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AR RAKBY>BITT,

5 BT A kA2 R 4 B A
AR |

BRee55 |0 B HOBERBHOBEH BRHBESEH 1N | &8
1101 |3/5 12 PRERKEE 101 | @ | 800g| 1100
1101 |3/ 12 KEREEE 102 | 88 | 1504| 300
1102 [3/7 23 PUREHE 103 | L | 1206 | 1700
1103 |3/8 25 B/ (E@ 104 | #48 | 2004 500
1104 |3 /10 12 PREWKE®, 101 | B | 800g| 2500
1105 |3/12 25 o/ EE 103 | L | 120g| 2000
1105 | 3/12 25 B/ EE 104 | g4 | 2006 700

M, RERBRIFEHL, &
o B fe 4l E, 28T AR H A
HEMA N AXHRET |

Ao etk A 89— HTF ||

wwEwHE |




AR RARELR RIBABREE
T F SQL £k 9 FNHBET, T

PR €Y
B “CREATE
: TABLE" 44,
W
CREATE TARLE & S 5 SRE B B T

B SERE NUMRER3, o),
B RB# HAR(20),

1M NUMRER (10,0),
PRMARY LEY( & RPRB

L ST R X
EEAFH o e AR R
EX S

AT LR R B R ALK,
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) AR A A A A
HAEHATATE |

il e AR H 42 A
INSERT 4-4- |

S
%0
E
&
ot
20
R
ta
=

U 1 !

| |
EEEEEOE R s e =
| I |

| I |

B T

1 I
1 [

i i R
I
I
|
]

1 1
| |
| |

% 7T ¥l M (DELETE 4
4 ) #=2 # (UPDATE 4
4

INSERTINTO B & (B SRS, BHod
#, 21M)
VALUES (101, ‘B, foo) ;

B 5469 Sk | 1M
101 B I g00G

B o 6 47T L
A SQL R £ 7%,

XA “FN
AZE BRA ZT,

104 $4%F (ERMIEE— 0L BIRIRE



SQL #5 % a3t 2
SELECT 44 |

" .4 B4 A SOL #

%, #LT VAR S BT 8k
WP ARET

H & 27 & 1

EARANE




BRI ERHLEES T SQL MIIEZL IR, SQL(Structured Query Language) /& ISR A
S RECR PEROSUIR R . SQL MR AT LU T I REAYIE T .

D ¥4 i DDL(Data Definition Language)- -+« 42 liE4& .
@ BiE44EiE = DML(Data Manipulation Language)------$i A . A EUCEHE .
@ ¥dEiEHliE S DCL(Data Control Language)- -« & 28 Ff P A5 7] 55

@ H2c, SQL A SEIHELS MM TIRE. BN, e 2 A P Se Bt ar ry R4k,
AT RS AT R A . B X RN R AR P E E RAIERZ A B s SGEF (DDL : Data
Definition Language).

@ Hik, SQL HARMESIEEPRMEIRTIRE. W IEREEN, B4, ERA M
FergrpdlioA L MBR, AR EEER M ThEE. HA Xl RE A BER TR S AR Z W BRI
# (DML : Data Manipulation Language).

@ 5, SQL HAfEHBIREMTIRE. RIEE 2 A HEdE A LT E. B
A XA RE A B F TR TR R EdEE HiE S (DCL : Data Control Language).

@ EASELECTRSRE

BRI EFPLEEM SQL AR RIIGEI th2ede . SQL 2l ik A—dlark
SQL 42 1 417 (Phrase) 41 A Wl (1 o i F SELECT 1B 25 3L AR i SQL fin 4 . il 4,
R 200G AYRT S A A0T SQL i

PEER. REFTEL B

WHERE #fi =200 ;

106 #4% (ERKIRE— soL HERIPE



SELECT & H48E I “Mf—%1 (SELECT)”. “MEF~FeA% (FROM)” . “VAERER 551
(WHERE)", #4550 1E%) SQL #E47453 (query)o FHF T oA i 00649 55 F HL e 1 ¥ () T
A4, BT RARIE X AL BEECE FE AR TR BGR A, T DR — 26 B B A TR R A
{# .

W SRR TEFeRRY

T35k, PURBULEY “BFESEARARMEOE T, AR /R SQU BT NG, ERLE
JEZ&AF (condition) FIBEE I idi, A BB IR A ZR A9 B0 . I8 A7E X IR T i
Ao A2 — T A AIBE T AT .

BREFMMERE > =" M =" BIHZH “HESRF". B “AKTETFB"
EEERRMER > =7 kFm. B, “AHFTB” XPEMARMA “=" RFR,

HEANAA HoAl L EGEFEAE, WF R R .

W LEREEAF
LEBE B il THIEE X

A=B A%FB it = 200 if A 200G
A>B AXTFB it > 200 Y 5 F 200G
A>=B AKTFH%HTFB Hfft > = 200 HLfAE 200G B L
A<B A/NF B Hifft < 200 AL 200G
A<=B A/NFEET B By < = 200 A AE 200G LR
A<>B ARGFB M < > 200 MRS 200G

i EREE RN

Uf A O AE AV A9 2 AF A B AN B8 P o 3k b ef B8 PR 0 — el {02 482 4549 (logical
operator) FYAF 5B E RN T o (A BBINE, REWALE AlFd: U hn & 440 4548
WA FEAT AT LUK B ESE SRR A 26 1F A I B BEATAR A, AR AN R s (1 T 4 22y
7y
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W BRIEEA

EIBIEE SN Al THRIE X
AT A B WY > = 200 RifhERiEk 200 KL EH
AT B AND Hifft = 100 e 100G
= RS > = 200 T A g 200 LA L8R
OR ABLB OR Hiffy = 100 Hifr g 100G
NOT 4 A NOT ¥4 = 100 HAARKH 100G

@ ERERTRERY

BaAh, ERE AR, RRESIITENIRR . R, BB ‘%" " FFRRM
WOEECAF, 4] LIKE # R PLAGEBCAF O FAF . AT LSRR ERTRRN “%” Mo
—ANFERR ¢, SRR R SR — BT

HIVETR BT A Lo FRFRATRRZ . “EECAF” (wild card), THE T &,

SELECT *
FROM T

WHERE #f4&# LIKE ‘% JL'

S TS S TR i I i

(i P R AT
R A

WA | MaE | B0

XARMNEROBEFSAHRARK N WFRFR, SRS %" XAEBA R

TR

SQL fiir 4 i F il e A LAT JLF

W ERF
B X il ERFH &
0, =l Y [ o % % :‘l‘k% %IE;‘F!-'
% AT AT 3 9% R e
T E: =T
- REFELE—FHF F =

108 #4% (ERBUEE——sOL MEKRIRE



W BB TEISHNRE

A R R RS R Aral, Bldn, e BUEJE R, TRMER “BETWEEN:--
AND---" XFiEA], T iEE, TTRIEBUAMTE 150G LA 200G LA BIFT & o

SELECT *
FROM 55
WHERE ./

BETWEEN 150 AND 200

eSS BLE
WL AR

AEh, BRTHZEETN, WTRMER “IS NULL? 8 @t iR, nf LUk

S (ERIRE &

SELECT *
FROM 7§ &h

WHERE #ifft ISNULL

<] BEBRR

fafﬁ

W 9 R4 iEa

TR, HATAEGREFMEENRMS SQL frd. HAMEATEBAN “LOE" %

kg (AN . ).

HOER
HOER HOEZ#H | AQD
12 KK L [E 100
23 o] 7 7 ] 120
25 FRpEJL L[ 150
32 BTN 1 ] 80
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Qi
PN E 100 YA LM EZE, SR 4% .

H O E 4855 HOEEZ®R | AR
12 KGR L E 100
23 BT it 1 120
25 FRpE UL 150

Qz -
WEADALE 100 TRYEZ, FEREUnT Ei% .

H 1 E 4748 HOEZ#R AH
32 BERLN L 80

Q3

TR AT ) O E A 2 20 HADTE 100 J7 AL A%
Q4

R A O E RS AE 30 LAE, A C#EE 100 ARYEE.

Q5
HpE)LEEMADREZLTTA?

B E L e %A I

@ EmitEEyitE

BRI ERHLEAL T T SRR PR A T R EOURRAE “4E5 PREL” (aggregate
function). {ii 5T R ERESS ST I EU . RESHEITIORME . B ME. 1780 ISR E.

110 47 ERKIRE— soL BEKRE



P PRECR WHERE fir & RN, ATROR L BREA TS E. Blan, #R4ET 5134,

Al LI 2r B 200G LA AR SH AT 5

SELECT COUNT (*)
FROM 5
WHERE Hiffr > = 200 ;

i HpitE

COUNT(*)
2

e dife, ATRORE—HMGIHE. B, RS HR AR 5 EOMF- 1 840

BT LA A AR S

TEST AT, TSR “GROUPBY " fd-d4&. T RIS ENR.

