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3 <TI commit> 108002 KaRIEs 3 AA}
4 <checkpoint {}> 105123 | o532 o) A7
0 <12 start> 28R | UAE 3} 3]
6 <T2, B, 12, 18>
7 <T4 star> 126721 A5 4 e
8 <T4, D, 25, 15> 132122 274 R 1A}
9 <T3 start>
10 <T3, C, 30, 40> Akl
11 <T4, A, 30, 20> A °l&
12 <T4 commit> 105123 o472
13 <T2, D, 15, 25>
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sale

no name price

1 al 200

2 a2 150

3 bl 100

T1 T2

set transaction isolation
level repeatable read;

set transaction isolation
level repeatable read;

start transaction;

start transaction;

msert into sale
values(4, ‘b2, 50);

select ) sum(price)
from sale;

commit

update sale set price=price+100
where no=3;

select © sum(price)

from sale;

commit

a &)
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@ 450 600
@ 500 600
@ 500 500
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7. HolE
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R} Sell thal ofefe] SQL dejols +3F Az
2+ RSID @27

R S

RSID CName CName
1001 0] ol
1002 g o] 0]
1003 0]

1003 T}

1004 el

1004 it

1004 8}

1005 23}

SELECT distinct(RSID) FROM R as x
WHERE NOT EXISTS (
(SELECT p.CName FROM S as p)
EXCEPT
(SELECT y.CName FROM R as y WHERE
xRSID = y.RSID));

@ 1001
© 1003

@ 1002
@ 1004

et Folgs w, Folxl
S5 dig SQL dojol& &4 e AL?

student(studno, name, grade, score, deptno)

(&, studno= 8, named 8HA o|F grade® ¥hd,
score= A4, deptno Aol &3 g3 MEE ofu]siy,
studno= 717t}
@ student Elol&=ellA Zh stapd et A, Hi 4H, HA
A A1A
SELECT deptno, AVG(score), MAX(score), MIN(score)
FROM student
GROUP BY deptno
@ student HolEA 7 82to] 7
A
SELECT deptno, grade, COUNT(x), AVG(score)
FROM student
GROUP BY deptno, grade
@ student Hol=ellA 83 HE7F 1000 o]l 359
ST R R
SELECT deptno, AVG(score)
FROM student
WHERE deptno >= 100
GROUP BY deptno
@ student HloJEolA 7t shdWl=z A 71 109 o)<l dhd,
A g, B A A
SELECT grade, COUNT(*), AVG(score)
FROM student
WHERE COUNT(x) >= 10
GROUP BY grade
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@ NOSQL2 714 (availability) ¥} &34 (scalability) S 524 14 Thy dlolElo]r REeEA) = Alerezle? (9, STUDENT
s}, 2go]419] Dept_Not DEPARTMENT @#|o]41¢] Dept_NumberZ
KES)
STUDENT
D Name Dept_No Birth_Data
20120011 014 1 1993-01-23
20130023 A 3 1994-11-05
B L 84 P9l 2540 0o 22 0 78+ 95 B4 TH02 ool | e 3 | 1968l
$A Fo ALY 20144006 24718 2 1995-04-19
20105789 kg w 4 1991-01-03
F={A—B D—B, D—>AC, BE>D}
D E—D DEPARTMENT
@ E—E Dept_Name | Dept_Number Quota Dean
® AE—D AzE 2el 1 35 A A
@ AC—BC AR5t} 2 40 A5
D F94 A%E
® ¥z 224 AR
@ ¥ FAG Adx=A
@ T 5 Az




| 202195 IBSA 72 BN M2k BN | | woemorz | | @aum | |2
16, &5 A, Ui 271k AR 3-dE 27)ep o) dlolE | i 18 T Edlo]d R Sl disk 24 At Adph &4 82 A
SY4ol e APoz 84 Ge AL (0 My& A 29, )& 9% 90 29, M 0B% 9y
O W b =5 W5 27)vk= dolepo] 29 8|4 AEeA| 291, K& Alv] 2918 9n|dit})
TEE 7)Eet. R S
1= 141; E]Hg o9 3 Ho glo o] A0
’ ;3?@ %L]j g2 71 O‘Eé;E:LMSl]}thﬂzlgT!E]j A L5 1 ° b D
FRE WAY & e AL Ban G T Py o d
@ 9% 27k 54 A8 el WAL AN gl dol = e e
Wolze] AREE JlEetn Hlolelulol s ulx] Fie G N O N
0 AleA aBoERE 47 0. ad b3 c3 b3 c3 e}
@ SQL Rk A9 7% Ho|Bo] SFATER Rt &3 Q= a b5 c b cd &
golEo] t sojdtti siHetE 7|EY & ARESe @R Xy S
ZZ ool AMgaE JFgS B gorz SQL e A B C D
dole el =214 5YA4E A= A& AT F ot al bl ol al
£ 16. 0 SQL BHel F dloje] 4elo}(DDLIRHS 12w © b = @
a2 b2 @2 a3
. ALTER a3 b3 3 &
. DROP ad b3 3 4
=, TRUNCATE
2. GRANT @ R ™MRrp-sB and RC=SC S
o, COMMIT A B C D
Do al bl cl dl
9 L o 22 b2 @2 &2
O ==! a2 b2 c2 d3
@ = a3 b3 c3 d4
ad b3 A3 4
17, 4 dolHuwol~ ~7ntE B, ofd SQL HoEy F5d ab b5 5 NULL
A 27 @ R Mgp-sp and Re-SC S
O &7 A B C D
AFAALYIHE B E o] Huo
JQEJQ;; :;;‘:;i :;L@ al bl cl dl
NS A 0 08 © b = @
a2 b2 @ a3
0 AoJE a3 b3 A3 d4
Select D541, F.oj 1t ad h3 3 d4
From AH] E, %4 D, A4 F NULL b4 c4 &b
Where EFAHE=DFAHZ and DA HE=F A HE
and D.21%3=1 and E.3°]>=3000000 YR Hasn o nse S
and E.F1])="gly=’ A B C
O maaw, Foa((Tesquz (08 305300000 and E2v=eu~(E)) > al bl cl
Daans, paAn(Opaze(D) X T posme(F)) a2 b2 c2
) WE%H"*Q((WD w4, Pttt (OB o>=300000 and BAu=ey 2 (E)) > a3 b3 c3

