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1. <K7| 1>2 olALS0f| ciet ME S 11 A= doctor E|0|S0|LC}. 0] HIO|S0M <&7] 2>2] SQLE
7

2 2
U O SRS TR IR g2 U7

<H7| 1>
name gender major
st 5 o 23]
oL 5 eE,
ik o Bk
TR o %
0157 °] g
Z573 o i
A o 28]
RE; o i
<H7] 2>
SELECT major, count(") AS cnt
FROM doctor
GROUP BY major
HAVING major=‘22%}7]" OR major="2%";

O major: 23}7|, cnt: 2; major: &%, cnt: 2
@ major: 23}71, count(*): 2; major: A%, count(*): 2
(® major: 23}7|; major: A&

@ cnt: 2; cnt: 2

02
L
[
rE

EH ZQIE
| HAVINGO 2 A3}7| 2t AlEH JE0t &t7| 1, SELECT He

C
e
HE[=XE 2= =HoIT.
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A2 HE =N

1. doctor El|0[£0{| Al major gf0| £HQUX| HHZ StolStiCt,

2. GROUP BY major2 & major7|2| 50 7§E MIC},

3. HAVING major="232}7|' OR major="8&'O 2 & O E0 H7IC},

=
4. SELECT major, count(*) AS cnt 0|22 Z1} & 0|E0| majoret cnt2 &= EICL THEHSIC

BOIM A317]= 8ElS, oM H o 20i0| 1 e QM9 FaToz 23o|L}
A

Mx|E s 4
®O0

-2 2IXl: doctor H|0| 22| major &
- 2317 29, A% 280 0 A E 0| major, cntE EA|E[2 2 ST

@X
-2 @IX|: SELECT 29| count(*) AS cnt
- EAIZE 2, 2 TtA[= X2t ZoF E 0| E2 count(*) = M2 Fo| E2|C

-E2 EH¥2 count(*)0| 12, SHIZA|= cntO|C}.

®@X
- =7 2|X|: SELECT E<2| major, count(*) AS cnt
- GROUP BY2 HAVING O|= 0| = SELECT &0l count(*) AS cntZ} Q222 & A E0| &7H =24 |0{0} StCt,

-SRI EH2 cnt €O0| glE Z1o| 1, SHIEA| = majort cnt & E0| &HH QL0{0F $HCt,
@ X
-2 fIX]: SELECT E2| major, count(*) AS cnt
0] Z2l= majoret cntE &7H Z=2|5t2 2 cnt?t THEO 2 EHE|X| =L
- =2 E¥2 major 0| gl= 2040|1, SHIEA|= 43t7| 2, ME 27t major2t E7H ZHEICE
QY HOIE
AU ED @OE D=7| X2, o] 22 gt otL|2t 2t E O|E7HK| &M =Lt AS cntE SX[H
count(*)7t 2= EHECHD 2215t7| &t
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CHAl LIQH of A Zheh
SQL Z1t 2= FROMR 2 & BE &0lst 1, GROUP BYZ £l 7|Z2 31, HAVINGRZ = JE8
Za{tH 5| Opx|atofl SELECT Ho| & £ A9 HAlo| Z1} H 8|0l O{= A| LIEtLI=X|E 2tolst

A7 ZIE
GROUP BYE= &S =1 HAVING2 1&§S 7{=2M, SELECT2| AS EH2 21t E 0|EL= EHEIC.
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£ 2. <87|>9| A7|0t0j|A| X}7| x}t210]
0|Z(SNAME)S H0{ = SQLS XAl

o tol7} B2 et S
o
STUDENTS| DID= DEPARTMENT®| DIDE & X5}

=2 227 (th, EE M £E27|2710H,
-
=

r2! J+>
rot
9'!-
it}
g_l-
03 ox
mujn
lo
o
gl
o) r
S
>
o
m
% 4
n
r

<H7|>
DEPARTMENT(DID, DNAME)
STUDENT(SID, SNAME, AGE, DID)

@ SELECT S.SNAME
FROM STUDENT S INNER JOIN
(SELECT DID, DNAME
FROM DEPARTMENT
GROUP BY DID) D ON S.DID = D.DID
WHERE S.AGE > AVG(S.AGE);

@ SELECT S.SNAME
FROM STUDENT S
WHERE S.AGE >
(SELECT AVG(AGE)
FROM STUDENT
WHERE DID = S.DID);
@ SELECT S.SNAME
FROM STUDENT S
GROUP BY S.DID
HAVING S.AGE > AVG(S.AGE);
@ SELECT =
FROM DEPARTMENT D, STUDENT S

WHERE D.DID = S.DID AND S.AGE > AVG(S.AGE)
GROUP BY D.DID;

O] 2Hl= SUE HS FX|eh A XHAI0] Lot otuto| W Lto[ot H|wdh= M2t MEZE|E HEY = U=KIE

== = H[o[ct.

