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SN HAb L BGE B AT, AT RPUR.

W LLBEEE

. s g o i A

A>B AXFB B > 200 BAHET 200G

A>=B AKXKFHTB Bt > = 200 BAAAE 200G Ak

A<B A/NFB Bt < 200 HAAA R 200G

A<=B A/PMFEFB Bt < = 200 BARTE 200G BAF

AesB AFR%ETFB Bt < > 200 Bt Ak 200G
& ERBECERHERY

A8 FH LU BB AT HIVE B9 A A WA AR o X B B2 I 31— R 0B 4B 2 BAT (logical
operator) FIFF SR B E RN T . EHEZHEEMNGE, RRBHEFM4 MEME & &1,
BB LS B E B ENSM A 1B HHTHE, ST RIREEE 2R
.
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G AFB RG> = 2 i fn R 200 BL
A B AND #iffy = 100 B 100G

HR%S > = 200 i ERES 200 PA b 8K
OR ARLB OR Bt = 100 | %41% 100G
NOT EA NOT #4+ = 100 BHA R 100G

& TRERTRRRY

Fhh, TERE AR, BREBHITEMRR. WK, BB %" M " FEARM
BGERCHF, (¥ LIKE K RILRERMFN TS, EHTURAMETRSEN %" MRR

— TR 7, MERKRRSREERI B TS

VeS8 ACAF I P X LE AT AT IR Z N “EACAT” (wild card). AW T4,

SELECT *
FROM & 5

WHERE fjmA¥R LIKE ‘% I’

'fm %m

XEEMERAOEFMARRRBA N BFFH B H "% X EEAk

REBEHTRR.

SQL g4 (o FH A8 B AP A LA T LA

& o B ¥R AR

% REEBEN TR .. e wwE
T ZEF

) RELEB—NFR 4 &L
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@ EBHTSHSHNER

HAEFMEFENEMERT R, B, EidERELEEA, ATLMEEH “BETWEEN: -
AND--" XFiEa), W TiRE, °TLIEBSEMZE 150G LIE 200G LLFAYHE & o

SELECT *
FROM T

WHERE H.4ft _
BETWEEN 150 AND 200 “ﬁ;ﬁﬂﬁmi E'F;Q

Ao, MREAZTEMTE, ATLMEM “IS NULL” i84], @Sl FRsE, "TRIREE
R ERRE

SELECT *
FROM i
WHERE #i{fr IS NULL

& g R0

BTk, RITAFHEHEHMEFEHRMAE SQL . BIMEATEFH “HOE" £
R (NBBAL . AN ).

23 Bl /5 3 7 1) 120
25 B )L EH 150
32 R EE 80
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{8 SQL fir % % Q1~Q6 M1,

AN OFE 100 AL EREZ, BT #EE.

12 | kekER | 100

23 WIREAE | 120
25 HIELEE | 150

ez
A ANOARE 100 FRIEZ, MBI T RS,

AT O E&SEAR 20 A O 100 A AL EAMEZR.

TR O E 4RES7E 30 LAk, AD#ERE 100 TR EZK.

B JLEEBMAOREZ DT N?

WAEEZTEAE KK KER.

WEE S - - - - - - - - - - S - S T ] S e e e e e e e .
— o E— - - - O - - S . e S e e e S e S S e e e e e .

@ sRitEFENitE

SRR EAELBM T M T SR E AT A RE THRBREUUIRME "R 5 R%L” (aggregate
function), M REEEBLITTHEAE, RESHITROCE. B/ME. T8 SHH5HR

110 #4% ERBERE— soL MEKRRE



THARBUF WHERE & [RIBHER, ATLUR HREFTAGHHE, Blin, BETHHES,

a] LA B 7E 200G LA _E B & B FT 8

SELECT COUNT (*)
FROM P&k
WHERE 4t > = 200 ;

& »pitHE

WEARES Ak, TTLORE—HAMFEIHE. Flin, #REAHBR R EREL 540,

BLAT LAGE F 4 AT RE
ST, RTHE A “GROUPBY " 444, MTFRMENR.

"B &

| mEam [wean| a6 | |
101 1 800G | EEip
102 X 150G | g
103 R 120G | b
104 Frig 200G | EgH
201 EF 100G | Hk#
202 i 160G | i
301 T 130G | Egap
302 BriEdk 200G | FE¥B

SELECT #iJs, AVG( #4f)

[ 332.5

FROM 7k
— wr I 4> 60 1F | AL ol
GROUP BY i1l ; 128 I | P 155
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FTFHAERBMOGTHE, MRELEH R EFMIZEATNR? B, TEHA
A MBI 24 B FE 200G LA RO S X B, ANJE{8 R WHERE fir & B0E &4, TRAE
H] HAVING #2318 & &1, XRERE HAER T SE 2 A 7E 200G DL _E iy b

SELECT ils, AVG( #.71)
FROM T

GROUP BY #uis

HAVING AVG( #.4} )>=200 ;

& it HS5MENEE

ETREHTEY “HOE” £, M Q7 E Qlé FiymdE, (AOBAL: AAN)
“HOE" &

B A T R T P e ¥ SR L T R s | 3 T
Wi . . S ]
| TP

12 CORAKEE | 100 | m
15 VA% % 200 | "R
22 FERE 160 | Jbi¥
23 PUREAEE | 120 | b
25 HPEJLERE | 150 | @

31 s EE | 240 | JWE

32 A EE 80 | FEuE

33 o 5 E 300 R
S (B o GRS D) BN IS S S s B RS SRR TR e R S 1
| OE I
| AN HEREZ D AN? I
| |
| S |
[ ANOBREZHNEREEZLHTAN? I
| I
| oS |
, 0 EH BT EZEA D BHRZDTA? I

112 %45 ERABEE— s HEXRE



H O E%ESA 20 L ERFTA BZEA D SHES LAY

AOFE 100 AL EREZEAE LA

ML R E R A LA

ais
AL RF AN REOEFAZL TN

Q14
PRERFEJLERESS, HAERADSHREZDTA?

Qis
HIEAE A OTE 200 7 ALLE R #R

ate
HAE A = EE LR,

& ERFSHeR

SQL FAAEME HMAW . E&EFE IREHMA R, XA ARIRE TS
(Subquery), HE T #.
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“HERA” ®

= T N —
102 (=¥ 3 150G 1101 102 300
103 R 120G 1102 103 1700
104 ¥l 200G 1103 104 500
1104 101 2500
1105 103 2000
1105 104 700

R PITRE, KREETE 1000 LA ERRHAFRE, "TLMERMT SQL fird #17
KR

SELECT * FROM @5
WHERE #fh4mf5 IN
(SELECT  dn 45
FROM $HH A4
WHERE %t > = 1000) ;

It SQL 4 E R “BIEA” EAR RS, BRIMEEN 101 #0103, B
G257 Sb—1~ SELECT #n % PR —# . IN & B3 SHESPHERHE—B0,
SAERISL . G, BIMAESH 101 #0103 BIRS B AERRR .

FA W FHES N SELECT frd B4R, FHIESIMY SELECT frd#tTRR. WK
BRGERZBLINBRR . Hit, R\ FEAGS, HEMTER

101 FIN 800G
103 ¥R 120G

@ EREXITEHTRE

fEFAHI, AR AT LA AR S M. X0 B 3% T2 ) (correlated
subquery).
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EMTFERGST, INBNAERGS P “HENRE" ROHET ARREREST.
SNFIRERRE A RAT, HERENMHERGST. EXE, USDR “HENGE" R,

TEARFART, BEAENBRERGS P TINERERRRE, FrelUEHAEs
A RETEEAR

1105 104 700

XAMRFAWRMALEAR? RIEFRESR. FHAXTERID, BEHET
SR o

SELECT *
FROM it A 40

C-D.—-.—

KIS RBE—TRANBENRTIHE, BRI, HELRBEAN UKNHEY
PIIE— TR IR, AR o S A R AT

(SELECT AVG ( ¥fit )
@ —— | FROM 8884
WHERE i &4 = [0l

gilan, H—ITRMHEER 101, L@ EH8EEEE N 1800, KIFHIE: R AT
B

® —— | WHERE > (800

FEXNEWNH, fH BTSRRI AR ERE R, XHEEQ,
QR ROME—17. Bk, A BHEHERTORE S, 6. 717,
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g, WHXTEARREEHART S A TEHELE, BBRL LT
s LR BT .

