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2 5. Ct2 A4 HI0IS 3 4 HI0|2S MAstE SQL 20| s MHOZ §X| g2 H2?
CREATE TABLE AF(
ID INTEGER,
o] & VARCHAR(200),
JEIT INTEGER,
F VARCHAR(200),
PRIMARY KEY(ID));
CREATE TABLE AF(
ID INTEGER,
o] & VARCHAR(200),
A4 1D INTEGER,
T INTEGER,
=5 INTEGER,
PRIMARY KEY(ID),
FOREIGN KEY(#4_ID) REFERENCES AH4(ID));
@A™ E|O|22| ID {40 SUSH S 2= £ 71 o|Ael EE0| EXHE 4~ ALt
@ & H|o| St &F E|o|S0f| CHal XtA ZEQl(natural join) H&tS e 4~ QUCH
Q) AE EH|O|22| AX _ID £M0| NULL 240] oF! AH E|0| 29| ID -M0fl ZXHSHXA| et= 22 AT £
QILC}.
@ MH™ E|0|22| 0|8 M1t F=A £M0 Z0|71200 0|22l 2EXHES QUHSIHEE, & SM0|A HZ
S2te| HHH| 7} Y MSEX| Qb=C}
e 3
ZE§| ZoIE
ol 2x|= 7|2 7|, 22 7|, NATURAL JOIN, VARCHAR®S| 20| 1238t= 2X|0|Ct,
Al Il
712 91s 2 §ES QU Algsts 440|0{ Z23t NULLS 3183tx| oH=C
ol2} 712 TF2 El0120] 711 7| ¢S BEBH £40[0, NULLE JH53Hs ERSH ori 5 7| 2t N
_I_ HAl:l'
NATURAL JOIN2 Z= H|O|S0|M O|E0| Z2 RE M S 7|ZOE XI5 XQlst= HAMO|CE.
VARCHAR(200)2 £[CH Z0[7t 2000]|2t= 52| 7t 20| 2XHE EFU0|0{ A X = 200 23 ME=ICH
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VARCHAR(200)2 200K+ 1% KMot EFI0] OfLI2} AT 200X17HK| K=t 7H 20| ERIO|CE. t2tad
0|23 Z40) 200X 0|0 SXIHS F=Chn 814 CHARKE L= Z0|2HE 18 27k Hulsts PEs
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QE TQE
@0{|A-] NATURAL JOINO| X _|DE 7|Z02 HAEICI D xt2481 7L}, @0f| A VARCHARES CHARSH 22
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CHAl LI o= A mhHE
PRIMARY KEY7} E0|H =52
HINULL 2t M& 7ts R E T
VARCHARE= 1178 40| QIX|
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A7 ZRIE

PRIMARY KEY= & FOREIGN KEY= £tx £2ZM, NATURAL JOIN2 S8 &M XI5 X2l VARCHARE
7t Zolo|ct.

# NoteBase



71Z20X N4 - SFH/F7HE/TS - HIO[E{H[O|AE - 2022 - 2K}

s, 4H) o

Kio

jol
oo
]

17

@ X SEEA X—->V7F RISIEHE T, Y=X7t 2 dEShs A2 OfLCt.

@ ot

It

245l (lossless decomposition)0|0{0f

et 224

= 25

EL Y

H

G ol 20| MO M2Y S UESET 285, (

=, ME)o|ct,

@ S 22|0| MO| MI3Y Y S UHSH=F 28l{5HH, (21H, 0

)OIC}.

q

KI
<0
1
B
Or

.l

E

ul
=0

=
[=)

o] ZHl= ¢

H|O|LCF.

L O
]1._|'E|_|'°|'ET'_-

il

<0

2O|L}. o] 2X|0f| A= stHO|

= 7
= o

712717t S 712 W 7[=27|2] LR £40] S&E

IOl &,

ot

H —

I

=3
= =

20l|ct. o] ZH[0i[AM

EEeE

S
S=

K

40

HH CHE 4

k=]

A M
o=

712717}t ot

o
—

=N
S=

EHOICE.

