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2. TherellAl Argahs dlojE o] A gof&=?

O dloJefuljo] 28] 7gAle] WAk wf DBMS7} AbE-0 2 Faish=
AHEAE A 9 EEAWO]E}
O ¥a sEel W} A4S F2E WAT 4 n TAY)
Sl
O FAA AkzAS A7 Yt dolgolA 7S
EUE sk, wofeuo]~ BAE dutdith
@ assertion
@ catalog
@ check
@ trigger

3. ddolAd R(A, B, C, D, E, Foll that 42 £<£A (functional

dependency)®] g F7F thah o] Foifls o, 7] 717

F={A—-BC, E—CF, B—E D—E}

@ A
@ AB
@ AD
@ AE

17
aAD uAolE|  FHUTHHS s | Adw | FHIA
K123 | B |96XXXX =X XXX XXX | Gold | 2000 | P492
L243 | o]5F |9TXXXX—=XXXXXXX| Vip | 3000 | K123
C524 | FHEFA |93XXXX =X XXXXXX| Gold | 2000 | K123
P492 | B8R | 95X XXX — X XXX XXX | Silver| 1000 | 1243
T
TS | A | A e | W) T A
1 K123 5 10 2000 (2023 — 01 — 01
2 C524 | =4 5 1000 {2023 — 01 — 02
3 P492 | "HF 7 3000 [2023 — 01 — 03

@ 14 deoldelA 1AD, FHsEHE, (IAID, 10159
4, (ao)E, FUFTENE) A2 79 717F D Sl

@ 374 eo]Meln FA &4 2ale] D H9E sk
9 712 o7t 7bsdhd, NULL #& 7H 4= gloh

Q@ T dHolde] T £S5 14 o)l 1D g
ol 712 Ao w, FwuAY grew ‘S254'F 7H 4

@ 17 dyoldoA 1D, FHUTEHE R 77 4 F
o, (D, 1Al F)e AL FH 717F E 7 gl

& ol Ry} Sefl dist #AG2 9 AR 4] e L2
N5 Mye Aadxs oulata, dyojdols A, B, C, D=
474 o]Folth

R S
A B C B C D
al bl cl bl cl dl
a2 b2 c2 b3 c2 d2
a3 b3 c3 b3 c3 d3
ad b4 cH b5 cH d5
B C D B C
b3 c2 d2 bl cl
b3 c3 d3 b3 c3
® WA,B(UC:’C:),’ (R)) @ T 4, C(UB: b3 (R MNS))
A B A C
a3l b3 a2 c2
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6. 717}

3+ (sequential flle)oﬂ/ﬂ
Hshe 859 722 (¢

S EASY =N

@ 6

@ 10
@ 64
@ 320

100u}o] EXQI

-

V3l &

k27 Ur‘?é_& 2AL9 (¢ [X]= 29

udoe] d3E 630702 AT AHY <=3}
oMo g YATE AT o, Huz

L29] 7] 1,024np0]Eo)H, &L}e]
Fof| Uro] AAEHA d=thal gt

= B+—anﬂ T, W, M, E, F,
2 7] gko] dHEHUE W, FE(root)el
Y Pt 7k 7E

oujsta, Egle Hlo] Sle(empty)

Hlo]

. DBMS?] A9 7
st dolg FAA 4, Hel #X, ¥ A
EeIys e )

2, DBMST HoJH 9] F&5A3}

2= ARE dolelt got 727
ALz o) B chg A
gusts Bgo] Bars,

39 7, 23 7, Aot 7S,

EjH|o]

e elekE Aol shdepl 2]

