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N9 fj} (Recovery)
anuasaseuasdeya (Security)
ANUYsUMNUDITRYA (Integrity)

wanynsudeya (Data Dictionary)

a Y %
MINANIIENIDNNY (Concurrency)

Transaction
Concurrency
Serializability

Lock Technique

a Y o
NIINANIIZNTONUNU (Concurrency)

Transaction

EXEC SQL INSERT
INTO ORDER(SNO, PNO, QTY)
VALUES('S6’, ‘P1’, 100);

EXEC SQL UPDATE PART
SET TOTQTY = TOTQTY + 100
WHERE PNO = ‘P1’;

EXEC SQL COMMIT;

a Y %
NMSINANNIZNIBUNU (Concurrency)

Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘'S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;




MIAANITNT DAY (Concurrency)

M Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totgty + 100
WHERE pno = ‘P1";
EXEC SQL COMMIT;

R endontu (Concurrency)

W Transaction

part order

pno description totqty
Pl Bolt 200

P6 Nut 300 S1 P3 100

P4 Bolt 400 S2 P4 200

P3 Screw 100 S2 P6 300

a Y @
‘ MINANIIENIBNNY (Concurrency)

B Transaction

supplier

sno name address

S1 KK Enterprise | 57 Suranaree St., Muang, Nakhon Ratchasima 30000

S2 Bangpai 300 Sukhumvit, Phrakhanong, Bangkok 10250

S3 Toyota 21 Sukhumvit 24, Khlong Tuey, Bangkok 10300

S6 CAT 20 Bangna-Trad Road, Bangphli, Samutr Prakarn, 12390

a 9 %
‘ MINANIIENIDNNY (Concurrency)

W Transaction

part order

pno description totqty sno pno qty
Pl Bolt 200

P6 Nut 300 S1 P3 100
P4 Bolt 400 S2 P4 200
P3 Screw 100 S2 P6 300

a Y o
NIINANIIZNTONUNU (Concurrency)

M Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;

‘ a 9 %
NMSINANNIZNIBUNU (Concurrency)

M Transaction

part order

pno description totqty sno pno qty

Pl Bolt 300

P6 Nut 300 S1 P3 100

P4 Bolt 400 S2 P4 200

P3 Screw 100 S2 P6 300
S6 Pl 100




Py (Concurrency)

M Transaction

part order

pno description totqty sno pno qty

P1 Bolt 200

P6 Nut 300 S1 P3 100

P4 Bolt 400 S2 P4 200

P3 Screw 100 S2 P6 300

——
EXEC SQL INSERT S6 Pl 100
—

INTO order(sno, pno, qty)
VALUES(‘S6’, ‘P1’, 100);

MIAANITNT DAY (Concurrency)

W Transaction

part order
=>|p1 Bolt 300
P6 Nut 300 st P 100
P4 |Bolt 400 2 |pa \ 200
P3 Screw 100 s2 P6 N
I
EXEC SQL UPDATE PART 9 I )( 100 )

SET totqty = totqty + 100
WHERE pno = ‘P1’;

a 9 o
MINANIIENIBNNY (Concurrency)

B Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totgty + 100
WHERE pno = ‘P1;
EXEC SQL COMMIT;

a 9 %
MINANIIENIDNNY (Concurrency)

W Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘S6’, ‘P1°, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;

1

a Y o
FINANILNIBDUNU (Concurrency)

M Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;

a 9 %
NMSINANNIZNIBUNU (Concurrency)

M Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘'S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;




MIAANITNT DAY (Concurrency)

M Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totgty + 100
WHERE pno = ‘P1";
EXEC SQL COMMIT;

MIAANITNT DAY (Concurrency)

W Transaction

order
EXEC SQL INSERT
sno pno qty
INTO order(sno, pno, qty)
VALUES(‘S6’, ‘P1’, 100);
S1 P3 100
EXEC SQL UPDATE PART
S2 P4 200
SET totqty = totgty + 100
WHERE pro = ‘P1"; 2 |PS 20
—
EXEC SQL COMMIT; g i o

a 9 o
MINANIIENIBNNY (Concurrency)

B Transaction

part
EXEC SQL INSERT pno description totqty
INTO order(sno, pno, qty) - o~ <200
© N
VALUES('S6’, ‘P1’, 100);
P6 Nut 300
EXEC SQL UPDATE PART
P4 Bolt 400
SET totqty = totqty + 100
P3 Screw 100
WHERE pno = ‘P1’;

EXEC SQL COMMIT;

Hard Disk Error, Power Black Out

a 9 %
MINANIIENIDNNY (Concurrency)

W Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘'S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = ‘P1’;
EXEC SQL COMMIT;

‘ a Y o
NIINANIIZNTONUNU (Concurrency)

M Transaction

part order

pno description totqty sno pno qty

P1 Bolt 200

P6 Nut 300 S1 P3 100

P4 Bolt 400 S2 P4 200

P3 Screw 100 S2 P6 300

—

EXEC SQL INSERT 6 Pl 100

INTO order(sno, pno, qty)
VALUES(‘S€’, ‘P1’, 100);

a 9 %
NMSINANNIZNIBUNU (Concurrency)

M Transaction

part order
description totqty

P1 Bolt 200

P6 Nut 300 S1 P. 100

P4 Bolt 400 S2 P4 \ 200

P3 Screw 100 S2 P6 N 00

N

EXEC SQL UPDATE PART 6 fl ) ) )

SET totqty = totqty + 100 —

WHERE pno = ‘P1’;
Hard Disk Error, Power Black Out




Py (Concurrency)

M Transaction

part order

pno description totqty sno pno qty

P1 Bolt 200

P6 Nut 300 S1 P3 100

P4 Bolt 400 S2 P4 200

P3 Screw 100 S2 P6 300

EXEC SQL INSERT 3 Pl 00
INTO order(sno, pno, qty)

