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1. #=(locking)

QIOIEHWHIOIAE

719l gk A ow A &

@ Helg dz=el 9171 F(read lock)e] HAFW T 917
Faol AA4E + glrk

@ #e ZREEZS AT W wFdH(deadlock)7t A ek
3 doly #a= WAool Erbsad o+ Ak

@ 29A A7 TEEZ(2-phase locking protocol)& A 4 A

@7 (shrinking phase) 2 A @t}

@ #= 71 dlofe gla=el] tigk AelAl(mutual exclusion)E

RS A% el

(growing phase)$} 3

R
A B C
1 bl cl
2 b2 c2
3 bl c3
S
D E F
1 b2 fl
4 b3 2
3 b2 f3
T
A B F
b2 fl
2 b2 f3

@ Ty g, ¢R Xpp-sg (0 sp>1 (5)
@ My 5 ¢R * gp sp> S)

@ Iy p 10 g-sg R*S))

@ Ty p ¢R Mgp-sg S)

3. Kim¢| studentz}= Hlo]E&S AASIL “GRANT SELECT ON

student TO Lee WITH GRANT OPTION"E A 33}%<
s 5 A &2 A2
@D Leet “GRANT SELECT ON student TO Park”™g A3t

s
T 3

@ Leex student?] 715 7|2 H23He T2 HolE cdubs
Agz\é 3 /\ 011;]_
@ Kime F7F2 “GRANT INSERT ON student TO Lee’ZE

49 & gk

@ Leet studentell et A48 & A4S & Atk

Mo

Hn

4. o

[ uoEHWAE | [@ay | [ 18 |
student Ho|ES& o]&3ste] o}#je] SQLS T3S
Ao An=?
name term degree department
Kim 5 35 computer
Lee 5 4 computer
Park 7 25 physics
Chol 7 2.8 physics
Ryu 6 3 math
Jo 3 35 math
Yang 1 2 math
SELECT count(*)
FROM student
GROUP BY department
HAVING count(*) > 2 ;
@ 0 @1
® 2 @ 3
. 2OE o]&e A Al 3E 7IHE AMEske dlolE o]~

Azl Az8le] Bed F A /5HAE o, w10 T
2e BmESe] S0l Jnka e, Bre
Hlolx~ &5 A B C D9 #oz &2 AL? (¢ [T start],
[Ti, commit], [Ti, Blo]E] olo]el, Q2] lo]e, @AR Hole]=

3 5 ooy

[T1, start]

[T1, A, 100, 300]
[T2, start]

[T1, B, 200, 300]
[T3, start]

[T2, C, 700, 400]
[T3, D, 200, 800]
[T2, commit]
[T4, start]

[T4, C, 400, 500]
[T1, commit]

fffffffffffffffffffffff Azeg) o

B:200
B:300
B:200
B:300

C:700 D:200
C:400 D:200
C:400 D:800
C:400 D:800
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6. A4 WA o] (optimistic concurrency control) WH-E #=EGA | F 8 FEolJAE-AH Fxo] BAb dojE o] Al2gle] djgh A
) o . 07 $A e ALY
(read phase), &<l (validation phase) 1|1 7] =% (write
O SHol|AE-AMY T2 FA4F vlojE#o] 2 A|2~8L oo
phase) 2 /¥ Th o HG## Waz|o] WrelA EWMAM T1o] g guL} walaly] wEo] YES D Efne 7haA I
EWAA T2RTE EFJ ¥l E(timestamp)7b $AThL & of @ ZEOlAE-AH wlojefu|o]x Al ZglofA Au= dnkyon
. AHEAE QIR H| o], Ao Aejo] HA sl e 75 T
(Timestamp(T1) <Timestamp(T2)), T27} EIHAE F38 =7 a0
LR A 6E A7 @ "EdE AHEEH S8 Z2ao] o]7]F Ho|E o] 2
D Tk A% del T18l A\ eAsk daw WA Aes A e
ZoldE, && AMH

®
(%)
g
&
g‘?
|
k)
S
Z 2
o IW
E
4
N

@ T29) FAGAT A#E7] Hel Tlo] F&% L, Tl T27} o MH% lo)el
BEdhe o HolEHlo] s AA Lk 715844 Feth

