Atgtut 22
of&t2 71T CHE 2 T2 E T o) ghetet 4~ QIC} SHEEH|= SELECT ZENEH FROM Z2HE
WHERE B2E MID =2 AND 0| = (SELECT MAX(Cl4t) FROM EZH E WHERE EZH2 AID = 2); O|C}.

QI:I- IIo
4H2 MBI 2| ool HEREMID =27t ALEZ TH| 2otk XS 2 FM 22 FMieteltt 224517 ¢t
SHRIZE MER 2| = 2| of &gt 2h ALt 20| 0, AF| = O WS =HE K= 2F WHERE HO| =

Y
0
rot
n

CHA| LEH O] A| ThEt
SQL EXofM= BN =3 tiy Zeho| RAUK]|
S B ME|St=X], MERHE|S] Z=A0]

7

MEZE|= o F 2o|o|= S e ZAH0| A=XIE

A7 ZQIE

INNER JOINZ Sl= &S 10, LEFT JOIN + COUNT(ZH)2 gl= &
Q| Zolo| T4t U2 MZ EIHO|LY.

mjo

09 = EH7ICh MERE|e| Znt
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14, EziXMo| S A H|0{(concurrency control)

2 E gl 2Z(locking)of| et dHO = 71& ZX|
ok2 7127 (¢t lock2 HHE}Z2 30| 1 shared-lock2 38 230]

Ct.)

EUMME T CHE EATMO| o[ 0]0] locko| 22 QU= H|OIE] OtO[ = xofl tHH CHA lock(x)E
HHAF|X] ZRILE
@ EMMM T7} O|O|E OFO|E xOff ol At lock(x)0ll THll M= T7F 2= 2 S SE817| T BHEA]

unlock(x)E A&lisljo} gt
(3 E2H™ M T2} H|0|E{ OFO| &l xOf| CHSH read (x)Lt write(x)S ot BF=A| HA lock(x)

4
@ E™M T71 o|0|E{ OtO| &l x0f| i3l shared-lockE 211 Lt = T= x0f| CHal TH=1p 7|22 & 4= QUL

M Z2IE

0| 2X|= HEIZ 32t SRZA 9| F2 #ot X10]2t lock-unlocke| 7|2 #AlE2 EY = U=XIE E=CH

s 74

MX|E s

1t O: CHE Ezi™ 0] o|0] Ci|0|E{ Oto|&l x0f| 23 E &
HHEFZ 3 lock(x)E CHA| &S5 =~ QICH HHEE3 =T
2H O: ESHM Tt x0f| CHol &S 23 = 7£.?:10| 2t
SHMISHR| k™ CHE EHMMO| s |0

3t O: Cl|0|E{ Oto|&llo]| H25t7| Moil= HA 5{OF BtCH= locking®| 7|2 HAHE Mt MX|O|Ct.
write(x)0ll= BHEFZ2 37} HRSt1, read(x) = &3 10| HIE 35X ob=Lt.

4t X: shared-lock@ 3R 230|222 Zt=0t

gt 2~ QICH"O|Ct, SHIEA|= "shared-lockE 21 tH =0
lock(x)E Z0{0F BtC"O|C,

MO
i

QEXOIE
SHREIL HFZO0|22 MI|7HX| 7hS0IC 410] 2| LM 40| Z2ICE O] 22 SH2 SR=3QHE
HIE 7| HELZE FMetelCt= HE X[A| T== | AL
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CHA| LI O] | Tt

HX|0fl lockt shared-lockO| &7H L™ HA| BiEFZ 3 IX| SRZIAQUKX| 28 7, $47|2 7hS K| 87|12t
MI|7t B 7hS RIS Tl EHEhelC,

I_

(=]
SHEI= 7| G, HEIZ 3= §l7[e #7| 7hs0[2ts 7|22 2 Fe|ElLt
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2 15. Cist Qo2 J1E K| 942 2 2?

@ 7|5 H|(write phase) - Tt= tH7|(read phase) - 2t¢1 7| (validation phase)E HA A2| L},
@ EHIHMES Mlist= S0t IE HAIS EMME QI8 K| == &) 1 O| K| AF20f| 2t HHH EIC}
@ K| A0 HHFE EHTHMAO| Ao AuS H|O|E{H|0| A0 OCHZ BrFe mf 21EH JHsd It R E
giolsiL},

@ O} HALS AIRSHR o1 EATM AWS A|Fote 2o EH

i 7kX| C|O|E{H{| O] AOf| XI X HIH E| K| QF=C}.