VALUES(‘S6’, ‘P1’, 100);
Hard Disk Error, Power Black Out

MIAANITNT DAY (Concurrency)

W Transaction

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100);
EXEC SQL UPDATE PART
SET totqty = totqty + 100
WHERE pno = 'P1";
EXEC SQL COMMIT;

a 9 o
MINANIIENIBNNY (Concurrency)

B Transaction

part

pno description totqty
P1 Bolt 200
P6 Nut 300
P4 Bolt 400
P3 Screw 100

EXEC SQL INSERT

INTO order(sno, pno, qty) S6 Pl 100

VALUES(‘S6’, ‘P1’, 100);

a 9 %
MINANIIENIDNNY (Concurrency)

W Transaction
part order

decerintion totaty

description totqty

Pl 300

P6 300

P4 Bolt 400

P3

EXEC SQL UPDATE PART S6 61 )
SET totqty = totqty + 100

WHERE pno = ‘P1’;

Screw 100

a Y o
NIINANIIZNTONUNU (Concurrency)

M Transaction
part order

decorintion totaty pno

description totqty

pno

P4 Bolt 400 52 P4 200

P3 Screw 100 S2 P6 300

EXEC SQL COMMIT; S6 Pl 100

a 9 %
NMSINANNIZNIBUNU (Concurrency)

B Concurrency
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a o Y v a o Y @ A=70
MSNANNITNIDNNU (Concurrency) NFNANNIENIDNNU (Concurrency) g- gy
N=5
M=4
Concurrency Concurrency
Qenemsty A Hfveds 70 Ml Ti:  READ(A) T2 READ(A)
o UPDATEA=A-N UPDATEA=A-M
- ay 3 49 WRITE(A) WRITE(A)
QeemMsUu B UHI99AI 81 NN READ(B)
- dd - - UPDATEB=B+N
Oenian 5 NUIVDIEIINITUN A 419098185 UU B WRITE(B)
UNU (A =65,B=286)
O993aa Wy 4 NT9luaenisiu A (A = 69)
a o Y 1Y A=70 2 o Y & A=T70
MINANNIENIONNU (Concurrency) g- g MINANIENIDNNU (Concurrency) g-g
N=5 N=5
M=4 M=4
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1  |READ A (70) t1 |READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
WRITE A (65) WRITE A (65)
READ B (81) READ B (81)
UPDATE B = B+N (81+5) UPDATE B = B+N (81+5)
WRITE B (86) WRITE B (86)
©2 READ A (86) © READ A (65)
UPDATE = A+M (86+4) UPDATE = A+M (65+4)
WRITE A (90) WRITE A (69)
2 Y . A=70 2 Y_ .2 A=70
NI1INANTICNIDUNU (Concurrency) B =81 NITNANTITNIDUNU (Concurrency) B =81
N=5 N=5
M =4 M=4
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2

t1 |READ A (70)

UPDATE A = A-N (70-5)
©2 READ A (70)

UPDATE = A+M (70+4)

t3  [WRITE A (65)
READ B (81)
t4 WRITE A (74)
t5 |UPDATE B =B+N (81+5)
WRITE B (86)

t1 |READ A (70)




Concurrency

Time | Transaction T1

Transaction T2

t1 |READ A (70)
UPDATE A = A-N (70-5)

READ A (70)
UPDATE = A+M (70+4)

t3  |WRITE A (65)
READ B (81)

Concurrency

3 Y a1 A=70 S Y o A=70
MINANNITNIDUNU (Concurrency) g- g NIFNANNIENIDNNU (Concurrency) g- gy
N=5 N=5
M=4 M=4
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 |READ A (70) t1 [READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
2 ©2 READ A (70)
3 t3
4 t4
t5 t5
a o Y @ A= a o Y o A=70
MINANNIENIONNU (Concurrency) p- MINANIENIDNNU (Concurrency) g-g
N= N=5
M= M=4
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 READ A (70) t1 READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
t2 READ A (70) t2 READ A (70)
UPDATE = A+M (70+4) UPDATE = A+M (70+4)
13 t3 [ WRITE A (65)
4 t4
t5 t5
I~ Y a2 A= 2 Yo A=70
NITINANTICNIDUNU (Concurrency) B= NITLNANTICWIDUNU (Concurrency) B =81
N= N=5
M= M=4

Time | Transaction T1

Transaction T2

t1 |READ A (70)
UPDATE A = A-N (70-5)

READ A (70)
UPDATE = A+M (70+4)

3 [WRITEA (65)
READ B (81)

WRITE A (74)




3 vy g e A=70 S v Zaq (s A=70
MINANNITNIDUNU (Concurrency) g- g NIFNANNIENIDNNU (Concurrency) g- gy
N=5 N=5
M=4 M=4
B Concurrency B Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 [READA(70) 1 |READA(70)
UPDATE A = AN (70-5) UPDATE A = AN (70-5)
2 READ A (70) 2 READ A (70)
UPDATE = A*M (70+4) UPDATE = A+M (70+4)
3 |WRITE A (65) 3 |WRITE A (65)
READ B (81) READ B (81)
t4 WRITE A (74) t4 WRITE A (74)
t5 | UPDATE B =B+N (81+5) t5 | UPDATE B = B+N (81+5)
WRITE B (86)
a 9 @ a Y @
MINANIIENIBNNY (Concurrency) MINANIIENIDNNY (Concurrency)
B Concurrency B Concurrency
ticket N . ticket . .
o aw 4y Al ay L4l
airline’ | [seat —— O MeMIivu A URIDINY 70 N aitline. | [seat booked 0 @emMsuu A NRIDIAD 70 U
0 memsiiu B Ifsead 81 il 0 memsiiv B Tfvesd 81 fitls

onian 5 Mivveseensiu A 1194
Mty B unu (A = 65, B = 86)

[m]

