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5. HIO|= T1(A, B, C)oll CHSI0] At2XIS2| H2 AehE A sl <E7|>2t Z2 SQL BHES
I

=
-’.‘-3“&?1% o, Ale = A= SQLES? (T A, B, CE OIEf )

|'— CR.7])-
Allen: GRANT SELECT, INSERT ON T1
TO Brown, Clark WITH GRANT OPTION:
Brown: GRANT SELECT, INSERT ON T1 TO Davis:
Allen: GRANT DELETE ON T1 TO Clark:
Allen: REVOKE INSERT ON T1 FROM Brown
CASCADE:
Allen: REVOKE GRANT OPTION FOR SELECT
ON T1 FROM Clark:

@ Clark: GRANT DELETE ON T1 TO Brown;

@ Brown: INSERT INTO T1 VALUES (10, 20, 30);
@ Davis: INSERT INTO T1 VALUES (10, 20, 30);
@ Clark: SELECT * FROM T1 WHERE C < 10;

ZH ZoIE
WITH GRANT OPTION, REVOKE ... CASCADE, REVOKE GRANT OPTION FOR ...o| 21E F£610{ $4x|
ZF AFEXIE A HIZ Aaliet 4 Q= HBHE TEtsh= 2H|O|Ct,

At "2

Allen2 Brownzt ClarkOf|A| SELECT, INSERTE WITH GRANT OPTIONS 2 2 0{5tiLCt,
Brown2 1 #gtoz DaV|501|71| SELECT, INSERTE 203}

Allen2 ClarkOf|A| DELETES S04t x| gt DELETE01| CHEH GRANT OPTIONS FX| 4Lt

0|= Brown2| INSERT:= CASCADEZ 3|4-E|4 1, Clarke| SELECT= &% XHA| 7} OFL|2t GRANT
OPTIONE 2| $=E[ AL}
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WITH GRANT OPTION2 Xt410| 2h2 HMSHS CHE AFZX}Of|A| CHA| B2 4= UA| SH= #HBHo|LCt,
REVOKE ... CASCADEE= 3|-El Hot2 HIEIO Z A4l HO{El S Aot | 2| 4-SICt,

REVOKE GRANT OPTION FOR SELECT= SELECT A%t XIS glolf= 20| OfL|2t SELECTE CHA| Bofst
4 9li= stot ololiC),

= - - HA

Mg 7|E

2t A2 XH0]| el H ek Xt GRANT OPTIONS £2|8H A 2L}, EE$H REVOKEZ #$t XHA| E QI =X,
HEof Hetat lof=X|, CASCADER 62| 207X B=X|E &ML Z &elslof $iCt,

MX|E s

@ X. Clark2 DELETE #38t2 X2t DELETEO] CHt GRANT OPTIONS 2t2 M| giC}. ti2tA| DELETES
BrownOl|A| CtA| E0JE 4= QICH E21 H$I2 'GRANT DELETE ON T1 TO Brown'0| 11, €H}Z2A|= 'Clark2
DELETE= e 4= JUX|2F BrownOl|H| DELETE #ot2 S o{e o~= QICHO|Ct.

@ X. Brown2| INSERT #$t2 'REVOKE INSERT ON T1 FROM Brown CASCADE'Z S| 4=E|QIC}. 2t
Brown2 INSERTE2S Mlast 4 ¢ict, E21 812 'Brown: INSERT INTO T1 VALUES (10, 20, 30);'0| 2
SHI24|= 'Brown2 [ 0|4 INSERTE £=3g 4= QiCHO|LCt,

(3 X. Davis2| INSERT #2t2 BrownO| 2043t 20|22 Brown2| INSERTZt CASCADEZ 2|4~ ff 3|
At2tEIC kA Davisk INSERTES AMae 4~ QICt S2I E32 'Davis: INSERT INTO T1 VALUES (10,
20, 30);'0| 1, 2HI2A|= 'Davis= INSERTE &gt 4= @iCtolCt,

@ 0. AllenO| Clarkol|AI A 2|4t Zd2 'GRANT OPTION FOR SELECT'#0|2 2 Clarke| SELECT #Hst
Xt = ot QICH, w2k 'SELECT * FROM T1 WHERE C < 10;'2 Alsist 4 QIC},

[l 3

=

@E E2|= Z22="GRANT OPTION 2|4'Z 'SELECT M3t 3|22} Z *8% 2 Qolist ATt BCH Ok
5=3l7| 4|20, DELETE #et2 7H%l 41 DELETEES HOl|A| CHA| & £ Q= A2 M| L2

CiAl Lt H o] A Tt
#et 2H= AF8AHE 2 SELECT, INSERT, DELETE® Zf GRANT OPTION?| 28 O{f £ 2 H0{ 2L,

JCH2 REVOKEZL LEREH ot XiA| 2|=QIX|, GRANT OPTIONEH 2|=QIX|, CASCADE = 5t2| # et X|
X AHCH2 HrESHAE FC

27| ZRIE

GRANT OPTIONL Hof|A| CtA| & 4= Q= H$H0| 11, CASCADE REVOKEE 1 HetO = B2 59| HSHIHX|
SHH| 3| ~$tCt,
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n

=7.<87]> E 2 HIo[E E =25 f" D= ARES Ho{F 1 QUL <2 7|>2f Zo| ol HIO|E S
2

XNEsot= WAlQZ IOl H0|H S &8st= Z2IMS ZHde Z0l tist 882 = 71 X o2 A2?

