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1. EARAM ACID &4 <5 DBMS? 3]E-(recovery)
715 7 WAE B-o] Qe 58 & A
RALE?

@O YA (atomicity), Y34 (consistency)
@ Y34 (consistency), A& (isolation)
@ A#] (isolation), A4 (durability)
@ 944 (durability), ¥AHd (atomicity)
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~ @ TABLE 34 _© ;
a O
@ DROP RESTRICT
@  DROP CASCADE
@ DELETE RESTRICT
@ DELETE CASCADE
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6. <E7] 1>2] F o)A C, 0ol thgt dXF & <1 7] 2>9]
A} dyolds A7) 9t AXA=Z T &2 A0
<H7] 1>

C
1D NAME AGE GRADE
AAA TOM 22 S
BBB JAMES 23 A
CCC AMY 21 B
DDD ANNE 20 B
0
NO 1D ORDER AMOUNT
10001 AAA BOOK 2
10002 CCC PIZZA 1
10003 BBB SNACK 10
<K 2>
Ay} Lyo]A
1D NAME |AGE |GRADE |NO ORDER | AMOUNT
AAA | TOM 22 S 10001 | BOOK 2
BBB |JAMES | 23 A 10003 | SNACK |10
CCC |AMY 21 B 10002 | PIZZA 1
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9. "lo]EjH|o] A~ A7]u}(database schema) 7} <H.7|> 2}
45w, THACE 72X &2 7 i (relational

algebra) 229

<K
professor (id, name, department, tel)
teach(id, course_id, section_id, semester, year)

section(course_id, section_id, semester, year, classroom_no)

@ Tname (Gdepartment="Biology' (Professor))

@ Tid, name, el (Drofessor)

@ Teourse_id (Tsemester="Tal’ A year=2020 (Section)) U
Tourse_id, section_id (T semester="Spring’ A year=2021 (S€Ction))

@ O professor.id=teach.id (DrOfeSSOI” X teaCh)

10. 29HA] 7] 7F(2PLP: two—phase locking protocol) =
Tto] <RI>E] dARS Adslr] flske] O), ©, ©,
@ell 5o 8015 7 A1 BH A2 () lock—X+=
e} 0], lock—S+ F-f-Z39]t})

<R7>
@)
read (B)
B=B+ 100

write (B)

©
read (A)
A=A+100
write (A)

©

&)

Q © O @
D lock—=X(B) lock—X(A) unlock(B) unlock(A)
@ lock—=SB) lock—X(A) unlock(B) unlock(A)
@ lock—X(B) unlock(B) lock—S(A) unlock(A)
@ lock—S(B) unlock(B) lock—S(A) unlock(A)
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rules) o] thgt <H7]>8] Argelld, ehs} b7} Argsh=
SoZ M &> A2

<HI>

op A A FolA FEHL X YE 25 283t
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rir
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@  AA % (support) S (lift)
@ A A= (support) A2 % (confidence)
@ AlZ]%(confidence) A A & (support)
@  A1F % (confidence) = (lift)

12. ol R(A, B, C, D, E)oll tialiA] <x7]>2} o]
=24 24 (functional dependency)©] U= uf,

Aol RS Do) R17 R2E e A =

-3l (lossless decomposition) A2 WEsh= 712?
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A—CD
@ R1(A, C, D), R2(A, B, E)
@ RI1(A, C, D), R2(B, C, E)
@ R1(A, D, E), R2(A, B, C)
@ R1(A, D, E), R2(B, C, D)

13, #AE elolEulo]~ ¥e] A28l (RDBMS) ol #
844 ek A2

@D Oracle @ IMS
@ MySQL @ DB2

14. <H7] 1>9] customer ZAo]AelA <H7] 2>9]
SQL A& 38 o s &5 da=?

<H7] 1>
customer
id name field_interest point
Sally Comp. Sci. 7,000
Mozart Music 1,000
8 Nick History 2,200
12 Brook Fiction 5,800
13 Katz Finance 6,000
16 Jenny Health 5,300
19 Einstein Physics 3,100
20 Crick Music 2,500
24 Ella Comp. Sci. 8,000
27 James History 4,200
31 Hailey Fiction 3,700
34 El Said Finance 1,100
<R7] 2>
select count (distinct id) from customer
where field_interest like ‘%ic%’;

@ 1 @ 3
@ 5 @ 7
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1. HDFS (Hadoop Distributed File System)
L. MapReduce
©. ZooKeeper
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<R7>
T1 Tz Tl TZ
read(x) read (x)
x<x + 300 x < x + 300
write (x)
d(x)
gy ;:ei xX* 5 th read (x)
XX *5
write (x) write (x)
write (x) read(y)
rollback T
b o
D 7841 A B4
(lost update) (inconsistency)
° 234 A &
(inconsistency) (cascading rollback)
8 78Al 2 A 57
(lost update) (cascading rollback)
o Q12 2] A

(cascading rollback) (lost update)
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A o= ek uff ARE-sR= =342 (query evaluation
plan) & YERH Aolt} 74 &4 o2 A2

<H7] 1>

T proj_name, dept_head, room_no

0 year=2021A dept_name="HR’

X
RN
project X

N

department  building

<H7] 2>

T proj_name, dept_head, room_no

X
2z T
X building

PN

O year=2021 O dept_name="HR’

project department
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