“Him" R
HWREE | BRER | BN | e
101 &L 800G | gk
102 g 150G | oo
103 FER 120G | 4k
104 Frig 200G | pgEp
201 T 100G | -raw
202 i 160G | F#&
301 BT 130G | R
302 Btk 200G | mE

FROM i

SELECT Hbdif, AVG( it ) ‘

GROUPBY Hizb ; KR EAT

i, | AVG(EH)
ki 3325
At 110
s 155
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KT G RBMGEHE, R E N —1% e FAERHZE AR Fldn, 352
GG M O 27 BN AE 200G L ARG Ao X, ANJE{d ) WHERE fin 480 E &1, 2l
FH HAVING 14 155 4o X RERE HAHHL 72 B 78 200G LA L 1)

AVG
SELECT M, AVG( i) el *fhﬁ ()
P 3325
FROM 7

GROUPBY i

HAVING AVG( ¥4t )>=200 ; - ¥BADEB
§ &

@ it ESAELNINE

BEFRMEATEA “HOE” &, %W Q7 E Q16 AL, (AHBA : JTA)

“HOE" *
HOESD| HOEER | AQ | HE
12 KGR L 100 | RgEE
15 287 4% [ 200 | HpE
22 FEMEE 160 | dbiEE
23 TR A 120 | Jki
25 ke JLEE 150 | wek
31 g ER | 240 | db¥
32 BEREAH 1 80 | MV
33 o 5 E 300 | o

Q7
AR EEA ZLTTN?

ANARZMERAL LN

Q9

1
1
!
I
Q8 1
I
f
|

B0 E T BRI RREE TN I

112 $#4% (ERBIEE— sOL AEARIE



Qio
D E SR 20 PLERIFE BR A D S REL 0T A7

Qi
A EFE 100 J7 A EAYE %A LA

Qi2
Hu AL R SR JLAN?
Q18
HAL IR R R P DR 2 R A 2007 N2
Q14
BREEFEJLTERESS, JAbRFA D BRUEZTTA?

Q15
TEFRAT SR EE 200 7 AL (48

Q16
A = A EE LR

i EEITEeS

SQL Hil A H N A2 if] . FEAT IR T DU S ol A i . X Ah A 0 S AR VR 725 3
(Subquery). THE F#.
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"B “SHERAA” *

AR B |[BFRREMS BRED | HRAEW | YR

101 FIK 800G 1101 101 1100

102 Tt 150G 1101 102 300

103 FE 120G 1102 103 1700

104 e 200G 1103 104 500

1104 101 2500

1105 103 2000

1105 104 700

Xk, BREETE 1000 DL ERIT &2 FRE, T RMEAWT SQL i #t1T

SELECT * FROM Wi
WHERE R fh#mig IN
(SELECT 7 S &l
FROM #5841
WHERE #{ft > = 1000) ;

q‘:‘

||
=

B

it SQL A Bk R AN EAURT MRS, 1S BIMA5E A 101 1103, HERT A
S AL 5 #h—~ SELECT 4 &4 —F 4. IN fip 4 238 5455 F (T B — 2,
S EN S . PRI, FIS SRS A 101 F1 103 AR5 RIS EAG R RIS .

T2 i) P45 S N SELECT find Y45 R, Bl 4MY SELECT fpf Tk a. MER
BRERGBLINIEER. Fik, BELTFERGS, BEIMTER .

il ERRXIEEHITRS

TEFAr i, P T A ot T DL A1 B 4 A 19 ekt o X Y R O T U (correlated

subquery).

BmERN | EmATR | B
101 N 800G
103 SER 120G

114 #4435 (EHEMERE— SOL AEARE




TEMT A rh, SMERIE ISP B ROAE T AR a b,
SIMRELE AR AR AT, EATENRRER S P R, UBLE “HEIg RRI52.
MR TEWT, HoEnTRNE RG-S H RTINS AR, BT NI

i oA A
B AR
KT
E{Jﬁlﬁll gﬂgﬂ o

PRI A R TE A .
SELECT *
OT S ov r e o fReE |oess | WE_
@ WHERE it > W 1104 101 2 500
1105 103 2 000
(SELECT AVG (ﬁﬁ)
1105 104 700
@- FROM HiEr4n

WHERE Rjf4is = U ffhgiid) ;

AR T A WAL B YR A LT R E R . AR TEINT, §EdT
HIREIAE I

®_

SELECT *
FROM #5841

B LA R — TR A NI TIPAG . a2, WEL N RATN U na N
AR — TR ANTRALIA, SR & b A ] 7

(SELECT AVG ( %kt )
FROM 454 1) 4

WHERE 7 4% = 101)

Bildn, TR RS 101, FTAQ@HPI B U 1800, RIGRILE FEE A SN
AR R AR

®..__.

WHERE #ki > (1 800)

XA, IR S SRR & A T S B " . X EEE.
@B ROM 1T, Fik, 7ETABEE PO T O 5. 6. 777,
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AL, AR T2 R IPURY 65 I 4 3% v 3 ) - 2 B i, OR8¢ HEF
I SRR Z R AT E

PET R N TR CE BT RN,

ai7
P B AE 300G LA EAKSRRI 8B AAE, fRGn TR

I

I

|

I

I MRAD | GoAB | K&
: 1101 101 1100
I

I

|

{

I

1104 101 2500

Qis
SRAFFE S A A R, AT T A S R AR A

i SHSHNERS%

B FAYUEE LTRSS SQL R, Wl TR M R EMR, BB ERERXRE,
LI RIS SCROF) R A, Bl aRMs, FIERISEIERE (equi join), TERISFE, BEIA
IR AT A 2, S5 BT ekt . TRATTRRIE EAE M FHE S B — 5 M EH M A
SRIEFE (natural join), —RBGEREFRMES, (A BIRER.

1R R, POEREBEA R AT UEf T, FRATHRZ y BiEEE (inner join).

116 ®a% (FABEEE— SOL MEAIR(E



SUCARXT R AR, SRR BT — I B IE T, B— P EE R TIR R ES
HERETTEERR R SNIE RS (outer join). BINFAHMEAE SQL M-S rh A ZE A5 I, ML B8 2 3p etk
TIfEoL, o M ZE RS (left outer join) 4y #hiFi44E (right outer join).

ER a%

S ERERE

HiMapiERE

& HIVERIE

wE, BRI FMPUREES THIVERME I INEE. 7EHI1EZFRMIT, {§if] CREATE TABLE
4o T CREATE TABLE fiv4 Y P 034 77 v R RCHE 7= S AR TRl T AS [, AR I (X
2 — AT

CREATE TABLE i »,
( m Tl 1ERAE

A

RIfh4RIS NUMBER (3, 0),
& #R CHAR (20),
Hffr NUMBER (10, 0),
PRIMARY KEY ( /54 )
13

HIVERAENS, BRESS . AR TH, AT LA EEAAME ., X BRI 7 5 4
A EH#E (PRIMARY KEY), filfEFMHS, ] LA T8 .
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W =R R

PRl & ¥
PRIMARY KEY o el
UNIQUE W
NOT NULL AV B NULL {8
CHETK Kot i
DEFAULT P ER A
REFERENCES s

X E FR MR (constraint), BCEFRAERS, LA THRE, By Lk R P AR
BB . ORI T LA IE B A BRRGRR A T

@ EA. BH. MR

7E [ {f Ff CREATE TABLE #ir&-HI/E M & i A L B0, MIBREQERS, £/ INSERT
fir4> . UPDATE 1ii4#1 DELETE f74. iR ATIAEMH SQL KAHA . THr . MEREEN

INSERT INTO Tl ( 7 i 40 , i i 24 7, 411 ) % e
VALUES (202, “Afit#”, 200);

UPDATE B % SR AR
SET Rish4 %k = “@m” “EH”

WHERE #f&F = “&FIN";

DELETE FROM Fi&h % e “SEE”
WHERE &&= “SER” ;
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GLRE HMmEW | B2 e
101 BiigIN 800(‘3‘4 el
102 %4 150G
103 SR 120G -é: CSERT WMRR
104 i 200G
202 HEAE 200G ‘ﬁ BT HAR”

A B MBRTTRY, ARAEiRAE CREATE TABLE 4 iP5 25 . Bl InTEE
FHA Ry FIhC B0 T RGN 202" BIRTAET, EARTT LIFRRI At
T EEPORRETS IR 1R

BAmaEA . TR, MBRERAELILAIEL H &1

@ wemE

FT W A Ak, W LARE(OA B AE A . BRIAIER ., SRR I s ] o
Pl (viewed table ), FHXTTALEICE, fid A BE A 275 KA 2 (Base table).

- E

FlEE RN SQL f 4 .

