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@® ‘on delete set null'< 7‘\}}_?4%
Z{XPO]-E}-

@ ‘on delete cascade’= ZZEE= H|o|

2271 Gl nul

ofel7| e A,

@ ‘on delete set default’= FZEE= H|o]E2] djo
= 7] Foll APl AoH default g2 A%

@ ‘on delete no action’e FZEE Ho]E9] d
gJo] AL A5 AA HHol

o SQL HHEol MU=

tAI C|O[E{HIOIANIN FHZE

ror

USSITE Q2f7I1E Wdstaixt sict. ol2t
HEOZ 2X| o2 A2? [20193 =7t 7]

Yol AA=, Fxohe= HolE2 de

30
rr

glolE2] ael

30
rr

=9] ol AA =,

CESAS

| AR, sk Holge] e 9l
gt
1 AAlsR @ o), gxshe ol

R

* ‘on delete cascade = FZE+E HO]

AL AT (x)

— AxSHE HolZo| P so] 2 MHEolo} Hx

9] ol AA=E glolE2] o e QA7

/] M= 27K &
Foizl ZAlel digt vt f@o] s &9 vt Erk
[t [Sr2t
i o2 gpapay e Sty | ol
S e . [EEr e
200 | o | astzr| 1 | EUPER  Pagar e
o = (<)
o — Q7| : sty :;l x| 75
= — 719 : sy
400 q | 22l | 4 ofefat | 85
sp4 Elolgel Qlafy| "sftE e st Eloge| "SNY"S HAZ
+ 3[4 Eo]Zel A F)E7] shilo] T, elerl stutgolck
Sy Elolel Siel7] SRS Sl Hlolie] ShEE FEsha gtk
- St} ol EollA HAtAE MAEISkE -7
+SHA Eo]ZollA] Satao] MAKK] KEL B AIHolof Zx TAXo] FAHC
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Create Table SHdi

(

£

K oon r

ol

o

I.

ol

H
[

J

I.

=

ol
i

—

Primary key(2ttH),

char(4) Not Null,
char(10),
char(15),

integer,
s 7|E| sh

Foreign Key(St1t'H) References Stuf(ShitE)
On Delete Cascade — ZEZRE| = E|O| 29| 30| SA|0f| ARKEC
On Delete Set Null — E|0| £ 30| Ax|E|H, 2tZ3SH= E|O|E 342 2247 |0 Null A7t
On Delete Set Default — E{|0|]& 30| AMA|E|H, 25H= HO|& 42| 2|2{7|0f| Default
On Delete No Action,  — H[O|E 3lZ AASIH L & Iff, A% BHO| £JPE|R| ZotesF
Check(EHA>1 And sHd <4)
);
Create Table Stut
(
SHI1H char(15) Not Null,
QI integer,
Primary key(3fu}g) — 7|Z7| "sfutg

// ON DELETE { NO ACTION | CASCADE | SET NULL | SET DEFAULT }

 [EsE ool AE AAstR @ W, Gaete HoEel o] EAE A%
NO ACtON |k myego) sapEin) 2ot g
Cascade | 51 eloj2e] o] AAs|d, Fxoke dolite] el do] wF AAdry
s dolge] go] A=E, Fxake ol Bl eezle] Nullo] A
Set Null | €tk
o] Aekz g el 97l ol Nul shaefor ek
s dole] Pol AAEE, Axale dorze] Fo Ge a7 2ol A
Set Default | o) golm Defaule gk At
LA Wo] ¥ Hlojeld] AT Al Holel ol 4 FAL AUk

« 71225 No Action©|t},
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2. U= Itd| BHIOIS2 stAE Sof2|ofl 71iet st <ot MEet atH| =+
o] 10& OI** 7} ot SOIZ|0| ChHol Sof=|et x| 1 =
218t SQLECE 22 227 [20194 =7t 78]

T
Ol
OB

|
e ot | oA | BHEIA
1 A 20 20
1 B 10 20
1 C 5 8
2 A 15 10
2 B 15 20
3 A 5 15
3 B 12 20
3 C 8 15

