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1. Aak4 o]l = 7P A9d A27| 4 okl Section HeEloldol &

O =™l #AAH 7ﬂ A (domain  relational
calculus) 7]HF 2190]
@ FZE A4 AAPH (tuple  relational

®
@

dolgulo] 2o ik Aow 7 & A&7

@

@

calculus) 7]WF 91 9of
#AAE 4 (relational algebra) 7]k ¢10]
A ol (query) <19

HA9 DBMS+=
g5 Als gt
=4 Holy FHAP2 oF 27y &8
Zea9s WAsA daAM WF =7
W7ol 7’ Aot

584 dHolH =¥€ALS JME 27|97t
=gz AFAHdE Follx ¥ =7t
TZEES FEE 8§ TR IS0
ol AAT A EE g}

S8 ZZaddA =94 doly JHA
B} =214 doly 5H44dS AFste Aol
Aukzl o7 v o] Y},

obgf Heloldel 71E 7] (primary key) A=
M e AL?

Id | Course_id | Sec_id | Semester | Year
1001 | CSs-101 1 Fall 2019
1002 | EE-201 2 Spring 2020
1003 | FIN-301 3 Fall 2019
1004 | CS-101 1 Summer | 2021
@ Id
@ Semester
@ Sec_id
@ Year

table SQL W#TolA g7t HAst= ol
A Ish= A2? (W Course BEo]Ae] 7]ET]+=

Course_ido]t}.)

Section Relation

Course_id | Sec_id | Semester | Year | Bulding

BIO-101 1 Spring 2020 Norlin
C5-102 4 Summer | 2019 | Richmond
EE-201 3 Fall 2020 | Old main
CS-102 2 Spring 2021 Newton

CREATE TABLE Section
(Course_id VARCHAR(R), Sec_id VARCHAR(8),
Semester VARCHAR(6), Year NUMERIC(4,0),
Building NUMERIC(15),
PRIMARY KEY(Course_id, Sec_id, Semester, Year),
FOREIGN KEY(Course_id) REFERENCES
Course(Course_id));

. HolEHo] s E

@ Year NUMERIC(4,0)
@ Building NUMERIC(15)
@ PRIMARY KEY(Course_id, Sec_id, Semester,
Year)
@ FOREIGN KEY(Course_id) REFERENCES

Course(Course_id)

=

2 A (transaction)©] Zk= 473Y
A BAAS 9 54 5 “All-or-Nothing”
one” &4 3 71 BwEA o]

)
fo oXx
m R ©

rr

=

I

h,

Z

consistency)
durability)

atomicity)

CEENSCHECN
e,
<
S
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6.

AAE dolgHolx EAAA F3yS 93

4 718F FA1A Ao (locking—based concurrency
control) WAYZFANA = tide] oy 7]
aGolE AAAE Zef = 2 2] E] (locking
granularity)®] & ASFTol Hdsts &
el dHeoly 7lEa g2 7Hg Age A&

RS

al 9'1

@O delgHo]2-A &

@ delguoe]~E FA = HolHES %
@ delgue]~E FAs= HEold F&
@ deolguolx Ho)dE P FE v
dojgwo] 2~ EMAMA Ao w2 (deadlock)
JEl S orA A 9l(stable) HEIR WAA|=
dolE o]~ HuFEow 7H g3 AL?
@ COMMIT ™ & ¥

@ ROLLBACK %H#H+

@ FETCH H#HF

@ SAVEPOINT ® =&

obzf Al

7HA 21 S TSk dlo]E H o]
Aol S AAst= I3

Nez 7HE &2 A2

11D dd Zdeolae A das/
FZ9 & 10,00070

Z7 2 dd HdolAe AFIT I

23 5 A7 512 volE

1 3) 24 dIA=E/FEY AvlE 1A A
65 HlolE

D 1,26974

@ 1,27074

@ 1,4287)

@ 1,42974

10. o} =A=

SELECT =
FROM Faculty JOIN Courses USING (ID);

@ SELECT *
FROM Faculty INNER JOIN Courses
USING (ID);

@ SELECT =
FROM Faculty OUTER JOIN Courses
USING (ID);

@ SELECT *
FROM Faculty LEFT
Courses USING (ID);

@ SELECT =
FROM Faculty LEFT OUTER
Courses USING (ID);

INNER JOIN

JOIN

I} FAQ HE AAEL?