- B )———
typedef struct {

intid: // 274 Y%

char name[20]: // 17 o]&

char phone[15]: // 17 FE W3

int point: // 170] {3k ¥RIE
} Client: // 227 HolEl= datatxtel]l AZ=Ho UL

int main() { |
Client client[100]:
FILE =*fp:
// 37 ol sYS ET dlolE ¢lo] E9]7)
fp = fopen(“data.txt”, “rw"):

——

ik}
L
Y
rE

EM Z2IE

opd M| Aol ohA[et DBMSS| 2 1 F-Lf| 0|8 F&ld XH0|E F1238th= EH|0|Ct.

o A2 A2 2 SEZ=O0| XL0| MEF HIO|E =5 AY It the| 2 2E[oHs &4[0|Ct. DBMS
HO|E A7|0fe} H|OIE AFHO| S 22|50 SEZ 2 PH|0|E1E—E— |5t= gAo[ct 28
| 2| X

23 20| F=X[, DBMS7t SEX Q2 2t2|5H=X|0|C}.

rulru
|H
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Re?

29.<87|>9| E-RClo|o| 2ol et MHOZ J1E &

ro

B7])—

dept id dept_name univ_id )( name ) (address,

------------

N / N\ : :
Department < belongs_to_> University

@ 2tA| belongs_to0l| A StLES| Department ZHAl (entity)= 042 7H2| University 7HA|0f| CHSSELE.
@ Department= SEHOZ EXHY 4 U= JHHS2| EFRI0|CY.

3 belongs_to= Al'H 2t7[(identifying relationship)O|C}.

@ Department?| 7| 27| (primary-key)= {dept_id}O|LCt.

He 3w
&8 ZolE
Okt I, AltE BHA|, 25 7], 1:N FC|'22|E|S E-R CHO|0{ 12 T 7|0l M R kS| Hof L= 2R|o|Ch,

MX|E o &

@ X: Department 0| NO| 11 University Z0| 10|22 0{2{ Department?} tLt2| Universityol| £3tCt,
StLtS| DepartmentZt 2] UniversityOll CHS¢tCt= AHO| EXACE S8l 12 'StLtS| Department

K= 2] 7H2| University ZHAl|0f| CHSSHEHO| 12, SHIEA| 0 X[H '0{2{ Department 7HX| 7t LS|

University ZHA[of] CHS St 7t EICt.

@ X: Department= 0|F At WO = HA|El 2ot K022 SEXHO= EMY

OfL|Ct SZI B2 'SEHANMOE EXfe = Y= JHM S| Ef'0|1, SHIEH| 1 X[H 'Universitydl EME

O|EsH= ket JHH| EFR'of EILC

(® 0: belongs_to= 0|F OS2 E HA| 0] A/'H A 0|C}, Department= University2| 7|2t XHAle] H &
7|1E e At AlE |22 belongs_toe Al 2HA| 7+ St

@ X: dept_id= Department?| 22 7| & th= 7| 27| 7} OtL|C} £ EH2 'Department?| 7|27|=

{dept_id}'0| 11, 2H}IEA| D X|™H 'Department?| 7|27 |= {univ_id, dept_id}Oo|C}' 7t =IC,

A= Lot A EFO]
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= 10. 3¢HA| QIO|E{H|o] A =0l Lot BEO 2 JHY 82 A2?

@ OHE 7H'E S 830 2t thA|2] A7|0f Zto| LS 2HA|IE Holg 4 ALY
@ H[O|E{H|0] 29| 2t ThA|OHTt JH'E THA| 27|0HS XM BTt

G 2|7 Q] AFEXtOtC 2Rt C|O|E{ 7t CHE 4~ AKX| 2 5Lt A7|OF2E Z X SHLt,
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LS £7|0F Ato|of ZA|E tHE 2= FO[SIEZ FLF,

2 X, ST EH2 "2 TAOICE i A 27|0HS M E Lt olCh 3EA| 201 = o & AF(0h i A7|0f,
L& A7[0b7F 242f ZX5HH 0'E A7|0h= T | C|O| B | O] A 0f| TH3H SELIZH ZXHetCt.