Toyans, pwae(0pazz-1(D) DX Teay, pragus(F))
@ mopaw, rar((Mesanz, paag(opazza(D) X

T 5 (Op e1>-3000000 and EA71=a1~(E))) DX Tp.s(F))
@ myaw, ran((Meaquz(0ran raeqazE) >

e paau(onazza(D)) D T o300 and E29=e) < (E))




202195 KT 72 I M2k BIIN |

| woewmorz | |

20.

3k7) flg -Er‘jé" (transparency)oﬂ st Aoz %X] oko. 7109
@ ©#H3Hfragmentation) FHA L AFEAFEC] o]Ao] ojE |
gAsH Y l=A & Dot gloh

@ Hol(failure) FHAL tho] EdRMo] FAlo 5=
Agoll= o5 ?lio] 753}94 Jyo] fAF ook 1= AJAo|t)

oEL
o,
rlo
O{N
J

@ FE(replication ® golgst Faelx A%
!

A4 54 0 ARE A} HER A4 2L Holol
ke Aol
@ AA(ocation) FHHE AR} NFANRAN A4S

Fas) 9180 delgel $e4d SIS ¢ A
sz Aol

7k flofor

oh AR el 2ol A5k ArldelE e vkl aad e

Al
Apil olE 43 34
108002 A4 g o1A}
105123 ol o AT
128372 A 37 Jepe
A 7t e

@ 3 3

@ 3 4

® 4 3

@ 4 4

g.
F479) gaur)
o}

= bl
F01719 WAun S8 Z2age 40l DL 9o AHgol

He)jet,

@ Z97290 ARG vloJgwo]x Aue] Fal7t A9 WAieA]
%=

o7 EAARL H5 (concurrency)dFaS W, dAE 5 e

A 7}—rﬂ] 7821 (lost update)l] tiek Ao R §2& AL?

@ F MY EdAAS A2 Ao EdAde] SaEr|uhs
7l e AEHE, T ERAALS 93] g8 4 Qe
Aot

@ o7t 2T EAQARC] g E9(rollback)o] 423 7]
Aell, v4E dolgE 7HA7F AMgsle vt ERAAM
o] gnro] Fwo] Agd & gl EAloltt

@ ahte] EdAMo] 88k diolg] WA A AdE thE
EdAMol WA 7]E EdAA WA A At
o =

@ ste] EsAAo] o JH9] dHolEe] diaf WA A
Ags o, ddo]l FAHA we dHolEHo] AR EH
HolE & 74 ks dasto s dad & 9]

T 23 U5 dHolguo]A AAEA 28 ¢R

M

M

)

2 2 EZ(two-phase

commit protocol) 7]¥el tlgk Aoz &2 A2

O 194 8 5 go] B, Fd ERATL 3] HEAY
Rl

@ EANAHN HgAH(Transaction Manager: TM)E= 21 A9
ALl EdA AlZtE E Z“H AYe 2AsE dge 3}

® 1A 233}
BE AJEZNE o
T /\lﬂr

ZAAA7E BHE %

QA AYE %

@ 2eA A

JolejMlo]~ A& E--(disaster recovery) 7]%ol tjeF AHog
S A7
@ AsiA Azt G 7P 2] W] Ao T2 A
WA 2 A A H ek
@ <3, 1y, 74 53 22 23 &A= dolg AAE
F714 o2 welste] obdet o] Bydit)
@ Alzg 25 wWelstd ARgAbE WA dlo]Ef o] 2~ wi¢]
o|Fo] £y RE EANMAS A Ak
@ e Axg 26 V)55 e EE gud EdAAY
AYPAsH= dolg o] AE undodte H AHEE & dut
EERES] Roﬂ K 94 4 (k-way merge) 434S 3etual sich
Addol ghad w7bA] Ha % We tza H(H] + 27
3o ] LWF’ o AN AFEHA A2 e 7IHE
1 5HA %‘% )
O2d £33 g2z 20008 A= S

oz E
O F 719319 Ao ARS7Fse A7) dl=E 1,0007] 27]
A

A Aol & dla=e] e 32007