0 vy 4 filumenstu A
(A=69)

onian 5 MIesd oMty A 11909

B 100 86 a
c 100 44 M3 Y B 1N (A = 65, B = 86)
D 100 34 0 vesdwiin 4 Mislumenstu A

(A=69)

a Y o
NIINANIIZNTONUNU (Concurrency)

ZEzZzwW>

B Concurrency

Time | Transaction T1 Transaction T2
1 READ A (70)

UPDATE A = A-N (70-5)
2 READ A (70)

UPDATE = A+M (70+4)

t3  [WRITE A (65)
READ B (81)
t4 WRITE A (74)
t5 |UPDATE B =B+N (81+5)
WRITE B (86)

‘ a 9 %
NMSINANNIZNIBUNU (Concurrency)

B Concurrency

ticket ticket

airline  seat booked airline  seat booked
A 100 69 A 100 74

B 100 86 B 100 86

C 100 44 c 100 44

D 100 34 D 100 34

P v gy
doyagmiluudligndes




I~ Y a2 A=70 I~ Yo L A=70
MINANNITNIDUNU (Concurrency) g- g NIFNANNIENIDNNU (Concurrency) g- gy
N=5 N=5
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 |READ A (70) t1 READ A (70)
UPDATE A = A-N (70-5) READ B (81)
WRITE A (65) SUM A+B (70+81)
2 |READB (81) 2 |READ A (70)
UPDATE B = B+N (81+5) UPDATE A = A-N (70-5)
WRITE B (86) WRITE A (65)
13 READ A (65) t3 |READB (81)
READ B (86) UPDATE B = B+N (81+5)
SUM A+B (65+86) WRITE B (86)
a 9 [ = a 9 @ -
MINANIIENTOUNY (Concurrency) 5o MINANNIENITONNY (Concurrency) oo o
N=5 N=5
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 READ A (70) t1 READ A (70)
t2 |READ A (70) ©2
UPDATE A = A-N (70-5)
WRITE A (65)
t3 |READB (81) t3
UPDATE B = B+N (81+5)
WRITE B (86)
t4 READ B (86) t4
SUM A+B (70+86)
a 9 [ = a 9 Y] =
MINANILNTOUNU (Concurrency) g- g MINANIENTOUNU (Concurrency) - s
N=5 N=5

Concurrency

Time | Transaction T1 Transaction T2

t1 READ A (70)

2 READ A (70)

Concurrency

Time | Transaction T1 Transaction T2

t1 READ A (70)

t2 READ A (70)
UPDATE A = A-N (70-5)




2 wand @ A=70 2 wand @ A=70
MINANNITNIDUNU (Concurrency) g- g NIFNANNIENIDNNU (Concurrency) g- gy
N=5 N=5
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
t1 READ A (70) t1 READ A (70)
2 |READA (70) t2 | READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
WRITE A (65) WRITE A (65)
13 t3 |READB (81)
4 t4
a o Y 1Y A=70 2 o Y & A=T70
MINANNIENIONNU (Concurrency) g- g MINANIENIDNNU (Concurrency) g-g
N=5 N=5
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
1 READ A (70) t1 READ A (70)
t2 |READ A (70) 2 [READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
WRITE A (65) WRITE A (65)
t3 |READB (81) t3 |READB (81)
UPDATE B = B+N (81+5) UPDATE B = B+N (81+5)
WRITE B (86)
t4 t4
2 Y . A=70 2 Y_ .2 A=70
NITINANTICNIDUNU (Concurrency) B =81 NITLNANTICWIDUNU (Concurrency) B =81
N=5 N=5
Concurrency Concurrency
Time | Transaction T1 Transaction T2 Time | Transaction T1 Transaction T2
1 READ A (70) t1 READ A (70)
2 READ A (70) t2 READ A (70)
UPDATE A = A-N (70-5) UPDATE A = A-N (70-5)
WRITE A (65) WRITE A (65)
t3  |READ B (81) t3  |READ B (81)
UPDATE B = B+N (81+5) UPDATE B = B+N (81+5)
WRITE B (86) WRITE B (86)
t4 WRITE B (86) 4 WRITE B (86)
SUM A+B (70+86)

Hanmsinseinadnivestoyahigndes

10



MIAANITNT DAY (Concurrency)

Concurrency

Time | Transaction T1 Transaction T2

t1 READ A (70)

2 |READ A (70)
UPDATE A = A-N (70-5)
WRITE A (65)

t3  |READB (81)
UPDATE B = B+N (81+5)
WRITE B (86)

t4 WRITE B (86)
SUM A+B (70+86)

= s o < v [
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MIAANITNT DAY (Concurrency)

Concurrency

O euaneiiku 1,000 v lutind

QaunarhnRuatiyFause 300 1m

O aur1e09u ATM 200 U0

a 9 o
MINANIIENIBNNY (Concurrency)

Concurrency
Qauaeditu 1,000 v lutiyd (1,000)
0 aundarnQuaigFansie 300 U1 (1,300)

Qaueoou ATM 200 U (1,100)

a Y @
MINANIIENIDNNY (Concurrency)

Concurrency

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

UPDATE balance (1,000-200)

WRITE balance (800)

a Y o
MINANIIENIBDNNU (Concurrency)

Concurrency

Time | Transaction T1 Transaction T2

1 READ balance (1,000)

t2

a Y %
NMSINANNIZNIBUNU (Concurrency)

Concurrency

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)

11



B Concurrency

MIAANITNT DAY (Concurrency)

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)

MIAANITNT DAY (Concurrency)

B Concurrency

Time | Transaction T1

Transaction T2

t1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

B Concurrency

a 9 o
MINANIIENIBNNY (Concurrency)

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)

UPDATE balance (1,000+300)

WRITE balance (1,300)

UPDATE balance (1,000-200)

a Y %
MINANIIENIDNNY (Concurrency)