A 7%

37 S8 Hg 544
B Aol T AJAE u] od AHS A1
At
D@ 7, v
@ 7, =
® v, -
@ -, =

I (customer), T(order), <2(food)<

o3t o] AAsisith o] Helo]Ae]

dtel, SQLEC Hlgshs ANSACR £4 e AL (%
U A SHE R Sloln, WA Wb G i D
(rename) AAEAfoI™|| T HAFHr(aggregate function) AR
FEEIRERE
customer(name, gender, phone, address, year)
order(cname, fname, price, date)
food(name, price, stock)
@ SQL:
SELECT name
FROM food AS f
WHERE f{.stock < 10 OR f.price > 20000;
A
T rame (o f.stock <10 OR f.price > 20000 (Pf(f ood)))
@ SQL:
SELECT c.name, c.phone
FROM customer AS c, order AS o, food AS f
WHERE o.fname = f.name AND c.name = o.cname
AND f.price > 10000;
A
T c.name, c.phone
o frame = fname [ Pelcustomer)
( AND c.name = o.cname [ X po(order) D
X Py (food)
@ SQL:
SELECT name, SUM(price) AS orderPrice
FROM customer, order
WHERE name = cname
GROUP BY name;
A
Plarme.order Price) name I StMGprice) (customer™, e  game 07der) )
@ SQL:

SELECT name, AVG(food.price) AS avgPrice
FROM food, order

GROUP BY name;

A

p(name,aUgPrwe) (namejA VG’(food.prv'aa) (fOOd X Order) )
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10. T2 ERD(entity-relationship diagram)el th-&-&F=

11.

B go]ES
At gtk B HolES s SQLEY (7hell &9
ygow &2

S A7 (&, 2E A 42 712 7)o, A4 A

(entity)= Hlol&2 A4 0] vkl 7Pt

CREATE TABLE X.31(
AFTA AP
stA b

CHAR(10),
CHAR(10),

h

);

@ PRIMARY KEY (52F AP, Ak AR,
FOREIGN KEY (45Ak_AbH) REFERENCES 2] d(AH#),
FOREIGN KEY (3h3A_AFH) REFERENCES 2 (AHH)

@ PRIMARY KEY (%52FAHH),

FOREIGN KEY (“5 A APH) REFERENCES #-(AHd),
FOREIGN KEY (3l52k_A#) REFERENCES 4 (AH)

@ PRIMARY KEY (A32F AR, slgak Apa),

FOREIGN KEY (A3} AP 3l3a) AJ)
REFERENCES 2] ¢l(A})

@ PRIMARY KEY (3F3AF_ AR,

FOREIGN KEY (3h37k_AH#) REFERENCES 4] (AH)

U2 AH ARE Yehy)7] 93 EMP Elo]Eo|th EMP Ho]EoilA
‘SAPE Q= AFLS) SUPERIDZH NULL #2)d o, ofe SQL& 23
AE] ap(degree) 9t 7 el El(cardinality)=? (&, H8& 3
EA L 7182 7)ot

EMP
D NAME SALARY SUPERID
1001 Kim 8000 NULL
1002 Lee 5000 1003
1003 Park 7000 NULL
1004 Cho 3000 1001

SELECT =

FROM EMP S RIGHT OUTER JOIN EMP E

ON S.ID = E.SUPERID;

A Adey
D 4 2
2 4 g
® 8 2
@ 8 4

12. v 4 HolEe] g SQL oA A Aut v sh=?

13.

(&, "1 2 £4L 712 7)olth
17
341D 701 E Gl A=
k123 s Gold 3000
1018 0]%-¢ Vip 4000
c389 = Gold 3000
p273 1| Silver 2000
h328 A Vip 5000
451 AN Silver 3000
yo24 a7 Gold 2000

(@ SELECT a74o]=
FROM .72
WHERE 27+

@ SELECT a7o)&

FROM 2.2
WHERE #§& >= ALL (SELECT A%+ FROM 1.7);
@ SELECT 17o|=

(SELECT MAX(#&+=) FROM 1.73);

FROM 1.4
WHERE %% > ANY (SELECT %% FROM 1.7
WHERE 5+ = ‘Vip);