Ty T Ty Ty Ts
Read_item(Z)

Read_item(Y)

Write_item(Z)

Read_item(X)

Read_item(X)
Azt Read_item(Y)

Read_item(Z)
Write_item(Z)

Read_item(Z)

Write_item(X)

Write_item(Z)

Write_item(Y)

O T2
@ T2
@ T2
@ T2

T - T3 — T4 — T1
T3 — Tl — T4 — T5
T4 — T5 - T3 — T1
T3 — T4 - T1 — TH

VLol
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11. ok W= "HeolEd diste] =4 ‘ABCSF | 14. th A HolEd o] ofelet 22 A&
XYZE EF gt Ho] ol WA IDE =83tz rh SQL AHeolweo Mk (1),
Ttz o 7HE &2 SQL A Yf+=? ()l 5014 7Hd && W82

D, ) 49 ¥lo] & A Az
D| Nare | Sday | | ID| Nene | Sdary | %9

@ SELECT DISTINCT ID 1] 32% | 200 || 6| 95d | 5000 | 1
FROM "7 2| ol | 400 || 3| WA &0 | 2
WHERE %A INCABC, ‘XYZ); 3| | 0 || 5] A | A0 | 2

@ SELECT DISTINCT ID 40 FH=s | 000 || 2] o a0 |3
FROM &7 5| s | &0 4| H=s | 3000 4
WHERE EA]=‘ABC’ AND EA|=XYZ’; 6| w5 | 500 || 7| ANE| W0 | 4

@ SELECT DISTINCT ID 71N 00 || 1] 885 B0 | 5
FROM "7
WHERE ID=ALL(SELECT ID FROM "7 SQL el
WHERE %=A|=‘ABC’ AND %A|=XYZ); SELECT », (SELECT @)

@ SELECT DISTINCT ID FROM(SELECT DISTINCT SALARY
FROM %7 WHERE %A=ABC’ AND FROM =€) T2 N
ID IN(SELECT ID FROM %7 WHERE L () ) AS "&4’
WHERE & A=XYZ); FROM = T1

ORDER BY SALARY DESC;

12.

13.

@ (1) COUNT(*) - 1
() TLSALARY > T2.SALARY

HANF A T FYU2 =34 (union @ (1) COUNT(%) -1
compatibility) 2742 HLZ 3= ALY (v-) T2SALARY > T1.SALARY
@O = =4 A (Projection) @ (1) COUNT(*) + 1

@ =" 3H(Set Difference) () TL.SALARY > T2.SALARY
@ ¥ H 3 (Cartesian Product) @ (1) COUNT(*) + 1

@ A 2% z<l(Full Outer Join) () T2SALARY > TL.SALARY
SQL 4 g fuA7E

i=]

ojsl] <kt

QIEALE Al Al DBMS  olg] WA A7}
7heA wE2EA FEE g

@ prepared statement®] W4 HIQIW(EE
uj 7|8 ALES 7ha A Al sksko)
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16. Blol el 9] 5k

15. ok&f WA -2A tholo] 13 (Entity Relationship
Diagram)< #AIY ®lolE ~7|ntx2 wjgF s

FEZ 4 (Derived Attribute)

(1D,

a7y aAMelE, ALY, A, T,
EEYHs das)
s|PAELENE, IdEgA, SYAASY)
a2 (AID, wAelE, AdEd, A, T,
EE2YHS)

s|AA (D, YA, 3IIAYA,
9AAEY)

A (AAID, aAolE, AdLd, A,
TEHds 3YddAdE)

| AA(2AID, IUANS, 3| UdAPA,
AU FAEY)
AA(AAID, Aol E, AdLd o] Al
T, E2EHE)

S| YAGE YIS, 3|Y9AYEH, LAFASY)

A (Data Warehousing)ol] T 3t

A T Mg &4 g& 327

@O dloly ol s A dbo]Ee
sl AAzEo g theFgh Ay, AHAl, WA
2t & Foto] dHolHE A g
tlolg lojst-Aoel A ETLel g dlolE &
% (Extract), W& (Transform), 4 A (Load)

s
97 o] § 9l of 3F-%- 2=
(Data Warehouse) 2 H|o|ElE #%3}7] Ao
A= FIA HolHE Bds= FaE
ODS(Operational Data Store)z}il 3t}
djo]¥ wlE(Data Mart)+= H|o]E ojsl$-2
(Data Warehouse)2] HolHE A%
FAE, dFdE FAAS Aol

2 ou g,

Al 2O 2 B

17. vh5 dlole g7 Ao gk A -#A tholof

139 (Entity Relationship Diagram)®.& 7}%

H A7

CBEES

< ol F9ds

g ol g7}

¥ 29 E(cyclic graph)

]
¢

oy

oy

D Ateo

@ < 2 = (uni—directional graph)
©) (bi—directional graph)
@

A
P o=
o)

o] & 1 = (bipartite graph)

tlolE o] ~&(7w) 6 - 4

18. Hlo]E{Hjo] 22 A|~wlo| A Ed AL Aol wzt
FHE BX 5= AW styzR g8EHE
) 7] L2 = (wait-for-graph)oll A 24 Ef &
oujstE e EHoR M &2 A2



19. t}&

20.

ol F2 79 dFE BT
dlolefe] ofw7} 71 ofef Zrpal 7hd e w,
A3t e Ayrsted ddz P &2 A
2?7 (&, 71271 &S 20l ®AEAT)
ool zees | T 2| en
100 | H217] 22132 | N231 | Po02| 2 | 500
100 | H217] |2214-12 | N302 | P002 | 3 | 500
110 | 53] 221423 | N323 |Po02| 1 | 500
120 | #lsh |2014-23 | N325 | P003 | 3 | 250
120 | 7l 221423 | N326 | POOL | 2 | 300
100 | H217] 22152 | N399 |Po04 | 4 | 250