At g2

STUDENTS| DID7} ot A4S LIEHNE = 40| &5 Shib= STUDENT.DIDZ AlE EICt,

] = =21
oliof o= 21 f._ SfatE Wx 2t Kb\ 7t ofL|2f, 22 otat W Lt LIo| 7t B2 sHi ol 0| § S = 0|Ct.
[H2tAf 2t obd MOt 22 DIDE 71 ol Teto| AVG(AGE) S CHA| #|4F5H0] H| w8H{OF otCt,
s JHY

2 MEFE|= WE Zo7t HZ Ro|o| g2 TXI0] 2 ADtCh CHA| A== ME2{2|0|C},
| 282 &2 HpZ ot S| DIDE U HEZSI0| 22 St SPUSTH o= B LIO|E

Tot= ZAO|Lt.

o
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Mg J|E
517} HF2 PAICHs 0|RUHOE GROUP BY Z ot BHS T 14 0|5 222 2 9 4 gict,
s 0|22 & s 5t449| DIDS LI 17| Chatel DIDE eiZsts

ot H ol S RXIGHOF SIE =, HEZ SFdQ
S o

MA|E s o

@ X: WHERE S.AGE > AVG(S.AGE)= TAIg+~E WHERE HollM =IH ALEot HE2t SHIEX]
MEF{2|7} DEPARTMENTEE Z3[t2 2 ot} sl E2| Wi LIO|E A 4HstR| &2otet. E2 3
AVG(S.AGE) H| 2} DEPARTMENT ME#|2|0|H, 2H}2 A= STUDENTOIM 2 Sl
Toh= A2 A EH 2|2 WOoF BTt

2 O: HPZ ShA Sof| CHaH LS Z12|7F WHERE DID = S.DIDE Zt2 stu} kAot ot AVG(AGE) S AlAtslEZ,
2} Shdo| LIo|E Xt7| et ut W at Mets| Hlwe o QUL @7 7101 3Hd 0|8 &3 SELECT
S.SNAMEQ 2 9| X{ 2|5t}

(® X: GROUP BY S.DIDE= ottt |30t 0HS 2 oH4 0|5 S.SNAME=Zt 7HE LIO| S.AGEE & tHe|2
H|Wdt= Zo| 7t ofL|ct, E2| ¥ GROUP BY S.DID HAVING S.AGE > AVG(S.AGE)O|H, 2HI2A|= 18
Zut7tofL|2t 2} sl HS Arpt MEF2|Q| Bt H| WSO StCt.

@ X: 221 = D.DID =S.SID7} R =YL, shdio| shup HZH2 S.DID = D.DIDO|0{Of B}, EESH S.AGE >

AVG(S.AGE)Z WHEREO||IA =17 £ 4 ¢{11 SELECT *2F GROUP BY D.DIDQ| == 27 A9} 2HX|
Qt=Ct SHIEA|= STUDENTOM 22 DID H# 2 o= A2t MEI 2|2 SHH 0[S0t =E6H0f otrt,

CHAl LI H o= A| mhE
£ Z0Ut 72 Yo|1 Hw J|FO0| T Ho| £

FXI7F 2R0HH HZ Ho| 7|of LR T theel 7| HEok=s &

rot
A
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H oz
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2 4. DBMSO| CH$t MHO = 71% SX| 42 H2?

@ &U(insert), 2 Xl (delete), A4l (update)at 22 HAS AHZSH0 |O|E & [ A 22 |X|SH= O

EO[5tLf

—_

@ Eolof st MA[Zte = BHHO| 7HSBICY,
@ &2 LiE2| HIo|H S Tt ALEXAt7E S0 M 250 0|&3tH= 0| 7hSStct.

@ H|O|E{H[O] A Ljof| = OB S 2 AFEXLIt 217 G| O]

EM ZoIE
O] 2Xl= DBMSS| 7|52t HHE Olohotal, ArEXIS| H|O|E] H 2 &A0] 2] 4 HZQIX| = Of 7|EIX]|

b
T =5t= ZHIO|CE

DBMSE A Xt MK K& C|O|E| AIO|E SHSHHA &el, AX|, A4l HME Ha|st= AT EQ|o{o|Ct AH
Xto|=2 S2|M H0|E FAE AKX AH CHREE=X] 6 RO|CL 7|} E= 0| S22, & X2, SA|
FRO0ICt.

A T4 HX A2 ASKILSE|H ME KIL IHY 2= E 2otoF H|0|H E &= d4lo|ct. DBMSE O
oA MEMEE &7|10 =2|1H o2 26k sict.

MxE sl d

-

(@ O: DBMSE insert, delete, update Z2 HAOZ |O|HE & HASHD 2|4 MEfZE R 4 UCH
oIo|H =2t 7|52 Y% MX[0|2=2 Lt

(@ O: DBMSO| M= H|O[E{ 7} A =|H 2| Autofl T LHE0| HHE B [0 #ixH HEHE T2 4= UCH H 9
XNE|et AAlHtE 7|52 Aot X2 Lt

(® 0: DBMS= O ALEX7L 22 H|O|EHE SAI0| SRSt MY = JUEE SAH Hofet 3
M|lZetct. Ch= ALKt A0l Metsttts *E*%'OIEE 2Lt

@X: B2 222 "AFX7F A H0|H FAE EZX"SHCI= H0|CH DBMSO|M = AHSAZE E2|H H|0]
FAE AT HEGHK| ¢t Aolofet AF|OHE Sl =2|H 2 E H|0|E{0f| H2etCt. SHIEA|= "H|O|E{t[ 0] A

DBMS7} MSsts 2ol 7|51t M2 Z2E Sol h=A &S 5= UCH"O|C.