9. dolg dojsh-2e et Aor &4 ¥ AL
T29] =AZE SaE7] Ao T1e A5dAZE gas
9 12 Pt =71 el T r * @ dlelg dojsh¢-2= 714 LH9] o] Lol AR diFe
T12 T27F S5t AY 71538k oW ek vlofewo]A AA| &= dolHE Y3t 27|wta T3 sl A4t
71Z5HA] Fet, @ dlolg gJofat-2~e= T wlolEol ts OLAP(On-Line
Analytical Processing) ¢4Hs &40 2 3

@ T29) 71SRAZE SRE7) Aol TI9) 7|5 w7} R 5 wlole] Io15Le el A ol 2 dlolele]

T1S T27} 7128t oWt doElHo] A AAE 712514 A A3 F(materialized view)= 7+ 4 itk
b @ ulolE gJofsl--22ol A AMgE = 2B} 2~7]nKstar schema)v
A AR Hol B A HolBEE FAEM, A HlolEE2 AL

A HolES Fxdhs oY 718 7RI

. . ot oo o 10, o9 o)A Riz R2dl gk #AY4 R1+R29 Ay
749, AYPAgoz &2 e AL dyoldon & AL? (¢ Pglo]d RLC2SH R2C2E E8
SN A}
LSN LOG
RI1(C1, C2) R2(C2)
_____________ Cl C2 C2
10 T1 writes R1 1 A A
20 T2 writes R2 2 ¢ B
1 E
30 T1 commit ) B
40 T1 end 3 J
50 T3 writes Rl 4 R
3 B
60 Crash, Restart ) 5
5 R
O 4 dAA T2¢ T3+ &5 EWAH(active transaction) 3 A
o2 Addr 4 A
@ Redo @AM wATt AAPEEEH Hast ER@AL 744l 6)) ol @ ol ©
55 wAURE A A (redo) 3k 3 1 A
@ Undo DAelAE 219 e M5E ko2 undo-2]~Ed 4 2 B
AT BE F EWAMY AANES HAa(undo) ok ©) ol @ o1
@ EDARE HA(undo)stHA o] FoiA] = WA AL 210 1 2
71557 gkt . &
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18.

T o= =2 = 5

O A& AT dyo)de Al A

@ ©lolEdl et AF, 74, A4 Fde] WA HEE 12ty
Aele] {88 Ak A

@ AREAte] FAlY Ak Ashe A

@ AA3LE H(materialized views)E AAd= A

52 531 B+-E#(G-way Bttree)? oS yepdith
B+Eglo] that Ao &4 ke AL

B

[113]5]7]—=[11]1315[17]>21]23] — - >{27]29]31]33}>[35]37]39] — |

19.

20.

O 9% =59 7] 3 23& A, @Y == o] W

(merge)©] 2HAYg}
@ 7] 3 13& AHAsHE, T wsoA g 7] Fet AtAE W
EgY FxE WA gerh

© 52 B+-Egolng, 7t = 7] s HAd vl A

o] B3K(split)o] LA},

HYs|AL| A T HEFL

A AbaL Ael AERE olgat] Algt BE kY 3d9

ol f-5 AAkslr] A ARE

nlo] Y (data mining) 7]H2?
F(classification)

T3 3Hclustering)
Ed

2] 2]2](stream processing)

® w0 e
[>

A7 17 BAl(association rules)

Bho é‘gl A 3}7|(query optimizer)= H|& 7|WF 7o
| B Ao gAg S s A At
Us B H]%O] 7] Wl Zd4 o5 H A shHheuristic
algebraic optimization) 71H& 2835t} 27| 29| Ed(quary tree)E
HAslel Egz wdlkely| 9l AMgehs @A HAs Aow
SA] Go ALY
@O Ae(select) & Ao 9] 7} ol 2 Bt
@ 7H AT e Ak TP Uso] APHEE A
EdoM 4
@ 7184 ZRYE o
RS R
@ 7194 ZRYE A4t Fo Yo ety x3io] %2
Z7o] gk Add Aibah Agete] 29 ditor W

2k

&
Y
X