B Concurrency

Time | Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

UPDATE balance (1,000-200)
WRITE balance (800)

a Y o
NIINANIIZNTONUNU (Concurrency)

B Concurrency
account

GGt

1,000 | Saving

100 | Saving

1,200 | Saving

1,300 | Fix

0 auanedinu 1,000 v lutin®
(1,000)

0 aungerhn@uaatiyFauans 300
1M (1,300)

0 auenaU ATM 200 U™ (1,100)

a Y %
NMSINANNIZNIBUNU (Concurrency)

B Concurrency
account

cust_name balance

AUBIY

0 aum

100 | Saving

1,200 | Saving UM (

1,300 | Fix

e o
oiiku 1,000 U Tutind

1,100 | Saving (1,000)

0 aundgerhniduatinFaue 300

1,300)

0 auyendu ATM 200 U (1,100)

12



MIAANITNT DAY (Concurrency)

B Concurrency

Time | Transaction T1 Transaction T2

1 READ balance (1,000)

t2 READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

3 UPDATE balance (1,000-200)
WRITE balance (800)

R endontu (Concurrency)

B Concurrency

account account

aUBY 1,100 | Saving aAUBY 800 | Saving
A 100 | Saving anel 100 | Saving
aufing 1,200 | Saving audng 1,200 | Saving
AUNY 1,300 | Fix AUNG 1,300 | Fix

a 9 o
MINANIIENIBNNY (Concurrency)

B Concurrency
Qauaeditu 1,000 v lutiyd
O aungrhnIuaaiyFause 300 1M

Qauyigneu ATM 200 LN

a Y %
MINANIIENIDNNY (Concurrency)

B Concurrency
O eruaneiiku 1,000 v lutiad (1,000)
0 aunEnRuaiayFansie 300 U1 (1,300)

dausrgnou ATM 200 U (1,100)

a Y o
NIINANIIZNTONUNU (Concurrency)

B Concurrency

Time | Transaction T1 Transaction T2

1 READ balance (1,000)

t2 READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

3 UPDATE balance (1,000-200)
WRITE balance (800)

a Y %
NMSINANNIZNIBUNU (Concurrency)

B Concurrency

Time | Transaction T1 Transaction T2
t READ balance (1,000)
t2

13



MIAANITNT DAY (Concurrency)

Concurrency

Time | Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)

Concurrency

MIAANITNT DAY (Concurrency)

Time

Transaction T1

Transaction T2

t1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)

a 9 o
MINANIIENIBNNY (Concurrency)

Concurrency

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)

WRITE balance (1,300)

UPDATE balance (1,000+300)

Concurrency

a Y %
MINANIIENIDNNY (Concurrency)

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

UPDATE balance (1,000-200)

a Y o
NIINANIIZNTONUNU (Concurrency)

Concurrency

Time

Transaction T1

Transaction T2

1

READ balance (1,000)

t2

READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

UPDATE balance (1,000-200)
WRITE balance (800)

a Y %
NMSINANNIZNIBUNU (Concurrency)

Concurrency

account

cust_name

balance type

| AuNgY

0 duaneiiau 1,000 v luiiy s

0 aundgerhniduatinFaue 300
1M (1,300)

A 1,000 | Saving (1,000)
s 100 | Saving
C aufing 1,200 | Saving
1,300 | Fix

0 auyendu ATM 200 U (1,100)

14



Py (Concurrency)

B Concurrency

account
cust marme| | balance ||&ype 0 awaneliau 1,000 v Tutin®
Ao 1,100 | Saving (1,000
100 | Saving 0 aungjerhnduaatlinFausns 300
1,200 | Saving 1 (1,300)
1,300 | Fix

0 gus1eadU ATM 200 U (1,100)

MIAANITNT DAY (Concurrency)

B Concurrency

Time | Transaction T1 Transaction T2

t1 READ balance (1,000)

t2 READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

t3 UPDATE balance (1,000-200)
WRITE balance (800)

a 9 o
MINANIIENIBNNY (Concurrency)

B Concurrency

account account

aANNY 1,100 | Saving aANYIY 800 | Saving
A 100 | Saving A 100 | Saving
auding 1,200 | Saving auding 1,200 | Saving
AU 1,300 | Fix AUndN 1,300 | Fix

a 9 %
MINANIIENIDNNY (Concurrency)

B Serializability
U Read Only
0 Read-Write on Different Item

O Read-Write on the Same Item

a Y o
NIINANIIZNTONUNU (Concurrency)

W Serializability

O Read Only
Time | Transaction T1 Transaction T2
t1 READ A (70)
2 [READ A (70)
READ C (44)
t3  [READ B (81)
READ D (34)
READ A (70)
t4 READ B (81)

a 9 %
NMSINANNIZNIBUNU (Concurrency)

M Serializability

O Read-Write on Different Item

Time | Transaction T1 Transaction T2

t1 [READ A (70)
UPDATE A = A-N (70-5)
WRITE A (65)

2 READ B (81)
UPDATE B = B+N (81+5)
WRITE B (86)




MIAANITNT DAY (Concurrency)

i Serializability

O Read-Write on Different Item

ticket
A 100 69
B 100 86
@ 100 44
D 100 34

MIAANITNT DAY (Concurrency)

W Serializability

O Read-Write on Same Item

ticket
A 100 69
B 100 86
© 100 44
D 100 34

a 9 o
MINANIIENIBNNY (Concurrency)

M Serializability

O Read-Write on Same Item

Time | Transaction T1 Transaction T2

1 READ balance (1,000)

t2 READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

3 UPDATE balance (1,000-200)
WRITE balance (800)

a 9 %
MINANIIENIDNNY (Concurrency)

M Serializability

0 Read-Write on Same Item

account account

aUBY 1,100 | Saving AUBY 800 | Saving
A 100 | Saving anel 100 | Saving
aufing 1,200 | Saving audng 1,200 | Saving
AUNY 1,300 | Fix AUNG 1,300 | Fix

a Y o
NIINANIIZNTONUNU (Concurrency)