@ Select Zol], Sum(@A|4>) From I}HA|
Group By “&°t2] Having Sum(eH35) >= 10;
@ Select “sot2], Sum(@A%:) From IHA|
Where Sum(@8Hg4) >= 10;
® Select Fot2], Sum(@ A4 From A
Having Sum(ad4=) >= 10;
@ Select 3o, Sum(@ A4 From IHA|
Where 884~ >= 10 Group By &°];

L'shgo] 109 o4 ZHl Fotelel thste] Sotelel AET F ;M 45 FSHAL

| Aol tigh SQL&2

|
Select S0I2], Sum(A|s) From WA //3012|, & HA+E &3
Group By SO0t&] /SO EE 158t
Having Sum(grli4) >= 10; //&HAH0| 10T O|4F 7t

ox
i)
©
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3. U= A CIOIEH|0[A L] Ml 71X 7ISH 240 st BFAM O~C0fl S0iZ E0E bt
EA HZSE 2427? [20199 =7t 78]

O (@ )=(2) SQLOIM Y, A4, “d4lur Z+2 CO|E HPFZS Al o 02| FAE =7
= WSot=s & ST 32 AS2E 4 = UEF 2.

O ( © )=(2) HOIE{Ho] £ LHof| EASH= 2A&M7t HaliZ!l 38 T =2AM DBMSOj|A] ZHm
UE 3 MlE.

O ( © )=(2) HIo[E{H[o| £0M CO|E|E L&SHA| B + AEE OHE HO|E| =0\,

a © ©

O g~ E A (trigger) FZH(assertion)

@ k= Eat A% L2 A A (stored procedure)

® T4 M= Eat EgA

@ Ez7 A% T2AIA M= Ea

& ZAY HolEfHlo|A 7|k

/] E&|A(trigger)

CEEL gAY 202 BESE 49 54
+ E2iL dolejlol2 £
B AR SRS

£
4
o2
i
off
2
o
of.
2‘
ot
FrF
i,
o
L

/] F%EXassertion)

O HMIOFES IHISHE QARS ABHE|X| QFEE SR Zold)
e EeART & Qubbel 27y Aokl Hasit
< T 20 o)) HolEel S wAE AkxS YA o AHeE 4tk

/| ®E Z2AIN

c A7 ERAAE dolelol s ol EAIH: AYAMT AT 40 Tslo]ct,

C A mRAAE 0] ALl shte] AHY Awel] g Ael Aol

« A7 m2AAE DBMSOIA Arrls 5 elojejmlol AN AR o] e} Aagi
C 27 mRAAE dolelol s Auel g maAlA A At

/] Qe
L QEAL HolEulo] oA HlolElE M4l T - QTS THE dlole Pxoltt
LQEAL Shbe WE Ei ojg] WEES IO dlo] QUAE WE 4 Yrk
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4. CIO|E{H|O]A HQrn}t S MHOR ZX| 2 ZH2? [20199 =7} 78]
@ SQL Affi(injection) A2 FAA7E ofoldog uk= SQL ¥d& S8&Z2170] &
Yot = St Zolrh
@ tllo]elHlo]A TZHDBA)ZF 2t ARgAFA ElolEHo] Ao tigh HIARtS FolshA
U &g o grant FHe ARSI
® dlofefHo]2of tigt HERRS AT (role)ollke Foft & Q.
@ 72X (digital signature)2 3717] 4S5t 7|Ho] &

o,
o
e
o
ol
el
2
e
o
o
4
)
e
i

o HIOJE{H[o]A HOt

/] WG 8ol AR T

« dloefHo] A AR A AFE HRHS HAH O R Hojiitt,
« ARG HRE Foj(AHE ERE 517D
- tlo]EHo] A AR A] AHE WGHS ZEA] Rot s PAH O ARuIi),
Deny |« AH8& AT ARG At FA, A AF A
* Deny:= Grant®=rh At

« djo]efHlo] A ARt A 71E2] Grant £ Deny TS FMAHTTH
Revoke | * ]l 517HGranb =t AF-(Deny)E AHe HgHE AARIL
(M) FAastoh ek AAES F4, A H3)