CREATE VIEW @i ( B4, fRafk, 9

AS SELECT * <# il E R
FROM 58

WHERE fi4ft >=200 ;
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“EITRET AL REBUAMENEARAT MEREMMRAWE. N “Faa" TPaBigE
200G AL f a4 1T AR

“BfEa" R

MM | BREMR | B
101 IR 800G
104 K 200G
202 AL 200G

SR IEE , ATRAZE “E MR s PR R R .

SELECT *
EROM. P4 % ~_REmREA R
WHERE 14/t > = 500 ; i

e AR AT AR A — IR BT, PR AR R 7 6
Gioh, A MR AR AR A SQL A7 4.

DROP VIEW FE#rTsh

DROP TABLE R ;

W SEREAEPNIEE

BTG HES NE, 5L Q19 E Q2 /I SQL s . (AOBLL : AN)

120 #4% (FERABUEE— sOL MEXRRME



{4i ] CREATE TABLE g “Hi O E”

Fo WINLAT MOAR%E .

“HOE" %
HOESE | HOELHK | AD | b
12 KGOk L E 100 | Fgik
15 25 E 200 | HEB
22 FEHEE 160 | b
23 BT /R 7 [ 120 | k¥

MQI9HY “HiHFE" Frp, pibdbTEmEZE, HIE “JLEEE" WHE.

“ILFEE" *
HOE%D | HOEEHK | A0
22 FERERE 160
23 (OpaePa AT 120

@ MR ERSAL

TEMZHTFRATN A T SQL 19 % Thik.

HHIAT 489 SQL i+, —air A0 L S BUREM R IE X ETR RN, Tl
AT, 2l PSR ™ i (MySQL) B i xR Imi i, & th B — %% SQL 4, #Hig#in
iR BUREA SQL A4 5 80 A Z A1 A T XA U A 1A
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kA HPaT ELLL
Xl

B, SehRM SR ER, RIS, WS HRF, EXEErphdi
SQL () EH % .

TEFRIFIE A SQL A RAREFr. HiIFHBIFHITE SQL MM SQL MlfT
FRFPITRE I SQL #ir4- iy has SQL 45,

o an7E 8 F R TR S JAVA I, SEd e EIAS SQL MR YK (driver), ANEFTRTILA
VilA) . AR

122 @48 (ERBUEE— sOL MEAIBIE



B ERASQLAJAVAL LR A

import java.sqgl.*;

public class Fruits
{
public static void main(String args(])
{
try({
String drv = "com.mysql.jdbc.Driver";
String url = "jdbc:mysqgl:/// fruitsdb";

nn

String usr = "";

String pw = "";

Class.forName (drv);

Connection cn = DriverManager.getConnection(url, usr, pw);

Statement st = cn.createStatement();

String qry = "SELECT * FROM fruits";

ResultSet rs = st.executeQuery(qry); ﬂEFE%?LﬁGLAVA
Hith 15

ResultSetMetaData rm = rs.getMetaData();

int cnum = rm.getColumnCount () ;

while(rs.next())( ‘=4fﬁﬁiﬁﬁﬁjﬁﬂﬂﬂQLﬁv%

for(int i=1; i<=cnum; i++){

System.out.print (rm.getColumnName(i) + "--"+ rs.getObject(i) + " ");
}

System.out.println("");
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@ [ERsARBENT

FIEFT ML, HIXHEAIE L SQL ARSI, W LG A RS R — A e s ab B,
B, —MBRFiES S, WHEHEH-FaSE DM TR, Fit, ERFES
H{fi i SQL, fEMHIREERMEM, Vi1 ikdes L&,

Bt FRATAT A A AR X A SR AT O A T DU R AT, DRI —1T.
il FIRRTE & R IEFRIE A (loop statement) B a8hiiER, FTLAVIMZ AT, (E IR AICEAT
OB, FRIEHEEL (fetch). JAVA 241 et vl LAV ] 86474008 -

BmmiL | BHRaEm | B2 ~
101 FIK 800G ‘ s
102 TiRE 150G

103 B 120G ﬁ Phila 47
104 Frig 200G

SCREACFRIE , T LME R R AR R Ak SQL finS, MMTBEfTA .

i &g
® SQL EFMIBEEN e, BIRIRIEThaEMEIIRLIRTINAE
@ HIIRREH SELECT %,
® 5 E & FrHER WHERE i€ o

@iEAN. T . MEEEHEF{ER INSERT. UPDATE #1 DELETE 5.
® F){EFR &A1 {#E A CREATE TABLE /5.

124 ®a% (EFANEE— soL MIEARIBIE



SELECT * SELECT A
FROM 40 H FROM i1
WHERE A > = 100 ; WHERE {0 E4&F =HEJLTE;
A2 A
SELECT * 150
FROM I} T H e
WHERE A0 < 100
SELECT *
FROM i [1[H
SRLECT * HERE ! HE#FK LIKE K%K ;
e 1 HORG® | BOEEH | AD
WHERE tHHE%% < 20 AND A > = 1005 |5 KHOKER | 100
HOE%E | HOE&HR | A-
12 KK LR | 100
SELECT MIN( AH)
FROM {11 [H
SELECT *
FROM i1 MINCA )
WHERE {1{-IF5i% > = 300R A > 100; 80
HOE%E | HOESHK | AD
23 BTk E | 120
25 AREILEM | 150 SELECT MAX(AH)
32 B LR | 80 FROM il FI
MAX(AO)

300
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AY
SELECT SUM( AR )
FROM M ;

SUM(AR)
1350

SELECT SUM( A1)

FROM HirfH

WHERE i 1 [E44% >=20;

SUM(AR)
1050

All
SELECT COUNT(*)
FROM tH[H
WHERE AT >=100;

COUNT(")
7

AT2
SELECT COUNT(*)
FROM th 1 s
WHERE Huss =' b
COUNT(*)
3

126 #4% (FREIEE—sOL AAIRE

SELECT MAX( ATT)
FROM 11
WHERE M, =" b3

MAX (A D)
240

SELECT SUM( AR)

FROM A HE

WHERE NOT( th 11 [{4 k= " #pEJLEE ");

SUM(AR)
1200

\15

SELECT H5% , AVG( A )
FROM Ht 15

GROUP BY Hi

HAVING AVG( AT )>=200;

g | AVG(AL)
i 250

SELECT #5% , COUNT(¥)
FROM 11

GROUP BY it
HAVING COUNT(*)>=3;

il | COUNT(Y)
M 3
dbiF 3




SELECT * FROM #4401 WHERE B&h4iS IN
(SELECT Ri&h4ifh FROM Rish WHERE iy > = 300) ;

MERD | B@ED | ZE
1101 101 1100
1104 101 2500

A 18
SELECT *

FROM #8540 U
WHERE %t <
(SELECT AVG ( %it)
FROM #8154

WHERE 4 =U. B9 ) ;

WRED | B REHDE i
1101 101 1100
1102 103 1700
1103 104 500

INSERT INTO i F1E (HE E4RES, &0 EA7,

VALUES(12, 'Kg9KFER ', 100, 'FEE " ;

INSERT INTO i FE (0 469, 0 EAR,

VALUES(15, 'A% % ', 200, "'HFF )

INSERT INTO 1 H (0 EH6S, H O EZFR,

VALUES(22, 'FCHEHSE ', 160, 'db¥E ) ;

INSERT INTO i HHE ( H0 E46%, H 0 EA,

VALUES(23, 'Bl/RiEaEE ’, 120, "dbiE ) ;

AH,

AH,

AQ,

AH,

Hukk )

Hus )

K )

Hukk )
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CREATE VIEW Jb¥iE (0 E%E, WoE&/K, AQ)
AS SELECT i M E#S, HiOEZAHK, AH

FROM I} T

WHERE Husk= b7 '

A21
UPDATE {10 H
SET A= 150
WHERE I} 0 EZF="$CHEEE ';

DELETE FROM i}
WHERE i EAFR= "I EE " ;

SQL HykRAE

SQL i T 180 ( [HPrtnuEfb4i4y 5 International Organization for Standardization )
RORRHEIAIIE . 7E H ALl T JIS ( AA Tolk#5#E ; Japanese Industrial Standards ) 1
FRAfEiALE

SQL FRAfEAIFE 1992 R4 19 SQLO2 [T 1999 4FAMAi Y SQL9Y . 3¢ R ERAE
FEER AT ABETF X e bRfE, BEATAE.

B, CRBEREM P EA A B A RECR =, PR AT 2 R
an BT

- | ¥

128 248 (FRKIESE— soL sEARE



BSE
LB RFRIN A




e T,
AAREEHER AR A A SR AT L
BRBAEAET S |

130 #5% MEENLA



AESFTITF! &ﬁ&;@;x #lde,
& ek T B 4L 4 BARK
------ R AR AT Lk

%9,
EH AL

:ia “BA 23X 2 § AR
B4 A 3 d8 B AR A
— \ pmEm o

BRARAEHENHES K
HE—T | |

, A )
. EBl w 5
V- ¢ D

AR RS
0
/,m. P BI1AR

FE/T R




—x,
A #= B B i i [9]
¥EE,

A MBI B A B R A SR
GBOA), HFAIAEMEMT
104, REBAT HREE,

fe%, XA BALERTH
FeyHE 04 ) HmT
10 4%,

AR BARAE T FERL
BEFFRERT 404

132 #s5% HEEMNA




AL,
AIOAMILET ?

