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o, A= FE(conflic) 2 &S AL? (& RS 7ot e
skl s, R (A)= “EdAM To] A 9=,

W, (B)= “EdAA

‘ R (A); W, (4); R, (4); W,(A); R, (B); W, (B); commit, ;R (B); W, (B) ;commit;
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%= (read-write conflict)

ZE(read-read conflict)
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o AL A Elo] &S o] §shs FAE A9 woE
Qe W o FE WAE] Sl <AHH>3 2L SQLY9 EFl
e EZE Aoste] AR Folrth o] e 2HoAM Adse

wo S A3 <HI>9 Ao Fasioith wol Qe AdE
w7 o4& A FROM AR"&

23} o]
A
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9] “SELECT AMH, o]& Ho

TR ARE H2 A2
A
AbA °l& g A Bk
100 2% 10 NULL 500
200 olE% 20 100 400
300 e 20 200 300
400 e 30 100 30
A
TAAHS AT A%
10 AP 100
20 T 200
30 A 400
< w>

CREATE TRIGGER Employment
AFTER UPDATE OF w9} ON AR
REFERENCING OLD ROW AS O, NEW ROW AS N
FOR EACH ROW
WHEN (N5 > 053¢ * 1.1)

UPDATE A}¢

ET 3¢ = 059 = 11
WHERE ARIARH = OAMH;

<H 71>
UPDATE AH SET #¢] = x 12

WHERE AP IN (SELECT 4% FROM 5-A));

UPDATE AR SET #¢ = % 105

WHERE A 1= ALL (SELECT 4% FROM *4));
UPDATE AR SET 5] = §¢f * 1.1 WHERE AP = 100;

D The 2 a9
IEERES TEIEERED
100 | 4% | 550 100 | 4% | 550
200 | o]&% | 420 200 | ol&% | 420
300 | &3 | 315 300 | &3 | 330
400 | iz | 380 400 | =izt | 380
9 SRE
EIEERES EIIEERED
100 | 34F | 605 100 | 2% | 605
200 | o]&% | 440 200 | o]e% | 440
300 | &3 | 315 300 | &3 | 330
400 | ¥z | 385 400 | =iz | 3%
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i 5. HAM-(checkpoint) 35 7|97} A-Hste] ER@AAY] Ad et | & 7. EW@AAY wZ/dd WA (deadlock prevention) Z2EZ Fol| A
o "I 2o skxk wlely A, B, C, DY x3lgko] 747} <H7>O A e itEde TREFL?
100, 200, 100, 2009 ] T12 Aol 100 ©sta, T2+ BelA a7
100& wja, T3S Coﬂ 100& d3ka, T4= Doﬂ/ﬂ 005 ity L _
. O Ba2®zZZ2 da7 314 ¥
3kt Q%°1 TdH T A B C DY go=z F& A7
O T7F TN 2438 A &% X7t 8% 3%, 77}
checkpoint failure ! J J
| | Ba7e g} o u(2ar) 29t =g sds
N T I
m . . Aej7h olim) T7b E27e] ol trle Adaa,
T2 t i
| [ T77F 270 #| Aeleld T, 23] (abort)d
| T3 i d !
! T4 I @ % W7l(no waiting)
A B 19 D @ 415 di7](cautious waiting)
D 100 200 100 200 @ *Lfﬂftﬁﬂ (wound-wait)
@ 200 100 100 200 @ 07— it die)
@20 200 100 100 w(wait-die
@ 200 100 200 100
T 8 Zdold R(A, B, C, D, B)oll tgt 449 A F = {A—C
T 6 s F ES FRE FusH g2 uAe uAD, °F, AC—D, D—C, D=EWt FARE o, 54 J FY Ha
F4E Uy dolMolszRE YA @ W §2 AL A minimal DS £ 207
A=Y A = 5k
(&, PK3= PRIMARY KEY, FKi= FOREIGN KEYE ¢|u]3}) @ (A—C, A—D, D—C, D—E)
= @ {A—C, C—D, D—E)
ZID(PK) Lolg 7+ ® {A—>D, D—>C D—E}
11 Spray Roses 19 @ {A—C, A—D}
22 Sunflower 44
2 Love's First Bloom G £ 9 %352 golgol tgd 2L u, $I 55 eod By
B Ao 2] ¢ke ALY (¢ WEe 71H7)o|t})
AAID(PK) ol & Fa g1 55
1010 S. Brass Pittsburgh, PA 3 IS B! PHEo 5
3005 Romeo Lexington, KY 100 A01 A JAVA
2002 Juliet Norman, OK 101 BO1 D C#
101 B03 A DB A2~
T 100 BO1 B CH
FEHS(PK) | ZID(FK) | Z2AID(FK) 52 o 200 A2 C Direct X
23010 11 1010 4 | 2013-08-22 o . ; . . . ]
71! =20 2 3 A A =] 2~ 0
23011 11 3005 3 2013709,11 @ “’]'“lo]\:r:z _I"xo O}'E:] ?‘52 ELH 73 ]OO] EA(E% T ME]'
23012 11 1010 1 | 2013-10-12 @ A2 AFES wEA 7
23013 23 1010 3 | 2013-08-01 @ 8hio] 20081 o] 7S Hs|stH AfA o) o] WAL
D @ oA FAAel gl ANZRE FES AT u Aol el
SELECT C.22ID, ColE, CF4 A B}
FROM 274 C
WHERE C. 22D NOT IN
510, gge© E 1o : i
(SELECT C.27}ID FROM 7 O WHERE C.2D - 0.374ID) 10 JeTEl el A% SeRDD: Knowdedge Discovery from
® Data)S It @A dolrh Wizhe] Eoj2 T2 §2& A2
g 2 CEAN
SELECT C.2AID, Col8, CF4 Qe A a Blole] A
FROM =+ O LEFT OUTER JOIN 24 C ON O.22D = C.24D |
WHERE 0% IS NULL; v
9 dlo|g ¥ © ©
SELECT C.2AID, Col&, CF4
FROM 5% O, 27 C <Ho|HZRH AALAS 3 WA 3>
WHERE O.27ID = C. 24D AND 043 IS NULL; a © ®
D sgacr CIAD, ColZ, CFA @ doly &% EIR= S ez 2 29
FROM 27 C ® dlo]Ejnfolnd glolg] 3 Jegsr 2 gy
WHERE EXISTS @ dHolg =% HeH7t 2 Fd go]gulo|y
(SELECT * FROM = O WHERE C.ﬂﬂﬂD = 0.27D); @ EHE’jré 7}‘ E | [ﬂ o] E1U]'O]1’o] [ﬂ O] E1 %%]_