M ZoIE
O ZMl= AT 7[8t H& Nofof A =A<t Al &t

OR
i
[IJIO
Mo
rr
0

E
°=*
>
2
rr
n
05% o
i=]
u
=l
Pal
52
=
i
o
k]
ra=
2

7t AME E 7 MB ItsdE M TS
|

7 1 E =
s 1|0|E1|=H|0|*01| ot PE =2 tc”,%'i Mo 7|'¢olct. tHA| &= M= = tHA|(read phase) - 22!
E.

18 X: E21 BE2 "7| = ttA|(write phase) - TS EHA|(read phase) - 20l Bt (validation phase)"2t=
A H ool AN &M= Th= THA0AM X[ AFRE AL HASH, =l THA[of| M ==
7tedE AAfet |, X240 7| = THA|O[A] C| O E{H| O] A0f| BtEStH= 7*0|Ef

2H O: A3 7|8t HH Mofol M s EHMM 8 Z A4 LHES Cl|O|E{H[O| A0 HEE MX| Qb1 &H] 119
X Ab2ol 2t SXIBICE J2iM S5 A= OHX[2 23 AI- 7| 0|2 ZICE

3 O: X| At e AutE AA| Cl|O|E{H[O| A0 #FFSLY| Fof| CHE EHA M0 ShH| EUS mff =& 7Hs40|
TR =X|E etelstet, 0] HALZ} validation phase®| 3 Al0|C},

4H 0: 0] 7|'HES A Z A| 22 22 M3 HALE StX| obote, Al ZotE FA| Cf|O|E{H| 0] A0 B#HHBIX| =
=L E-MT MOl o] 7|of AAto] ZLtX ASTIX| S+t F|oi[2H write phaseOl|A| A | H|O|E{H| 0] A0
7|ZElCt,

QEITOIE

e

> N
M
=2
>
mo

Hel H|0f= 0|5 =0 write phaseZt HA L2t 224517 £Ch 22{Lt O] 7| o HM2 HK
7|2t ALl S sk, DFX|2fof| 2H &K G| O|E{Hf| O] A0ff A= FO|LC},

— L Od

oY
12 oy mnR

A
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CHA| LI O] | Tt

MX|0f| hatx s

b 3 X|0{Lt validation phaseZt 20|™H HX X[ AR AL 082
=X 7} read-validation-write@! X[, 2| H|O|E{H{|0| A HtHO| OpX[2}QIX| Xf2f| =2

1)
N

x

F2

o
0l
N
FE
ogé
=
<
rir
2
Rl
o
kl
N

A&t 7| OFx|afof 2Lt

b= s
E 3o

efolst, Lo =2 T
THEFSICY.

—_
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6. <EJ|>= EXMM X2| 2FFo|A B2 23 7|=0|0, OiX|2} ENkX| 235 7| E8 T A2 FoH7t
SIRUCH <E7|>2| 21 J|ES AIE2510] E4(recovery) 282 HEl £9| A, B, C, D 242 S| ®X|2

<T1, start>
<T2, start>
<T1,B,6, 12>
<T3, start>
<T1, commit>
<T3,C,21,8>
<checkpoint, active (T2, T3)>
<T4, start>
<T3, commit>
<T4,B, 12,17~
<T5, start>
<T2, A, 45, 16>
<T4, abort>
<T5,D, 16, 21>

<T5, commit>
- A A EOf 24 -

MA:16,B:12,C:8,D: 21
@A: 16, B: 12, C: 21, D: 21
3 A:45,B:12,C:8,D: 21
@ A:45,B:12,C:21,D: 21

M ZoIE
O] ZHl= HRAEJAET} U= FA| A4 2701 M redo CHA It undo CHAS 26 5 £ A,B,C, DS
LESH= 2X|0[C.
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2 <E#MM Ho|H, 0| Mg, O|=af> HAI0|H, ZA| AL0|M undo= O| ™2 (before-image, Al
W)O 2 | =8| redoe O|F 2k (after-image, & HM)S CHA| BHHSICE,

1. HI3ZEQIEQ| active 22921 T2, T3E £ crash AI™IX|Q| 0|tz SHE =Lt
2. |2 ZQIE 0| commitE! T32t T5= redo CHAIQ 2 2L, T39| <T3, C, 21, 8>2 0|23t 82, T52| <T5,
D, 16,21>2 0|3} 212 MEtHSI0] C=8, D=210| EIC}.
3. crash Al commitE|X| 242 T2= undo CHAO|CE, <T2, A, 45, 16>2 O| M E E|=2{ A=160]| OfL|2}
A=457} EIC},
4. T4= abort 7|E0| QOB 2 <T4, B, 12, 17>0| undok|0f O| M7} 122 E[ZOZtCH T47F ZHASHCHA!
OfL|2t BO|2 2 Alll= &S FX| =Lt

T12 {3 EQIE 0|F0]| <T1, B, 6, 12>2 B=122 A 11 commitstF B £ 0|0| etH =l AEH0| 0, 0| % T49)
B Z4410| abort undoZ #| 2|0 2[& B=127} ECt.