Grant

/] e BR(AA

*select : HolE W8S FHAT 4 Uth(x3)

«insert @ H|o]Eo|] M= JAARIAS F7HE 4= Qloh
*update : H|o]Ee] EATl= JAARAAE AT 4 Sk
* delete @ Hlo]Eol| EAct= JIARFAE AAT 4= 9L

s alter : HolEe] HoE 4L &
ki

«index @ B & gFAk

At (ElolE *"é 17} Ex AHAD
q

o
b
o
a
c
ot
3
—_‘_'L.
)
o i
%
9,
l>~ o

[/0IH] : Mt 20
+ Grant Select, Insert On M To TAA;

— SAAfA HolE sl thgh Select, Insert HRhe Fo
* Grant Execute On proc_Name To A H;

— ZAANA A Z2A]A proc_Nameo] tiet Execute PHS o

=

ox
)
®
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5. Ck2 ERD(entity-relationship diagram)0il CHSt M¥o= 2X| k2 2?7 (H, &4 0|0
Chgt WE2 7127(0ICh) [20198 =7t 78]

@ RE AL Aol sh} olite] WA Sastolof T,
® BE HAE Holx 19 ol4o] o] EAfslelof sjm], APl WIEA] Shpe] Ao
Adswlofof g,

@ Age 2709 FAG] FA] 258 4 gk

& ERD(entity-relationship diagram)

« IE AL Holk stt ojate] WAIE Sastoiof it (x)

— LE AFEE Holm 07 o] HAIE Sstoiof ik,

— O, At I R Fatade] WA (HUK)
- o= A HollA GF AR PAlO FofsiE Hrke Aolth
s FEgolelBR, BE Abgo] HIEA] dHA| fae] FHoid dax ¢l

// LAY Co|E{H|o|A AZ|OF AHA

TN
ag | Arps | o | FA | s |
TR

| |

a0 | Alps | mmms

ox
ul
®
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6. LIS st+384 ZE FDel £|AFHH(minimal cover) FDmin=? [20198 =27t 72]

= {Y=X, Z->XYW}

® FDmin={Y—X, Z—X, Z—Y, Z—W}
@ FDmin={Y—X, Z—Y, Z—W}
® FDmin={Y—X, Z—X, Z—W}
@ FDmin={Y—X, Z—X, Z—Y}

o TrazLAM XIOF FDO| X£|AF{H{(minimal cover, X|AG7H  X|AXIGH
L REAA A% FDO] HAAWE BTRY F44E MIASH: ZolhFHAEW

=)
-%%36& T AAE O F5A40R A 75T o F542 AlAsks Zloldt
. {A—B, AB—~C}:= {A—B, A—C}9] Z3to= tjx] 7}
#-%—’%*é A% Fo] Fayge RnE F54L8 7S 2= Foltt
Zat ZAsjjof 5kal, @ 2.0 Lol shpgt EAfsfjof gt

ol

// MX, FOi%l 2XlL CrQE 72 aolM Fo|Ct

XHHR(Z) | BHZIZH(W) | HSIEHE(Y) | FA(X)

Z > Y 1 1000 1234 Me
2 2000 1234 Mg

. 3 2000 3333 I§oF

W X 4 3000 | 4444 | AF

= {Y—=X, Z=XYW}
|95 £4< 2 Aod
*FD = {Y=X, Z—X, Z—Y, Z—W}
|
olgA 12 {Z—Y, Y=X}o] 2oz Z—-XE thx] 7Hs5itt

|
| 34, Z—X= AlAR.
|

« FDmin = {Y—X, Z—Y, Z—W}
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Io

7. e QUHA 70| CHet @¥o= £2 AN

[ S AL

fio

o5 12W? [2019¢ =27t 78]

7. B-Ef| MAHE L= Wio] 7| ol met &2 M5H| i E&lQ] Z4F LEE MY+
(preorder traversal) 3tC},

L. Z(dense) QAE L= 3|4(sparse) QUEAO]| Hlof MM A A[ZEZ WIER|TH O B2 Z7HS
ZRE gt

C. B-E&oM HEZ7t Wisto] g|ZLEof FoiE uf, $77| fo| ERL-EFak ofYZt
Mz 28 o= AZED.

2. 1,00082| At FE7t 2ZHH A" Eo|829] "BA" HEO| Ofstoqf, 30F0| &4 ‘FF
ot AFHEO| st HIEY QIEAE gk F$ 1,0008| E7f HAsCt.