ABLTE R
50 4~ ?

A%, EIARMEMAT B
BB R AT A R,

ST AFDES J T 3 S A T 4
| PP e
BB 3% 48 | 1

Bl S By ok AL 10
e SLE Lk 8




LEA
HAEA WA ELY
BARRMR T R,

R EANHFZH
“¥ %" (transaction),

R B LSk
AEL BRI —AF &,

AR,
A BATEHA N —
A,

B #AT 65 #4F LA
—AF %,

134 #s® HURENLA



HTREARNPR FE & 7 ik R ANE T AR
B AR A # “gi" (LOCK),
- EACE R B AR 4 )ik A,

T Gk R
& B4 B8 4,

135



A L#f e ty—& PR B Fpie 2 A TR EF 3
ABEEZARZET R4,

6
JO

B & A #4TE AR R
AT AT He AR89,

XA AR AL B 4k E A
SO RT,
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AN S i A2 R AN
FHRZH RX" (commit),

o BB A ¥ 4 65 A B
RN, RHIHERE
LEENE: 28

i, RRBRATE, 42
HTHEERFALTHR
#, FFAFLBRATLK
9,

o LA FGME, R P
WA R PALEEAT IR BRAE i o5 R BB B ERATREA,

H, #AXFH,
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R P B Z347 5 ABRAF
B, LM EH,

LB E 4, tef
P BE S fiE 8 AL TS B
BN,

®ABEH SAFHAMNFZ AR
W #4742 %) (concurrence control),

A BT AK
&b 4R R
frazEw,

Pt 5 a9 A4 R4
FaRXEF R
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B R A 5
%477 |
e CE R

i i AT Fl B A7

2 E&iintﬁ*ﬁiir. ; ;f'r

EEr i;ﬁf'l, HA T R A & P
Pt 8y,

llll

’@ REIB




BTA,
ABRLEEEEL
b A,

B#R4FREE
BE.RL

AH2A4E
Ak AR?

57

(Ock/

[l

SEKIR e

o B
____,/

RERBFRFET

o T —F R EF
75 MR 8,

RILBLN 8975 % |

% ......
AT M REAFIA, 1l 3o 78 & 4 8 Fr i
#ol L I o — — WA ¥ S, BOKFHFEMAKZH
7 ¥ B, = # (rollback),
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BUH ¥ & F #ATHY

] 4w,
‘150G ¥4 TF #gk R Ardr”,

AR K W, FRAEE
ARELARL AN T B ?

AT,

FHMATHEAT L .ﬁ: l
AL EN Y DOl 2

2
ReE PR _ .—o
#ATEE, 2

Xl
FHoeMGRELADE
‘1’ ﬁ'ﬁ‘ﬁ_—'/i\*%*o

TR TSR, 57
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& R &g, A BT A
BEREFMT, RE7

B do oo R ARAARST HF

EAAN
it 264 ||

i

ﬁi*ﬁZ!l




EAAAMNEG

VEmE

R s AR LRy
101 #HIR 10000G
102 i 12500G
103 WA 80006
104 Fris 6000G
201 FF 9000G
202 fili-f- 124006
301 BT 50006
302 Feak 6000G

Brak, AAHH! | @




! I,

=y ST  tosaen =
B JsLART [T =

M o —1

o RARLA—RBT ||

e
% @ HOD- e -

THEAXANIE
SRR AR K
T MBI R

w\\\\\‘ T

Y
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AT ARAREZH
HF, RMN2FHF

WERT
HRAELDFR?

%] 2 o B B VT fiE Rk R4,
BEAZ—EE,

VENC L& 2 LEE 2] 2o a0)

#E—THRLRAR P L4
Ty 7] B e B W AGLAT T .

;:-!
2R PR R T AR
AR AR
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N P77

\\\\ o HLBHARRGRE. B . TF. WRHLEGE.
N e samARESRE. BAELEE, EFERY. WRKE,
DN | e HUBHARCSREADEB, BRREBA. BF. WRBE,

VOGN

HAB B
- G TN

- 5 BB ENEE HOE
s A N
SELECT (%) O||SELECT (&%) O||SELECT (%) O
INSERT (AN) O INSERT(HAN) O INSERT (A) X
UPDATE (B85 ) O||UPDATE (B% ) X || UPDATE (B4 ) X
DELETE (M) O||PELETE (M) X || DELETE (ME) X

TLERHRA P, EXR
LN E:

A KR Lt R B AH R
HTAB L EFET 57
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BEFGAREREX,
R 5 A R EARAH,
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'{;'l'!na
BERNIFBEEGHE N Fi
EAFEAEE,

AR 2 — W — W3R 5 KR
T, HAFA—THBHEI,

T FH —HER
RRTFHERALTH AL,

& B A& 31T 2R B4R 2
ARG A ET |

”QGEDD[

(A0
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HERH R RAERENE

TAE il B &b
A% (101" &% & HEH
AREET,

3 Fn il B & B 1
A& AT T,

WL FAEESITAX K3
ROEENHEE,

BEBEN AR
MERXRHET,

& R & 3 2 ik 4538,

TR i PR & LR AL & LD 3

TARBERAT,




Rié?ﬁ%$
27!

ol ...

. X1

30 8 B AR B P AR T A AR
R AR E 2 G FI BT R4

22 B HTIA T 44,
Jo Rit o 4 RA 3 HE
PSR &

HARLEHT
¥ P EARIT?

Lok pa

B2 5,
de & KK B HE,
THARBET S Y

£ N
BERE LG, Hk
AMEEA K], EALR
ERIRAN,
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B — SRR |

TR,
EA A &G ||

to RB A AZITH
HAEATRAIFLRXAT
HELDIRT?

LA #,
RS- S5 ERCE 2
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) BIRENBEIRE

AR, EALAS
B 22 A—ATIE &

Tiek TR P A A

RA X0 XL G0 R
B, deF T RHA AR
J # 4

L B, AAAIFRA K
BRLFERRT,
ﬁt
j&
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EEFET 30 ELE S 2
B AR, AN T ERBEFHFR
ERZMARA,

REFARMB ERLBESE,

LET
UEAAHORIGF ST
ez HLT,

e 34 TR R 0k AR AL
S ECCEEETe (6t

#38 A

008

N S8 2T EE )
B AT B

AR I ok AT Bk

(roll forward),
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BB A

O O

¢
B SRR A T
REEANR? ?

IoF R - N & 385
RN F Hog b,

[ mE A
Fibm iR &

HOO

= 2 F H AT HRS

THR#TER, ;
FALE At 2T AR, S——
LB BEFRLKET A, R H, FHH2

REGA& AT M,

HHRBEFZLHR
EEZATT |
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ALK RAEAT

/A FHRA
R4 |




BOBEBRER—#
REKIBE,

BAA—RG )
&,

" WA

N e 2
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JRRESIER

LB EE ] T HAREF 55 B A F 0T AR SR R TR 1R 2 A
BUET. MBR. FAF A —AN i BTRVETR 9Kk 2 MB35 % (Transaction).,

i

L

/A

@r

O 8t ¥ &6 S

BN
——

FTEARERN AP AL, BMES DB FFRAT, SRS F 20 LETF
o Z5h, BMEPITEER RS R R A T R, BB AR REFIE. Fit, &
PR 55 DL RA W P SR RS 55 T A A PE B RAT AR 2 8 ACID J& #: (ACID

PROPERTIES).

B ACIDIEH

R

n B

a8 X

A (Atomicity)

T

B e S 55 A T R A8 B I P A R — M5

C (Consistency) |—2# | PO TEEE B S0 550 A RE IR B i — Btk
I (Isolation) W ﬁg;ggﬁﬁﬂﬁ*?ﬁm,—¢$%$W%ﬁﬂﬁ@$%ﬁﬂw.WW%
D Durability) |34t TERFEMZIT, HHF T EAEFR TR S SR A R BRI E = b, JF

AR
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@ ERERNERRS

BETFRIERNEEFEX LR, 5%k, SUREFRSFEEFRETE, BAREF ST HE
%5 (commit) B[V (rollback) He45m . A EIEHIE BUREF S AHAES . B RN
KRR S5 Ab FH4E 4. N T WEBUE ERRE P AR R A 7 TE, BE TR 55 Wb 20 h $2 22 sl IR
HRERE— R4 A5

IR IE iR

AR B SATRE, A T RE AT . BEHATRPIRGC, AR S A RNHR,
75 T A P 55 AL B

e 4b B8 5 B E A9 SQL f, A B A IATHE S COMMIT i 4 Atk xCHAT [l 7R /Y
ROLLBACK 4.