- A - 2D Foldn
- 2 FEd AR FEID7E TR
- e gFel oy W FER £ gou
F AL TAF AEFL Tl AT
g Rt =g g
- 7} AEIDE ©@7he A H o]
@ RI(GEEID, 2AID, AEID, T2, )
R2(F#ID, L7]°] &)
RB(*J%ID, @&7h)
@ RI(FEID, 2AID, }¥EID, T4, %)
R2(2L 7”ID, Aol F)
R3(A#ID, ©7H)
® RI(FEID, ZAID, F&ds, )
R2(L 7”ID, LA ol E)
R3(F2ID, #ID, ©@7})
@ RI(ZLAID, 4¥#ID, FEE4, F7F)
R2(LAID, L7 o]+)
R3(FID, &¥1ID, &7}
FreEHs olgste] HolkSs AirstE o,
ok WL (1), (), (w)ell 72t Sz IR
P &S AR

A Elol ol AFAE BabshTol [ (0 | ©
g e I

© (1) FRA (o) B () 987
@ (1) FuI (o) AAI (=) 7R
® (1) Qe (o) AR () FuI)
@ () Qe (o) Fugl (=) 7R

olthee A xzAe =9 g
Fojx A A3E EHs= SQL HH2?
9 SQL
ED [ PD | A2 | gmg | 22
A3}
1 | P 2021511
1| 2 |24 1
1| 3 [22133 | 2021330 3
2 | 20159
2 B3 |2wI511 | 221518
2 | P4 |AVI35 | 220312
3 | Pl 201421 | A48
3 | P2 |A01430 | 22159
3 | B | 2511
3 | P4 | 201511
4 | Pl | 20145 | aw154
4 | P4 |2am1511

@ SELECT EID as 23 FROM ¢

GROUP BY EID

HAVING COUNT(*) <=ALL

(SELECT COUNT (%)

FROM %% GROUP BY EID);

SELECT EID as 2%}

FROM %¢

WHERE PID IN (‘P2’, ‘P3)

AND 8¢9 IS NULL;

SELECT A.EID as 2%}

FROM %< A JOIN %9

ON A.EID=B.EID

WHERE A.PID=P1’ AND B.PID="P2’;

SELECT A.EID as A%

FROM (SELECT EID FROM as #¢
WHERE PID=P3’) A,
(SELECT EID FROM as %<
WHERE PID="P4’) B

WHERE A.EID=B.EID;

as as
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22.¢A& FA Hitol 30%E IS AT, | 24 HolEH ol HlERl Abgatel gk ghxof
Wit FES 49 W FE AF d@  wzuzs Fd ge 2e u), o Holko
dA&S 10% o+ HAstHa ok ofe e
T el AeAw gaste], 2 okl SQLI gy aants, Az, e, i), A
Ez &4 NIk (), (W)l A Solz Wl 7))
Wgow g AAe g e
CREATE TABLE F#OrderD INT PRIMARY KEY, - ke E‘ﬂ‘:‘]ii%? zd‘]i ho o
ot DATE e e e A A,
AFID INT, core o, GE AR e & G
7 INT, i
- 2 AEAPL A Aol Fdd ARl

&2l & NUMERIC(7,5)
DEFAULT 0.0);

@© A1+ F (NF)
@ #2787+ ¥ (2NF)

CREATE TRIGGR Check Discount_Rate ON T

FOR EACH ROW
BEGIN @ A3A 3 (3NF)
SET @value=(SELECT AVG(3R1S) FROM 1) @ Boyce-Codd A1t % (BCNF)
IF @value>0.3 THEN
SET
END IF;
END
(1_) NEW?:_]’O] OLD{% % * 09 "ZI"J——’- 9}]\%]3], }‘]-}—\—%] ;Q'OH /\]ﬁoﬂ E%Z—q}ﬂ
(L) NEW.aol & = NEW. g0l g * 00: A (checkpoint) & AFE-3H %<1 7421 (deferred
@ (71) AFTER INSERT update) 7IWb #571RS A8 Aol 79
(L) NEW.&el & = OLD. &l & * 09; dRem 71 S4B A7
@ (1) AFTER INSERT
(L) NEW.8¢l 4 = NEW. &2l & = 09; T
T2 ——
T3
T4
23. AdolAd R={A, B, C, D, E, F, G, H, I, J}l T5
g $5E5 9% P=UA, BI-(B), (A, C) X
—{D}, {C}—(B, E}, {A}~(G, H), (D, F}— S th Az
(D, I, JHY o, Rell that 71272 7% o AR 2
&3 A7 @ T17 T5% UNDO 4+& Saao} ghr},
D 1A, B, O @ T2 REDO d4+g Fdlajof g},
@ {4, G, F ® T3 REDO d4+g Falajof g},
® {4 CE F) @ T4% REDO 94h2 Sa% Fart givh

@ {A, C, D, F}
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