ETHRIFEEX “BmR” “BEHN” AR,

A BB TE 300G LI ERIKRA BB, MBI R

1101 101 1100
1104 101 2500

REFMRIMAPEYR SRR, WARTIIFYHERRAIHTHE .,

A O O . . . G e e e .
- S S S S S S e . . .

& SHSHNEESZ

T EMPLBGE SRS SQL R, WM T EERMAHERE. REEMRRXH,
LRI R SCRIBI RS, S HER AR, FRIERISFEHE (equi join). EFSFEHEET, WEHA
MRBUERFT RERE R, SamaRRE. RITREER RSB —5 6 E &M A
RIEH (natural join), —BUEHRMEN, A ARER,

GRS ERGXRE, (UEBEEEAM R AT A TERE, BAIRZ A ARBESR (inner join).

116 ®4% ERMIEE— ssoL HEXRME



SN E, £WBRBIEN—FRENFET, ¥—h P RANTRERNSEN
R R O SNIBE HE (outer join), FIMFMETE SQL @A A0, MIBRE 2HERE
FrEofEnL, WA SNPESE (left outer join) FIA 7MFEHE (right outer join).

E® ax

NP BMADERR

& 51ERE

i, BRIRAFEMIEES T HIEREAITIGE. TEFIVERMEN, fiH CREATE TABLE
T4 . BT CREATE TABLE 4 BN Fic i i R BAE FE = MmN A R AR, BrRLEE AT
46— AT IR .

CREATE TABLE i &
(
#iSh4E5 NUMBER (3, 0),
B MEF CHAR (20),
B NUMBER (10, 0),
PRIMARY KEY ( i f4if% )

¥

HERER, BEINZ. HAFTFFH, aTLLdE EEmMAME, X BHRA1R R 5 aS
1 E8# (PRIMARY KEY). HlfFZRAEES, a] LA TF#5E.
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W RRERE

. KEY WEE 9&

UNIQUE P —
NOT NULL AiFHELNULL {4
CHECK AL
DEFAULT WEMRINE
FOREIGN KEY / i =
REFERENCES BESPK R

LB TEFR WA (constraint), B FARES, Ed 4 FRE, Bk R R HRAML
FIERBAE, XAEALEAT DOEB b B EERRE T .

& E\. BH. WRNE

fE 1418 Fl CREATE TABLE @4 HIEB RA& PIEA . B3, MEREHERS, (/] INSERT
f54 . UPDATE 4p4#1 DELETE %54, iEBRITAEME A SQL KiEA . FHr . MEREIEE.

INSERT INTO 7w ( 7 dhdab, s mr, i)
VALUES (202, “#t42”, 200) ;

UPDATE /5
SET Bdh&F = “FHmL”
WHERE Fifh&fr= “HFN";

DELETE FROM %

WHERE Hji&H = "R ;

118 ®4d (ERMEE— soL HBEKHRIE



101 r:f)1N
102 LK 150G
103 SR 120G
104 ik
202 AL

A . BEH. MERTTEY, AREERTE CREATE TABLE #ré i@ WA, FlinfErER
FHE “RM%ST FIPCERRICT WML 202" KM, @A LIERM A

To ERPAEARIMER HBEE.

BAEREA . AT MERERIELAEIELREN

& 5i/ems

T H A ER, BALSEMMAAPORAEDN . BEARE., XFPEEN R
A (viewed table ), X FHERU, $ALBHEHNREFR AR (Base table),

#

HYEAE T SQL #rd>

o—

*

AS SELECT *
FROM 7

WHERE #Aft >=200 ;

CREATE VIEW B4tk ( # famis, msawk, Bi)
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‘BT RERUENEAZNESEFEMRAME, W “BR” RPHMBMEE
200G LA_b A% S e AL

"B AR &

i -'.'.'-_;~ o ‘ﬁ gt s 1
104 ¥ 200G
202 e 200G

HRARERREE, THUE “BNEHE" PEREFRPERNER.

SELECT *
FROM 64t &
WHERE #ft > = 500 ;

1E RFBNTFFEAR P —IRoHERT, EHREREER 7 E.
Hhh, A MERIEAZFRNE R SQL 5.

DROP VIEW EiHiiddm ;

DROP TABLE & ;

& EEREASEDNEaHE

BETRERGMGIME, HE5H Q19 Q22 M SQL . (AHDEAL . TA)

120 $a% FERNIEE— soL MEARE



Qig
{# /il CREATE TABLE #ilfE “tHOE" %, HMLUTFHE&REE.
II&HEI! ﬁ

15 I 55 200 | FR
22 e E 160 | b

23 By [ 120 | Jb¥

MQIOKy “HHE" Frb, stAbIbAMES, HE “JLHER" WA,

“LFEET ®

i -7.-,_1_.,_._, ,_- s . v
23 B[R s B 120

i “HPE" RPFEREEENADEICH 150 A,

L . S e B N B T e e ————

i “HOE" RHEE S E BRI .

& NLAEBDEmsaL

HEHZRIRNNAT SQL W FEEIEE,

HEIFT/ 480 SQL e d i, B—Ka SR USHIEEENEA#TREN. THE
RO, R AR & (MySQL) M ROXHEEIE, %18 —%& SQL &4, HKIEBAN
GARMFNX . BXFEH SQL ard- 5 ¥ FE 2 [ AT AHE R A 2.
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[BR, PR AEIEEN, fIEMEEHE. RETRSHNARY, EXEBRFRER
SQL MIfFEE % .

ERFES A SQL WA RAMBREH . HiFHEFN IR SQL M4 #d SQL kT
FRFFEFE 1 SQL M4 AIEhZs SQL 5.

FIn7E (R FIE S JAVA B, @i #E&sh7 SQL AN HYSRS) (driver), AR Fr7RT]LL
Pilal, A HEEERE .

122 £4%F (FRBIBE— soL HBEIRE



B EASQLEJAVAS & TG

import java.sql.*;

public class Fruits
{
public static void main(String args(])
{
try{ “
"com.mysql.jdbc.Driver";
"jdbec:mysql:/// fruitsdb";

String drv

1]

String url

String use = "vi

1

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);

ResultSetMetaData rm = rs.getMetaDatal();

int cnum = rm.getColumnCount () ;

while(rs.next()){
for(int i=1; i<=cnum; i++){
System.out.print (rm.getColumnName (i) + "--"+ rs.getObject(i)
}

System.out.println("");
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& ERIsFBIT

B EACYIE, AXHERIERMEA SQL MTFBLH, BT LI A RS R — R E P,
BHE, —BHBFESS, BREFH-FGLETLEBEMTHTEE. Ak, #BFES
FER SQL, YEAMMBEERMFAE, B —TREIEELE,

BERS, FATAT LME AR XA BRTT AR S, T LUE S bR IAT, iR —1T,
i 2 718 = BIEFFE ] (loop statement) BEENIFIR, FAILAHMZMT, @ H TR ET
%G, FRIESRER (fetch), JAVA SRESHZIFR tLAT LAAIRIG4T404E .

XHEALEE , AT LAGERE AR PR XU R &% SQL A d, MIMIHATE# .