&

-
[s}
—_

TER| ®MAH

A
o=

# NoteBase



OSEY-> Xt

o
o=

FAIO M X — Y2+ HEISHE

N =4
S

71Z20X N4 - SFH/F7HE/TS - HIO[E{H[O|AE - 2022 - 2K}

MxE sl d

@O
3}

=
—

o r I < M
=) o i > -
= fol wm g O T . %
J| o — S T H O oo
: % w__.__ T w_m R0 [u)
A_I —_ ol Lﬂ..ul |_..A| ﬁ._
~ H = %0 o0
ull = S [ ol o IB — )
m ._o_ Ko W 4r o2 = .mvm ]
e < [m} 3 = | LE _._._._
%0 - o ol = 4 r = ol
ik i o B IO LW 20
- S o & o ol [
o o o A <k ° 2 Jx.m 0 ma =
Fl o o3 o g gl o< — & T
o 1o - qull | o~ ~ TH
I n 10
o S <k 3 TH U= 1ol T = -
o) =1l o ° g KR 0
S K © ok = 0 ol <r re
o o3 mT pal o KUY gr = = L
© T IF  E@E RE F
. ~ o —_ (o] " o~ =
]l *qua iy - Ol o o oo Tl
orl H o MH - fol’ ok S
o] Hr &0 > B0 mo = = 0l
o3 = = ol Tt s = H .m_ﬁ 5
<k M4 %_ o R _% & j ..u.._ o =
s 42 =% BEz  aa g
i iE oo zia HDR o«
=) N = E s oo T 1
- - = b =
Wo RO o [ .w_.."_ S N nH I|ﬁ Kio
2 a n_=._ 4 Fl Jod o) o)
jor ok 6 2 ol 2 ol )
G} e < € W 2 & =
3 2z R o o M c o i
> . G W 3 i ol o
_._._|E = = Ko wm ol = o H © “_”_:._/_
o (] 1ol = = IS [ =
ol I N = ._.ln_ﬁ st =N
ky o o B0 T S w w40 B
m_._ Tl Ki o 51 IH ug ﬁ I m.__A
o B - = &l o E RN X
S T W w__u o < Mx ] or K o
o3 al = u o o g Hoow Rw B W
<k W e Mg e o T4 o H
o oI = o bz BOBOKO T o
RO T © re © & o X mEg s W lF IR
[NCINT @ RO <4l ® T S & Uu jr TH o ® o T ol

# NoteBase

H7olct.

o =4
S =

2 of

-
O:
o

™

~
S

HMAH, M3

=4
S =

[=N=]
T

19

o

.
[}

28+



150X s

|l .23

SFH/ZHE /72 - HIoJE{H|o] A

[

- 2022 - 2%}

Az Tl T2
read(X)
X=X+ 50
write(X)
read(Y)
Y=Y+ 20
write(Y)
read(Y)
Y=Y -50
write(Y)
read(X)
X =X-20
A\ 4 .
write(X)
@ AO|2 2 E et AH|ZE0|Ct
@ 2¢tA| 22 7 (two-phase locking protocol) 2 2 FedEt 4 QUCt
@ 5 EMM 2% M} 28 22 T XTI VAT TS| BH(X+Y)2 ZTH
@ = S 28 22 & XA|5 R0 1800| W, £ ETM 48 H X2 K4S 1500|C}

o] 2Xl=

=l g
]ﬂgof:-.':

At g2

QIE2|YE EMMM AHF0M =

H|O|L}.

= HE7ts4, 2

A 2Z 7ts AR, Az

T12 X0l 502 Ht 7 YOl M 50 B2 2 YOI M X= 50 O|A|etCt.
T2= YOl 202 Ciet F X0l M 202 2= X0 M Y= 20= Of M| SHCt.
2AE =M= TIQ X KE| = T22l Y X2 — T19l Y X2| — T22] X A 2|0|Ct.
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A 2Z2 S AT 7 ME22 S LAl fS = 9182, MZ LHE HI0|H §=S uxt HIots
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Mg J|E

XML SSE T1-T2,YOA S| SZE T2—>T1 ZtM0| M7|=X1E HX 2Lt

0HS 2 EAHMO| X2HVE OfEH £ M2 E7I0F SHEX UM 261 2P0 22 QIE{2]Wo| 7H53H|
BTt

OFX|BtO 2 2t ERHT M| A TS BHASH 5|5 THY

mjo

H|AFSICE,
MX|H off &

@0

XOlX = T10| write(X)&
T27t write(Y)E HX st
AO|20|QoB 2 gt= 4

HXA 5t T27t LSO read(X), write(X)E St2 2 T1—>T2 ZH40| MZIC}H YoM =
T10| LI=0f| read(Y), write(Y)2 8t2 2 T2—T1 ZH0| AZICEH M3 Tz o]
MHo|Ct,