® 1, © @ 1, = ® L, c @ L, =

& QA T

S B-E2 A4S =t o] 7] gl met aael] SeiHE Ele) 7 hEg wHela
9|(preorder traversal) ¥Th(x) — Z9|4&9]

20 40

Mo ] [30 | [5 6] oA«sE@ESS) 11020 30 40 50 €0
C. B-E2|9A 9HZg7} BAst] glotr} BakE u) $749| Zto] HEl-SHut op
gt Q= BahE LTo|r 4w} (x) — B-Ea

CQlEls Zhe 0} 12 WEkste] Ak (e
gl gigh BlER QldlA(Age] 5P A9)
sy [ om [ a
HECEES
2 [ st | of | 4:10010
3 | 7= | of | of: 01101
4 | am | ¢
5 |zt | o
-} RS HIER QYA 7] 57F "ok (Aol 5789 )
LAY 27} 10000 %, HIEW elglA F7)- 1000bit7} Fch,
HEZ} 1= A3 loH, &8ss dlZ=rt ol 7] k2 st Sle= ofnlRitt
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8. CIS2 AIAH T1X0| WAgh o EHMM T1, T2, T3, T4, T58 S6t7| flsh 1% Hoj| Ot
X|%e= 7I5E DBMS ZI0[C}. 0] 23 AEst AR 215 7|82 undo-redo 1L
252 3 o, 2= 2-Yo| thet 2E¥o= FX| 2 W27 (T, (checkpoint)y= HAFH 7|
£ 27 YI=0|H, (T1, A, 200, 400)2 'T10] HIO|E] SH= AQ| XY 7t 2005 40022 Zi

SICIE Qlojsh= 21 YIEOo|C HMEX| ¥2 29| CIE 442 135HK| 4=L})

ik
rE
fou

B gIzE

<T1 start>

<T1, A, 200, 400>
<T1 commit>

<T2 start>

<T2, B, 900, 1900>
<checkpoint>

<T3 start>

<T3, A, 400, 700>
<checkpoint>

<T5 start>

<T5, C, 100, 5000>
<T3 commit>

<T4 start>

<T4, D, 700, 1300>
<T5 commit>

<T4, E, 1300, 1500>

ONO~NOT A WN =

QT G | O ¥ o )
o~ WN=O

@ T12 o™t undo®t redo 4t 43512 ¢F=tt.

@ HlolE = AL BO| g2 22 700 9008.= ZYATH Y.
® dloly &= CoF D] #h2 242} 50007 7002= 7§41E T,
@ redo A4 T5, T3 A= 4Pt

& AV OI8% ZAI A Bl Ty

W UHY UM HEF g2
T T2 STl A o] 2k=(no action)
MRS T2, T4+ M9kE(undo A4
e ° ol +T3, TS ¢ AARE ol% S (redo B4D
: : o T4

e redo FAES redo-listd]] Y= 2 7|2H L0z 58(T3, TS5 &A2 59))

ox
ul
®
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9. (7] 1)oIM SSLUXIA
St Ml HIO|EL| AEH7}
[2019 =27} 72]

8E, 7I¥2] HOoIES Ydsks SQLES

C2at 22 M, (27] 2)°| SALES

H711

Create Table
(

Sa94
AAtHS Int Not Null,
AA|E Varchar(20),

Primary Key(ZZ||tH3));

Create Table 7I&f271

(
Int Not Null,
Int Not Null,

2
2B

HS
HS

HIx

Create Table E.&

(

HIHS Int Not Null,

74 Int,
Primary Key(Zz|Hs, HEHS),
Foreign Key(#|tHS) References

SERA(EAH=),

HXEM™ Varchar(20), Foreign Key(¥.EtH 3) References HE(HEHST)

MAF Varchar(20), );

Primary Key(5-EtH3));