At

ro

M| off

@ X: A7F ERICE T29] <T2, A, 45, 16>2 commitE| X| &AS B 2 recoveryf| A undok| 0, 0|2} 160]
OtL|2} 0| MZ} (before-image)Ql 452 = SOIZtC}, kAl A= 160] OFL|2}F 450|Ct, SHIE A= A=45, B=12,
C=8, D=210|C},

@ X: A2t CIt ERILE A= T2 undoZ 457} =|0{0F 8t11, C= T39| <T3, C, 21, 8>0| commitE! redo
CHAtO|2 = 210| ofL|2t 80| EICE SHIEA|= A=45, B=12, C=8, D=210|LC}.

3 0: T2= undo&|0 A=457} £| 11, T19| Bt Zk 1t T4 abort 212 B=127 RX|E|H, T3 redoZ C=8, T5
redoZ D=210| EIC},

@ X: C7t XLt C= T3 commit O|= redok|0f 210| otL|2} 80| EIC}, SHIEH|= A=45, B=12, C=8,
D=210|C}.

QE HQIE

HIZOIETL QJACT sHA active S22 T2E 2 HHA FECHD Qefst7LE, abortEl T42| B=172

| EZfO = x24517| £l H3EQIE 0|F commitEl EMMME redodtd, crash Al commitz| X| g2
EMMME undodiCt= FE0| HAo|Ct,

CHA| LIQH O] Z | Tt

HQIEQ| active EMHME 7|Z O 2 A|Z}SH0] commit 2= EME redo,

2127 2Hs XL K3
=M undo, abort 22 ESHTME 0|0] YA TE 24O TSI EICt

crash A| D|2tE E&

a
2= 22 redo, 0|2t& undo, abort= { A2 10|C}
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2 17. <H7|>= SQLOj| el E IE T (Isolation Level)ol 2} 'Ll 7ts$t 2ldt RS LIERL D QUCE.
(ZH~(EhHoll EZ AS SA BX|2 A2? (T, Yes= ¢IHt0] 7H5EHS LIEHLH 1, No= £I8H0] 7HS5HA]
P43 S LIEHHCL.)

~<HB 7>
9% AN 73
Isolation| 9 & 917 |mug & = ¢7| g
Level) | (Dirty Read) (Nonrepeatable Read) | (Phantom)
@h B Yes Yes Yes 1
| b ‘ No Yes Yes
& | No No Yes
‘ @b f No No No
|

@ (7}) READ UNCOMMITTED (Lt) READ COMMITTED
(C}) REPEATABLE READ (2}) SERIALIZABLE

@ (7}) READ UNCOMMITTED (L}) NO DIRTY READ
(E}) REPEATABLE READ (2}) SERIALIZABLE

(
)
(
)
® (7}) READ UNCOMMITTED (L}) NO DIRTY READ
(CH REPEATABLE READ (2}) NO PHANTOM READ

(

)

R
@) (7}) DIRTY READ (L}) NO DIRTY READ
(C}) REPEATABLE READ (2t) NO PHANTOM READ

=
M ZE
O] 2Xl= SQL EZ2| NEEEZ 5|8E|= 0| eidel 22 &7, =g o §l= 817|, HE S 9|

CHEAIZIEXIE 2L
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1

& 14

READ UNCOMMITTED= 748! ™ [O[E{7HX| 12 &= U= 2| X DEEO0|EE @24 97| H=g = gl= S|
HHEIO| 25 JHSSICt.

READ COMMITTED= Sl E CIO[E{TE {oB 2 @& g|7|= 9X| ot gts
REPEATABLE READ= Z#2 #S CHA| 12 m 20| EEtX|= dtee =+~ o
o[ LIEHL}= HE2 J7HS3IC

SERIALIZABLE2 A 22 +FO0|EE M| 7HX| 0|4 ¢i4tS B 5 ah=Lt.

—_
.