@ X
O| AAZ2 2CHA| 2202 OHE H1oig &= gICt T10| HA XE A4St F| LISl YE 410 MOk 5t T2=
HX YE AL 7| LHE0 XE 10 Wof otct. it 2 A|F0= T10] X 2hg, T27tY =2 &2 HEl7t
E|l=0, 0|2 22t M gF o &2 FIIE HRE SIEE wa MefIL E[AHLL 22 =ME |XIE 4 gICt S8
HH2 20| 22 AYOZ 7T £ QICH0| 1, SHIZH|E 0] AHE2 2EA 2LOZE OHZ e £
eiCHo|LCE.
®0
T19] &7 3H= X0l +50, YOI -500| 22 22 K| =Lt T22| =7 2H= YOof| +20, X0f| -200| 22 HA| &2
K| b=Ct M2t 3 M=ol X+Y= ZL

0]
A ZE X= T1 W20 50 Z7tst T2 M 20f 20 ZASHEE XS XECH30 3L, mh2tA 3 2t = X7t

—

=
= 'u A JE7FHE = ACHH A 2Z O 2 7 VLSO E ES5HH S2|7| &Lt AI0|Z20| ICtY
M g 2ol 20| XK= A2 OfL| 1, RA7tsd oot BEE A|M2 EIHe| BEto|2t= H e e yo|Tt.
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= 8.20072| Exiz Mol Tt FHtL| E2M S Soll hS =S WESH= 7K - WF Az

mt%l(association rule)E ==L}, 0] #&2] X|X|=(support)et 42| = (confidence)E &ACHE
HFE2A| LISt A2?

W= 50702 ERHAM MO M FOHE[UCE
7|XM7= 4072 ERHAM MO A FOHE[RUCE
71Xt =T7F S Ao FFoHE EHMM 2~= 207H0]|Cf,

— T =

0
L
[
re

2 A X7 - WFO| XX et ME[=E TR Al Lts ER|0|CE

OfZl 2k: TA| EHZHE 2007H, 2= 200 5074, 7| X7 F0H 4074, 7| A 72t W=E SA|of Fo{eh ESHHM

TolioF & gk Al 7| X7 — WOl X|X| =t ME[E0|Ct.
Folg =2 XX == TH| el thH] SA| F10i H|20] 12, ME[= {&etel 7|X 7 0 7H2H Chd| SA L0

AgE 2A
RIX|E = 7|K7|9t HE S| A 742 27K Hal 2 X 1000]ct,
M| T2 7| K7 WIS S| A A2 47|KFHE A Al 4 X 1000]Ck,

0] BAIS M 0|RE FE| X - YOIM XIXIEE X9 y7t 81 LIEH B8, M2 X7t LEIS o Y=
ShH| LIEHS 745 H| 82 S8t7| 2 0|Ch,

ok

=14
=
=14
=

ot

At 2t
X|X|E& 22 % 100 = 10%0|C},
Mg 20 x 100 = 50%0|C},

2t = MO 2 LIESHH 10%, 50%0]Ct.
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MA|E sl o

@ O: X|X| = 10%, M2 T 50%2 AlAt Zatet Mets| L K|S},

@ X: XIX| = 40%, &1 2| = 45%= & Ct Al Zotet CHECE X|X| =5 MA| 200707t OfL[2t CHE 7| E_E HR
Zetm, ME| = 220 ofL|2t lojo| Hl8 2 B A Akt ZHo| T}, 2HE2 A= X|X| £ 10%, A1Z| = 50%0|C},
@ X: XIX| = 45%, MZ| = 40%E XK=t MEEE D& &R ALt Zfo|Ct §3] ME| = E F&o|LE CHE
X[t =253 =X0| QICt. 2HI2 A= XIX| = 10%, 22| = 50%0|Ct.

@ X: XIX| = 50%, A 2= 10%E F a2 ME FHtD 225 3R &2 240|Ct 50%+= A12[=0|1 10%+&
X|X|=O0|C}. SHIEH|= X[X| = 10%, 412 = 50%O0|Ct.
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DEPARTMENT (dept id, dept_name, bld_id, category)
BUILDING (bld id, bld_name, location, capacity)

Q)

My

H))roj_nanw. dept_name, bld_name

Oyear=2022 A category="IT"

PROJECT

My

DEPARTMENT BUILDING

Hpmj_mm\c. dept_name, bld_name

My
N.\/ BUILDING
Qwﬁ \Umwgm-:‘l'r
PROJECT DEPARTMENT
@ Tproi_name, dept_name, bid_name
Ocategory="T"
My
/ \
Oyear=2022 Xy,
PROJECT P
DEPARTMENT BUILDING
@ TTproi_name, dept_name, bld_name
My
/ \
PROJECT Oyear=2022 A category="T"

/ NX\

DEPARTMENT BUILDING

2022 - 2k}

A2l (query evaluation plan)2| 2|0|7}
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MX|E olff &