38: X. ST A2 "otLte| A7|0H2E EXBICEO|CE 2§ EHAlE ArEAtOtet 2R o B|0|E 7 THE
AL 2 I AT|0H7 042 7H ZEXHE == UL,
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£ 11. B-E2|= M 452 =017| flsl 2 Q4| £0IE |XIst= 2 E2|(balanced tree)2| 2ZF0|L}.
<H7|>e} Zo| LIFE &=ME 7|7t &eiE|0] B-E2|7} A MEIUS ulf, FE L E0f| EXljst= 7| 2422 (H, 0]
E2|9| x}~&= 30ILC})
<H7|>
7] Al2M: 7,19, 14, 15, 3, 5, 10, 20, 6
@7
@10
®14
@15
He 3w
£ ZIE
O] Xl At~ 321 B-E2|0f[M 7| E e} L= 20| o &= M2 ojLtD X[F FEJH 20| H=XIE
= TH[O|LC}.
SHIE &M
1.7,198 4QH FE= [7, 19]7t €Lt
2. 145 9QH [7, 14,1917t &|0 B7t3f 147t 227t RE= [14]7} EICL
3.15,3,5,10S kg2 @O¥ 2EL [5,14], XAl [3], [7, 10], [15, 19]7t EICt.

2o 197t 22711, RE
[14]7t EIC}

5.0(X|2t o2 62 €O
off Of &=A{QI7t: K== 3

s AZE,

(5,14, 19] = CtA|

—

—
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2YE|HM F7H2F 147 M REJFEICEH O1X[2) 6 &) 0|20 = RE= 142 |X[EICE

@ X
155 QEX 2|Z0f| L= 2H0|H 28 A| $71Z40| ofL|2 2 REJt E|X| gf=Ct, E2I B2
Z40| SHEZICD &2 MO|CH SHIEA|= [15, 19, 2019 £7t2F 197 B2 2 QEME A= REE= 147} EIC}

| ZE 70|L} OpX|2tof| =0f| == 2 152 2 n27| £lCt J2{L} B-E2|= A2k XA 7t ofL| 2t 828t
to| Z7t4f0| SHEICH=E HE =X|H RE HatE & FX61A| EICt.
CIA| L™ O = A| mHCt

B-E2| &% EH|= O THAIOHC §xH 29| 7| 7H=
=Sct7h=X| 2 F=X5HH EILt, E9| RETHEA|

— T

efolst, 7|7t 3717t &l = =2t S2tghol ot =
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212. 27 Hiojg 2 Hekx=Zol st MHoZ J1E 22 AUL?
@ ot 2z2f|o| M(relation) LH2| £ (tuple) E2 X OE 0| E EEE 7t =M7t SRSHX| 4| T
Zt EE2 (<OHEZ| R E(attribute)>, <gf>)2| ¥E2| WO E M| 2 & MIt ZRSICE.
@ 22|0|M Re| OHEZ|RE S| 22T Aol CHoto] oixli Re| O 22|o| £ EEL ST 22 7HX[X]|
St=CHH o] et AS Eaio|d Re| = H7|2t: Bit.
@ CHetu ol ek 2zjjo| Mol et O ER|'FE Z10| 1~4 ALO|2Q] B4 ZHE JHMOF sttt =2 MO
H|2fZ=Z(transition constraint)0|2t11 5tH, E2|H(trigger) 2t =% (assertion)0|2t= 7|2 0| 83510
HES 0t
212|0|M R LH2| OHEZ| 1ok XQtY Zto| Bt TA|l= A3t (normalization) HEUA HEE £
ALE,
T 4
=N ZQIE
0| 2Xl= 2A HIolE ZRAAMO| =AM 20|, EHF|Q =, =H|Ql MFEZ, &4 &0 g2gs pHE
+ JE=XE 2L
Ao
delo|de RESQ Tgo|n, 2t FEX OHEZ|RE-ZF 4o FEo|E2 = Ct =Aof 20|17t @iCt.
SHI|E RE RES SUSH AHSIHM O 0|4 FY + 3= 2| & 17| 0|Ct,
THQI MAZTAR HER|FETL 7HE o U= 22l HRIE Mstst= Mefo| 1, gf S42 MAste| 7|F0|
EICH
M| off
OX: FE 2t &MIL ZRHX| 42 AN 75 LR HERRE =M ZQHX| QL E2l B2 "
EE2 ... &MN7t ZQSICH"O|CL SHIEA = "2 ESEL OHER|RE-Zf W Y OR MO =2 A7t
S 26tX| gLt o|Ct.
@ X: i 220 QUAEAO|A gho| RS AX|X| =Lt s{M LT |7t E|X| = =Lt ET EH2
"B RO O Qlofo| = EEX SUTH IS JHX|X| g=CHH ... 2E7|"0|CL SHIEH = "A7I ZE fES
Hajlo|d MEfoll M FES FUSH AlHHH £H7| 0| F X AME otES{oF = E7|"0|CE
@ X: &HH0| 1~42| H4=0f0F otCt= A2 3f2 518 %’—I% Hgtste ZHIQl Mek=Zo|Ct S2 EH 2 "HO|
XM= (transition constraint)"O|Ct. SHIE2A| = "=H|Ql H2FZ=71(domain constraint)"0|H, HO|
MR ME Mot D-of| CHot MI2FS SEBtCt
@ O: OHEZ|RE T Xt Y Ato|Q] Bt B42 20| MS Bol{st O] M2 F0|= B st abEe| S
J|ECE HEEICL

# NoteBase



71Z20XHEH - SFA/MESA/72 - HIO|E{HO]AE - 2022 - 108

of

=
o

SRotCta HHY

CHAl LI O = A| mhHEt

IX] =M ERAX|, HZ 22 7|7F

XISto
HH L

HX

1

A 22 ZH ol M

S
o

# NoteBase



71Z20XHEH - SFA/MESA/72 - HIO|E{HO]AE - 2022 - 108

= 13. C|O|E{H|O]| A AF[O}7} <EHI|>et ZS i, 2247t CHE Hel=?