=0
N
olr
mjo

og moIE
@ W2 A2 & QICH'S RE0HEE QI ALL M A& 20 S X HO|X|3, SEe 1 gl
"X I Gl0|Ef FAE HE"BHe BHO|CH DBMSS] A1 S2| KT ¢IX|S ALRXtoA &7|1
=a|5 H2g HIicHs FHolct
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CHAl LIH o= A Tt
DBMS & MX[= A C|0|H =&, Zo| M2|, SA S/, HIO|H S&d Z2 ) 7Sl etelstet. 22

FAZ AFBAI} AT 20fof BT HHO| LIRS TH X2 WAlo| O E Sl MX|2 Here 4 Qick

A7 ZIE

DBMS= =2|H Zo|Z HZota, AT T4 HZ = I X2| Y4{o] EFOIL.
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= 7. 4clofE{2] EFat A2 ofl et BEOZ S| ¢42 US <HI|>0|M 25 1E H2?

<H7|>

1. NoSQL HIOIE%HIOIﬁE 2HAY H|O|E{H|O| AR CHH 2ot Y Etd HHS K|
L. MapReduce= 2] .. E(HFE)0l| 24HE CIO|EHE XM2|517| 2/8H H[O|E
Xe[stn CHA| 24 &S PE S K| Aetot,

C. 8lH|0|E 9] EXE Ho|sh= 3VeE HI0|E Q| &2 (Volume), CHEM (Variety), M2|& X (Velocity) S
o|0|st, BlG|o[E el RE2 MY, utHd, H| Ao H|0|H E 5 Zetoirt.

O Oy -
=, HIAE 0to]'d(text mining)2 T X tEl CIO|HZRE &8 HEE FE0ot= 7|=0|t.

0%k

1O
— —

@, c
@L,C
@ ,L,2
@L, c, 2
xck 3
od [
E£X| ZQIE

O] 2Xl= NoSQLe| 224 £4, MapReduce?| E4 X 2| &4, BIH[0|E] 3V, RIAE Oto]' 2| L4 HIO[HE

72 = JA=KXE 2= ZH[O|Ct

s 74
NOSQLE E4h STt 13t Hl0|E| DS FAIsH: HIEAI o] Eftf o] 20|, B Hlo|EfuolAsict
SaF o 2%t QB HZ3Hs M0l ofLict,

MapReduce:= H|O|E & ¢ L EZ B O = HA|0| OfL|2} 2AHE HIO|HE o2 =E0|M & Xe|et 7| ZIHE
EAISt= HAlo|C,

H10|0|E 2] 3 V= HIOE{ Q] 72 (Volume), CHEF A (Variety), X 2| = (Velocity)O|H, BIH[O|E =

Mo -HEY - H[ Y 0| E 25 EEstct,

HAE OO|Y2 T2 HIEH L= HHEH HIAE HO|HO|M RE8 WEE FE35t= 7|=0|Ct

—
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MZ|H s o

X

M2 1, C2 SX| %2 ZI0Z 2Kt c 2 5H= FI&o|Ct,
A=
—_

12 "NoSQL H|O|E{H[0] A

= 2| C|O|E{H|O| AR LI Zroh Hetd RHS Sttt = 20| S2[Ct.
LEHO = FAIY C|O|E{H|0] A= ACID 7|gte] Zot 22 S AL, NoSQL2 &gt 7188 S 2l
XE 2 S MESts 37t B
C23Vve olnjet 8ln|0[E H0|E R 40| 25 ST
SEl {82 7, £0[ OtL[2t 1, L, =0|C}.
@X

[=|
C28= E%OIEE @& MESIX| =Lt
£ 222 L, cO| otL|2t 71, L, =Oo|C}
®0
@2 7,L, 22 X %2 A= F 0 S|t

o
Lo i
T2 NoSQLS| Y2 S 2tAIH Cl|O|E{H|O| AT} I ZSICta oF &0l X1, L2 MapReduceE SLEE
Xe|HME 2ot FHo| SR, 22 HIAE 010|'d2| tf & H|0|E| & &2zl o|o|E{2t 1 ot Ho| &
=
e

=2 "Z3}El BO[E{" 7} OFL|2H I HE e U MAE HO|E{0) M K88 HEE

St

@ X

@e L, Cc,22 28X U2 HoZ FUX|T c0o| 2= T&0|1, tHA 10| ZEHE|00f SHC}
LI} 22 E2l Z&0|X|2t 2 3 Ve H|0|E S8 MHo| @& gt