Sl 2= e

O K|t T <§X-|| ':'g _I;_En HY _I;l_%ué )glug O1X|H{ T _,H_EJIH{_Q 7}7_1
1 32A 1 EESE -, 1 3 10000
2 3B 2 BZ2 | O 2 1 20000
3 22C 3 BE3 | 3 3 2 30000
H7| 2

Select ¥AHS, HAF From JZYUA

Where Not Exists

(Select & HEHS From £E Where EE MA=MIY And Exists
(Select * From 7|22

—
And 7121 AHHE-3FUH AHHE
)

YHHT | AHIY
@ | e | ue | o 2 | za8
YA | oy
UMM | ANIY 35A
1| e=A 2 | 3as8
®| 3 |3 @ 3 [zac
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¢ SQLE
3 22 Jpeza
uue | omiy | | mEee | szg | oy || gMse | sEue | o
1 S5A 1 HE A 1 3 10000
2 =aB 2 BHZ2 | O 2 1 20000
3 3=C 3 BZ=3 | L3 3 2 30000

| SQLE Aoy 4
Select YAH3, AT From JZHUAl
Where Not Exists
(Select £ HEHS From EE Where BE MA=SZE And Exists
(Select * From 71211

Where 7127 HEHS=HZ HIHS

o
=
N
X
K
rr
-~

@ Select HE HEHS From EE Where EE MAR="#71

[

BESENY
1

@ Select * From 7I2271

Where 71221 EEHS-REEEHS And FIRE] HAH2=-35UA.GAH=

SEUM. PHHE | HHY | BE BEHT | BEHY

[

IR QAT | igtEd By | i

A

1 38A 3 BE3 | 3 1 3 10000
S8 1 231 | 82T 2 1 20000
23 2 Bz | ot 3 2 30000

FIYMLYHHL My | HEuEse |pzy gy | JlRE0 QN | Jlrea uase | gl
1

2 3B HE1 | wd 2 1 20000

| Select AAHS, AAH From 22| Where Not Exists

wHse [ oy

1 23A
3 3aC

L= O
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10. O+ SQLEOH CHSH Eo| 2MslE +liStuxt SiCt. [0 CHet BFC=2 FX| 92 X2?

Select 3M4.0|5, W4 0|5 From S, stuf, w4
Where ¢!
And W4 W

ES
And &HiL&HatAE = ‘CS”

UA]

N

O 7FEE10= o Holgol tigt A JEE A& star glo] vl-§ Akt &84
g A ARE AATte=s JRAstH Boprt AM F71HoR JY4lsh| et

@ AL Y Wemac-omze Sths 7|12402 FHFI(nested loop)E ol-&ste] +
AopA|Rt, St statRElo| IEAY} AEEo] QIthH B8 TAAIE 4 Qlth

® ZAdA dof A3} 7HolMe T SQLES] WheredollA ZI¢4t e} ohart sttt
FE=CSE WA ot

@ |R & dHold Re FE9] #i% oIt off, RIXx-pSell wste] AZF Re] 7]27]o]H
| RXapS) | < | S| o]a %31 EG9)&js > 1 /IR otk

Ol

o Xo| x|™3}t — x0| MEHE(js, join selectivity)

« Z0| MEHZ(js) : ZIEJATF A7|(FE 4ol tiulgh X1 A¥}t =27]9] H]&
S - I o B R I o R N I 0 R
B S AT 3 T RxS1 I RIFIS

- deflo]d RO FF 471 aoldl SO FE 47F bolH, 0 < [ RN z02aS | <a™b
=

L, O S TRM, ) TS IRI*ISI

L e] 25} ¢ Wolel A xol Metgol Kt 7 WA S
+ o] s} 1 Th MG AlE QMRS WA APYHES @

* 7}E] A& (cartesian product, X)

= a5

Lo ] C|H|

I Taol | Az

0IE

O|AA| C|H

I xHoq =) 24l 14l

o Lt O AA| An

O|AA| C|H| gl [)
xtz2IAb | X Az = | 24 | oHl | 3% 2=¢)

o=2w o XFZIAL AT

oa f—*)