® SOL EARIETY e, MiERETRASELEDE.
O K RIEM R SELECT &4,

® 52 & 4R B WHERE 14, B
@A, E. MMIER{(ER INSERT. UPDATE #1 DELETE &<,

® Hl{E R HH{E A CREATE TABLE ﬁ*&u

124 £4% (FRANEE—soL MmEXBE



(Al A5
SELECT * SELECT A M
FROM H O H FROM HOH
WHERE A 0> = 100 ; WHERE 0 EHZF5 =2 JLERH;
SELECT *
FROM H 1 E =
WHERE A < 100
SELECT *
FROM HHOH
SELECT * HERE HHEA# LIKE K%K ;
FROM i OH HaE HOEE® | A0
WHERE {HE4if8 < 20 AND A > = 1004 o, KAOKER | 100

SELECT *
FROM i HH
WHERE HOES#S > = 300R Ad> 100;

T3 | WUREWE | 120

25 HEEJLEE | 150
32 PR £ E 80

SELECT MIN( A M)
FROM i O

SELECT MAX( A1)
FROM 1A
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\9
SELECT SUM( AR)
FROM H 1 ;

SELECT SUM( AH)
FROM i A&
WHERE it} 0 E &5 >=20;

SELECT COUNT(*)
FROM i
WHERE A0 >=100;

N U

A2
SELECT COUNT(¥)
FROM O H
WHERE jsi, =" J6#% '

126 #4% ERAMEBE— s HEXRE

SELECT MAX( AH )
FROM HiA[E
WHERE il =' J63% ',

SELECT SUM( A1)
FROM $HiO0H

s

\15

SELECT #b3 , AVG( A1)
FROM # 1 H

GROUP BY Huisk

HAVING AVG( A )>=200;

i 250

SELECT #u3 , COUNT(*)
FROM 0

GROUP BY i,
HAVING COUNT(*)>=3;

[ 3
= 3

WHERE NOT( th D E & #='#EJLEH"),




A 17
SELECT * FROM #4& M4 WHERE R miwhd IN
(SELECT ®im%i% FROM Fish WHERE Hf > = 300) ;

1ot | 101 1100

1104 101 2500

VI8
SELECT *
FROM &4 U
WHERE % <
(SELECT AVG ( ##)
FROM #5841
WHERE Ffh%i% =U. ffmHiD ) ;

ool

101

1100

1102

103

1700

1103

104

500

INSERT INTO #HOHE (0 E%N, HOEGHFK, AO, #il)
VALUES(12, "K#KXEH "', 100, 'FE ) ;

INSERT INTO HOHE (HHOEGG, HOEAK, A0, i)
VALUES(15, 'MAZ%HE ', 200, 'H# ) ;

INSERT INTO HOH (HHOE%GwS, HOESAF, A0, Hiif)
VALUES(22, 'fCREEHE ', 160, 'd63E ) ;

INSERT INTO HHHE (HOE%S, HOESFK, A0, #i)
VALUES(23, 'FI/REEFE ', 120, "d6# ) ;
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CREATE VIEW bt (40 E4ES, HOEAF, AQ)
AS SELECT i E%, HOELZFK, AO

FROM H[E

WHERE s = 'Jb¥ '

A2l

UPDATE HHH

SET A= 150

WHERE HOEZKR="fcHEE";

DELETE FROM H [
WHERE HOEAH="HZ%HE ",

SQL it T 10 ( EPrér#E{LH4 ; International Organization for Standardization )
FIAREIALE . 7E H AL L T JIS ( HA Tk br#E ; Japanese Industrial Standards )

PRAEINIE

SQL #RfEALE 1992 4EATAR B SQLI2 RN 1999 4EATA i) SQLI9 hit, AR ¥R &
= A A ABE T ocsepiE, T,

B, XREARE S OAERA AR5, BETSREdEE™
LRI

128 #4% (EREERE— sOL MEFHRIE






My T, R IAER

IR TR L T U A b A AN B, 7 A% 7T A
i & ABEETS |

130 gs5% mEEMER



RARASFTIHTH ERBRSIBRER 19 4,
CER=RoF Y e HH 2L L FARNH
****** _ LTS TN

% 3F,
Eﬁ-aﬁﬁ'u %é‘*ﬁ

‘K 2X 2 BAR
CESEE Y R
kPR | 7




“ii
A #+ B B ¥ 7 F
RiEA,

ARBEATARELHER
(BOA), HAZXAZBENT
104, REBAT&ELE,

2%, AHBELBRTE
FAHEFCOAN)HMT
10 A,

BH—RERETERY
BEFEERT 404,

132 #s5% #HEENNA




A4,
AIOAMILET ?

FF, IAMREMAT B

BARAGREE R B,

................

ﬁ'lﬂ.mi 10 ’?’ﬁi :l’o

HTRA#FRBRS
S EEE TS

3L MG ok sk A, 10
AERBEEGT A,

TR AR I ITHES
R P e RAERIR 7

FETREMNEABEA,




- E B MNARZH
“¥ 4" (transaction),

0k,
HEELSWHAELY
iR R ¥ abE,

AR E,
BRI S Fo ik B
A LIEEH—AF &,

P

LA,
Aoy ite b — B #ATH HAFdL R
'—‘1\"* ﬁ"{:

134 #s5% NREMER



& +428

ATREARAFPRA
GRACE & J S
2K AL FIM,

CES St B 3

BHOFEANETARZ
% ‘8§ (LOCK),

AT BN ERKIE
#kEAEm L6 8,
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B i R TR EF 5
AWBRELRZE TR,

A AT B T — A FIRARR

BAA#FENBESER
AT A A AT AR S,

................................................................................................
EEREpE e o e e e e e

A AR AU AR 2 ok A8
SONMERT,

136 5% HEESNA



A BN AR RN

" B 5 A F 5 69 JAp £ 5 £2 % “RX" (commit),

TRE, RHAEER
LEL I : 28

ik, RRRATH, =
WTHREAR SAXFK
#, FFAELERATK
¥,

|||||||

ERXFHMEA, KR P
i 4 U IR, ERAEE A,

B AR PALRAT RRAF
B, RAXFHE,
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R P RRETEARME
M, LEREH,

bR b g, AR _ﬁ/
PR 2B

A,

. R

RABENFAFHAMNLEZHE
#4742 % (concurrence control),

ELRINE B3
34+ & A 3
fraed,

PPAL T 3 63 A PR R
e RET A,

138 #5% MBEMRA




FAmEIFF |

® 82 3 B 4k 3l it B AT BB AT
FraLeg, BH, LATRELAME,

ASFXEEL FIE B & ¥4 &4
TREH, LTREH




HTR, BARLFXHE
ABRL¥EHEL FRE A

BEH,

o FAAT—5 A% ¥ ig%&ﬁx$%Tmm
45 R, b7z
g WALHE | |
JTMEL L HA Pldo B 148 i
e i —RWEAHFF, BOKF £ K ANAZH

7 & 8,

B # (rollback),

RN 097 i |

140 #5% HumEmmEm



1 4w,

BUK ¥ 4 F AT 0 “150G ¥A T #K Rirdr”,

EAREEMEGE, FRAEE
FRLARL I T 7 7

FHRAHEET X
A LT B A 69 B L#Fzﬂé
ALTF,

commit i’

aren. @y 2

= |
FHoMgRIA DR
E AT — AR K,

7

TPtk A5 7
K\',ﬁﬁ

)
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BAdett 4o B RAMIFIF
A& E, BAREALT
BREAFMT, RE?

@ yEEnzeaE

frFHZ |
/?A ﬁ

9

£ A AEA |




AARRAEME

\GLES

ECDNET T
101 ZIN lmﬂﬂ{:
102 g i
103 T e
104 Frtd 6000G
201 Wy —
202 ¥ 124006
301 BT 50006
302 Btk 6000G

B ™

o, AAIRE! | @

A




e —-

= i g gl
oo

R R

HRBEHLTLNET, |
#oARLR—HBT | |

o :
I Ll
BAEHIEE

T JRIRT | e e

i |I % ” A
11 W
ol &|s sl o] & i F‘. =

AT I LR 0 .