1%: X. PROJECT, DEPARTMENT, BUILDINGS HX| X913t & *year=2022" 9} " category='IT'" £
SHHHO| X 23t HEHO|Ct, & £710| 242 PROJECTS} DEPARTMENTS| £4 Tt AFESIE 2 HA| ZQI Fof
Mo el et o|o|7F Tt

2H: X. “0_year=2022" £ PROJECTO, " o_category="IT' & DEPARTMENTO|| O|2| Li=2{ 2 F Z=Qlst
GENO|C}, MEH A FEAICHRO| JRISIE = el 2ot o|O|7F &t

3H:X. "o_year=2022" = PROJECTO| HX M E3st1, " o_category="IT' = DEPARTMENTS}
BUILDINGS| =9I Z1tof| Mgt HEHO|C}. " category = DEPARTMENTS| 40|22 DEPARTMENTZt
ZotEl &l Ao M &3l 20|17t RXIELCE.

4H: 0. " 0_year=2022 A category="'IT'" £ DEPARTMENT®} BUILDING2| Z=2I Z1toj| M 23t FO0|
CHECE “year = PROJECTS £40|22 0| REREZ|0| M= BXY + giCt SHIEAIE “0_year=2022" £
PROJECTO|| ®5t7LE, M| Z2f|o| M Z=lst F| TA| Autof| ME =4S X H{OF Strt.

CHA| LEQH 0|27 Bt
2 Ml Z210] 0f= Y2f|0| 4| £4S HESHEX| B FAIBH 5|, 1 £40| BE A0} I =E7| Bt

[ S |

2}
TA|CH20] 7hSoTEa TErstTt,

47| ZRIE
o' =2 £40| Exfidts RVKIT LH27L1, 2l &M BHPO{E R &% 0| M2 BRI X| ob=Ct.
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210. BHOIM R(B, C, G, H, 1, 5)0| &4 E44 Fgt FE BEE 1), R2| £1H7|(superkey) 2 82 H2?

F={B-H,CG-H,CG—I,S-B,5->C}

OH
@s
® CG
@ GS
L4
ZH ZoIE

O ZMl= &+ 54 M2 RH £4 T E A M35H0] O 4T T0| #+IH7| A X[ THYSH= ZH|O|Ct.

= He|

20|22 R(B, C, G, H, I, S)o|C}

FOHR S EH/L2B-H,CG~»H,CG~1,5-B,S-CO|C|.

H£H7|= ot SMES X I x +7I RS RE M S ETotet i M},

NEEER
#T47| B 7|FS X+ = Rolct

0] 7|ES M 0] AR S HTBORLE 34 FAS ¥ M| DE 442 QI8 2 /0{0F 3
S22 QUshi| AlE2 4 7| Gh2o|ct

1.H* = {H}O|EE HRtC 2= [IE 48 M5 RE5HK| ZStCt
2.5% ={S,B,C,H}O|C}. 5§ - B,5 - C, B— HIIX|= LI2X| 2t Ge} 1= LIQX| @=L
3.(CG)* ={C,G,H,I}0|C}. CG - H, CG - |= 7t55IX|2F SQF BE LIRX| =L
4. (GS) *& otH HX SEEE B2 C7HLIRERE {G, S, B, C}7} EICt 0[O A C%G?WHHI Aeoz
CG-H,CG - |2 M8l Het I LI2L}. 2t (GS) Y = {G, S, B,C,H, I} = RO|C},
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MZ|H s o

X

HO HE=H* = {H}O|C}. H S0 2 = CHE i £ M T AXNSHX| 26t2 2 4IH7| 7 OfL|C E2I EHHL
H7t MA| $M8 S ZHSICHE THoho|H, SHEZ | = HE 7|71 OfL| 11 R A2 ZX™SHX| 26t}

@X
SO HZ=S* ={S,B,C, H}OIC}E B, C, HHX|= X2 GI SOM CG - 12 HEY = 8l |1 BFSIA|
XOICH S8 BY2 SUoE OE £M8 A= TEO|H, 2HIEA= S GoFE ZESH| ZSIEE

77| 7} OfL| LY.

@ X

CGO M= (CG) ™ ={C, G, H,I}O|Ct. He} 1= ¥ X|2t St BE LIQX| OO Z MM £ M8 ZESHX|
Zoict E21 BES2 CG7t £ 2% 2H A2 MEHO|H, SHIZ A= CGE S BE Z2HSHX| 2l 47 |7t
otL|Ct,

@0
GSe HEE= (GS)T ={G,S,B,C,H, I} =RO|C}. SEEE{ B CE ¢, HO{ZI C2} 7|&E GE S0 Het
7K QESH 2 QloO 2 GS= A{F|0|C}.