@ SELECT 1174o]&
FROM 1.7
WHERE ##+ IN (SELECT ##+& FROM 1.4
WHERE &+ = ‘Vip);

dloJEulo] A AARLS] Hlofe] Adojol] et AoR 4] ok

@ dloJg] dol= ARAPE HolelHo|AS F53taL, o]l AZsl]
flaf dojefuo] 2 B A AT} TS ol

@ HIEAA dHlolE xzbol= AREAE ofd HloJEE st
HolHE Ao ofgA Agejof st et dA-E
TAA SR AT

@ dloJe] Alofof= HloJejHo] el AgH HoJElE oI ARAL
T dads FAH Aol ¥R ¢ RS,

FAoR HAd oy VS AYske W AMgste

Hlole dojoltt.

@ dlolg] gejofi= Mz dolEHo|AE 53] S8 A7IvkE
AesiAY 7l 27Ivre) AYE AAsAY et Sl
A8l HoTE <lojolty.
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® @Az 2ok Y 2

@ g9 270} A 7 27w

15. NoSQLel thst A
D NoSQL A|AHISZ [ngres ©°| 3T}
@ 7HA e =o17] &l AAE oAl BA sk g5 dAAY
(eventual consistency)< #l&sh= 7571 Bt
©Q mlg goHd A7InkE ARESHA] Yol Hrh
@ 8] el dolHE A A%, AHgskes Aol sbsst
dlo]guo] A A|AElo]t},

102 §4 $e 2
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16. TR 5 £29] 2 9 golguolA 712 Ul (7p, (P,

(©h, @H Al Zel7t dysielS o, Faisofof & 35 Aito]
HE] Add Ae? (A C E, G &2k 100017, B, D,
P, Hel 223ke 50013, 0 ~ (D) 2 ARl washs ol
45 9e 74 e
A2t 21 |o|E{Ho] A AR 21 E([o]1= 12 /[E
<Ty, start) CTs, start)
<Ty, A, 100, 90> <Ts, E, 90>
<Ty, B, 50, 60> A=90 <Ts, F, 60>
>
B=60 (T3, commit)
b
<Ty, commit) E=90,F=60
<Ty, start) (T4, start)
<T,, C, 100, 90> T4, G, 90
<T,, D, 50, 60> C=90 Ty, H, 60>
&b
D=60 (T4, commit)
h->
3 <T,, commit) I} G=90,H=60
b () (h (h
D 3544 8l&  Redo(T) Undo(T>) Redo(T3), Undo(T})
@ 3549 9% Redo(Ty) 3549 9% Redo(Ty)
@ Undo(T)) Redo(Ty), Undo(Ty)  3]5214] §1F  Redo(Ty)
@ UrldO(Tl) RedO(TQ, UndO(TQ) UndO(Ts) RedO(Tg) Undo(T4)

HIOIE{HIO|A = Op uy 4%

17. A dlo|guo] A9 el gt AkxHoE &4 %—%-8— L9
O FzxHe= doldel Az FEo] A= FAoln Fxh2Ad
AokzzA 8] fiRte] HA¥shA, Aok fINke] g]lo] Hi= drks

ARFES o} gk,
@ "dold A7lvk RY d9e F OFE f, el st
t,[SK] = t,[SK]o] AFdhd, £4 A& SKE RY ¥

7|etar gt

@ Fxeh= "dlold R19 A 7= FxH= Heold R29

718 719 FdE =
NULL gkelofof g,
@ delelel it AT F2TAN AEAS W}

gt

m|Qlolofok sfr, 71 7] gk T shol AL

18. SQLY] l‘f* A 9)(subquery)ell that
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Feh(scalar) H#540= 43 e @9 A7e glow
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e

(mhne view)= FROM Zol|A] AlgE+=

19. the Lelold By, Ry, Ryol ofd woAtA9] olulz} B 2120

R(A,B,C) Ry(D FE)

R,(F, G, 1)