[
{ O
:7
=
HE

MX|E s

1t: 0. (7}) READ UNCOMMITTED, (L}) READ COMMITTED, (Ct) REPEATABLE READ, (2}

SERIALIZABLES| CHE0| E9| Yes/No INE 1} M| x| S},

2H: X, S8 E32 (L) NO DIRTY READ'O|Ct, HO| (LH)= @& 21717} 27Hsst LHHX| & AR 7t
NE 0|22 SHIE A= READ COMMITTEDO|LCE,

3HH: X, E2l F$2 '(LH) NO DIRTY READ'@}'(2t) NO PHANTOM READ'O|C}, (Lt)= $1Ak o[ ofL|2t

1E T 0|52/ READ COMMITTEDZ} £0{7t0fF 8111, ()= M| 2140| 2% E7ts%t SERIALIZABLEO|

SO0{7t0F Bt}

4H: X, E21 E3H2 '(71) DIRTY READ', '(L}) NO DIRTY READ', '(2F) NO PHANTOM READ'O|C}, T &=

7holl= QEh siAtHO| ofL|at BT 0| 20| ot 52 2 242 READ UNCOMMITTED, READ COMMITTED,

SERIALIZABLEZ 11 X{OF $tC}. (CH) REPEATABLE READSH GhCt,

-
ot

or

0

to

0
rnrrp oo
EQ

A
[
_l>+\|

K
re
Im

_'_

S o2t D8Ik 0|F2 M0 52 Mo 252(7] &Lt 35| REPEATABLE READZ} HE 7|
Zt5t7{LE, READ COMMITTEDE 'NO DIRTY READ' 22 2i4t 28 B Q= HHH SEICt,

2

CHA| LEH O] A| ThEt

BIx 2t 0| TR O SQIX| 344} 0| SQIX| SE| L §, READ UNCOMMITTEDE A| 74X 25 318,
READ COMMITTED= 22 17|2t X&) REPEATABLE READ= HE 2 S, SERIALIZABLE2 25 K}Che
& M2 cheistel Eict,

| ZoIE
RUE Ct 5|8, RCE= Dirty3t At RR2 PhantomBt &1, Serializable2 M & x}jcho|Ct,
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ol

KO

= 18. 2 I0|E{H|o] 22| £

10| CF.

| Cp=~9| C| O] E{#[0] 29|
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ez
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=
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o
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et

oy
o
—

A7 =

=o|Ct.
(3 of2] ALO| E0f| Cf|ofE{7t 2t 5| S=F &4t HIO|E{H|O]

@ 24HHO|EH|O|A = HEEH HIEY
@2CHA 2t TEEZ(2PC)2 24

EY

ul
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=
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g
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—

O] Xl 24t Clo[E{H|o]A9] 7]= JHE
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el Z2EZ

Q|
—

PC=0IE
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golof
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MxE sl d
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Loy
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o
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X
=

of 7

=HR2E
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—

19| Xe|ofls falg = AL HM 23 Ko

12 2= SH| 20 2toliof 5t2 2 23(2 H]
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CHAl LIH o= A Tt
ZLHHO[E{H|O|A ZXOM= B JHE S "2 F26td, A0S 47| dst AL H| 20| M=z o EH|
C C |

)
X=X 2QIStH HEE 715 & AT =M A0 LIH Z3| o|Fat 44

0
I

4
o
mjo
IS
o
o
>
=]
r
Of
n

(=]
=4 HHel=d 2, 2H 52 23| /el - YA 22, 2PC= S 7Hs40] /ULt
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= 19. 24 HI0|E{H| o] A0 M <& 7] 1>2] El|0] & A7|0f0] CH3H <= 7| 2>2] &S 2|t
ZIHRESULT)E AMO|E(site) 32= H&stnxt otct. CIOJE HM&2S E017] flol MiDj=elS 0| 835}0q
=4t Eo| x2S fAsictn g o, ool et BES 2 JHY FX| 842 H2?

<H7] 1>- -
Ho| & A7)5} Ay

+Z9 AH EHOEZ Alo]E 19
SAE

A9 1,000%, IDS}+ Dno &4 9]

A7) Z 4ule]E, Ename $439)

A71E 1080l EY

X4 BE E[EE Ale]E 29|

Z=AF

* MgrID= EMP Elo)g9) s
&A¢ IDE #FZ3= 9=

DEPT A4 #EAe IDE YelY, 3

(Dno, Dname, MgrD) | -8 gtolut NULL g 7H3 &
ErE-

* 541 1070, Dno%} MgrID £43¢]
A71E 7} 48} E, Dname &A1¢]
371 1080 EYY

EMP
(ID, Ename, Dno)

<H7| 2>
RESULT « nMngD, Ename,Dname(EM P ID= MngDDEPT)

(D ALO|E 10f| M AHO|E 22 Mpno(EMP)S T &35HOF
@ ALO|E 20{| A AtO|E 12 Mmgrin(DEPT)E M &sHof StCt.
(3) AIO|E 20{|M ALO|E 322 240HI0|EE M &3H{0

@ AIO|E 10{| M AtO|E 22 140HI0|EE &8O} BC,

s

Ct.