QE EQIE
SOlM BeL CItLIREZ @8 da5tA 1=27| 2lch. JB{Lt 17| TE2 L5 £40| OfL|2t HA &8 =FF
ofz ZHEH, ol ZH0M= 67t 22 Tl §™ I7HX| AZE|X| gb=Ch= Fo| &Fo|Ct.

CHA| LEQH O] A| Tt

#H7| M= UM 7IESE X+ =R2 0T 7, 2L LM MZ L= £4S ot HNT HO| JHH HI S
E7HX| 2HgSH ElLh S2Hol| Ay AZ £40| WR|H HA| S0 =2 o+ R=X| HEZ =Hele 4= ot

27| ZRIE
#H7|= HZE7t R TA7tE[= Z2eo|H, o] ZHMM= S7t CE HE1 G MM CG - H, 17t 2t Elth=
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2 11. 24| H|o|E{H|O| A 22| A|ABI(RDBMS)2} NoSQLO| CiEt HHO = 82 A2?

A

rio

(D RDBMS= NoSQLEL kst A7|0HE Q F8HC}
(2 NoSQL2 RDBMSELC} A 2t DEls HISHT}
(3® NoSQL2 RDBMSELC} M O|0|E{E XM &St |of| X Ekstrt

@ NoSQL H|o|Ef 2= F|-Zk(key-value), 2A 7|8 document-based), J2H 7|dt(graph-based)
SEof UL

ol
1L
I
rE

& ZQIE

0| 2= RDBMSEF NoSQLE| 34 X0[9! A7|0F 22, Y4 S, i3t Bo|E] Hel, THE T 0|
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s 7H
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— o
Holot A7|0tet Zoh LG 0| HHO|L,

—_

NoSQL H|ZtAIH HIOo|E M& gale| F30=2, R 24t et st AF|Ot0f| ZH 0| AT key-value,
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TE =2 MY Oo| Salel AT XX, HIEH - 2P HIO|E{7EX| RHESH LE = 24 XY
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MR8 s &

qr 0
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EtS APHO| FASHA HolsH= MO|CL SHIEA|= 'NoSQLO| RDBMSEL MTHE O = AT AF|OHE
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@X: £2 #22 'NoSQL2 RDBMSECH FA3H L2ty ZHS BFBICH =
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™Ch SHIE2A|= 'RDBMS7F NoSQLELC Yt o = A M
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CHAl LIH o= A Tt
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&£ 16. LIS Student, Course, Enrollment H|0|Z0]| LHE SQL 2SS +™sIRUS ], COUNT(*)
2427? (ch, Enrollment E|O] 2 MM A] sno 247} cno 242 212} Student EIO|E22} Course EH|0| &
712712| 2|247|0|H, 5 2|2i7|0fl 25 ON DELETE CASCADE Z=710| Mg EIC})

Student
sSno sname year dept
100 John 4 Com
200 David 3 EE
300 Tom 1 Com
400 Mark 4 Com
500 Simon 2 ME
Course
cno cname credit dept | professor
C123 Java 3 Com Andy
C312 |Data Structure 3 Com Joseph
C324 File System 3 Com Helen
C413 Database 3 Com Luna
E412 OS 3 EE Elsa
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Enrollment
sno cno grade midterm final
200 C123 B 85 80
300 C312 A 90 95
400 C312 A 90 95
500 C312 B 85 30
300 C324 C 75 75
400 C324 A 95 90
100 C413 A 90 95
300 C413 A 95 90
400 C413 B 80 85
100 E412 A 95 95
400 E412 C 65 75
SQL T8
DELETE FROM Student WHERE sname= ‘Simon’;
DELETE FROM Course WHERE cname= ‘OS’;
SELECT COUNT(*) FROM Enrollment;

@6
@7
®8
@9

o
1L
w
rE

SN ZAE
O] &X|= ON DELETE CASCADEZt 22l 2|2i7|0f| M £ &2 HS AMHE wf Enrollment E|0[S2] & £=7t
Ot E0EEXE & 7|E2 = A|L5H= EH|0|C}
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A= e =AM

1. Enrollment®| #xH Al ~& X MICt, S4xH
2. Student0l|Af sname0| Simon?Q! 2t 2| snoE =L}, sno= 5000|212, Enrollmentd|A| sno=5002! &2
(500, C312) 1&0|LC}.

