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FEA
T s FAARE FitAds
Az Elase 10000 4000
A xS U EE 5000 5000
Az 7HA 7000 6000
IT SWH gt 6000 4000
IT AN 3000 3000
LI Eate m]-& 4000 3500
LI Eate i 9000 4500
SQL A4
i A FAARE HitAds
Az=4 WA 10000 4000
IT SWrH% 6000 4000
LI Eate & 9000 4500
@ SELECT *

FROM 2157
WHERE A= >= 6000;
@ SELECT
FROM 2157
WHERE &AM = (SELECT MAX(ZAHAF)
FROM 245 A);
@ SELECT A.x
FROM 4H15A] A
(SELECT o5,
FROM 4H157)
GROUP BY ti&#
WHERE A-SAHR = B ZAWT AND ATES - BUlEs
@ SELECT W&%, A2%F, MAX(ZAIAS), Hitds
FROM 2] EA)
GROUP BY &7,

MAX(EAR) AS BAAH

CHA &Y =29 HAEY T4 FU] 0~ (N-1)Y
Aol 715 K2 s sl &9 h(K) = Amod NoliL,
N & 5otk olu) d#e] K gtEe] 3,5 7, 9, 11, 13, 18, 14
TR AQlE 49 WA g2 (b, HIldA Y FEL
5 WA WZl T4 0o giste] (i +1)mod N &3] AAsh=
A 7 FaYS o] gste sjdsit)
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CREATE ASSERTION NO_DESIGNERS_IN_SEOUL
AS CHECK
NOT EXISTS

( SELECT =
FROM EMPLOYEE E, DEPARTMENT D
WHERE EDEPTNO = D.DEPTNO
AND E.JOB = 'DESIGNER’
AND D.LOC = 'SEOUL’ )
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<Ty, start>, <T,, commit> <T abort>: Tl that
AZL g A3 E 7S 4

<T;, rollback>: Ti7} A& % rollbacke] A &S
71 &35 34

<T, dlole @k, o)Ak o3> Tzt vloly 3&5&
WHAE o 7155 4

<T,, dlo]e ks, o[z T7k d3]¥7] flste] UNDOE
A o 7)53HE F4

= o 1
<checkpoint, {EHAHAE)>: A HPg 7|5
s 24
{(ERAAG2ER A Ao A o ™
ER@ANAEY 555 £¥ste ERYM YLE
<H7] 2>
ZIOWHE 2 YIE
1 <T(), start>
2 <T,, A, 100, 200>
3 <Ty, start>
4 <Ty, B, 200, 300>
5 <T,, C, 300, 400>
6 <checkpoint, {Ty, Ti}>
7 <T), D, 500, 600>
8 <Tjs, start>
9 <Ty, rollback>
10 <T,, start>
11 <T,, C, 300>
12 <Ts, E, 600, 700>
13 <T,, A, 100>
14 <Ty F, 700, 800>
15 <Ty, abort>
16 <Ty, G, 800, 900>
17 <Ts, H, 900, 950>
18 <T4, commit>
—a % -

. B 7F AR checkpoint 271 #FZEE o} UNDO

i EAYA g2ES (T, T)S2 7|33t

. Toe] rollbacks Ast7] flste] AAE <Ty, C, 300>,

<To, A, 100> E7-2HgolAq UNDO @A 14to] k.

. REDO 972 gtaid UNDO th Eday 2 et

{le Td}i __IL <} 1_]1:]'

. REDO ©Aldl4 22 g=E <Ty, D, 500, 600>, <T,

C, 300>, <Tj E, 600, 700>, <T,, A, 100>, <Ty F,
700, 800>, <Ty G, 800, 900>, <Ts, H, 900, 950>
REDO <14ke] thde] st

. REDO @AlolA+= REDO ¢izte] whg 21 fi=g

24 72,

. UNDO ©Alol M= <Ts, H, 900>, <Tj, E, 600>, <Ts,

abort>, <Tj, D, 500>, <Ty, B, 200>, <T, abort>%
210 7153,

® 7,4
®c, e
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W INTEGER Ehlels, ghel EAlso] 94 9he 4e NULLeleh

A4
A B
1000 500
1000 1000
2000 1000

4000

ARl HjolEe] HEk SQL Wl
SELECT COUNT( A ), COUNT( DISTINCT A ),
MAX( A+B )

FROM AH;

@ 32 3000
@ 324000
@ 4 3 3000
@ 4 3 4000
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Schema Diagram

Company

1D ‘ Company_Name

Product

m[ P_Name P_Model P_Price Company_ID

Database Instance

P_ID | P_Model P_Price Company_ID 1D | Company_Name
1 CPU 150000 1 1 Intel
2 VGA 180000 2 2 AMD
3 SSD 136000 4 3 Nvidia
4 HDD 130000 5 4 Samsung
5 HDD 110000 5 5 WD
6 VGA 350000 2
7 CPU 270000 2
8 SSD 96000 4
9 SSD 115000 5
10 CPU 335000 2
11 VGA 560000 2
12 VGA 595000 2
13 CPU 283500 1
14 CPU 650300 1
15 VGA 780000 1
16 VGA 850000 1

SQL & Azt

P_ID | P_Model P_Price Company_ID
6 VGA 350000 2
11 VGA 560000 2
12 VGA 595000 2
15 VGA 780000 1
16 VGA 850000 1

Ha

@ SELECT =
FROM Product Pro
WHERE Pro.P_Model = "VGA" AND Pro.P_Price IN
(SELECT P.P_Price
FROM Product P LEFT JOIN Company C
ON (CID = P.Company_ID)
WHERE C.Company_Name = 'AMD’);
@ SELECT *
FROM Product Pro
WHERE Pro.P_Model = 'VGA’ AND Pro.P_Price NOT IN
(SELECT P.P_Price
FROM Product P LEFT JOIN Company C
ON (CID = P.Company_ID)
WHERE C.Company_Name = 'AMD’);
@ SELECT =
FROM Product Pro
WHERE Pro.P_Model = 'VGA’" AND Pro.P_Price > ANY
(SELECT P.P_Price
FROM Product P LEFT JOIN Company C
ON (CID = P.Company_ID)
WHERE C.Company_Name = 'AMD’);
@ SELECT =
FROM Product Pro
WHERE Pro.P_Model = "VGA' AND Pro.P_Price > ALL
(SELECT P.P_Price
FROM Product P LEFT JOIN Company C
ON (CID = P.Company_ID)

WHERE C.Company_Name = 'AMD’);
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A8 A8 (query execution plan)g AAstE d H&o
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