COMMIT; <:;' 38
ROLLBACK; < 5
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n
o
o
s
&
i
=
SR
b
=
=
&
8
=
N
&

W ERERREDE

F19h, BAEFERSEH A Bk, BAEES FPATIEIREARGEAETFE, BERIT
JE B E AL AN REFAE IS o

filhn, PUBSRLEEF BRI 30 NER, AdN 104, B 104y, SERABRT
40 MG . XFIEFRZ R “TH K (lost update)” o

4o 1~ 7

FATAR B PR S S5, 2855 ] BEIRIN U5 [ AH [ A9 Fes sl AT, ki, ARIEF S A
REEIARY B IR BT IE
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VB P 45 3R R A A A TSR R T IFR 2 “HEIR” . TERAR R, HH57 HD
EFHFIVT AR BTIR, WA RETE.

& PR T

B R 2445 AT A B R A A BAR B A G5 S —FE R, XA RHERRZ R “TT RS
{b” (serializable). %d S 55 1M B 2R k2 n] FE 514k .

T2 HETT gL, shA LR T IR 4745 (concurrency control), X7 ik i
il P92 f B (lock) R HEA T4 o IS HRBSCHE et o FI L T2 40 (shared lock), 5 AKCHR I FiI

L4 (exclusive lock).

=9
©

e

Y é—| O

i LAy, HAb T4 v] Lo AL s, (EURORRE DB B oAk A B, O
W IL A B, KA S ERATT LU, JEEEER L Bl X S S R RN .

¢\
Cy
\,;g

i)

Az

!
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W SRk R

HEg | EH
STz O X
Al o i 5 X

- . - S e EEE R e e G e SSe S Gew D B MEw EES M e mme mew  mmm Pmm mmm m

A ik TN, B A RN s o

Q4
A TN T g, B TR It EEging o

Q5
A DT B, B AT LA & g

Q6
A T SaiEE, B AT LU a2

Q7
B AEEA B I, A T REN ) Bl AR A T

Q8
B It IEEEEI M. A AT RE I A4 B AT L 7

m o EEm D o S ES e SR Dee mee e SEe B Saa s S e Bew S Man Dan men mEw Emw e

W ERwmENBRIEIL

FETN R B RS T TPFI B, X T8 AR R AR o B S — s AL, x4
AL £ JH o — T A9 AR
F 5 FH IR BRI R BRI AR A
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i, A A f B X AR XS G095 O/ T PRSI (305 QWA [ PR
A5 55 MR ST AR SR DLARIIE T AT T 134k .

@® @
LOCK A ‘I LOCK A
LOCK B 1 % e READ A
READ A WRITE A e
READ B UNLOCK A ;gﬁ‘a. L.
WRITE A LOCK B
WRITE B READ B
UNLOCK A WRITE B
“=:% filelaiAe
UNLOCK B _I UNLOCK B

i SEESKIE

YE R g f Rt S B R L R2EI . Flan, DIFess o aing, 235 838 LT
AT O . BT B FRATFR Z M BRI (granularity).

AR A A = LA et =
BIHPRLBER BEAPBLEE/]

== i

RARBINRIEE, BT 55 I B AU BRI, R T Al /D A AR L. AL,
CPU 7E:Z G Hia e mt 9 fdaf & /h— 2, (B, M FIBin Rz, SRRk
i 5 R ISR . PRIk, RIS T LASRAT 1 2 95 00 1

FIR, WA BRLEE , B SRS I R N, AT N T R B9 T AR, PRI,
CPU M AR ARSI T o (EUR TS SU AR, SR ARBRH A BT 55 49 i 1) iz
AT o Bk, T RIAT S B s T .
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= E BT i

i B AR R, R T NPT 2 F 55 (R, ORI T RIR Tl
FEEHEBIR A, Ao, ERTTREL SRS

M2, 13055 BARD R RTOLT SOSEHAT I Z 0 RFOLT , T LA Tk 7 ) J ks iR A7
[ PAAT R o SRR LA LR il =X

B 18] Bk 3% 4 (Timestamp control)

B RS 55— BT M A BAE ST B T —4 B AR BIERIC . e i) A vk
FEARAA T BT XA BERNT,  Hosc A3 55 34 T R () B TR 55 R TR AT,
AARFEEEIRN . RFEENHT, EELHES.

R H (Optimistic control)

JE—RRE N SRS S S AL BT . B AR, BT e Al A 37 55 Uk
TR A S TR T B, Wl
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W EERINRE

TESC AR D, IR EAT A9 AW N, PRI G RE A8 2 W 2 o 55 2 (o) LA T

2, 3 SRS 9% 3 (isolation level),
{4 FH SQL ") SET TRANSACTION i 4 R BEAS 155 LA 3545 11 [ B 41l

« READ UNCOMMITTED
READ COMMITTED
REPEATABLE READ
SERIALIZABLE

SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

i BEE GO, ATRERAE LR ELEL

W [EE &R
BE i EEHIE B %
READ UNCOMMI TTED D)2 TTRER A RE&A:
READ COMMITTED AEH T HEAA: nHE& g
REPEATABLE READ Ak NEH: nIig&EE
SERIALIZABLE REA: NEA R

MEiSE (dirty read) 24K 3045 | TEMAZRIH S 2 BEBULAT, 955 | ERMMRLT, 4%
2 PEHCT AT IEFIELA .

JEF A i3 (non-repeatable read) R4 455 | BEIATH, 145 2 A HHZATIHEACHT,
% 1| Fi—UKEHOZA TR 2R BUEA— B A

HE 12 (phantom) 2645 | EATIGR, RAGBATER, P55 2B T RS EFIHTT,
H55 1 UK RS RLEA RS

ARVERE SOOI, B SERIALIZABLE.
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W WiEENZL RS

HR R EHE R IR EN L2 BRI EE, WRLen T
kA RS S OB T R B0 JE - A AR E

TEQE SR PERT , BB BERE 5 7] BE FE AN e AR o LB o o AL B e 2 4, 3k
BT EE GER R

TEXRARBARES , SQL i S A 45 T H P BAEAUBR 1) GRANT 4, ifiid GRANT 74>,
AT LASS T FLA P R VR A8 B I P A B e AR . 1 A PR 32 B g 3o 78 v
WHEERTAE.

GRANT SELECT, UPDATE ON R/ TO S} ;<1‘::|| T SRR

A SQL -k, nf LA T LA FAUR.,

W BRI
SELECT RREHPITRAUR
INSERT ] FE4% Pl AL TROALRR
UPDATE  [BEE A& 1 T4 ER
DELETE  (MHERZEH: 17THFLR
ALL T AR

B3 WITH GRANT OPTION B2 FALPRAT, B T4 PR A a] DL EF A2 Hoth P AL
PR Fe MU Ay A5 T AR, AR E T AT HA T P& . R,

GRANT SELECT, UPDATE ON J§&h TO #pEMS {: e T LA

WITH GRANT OPTION ; FHP AR

FEL, N A a] GRANT A48 7 AR , A{#i ] REVOKE %4>,

REVOKE SELECT, UPDATE ON Fi&: TO 4MEZS ;%%%W@Hm
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HRAE AR P SRR, R LUK 2 ARSI, R AL ARG

AR BTN 5) o

AR I

>
(e e

(i FHGRANT#7 4
FIREVOKEf4~
SEERUR

BAb, MFES 4 TS 119 TUhAGITT IR, ARSI 20k Lt AT S gniL s &,
B4, AR — TR RETT R, S BE XZ TR AR, B SIBLE
Pl e TR A BB AR o HEAT 22 iR X T (AP B e o A i Rl i B A AR

EkE
i *
‘_
T A
AT B RAT

S TR T AR R T &R BEARAEY SQL ard.

Q12
TS MR ] 7 T ) 53 7 o B AN BR 19 SQL A
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Qi3

ToZALBR

YRR DY RIVE AR A R BUE T U AUR . EETFRFITOM X, iREHENHITE

GRANT ALL ON F&h TO #hEHp
GRANT SELECT, UPDATE ON Fi&h TO Fiahil;
GRANT SELECT, INSERT ON Ri&h TO HH# ;

TS

DN

E#

il

S

(SRR

3

@ EAZRSBTRERE

B PR T KL AR o TE MK B R PR R AR B, TS — L L ]

BT BmEWR | 816 | i
101 FIR 800G | FgE
102 Tiff 150G | i
103 SR 1206 | Ik
104 Pt 200G | mEEB
201 C 100G | BEB
202 T 160G | thi
301 BT 140G | FE
302 B bk 200G | EgEp

A AR
AR FERT

L

y

PRI, T 2 AR R AR R VEA T, A AE RS (index). T | R Vi A1 K
WAL B T B e AE R B A9 B P s B i — TR B A LT, (R R 51T LA AT AR

HARER
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TR BRER | 2 | ME
101 IR 800G | FEFE
102 A 150G | Pk
103 SR 1206 | 4L
104 i 200G | FEER

223 AT e
201 ii iggg ﬁ; iR
202 i H
301 BT 140G [k \/

302 TRAEbE 200G | s | € &5

KEIJEA B, B

B #f (B tree) & —Fh LA AOM i B I GE O EF LM Jr=l. 7 B W& A (node)
A UA LA THE, W, Fik, BEARSHEE, ] LR P AR
BB .