D op=s (RN —p Ry) N p Ry

@ 0p=5 anp A:D(WA,B(Rl) X Ry) Mp_ p Ry
© 04— plops(R) X R) X p_p Ry

@ UB=5((R2NE=F R3) Ny—p R1)
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20. = /)9 EdAM T13} T2E $aisl= wAoA v} 71 dAto]
HHEkgiTh o] Aol WS 48 FE?
O TIelAd 1W A& 7H& z3jsisls o 100 fo=

LR AL, T2 1T/ 32 7H4S 169 9o= WAst
A5 (commit)& #f@%}aiv} 1 5o TIoA 19 ARE
VA& z3sh 154t

O T20)4 19 A& 7} g 10%F °JoﬂA1 159 o=
wAstt Avls sk 43 EW(rollback)dt=
elA Tlolld 19 452 7He X3laqlont o854
kSt

O TleA 5% &S Z3oigiet 0do] Z3]¥3laL,

O.

f
o R

T2old 1¥ A2 5ot 7s FAssith TlelA
S5 AES o 230 1) Ao ek
@ Read Committed
@ Serializable
@ Repeatable Read
@ Read Uncommitted
2L Feflold R} Sefl tfgh 29l qiake] e dUE dlow
HA o 227
@O FH F= ZRnested loop join): R¥} SO #HF=Zof ofsh
Mo YAy Ads F8 R o4 etk
@ ©we FIX Z<l(single loop join): R¥} S = shte] o] e
A dAESS 29 54 ol wE EgAor HEyo
Slofof gt}
@ 44— ZU(sort-merge join): R¥} SO HI=Fo| %2
54 el Ujrr“/‘r =24 oE Ayl Sl& W 7P g&HoH.
@ Al ZSl(hash join): R SO HIEEE 2R £4& A
7|& shal %o g A gEE o] &al Al o] Slojof g

22. 3|5 7M1 EAo] utEA & Ao AL
@ A 7yadel 71t 71%: UNDO/REDO
@ FA| 73Alel] 71nk 71%: NO-UNDO/NO-REDO
@ 287k o)A 713 UNDO/NO-REDO
@ ARIES 7]9:

o,

=
RUy
=

RS

23. dlo]eju|o] A Hke] Tk A

@ A% AYE ol8sko] AT A3
HloJHuo| AE Hs gt

@ AREAZE et ElolEHo] A Ao tig gt Fof= HEEA]

o] dejxte] oaf ey ojof Tt

@ Aol sgd AHAE A 59 olfE HolH FA4=

o] gstol FAL -

e g% AUE A%ED 5
10}k g,
@ BAE 93 Holy Wt doleulelr AAZYE 54

Holgo B4 A3 o £E714 4o 4 9tk

24. dlolg] goJsl--~(data warehouse)o] tjst Aoz 22 o2
L9
@ dlolg dlofete2e JAHEA e dast FAof wet HolHE
#elsl= A4 A8 (subject orientation) 542 7141t}
@ dlolE] fojet-AE HolE 7l ddE FAowm Ao+
%84 (integration) 45 7Ht.
@ dlolEl dlojak¢Ae ol e Hete @A AlX
Al
=

HA ke FA 5 AlEHA (time invariance) 43S 7FATH

@ dlolg dofste-Ae o7 A9 dolHE fAske B3
(nonvolatilization) &3S 7t}

o] Aol A EAA Aloj(concurrency control)E 2|3 £7)
sto] AT 4 Q= AFsto] v

25. Hlo|ElH|

(locking) 71H3} ©]& o] &
A oW 7129

7. A ™7} (serializable) ~A1E HA
L. w24 (deadlock) WA
=, B9 7 58 recoverable) AAE A

@D 2PL(two-phase locking) — &

@ ¥ZA%K(strict) 2PL — 71, ©

® UZ3Hrigorous) 2PL — 1, v

@ A%3Hrigorous) 2PL — 1, v, ©

O{N O{N