TRAXA N LH
WAL A R A
TEERAE

144 ®5% WEEMEA



AT ARHREZH
HF , K244 ;
E __ti.i_ i ﬁ 4 ’ .--.-.f'.ql“.-..1

TA,

ok K AT

A R B T iRk AL,

AZE P RAGER R A EEH RS TR
‘ﬁ.ﬁ#‘ﬁ'—.ﬁ._}-o

] =,
BE—THLWARP &5 : /
F oy FIEREGANTT . Eﬁiiizﬁf
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\\\\\\\ H

Al

/4

'S

lﬁﬂ&?ﬂﬂﬁﬁﬁﬁﬁ BN, BF. WRESERE,
| OSEBHWARMERE . B NHEKE, EFEEN. WREE,
® LUBHARMHRIHIEKE, EFEB . E¥. WRRKE,

g i3

I

N

8 50 5B o B B8 o OF

A A N~
SELECT (%) O || SELECT (%) O || SELECT (&%) O
INSERT(#HA)O || INSERT(#A) O|| INSERT(HA) X
UPDATE (%) O|| UPDATE (%) X || UPDATE (B3 ) X
DELETE (M%) O|DELETE (M#) X [| PELETE (&) X

R RLY

7
L
e
L
L
o
L

R P E e |

AMLERBA P, EXM

AHKE Ak AEEAE R
AT B FATH?

146 #s5%& BREMER



& EoZSIEERE

BEANGAREAR X,
RBHARRABRER,
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#l4e,
BERAIABERGHE W FH
XA &,

A 2 — R — MR E 36 KRR
T, IA—THEHNET,

EIT FH —AEE
LR T FHEALHRS,

& B & 31 7T il AR b 3% 2
BROAET |

148 #5% HiEEmEA




¥ 3 do il B 0 A A

HEEH o RDRREIE REWE LT,

TG Llek il
AE (101" 9 H R
AREET,

i WAEE STl K X
RageRE,

Bk BN T H A
WERXRHET,

& R % 3120 R 45 45,

T ¥ i FLB & w5, o PR & ok #

ATARDZERET .




PRAATAWH b*::
=7 ! l. Ao ,-;1;, ..... \HHE >

rE W AT 38 89 IR B F 3R T AR
BHIE B R 0 25
% 3,

SR EH? S s

¥ 72 EATH ? 5 -
22 B AT AT 45, : N
JoRit & AR 91036 7 N
ey Y. A & O RN

TEE)
S XA KRS,
ARUARBETS?

B,
BAEME L HEGE, Bk
MED AT, ERLR
*® Wik,

150 5% MEEaEM



T — 5 AARIR |

T,
by EILICE & R

e RERAELEY
HAEFRAIFELRXAT
wEABRT?

ﬂ}é '|I| un-n 1\ _,

)

-

LI AN,
Bp 4 848 A X A I

B 48 AR W
9 B4

151



e B

EBREEY, ELRAH
FEHLB—A "B E
LERT/E S LA

CET R P BT EA
¥ K R F Ak, |

RERNHRERHHRESL
B, R T A2
Eﬁﬁﬂ-

152 #5% MEEMEA

|, BWAAFRAN K
RBEFEXARET,

S o

.....
-.__3- .......
%




AREAUBH T AREH
ke &4, RAGTEREFFA
EFRXAAF,

LEM
SEXAWCRINF ST
CRBLHAT,

I IR EET S L 20

A B R B AR £ 8
BT AL,

X AY I ik ) oA
(roll forward),

.............................
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AEHBHIA 7
REELADR? ?

s 'EE:;-

AR 2RTEER,

BRE2FREHINH
LR EHEE S

®EHF FTFEMHRE,

FHMWRA

G0

TALE AR AL T %38,
AAMBERSEAT R,

RAEREY, FHMZ
R A AR,

llllll

eI E IS
EEALATF!

R 79 o B B3R AR )
R |
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& ITRERNHR

SURE RS THIRES S . (B 2R F P AT LA R e AT R R R A
B, Wbk, P R— A ERRERIPRZ A EAEEF 55 (Transaction).

BB

O 6t TR 536 S

HTFEUREMA RS, IMESNBUREEFRN T, WARFSHEFZEEKET
J&o Hoh, BMEBATEIRES SRR LA TS, BERARFRETE. Fi, %
YRS 55 R RA TR, ZORBUE RS 55 BT RA RN Z 4 ACID J& 1 (ACID
PROPERTIES).

W ACIDE 1%

A (Atomicity)  |FEFHE |BURFEHEFLASR TR EIR P A ER—MEF
C (Consistency) |—FtE | PATHAEE RS 55 A RERIR B A9 — Bt

FA ST REATRG, — 25 A0 AR DM FEITa, PEE
— B 2 B BAR

ERFTRZIG, FH 5 BRI E N E S R AN RIFERIREZ T, JF
ASHEIE

[ (Isolation) R

D (Durability)  |HAME

157



& ERRINORKLEE

ETRIERINRBER LB, 8%k, BEERFELAR T, BEEESEHE
22 (commit) 5% [B17 (rollback) 455, HEACRIEH T B EH FLBEMES . FERIEBUY
VAR S MBMNIES . AT HEBREEREPAREAETE, s EE S U0 h R 3c8 F%
FHERE—MELS LR,

&I e BB I

RAMER HshATR, BATRBRMNIT. BRAPATHRREHD, RIEREEEHR,
AR R RS S AL EE

TEAL B RSB R SQL ', A BRAPATIASHY COMMIT £l B AT E % Y
ROLLBACK 4,

COMMIT; dae

ROLLBACK;
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- - - —_— —
- . . . . -

& EREFRRETE

Boh, BUEEESEEEA B, BRESESFPITREIRERFETE, RIEIIT
fe BAREE A REAET &

fildn, YUBREHETF “BAREEDAH 30 NER, Afn104, B104y, SRERT
40 MYIE" . XFPBLEFRZ R “HEHTRK (lost update)”

HATA PR RS, 2 0H5 AR iR K RERAT. R, REFEFH
MEEGF AR ZETE
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YRR EH 5 RAEM RE R AT HRLIRAFRZ A VW RIS, FH5H
FEHFIT R ER, UAREEFE.

& BT

B RN FFHTH BB MBEN BB BINE R, XMEHRZR “AFH
" (serializable), ¥4 PES 55 (IR B YEBR L HEMR AT 7514k .

BT EHAT AL, A LEHITRETHATES (concurrency control), 33X i %
(I Bl (lock) SRHEATES M o BRIBCBUERT (6 FISL 2Bl (shared lock), B AR AT
di 8 (exclusive lock).