3. Course0llAl cname0| OSQ! 2=2| cnoE #=Lt. cno= E4120| 11, Enrollment0ilA| cno=E41221 &2

(100, E412), (400, E412) 2HO|L}.
4, F MHl= M2 GXRIX| He2 £ 30| M4 AFM|=|11,) 11-3=80] EICE,

LS — —

= 11d0]ct,

OO|'
n

MX|E off &

1H(X): COUNT(*)E 622 E2{™ EnrollmentOf|A| 50| ALX|=|0{OF BTt AMH| ALK = sno=500Q! 132t

cno=E412921 2&&0|2 = & 3T AN EICE ST HH2 ZWE 622 2 HMO|H, ZHIEAH|= COUNT(*)

20| 80|LC}.

2H(X): 70| £[2{H 4240| AtH|=[0{OF $HCE O2{Lt Student AHK| 2 18, Course AfH|2 23 0] AX| =1 &
Eleo| XIX| gfot & 3ot ALtEICH S& HEH2 ANl £E 4H o= 2 HO|H, SHIEA| = 38 4K =

80| =Lt

3H(0): Enrollment= X 11340|C}. Simon 4K 2 (500, C312) 1840| HA| AFX|=| 11, OS A2 (100,

E412), (400, E412) 280| A4l ALA|E[0] & 3340| Al2tX| 22 COUNT(*)&= 80|C},

4H(X): 97} =2 AKX 7} 2 2F UO{LIOf BHCt, SHX|2HOS 1h= AMH|TEQ = & 24 0| X|9{X| 12, o4 7|0

Simon2| £ 130| F7tZ AtH|=ICt, E2| BN %5 ¥ 5 92 2 HO0|H, SHIEH|= 80|}

QE ZXOIE

Student X2+ Course XIS W2 ECtIt ot A AK|S WHEEE|HLE, OS ATH| 2 AR2HA| = 2B M2
Simon?| 1¥E SX|H RE 0| EIC}, Bithz 22 HO| Z= APH|EICtD 2F2fsli = EEICE. 0] 220 M= (500,
C312)2t E412 &t 280| M= CHE 0|}

CHA| LEQH O] A| Tt

2|2{{7]0fl ON DELETE CASCADEZ} Lt M| X}A B0 =] #xf & =5 M| 12, 2f DELETE=Z0tC} OH
SL77t X YR =X &2 5 XA HO|S0|M tHE @S EAISICE OFX| 20l = S5 (R E 2lst = TR0l M
oF Ak i FIC

okl OIE

CASCADE 2&2 B AK| 7| &1, XA E|O[S0 M 8T 7| & =5 Ml 7|, ZH Q10| & AR & =5 A

2o
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2

E 7Y ClofE{H[o] A0 A 7] =2

W3 = 100;

2

34

712712| 2l2H7|o]c})

SELECT * FROM #91 WHERE #A4¥3& = 5 AND

5 > 30000;

17. Ct3 =3 Ho| =3t 2 M HIO0|

O BM(EMHD, 2MF, 2t2|X})
(2) SELECT * FROM ¥4 WHERE %43 > 5

(1) SELECT * FROM A9l WHERE F-A¥1% = 5;
@ SELECT * FROM #¢l WHERE

E|o|
@
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MxE sl d

@X. "X WHERE 2MHZ =5" = XY H|0| 22| EMHSE = Z210|Ct. ZH|0f| A =2 Ef|o]£29]
SEMHZ= 2M HO|S 7|27]2 22i7|2tn B = X E|O|S0|M = 7[&2 QIHA Ciad 7|27|7t ofL|Ct.
E2 B2 "X WHERE 2AHS =57 0|Ct. 7|2 QIHA R of2] 2| ZEE &= FEl = v 2{H 7| 27| 2
HEE HO|=2| 7| 27| el Z=710|0{0f BiCt,

@ 0. #M H0|Z29| #M#HZ = 7|27(0|22 7|2 Qe A CiA0] EIC}. "R#MHZ > 5" = He| ZZ10[0{A
QAR AZ QXEH2 5| 20|29 o 2M HIZEE ALMM = WA Q2 PHEIC

@X. FYHS =100 2 FAS7} 727|121 D BRI S5 X002 32| TES = HMo|ct S
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£ 19. C3 2t Zo] MAHEln A= MM T1~T42| AH|E3t S5 (equivalent) &
E|"HI}Ls(conflict serlallzable) ¢3‘I|50| ofLl Z42?

