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TENME | FEY (WS oF | T4 | wANE | s | T
221001 120220510 2 | 35| &4 3 DB 1
221002 120220511 2 | 354 | &4 4 0S 1
221003 | 20220521 | 1 A4 | AF 3 DB 2
221003 20220521 1 |A3¥A | AF 5 PL 3
221003 | 20220521 | 1 452 | AlF 2 SE 1
225001 |20220525| 1 A4 | AF 5 PL 2

et 24F3H2NF)E 32 2. (108)
DO #2747t AateA, vlo]d A 44 FEA (non-transitive functional

dependency)= 913t 3W3H3NF)E F3stA] 2. (107)
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TZE HolAL. (57)
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A 8 (checkpoint)& ©]&3dt= SA|—7341 7|8F undo-redo logging 3]%
7IHelA, ERAME(TL ~ THol FAle Add = 7+ EdAML Axky
27 8ol o3 2ot =20l 9ohA L. (&, SA -7 write 73 &

tjadol SA wrgEnta 7pg s (F 20%)
T1 B =25 RIS Eawk A
D =45 1 <T1, start>
T2 A=15 2 <T2, start>
c= 7 3 <T1, B, 20, 25>

13 €= 4 <T3, start>

1 Bt 5 <T2, D, 40, 45>

e D=47 6 <T1, commit>
7 <T3, C, 30, 35>
8 <checkpoint>
9 T4, start>
10 <T3, commit>
11 <T4, B, [ O || [ © ]
12 <T5, start>
13 <T2, A, 10, 15>
14 <T4, commit>
15 <T5,D, [ ©® || [ & ]
16 <T2, C, 35, 70>
17 A 2B 31

ZIH3Ee] RO, O, ©, @ 24 219 Ues s L. (67)

N2E 13 F undo® £ EAAHE Y5, A9 EA4A
undo 3242 AN L. (87)
A, B, C, Dell thstel 3% Q¥ dole] gk TS (6%)
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AN
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diolefuo] 2ol 1,0007H8] &5 Ay, -, Aol AT HE AJAE A
oblol L& ERAHES FAstel L Gk

BEGIN

READ(A);

perform a non-parallelizable, CPU-intensive computation;
WRITE(A));

COMMIT;

7} ERQAAL- vlolgulo| Az E Sk /e dE= ¢la, CPU diks 38t
dojg o] AollA 1 S PAlsttt Adolst EdAMFo] e g T
Jolst dEES 9al AT 4 Qlnk A E 5o, 5719 EdAMe] 7zt A,
Ay, As As, Ay IS 93 A 2 Qlok Y AJARE HEEE FhekaL
(shared-memory), 10071¢] CPUZ} 9lom, tho EdAMES wHz

Agfstal, 7t ERAAEE 3 CPUUAN S8t A4 75 (serializability) =
AeA, HE AAEE 7} dEnit sk ZH(lock)E ARSI U 7t
AL WE A|Ad"Ho] 2o H 7o EdAMM(TPS: Transactions Per
Second) = T8 g+ AJ=AE AL 1 olE AYsA L. (&, EdHAME

A A7 0.1%0]th (& 15%4)

) Ee EdAAE0] #d8 &5 Ag oo Zilstt (b b& od 5%
A ekar, ZYAlekA] k=th (57)

2) 7t EFAM] A~ Ay FEE FolA oY FE(uniform distribution)ol]
upet AelE st 7o) gt oja YAl dE Eo], ERAMAE0] Ay, Ay,
Ais, A1, Ass, An, o B8 S 9L AAlEt (67)

3) 7+ EdAMo] e Ty, S A~ Ao FEE oA Y FXo| met
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