SN

D,

fERSLainy, HALS S AT LU=, [HEAGEMBM S8, ML, X
WRAEGR M S8, HMFEFAAT LN, LR & BHIX LR RERMT

a
N2
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W SR IX R

A DmZ T IEGRS, B AUt R

A g T S8R, B AT RAINR At E A2

A T T AEEGES, B ATLABNGE &g 7

A DR T SR, B ATRABNEM & 87

B finistah PR, A ATREDNS AR R L

B it EEaid i, A B REhnisk Y el RA E L

& ERMBNRRITEIL

TEREIE S S A ol B, M TR REMRRTEET 2R, X1
AL A A — T R P AR B
& 355 R i N AN BR BRI AR R A
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Bitn, F A B PRSI R . 25 OMM T R, B3 5QBA R
FA B ARIEH T PR B FOLORE T AT TR R 5L

@ @
LOCK A - I LOCK A
%._ BRI
LOCK B 1 ;' .;.'.L'.: e '\-::."f‘;:" READ A
READ B UNLOCK A ﬁgmﬁﬁ ;
WRITE A LOCK B
WRITE B READ B
UNLOCK A ' WRITE B
UNLOCK B UNLOCK B
& TERE

TERMBE BRI REE ED SRR, fln, LAFRH KR mRetie, B ERLAT
AENINBIEITTEL . NS TEREIFRATTFR 2 R BUHPRLEE (granularity),

U$WHWﬂEMQm_;
ﬁﬂ?mﬁl

MRBHIRLEE, B 5 MRBAORBFENE, XHFEAT LI B TAER. Rk,
CPU 7Eiz B e Ay At Bl & /h— 26, (HE, dTmMBIRIXMRM IZ, FAFMRIRLHE
fluhngige s at iR . Fik, RETFTHSE ST,

M, WA BATRLIE , R4 e BRI BOE i, Amisgin TE 8 T/ER, Hitt,
CPU By ALIEIN T o (R FmBIR X RICERAE, FRrARERH AN B3 55 AR 8] th,
A T o B, B BT RS 5 S s N T o
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KB Xt MBI E T, A2 TR F AT 5 B AR 407

F st AT SRk, AB4 AT [R]Hr AT HY 3 55 B 22467

& =pERRETS

A PORIEFIRIEHER, BA T RNPUTE NS5, BR, FRABOREFT R AT R,
FEERBINME, Aob, BFTTREHBIEBRIBA.

M2, EHFPARDAOFR TRERITHSHMERT, AT LR E O R R R AT
PR THE o XRITEA AT JLAR R 3

i (B E3Z ) (Timestamp control)

PR SR B— B0 RBARST E T —A “BtiEER” At EENie, B R i ik
RIEFANBESEEEXNEEEN, WX/ 35906 8 R R 35 18 T BT,
ARFEESEG . MFEERELT, FRE#ES.

FIM#=H (Optimistic control)

R—FE AGEEFEROLE T E. NEASIR, FARE b H AR S5
T8, AHAMT R B, NEE.
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& mEafieE

FEFEMBARED, REHATHOES AR, HIREWES 5 HE S 2 TH T
%5 XM EIZR 5 (isolation level),
{#F SQL #'#9 SET TRANSACTION % BNEERE 5 E LU T H S HIFRES 22 51

* READ UNCOMMITTED
* READ COMMITTED

* REPEATABLE READ

» SERIALIZABLE

SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

B EREL, TRRELTREZR.

B REL5

READ UNCOMMI TTED | ﬁfﬂﬁi’i ﬂﬂﬁi | E’EEE -

READ COMMITTED AEE G} -2 ATRER 4
REPEATABLE READ AEE AR A REE A
SERIALIZABLE AEE AERE VY. 23

FEGE (dirty read) BIEH 5 | ERZATF S 2 LT, HFF | BRMELT, F5
2 BT AMFERATIXR LS

JEE & BE (non-repeatable read) 25 5 1 ILMATRY, F5F 2 EEIXATH R, F
% 1 H—WEBGZITHI R A BERA—BHHR,

EBiE (phantom) RAEH 5 | TR, KBEXTER, FF 2 BN TRHESERIEMNTT,
2% 1 B_URRRVSERZEARHAS .

FREERBE R HTEO T, BRikk SERIALIZABLE.
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& YEENRLOE

BERE A EEMNEE. HERAEEENZLRERENER. BREEXNTH
1R P B O T EOF A P A AR E R,
e AR, RS UE UM BEE RS MR . BURE R LB, #

% T EEBBIEEL

TEXZBEERE S, SQL s A 44T Rl P /EALPR Y GRANT 54, iiid GRANT w4,
A] LS4 F Hofth F P 4 3 A0 P A RO R A ROALRR . e AR 22 B e R E

WEERN T,

GRANT SELECT, UPDATE ON Rifh TO SMNEH ;e

&A1 SQL fir< By, WLARF LA TR

W PR
SELECT  |[WE&EFHRPITHR
INSERT [] A Pl AT RIAL R
UPDATE  [EHr&RMEPFTHIAUR
DELETE  |WBxFHEPF7THIEUR
ALL Fir i AR

fif#r WITH GRANT OPTION £ FAURRET, BT HFRAIH P W LA H A A P AL
R, #BINT B FPHRRE, SMERTUETFHMBEPER. SRR,

GRANT SELECT, UPDATE ON #ifh TO SME# | TR
WITH GRANT OPTION ; i s ol

5351, AT LA GRANT 1442 T HIALRR , 1At {# i REVOKE 54,

REVOKE SELECT, UPDATE ON Fidh TO #MEFE ;
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RIFEARE MEAR, Wil LIS MURPAABRA, HEPEL PURARIGE
RRRAEHEE A S

7ob, FHH 4 55 19 TWPNARATHR, REALeN b TEmamba g,
Bt MBEARN—oHETRR, Sl BE AR, R LHiE
Vil i FPib o BE RORUR . 4T R 2B X TR B P RO B 2 AR W A9 TAE

WE T T ORERSREEPERA SQL .

TS T W 0 A R R R BAR AR A SQL fir <o
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W R BERRRREUE T IR, £ TFRPITOM X, fREHBAHITE
iAo

GRANT ALL ON #f TO #hMEF

GRANT SELECT, UPDATE ON Ri&: TO Rfab;
GRANT SELECT, INSERT ON Fi& TO HO# ;

& ERRSHITRERS

Bl A K RAEEE . ENKRAEIEF IR BAER, T2 LA HE .

101 FI 800G | BIHE
102 A 1506 |
103 £ 1206 | LB
104 i 2006 | FRP
201 EF 100G |t
202 wiF 160G | rpif
301 Bk 140G | BIER
302 BBk | 200G | mgEB

i, AT EEEEMRRMBRELTT, WLARERT| (index). FKT |2 MR EHE
W hr B F-Bro TENK BB PP o BROHEL T, EARSIFLA#TR

AR
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- fRREIRE
e

301 BEF 140G | PEEEB \Vy
302 | R 200G | paap | 1 F5IES

REIHEF BW. BII1%.

B 1 (B tree) & —F IW R 5 HFME B G R R. 76 B FEANE (node)
ATLVAH ZAFRHE, MmsEhim e e, Eik, BEARESEIE, tunr IR AR IR
S FEHOBAL .

B S HHERAR T UAh, HAY S A M FEERZ N 201, B R0

- — R

120 150 310 340

B BH&RS

%1 (hash) J& X HdE k(s R R B, SRIBFFEEHaE M k. BT B S &
H1017 XEEMSEL—BERNIIEERS) ., (AR, BYIAER “BM4iBh 101 LLE” X
AR EFREN “ABT ‘7 MBS XEMENEE.
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H kg

W I EH RS

B &S], Frtth R —ERet A . B, FERBTE BdRn, BRRT|&E
JRALERAER . F54h, EREEEN, TEEHHERS, SERETEERE.

@ sz

ABAR R, BAERAT SQL AMAAMER L, FERTIF LA EHREA A
HE. Hit, EBRIPREBEWIILE.

B, fEHfTAAR, ERTERNAZ, RRESOEFRE. flm, EIOET
BUAHE 200G LI EART AT B, BRATKT RN, KERHUT =2,
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SELECT H#i, MK

FROM W, 88

WHERE &4 >=200

AND Fdh . F RIS = 891 . RS

O EEHRENYES
@ EEEAHAE 200G L BIEE S
@ HhELH B 4 555

| Ea 2
1? JEHE

é ey 314

i
E A e
W RRANES

planse EEZEW, WFEEFERER 1 -2 - 3 MIIFHTERN, SHAEx, A0
AL 3 > 2 — | BUF TR, %A — NG Al LU T HE R 2R A

B, #8123 00F, ERMNERIBRTERTHRREMFEIIE, —
LA FHe [B] FE B o MR, 3R 3 — 2 — 1 MU, d FORATHEATE MR  HER T 174051,
FT LA —f A 3R 1] b e

BORE, AR BT, R B R 8 BRSSO, BT A ) , b 38 A B E] AR

— e R

o ATHATEEERA I TH

s BRTREED S5 RIS

o SJa AT

X RIARER E AT o
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AT . ¥, BN, FESMES, fln, BETEA2RFRRTENER
SRR, A, EETEAMTILR.