ZEzZzwW>

M Serializability

O Read-Write on Same Item

Time | Transaction T1 Transaction T2

t1 [READ A (70)
UPDATE A = A-N (70-5)

2 READ A (70)
UPDATE = A+M (70+4)

t3 | WRITE A (65)

READ B (81)
4 WRITE A (74)
t5 | UPDATE B = B+N (81+5)

WRITE B (86)

a 9 %
MINANIENIDNNY (Concurrency)
M Serializability

0 Read-Write on Same Item

ticket ticket

airline  seat booked airline  seat booked
A 100 69 A 100 74

B 100 86 B 100 86

C 100 44 © 100 44

D 100 34 D 100 34

16



MIAANITNT DAY (Concurrency)

9
= nadansIany (Lock Technique)
O M3sUANUIUVS I (Shared Lock/Read Lock/S Lock)

OMsYANULUVRNIL (Exclusive Lock/Write Lock/X
Lock)

MIAANITNT DAY (Concurrency)

b
® 52aUMIanu (Granularity)

v 9
YY)

Q miﬂﬂnumjm%y’a (Database Lock)

v
v @

O M35UANUNIAIT (Table Lock)

3

Y =

amsUanuieNueaIuvesniIen11us1 (Page)

Re

0n5Yan1uu19L97 (Record Lock)

v
0 Msilatuuanedund (Column Lock)

a 9 o
MINANIIENIBNNY (Concurrency)

B Lock Technique

O Read-Write on Same Item

airline  seat booked ticket
A 100 69
B 100 86
© 100 44
D 100 34

a 9 %
MINANIIENIDNNY (Concurrency)

B Lock Technique

0 Read-Write on Same Item

Time | Transaction T1 Transaction T2

t READ balance (1,000)
t2 READ balance (1,000)
UPDATE balance (1,000+300)
WRITE balance (1,300)

t3 UPDATE balance (1,000-200)
WRITE balance (800)

a Y o
NIINANIIZNTONUNU (Concurrency)

B Lock Technique

O Read-Write on Same Item

account account

50 Lo
A 100 | Saving e 100 | Saving
auAna 1,200 | Saving audna 1,200 | Saving
AU 1,300 | Fix AUndN 1,300 | Fix

a 9 %
NMSINANNIZNIBUNU (Concurrency)

M Serializability

- o

ZTzZzw>
wononon
A OO N

0 Read-Write on Same Item

Time | Transaction T1 Transaction T2
t1 READ A (70)

UPDATE A = A-N (70-5)
t2 READ A (70)

UPDATE = A+M (70+4)

3 [WRITE A (65)

READ B (81)
4 WRITE A (74)
t5 |UPDATE B = B+N (81+5)

WRITE B (86)
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MIAANITNT DAY (Concurrency)

B Lock Technique

O Read-Write on Same Item

ticket ticket

airline  seat booked airline  seat booked
B 100 86 B 100 86

@ 100 44 © 100 44

D 100 34 D 100 34

MIAANITNT DAY (Concurrency)
M Lock Technique

U Two-Phase Locking: 2PL
B Growing Phase

W Shrinking Phase

a 9 o
MINANIIENIBNNY (Concurrency)
B Lock Technique

Time | Transaction T1 Transaction T2 X

t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 | write(x) Wait 200
t6 Unlock(X) Wait 200
t7 Commit Read(X) 200
t8 Balance = X-10 190
t9 Write(X) 190
t10 Unlock(X) 190
t11 Commit 190

a Y %
MINANIIENIDNNY (Concurrency)
B Lock Technique

Time | Transaction T1 Transaction T2 X
1 BeginTransaction 100
t2 Read(X) (100) BeginTransaction 100
13 Read(X) (100) 100
t4 Balance = X (100) + 100 200
Write(X)
Commit
t5 Balance = X (100) — 10 | 90
Write(X)
Commit

a Y o
MINANIIENIBDNNU (Concurrency)
B Lock Technique

Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
2

3

t4

t5

t6

t7

8

t9

t10

11

a Y %
MINANIENIDNNY (Concurrency)
B Lock Technique

Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100

t11

18



MIAANITNT DAY (Concurrency)

Lock Technique
Time | Transaction T1 Transaction T2 X
t BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
4
t5
t6
t7
t8
t9
t10
t11

MIAANITNT DAY (Concurrency)

Lock Technique
Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100

t11

a Y [
NITLNANTICNIBDUNU (Concurrency)

Lock Technique
Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 | write(x) Wait 200
6
t7
8
t9
t10
t11

a 9 [
NITLNANTITNIDUNU (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X

1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(X) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 |write(x) Wait 200
6 Unlock(X) Wait 200

t11

a Y o
MINANIIENIBDNNU (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X

t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
t3 | Read(X) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
t5 Write(X) Wait 200
6 |Unlock(X) Wait 200
t7 Commit Read(X) 200
8 Balance = X - 10 190
t9 Write(X) 190
10 Unlock(X) 190
t11 Commit 190

a 9 (Y]
NMSINANNIZNIBUNU (Concurrency)

Lock Technique
Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
t3  |Read(X) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 |Wwrite(x) Wait 200
6 |Unlock(X) Wait 200
t7 Commit Read(X) 200
t8
t9
t10
t11

19



MIAANITNT DAY (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X
t BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
t5 Write(X) Wait 200
t6 Unlock(X) Wait 200
t7 Commit Read(X) 200
8 Balance = X - 10 190
t9

t10

t11

MIAANITNT DAY (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
t5 Write(X) Wait 200
t6 Unlock(X) Wait 200
t7 Commit Read(X) 200
t8 Balance = X - 10 190
t9 Write(X) 190
t10