B B rhBRARAT AN, AL SHA M TREERZ R 2n 4>, B n .

204 %Eﬁﬁﬁﬁéﬁﬁz@]#ﬁi&ﬂt

120 150 310 340

W BRIERSI

HH (hash) J& % B S (ELE FH LS PR, SRAHAFREIBILAO 7. BT o S
H101" B SE e —BUR R AR, (BR, HOIAEH B4R 101 BIE” X
BEA LSRR R KW 7 AUREAT KRBT R
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/ 101 %ﬁ%@ﬁ&iﬁﬁﬁj#ﬁ&ﬂm
101

S eR %L

W P B RS

BEREH RS, AR —ERERE AL, fhn, 7ERBTABEER, AR &k
PUALSESER o 7oh, EOHTEGER, WEEHHIERS], SENERNREEEE .,

G Emm e S S S S A S S SEe ERW e GEe DEE B DG DO DN S D e e mee mme

W sRitEs

AR PERS, TETEMRAT SQL Z A A AYIERE |-, F BRI =L ik B s 2 1Y
Hi. Mk, ikRITREEE AL,

B, EHATER, BMATARAA, HIEE AR i, FRAIET
TR TE 200G LA_EART S8 H B, RIS FRT SXREROEEI, BB AT =M.
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SELECT H, WM&k

FROM Rinh,

WHERE #iffr >=200

AND R . Fishanis = 858 . 7 & anid

O HEHEw RN EER
@ MM AE 200G LU AT &
@ HhHH AT 5B TR

E1's:2

A 82
e

E %

o Bt Fé i
W Bk s

fildnge ERZM, WTFHEEFREE 1 — 2 — 3 T HETARR, S, 40
JEEHE 3 — 2 — 1 (IRFHEAT A o 4% BRE AT — 0P80 AT LAREAT AR IR] A9 23

AR, =81 —2—3 MY, ERMAEERIEPERTITERZSMPESIR, —
FEEAL B I FeAR A . AR FRHR 3 — 2 — 1| IR, i TSR TR TR BRI R TR T AT AN,
it LA — FC A BRI 8] HE B

R AHTF] AL IR, B BESE (e P GRS RN ] B AT AN TR] , Ak B A (] AN ] o

— it B

« FeA T TR R DT B

« FFPATHEEBD SERICK IS

« B R TRATIERE

X FE AR E Y
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EPITERY | i, HEEN, FESRES. 6, EFRTEEEAFRRTEMR
SRR Ash, EHEITER T LR,

HRETEFR (nested loop)
—IRFAE I —AT L — KRR TR 2 (ST D) Biltn, W3 T1 fFflii—17,
2 T2 PES Z R EBAHIR . MEITERT, B1E R4 G T .

T2
T
101
101
101
102 l
- 102 %Xﬁﬁ%ﬁi&ﬁéﬁlﬁﬁt
102
104
A\ 4
W HREER
SEA I (sort merge)

IRAFEFT ARSI RARMATIR . BEATIERM O (ST IR RE ). BEKE T1 ik
T2 &MEGE TR ZiR, WNE—FTIEKA, (EHRRAE R8s 5 A BE R 91T
HTEIETHE, ET—DTTEEAEBEREE T, LB EEER S, A, FEEEE
T3P F e B 1a]
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T T2

101 101
101

103

% ERHES

104
v

B 5EEH

# %l (hash)
SR — R FAR AR O BB AT R, 5 A — kR R A M RIESME AT T
PRI BT B R BGE R T A RRAR =

0 T2

/7 N

13 ek i e Y

Wi 3

25 ) IF 3 B 00 Ak 8 PR X 8t 5 ik B FE b fil 2 O A 1 69 T BB Y AR 1k R T
(optimizer). ARILFRIER AT LA,
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#HN Z1m (rule based)

T et 2R, H BEREL Y 2 AR Je U e 8 0 i =, i, fEdfiE TR
REVIMBARTEOLT, BMESITRAR R, W MRS HITRE, Fik, AR
PR B P RS TR R o

RBAS[E (cost based)

RSB E NG E R, BRI, MElem T EEM L5 ER,
PR R S5 QAT IEREA 2, BARAR AN S 7728, A e 1) 7 =X T ) Bl R o
ik e, ERGEEMAMSITHER. FHik, WHEEEHASRITER Lt
il

i gERs

BRI IIA B R A SO, BB mA S L BUP ERIEH, XRAEN DEN ., FH5F
ANE (durability) Z2RANAE B o sl B8 8 A SR AN SR . T Bl Ik A A R, R A AT Ak
FrARILA 3 SCHFRIER 45 H AR R DhAE

A P R PR A R OLE R o ASTR] AR B0 AT REF™ A2 AT ks

* SIF M

« RYGUHEE

* i I

A5 BRI TR TR R 5 AR SE 4 T B S AN RBAS SR Ol . AETE SRR, R AR
AR TR

ARG MR P 45 i S IR RS IR G B B O, FERGUAE R, BUHTS 2h)m 24T
PR AL T TR, XS A A I AR RS A T A5 HEAT IR, X A I B AR A 55
AT

I B RS B B A S O o AR A BRI, T LBE T 48 1 SO EA T AR &
X w3 J5 PR A B H 5 A TR AL B
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W wESARS

Boh, FESEERRTREAERE R, T 8RB E A ROR, £ R R
B ABEN T E. BiEEENNA 5K S (checkpoint) H1 AR N AR —EH . RIARF
R, R B AR AR F S5 AN LA T MRIR A (Y R AR AR RS Y 3555 A SR MR
ZRIUPOE 38

BAk, ERGHERRAT T IF S5, WS NENE, SRS REATE TR

Ay 45 e b A A= > 5[]
it
'[‘l i
BiR Az
T2
¥ s
13
A e S S 1
I aie |
I
LT :
1 Q17 i
I T2 Unfaf4b e {
| !
| ais :
[ T3 anfaf b7 i
1 1

BV el 2 S A R, BRI LA R R R AR BRI, MR T AT R AN R A T
WG . Xk B SR TT DL e d BRI T .
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® BENSIR E R IR EE A P AL RR o

® 5 HLTHE I 77 iE—

O T 4 R S| RS TR IR R
O KR FF R E ik IhiE

COMMIT ;
FRl ROLLBACK ;
O

X

— R —
h 5 d

AS X

AG B
FhE2 g 4l
T o

s

VL

W0} GRANT SELECT ON Fifh TO HO3# ;
REVOKE DELETE ON Rifh FROM AhHE ;

BE A B illS
ShEER O O @) O
i (@] X O X
B O O X X
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el

B ##

TR A R I AR, BT AT IR
Tl R R R R, BT
TR ERAE, BTN B A TR S AL B
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BO6E
LUEFNS R AREN A




PR VRN NGRS 3
e | |

RP?PELT?

o,
AHFeR Y

ShEMABAHRE, 357 PR AL |
oA, KHALE ) BCEE RGN,




AAS, T R —AX
%%, RAET €M

AREETEL
CEF SR TS
1l

REETHEHGPH,
KB Y o kah R,

RABRT BA0 85
HRAT A B

EEHGHERINEALT |




HERLT |
E) _ EMWILTR?

AR X AR —A%H 7

!
I

[

/]"uu

Al

#

?{7




o T R

REFRAT e
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R | B iz o Ay

oy

g

H

AAEBDIBLERS
A ERIEET |

k| A B R R EAEE
FERFHFHR,

ERA R &
EERSHT!
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@ WiEENNAEEs

A EE R ERTH
HERPFEEARTF,

& ATk
B EAR RS

TV A AL
BARKT T |

@

R T MARE L6
AMTUHHY BT,

I
‘
.....