BEMEIR (nested loop)
— iR R — T B — kR TATH k. (ZBTE) flin, W& T1 PHil—17,
% T2 FIHES Z WEREHE . MREIFFRT, HEASREBERENT,

T

101

l 101

101

103

104

W BERR

A (sort merge)

EREFHIISRENITE, #HTEENTE (SBETRYHE ). BAHER T ME
T2 &M #T AL Z2E, NE—fTHnkE, EHEFNENSREBGEREE 1T,
B FE#HTHE, #IT-DHTmAAERE T, FFLULEREEEE, B2, FEEEE
26 B m [a]

|



103

104

W S%aH#

# %l (hash)

TR — TR RMRIERS | RBEST RS, 55— KB PEEHRBSHERN THST
BRI o BRI R BUEETRIRR R R .

T T2

| R %K s R

Wi 5

5 9 N I O P X e Oy ik O FE b {5 2 0 R O 4k B9 Th B Y MR AL R R
(optimizer), FALAARIER LT JLFR,
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M F @ (rule based)

FAEHE 2N, 3 AL e p Ot SO0 e ik i X B, 7EE T REH]
ZAVIASIRAON T, AT EARR, GREARSIETHRR. Hik, ARk
RIEHUE RS HITRR

Bi &S 1E (cost based)

RIESHRPE NI NGOHER, wEENT R BERAERTBES MELIHER,
B S BT IR . BAMILALIN S e, AR 05 U AT BEAE R T
FHEEEMAL, ERFEEMAERAIEE. Eit, WRHEEREEAMEITEL Lk
#BIK,

& s

WO RIS B R A B, MR A & BLP B A, RAER LB, F5 T
AHE (durability) ZESR ARl th BB SR ik A 2 SRR S . T B R R AR, BRI TR
FTRRIE (3 SO AN 55 H AR DI RE

B e RSO A FCRIL S A . R IR R B AT 7 A LA O

o J195

« RYLiR

o fi i B

45 MR B S AR & T BB S ARG . EF ST, AN
I3 55K B R

ZEHERIEE M EEERRERAREFEHFL. EREME S, EHRRHET
B AN, R, NHEORE R A R AR AT A 3 S AT IR, X A B C RSSO S 55
HATHIS

R R R AR R R R O, R A TR, T LU T & 0 SO AT R AL
W& TR R ALK S 5 TR AL 3
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& pEsaneE

Tibh, ELERRFAREIERES, R TREMBEESE ANRR, 2785
BEABFH . BHEFHANE SR K (checkpoint) HEBHEN AR B, FH
TP, KA ERARHE S RARUEATHEER M, AR kAR A E 5 R
HHXE,

Boh, TERGEPEFIIT T INFES, B FESRER, B35 TSR

KA 0. 2 o

BRI e FUNTR

¥ i #e3Z
i #£2Z

T3

: T1 anfep b7
|

; T2 Gy kb3
]

| 58

| T3 fnfayib 37

BB SR P A i, X AR IK AL ERTORE, MR T AT B A R AT
AT . IXFE HARELAT LLEE S i B PE T .
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© BEGS% TEHHR FE i P B4R o

® E Rt ST H T iE—H.
Ol 4 B 5| SEBHITRER R,
O BiRER &M EIRE 6L,

COMMIT ;
ROLLBACK ;
\3 e
Ad

*

*

A5

A6 I

- ;ﬂerﬁzm 8t

Mk

1%11[1

W

GRANT SELECT ON i TO HiE# ;
REVOKE DELETE ON R& FROM 4HEHS ;
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el

B #

Tl A A b R B AL, BT LA T IR .
oh TR 4 A P ELARAE, AT A2
R LIRS, BTEIA BETIRE A,
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R I ER A6
framgs?

;;;;;;

A, T AN EEHBERNELT |

A%, REZT N

ANEETEL
GE 7 A
Lo

ATEFOLNGE,
FIEWH R del R,
W
REMR T KA 84
A A A B
ExA: |
Iﬁw . o

oo e P
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s

EFMILTR

AMNAELRBAE |

?

XWAELT

¥
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R

AR KA

o T 4F4R
g g s

181



—— B2 T 4o é;

o 1}

......

ARy &, HF

ALBBIEETS EERET!

A EBARAET |

: o eiie= .I T -3\!- m 1] 'r i " BRI ; .5
AR | L
AT T':ﬂm- A ““jﬁ%ﬁ%‘i' s

el SRS
Qﬂﬁﬂ%ﬁﬁ%ﬁﬁmh

kg aAhEEARES
THER FHFHE,
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& WEENHAE

AW EERARTE
HERPEEZRRT,

T A eLREKAEL
RARET T |

ZWARMNELFEITT

g & 7.3 % L F
il e RAG,He?

AT BT,
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2,

1 R8T L%
¥4, Hwe?

T RESARA L
Bfk, PR
AR 5 AN AL 35 F
W,

WiTH BEE T2
¥,

ZAREE LI RL
PR ERET,
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g Web'_-'.lﬂﬁﬁ

32 A= Web 48
HEEALY

Lk Ee R ILTA—
Lﬁ"ﬁ%‘%ﬂ*ﬁ?u

AR T E

,,,,, Wowrs e
B e

HTHUERC

TRARESE——HE
WEXT ! ]
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RRARNHH,

|

QW&MN% |

-
=
i T
P o
=

=

)
Bgegrthrrr AR

\llllu_\'l’l T \\q-“_h\\ \lﬁ\h
o,

i

[',J ﬁ"” ALY ;\ﬂ,

3
EERA—12Y

wmA KRR

XA X 4993 4 HTTP
CLEE &% 3

BLTHENRTREGE
Jé =] iR # 35 (sever),
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= SQ %2

SELECT HBE%
= FROM  HS

LS um ﬁ, g g L.'.-“"‘:!"
@ LIKE "% KE % ;

HIBERS B

RE#HNSQL A4S KX E
HRAERTEN,

S RE

BREHRREKREEZRLS |

[ﬁﬁfﬁ Hﬁﬁ}




FBHI—BEERE R
Web M @, ¥, Web [ &
Wy A EEL KM,

.........................................................
=" e '.'.'.‘.‘.‘.‘.:.'.'.'.'.:..:..:..:.:..:.."

LA HTTP i &
(HTTP response) *% |

B

o M| wxnnsn
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RBEH &, RfTHAA
AT A& Web A & W TAT |
EABEKEAXGH

AT

K, REMRA SQL
GO HRRE A
b A RARE,

A ARER ATHE | o 3 A
e AT . 7 A

\

&7 %iﬁﬁ

H A9 12
T

EEAEREIERAAR (BF )
B E EiR

R 4R #ik 2 &S
8 &7
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TR Web L#5 % A2
RS RERN LM,
RAD?

Bp f B ) A 222 F 20
A AR A LS,

BANKRLXAMRS G
AERXARLRLEY |

o

S P "ERAMAB" A#I SQL 44
“Web JL45° 3LAMA L & g T R
Web R &5 Bve---- i
WER
— : sLREy .
= ———————— l%: . ERom b
] @ = ; o WHERE ————
¢ — A< WEE
\/ W
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LR Web IL# & (Web server) = i
MR % & (application server) T,




& HEEEeE

HAREI# BT,
o757

AR o) A X B A
(distributed database),

i ENRFBREE
BER, RB?

e
P 350 ) R
. HErR i

(L2 D2 AR IET Sy
ey B ELLE,

et

ERESARSETH
HBREESR—ETH
RTREFESF |

HBILA 5 6 R R
THEILTY |
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RS PE ) ER Y]
FHBERALT2BAR,

PR AHTHsFAEEE
L —AREAELE, AL
SHATERELE,

ARTH LML HA 3 A
BERETEET R,

¥l de,
A% X EPANER, FiAH
B 48 ARl MR W R,
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BAEATIRA T AR R 5 A ?;ﬁ;ﬁf 2 ATAIFE O
A BEWAT, LM _—- M 245 % 42,
T

.............