<H7|>
Student(id, name, dept_id)
Dept(id, dept_name, building)

® (_name="Kim"(Student)) _student.dept\_id = dept.id (_building="F2"(Dept))
@ _building="F2"((_name="Kim"(Student)) _student.dept\_id = dept.id Dept)
® Student _student.dept\_id = dept.id (_name="Kim" building="F2"(Dept))

@ _name="Kim" building="F2"(Student _student.dept\_id = dept.id Dept)

EM ZoIE
O] 2X= ZtAICH =0l M 1= A o] ZEA|CHR2O| 7S e 2= 1t
TES=XE 2= =H[0|Ct

AN

MEH ZEACHR-2 Ot MEH Z710| BF 212{|0] M| £ Tt FZSHH Kol Tof 1 Haf|o| Mol HX ME3H
A7t ZCH= MEo|Ct.

£ XM E Hel= MEfA0| Al CHA Q= &= 20| Mol MH| EXHSH= SHTAEY 4= UCH= |ZI0|Ct.
0| 20| = "name="Kim"" 2 Student®| £40|11 "building="F2"" = Depte| £480|2 2, & TAHL
2t2E 17| 20| MO 2 L0 LR == U0 = = Ct Deptoil €71 LHE = SICH
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MX|E s &

@O0

“name="Kim"" 2 Student0l, ~building="F2"" = Dept0f| 22} 0|2| X%t F| Z=QIot HE{O|Ct. = =ZO|
ZEX} ot 20| M| £ 40t HASIDE X1 2 MA| Zutof| &£ R2AUS H= A0t Aupvt 2Lt

@0

HX Studentd[A “name="Kim"" 2l £E0t 7|1 Deptet ZQIst Ct3, =21 20| A

“building="F2"" & MEeHist HEHO|LCL. " building” =712 Dept £4Tt H=XSIOE =01 20| Zo{E O, @2

Z2 207t LE2L

2| HE2 *5_name="Kim" A building="F2"(Dept) " O|Ct. Dept2| M "id", " dept_name",
“building” #0|2 2 “name="Kim""~ ZZ2 Dept0l M2 4 QICt. SHIEA|= Deptdll=
*o_building="F2"(Dept) Bt ME3}1, "name="Kim" 2 " o_name="Kim"(Student)" £ Studento|

HESI7 Lt =l = A Zatoi| X Ealjof Strt.

@O0
Student®t DeptE ZQIst ZH0l|= “name” 2t "building” £40| 2% ZXHSIEE " 6_name="Kim" A
building="F2"" & Z=¢! F|0f &g 4= UCt. 0|z OMH =S 2 Hfo|M2 = ZHlidt E3 1t SX|O|C}.

QE FOIE

@®, @, D= ZUE M= AKX HEF Ho{ £ ®x H 7 Y| tf 2ol 22 21HE WLt 3o E2[=
XE2 @A "name="Kim" = &7 Dept ZCE | EH RES 2

OFF C|Lt 20f Ei= 20| ofL|2t 1 22j|0| M0 ZHXI &-dof CHEH A Tk Lo E S 4= UL

CHAl LI o= A mhHE

Z=Q1at EHO] Al A2 X 2t B 20| o= 22|0| M| £4 3 FZo=R| =0t o 20| of 22|0] Q]
L4 MH 1 22|0| M OFH 2 LI o~ A1, x| 220 H0] Gl= £40] ZZA0 SO JACH O A2 &R
LH24Zt Z40]Ck

> oo
moN
4H H
re
i

=
n
Ho
rlo

7tSOHX|ZH, =2 X17| £40] U= [0 MR 2 L= ZtCt.

)
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= 14. <EJ|>2| sQL E2|9| 9| = 7HE 2 A2? (B, /* */= FAO|C}L.)

CH7}D
SELECT Dnumber, COUNT(*)
FROM DEPARTMENT, EMPLOYEE
WHERE Dnumber = Dno AND Salary >= 40000 AND
Dno IN ( SELECT Dno
FROM EMPLOYEE
GROUP BY Dno
HAVING COUNT(*) >=5)
GROUP BY Dnumber:
/* #old AF)u}: DEPARTMENT (Dnumber, Dname, Mgr ssn)
| EMPLOYEE(ssn, Enare, Address, Salary, Dno) */

(40,000 0| 42| F0{E W= XSO HMHZ L LME AL +5 ZHAsI2t
(240,000 0| &2 S E = Z|2IS0| AKE[HLE A% X RI0| 5 o[ 42l 2M| EMHZ T HAM0|M
40,000 O|Ato] B0 E Hh= AL 22 ZHM|2}

