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(D on delete set null'> %&Et Hol=9 o] AAEH,
AzstE golBo do 9 7] Dol nullE AAEH

@ ‘on delete cascade’= FEEHE HolE9 o] AAEH
Fzete dHolEe @ e 9y €& A

FzE = HolEe do] AAEH,

7] Lol Abdell el

@ ‘on delete set default'+
Fzeske "HeolEe] o gle
default #+& #A7%ghe}.

@ ‘on delete no action'> 3
& o), Fxsh= Holee o] AT A

FA Reng gk

25 HolEe #& AtAsE
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& A HolEe shdw Follo] Zld s 9 AF
I 52 AR kAol 108 ol 0T Folelel
EERDEEE LS
9% SQLECE $& R

34

shd ol sty 7
1 A 20 20
1 B 10 20
1 C 5 8
2 A 15 10
2 B 15 20
3 A 5 15
3 B 12 20
3 C 8 15

@ SELECT -&otg], SUM(#A<F)
FROM 4]
GROUP BY o}
HAVING SUM(SHA4) >= 10 ;
@ SELECT &o}], SUM(ZHA5)
FROM ZHA]
WHERE SUM(H34) >= 10 ;
@ SELECT &otg], SUM(#AF)
FROM ZHA]
HAVING SUM(EHA4) >= 10 ;
@ SELECT -so}g], SUM(ZHAF)
FROM ZHA]
WHERE 45 >= 10
GROUP BY %o} ;
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@® 9~ EA(trigger) T (assertion)

@ % A A7} Z 2 A A (stored procedure)
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@ dleleHo]ze] tigk A AT (role)ol e Fold & Atk
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@ F°x1 ERDE " olAd o2 A (mapping)std, 4749
delol o] AT
@ 2E AHE @015 st ol el HAE FAstolof At
© BE FAHe Holk 19 o] Abglo]l EAlstoiof &,
AP WPEA] Shte] Ao AdrEofof Fh.
@ A2 2709 FAel FAld 249 5 9l

. ohe d2EA F3 FDY H 471 (minimal cover) FDpin=?

—(Y—X, Z—> XYW}

@ FDuyn ={Y—X, Z—X, Z—Y, Z—> W}
@ FDyn ={Y—X, Z—Y, Z—W)
@ FDyin ={Y—X, Z—X, Z—W)
@ FDyn ={Y—X, Z—X, Z—Y)
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1. B-Eg A& == 9] 7] Zkell
Aelxe B9 74 w&& HY ¢ ](preorder traversal)

Fla=n
U, 9 -(dense) ¢l¥lAE 3] A(sparse) ¢l9 2o H] 3|
A2 AR wWhEAT O B T Wa R gt
. B-EgdA QI a7t BAste] gx »rv) #3g
o, F3F 7] ol ¥R =@k op A2 Ry
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S Az ngo] A w EWRAM Ty, Ty, Ty, Ty, T55
sty g8 18 el wpute® 7]EH DBMS Z1ojth
o] 2715 Al&ate] FA 782l & 719 undoredo Y FE

T ) 3
<checkpoint>+ # }é 712 271 gFsow, <Ty, A, 200, 400>
Tio] dlold &5 Al @Al #% 200 40002 BAG}E
Jnlel= 21 Eﬂiﬂolﬂr. FPHA @o 219 g2 &AL

1A Fe=

21 W3 2 ¥3=
1 <T, start>
2 <Ty, A, 200, 400>
3 <T commit>
4 <Ty start>
5 <Ty, B, 900, 1900>
6 <checkpoint>
7 <T; start>
8 <Ts, A, 400, 700>
9 <checkpoint>
10 <Ts start>
11 <Ts, C, 100, 5000>
12 <T3 commit>
13 <Ty start>
14 <Ty, D, 700, 1300>
15 <T5 commit>
16 <Ty E, 1300, 1500>
A2 A

D Ti& o3t undo9} redo SHE F3skA] ok
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CREATE TABLE &54 (

AAWS INT NOT NULL

A4 VARCHAR(20),

PMWﬂYMW(ﬂMQ)

CREATE TABLE %% (

HEZWME INT NOT NULL

HEW VARCHAR(0),

A VARCHAR(20),

PRIMARY KEY(3-##3));

CREATE TABLE 7}&H=1 (
AAHZ INT NOT NULL,

BENE INT NOT NULL,

714 INT,

PRIMARY KEY(JAWE, HENT),

FOREIGN KEY(JAH &) REFERENCES s A(AANZ),
FOREIGN KEY(¥-%#%) REFERENCES #-#(#-%%3));

TH YA
HAHS A
1 TEA
2 +HB
3 FwC
5
HEHS 59 A
1 51 iy
2 HED o
3 B3 e
JtgdE
HAHS FEUS 744
3 10000
2 1 20000
2 30000
<®7] 2>
SELECT ﬁiﬂ‘ﬂi A
FROM & Al
WHERE NOT EXISTS (
SELECT #-#5-#¥3
FROM &
WHERE -3 A4F="#7} AND EXISTS (
SELECT *