[ BRER—AKAREA
(stored program) #j4% A,

G (store) LA
TAAHEED?

HAFHTHIFLRAL
# filem Rk e
AABRERT,

R, PlaoXBHERE

WEALTES R b, AR
PR VR




32 3557 78 69 5 ok AR A 86
%, Al 5 S WA D

s e S

EREBERT,

4 BRAMERGE, BT E
AR E" LA R
FR—A—A-3 K £ SQL
447,

—FRHTULRT.,

M

W B # A 6 L A
AEBBHT T,

AR A7) AR R,
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¥l de,
B B3 R 6 B R AR
LA AHEH,

XA SB (trigger),

rrrrrr

T,
R B LA |

AR,

WRBAE (HA) B EAH
FR—H, EfE—22HALEH

LHARLEAKL kT
# 4 7 #B AR,

LR O
HfTRELEE
ERRTRY |

ABHX—FHER
T2 ARR,

(L

uuuuu
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=",
JiE 5 Web LEHH
&,

IFARAR Y B KR
EREANEE,

X AMBA —&Y
— R HIFHF T
#, ERX Tl F |

FEETEAGTFATHR
A BA RS 2T
¥ % 54 A I8 69 sty
£ 26,
|-
o S 1 e

¥, RGIERRITR
A B8 A,

B A — A AMA SR A
HEE,




BRARMAARZAA T #
THERGRMN,

e — R R A P A,

£ 85 R 3 2
XET,

EARF ST SAREFT
AR B 6 Jn iR R,

......

M HEET—A o

xxxxxx

RABREIASH -
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AMRET ? -

xxxxx

G
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AASRREHLF LY,

HX L HHAm
#HTRS,
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BEEF?

A THBEANE?

AEMeH X, &
EXRNFLE,

M%
Il

i
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CER R R e

Ao & 4 & Ml &)

¥k

b, @

|

f

Fill T, —REE |

1%

Rl
! i }i‘r'riﬁ

) UL o




& =rosEs

BREENHRR . i, XEZRTEREARTEEREFHANTEWE, %H
WHETEM A RIZE PEUR TR A AT 2UREI TR

TR, ERANSRENBEEREEFITR. /DT HEEELEMINBNAT
RIS RS

& RBEWeb)FIIRE

W 4% Z 4 vh i Bl {5 P HTTP(HyperText Transfer Protocol), Web % #% L iz 1789 IR
SR HEFRBRPRER. AP EBHERE, 2K B1%E KT R A R T (HTTP

response).

M 7T Bl HTML #& 2 #4 3C A< 3C4# B M 3T+ /Y B 18 55 3 At 30 74 i URL(Uniform
Resource Locator) 8§ E ik Ao A KA SCHFRT, Vilal8 A URL, #E4T HTTP 52K A f AbF

Web% 7 i WehfR %%

&

I-lTTPi"'ﬁ‘EJ‘E\“i

B

| HTTPW i

i

W HTTPil R SHTTPM R

fEREE R, XN RETMABEEERS 4. BT, XTRIEH=ZEZHWk.
BB =RE PR S B RGE. —REFPRRFHRAZHZLAE. DERENEREREMR.
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B P IR 55 45

SESE
Bt eh 2%

£ %P

B =EEEPHREBRGHREN

F#mE

RREEZRPOEA . RECIRIRENRRFES. B, FoRBER XM}
FEWEFEOSRITRER . EEH Web WA LIHFTRETIGE.

EEEHATEIEM T, ZEXT SQL M # T8 S, XA H h A MEFIEE Fick.
R N AT, Al B R FIRS RS . Web fR%545 % 2R84 1HAbH

YR 2 i SR AR 4 AL EE . B4 P AR A5 A BB AR . ARAE SQL SFMIEIEDR, K
REFRNEAEER R,
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MR,

YoRMMT

DhREZ

B %5 2%

BdEI=

ESEREL

By H A

/

W P R 554

Rz

&P

=EE P« IRF AR SWEBWARERIEORG. B, BEEN TG+
TRZEm. B, ENDIRESRTHRETEITR, ERFARERERS. R,
PR, BT TR, AP AEREERGIE. LR,
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SRR

pugs | S
\ — W 5
v [
E-
By 2
B

i
Al Web -

% e
% F ¥
& ERERES

B, fEXHE— RGP, W% ERsBEENEFRERNFE, BARETHTHE
MR ETIRE, FTLARES7ERIR RS2 P RCE BUEE N FEF .

hFEIE RS SR ETEF, FHLRALERERE SQL A, FIFEFE
WO MGG B, MTICRT ERKLE, NANFEAWERERS T 7k
FPibA UL & Fi R

W FHERF R
Fhiad R WA LB BRIR A AR FF
fEf#ThfiE iR [ A AL TR i3 140 64 2 P
fih A2 RSB PE hit T HMERI S IR Bh YR P
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E=REFm « RFEHRRGETF, FEEBTHENGA?

Q2
HE=RBE P« REWARGT, EZAFRRMEERERMBEMH A7

& HuRMEs

TEMF Web ARG H, hBIBEMRS 2. Web IR525. Web MU ASLE04AThEE, ML
AEERRG, XTI RGBSR IR IR 5 2 MO AL T RE 0 AT RIE RO AL

B A S T RE A HCBI AR IR . FRATIEX U {8431 B FE (distributed database).
S R PR G th IR Y 2 B A B B

SRR RER AT, HRENAEVENE YR EIREEF LR, P
ANEHAE A AL BB S E A A BB e X RS, RAITFRZ MBI (transparency).

734 R B A U Ko Ko A M E A A A

KFEST

AR5 A AR 2R GO B8R AR R 55 88 T vk o BB P R 55 25 HR BB 5
T B0 P R 55 AR B Rt . R, LA e e 95 45 L T AGE R A B e A Bt . X AIE
SERTEMIER—MEREY K TRRED,

IR 53 A B o B — R 55 8 R AR B, B PR (DREIE W T1E. XA RaE
HIARIE TN AE .

2060 #6% YREMEBRMRELR



EESH

T B M RO PE R 55 48 BA AR hRER A 07 3o th 7R IE R EAT 55 60 IR 55 2R 0K
8 AL FRAE 55 RS AR Ao 25 MR 5545 7T LAGE F E R S5 SR O BB R, (B2 E MR 5548 A
AR A %R . Hit, AREASGAREES, ERFHLETEEROTERERFS
an R PREERES . XM TS A THEE R B TR ERF M wB IR 5525
P RLEITR DL o
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FHRFHE IRFEREA

e TE % B

% B 2%

8

& SRR

AR TR A R R 40 FC 45 2% e 554 S A A S o PR b 700 1 T R 2 ] 9 4 i
. T LUF LR,

KESBERN

7K 43 BC IR 4 B0 1 BRAT B9 O ) #E AT 40 . o BURBOAT 0 HIBCE S MR S5 48 . B,
RS R s RS, R A AT

A M BB
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EHSEAR

T {4 RO AR B TR IR RO 7 [ AT 0 . o EE B9 B BC B eIk 5548 . B,
TEA BT R il .t R AN S AR S50 S AR 1] A9 B0 4 B8 A SR e AT L 2R
R F T3,

W EEH (577 )5 B REERE

& P RMRERNFE

o3 A0 R R WA IR T LLLE R P 4 D — BB R A PR B e o TR i P o
ARy, HEARSTHEERNH)T

HS, BARPRICHARE SR — RS AR BE =7 .