(3 5 Ol &t A0 22511 40,000 0| 29|
S A0l M 40,000 O] &2 50 E &= Arel =5 HAlsHEL,

@ 5% 0| & AHRIO| 2R5t= R M2 MM RME ALY =5 Mt

E8 ZIE

0] 2dl&= SQLe WHERE =71, MEF2|2| HAVING Z=71, GROUP BY 0|2 COUNT(*)7t &2t 232

HEEX| 5| M = A=XE =0

i
o p*
J

i<

| Z1o|9] Salary >= 400002 207t 40000 O|AtQl Xleiot 7| = = Z10|C},
#2|2] HAVING COUNT(*) >=5& £ A ™A =2 7} 55 o[ Aol EA| HS 0t 2= FZ0|C},
ZCOUNTH) = =2 EF MEstn He ¥l 40|22 2

X2| 40000 0|4t = O{X} +~0|C}.

=

M

|

B
A

4
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MR8 &
12: X. 20140000 0| & 2o RMHD E &= H2 WX, 2= FME Y22 5HX| @=Lt Dno IN
(MEE]) =d W20 A =& =7t 5 = =

=7 OtL|2} 40000 O| & 2HE
Of &2l £ {0l A 40000 0| & &

o E = AR "0t
2t: X. 0] Z2[='40,000 0| & 5HE &= 2 #S0| 2| 20| 58 o2l BA'E &= A0

OFLICH. tjol &ol= Salary >= 400000] 1 AEH2| ZAE 3| BHEsof 5fa 2 OR7} OfL|2t AND ZHA|o|Ct.
S21 BHS 'A4E7{LP0| T, SHHEA|S ‘58 0[A4H0] 2231 1E 40000 0|4 Z0{XH7F s A0 CH,
38 0. ME2|E B 47} 5% 0|40l HHE D21, 09l Hoj= 1 HAS 3 Z047} 40000 0| Atel zglat
W71 5] BHSEE COUNT(*) S AIMBICH maty Zats 58 0|Ato] 228t SAfo] EAH et 1
40l M 40000 0|4} SIS = Al 40]Ct,
481 X, E72|0t 01 53 0] Ato] AFI0| 2R3t HME &= AWK HO|X|H 5E SELECTS)
COUNT(*)= bilol =ojol M Salary >= 400002 2 Z2{X! 30t MIC}. thahk] ZaHs A MR AR 27}
OFLICH Sl BmHS "B A ARl 70|71, SHHEA|S ' A0 M 40000 0| A S04E = Akl 4'0|C,

—_—

COUNT(*)E 2 =HtZ &M FM AR E M= A= #Z5}7| gLt 22{Lt COUNT(*)= WHERE 22
S A MEZ, of X0 M= =04 40000 Of & X ML & MEZ2| =213 ORME ¢ H 2H0
=2|7| &t

CHA| LEH O] A| Tt

SQL 20| siM 2Rl M= HA mjel Ze|e] WHERE 20| &7|= &S 2felsty, L2 2 MER 27} ofH
l=

Zlete Mgkst=X| 2Ot 0iX|3fO 2 GROUP BY 12| COUNTZH &K #2 HI=X], o]0 ZE{UE #e H=X|
mhekstol Elct

rlo
02t
o
=
n

HAVING2 2&& 123, WHERE= S 7EH, COUNT(*)= 2[EXHZ
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Z shd El|0| E, AIO|E 20]|= &ta}
| §. H from &4, k1t where
.3*1'-}:?'_5 = 343'-}.1*1'-}3'_5 E pdslz{n g “H, ALO|E 7]l M&E|= CIO|E{2] &S %|AE SICIHH,

o I
-1 o
H& k= clofE| S[HIOIE]S| Mel=? (T, statvt §l= ehd2 flom, shlat et} Ho| 22| R E £4 59

83 @mc snw | gug

(D 0 0|4 1,000 Ot
(21,000 0|2 10,000 O 2t
(310,000 0| 100,000 O 2t
(@ 100,000 O 4
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0| THIE SO0 Bt £dTt EFet 7| QIS O{C| M SBljOof A0 E 2 HEZ0| 2|47t £ =X|E
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=2 el

st Efo]2 442 B, 0|2, Btaka S 3Ho|2 2 ¢ £S5 308t0|£0]Ch,

st E0|2 £442 StmTE, Btat, shak 3Ho| 22 3 FEE 308t0|E0|Ck,

Ao| Zuo| AN LR 442 BHAY0| 0|2, B0l StmtT s, stuto| stut S, stutel stakHolch,
SH4 10,000Z0| 11 Stabs 607H0|M, SHt7} gl SHAYS @ioDE Hut # 4z 10,000740]Ct,
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NEEER
HEZS 24 MOS0 CHE AO|ER HILiE TS A450| 2 HIO|E 2 AAHsit,
L@ gl 442 U SHSA AHeHs 0| 22 M| 7|2 glzolct,

