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ARrEE4R
INSERT 44 |

INSERTINTO Bi &R (B RRB, BB

=, 1)
VALUES (101,

e

e “FA &
A “BHRi" LT,

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

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

----------
..........

# T A Mg (DELETE &
4 ) 4o & # (UPDATE &
4 )

LEACE 2 AR
A SQL £ £ &,

104 ®a® EABIEE— soL HEXIRE



SQL &9 % ak3l &
SELECT &4 |

— R EFL |

#, TSR
WEIHERT

BEMAMN S RM%E AR
235 | FTEET || i 2 %V

......

++++++

heaSET |




& saLiThie

g/ £ HYLESES T SQL iig £ k. SQL(Structured Query Language) J& ke PRAE
X EBARFENBIEEIES . SQL MERALI T IRERIES .

D %5 A DDL(Data Definition Language) £ Ah.
@ HiE#R{EIE S DML(Data Manipulation Language)- - LA . TiIHUSH
(® H4E#HIiF DCL(Data Control Language) -+ HF A P 9 1FI %

D %%, SOL 4 B M ashak, Blin, 78R b A 3 B RA,
i AT AZE B AN PR RS ELA X R ThAE AR IR = RATPR 2 0 BdiE € GBS (DDL : Data
Definition Language).

@ Hik. SQL B BR/ESR BRI AE. BV LUGREIER, Fot, B A7)
%ﬁ*ﬁA\m%\@Eﬁ%%%%gEﬁﬁﬁ%%%ﬁﬁﬁﬁ%ﬁﬂﬁi%ﬁﬁﬁﬁ%
# (DML : Data Manipulation Language).

(@E%E,SQLE¥EEﬁW53H§$EM%GEwﬁﬂﬁikﬁmﬂﬁﬁﬁﬂﬁwﬂﬁ%&ﬂﬁ?ﬁaJi
A X R T B AR PEIE S TA PR 2 BB H15F (DCL : Data Control Language)o

& ERSELECTRSRE

S £ AYLUE R M SQL AR RINAEIT M EE R .. SQL il A —H K
RRBAER

SQL 45 th 4515 (Phrase) 41 & # A o fi i SELECT s A R R R AR SQL A . BN,
K’ B4 K 200G RS S EHE I T SQL ar % -

SELECT *
FROM Wi
WHERE 8.4t = 200 ;

106 ®a® (ERMIEE— oL HEFIRIE



SELECT £r4 Hh#eE T “Bl—31 (SELECT)”., “MEB/4~HE (FROM)”, “LUERERIFAF
(WHERE)", #&%i5E% SQL #4TE# (query). I THEM T b B A 5 T BR AR 04 ) () JE
S aar4, FrLA B E R X A BREEE FE AR AN, 1 AT LA KT — e 00 B B B A T A AR A
fHH.

& ERLREETe RN

A Ak, YLBFTLAY BRI AMERRE ", RISl SQL HATEINE, HHL%
[ & % (condition) B EFTHE, A BB THBUNAF A EROBAE. AP ATEX BRATKREMIF
A AR — T AR E JTIAIE

B AN <> =" M =" REOKZH “HBEAR". B “AKRTHFT B
R <> =7 RFm. Bb, “A%TF B” XFERMA =" KPR,

AR A A LBGE AT, T RPN,

W L BE A

A= — A:FB . :'ﬂ - ﬁr;t;zum o KR
A>B AKXKTFB i > 200 B F 200G
A>=B AKFHFTFB By > = 200 Br7E 200G L Lk

A <B A/NF B Bt < 200 B AR 200G
A<=B A/NFETB Bffr < = 200 BAHrTE 200G LLF
A<>B AFR%EFB it < > 200 Hiffr AR 200G

& EREEE R IERY

(U4 ) H S B M 00 S B AR A P o5 B S B — e (02 1852 AT (logical
operator) IfF SR ERMT . HHEZRERMTS, R 2R A 2 A BB N B2 2= Y 2 1
R R AT LUK P B BE AR E R A R B BEITALA, AN T RITR B E R
FFo
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W EZ|ENF