E2 RS2 L, c, 20| 0fL|2t 1, L, 20|C},

QLI HOIE

NoSQLO| 2IH[0[Ef 2tZ0l| A B0 MRICH= O| Rt = 2tA|d C|O|E{t|O| A H Lt U2 0| O ZStTt

x2k517] 1Lt 3 MapReduceS B2 HIO|E|S S0 20t H2lsts 7|22 Q8st7| dm, YAE
ojojde PxslEl ClOjE B4R SEetel 22 9= IR 87| 4k © 2 3vetHlo|E S3S S Sof
RIAISH Z20] 0| X|3F LA RHl= MESHDR of7| M ES2|5 Kot HES x| ECt.
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E7|0lM 0]0] C - BD7t FHHLEZ 23l #£|0f| 3l C - D7t Ht= HEIBIC.
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o moIE
@2 CRLE Bot FIHAIE 714 BEE|0R AT P2 4 U0k K2st7| #cks Ho| go|ct, J2{Lt F0fzl
445 7h20] AS MEZ BHS0] L= RAIS 91O B2 HEoj A7 07K YLt

£ 2t MEX|o| §1F 44 TE HES BH 7o) 2Ch 225 £490| HZof Sof7fe
o, =
o
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2 9. Mol(indexing) 7|0l i3t MHO = J1& 2 A2?

O HIE®M(bitmap) M212] 37|= HIO|EH|0|A I 7|0f| FEFS QK| b=Ct,
@ xt4:7F n@l Bt-tree= 2EE H|QI$t D E L EJ} X|ASHn/2 7| ZQIE{ZE ZH=C},
(3 B*-tree= B-treed{|M EfM 7| S22 K| {5t

A0
@ Aol X mpUo| 452 H|O|E{H|0|A IT[0f FekS HX| Q=L

o2
£H ZolE

O 2R BIE W Mol B+E2|, Mol A%} TS| 7|2 NHS TS 2H|0|Ct

S H

B 2 M012 2t Z40j| CHo B HEIS S M10|2} 2| T 474 SO|LIH BIE 27 817H| SO{wit,
B+-E2| LS S EHAE 7|9t £ AR 3| 2E EOIE S 2| Zoj 20t £ 2 E2/0|0, B FE LEE
A4 b O Q= FAIS 7H3ICH

MOl 2K} IFUS AXF HF + QIS ZBHet TXO|DE T 279 QHEE Y| F7tof Tf2t B4 H50)
W3S et

@ X: HEH Melo] 3 7|:= HIO[E{H[0| A 2 7|of FRSHX| ALt 2= =7F SISHH 2t 2ol i Sdt= HIEE
20| ZOJZIL}, ST BH2 "Iehs HX| gF=0"o[Ch SHIZA| = "HIEY Mol 37| = 2|2 E 42 £49)
2 EEO| ks Hertrolnt

@ 0: Xt5=7k nl B+-E2|= REE HQIeh =7 2|4 g4 0|4 MY K= 2 =AU S WELC AIY

ZHOM = HIRE 271 2|45 n/2702] ZRIE S JHEICH= Tls2 Fe(Sit

3 X: B+-EZ2|= B-E2|0f| M BM 7| S5 ®7et 7271 OfL|Tt, 23]z LR 29| F2] 7|7} 2[Z 2] 7|2t

S7H LIEFLIR 2 B M 717t SF 2|0 22 4= QUCH SE BY2 "S=2 R7{"0[Ct. SHIZH| = "B+-E2|= &H|
HZE EQIHE 2|02t R0 LR L E= EHME 7|8 |RX|5H= #X"0|C}

@ X: Mol &=X o o] 452 HIO|EH|0| A 2 7|0f| Hebs B, THUO0| HX|AHLE QLHZZ S=0| BOHX|H

HZ HIE0| B7tE 4= UCt S8 B2 "FeS UX| Q=CH"0|Ct SHIZAH|= "Ml &=Xt JIP%'QI ds2 ot

3712t @HEZ HTof| gets =Ct"o|Ct.

Ot @ BF "Iehs LR et ets T B910| 2FOoICh ME FELE MOl X2 E HIO|E 20| HESF
3712t -§50| 20| St @2 B-E2|2t B+-E2|Q| XH0|E "S5 MAH"ZE HX 2|2 <0 Z2(7] &ct.
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CHAl LIH o= A Tt
Aol 2H0IM= A 2t 27F FAS MESH=X|2F H|O|E 7t S50{g f F40| 20| S7I5H=X|E =L,
Al

2}
B+E IE" H LEE=EM 2T AN ZQIE"E 0, H[EY Molap Mol &Xt Il 2 H|0|H St
.I

B+E2l LS B4 21T KT, BEWT Mol 4 TUS BlOJE] F2O| 3 reth,

rir
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0. 21" 2Hof|M 2l2i7|(foreign key)oll st ¥HOZ J1E &

Re?

rio

(D CHE 2ljlo|Mel 7|27 (primary key)E &t x5H= 7|

@ 7|27|(primary key)7t Ol Z&7|(candidate key)

® 2H7|(candidate key)7t i ©] 7|2 7|(primary key) 2 M| X| 2ot 7|
@z F

=2 AR AESHR| Z5t= 7|

()]
1L
[
rE

EM ZoIE
of 2Xl= 2l2i71, 7|127|, 271, tiH|7|2] HelE #25t= ZH|O|Ct.