| HIOIEHIOIAE

T 11 e HolE o] gtel QlE oW HolES Bl Fo|t}
s A 7] ‘Mﬂ quaA <w7]>9 e HolEg o] g3l
doleio] 2 Mg Fo EHOZ §& R

<H 7>

TABLES

Table Name No of Columns

STUDENT 4

COLUMNS

Column Name Data Type Table Name

StudentNumber | Character(4) STUDENT
@ dlolg F27F WA Z2aW e Aok sk A
@ doly F&o] S7blE dAdS frAlske A4
@ d©lolE Horp S8 T dRE FHHE AZ
@ dlo]guo] 2~ AAgle] ~xRE V|Edhe 4E

12, 3o dlojefulo] 2 AR YiellA] Ak Alo] §lo] ERMHES
Al AdEA S A5 oA EAVE TR Uk olF A
371§k BAA Al EnkEA sFEA %8 A dAE
G e BAHoT 2% o 729
O 7AA &4 A4
@ Fgget aoF A
@ W& £ gl o] A
@ A4 o7 A

T 13 o HolHE SAAoR AYste]l B-Egg 74T o FE
o EAsh 7] g2 (9 B-Eg9 AE 3olzkal 7H st}

7] #E59 AYeAi8 51,7 3, 12,9 6
@ 3
@ 5
@7
@ 9

T 14 7 Zdold RIA B, O), R2(B, C, D& L% 9 2l (Right

Outer Join)< & eroﬂ UeheE 7FF9 57
R1 R2
A B C B C D
1 2 3 2 3 10
4 2 3 2 3 11
7 8 9 6 7 12

@ 374

@ 470

@ 571

@ 674

“n

™ 15,

16.

o 7 delold R, Sell ik 9l AdE &7 o2 A
(&, X2 A9z (Natural Join), > 9% 9290 (Left
Outer Join), pq& L2% 9] Z2l(Right Outer Join)S ¢|v]gH})