A1zt T1 T2 T3 T4
read(Z)
write(Z)
write(Y)
read(X)
read(Z)
write(Z)
write(X)
! read(Y)
write(Y)
®T1->T3->T2—>T4
@T2—>T3->T4-T1
®T2—->T1—>T4—>T3
@T3—>T2—>T4—>T1
HE 3
EH ZQIE

O] 2= 2AHZ0M 22 HOIH =0 Ciet = =ME 20 M JZE UE 7, A S 25
=

= THIO|Ct. O] 2FAH|Z 0l M= Zoll tHalf T3—T4, YOl CH3lH T2—>T42| M3l 2HA| 7t
711, T12 CHE EA &0 S 251X] g50t I X[7t XHR-SL.
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MX|E ol
D 0: T37t TAECH 0| YT T2E T4ECH A0 QB2 FE 7 T3-T4, T2—T4E 25 TESHICL T1L
X2t IR 22 0] = 2/ X0 A0 = FHSICE.

@ 0: T27H HA 2bM YOI CHEE Ml 2HAIE X[ 7|10, T37F TAELCH HA 2bA Z0i| CHEE Ml 2HA| = X[ZICE h2tA
H AAHEL SST = AEIts AAFOICL

X BRE BE2 T47t T3HLCE 0l S = XM0|Ct & AAIZ0 M= T32| write(Z)7t T42| read(2),
write(Z)2CH HX| MSME D2 HHEA| T3>T47t £|0{0F StC}, SHIEA|= T37 TAELH HA Q= 2 E
Z=A{0{OF BtCt.

@ 0: T37t TAECH M0l Q0 T2 TAELCH M0 QOO 2 T Qs = 7HM

Eimdnt 50| 2101 Orx[ o] 2t Z M| BACt.

o

R PHEESICE T1

rlo

Ct

rlm

QE HOIE
T19| read(X), write(X)7t =01l £|0{ M T11} CHE EMTM ALO|Of| = &AM | 2F0] RUTHD 23l | Tt J2{Lt
ZE A4 22 Ho|H F=0| th$t read/write, write/read, write/write@t 2Lt 0] 2&2| A

A7

2
S
H|ok2 70| A M7I T3—T4%t YOI A M71 T2—T4 S 70|},

CHAl LIH o= A Tt
AlZt =M 2 22 HI0[H 252 SRots Attt Z2 EA

= o
St 2 2 AQIX| 2folohE EICt ZHM0| gl M
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2 20. EMM T13 T27} W3l A0S 0, BEot AN BEY 4 e AH|S0E B 1262 (T, £
EaYM 43 M A9} B2| Zte 242t 500]cH

o] M 2 Soa om 7
read(A) read(A)
A= AX2 A = A¥100
write(A) read(A)
read(B) A= A2
B i= Bx2 write(A)
write(B) write(A)
read(A) read(B)
A = AHI00 B = Bx2
write(A) read(B)
read(8) B := B+100
B := B+100 write(B)
write(B) write(B)
S T 7 | o T n
lock(A) lock(A)
read(A) read(A)
A = AHI00 A = A+100
write(A) write(A)
unlock(A) lock(B)
lock(A) unlock(A)
read(A) lock(A)
A= A2 read(A)
write(A) A = Ax2
unlock(A) write(A)
lock(B) read(B)
read(8) B := B+100
B := Bx2 write(B)
write(B) unlock(B)
unlock(B) lock(B)
lock(B) unlock(A)
read(8) read(B)
B := B+100 B = Bx2
write(B) write(B)
unlock(B) unlock(B)

@, L
@7,z
@L,C
@c,z

ik}
1L
N
e

=M 2 E0| &= EHMEO| ALt = ME 2t H|0|E] =0t Z2=[H /XISt 2E 2 F0 22

J
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MX|E ol

1M X: 12 T27H ARt BE 25 HA £H6t 0 T10| 285 = 28 AF|F0|2E ot 2N E
HISICH BHH L2 AO|A T10] 502 240 150 A&t F T27F 22 502 2101 1002 7| =5t OFX|2to|
T10| 1502 MA| T22| ZHAIO| AFR}EICEH BE OFK|2E M 7| 2 A I 20f| T12| ZHAIO| AtELY =12 A

QICL "7, L'0| OtL|2} ZHIEA|= "1, 2'0|Ct.

2H 0: 12 T2 ®HM 2 T1 ™At == 2EH AHFO0|0{A 2147t T2-T1 &=A{2F 2Tt 22 T10| A2t B
lockE 25 &E 3t £|0] unlockS AlEHSID, T2E 2R3t lockS 25 2357 | Moll= unlockS AIZHSHX|
ooz = EAMMMO| Z2 2H &= ME XFJtssICt AR 2otk At B ZF T1-T2 =A7t ME &[0 2|H
ZAutet A X|Btet.