I_I—I_

e2i7|= CHE "ellol el 7|1 27|12 E=5t0] &2[0] Ato]e] EHAIE Eoist= 7[0]Ct.

THI|E RES FYUH MEY = A= 22 H4 TR0t

727l 27| S tHEZ HEE 7|o|Ct,

CHAIZ | = £ 2717F o2 7H mf 7= 7| 2 M= e K] 42 LHHX] £ 27|0|C},

MxE s d

@ O L+E oM 7|=718 EZ5t= 717t 22H7|0| 22 FL. Q27|= HZx 282 RXISH:E Ol AICt
@XEREE2"7|27|7t ot FE7|"2t= BT = 2|a|7|E EHet HO|CL 7|27|7t ot 2 H7|=
Q|27| 7t oL |2t CHA| 7| of] SHE STt

B@XEE RE2 "FEI|7t e nff 7| 27| =2 MY K| ot 7|"2ts B0|Ct SHIZA|E S 27|t ofE
HE 7| 27| = MEHE[X] @42 7|1S thA|Z[2t 2 oiC,

@XEE BRE2 "H FES LR AESHK| Rot= 7|"2t= BHOICL SHIZAIE 7= 24 RES LRSH
AEY 4 A0{0F otH, 17 MEO| =|X| E2H 7|7t OfL|CE.

QE ZXOIE

@2t 32 ZF tiA7|el 2 2l2h7|oF vt =2 SFOIC). 27]= "CE Z0|ME FXST = 2|
4 80|, thA|7]= "= EI|S Ato|o] ME ALt Et= LR 2F 7HE0|2= oA Ct2CE

CHA| LEH O] A| ThEt

MX[of "CHE 22|0]Me| 7|8 FZICH"7ELIQH 2f2H7| S HA MS2|H ElCh gt 2 "S 27| & M E[X]
24S"0| LI CiA|7| =2 TS EIC), fEok R AEO0| 2| X| oo o =0 7|7t ofL|2t= HE el

oI5ty it
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o7l ZolE

el2i7|= sh2 HZ=ots 710]1, thA7 | = = 27| LR oM EE=tet 70|,
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2 11. B t-treed]| i3t Mo 2 J}% 2

Re?

ro

O HH Mol 0|},
He| Z2|(range query) X2|0f| H{ZEXO0|Ct,

® 2|ZE(leaf node) 7t CHE 2| &0l ZXHE 4= UALCH.

@ 2E 9|o| 1= E0j|= ARLE it 0| 4ko| Hl0|E{7} S0f Lt,

Het 4w
&1 ZoIE
Ol 2= B+E2|2| 34| HEQI SX Mol el o| X3y, 2|T 2l 7Y, .= E HREBS TEt= 2Ho|Ct.
S 7Hi
B+E 2| C|0|E{H|0| A0] A B0] Ai= ST CiTtA| Mol RER, 7|= HHUE0] YT 2| =S 24 HAZEof
2] 24 Moll R2/5HCh,
B-E2| 2S¢ E2(0|02 BE 2| =EE 22 2 Hol| It

ARl FE"0|H, SHIZAH = "SH Efc*ﬁl Al jc"0|'1f

— o 1 I
@X:B+EZ|= 2| E L ES0| 7| MU= HZE0] A0| Hel HE AEHo = X2[sty| &Lt S2 #H2
"HzEH"0|H, SHIZA|= "Hel 2 M2|of| 2E&X"0|C}.

@ X:B+EZ|l= #¥ EE[0|E2 EE 2[E =7 SUS Zolof EXHICE 2! #32 "THE 2 2o EXE =
ACH"0|H, SHIZA|= "R E 2| & LE= Z2 2| &0 E™SITH" 0|t

@O0:FEEHeISt EE= B 2 0| MUK EE RAIZ 22 22 HRE ZUS WEOIL M2t RE
o9 LLEOfl= AX|LE =it 0| 42| H|O|E{ 7} S0 ALk= BFO| 7te JC

b

o molE
@9 @2 B+ER 9.| Jg@.*% UICHE 0] £ MX|0|Ct 9| Holk 2|mo| A%t ¢ mho| ZFo| 1, 2|z

2| =2l A MZIolH| 0| 2 =X|H QEICZ Be{7}7]| £lCt.

rlo
ENl
0°|'
Im
E
N
M

x

bl
o

CHA| LEQH O] A| Tt
B+Ez2| MX|7} LIH HXN SHUX|, 2[ZIt Z2 2| ”X|, 2|27t =X HEE| =X, FE 2 E9| A4

HRE0| RXIE=XE 7| E22 HEOHH

# NoteBase



J|Z0XSHEE - SFA/MEM/TS - CIOIEHO]AE - 2018 - 6&

# NoteBase



71Z20X HEH - SFA/MESA/72 - HIO[E{H[O]AE - 2018 - 6

2 12. <H7|>2| 2a0f|M X|H A (deferred update) S|=7|HE 0|2 uf, A|AH S35 23
0| M redok|0{0} 5t= E E_H&I MES nE = 7e?