Z A EMEF I T
R RSB, e ?
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=M,

& R BT VA ]
¥4, He?

b T 348 5 A X
E Rk, FreABPAE
M B AM Al 35 B
w5 F,

T8 B2
i,

EARAE BB R
Aol AR T,

GCHED TR
BEETARTLAES, | BRI
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.
I

M WebSEIBEE

3L 2 = Web #4545

e K QAR LT VA —il
tA—-BXBEHEHT,

T RARAE 5 —— 5 JE
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SO\ Al
X \ e
N e Wy

i i/
L8

S

TR e

ZRBEGHH,

Q.\

[(FEme [+

4 Web # }L. & F
" PNEY S5

AN

WA KRR,

AN X A4k 48 4 HTTP
LEE &3

B2 AL ENE
Jii = R % B (sever),
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=28

B E IR

BB SQL A4 RiEE
BB RATE ),

SQ &%
SELECT HE %

VKRN

LIKE

WHERE HE%
BREWMEE

FROM HE

REBERFREERLT |

iR 5 28
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= |=
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X 3L HTTP % B

E Ao/ (HTTP response) % |

BHrBHL—REERLER
Web W &, ¥l Web R @
# 5 XK EL KM,

HIBERS &

-
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AT AL Web T &
LA LR ML

TeRXRBAXAR, HfrMAA
AR EITIUT |

&K, A¥&4 R SQL
AN BREE A
TR EERFE,

A COHREE PR
M AIATT o

BRBEIRENKR (HF )
NESEMIREER

i AR R 205X 4 &4
) R G 7
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TR Web L& Ed2
A AR 5 E R A A,
AAH?

P i A iAo 2 F 20
ek ARBERL L,

BEAHBE2SARS IR

3L% Web JEL#4 & (Web server) #o 5
FBRARLES |

M % & (application server) T,

"BLRAMLF & A#AT SQL 44
AL IS B,

“Web JEL# B" #AMA £ 5
Web B @ &R B v
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HBEESFBLTR
o757

Ao o XA A
(distributed database),

o &b i de e N % H—A
ERGBEERLE,

e R fEde 5 ARE B E AR
HBEEEER—ANMRTRE
AT RRTGET |

BRI B RA

TREHATY |
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Bp 4 3R B AR B K A CRE,
ER AR F TR

2R AT HeF XA
SU—ARBERLE, AL
EHRAFTRREE,

AR LR R $ A
BEATEET R,

¥l de,
Rt X & PG &, FA®
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26| BT RS EL T
A %4 f 32,

BALAT IR F AR A % A
WA BT, oM
FH AR,

EEEFT—A YA BAER
(stored program) 42 A,

A (store) FRIARAILE
THROEES?

ARG TR BBRAL
# f 4 i 22 b ) 6 b 52
ARAREET,

B, e EHHGRE

REBAT B R, ERE
AV HEmE - m




LK BT 98 49 & kAR A
E L HEA TR,

w B4 AN & T e
BEBBRTT,
2 RAEMAERE, WY E
AATRET X B AL
TR —A—AH % £ SQL
4T, -

"“Jﬁﬁ_’]-ﬂi)&.'fo

[

XK 8 BHHEMEFR,
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#ldm,
V2 & S &R ¥R
BAHLXAFH B,

TR E B (trigger),

&7,
i BB R BAL |

R A RAK T
2B T HAREH,

it g SRS BE
BATRE A
ERRFTEN |

HEBEE () B AH
TH—H EE—22HHLL2LFH
A AR,

EBHEX—XHER
HTXA S AR,
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JFEAE Web EXHH
M4,

HARRFBAELAE
HBEREGEE,

4! o ERANRA 5
— AT FF I
&, ERATIEF |

$5740T, &MNF
¥ 224k R AR AEY
R A&,

REZTERSTHIT &
BAEFREIXAFTRY
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ERRMAARARR T &
THERGRH,

- EH FIAE,

AR |

RERART o

A ) R 2
BET,

BAFRIF ST EARES
B kA6 Fa iR,

M ANRELT—A
FINBREILSHH
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iy
i kLY Ity
S

200 %o% HEERUREA



B Ew frd ki
Ao LR 5 A HEAL &Y
¥

Faill T, —ALHE |




@ SERAIRE

B PR REAR) T BN, KEFEBUE RGEARITHE R RESFAHE T i, £
T A TR T2 RO R AR AN T B TR

FERRIUAE, M 4% REAVEIRE RGN BTk, /A T WA EHHENA T
{25 ) R 58

@ RBWeb)FHIEIBRE

] 2% Z& 4t w0 (i 3 5 P HTTP(HyperText Transfer Protocol). Web R 55 %% Fi21THI R
Fan SRR B P R AP R INECRIG, (208 133 K i % LAY () 5T (HTTP
response).

P BT F HTML A% 2 3CAR SC AR it 199 0T o i) 4% 46 5 fib SC £ s URL(Uniform
Resource Locator) 8 fE ik A o A A SCHER, PilA48 % (9 URL, #E47 HTTP i 2K A i 4B

Web% /7 i WeblJi 35 #%

HTTPi#:k

HTTP 1

W HTTPHER SHTTPNE AL

(B e, SRR RGP I AR IR S5 A% . HET, XADRGEM =ZE .
BETRE =R Pk A R Y. —RE S ik A R RRE . IBEEMBUEE AL
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—_ Igl I:I BcHie AR 55

I==_1

B 4%

PRI e

e 1 4%

L

| FrE |

E- IR
W =EEPRRSHE RGN

FRIZEZ TP B . AR B R MR RIS . A0, R S B i
RIS AEE R T R o JEH B Web D BERF L F R M2 RE.

AR TR N L. ZIZXT SQL A4 HEATHE A . DCUL b3 i A R A T o
MR PRA N ARG, ART R FIRSS 2% . Web IR 55 #4555 2R S5 4% or4HALHE

BR )2 B PR AR 55 AR AL B . B P AR 55 5 BB % . HRAIE SQL SR AR IHELK, £
RER KRR Bl
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HRER AN
e E 55

Bt e 55 4%

H =

N

bt 5548

SR

BEAT
Al i Web
)] WY SRR
e
& P15

@ ERsRES

B, FEXFE—RGEP, M4 ERsh B (i fE e AR, BT h TAHF

T4 DIfE,

Jir LA R G 7 45080 P TR 55 vh B BB AT IR S5 R

TR IR 55 P TR, PR BB R 3% SQL Arififin s, FRiffr e
WM AR, Aok, HTICR T ERALE, WK RWERESS T . e

PB4 LU %R E K
W FiEE AT
frff i BA AL PR o B R R
Fri# g A2 [ DA Gk A BROR 93 T Y R
filh % FERE FE P TR AR RS R Sh B By
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- D DEn  mEn mmm mmw ey Gee e G e MED SEmE MBS EED G BED Mmm Bam Baw BEw Sewm Dew e s @y

Qt
FE=2E P« REMRARLET, BAREETHEMUTA?

Q2
=B« RIS RGP, 32 R G R— A E 47

W DTN

TE(fFH Web (YRG0, MBUREMRST#F . Web Hit452% . Web MIYIAREHHIIGE, 7k
AbPHERLE . 3R A 2R R GERERS AN Hit 5 i (O AL BE BE 1y b AT R ROAL B

B A B T R MR A PREE . FRATHE IR M il 20 A R 4 (distributed database).
G A F R R PR RS | LB i R

SRR E R BT, ERA LERE N EEEE PR, R AL
AN 7 T RS S el 20 A Qi PR M Re Y, FRATFRZ A A BE (transparency).

A 2R R 15 30 R AR 23 A I LA A

KES

ANV 53 A JE 6 (0 224 (R 9 0 A 800 2 AR 55 #8 i . 1 PR T 55 AR R BB 8 1
S R T R 55 2 A AR o ARLRL, HCBSCHE P2 R 55 -t mT Aol PR A B PR A AR . X FIIE
£ AT AT — 8 EY KR TRSE S,

IR 53 A B FE P BIE — 4 R 95 2B OB, SR R RBIE #5 T4 . Xl AR 5
HIARAE I BE .
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= e
RBIEH TAF
k55 #%C R 55 #%D
B kFESTHE

EEHSM

e B AR RO P IR 95 B A RI T RB A 2015 772 R R HE 3 BT 55 09 IR 55 # AR
THI A AR BT 55 R AR 55 SR H e 25 IR 55288 1T AR FH = AR S5 i el P, (R R S5 AR (i
FIHA IR 55 w8 OBt . BRLte, 7E3E G0 sCBdR i, EIRS28 5 T NS A & 5%
oS PRI F AR5 o XA MR Jr 32 BT T 5 4 o AL T IR 55 258 A0 25 38 IR 5 7%
A5 Ol o
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@ DEHIE
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FESEAR

3 B0 AR SR BB B 5 AT 2 . 3R 50 4 SIS A R g5 2 . B,
FEABURERT AN, 0 OO0 A AR A <7 P8 1] B0 2 e R A e P R 7 A B R

A7

SPES

|
i .mz REA

[
==

B EE (377 )5 B R EE

& pHLETRIN RIBRNFIE

A7 SR R AR TT AR P A S — 4 Bt e SR A B B e o A1 Ay i 2 4

FEA RS54, HIEREHEE TR HTT

B, BARGILSSNAEE S AT — AR 55 48 BB A P I

TES AT B b, $RIETT TR AT 7R @ SR 2 T3, A TR B — A R g5 il
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AR —BE

209



IR % 2% A - k3548
— = O

HHAE (€ J
| A
pemmemmnamennr R

B — M RBFEEHRMIRETETE

BRI, 404 =B 2R 27 4% WY 9 [ BE 4 22 (two-phase commit) Y7, MMM B HEZE 2 —
FRHE R TR T FR 55— FNEE A B Bk A LAY 71

Wi B4 32 th M3 (coordinator) 12 53 (participant) F M. 7E BB BEHRZZ 155 — B
B, hAEERASS5ERTRBIRZ ., 2558 EEH, RE OK, XS TIERN
LATIA (secure). 5 FrBr, PMEE AILEASTES, RHE&ESIMEHITRE.