38 X: L2 lost updateZ| 28st0] Fetot ZntE HFSHA| Xttt = AWM= T1-T2 &AM 7 M E&|X|2
BUIM= T2-T1 &M7t HEE|0] ot A7 =& = XM7t FIHFRICE w2k Sttef 21E A2t

A1E 2tofM H|OIE &
SSOA| QL 'L, ©'0| OFL| 2} SHIZA|= ', 2'0|L},

4H X: =22 Feiot Z20tE HESHA| 2 £ 2 HESHK| £
ChAl BOI| St lockS &= EOICt. O] HEO| & EzH
OfL|2t SHt=A|= "1, 2'0|C}

tCh c ol HRE 222 AXNE| = lockS xS F

H9| &M 7FALL BOIA M2 LHEA| HoICt '&, 2'0]

QEXOIE
lockO| 2QIC}H= 0| R 2 ehet Fatotitn HH S A2 locke —'—XHXHP}OFLIEfunlockC’ SRl

7l MZ2 locks CHA| ZEX[, 22|10 At BO| CHsl & EZH= 49| M= 2|7t E7HX| Z2X|0|Ct,

H

CHA| LI O = A| mhHE
2P O|OJE] &= A, BOI| CHoll T12t T22| ME =M S E Mo 21 1 &= MIt 2= 50| M SLetX| 2telstH
2t BE 20| TI-T2 E= T2-T1 S 6tLtZ SLEH MEIHS5 D, FO0ICE &= M 7F 40| H Yot

Z1HE EFOHK| Rt
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£ 21. 24 GIO|E{H|O]A A|AHI| Lot HHOZ ZX| F2 H2?
O MEXIE2 |6H= HI0|E{ 7t o = X|Hoj| MEE| 0 U=KIE BohA &+ QUL
@ C|O|E{H|O| A E of2] X|Hoj| Z55t0] 24t X &SHH 718 H(availability) 0| s=OFEICE.
@ XY AO|EE X 0= H T XtX|M(autonomy)2 7tX| 0 SEMO 2 SAHE 4= ULt
@ ™A™ ttmgt(horizontal fragmentation)= 220l EE52 R 71 EEHEY(THH)CZE 2gst =,
Zt 222 MZ CHE ALO|Eof| X &SH= 20|C

g1
EX| ZQIE
EAOIO|E{H|O] A A|ARIC| SHA EMOI @[X| EHAM J1EM, XXM, +HA tHHStol o|0|E L &25tH=
=H|O]C},
S 7Y
X EHH2 AEXVHHOE L] AN KME /XIE SEte SUSH M2 = U= MZEO|CH 7I8M2 YR
ZoH 7t QO = Cl|O[ B T 2O|Lt MH|A X|& 7k H0| = RX| == MEO|CH XX HES 2 X|H AIO|ETH o=
Hr SEMO=E RIE(1 HO{E £+ U= HHO|CL +HA tHHol= 2ajo|Me RES & 7|F2 = LIF0
0{2{ AFO|EOf| 24t X &st= 2hAlo|Ct,
MZ|H s 4
OX: EZ 222 "MEXES stz HIO|E{7F o= X|FHoj| HE L0 UEXIE BHSHA & 4= JUCHO|CH 24t
CilO|E{H|O| Ao ZE2 K[E AFEXIZ B2t5| Of= G AX| 410, YX[E SEt: SLSHA 2L = U= fIA|
EHYol ALt SHIEAI= "AEXH= OB 7L 0 = X|Hol| X & E|0 }=X[E SEtE EICH"O|Ct.
@ 0: Y HIO|HE 03] X[Hol| 55 X &StH ot ALO|E0]| Zo|7t LIGELE CHE S22 E MH[AE Al&Y
= QU0 712 d0| =OotEICt.
(3 O: 2AHOIO|EH|0] A0 M= 2 X[ AFO|ET O = XXM E 71X S-Mo 2 2HE 4 QUL Ol =
S UESA AABI AHE| = CHE S40|LCE,
@ O: +4XH CHHl= 20| ME R E, T A tHelQ 02| EEXYCE L= Aol 2 HHE MECHE
AIO|EO|| X{&dt= MHO|EE FLt.
QEHHOIE
X FHHE "HIO|H YXIE & ot= A" = F|T 0] O|astH DS St= PO = 23l6h7| &Lt 0| 282
EHHO0| AtEXte| QIX| Zeh 7t otL|2t X 2H0[2t= ME =Lt
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R(A, B)oi| CHal tH5d &3l Qict, EsHEM T20f|M “select sum(B)
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22.C
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