<H7|>
begin_transaction, T3
read, T3, A

write, T3, A, 5
begin_transaction, T1
commit, T3
begin_transaction, T2
checkpoint

read, T1,C

read, T2, B

write, T1, C, 10
begin_transaction, T4
commit, T1

read, T4, D

read, T2, A

write, T4, D, 20

write, T2, B, 15

write, T2, A, 30
commit, T2

read, T4, A < A|AE| 21|

®T1
@712
®T1,T2
@T1,T2,T3
Heh3H
EN ZIE

X|H AA2 commit 0| 2| A4l LHES H|O|E{H|0| A0 BtESIX| o2 E71 uff= OHX[2 checkpoint
0|=0fl commitEl EgHZHM O redo CHAIO 2 ZH=X|E 2= 2H|0|Ct.
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SHIE &M

1. 57 7|82 01X checkpointZE &=Lt

2. checkpoint 0|0 0|0 commitE EFHMM2 checkpoint A|&7HX| gtF0| Bt WO = HOf redo
CHAMO| A &| 2| BtCt

3. checkpoint A|E0i| I Z0[AUAHLE checkpoint O| = 0f| A[ZHEl EGTHM TH20| crash 0|0l commitE
EsidMOr nECE

BOf| BtHE|X| AUO D Z redoT undok SHX| =Lt

AN e MHE0|2 2, HX checkpointE 7| &2 HeIE E2 7

i ro
- o
=

=2

>

Ir

W)

MX|E ofj &

@® X

T12 checkpoint O] A|ZEHX| 2t checkpoint 0|0l commitE| RS2 2 redo CHAHO| T EHEICE CHat
T2k checkpoint 0|2 commit=|A 2B = OXME T18H 1=H F20| M7ICEH Sl Fod2 'T1ot
redoElCHO| 11, SHIZAH|= 'T12 T27t redoZICHO|CY,

@X

T2= checkpoint 0|2 commit=| A 222 redo CH&HO| BECH J2{LE T1 HA| checkpoint A& 0ll=
0|2 Z2 1 crash M commit= U222 BHH| redodtof $tCt E2I HH 'T2Ct redoEICHO| 1, SHIEA| =
'T12 T27t redo=ICt O},

®0
T12 checkpoint A|E0{|= T F0|A 1 0|2 commitE| R EE redo CHAO|CE T25% checkpoint A|& 0|
T F0|A 1 crash Tl commit=|RLE 2 22 0|} Z redo CHAO|LCE. [h2tA redo CHAM2 T1, T20ICH

@X
T3= checkpoint 0|0l 0]0] commit=|ALCt. OFX|2} checkpoint 0| = redo &2 checkpoint 0|=
commitEl EAHMMO|EZ T3= CHA| AHSHX| QH=Ct. S8 HH2 'T3E redoElCt'0|11, SHIEA|= 'T3=

redo CHAO| OFL| 10 T1, T2 redoEIC}HO|LCE,
QL ZOIE

checkpoint O|0f| A|Zf3H=X| 6 22H 210 T12 WAL, commitZh 25 T37HX| Zetdst= A7t Z Lt 0]
2HQ BH2 A AHO| ofL|2t OkX|2f checkpoint O] commitE| R =710f| QUCE.
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CHAl LI o] A| JHCt
X HA 273 2H|= 0FX| 2t checkpointE HA 3t1, 1 0|=
JCHS crash A|EX] commitE X| 42 EHMM S H| 2|6t HE Tgo| e

X|H AA E71E= undo2Ct redo £40|H, checkpoint 0| commitEl Zd2t ChA| BHESHCE,
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2 13. <&7|>2| 2j|o| M Student (sno, sname, address, score, year, dept)0i| CHsl, o{2] 27|
=&l S fAste{ 0 SiCt, 2| t=2e] AutE MdE| = Eaj|o| M| Xi4=(degree)et
FtCIL2|El(cardinality)7F HF2 | "X|0{X|X| et Zi2?

<H7>
SNo sname address score year dept
10 215 A& 50 100

11 | P | oA 90

12 | 193 T 55

13 ol 54k 60

14 Aes A& 70

15 o] ef ¥ ol k=Y 100

16 HA 54 70
2l

200
100
200
300
300
100

WD IDN|W|H

17 | A¥A A 65 100

@ O years=3 (Student) — o gepr=100 (Student)

16 7 ;2
@ 1T sno,sname,score (Uscorc>60 (Student))

2413 7 5
@ O years=1(Student) U o yearc=1 (Student)

16 ZheleE : 3

O address=thd" and year=3 (TT snojaddress,score.year (Student))

A4 ZheldelE : 1

Het 1y

EM ZoIE

Of Xl &, X Ee, £, & Ee ALt 7l Baf 224|089 Xp=~2f 7IC|H2|E|E T3] M= 2X|0]Ct.