FROM 7}&F21
WHERE /22 Y- W a=103 1
AND 7122 1. GANS=3FYA.JAHD));
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SELECT #A.0]&, uF.0l5
FROM 84, &t} g
WHERE S8t aE = g3} 8laas
AND W ngE = i g ae
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F Yol Ty, Toell ¥4 disr A O~ 0% 3% 23
deo]do] 247} Ry, Ry, Rt 2t} AAks vl2 A d4dg 222
T) Ty
A B B C

aa 10 20 XX
bb 20 30 NAY
cc 30 40 7z
dd 20
R<T OT; R<TIOT, Ree=Ti ©T,
A | B | C A | B | C A| B | C
aa | 10 aa | 10 bb | 20 | xx
bb | 20 bb | 20 | xx dd | 20 | xx
cc | 30 cc | 0 | yy cc | 30 | yy
dd | 20 dd | 20 | xx 40 | zz
20 | xx 40 | zz
30 | vy
40 | zz
a &) e
@ $hd xRl o U  AF 9 R2R1(x)
@ &l R0 o FHRUH  LEF AFEA
@ o MU+ & R0 AF FEQ(0)
@ o U S gRERJAC)  LB2F FE00
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@ 71% "Hlo]E(base table)ERto 2 AAH HAYE 71Ah3AZ
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@ A8 gEadel ue FAT R HolBe £452

Hlolefuo] 29k wlojE o] Al A8 (DBMS)H o g

@ dlolE ¥%4A(data dependency)S frAlste] dolEle} o]
olgahz xro] WisH AdH o] SRS RokErh
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@ S n(X); nX); n(Y); waX); wi(Y); apy ra(Y); ¢
@ Sy n(X); wiX); r(X); ri(Y); woX); ¢ ans
@ Sz n(X); wiX); ra(Y); walY); walX); ¢ e
@ Sy 1(X); wiX); raX); 11(Y); waX); wi(Y); ays ax

deold 27|k R(A, B, C, D& th& 54 44 A% FDE
3t Re BONF Aqtgketsle o 2sid + Lol
270k R13}F R22 & 182

FD = {A—BCD, B—ACD, D—C}

@ RIBLCD), R2(AB)
@ RI(ACD), R2(BCD)
@ RI1(ABD), R2(CD)
@ RI(ABC), R2(CD)
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& 16. et 2 7 EAAA T Tooll disted AAl Ti2 x-lockX)E, | & 19. 3708 ERAA Ty, Ty, Tsoll thsto], th&3t 2 2AE9
3

To= sTlock(V)E Ao saah dejoltt. oF 5 Edlxjde] Fr(view)/5 & (conflict) A& 7k A (serializability)& 2

B AoZ H& AX?
o AL (¢ readX)9 write(X)= 27 EdAX L o]
B2 Xol tjak 217]eaka 271k 1, x-lock(X)9 s-lock(X)E A T T, T
27k Xol o@ WERAE AL A $HEAT AL A read(X) ,
write(X)
ol unlock(X)& Xol tist 23E djAlst= Astelt}) write(X)
T T write(X)
x-lock(X) s-lock(Y) .
O & 44 7ksatd, Al S5 48 7hssih
read(X) read(Y)
@ % 4% Fesd gor, % A8 hse @
X =X+ 500 x-lock(X)
FAY bsaA 55 49 Feen g
write(X) unlock(Y) @ m }oo]' ] , & ]’o } ] wr%
<lock(¥) read(X) @ W AY b w35 A9 sbsd,
unlock(X) X=X+Y
Y=Y +50 unlock(X) T 20. A dolEHo] A7 3Hdenormalization)el] theh Aoz
unlock(Y) S G ARS RE yEw9
DT Ao SRS e A e s S GAeAES 9ATAE F AT Eol Hohdn
® Tie 22 Qe AT T AFHes dran
Codolguo) e Holy ¥A4e s ZHow
©® T Tt 7 Ae4o= gudtt
Lo o)
@ T\ To7b 5% w2 Aol wzc) k= Ak
., dHo]dE9 doly T5S SUOEZHA doEfuo] 9]
i 17. BldelE(big data)ell i Aoz & e AL? A71E FaAZH
D HA" @AelN AT HelHR qtesk wojsh, B, 2. & ool Quolise] vhale] U 235 WulaA
W4, 4% 5 goe B dogE T, s Ao ST wemd A5sn Ade
@ NoSQL Al2e wzAoln 7] 71442 ol 54
959 5 9
Sz il 270he e e,
@ NoSQLY 71-#k(key-value) HoJH EEL 7|9} gte] Aoz O 1w e
A, gke oA BG4 5 o Fee) volE) @0 e
449

@ Hdoly 4 A FEH AHE AZgsle VER
Hadoopd] % ]2 (MapReduce) & AH&3H}.

i 18, XML(eXtensible Markup Language)dl thek Aoz &8 729

@ DTD(Document Type Definition) A& XML EAZ
2getr] S e H I FEd WA o R AAddH

@ DTD(Document Type Definition) X4+ XML 279t
A9 & Ul o] 2 (namespace) & A et}

@ XQuery Ho+2 FOR, LET, WHERE, RETURN H=Z
TAE I F o] W dig 2AdtE AT 5 A

@ XML 27]pH= XML 49 84 2 £4& dojg o]~
glo] & W (mapping) & W AL HlolElE A b

tlo]E ¥ (data type)S AAE 4 gtk