0| 2X|0f| = AtO|E 10{|A 0|21t StatF =0k HL{H 20HIO|E X 10,000 = 200,000H0| E0| 11, AFO|E
20{| M stntR = ot stapdot HLH 20HEO|E X 60 = 1,200HH0| E0O|LC},

-

A2t
1. st HIO| 20| M %|F Z ket Z0l0f
2. 5}t Ef|0]| 20 HRst &40t Lt
3. AO|E 30l =QISHES HL
201,200H0|E0|C},

4. EE ST, SfNHES AO|E 12 HLH ZQI3H R 23} 0|F, 82t 10,0007 AIO|E 302 EUiE
1,200 + 200,000 = 201,200H}0| E 0|},

5. [f2tA] £|A M&2F2 201,200HH0| E0|H H2|= 100,000 0| AH0| L},

LS

Lot &M0tLEy|H 0|2, statRC 0|22 1HE 20H0|EO|C,
bt 2080 E0O|CE.
1,200Ht0|EJt M&E|O| &
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=
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MA|E sl o

@ X: 2|2 MA2F2 201,20080| EO| 22 0 0|4+ 1,000 O|2H0| & 4= @IiCt E21 EFHL2 "1,000 O]2t"0| 1
ZHIZ27|= 100,000 0| AH0|C},

@ X: &|A &2k o[0] SHAM 0 HS che A|Z Znj0to 2 = 200,000HH0| EO|2 2 1,000 04
10,000 0|2t2 27tstct 2 10,000 0|2t 0|1, SHIEA|= 100,000 O|&O|LC}.

(3 X: 10,000 0|4} 100,000 O|2t= %[Z Zat 37| 200,000H0| EEC} ZtotA] MElstX| =Lt E21 &
"100,000 O|2H"0| 1, 2HIZ2A|= 201,200H0| E0|2 2 100,000 O] AH0|C},

@ O: st £40t EHsH T s 2 200,000H0| EQF 3t 2 1,200HI0|EJt HQSIE 2 XA MEAUL
201,200H}0| E0|Ct. [}2kA 100,000 O| 40| LC}.
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AMBICE, ITHS E9IS 0f ALOIEOA SHE2HE 5% Zut xpHlo] 2717} steholats HE 71ZQE #|2
FA2FS bl Eit
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NEEER

FhC| Q2 ElS HM a0l E3tel= £ JH4o0]ct

Me 0= RS BHESHs £B0H 7|1, Tol b T2l £43(0] YX|SHE EEBH AE6I0, FHEIM F xi=
£ Y2flo| Mo BE TpHE BHECH

0 §12|8 M 0|: 2t ME|= 23 XS S 20| T IHQIXIE B H|DE 4 7| th20|Ck,

A 3

[
1. O2 ZHEE0[ 70 0|4 £ MIL7|=, JHE, Y 3710]1,

S f
2F0|E = Z} B2 2BM B0 £ 4 x 2 =871 F0| H=Ch
3.32 8501200 0]& 500 O] 2RI AFRO] H
50]Ct.

4. @= HHEO0| 80 0|2l M 7F AL 712 2710| 12, QI Zuh= WA 2HI 7|2l 2O = & 471 FEOIC.

5. m2tM 7+ 2 7IC22lEl = 821 0]Ct.

k

MX|'E s &

@® X

SHHE>=T0Q EM= 7|2, HeY
FtC|'d2|Eli= 40]Ct.

EZI H2 o] 7t 2 Zutets Molct 2HIEA|E D2 7tC|de|El = 40|Ct.

, SYOICt. O|E AtElzt =QI5HH ZE 4, ZB3], &0l H=5| 2t "ot

@0

BN XA2 2470 EE8 tECH Of7| M AL 23<300 TS M5 251t ZE 40 sliFsts xatot
oo Z zt 2 jOtct 2704, & 87 §20| =ict,

2t Wl A S JHC|'E2|E|7t 7t 2B 2 |rt

®X

25>=200 and 85<500 2 S PHESH= AFH2 5HO|CH 20|92 & 5002 500 0|2k Z=740f| K| gtot
M|l ElCt.

SE EH2 30| 7t 2 Zateh= HOoloh SHIEAE (2] FIC|'E2|El= 500 2] 8Lt ALY,

7tCI'22|E[= 40]Ct.
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= 18.<EJ|>o| £ EMMM T1, T22| £+-30f| Cist EH2 2 71 EX| 42 2H2? (Y, write(a, b)= bS
aoll ciYetct= 2|ojo|H, HIolE| X, Y, Zzo| X212 242} 10, 30, 1000|LCt.)

(B
EHdAMAE Tl EHRAMAL T2
read(Y)
read(Z)

Be—<Y + 7
| write(X, B)

read(X)
A «— X -+ 10
write(Y, A)

O T1a T27} 2BEXH O Z(serially) 3= 10 AZ E|JACHH XO| 242 1200] 7Lt 1300] EICE,

@ wAHAER 9 X](deadlock prevention) Z2E 2| wait-die 7#4/2 T10| HA A|ZRHCHH LIS 0l A ZHE
T2E 7|Ct2|= 20| S8 EICt.