-

EFalsl

Z0{Zl Student E2{|0| M9 £42 sno, sname, address, score, year, deptZ 67H0|C}.,
K= 2ot 2o Mof| He &4 $0lCt

FiCide|El= A1t Zajlo|Moj| = M2 CHE 5 E £0|Ct

MEf M2 Sat H2OZ ki RRIEICH

Ed A2 X[ ™ot 400 | D2 Xp4=T} HERICE

A g2 22 A7|0|2| 3stH 2N 55 FE2 SLIE 2.t
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NEEER

T ThAl GiAE Zt A2 M Bict

ME 0 3 K4E flEjol 20, £ N3 K4l BAs 44 4ot 2rt

JH|Qz|Els TS Bt B2 42 AT, AHETS o HEolM F DS ¥4, g 522y
FH| 42 BB

O FAIS ME 0 0 2BH0| £%| A AT A4 G4t Zuto] 44 40t £Z £2 27| G2o|ch

ALk b
1. @Ol A year>=32| £E2 sno 10, 11, 13, 15, 172 5740|11, dept=1002! FE2 sno0 10,12, 16,172
47H0|C}, wHatM xFEIEE2 sno 11, 13, 157} ot 7HC| 22| E|= 30]LC.

2. @0 score>60Q! £ZL2 sno 11, 14, 15, 16, 172 57H0|C}. sno, sname, score@t EHa|

= £ 3550
M7|X| eteB 2 FiC|'dE|E|= 50|11 Kts~= 30|L}.
3. @M year>=421 £E2 sno 10, 152 2710|11, year<=12| SE2 sno 142 17H0|C}. = ZIgto| AX|X|

oa'-'QEE SHElst 9|.|:| L E| E|E O|I:|-
4. @0l M sno, address, score, yearZt =7|H kj4= 40|CH 1 5| address="CHX' and year=32 9tZ3}
EZES sno 11 3t7i#o|= 2 FtC|'D2|E|&= 10|Ct.

rir
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MX|E ol

@ X

-year>=3 Z1t= 57}, dept=100 Z1t= 47HO0| X[t Xt EH O M= & FZ sno 102+ 170| M7HE| 12 sno 11,
13,157t =Lk

- M2t K= 62 SEX|2F FECID 2| E| 27t E2|Ct SHEE A= FHC'E2[E| 30|Ct.

- O] MX|= &R ®WX|0{Zl E7[0|2 2 HEoOo| ElLC.

@0

- score>602 60 X110|2 2 score?t 602! sno 132 M|2|=|1 sno 11, 14, 15, 16, 178t ==L}

-sno, sname, scoreE FFSIH &4 3700 HOt XKi~= 30|12, snoZt 25 HEl 55 M7 7t LO{LEX| 2ot
7IC|'22|E|= 50|C}.

o

-year>=4+= sno 10, 150|311 year<=12 sno 140|L}.

-BHEet 3 B2 & 340| D2 Fhige|E| 30| Yrh M 1A 2 BRBRHE A7|0Hs I§ 20|22 A4
6 Bt

- MK sno, address, score, yearE FEEMC 2= A1t £42 4710|C}.
- 1 Z1H0i|M address="CH¥'0| 1 year=3Q FE2 &4 ot 70|22 7IC|'E2|E| 10| 5Lt

QEtHOIE
DOl A = MEf AHnjo| 7§40t 211 5.4=1X 7| A XM O Z tj7{L}, 2E FZ0| RAUQIX| EQISHK| o™
QEO| LI2LC},

20| M= score>602 score>=602 2 ZH2 210 sn

o = L=
EF H = MAHEE HQlstX| gt e FE 2 2 M= Ak X3 LI2LL

CHAl LEH o= A Tt
AT Xp=F FHC|22|E| 2H= HA it &M E X0, ME0|H HE FES

— —
e &4 49 55 M RS U2 Solsts WA O = metsirt,

>

N2 HEAIS 5|, FHO|H

y T

o]

[

Xt

i1°}
N
H
m

rx
2
rlo

FXl, FE2 A Hel, FIC|2E|El= £[S M2 LHE /& +0|Ct

)

+
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2 14. M| A 22 (Entity-Relationship model)of| ch$t MHO 2 71 2X| 42 2i2?

@ ME EI JHMlE 4T EFY WM ZEE $42 22 2 = d&E=Ct
@ ofLtel £40] o2 7o £MZS 7HE = U= TiEe S BAE 5= AT
(3 45t JHH| EFY (weak entity type

p
@ StLtS| FHMIO M AA 2 2HAIS 2= MAHE 2= B8 Y 4= gl

o
1L
IS
rE

£ ZQIE

ER 220N MEEIY &%, LHELL &4, ofet 7HA| EfY, [AHH 2HAI1S] B 7ts EE FEdt= =H|0IT.

|
FHEIU D MEEY: MEEIY2 FHEFS| £ 2AIE &&= 5h¢ 7HA| EFIOICE

: £40f thish 2] S 7HE =+ UASS LIEfL= £80ICt
2= AR5 MBI X 90t 27X 7HA[2| 7|0f| 2| Z5t= THA| EFR Ot
Xp7| Rplap = 26A|0|H ER 2RO M EHE 4= UCt.