FotC.

[

He 1
EH ZOIE
0| A= MID|XQICR HE §2 42 U 1 0= 442 0] WEOR HUYo} SH=X|9} 2t o] HETS

A&st= EH|OILt.

=2 3e|

EMP= ALO|E 104 111 1000FE0|Ct. EMPO|A ID= 4HIO|E, Ename 10HIO|EO|Ct, DEPT= ALO|E 20|
A1 10FE0|Ct DEPTO|A MgriD= EMP.IDE HZESHH 52 NULLO| gi2E2 = MgrID 242 107H0|C}.
£|E Bih= £ MOCE2H2[XH 1A 0 & |0 10FZ0IC.
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>
ol
PA o mot
ORI
1z

NID| QI BIX| B2 Zo| Zol AXBHHLY ATH AJO|E0|H BR SE0 22| 7, H2{X £Bo| W3
£4BFCHA| HILHS SA0ICE HEY2 BB 4 X M& 44 37|2 A|MtCt, o] 20| 4= DEPT
105 Z4£0|2 2 AO|E 20| AO|E 12 Mugnp(DEPT)E B EMPE 1089] 2[Rt S5 Z0| = %l0|
b meHolct

b ol g B

1. AFO|E 20{| A AIO|E 12 Mugnp(DEPT)E EHCH 37|= 10 x 4 = 40H}O|EO|C},

2. AlO|E 10{ X EMPE M[D|Z=QI5HH 2t2| Xt 108 2| FEC =Lt

3. AFO|E 10f| A AFO|E 22 M|O|Z=QI 2| Mip, Ename S EXHCE. 3 7]|= 10 % (4 + 10) = 140H}[O|EO|C},
4. MFO|E 20{| A DEPTR} =918t & RESULTS| &AM MgrID, Ename, Dnamet L7|H st EZ 57| =
4+ 10 + 10 = 24H[O|E0|LC},

5. %|Z RESULT= 105Z0|2 2 AO|E 20{|AM AIO|E 392 HLij= 37|= 10 x 24 = 240HI0|EO|L}.

MX| et

14 X HRE B2 "AO|E 10| M AIO|E 22 mp(EMP)E ©&"0|2h= f&20|Ct. mp(EMP)= 100074
IDO|E2 1000 x 4 = 4000H}0|ET} &[0 M&ET HZ 2 a7t XL SHIEA = AIO|E 20 AIO|E 12
Mmgrip(DEPT) 40HIO|EE MX HLH1, 1 5 Ze{ Xl 22| Xt 100l CHEt Mip, Ename 140HI0|EE AIO|E 22
HLHC},

2H: 0. DEPTS| MgrID= 107H0|H S50| G2 =E ALO|E 20| A| AFO|E 12 Mygnp(DEPT)E ELHE= 20|
Mio|=Qlef & ChA| 7} EICt M&Z2 40H0| E0|Ct,

3tH: 0. %/ RESULTE= 2 A 10740l ta MgriD, Ename, Dhame®Rt JtX| 22 st EZ2 24H}0|E0| 1
HH|= 240H0| EO|CE, [}2FA] AFO|E 20{|A ALO|E 322 24(0H}O|EE & 3LLCY
4t: 0. M|O|Z=QICE EMPO||AM 22X} 10T =71 F| B9t £42 ID2F Enamef#O|Ct. [}2EA] ALO|E 10| A
AMOIE 22 HUf&= H[0]E{= 10 x (4 + 10) = 140HI0| EO|LC},

QE EQE

EMPZt 10007 E0[2t= A2 E D mp(EMP)E BN EL= A= AZ517| glth. MD[=Q12 FH| =2l
£4E ELll= A0 ofL[2t H Z2 |

S0t 27| &

MO MET ZHl= A o= 2AZH 22X, 2o £4 FFS =YL Z 2UHE Mol 2AIE 37
2 + A=SK|RH 20 I OZ 22T {FE +of 2Rt 54 37|2 CHA| Al LSt ELf,
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C} H|X| =

2 [t OIL|E &= Ato[o] SA|FO] 2HAIE
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