EIpiE
Zhn - ZinE
BOEAbE (&
g Ab
!‘:%ﬁ' -{‘/A (
L N N D
UK )< 0K
2 1€
S #14

B AR RRGRE A AR
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EPPrBRCH BT, B BE— 12 5HELMANRIL, B E 258 K& E
RS0 PRI, ST AL T B0 0R 2% IR 55 5 B0 B0 R AS 7= A2 OF I 9484

IS
Zhnd - Zin#

EHTAL T

HAb IR
il AN R

0K >
sy ROK
g €
EFA

B A ERREREREEWIARY, TR

Qs

MBI T, hiiEES - Bk a4
Q4

TEMIBBRES T, DMRETES I BUR T 448

B

&

s e EEs e ST B S S S S G e S SN e e M e S e M B S e e e

@ HERMIEE D RENEE

oA FEAR RN T MG AR R R, AT R T 48 A B Al R AE IR 55 4% 2 8]
HERRMATEOL T, E BRI A U PR ERER S T A LT LA
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RETRR

(nested loop)

el 5528 A P AOE—ITRIR B M2 B, 5FH B PRIEMNE—FTHET L
RS, KRS A A AR IR — AT HR R I MR S 4R

55 38A

ER
=5=

101

102

103

102

104

S E& 3 (sort merge)

IR ISR — Tl 4 IR S5 # RAG BT I T8 GRS 4% A BORAE AR S5 4% B A3k
WEBSE. 2RISR A NRKELERSAS B, FOARBIRC L0, HILGEY
M7 1 A BRI T

M5 A

=

W HEER

104
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Ik 5548
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101

101
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102

iz 55 4% B
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HEFE (semi join)

PR AU SRR R R E S 2 E RN IRS R, T2 )5 T
Wi, BN, EEIRG 4 A TS AIBTIEL ERS# B, ZJFHURS 2% B fhAERE
(T d S . PRI AT A2 26 BT R 55 2% A, MRS X SeAT AT IERE AL B, BRI T 4T,
JIT AT B U/ T 9 245 (3 {5 B

M5 25 A I35 %8
101 101 101
103
>
104 104

W R
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B HZEHE (hash semi join)
B LR, S RBURSG A A PRIREHE, FEXEERS A B FEIRFAF
B " RIGEIME ., @i BHEZ B AR A A T .

M4 28 A 45748
== ;I
101 101

103 i 5
i e R

e

W P EE
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W sHnRS

FE A BRI, AT WA R B e, s R BCE T Z IR TIRE, AR AR
L E R BRI, BT A R AR . FRATHE 32 0 BR AR R
SHFRA replica, =4 LITF LR,

ERE A

JE— A I T N RS 0 R A PR R S A T . EHREE EIRG
HEFE A BAY o AR R

ENss5 A%

B
- %

i

W ERE AR EH
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R E R AR S5AF
MR 55 A OB R o SR RBAS TR o SR A2 T e S W S R 5w 19 R Al o

E M g5 A

ﬁEﬁEEilﬂéEi*ﬁ

A B 57
g5 #8A ‘(//// \\\\\‘ 55 B

W EBEHRERSFMEH

AEHEN SR
2 MR 55 2 Z A4 A AR IR =155 AR 7% . A MRS A SRR, T EROBRAE AR 55
e A EE

M55 A

FilE % 2 i
5*‘ R 7 M
MRF#EA BB I B fliR&#4B

E?k?

=, W=

P—

B #R&HZ BEMRMEH
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@ RN RE R
e S FRAT 1A A 28— T s A SR FE R AR

XML

YE R BRI GE6E 720, XML(Extensible Markup Language) {532 H& H . XML & —# JHi%
FXEARA T RFCES . TR AR R T 8AR IR & X, FILERR )
REAEH 9K

XML &SR EmaiE:, BAER S HTREGHEARE, JEE, mTF XML 2X
AN, EHITHREUSEARREEHFTEGEORIER A . B AESdREFER
BUEMEE R T

CXET a) wR ;t&a& Y i
PoaE BERE ERY BRLANAR w-D ANTH

ﬁ;‘:&{?ﬁ ion="1.0" encoding="UTF-8" 7>
ool B HREE

Fias B0, BRE,
*%1'- EES e m RS ﬁl;'-c"
ﬁ&m»suodm
j"‘ﬁ&ﬁm BTk
B i
e SDSIPEL 4>
_E\i@ 150 </ (>
“,’:;"m.ﬁ:ma )
iy @.Ps ﬁs'z ﬁmg s
a:. Jlu... HIE‘F2>
u:é'\l?ﬂ( /HiE>
fgﬁﬂﬁﬂ 75 G
L o 9 T
e
ﬁ&a%‘im" /8 (8>

rrrrrrr

—F>

My Computer
2] g 3 JEa-%

B XML R
[ % R & & (OODB)

KA E 2R AR AT R LR B AT AR . (BUR, (EALIRPR SRR,
RABIEE AR > RIGMET o Pk, SREE A [ % L&) BE % .
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T 1] %} 42 (object oriented) AEEVAE “XIE" M LA RS, BRI EUE FOUERAE
HEN—ANEEE . ERE T BREEEE AT RE T, BRI — - E AR AT
AbFRAY T X AT AE M (kT3¢ (encapsulation).

7 18T 1) X6 52 540 o o B X R BBV IR R A A T S . X R FRES (Instance).

FETH [0 X R EAEE T, BBSEX R AR, HITEGXRE, Flm, TRl —
MMERGRACARE D — MG RS, FEARS) AT 28OS 8 e xR 8 dE s, A
] A H AR A A R BGR A T R B L

B @&

BB 3\

B ERAEENREEEESEREE SRR

T 1) X G i T SRR RO A MBS . HAE, XTRIEMBIHES M S (class). #i
WERE T R RX—BEEE, R AL SR B AT LR AXIR (6 X B
TR, WRRESAL T R A SR B,

W A FEER IR
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AOMERFX G, RUATUMAREXR. BEAR E— R OBIRIEE, AR
HAMPRERN T —/E. XFKRENTFRZ A4 (inheritance),

fln, 4kR OKR” EMEETTRUAER SR K. BT 5%, 7R x4 P X
—IIHE, FTRAREAT R IT & o

Ea o)
( ) :
W 8BS TR BE RIS
I =7
@ IR Web R4 A Z—=EBEPin - REBRS,
® BiEEE HEIRE
O TN EIEEAE S BT HBIBE,
ORI IR AT HmNBIEE,
ol
e~
AN
$E3 ol ol
f ]
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A

B AR E I B AR PR BRI, RAITEF
HHZ AN,

(R, HdRPEM AR SR R0, B ATIRATAr =3 i A AT .
FFRUA ATRE AR A AR . TR A SN RE R BN S b R i e, BT IR
FABOEPE . ST RERANR, A BIRRES IR ERE R BAR R HA

>

4
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iR ERASALHmS

O EXKE

SELECT %14,
FROM FH4H5
WHERE #&{:;

[ Tl

SELECT %14,
FROM #5455
WHERE 1% LIKE “H=” ;

@ k7

SELECT %14,
FROM FAE 4R
WHERE 4%
ORDER BY %14

it AL

SELECT %14,

FROM #4545k
WHERE #1

GROUP BY 44154
HAVING FHeHAT894504;

© RIBHIERE

@ R EAR

CREATE TABLE %4 Fi(
A E L

® £ TR

CREATE VIEW A ¥4
AS SELECT#r4

® MBRE AR

| DROP TABLE #EA%4F:

@ HFR AT 5%

LI)H()P VIEW B2 F5;

®FENIT

INSERT INTO FEHEHAME4,
VALUES (ff, -+ )i

@ EH1T

UPDATE FEH#F5k
SET FJ4% = {i, -+

WHERE %1%

SELECT %145,
FROM EHZFR1, Fi8EH2,

WHERE R AFR1.5 4 = K4

244 ;

@ f R 1T

DELETE FROM #FA%&ZFk

WHERE %cf4
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