OI-
-
r
-
1o
A
—__
=
N
-

N

-

E
ofst Il EFY: KHAIS| & 49BH

A 2A: stutel JHA| EF O]

MxE s d

@ O: MEEIY 7iHl= #+IE

WAl = Olo{2E=LhE HoM R ’%%OIEL

@ O: o5 *“S HotHs, XHASME oM7L S £800 63 22 7HE & A= BRE LIEHHL,

Ho| &t

2 7|12 GME = QICH AE2 2R JHAIS| 7|2F oFSt A
|§ ZeelM 0| F .

@ X: ST BH2 "HAY 4 GICH"O|C, SHIE = Stitel JHA| EF0| Xt | Rl ap 2 A1 E S= xHHA

ER 2RO M Foigh = ALt

i

A=

fo
o0

f IQIE
oFst JHA| EFRI Tt XA HAE ShH 27| thRof Al
@= ER ZEO| EAHSHK| otz ANE thddte 28

SA|H QEO0| ECt.

tsd 2Het A B 7tsd 2HIE 2835t7| &Lt
O[2tM, ER 20| X}7| & X 2A X LHE &= AUACt= HS
CHAl LI H 0= A| mhHE

ERZE MX|= X & A B 7ts R 2 LpF0] EEHSHH EICE XE7| XHADre| 2HA1E
USHH M HH ZAS T 1%EII'_, Kpalof £-4uto 2 AEE|X| Q4= SHH ofst JHA| EtY S =2 ElCt.
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? (4, R2(P2, A2, P1)0f|M

= 15. <E7|>2| ERDE H¢ist 22j|o| M A7|0fof] £351= HE 2F DB A2
E P12 R12| P12 & Zot= 9|2i7lolct.)

2= M £427|27|0|H, P1(R2) — P1(R1)0lIA| R22]

@
@ > [

2. R1(PL, AD)

v, R2(K2, P1, A2, P3) P1(R2) »P1(R1), P3(R2) >P3(R3)
©. R2(K2, A2, P1) P1(R2) —>P1(R1)

2. R2(K2, P1, A2) P1(R2) —>P1(R1)

o, R3(P3, A3, K2, P1)  K2(R3) »K2(R2), P1(R3) > P1(R2)
H. R3(P3, A3)

. HK2, P1, P3, A K2(1D) —K2(R2), P1(1D »P1(R2), P3(1) —P3(R3)

@®,H, A
@c,z,d
®1,2,0
@c, g, A

EM Z2IE

O] ZH|= ERDO[A 2Fst JHH|2| AlEXA Pt N M 2A|0f| 22 2| £42 20| d HEt AElS EAe=2
0 L= =H|OIL}.
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MX|E ol

18 0: 71, b, A2 Z%t0|H Al C} SHFZ &|0|MOIC} “R1(P1,Al)" 2 At JiA| R19| 7|2 &30 Mo|2 2
QIC} "R3(P3, A3)" & 2% 7HA| R32| 7|2 2|0 M0|2 2 STt R22 R3 ALO|Q] HE N : M EHA|0] 11 27
&M A4S 7HXI2 2, &0 JHM[0l S48HK| E11 T H(K2, P1, P3, A4)" HE Hx 2lajjo|Mo 2 EdlistH, o]y
7|27|= R29| AlEX} {K2, P1}3t R39| 7|27| P3S &%l {K2, P1, P3}O|C},

2 X: £, 2, uo| xBtolH| co| E2{ A7t E2|Ct H10| 0= Ot2 22 12Xl Al 2AAH|0|2 2 R2= AR}
R10j| Q| &= 2Fst JHAM|0| 1, MM UEZ HA|E BET| K2RIO 2= AlEL|X| LO_Er a2k R29| 7|127|=
2RI K22t ARK 7| P12 & F2 587| {K2, P1}0|0{0F BtCt. =9 "R2(K2,A2, P1)" 2 K202t I ES
JO0K2E BH5 7[27|2 MU= ofst JiH| &0l of RLE S2|C 22 =l 2 "R2(K2, P1,A2) =
K22t P10 SHH UES 10 BE7|2 BI|MODE 1 XN 2= SHIE B3HO0|X|2H e Rel co| E2|E22
2H M7t E2Ct

3 X: 1, 2, 09 =BolH| oo| S A7t E2|ct 13t 22 24zt R11} oFSt JHA| R2S HE2A| LIEILH K| Bt
02| "R3(P3,A3,K2,P1)" 2 N: M A HE R30|| 53 R29] 7| K2, P12 R3E E0{SR 1 A £4 A4
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