@ LA 2CHA| 22 (strict 2PL) ZIHoll /8 T12| read(X) HAH0] HA 2 E|H T29| write(X, B) HAL2
T10| A ZE[AHL} 3| E 0|0l Tt FHSSICE.

@HOIOIEL X, Y, Z7t 2t2t CHE ALO|EOf| 24 MEE B2, 30| t& T2 EZ(3PC)S AF8S}Y| & oirt

w
rE

O| 2Xl= XIH AHEQ| A, wait-die #&!, strict 2PLS| 2 SX| HE|, EAL AT TZ2EES|

1]

4 IHY

X 32 3t EHTMO| DE Bik | CH2 EAMMO| 23E|= A So|C}

wait-diels P A|Heh ETMS LIZO0| AlXtS EmMO| Jh8 2t J|Cke 4 U, LESO| Alxtg
=atie ol AI’S.*Q EEL"—.“)SQI = FHjo|ct

X|5h= 7|H0|H, SR/ EK| 25 2tg AI-EMX| RXISt=
22 rigorous 2PL I 714ct.
3PC= B4t EMMMO| 5 S X HS= ZEEZO0|CL
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MX|E sff &

@O0

T1CHSO| T27F 21 & £ E[H T10| HAY Y =10 + 10 =202 2 H}2 11, 0[0f T27}
X=Y+Z=20+100=1202F 2L}, BttHZ T2 C+S0| T10| £HE[H T27t HX X =30+ 100 =130
OCZ M O|FTI2 I ZUS AU Y=1402Z HtE & X= 13022 H=Ct. [M2tM X= 120 = 1300] L},

@0
wait-dieO| M= EfQJAER T I Xt2 QafjE| ESiFIM S Ho EMFMO| Qs 2H2 J|CHE 4= QUCt. w2ty
T10| HA| A|ZfSH Qe el EGHRMO|2HH LIS Oof| A|Zkst T2E 7|Cl2|= 20| S{ZICt

1
HE

"T10| 2t=E|7{Lt H3|El O|=0f| Bt 7HSSICH"O|CE, strict 2PLOIA] 2t= A|E-IX| BHEA| RX| ==
0|, T19| read(X)= 35 22 ALE2ICE M2t T10| TRt 22 D& stES 5| X0 thet 27
SHAISHH T22] write(X, B)= T12| 22 MOl 7tsSICt SHIEA|= "rigorous 2PLO|2HH T12
ZE AFINX] |X|=2 0|Z0j|2t 7Hs 8t EE= "strict 2PLOIM = T129| 28 2 sf{A|

= MOl = 7kSSHTH" 7t EICE

r
morlo

WY Um W
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H
of

H

4ot 1IN mo rlo
u
°
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u
rz
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rir :Io

J
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J
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Ho

o

2t

@O0
CIlO|E{ 7} 042 AFO| EOf| A0 Q11

StLto| ERHAM 2 E 2] ALO|E7L &H| 2H ol 0F 5h= 2 =4t
e ZZEZS AMET) 3PC= 12{0 24 2t T2 EZ9| ot 00|22 T=0| 7HSSIC.

—

QE EQE

2 strict 2PLE 2 E &2 & MEIK |RXI6H= 7|H 2= 22f5HA| 2t== MX|O|Ct, strict 2PLOIA
E7HK] 7R El= A2 HHEF 20|11, S B 25 EMHX| FX[StE A2 rigorous 2PLO|2t= HE FHE3H0F
otCt.

CA| LI O] = A| mhoh

SAA H O MX|= HA o™ 20| L SHX|Qt T 2H2 AN K| K XISt

AE2 2™ ALSt D, wait-dies Qe El ESHMM2 J|Ct2| 0 FHe
C

THEFSHH, strict 2PL2 HHEL 2t2H S 2 A|EMX| RA[etths 7| &2 2 TESHT,

A7 ZIE

wait-die= 52 EMMMR2 7|Ct2[ 2 H2 EWME L2 ZOH, strict 2PL2 X-lock 2 E7HX| &=Lt
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= 19. HIO[E{H[O] A A|ARHO] IZf-‘-’-(down)!EI ME A AR <27]>2} 22 Cl|o|E{H[0| A 27}
EfOrRACtn Stk HIO|E{H|o|A SR E IsH S~AE[0{oF & ZHeiof| Cist HEo = JhE X o2 W22 (H, |
Ti, X, V1, V2) = EWMM T;7} I21|0|E1 &5 x| 2 V10lM V.2 HEUSS LIEHLH, {(checkpoint
L) 2 HIZAETL fHE A-| Lof] ZeHEl ERHMMS2 EE S(active)O|AS S LIEFHLE.)

<H7|>
(T, start)
(T1,A,1,2)
(T3, start)
(T3, B,3,4)
(T1, commit)
{checkpoint {T>})
(T3, start)
(T3,C,5,6)
(T3, commit)
(T, B,4,5)

DAQ g2 +He LR gich

@ BQ| 2 2| ZHOZ 42 S1&[0{0f BHCL,
® T2= undok|0{OF StC}.