11

a Y [
NITLNANTICNIBDUNU (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X
t1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(x) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 | write(x) Wait 200
t6 Unlock(X) Wait 200
t7 Commit Read(X) 200
t8 Balance = X-10 190
t9 Write(X) 190
t10 Unlock(X) 190
t11

a 9 [
NITLNANTITNIDUNU (Concurrency)

Lock Technique

Time | Transaction T1 Transaction T2 X
1 BeginTransaction 100
t2 WriteLock(X) BeginTransaction 100
3 [Read(X) WriteLock(X) 100
t4 Balance = X + 100 Wait 100
5 |write(x) Wait 200
6 Unlock(X) Wait 200
t7 Commit Read(X) 200
t8 Balance = X-10 190
t9 Write(X) 190
t10 Unlock(X) 190
t11 Commit

a Y o
MINANIIENIBDNNU (Concurrency)

Dead Lock

Time | Transaction T1

Transaction T2

¥
1 Tanu Record X

e Record Y

3 5on14 Record Y

5814 Record X (59 Record X)

5 30 Record Y

a 9 (Y]
NMSINANNIZNIBUNU (Concurrency)

Deadlock Prevention

A v
0 Uafualami1veand Transaction

Deadlock Resolution

U Wait-For-Graph

O Time Out
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WoUTIeNe

= M3Aan1eniouiu (Concurrency)
=3 f]l (Recovery)

= Anutlasaioueadeya (Security)
 AWYSUNNYBIT YA (Integrity)

| wamunsu%’au‘,a (Data Dictionary)

‘ N3 é) (Recovery)

ﬂ”liﬁ (Recovery)

B Transaction

‘ N9 i'ff (Recovery)

W Transaction

order
EXEC SQL INSERT EXEC SQL INSERT .
sno pno qty
INTO order(sno, pno, qty) INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100); VALUES(‘S6’, ‘P1’, 100);
Sl P3 100
EXEC SQL UPDATE PART EXEC SQL UPDATE PART
SET totqty = totgty + 100 SET totqty = totgty + 100 52 P4 200
WHERE pno = ‘P1; WHERE pno = ‘P1’; s2 P6 300
—]
EXEC SQL COMMIT; EXEC SQL COMMIT; 59 L L0
S —
et R Mt R
N137) (Recovery) N131) (Recovery)
M Transaction M Transaction
part
EXEC SQL INSERT oo ||description. ||ttty EXEC SQL INSERT
INTO order(sno, pno, qty) - it 200 INTO order(sno, pno, qty)
VALUES('S6’, ‘P1’, 100); =~ VALUES('S6’, ‘P1’, 100);
P6 Nut 300
EXEC SQL UPDATE PART = -~ e EXEC SQL UPDATE PART
olt
SET totqty = totqty + 100 SET totqty = totqty + 100
P3 Screw 100
WHERE pno = ‘P1’;

EXEC SQL COMMIT;

Hard Disk Error, Power Black Out

WHERE pno = ‘P1’;
EXEC SQL COMMIT;

21



s [ s
N131) (Recovery) N131) (Recovery)
M Transaction M Transaction
part order part order
pno description totqty sno pno qty p
Pl Bolt 200 =>|p1 Bolt 200
P6 Nut 300 st P3 100 P6 Nut 300 s1 P 100
P4 Bolt 400 s2 P4 200 P4 Bolt 400 s2 P4 \ 200
P3 Screw 100 s2 P6 300 P3 Screw 100 s2 P6 \Qoo
EXEC SQL INSERT S6 Pl 100 EXEC SQL UPDATE PART S6 @1 ) Moo )
SET totqty = totqty + 100 S >
INTO order(sno, pno, qty) WHERE pno = ‘P1’;
VALUES('S€’, ‘P1’, 100); Hard Disk Error, Power Black Out
‘ Msn (Recovery) ‘ M3n (Recovery)
U Y
M Transaction M Transaction
part order
m EXEC SQL INSERT
pno lescription totqty sno pno qty
INTO order(sno, pno, qty)
Pl Bolt 200
VALUES(‘S6’, ‘P1’, 100);
P6 Nut 300 s1 P3 100
EXEC SQL UPDATE PART
P4 Boll 400 s2 P4 200
ot SET totqty = totqty + 100
P3 Screw 100 s2 P6 300 WHERE pno = P1"
EXEC SQL INSERT 3 Pl 00 .
INTO order(sno, pno, qty) EXEC SQL COMMIT;
VALUES(‘S6’, ‘P1’, 100);
Hard Disk Error, Power Black Out
Mt ® Mt R
N131) (Recovery) N131) (Recovery)
M Transaction M Transaction
part order part order
pno ion totqty decerintion tataty
- — o - iption totqty
300
P6 Nut 300
P4 Bolt 400 Nt 300 1
Boll 400
P3 Screw 100 ot 200

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘S€’, ‘P1’, 100);

Pl

100

Screw 100

EXEC SQL UPDATE PART S6
SET totqty = totqty + 100
WHERE pno = ‘P1’;




Y Y
N137) (Recovery) N131) (Recovery)
Transaction Transaction
part order part order
decerintion totaty p de p otq pno q
description totqty
| P Bolt [200
Bolt
1 P6 Nut 300 st P 100
1 I S 5[ S1 P3 100 P4 Bolt 400 s2 P4 \ 200
P4 Bolt 400 |52 P4 200 3 S \s}
crew 100 S2 P6 00
= Serey) LY | [s2 P6 300 EXEC SQL UPDATE PART - (pl ) 7o) )
SET totqty = totqty + 100 < >
EXEC SQL COMMIT; S6 Pl 100 WHERE pno = ‘P1%;
Hard Disk Error, Power Black Out
% A=70 %
N131) (Recovery) B =81 N131) (Recovery)
N=5
M=4 a v 9
Concurrency 1521ANv0amMIINaMsuAveg

Time | Transaction T1

Transaction T2

t1 READ A (70)

UPDATE A = A-N (70-5)
WRITE FAILED

ROLL BACK

READ A (70)
UPDATE = A+M (70+4)

Time | Transaction T1

Transaction T2

t READ A (70)

UPDATE A = A-N (70-5)
WRITE FAILED

ROLL BACK

t2

READ A (70)
UPDATE = A+M (70+4)

4 a

o 9 PN s .
ANNVAVINNAIINTZVUADNNUADT (System Crash)

Hicrosoft Hindows Longhos

Microsoft Windous Longhorn.