R S

A B C B C D

al bl cl bl cl dl

a2 b2 c2 bl c2 d2

a3 b3 c3 b3 c3 d3

ad b4 c4 b4 c4 d4
D RMys

A B C D

al bl cl dl

a3 b3 c3 d3

ad b4 c4 d4
2Ry

A B C B C D

al bl cl bl cl dl

a2 bl c2 bl c2 d2

a3 b3 c3 b3 c3 d3

ad b4 c4 b4 cd d4
@ R™—ppe=cS

A B C B C D

al bl cl bl cl dl

a2 b2 c2 NULL | NULL | NULL

a3 b3 c3 b3 c3 d3

ad b4 c4 b4 cd d4
@ Ry —ppre=c S

A B C B C D

al bl cl bl cl dl

NULL | NULL | NULL bl c2 d?2
a3 b3 c3 b3 c3 d3
ad b4 cd b4 cd d4

= o= ZE':]IO]"C
SQLI_E %3 7;&%” (&, E3APgo] Y3 3k EAlEHA
S foz ARET. BANEE SA Hlol el s]uslolth

(@ SELECT %321 FROM %4
WHERE #8d %= >= 2000
ORDER BY COUNT(E=A¥MZ) >= 10;
@ SELECT &34 FROM =4
WHERE 2&ld % >= 2000 AND COUNT(:=AH3E) >= 10
GROUP BY Z%HAH4;
@ SELECT #3344 FROM =A
WHERE COUNT(E=X¥Z) >= 10
GROUP BY Z#AH4 HAVING 2= >= 2000
@ SELECT =%A4 FROM =A
WHERE #&d %= >= 2000

GROUP BY Z#AHd HAVING COUNT(E=AHE) >= 10;
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Ad AAS B8 14 27 (incremental logging with deferred
updates) 7| & AHEEHE B A|AHIOR & ALY

7821 loJE] oolele] ZBal W e gk 2ol Agsic)
78415 Hloly ofoldle] ZBal F 4 NS Eoao] APgeith
Z8AE dlolg ofolgle] Al A, & fe BF 2o A%
3jjof gttt

Begin Transaction® Commit Transaction =
Agsh

® OO

wkS 2770

A Ao7h HA A o] FolAA] e
Gt gol £ Edad T1, T27} BA) g o &
2

E
H]—/lgt'ﬂ— _/’: o) . o] —“?:zﬂx—]o] l-/lgo]_;(] 01—0 /\ o]‘— E

A3 FF(solation level)& =F L8 A7

Tl T2

update product
set amount = amount + new
where pName = “chair” ;

select productID, amount
from product ;

rollback ;
commit ;
D VSR 97, 4= 97, WEAS 90, A2 ks
@ #= 97, WS ), A ks
© wE7bs o7, 49 Tks
@ A" 7bs

t}& ERD(Entity-Relationship Diagram)E& T4d8t= F oA
Dept, Empell i3] #2744 Atz Aosiita
ol FERFAN AR TS B ANEER BT FE

AL
Dept L @ N Emp
. Emp HolEo] M2 da2=E AYdte Ay At
L. Emp Ho|EoA 97| ghs sk WA At
©. Emp Ho|EoA 7|& dZEE 2Asl= AHA] A4t
2. Dept HlolEo] ME& di=E At Asl gt
1. Dept HlolEolA 7127] g5 F4shs WA A4t
H. Dept HolEoA 7| dZ2ES 2HAlsks 2HA] 14t

O 1, . @ v, = d

(O == @ 7, ., 1,d

dolelulol 2t thet $-83 913) AT Qo ol slay

MZE dolefo]2 7]eo] TAstAth MZE dlojemo]2~

Z)ed W3 Aon A e AL?

O 33t doJgjuo] 2o A thF= vlolH e Jej= A, A, EE
g EFste Amdoly, A% 5EAE Veshs 4
diol®, fidolut aaAzlst 22 olmA dHolgrt F+&
o] &t}

@ F7 dolel g@ 42 a4 1g= By R-Eds
2e A2 49 7ol Agdn

® TREE F2 AR 3, A, Eel2it old fat &4
fole & ek def ALgar

@ 3t dlolEl mpeldo] F8 7S ¥ &, ¥4 994
w4, 37 FejzHH o] don, °lt41 4 dlolHel tisjA=
EFAR NS 7L B8t EA 6 gt