A AR, BT R G A s E R, AR AR 55 25 8dE
HE, HA— P IRFSASHBIRA B AEN . 2, ER TESHEFE, B—4H
95 WNZFL pH BE S E EIR PHER— I RE W, Ash, ENBEHRBERERETE, WiERT
HE5H—EtE,
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EETabE 1€

R €

W REREHRYRETETFE

B, 4R = CEE e R FH 48 U PIB BE 4R AT (two-phase commit) B9 . PIBTERARAZ R —
FHRCERF B S —FE BB BRI AR ek

i B B 422 h B8 & (coordinator) 12 53 (participant) #4ill. 7EFIFTERE3EH)H— B
B, AERNES SERTRBRT. S5EMBRLH, X OK, XS TIEHRA
LEHIA (secure). E BB, hiE REEZIES, HESNEHETRE.

Sk Sm&

EHAE €
S b
T
Z2Wik S 2wk
OK >|¢ 0K
B 1€
3 3
B BHRE TR ER TSR ER)
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ERMBRELET, B—-BBR—S5ELLWARY, BENHTEES5E K

REES . B, XL T H0R AR5 a8 OB EEA A7 a5

&

iR

EHAbE (€

ZEWIN [€

OK

mER €

B AMRRERB(EREWIALY, BN

Vo ammERth, REES—IER AR

I ERBBIRR P, AEER _HBAN 4147

& HHRMIEEPRIBNES

A ARSI T MR E ALEISE, TSR T FIKRI AT, FRARTEMRS% 8% A

ERRBAFRT, DREREIEAEGR. 28R RS AR LT LS

|

s EEI S

5 V— FOK

N EE

211



BEMIF (nested loop)

HiiRss 28 A PRIEHEATEEZMS I B, SMFH B FRIBHEF—THTHEZ
JRHEEHE, WIS a% A HRIGHE—TTER R R RAE

AR % %A fik %258
== E=

101 101

101

104

W HERER

S EH (sort merge)

AR R RS BER BRI T, KRS A RURIAIRS 25 B %
Bk EA%, ZIERIESE A MBS LTRSS B, FARKENEEN%K, Hitle
St — AT AR T 2 8

fIf %% A it %258

i

B FESH

212 ®eE WEERHBRARENR



YR (semi join)
ey B B (UK SE BRI R E S Z EENRE S, ERTZEHTER
B, B, BAKIRESE A W RREIIAEERSS B, Z/EHBURS 2 B A HNL

R D, FRREREIT R ERS 28 A, RIEXETHTERLE, BARDTIT,
FrLART REWD T P28 B R R

R %25 A

=

103

104

W R
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#5133 HE (hash semi join)

RGBS BT, SoRBURSEE A PIINBIE, HRETRSIEB. RS
B RHULRINEEUE, B HOHEZ AR TR

HEHE

W
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& sHNRE

ENRBAERET, B TR MR, SHEERE T EHADIRE, RITFRZAERH.
T EE AR E R, BT Mg EXAEEE. RITE EEMBIRER N EBEE.
B HIFR N replica, H YA LUT LA,

ENEH

Re—Fha B T B MR 45 45 00 £ 8RR PRI M E. ZREERS A
VR A A . S (AT R

ESt S

fR52RA

AN
4

W iERERANESE
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QEEES S 2
MRS A R KRR TERT . S A S e R 45 B B o

EM 2R

W EBENRTREENEH

AT EFT &1 R 55 2%

FRF AR ZEPA MR LR RO TR, AENMRE[/PERG, A AR S
AR

FARFAF

e
==
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& BEENREREA

B RATRAB— TR AEA .

XML

Vel BURB7ERE 7, XML(Extensible Markup Language) {53208 H . XML J&—7# flfs
X AR T BARICIE S . B FREARSR TR & 3, RIAERRT )

AEIE IR A

XML A% = HiEs, BAEES A TRFAEIMIE. FH, BT XMLEX
A, EETRE U REAR RGN TEGEORERES . BEEEERREE TN

B BRI T B

I @) X R ¥ #&E (OODB)

3 c v

Fgem | - Microzoft Internet Fxplny oy =]
YV me—

L VD ERE BN SMAI® Y-RD AW |

JEns

&mﬁiﬂn='1-ul encoding="UTF-g" 7>
B 1L ] SR

ks mLBED .
A0 fases
'EM}BM(}'N{I}

_SrEaan LER T
Pt i I TR
S e BV EIMBEE>
%Ii?l-ﬁﬂﬂf‘lib

_ B ARGH
{Eﬁ_‘%‘-riﬁi"ﬁnfﬂ-l"}
e 3B A R

18>120</8{H>

{EE;;I-I' >Eﬁ'€r}ﬁﬂ% =F>
candrLE L < s

]

i e

OO

</Whaet) Ab->

W XML

% R BRI S WA R A RO B AR B AT bE . B, FEALIE A IRSFEAER
K RBIREE R LR RSV T . Bk, SREMEAITI AN GBS A B
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ﬁﬁﬁﬁm&MmMMﬂﬁﬂiE"ﬁﬁ”ﬁﬁimﬁﬁiaﬁﬁﬂ%ﬁﬁﬁﬂﬁﬁ
ITEN—EGEE, ERES R UARRIEFE, BXRIE D —NE B R8T
WEERRG L o SXRRDREN fiES % (encapsulation).

FETH R R PR E P A R R IR AT B . S FRVES B (Instance).

EHE X REIEED, BEANRPHRANS, HITEAXLEHE, G, L% —
PMEEBHSCAED—MEBXMER, FE AR SIR R, w8, &7
] LAX A R B AT R IR A R,

A<

BE R @ e
MBI .

B EAmaNKRNEEESERESRNS

T[] X R P S T IR AT R S . B, MRISEAIBE S (class),
MixET ER EKX—EEE, ERA. ER B HALMERMER (R ) kE, B
TERE, MM ET~RER A, EE B,

W AEERIR
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BAMEREM ST, BUTUBHENEXER, BE4RE - —EROBIENIRE, £l
HAMSRER T — B2, XFRFRRNFRZ W4EK (inheritance).

Fian, Mk KR BEETLUER ER” %K, ‘B X%, EEENRPEHX
—IheE, ATRATRBEITT R

O Web R E—=BE ik - RE[/RE
OB MBIEE.

O SN BRELESH TRIMERE,

O F BT A T A H R MR

iz
F B
FAHIA
HATE AR
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Bl AR I R E AR TR AMEFBUR R B, RIER
EHELHRR,

BR, BRENEABSHR AN, BRI ARPHER.
LM UA T RER AR, &IREARM ARG NI R R B EEE, Bt
PSR . T HAR, FERELEEREROBIEELAR .
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PR

O EXKER

2 SQL S

O LN ELRF

SELECT %%, -

FROM ##EE
WHERE %1% ;

O R %

CREATE TABLE FH&ZFR(
5] iy 5 S

||||||

SELECT %4, -
FROM FA{ZFR
WHERE %14 LIKE “Bz" ;

@ LR AT R

CREATE VIEW TJ#%&2ZFk

AS SELECT#r4;

@ HE 7

OHHFREAR

SELECT %14, -
FROM #Hs4Fr
WHERE %14
ORDER BY %4 ;

DROP TABLE F#Hr&FK;

O MiFR AT %

@ &it AN

DROP VIEW mJ#l#ZFF;

O AT

SELECT %14, -
FROM #HAFK
WHERE #&{F

GROUP BY 44514
HAVING ZHAFTEI %M ;

INSERT INTO EHaFRG4,

VALUES ({f, - )i

......

O EH1T

O RIBAIER

UPDATE A
SET 5|5 ={H,
WHERE %44

SELECT %14, -

FROM #Fi#54HK1, RigawR2, -
WHERE ##£581.514 = £k 4
254,

O HiFR1T

DELETE FROM Z#&4
WHERE %44
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