Nigrosoft PouePoint 2003 caused o critical erf

F3433%2232:232
togcont inue .

o
You may loose your data in cqrenty

Menory protection fault
task. Press any key
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‘ ﬂﬁf:]} (Recovery)

® U5znNnUeInsnanmIvaves

Time | Transaction T1 Transaction T2
t1 |READ A (70)

UPDATE A = A-N (70-5)
WRITE FAILED

ROLL BACK

©2 READ A (70)

UPDATE = AM (70/0)

A a

AnudadesiinannszuuAoNR AT (System Crash)

‘ N3 é) (Recovery)

® szianveImsinansvates

Time | Transaction T1 Transaction T2

t1  [READ A (70)
UPDATE A = A-N (70-5)
WRITE FAILED

ROLL BACK

©2 READ A (70)
UPDATE = A/M (70/0)

4 a

anudatasiimannszuuaeuimes (System Crash)

ANUAANAIAVDITIONT (Transaction Error)

ﬂ”liﬁ (Recovery)

= 521N UeInsnamIvaves

Time | Transaction T1 Transaction T2

t READ A (70)

t2

ANUATINIAAINTZUUABNIIADT (System Crash)
ANudadesimanntoAnna1Au03318M3 (Transaction Error)
anudadosiitianindemudoya (Media Error)

N9 ﬁ (Recovery)

| ﬂizlﬂ%ﬂ]ﬂﬁﬂﬁ!ﬁﬂﬂ’]i{l’ﬂ%ﬂﬂ

Time | Transaction T1 Transaction T2

t1  [READ A (70)
UPDATE A = A-N (70-5)

t2

ANUTATINIAANTZUUADNTHADT (System Crash)

Anudiadoafimanindoianainuods18m s (Transaction Error)
o A A y g

anudadesiitiasndeiudoya (Media Error)

N3 ﬁ (Recovery)

= 521N VeIMINaMIvaTeq

Time | Transaction T1 Transaction T2

t1 |READ A (70)
UPDATE A = A-N (70-5)
WRITE FAILED

t2

ANudadesinANInTzUUADUNIADS (System Crash)
ANUTATeINIAAINYOAANEIAYB4318A1T (Transaction Error)

v Y Aa 4 2 9 .
ANNVVATDININAINABINUVDYA (Media Error)

3 éj (Recovery)

= szianveImsnanmsvates

Time | Transaction T1 Transaction T2

t1 [READ A (70)
UPDATE A = A-N (70-5)
WRITE FAILED

ROLL BACK

©2 READ A (70)
UPDATE = A/M (70/0)

& a

o - s
ﬂ’J'IlJ‘UWlS.I’ﬂQﬂlT AVINITTUUADUNIUADT (System Crash)
& a

ﬂ]1hﬁﬂﬂ7ﬂil1li ﬂﬁ)]ﬂ%aﬁﬂﬂﬁ'lﬂﬂ]@d‘imﬂﬁ (Transaction Error)

& a

o v E- ) .
ANUYATVNININANNTDNVVDY A (Media Error)
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s [ s
N131) (Recovery) N131) (Recovery)
M Transaction M Transaction
part order part order
pno description totqty sno pno qty p
Pl Bolt 200 =>|p1 Bolt 200
P6 Nut 300 st P3 100 P6 Nut 300 s1 P 100
P4 Bolt 400 s2 P4 200 P4 Bolt 400 s2 P4 \ 200
P3 Screw 100 s2 P6 300 P3 Screw 100 s2 P6 \Qoo
EXEC SQL INSERT S6 Pl 100 EXEC SQL UPDATE PART S6 @1 ) Moo )
SET totqty = totqty + 100 S >
INTO order(sno, pno, qty) WHERE pno = ‘P1’;
VALUES('S€’, ‘P1’, 100); Hard Disk Error, Power Black Out
‘ Msn (Recovery) ‘ M3n (Recovery)
U Y
M Transaction M Transaction
part order
m EXEC SQL INSERT
pno lescription totqty sno pno qty
INTO order(sno, pno, qty)
Pl Bolt 200
VALUES(‘S6’, ‘P1’, 100);
P6 Nut 300 s1 P3 100
EXEC SQL UPDATE PART
P4 Boll 400 s2 P4 200
ot SET totqty = totqty + 100
P3 Screw 100 s2 P6 300 WHERE pno = P1"
EXEC SQL INSERT 3 Pl 00 .
INTO order(sno, pno, qty) EXEC SQL COMMIT;
VALUES(‘S6’, ‘P1’, 100);
Hard Disk Error, Power Black Out
Mt ® Mt R
N131) (Recovery) N131) (Recovery)
M Transaction M Transaction
part order part order
pno ion totqty decerintion tataty
- — o - iption totqty
300
P6 Nut 300
P4 Bolt 400 Nt 300 1
Boll 400
P3 Screw 100 ot 200

EXEC SQL INSERT
INTO order(sno, pno, qty)
VALUES(‘S€’, ‘P1’, 100);

Pl

100

Screw 100

EXEC SQL UPDATE PART S6
SET totqty = totqty + 100
WHERE pno = ‘P1’;




‘ ﬂﬁf:]} (Recovery)

M Transaction
part order

decerintion tataty,

description totqty

‘ N3 éj (Recovery)