@ T3 redo|0{OF Bt}

ol
1L
N
rE

&5 ZQIE

°
Ho
=
rr

NI ZAET}

A= 20| M HB 5 0f| Th2t redo CHe It undo CHE S FE05t1, 0|2tz
o i ZNHE ofL|

b
K| ElZ2| =X E 2= ZH[OIL.

Im
)
12
r=

\J

At Ee

S AMY 1: TI2 AS 10 22 HHE 7| S5, O 5 MFEQIET} 7| Z ALY

HY AME 2: HIAZQIE AIFo| 2y EMM SE2 ({T2}0|22 T2&= O BLEX| 842 HENICE
S AMY 3: T3= HAZQIE 0| A|ZISI0] CE 50| M 62 = HEE 7 7{SISHRALY.

HY AHE 4: T2= BE 301A 42, CHA| 40f| M 52 BFRX| 2 7{50 7| 5 810] HOH7t &SI ALY
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1

CRL
undoi= FHOH AKX HSUEX| 42 EMMMHO HAS O|H g2 £|EE[=

x|
redo= 722 E[AX[2 C| AT 0f BF0] EYE|X| b= HE S ChA| M Edh= 2 YolCt.
=

HZEQIE 0| HT0|NE HTEQIE AIRof 24 AEHHH 0|43 EHMMS undo LHAICR 21,
HZEQIE 0| #3lEl EMHMME redo CHAtO 2 Er}
Ng I|=

O At2{|0i[ M= M2 EQIE O[Fof| 0]0] 7{5I0] EE T12 S+ thafol| M Me[ettt. M2 X QIE S =Z0f| gHop A1
EO

ZLH HBISHX| Zot T2 ZE A4S FATICH HIFZQIE 0|F BT T3 Z2tE E&SH| 2I6H CHA|
HEoICt.

Mx|E s 4

@O0
T12 AE 10IM 22 HZT 7| M2 ZQIE o]0l HSUE| AL, K2t A= =7 Al CHA| - E 2Rt giCt

@ X
BE T29| 0|7{5! 44l 210|222 2| ZEXMOZ 47} OtL|2t E=HMM A[XF M Ztel 30 2 Z0t7tof otCt, 2l
EHS "4Z 27"0|1, SHIEA = "39E S4"0|C}.

)

®0
T2E HAZQIE AH0| = 2 JEfD ZoH AlEMXA] 78] 7| = 0] giCt. w2k T29] A2 2F
undo|0{OF SFLY.

@0
T3= M3 ZEQIE 0|20 A|ZISH] CE 50| M 62 2 HEHE 5| BISHICE, EOof = dt
CHH|8H T3= redo CHAO|LCE,

of

O] +EE[AS 780

QE FQIE

@E NE2X| Kot 2= T22 A | A4 23 <T2, B, 3,4>0H 21 B| A5 St 2 42 &Zst=
ZR7HEC} 2L 075! ESHT M2 OFX|9h 20 | A8h= 210 OfL|2} O EMT M| M| HUS 2%
FASE2 BE 392 Sotzict

CHA| LI O] A| Tt

2O 57 2= U 2 ESEE Ol 2tE, M3 EQIE Al &y, Zoif A D[ 2 Lh=Lf, ACkg HY
2t2 = redo FEIX| 2Helstn, 0|82 slie EAAMMHO| 7l BE HUS AlEH A undogtCt
THEFSICY.
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@ {a}= T2 7|(candidate-key)7t & = QILL.
@ {a, b}= 7|127|(primary-key)7t & 4= QILC}.
®{a, b, c}= #+H7|(superkey)O|L}.

@ {a, b, ¢, d, e}= #+H7|(superkey) 7t OFL|C}.

ik}
AL
Iy
rE

8 ZE

O] 2= =27, 7|27, 7|2 Folot Z&HAE 2= =H[OIL,.

L VETE
Suyls BES QUSHH Aot 34 44 Fto|ct

7|27) of2| 57| 5 HEE Mg Swrlolct,

AT\ EES QUS| AEE 4 At 44 WHOR, $87|2 ot 49| T BE AT7|0|Ct,

MX|H s o

@O0

{a, b}7I T2 7|0|H x| A H0| MEISIEZ 3T =2
SHI|7t 2 4 Qict.

rir
H
rin
am
1]
mjo
40
e
ot
=
1=
uE
et
4>
£Q
ul
fif
x
)

:

@0

7|29|= SHI| & SILIE MENSE 7|0|Ct. {a, b}7} SHF|0|2 2 7| 27| 2 kHEHE 2= QIC}.

®0

SHI|lE 2 447(0|2 AR Elgtel {a, b, ¢} = #HF|0|C}.

@ X

Ezl "H2o "ATJ|7} OFL|CH"O|Ct. SHF| {a, b}2 X &SH= {a, b, ¢, d, e}= MA| &M ZgolztE EES
[USHA| AlHE 4= QoD Z £147|0|C},

=HIE2AI="{a, b, ¢, d, e}= 7| O|C}."O|Ct,
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CHAl LI O = A| mhHEt
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