B System Log

Commit

T ——————e

T2

T3 +——e

P4 Bolt 400 ; s2 P4 200 ™
P3 Screw 100 | s2 P6 300 i
EXEC SQL COMMIT; S6 Pl 100 1 2
o s
N131) (Recovery) N131) (Recovery)
u System LOg Commit u SYStem L()g Commit Commit

T1 ——,
—_— T2

T3 —

T ——————

T2

T3 ——

T4 T4
T5 —— T5 ——
tt 2 t 2 t3
‘ v ‘ v
N137) (Recovery) N131) (Recovery)
W System Log . H System Log Commit

T ———

T2

T3 —m———

T4

™
T2

T3 ——e

T4

T5 et
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v v
N137) (Recovery) N131) (Recovery)
System Log . Media Recovery
T1 ———
sz —
T3 —— [T S '
T4 740—1_
T5 — “ 2
t1 2 System Log +  Backup Data
v 9 g Y .
UDUITYNY mmﬂaawmmawaga (Security)

a F) o
MINANIITNIDNUNU (Concurrency)
N9 fj} (Recovery)
anuasasavesdona (Security)

ANUYsUMNUDITRYA (Integrity)

Re

ms 1iTiyFq]

a

mslians

M3as9deUms 55 1udoya (Auditing)

mInEanand
wanynsudeya (Data Dictionary)
VNN 9 SQL AMHINIVAY
Control Language
sQL guag

2IAUINTVI SQL

Hq ¥ o o a v
ﬂ']H'WIGl‘]fﬁ']ﬁilluﬂ']iJ"UﬂHﬁ
Data Definition Language (DDL)

mdmsuiamsdeya
Data Manipulation Language (DML)

MPINIVAN
Control Language

AuguuazsnInNuiundlasase

Control Security & Safety
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MYINIUAN
Control Language

B GRANT
alanslumsidhis uaznszihimslan fudeya
B REVOKE

QeNENANTNEI9nN 1§ GRANT udd

‘ NYINIVAY
Control Language

B GRANT

= =3 < = < ser>

B REVOKE

< > < > < ser>

<A9N354>: SELECT/INSERT/UPDATE/DELETE/INDEX

‘ MYINIUAN

‘ NYINIVAY

Control Language Control Language
B GRANT B GRANT
< > ON < > TO <0 User> < > ON < > <%0 User>
00k TO use 00 use
00k TO use 00l use
: 00k TO us : 00l usel
MBPINIUAN NPINIUAY
Control Language Control Language
B GRANT/REVOKE Demo B GRANT/REVOKE Demo
O Create User

0 Confirm Authentication Method
O Login

O GRANT

UOREVOKE
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WoUTIeNe

= M3Aan1eniouiu (Concurrency)
m N9 él (Recovery)

= Anutlasaioueadeya (Security)
 ANYSUNNYDITOYA (Integrity)

| waumnsu%’au‘,a (Data Dictionary)

9y .
YIUNNVIUDYA (Integrity)

Y5UNNY0IT0YA (Integrity)

B Domain Integrity

YsunMvedoya (Integrity)

B Anomaly/Constraints

book
CREATE TABLE book .
( book_name author publisher  Pric book publisher
g e ”
nisu nuii Ao 250 book_name author publisher publisher Address Phone No
book_name varchar(100 “
. (100 if if 250 Anssu i AvnuN Ao n, 023343422
author varchar(100), Thumsionea iy Ao ] i if b
publisher varchar(100) anmsznd wqln AoNN 220 fhunsiemes o aonHI Tl Tasy 0-4423-2322
price money wimanfunsn | @i AonN 300 anmszand ngla AouN Ao Ay 0-2334-3422
) wama aulyn 'l 150 wizinsimsn | aumdja AoNHEN
W adund | aung 'l 300 W aulyn Tl Unique Key Constraints/Not Null
o aiend | awwo Tl Entity Integrity
9 . 9 .
YIUNNVDIVDYA (Integrity) YIUNNVDIVDYD (Integrity)
T U T U
B Anomaly/Constraints B Anomaly/Constraints
book publisher book publisher
book_name author publisher publisher Address Phone No book_name author publisher publisher Address Phone No
nssn nuiud ApnNTN Aonntn . 0-2334-3422 N3y N Aonntn ApnNEN . 0-2334-3422
thumsemes Ay EEnitng Tl Tany 0-4423-2322 fhumsomes aung Aonutn 'l Tasy 0-4423-2322
amszang wgla ApnNTN sznd wgla Aonutn ApnNEN ERTNE] 0-2334-3422
wszandunsn | awvida EEnitng wznsimsn | mvida Aonntn
wmama aulwn wme aulyn nowdh Foreign Key Constraints
wouu aieed | e Tl o aied | auwo 'l Referential Integrity




Y .
YIUNNUDIUDYA (Integrity)

M Business Rule Integrity

book

book_name author publisher
Ansan iR AonN
fhunaenes Ao AonN
annazans wgla Ao
WzFunsn aund Ao
wama aulyn nendN
v adnd | qumne 'l

W10 UTTEY

= MIAAN1IENS U (Concurrency)
ERNF] ﬁ (Recovery)

u anwilasaievedonya (Security)
® AU INVBITOYA (Integrity)

¥ WA IYNsNToYYa (Data Dictionary)

UNN 11 Microsoft SQL Server

a5 U5ENOUNTUITNETIIN
204204 MyvONIULIATAAUNFIUTOYA

Access I: Create Database & Relationship

Access II: Query

Access III: Form
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‘ SQL I: Create Database

‘ SQL II: Constraints

‘ SQL III: SELECT Statement

‘ SQL IV: Complex SELECT Statement

‘ SQL V: Index & View

‘ SQL VBI1: View Data
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‘ SQL VB2: View & Update Data

‘ SQL: Manage User
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