AFB FISAES > = 200 RSk ask 200 LI EH

AND A B AND Hi4f = 100 Bk 100G
Fi i > = 200 i Sh a9k 200 PA_EEE
R AW B 0;$ﬁ:1m mﬁﬁum;m
NOT 3k A NOT #4t = 100 AR 100G
& ERERTRRKH

B AN, FEIRE AT, WAEEITRNRR . e, EAB ‘%" M 7 FFRM
RUEECAF, [ LIKE KRVCRCE R 458 . BATTURRER TSN %" MFR
—ANERFG 7, B R SIEERS —BIHTFA S

s 3 A X SRR AT TRR . “SBIERF” (wild card). T T A,

SELECT *
FROM s

WHERE i % LIKE ‘% i’ << (/i

XERITQBORBREHARY N7 WFRHR, SHHIH %" X ERFR

REHEITRR.
SQL fir 4> b FH A9 B RCAFA AT LR
W ERF
] % R R TR
% | REEEEIEH o sl
_F 3

108 4§ ERMIEE—sOL HEXRE



& EBHTSHSHNER

A& MAREN AR R, flm, fFEieEBEEER, FTEAEH “BETWEEN

AND---” XFhif4], @i, AT LLEBEMTE 150G LA L 200G PAT B9/ df o

SELECT *
FROM Fi&
WHERE .4}

BETWEEN 150 AND 200

Beh, KWREASENTE, TTRAMEM “IS NULL” 4],

WHERE #4fr IS NULL

Hr R (R o
SELECT *
FROM it
& o RiHraiaE

BETE, RIMAEEHEMHERENRNES SQL 4. RINEATEFPH “hoE" R

e (ANABRAL . A ).

HOE®
12 K4k T H 100
23 Bl /R =7 120
25 HrEJLEE 150
32 pEEg £ E 80
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{#H SQL 4 [A1%F Q1~Q6 fY a1,

12

ETIE0

VA ANCOLE 100 LA EMEZE, BT E4&.

100

23

B /R 4

120

25

HrELEHR

150

FEADARR 100 FREZR, #EHMBGNT .

& cRitEENitE

PR EMIUEA T T SRS R S T RS R “42 8 B3 (aggregate
function), AT RBABBLIHTABAE . MRMSITRAM . B/ME. 8. 2%,

110 48 FRANEE— soL EKRHE



PHE PREUH WHERE iy 2 RIRHER, "TRUR M PBREITRISEHHE. #ln, WRET3HES,

Af LA BT £E 200G LA_E B9 R S AT 3

FROM i

SELECT COUNT (*)

WHERE #.r > = 200 ;

& HaitH

RO AN, TLUORE—HBOGHE, PN, BRSNS Hisa & B0 15 84,

AT LAGE A S-S AL T RE

A4, [FRHTEREF “GROUPBY ” 244 . INTFRSENR,

‘R &

800G

101 FIN R
102 X 150G | i
103 ¥R 120G | ¢
104 Frig 200G | mgHE
201 LS 100G | ki
202, i 160G | B
301 = 130G | R
302 Bk 200G | B

SELECT #iuls,, AVG( #.4fr)
FROM Fih

GROUP BY il ;

L

i
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% TG RBMOGHE, MRS — SR E R RHZEANR? i, REAE
G/ M BT 25 B 7E 200G DAL RRT S XEF, AR WHERE fr & BUERIT, [y
Fi HAVING #r 4 Hi% e £tk . SRR R T 719 54 7E 200G LA EA9slst.

SELECT #ui, AVG( 1) e &
FROM {5

GROUP BY Hiui,

HAVING AVG( B4 )>=200 ;

& itHSAateam
EFREHTEN “HORE" &, EHQ7 £QI6 dFEEE, (ADBA: AA)
“HORE" *&

12 Kk EHE ‘ 100 | PETE

15 PS5 E 200 ik

22 FoREE 160 | db¥E

23 [T AR e 120 | db¥¥

25 HpE )L EE 150 [Fiped

31 s 1 240 | db¥E

32 e £ 80 | EarE

33 B 5 300 |
il aieanininialaiah AN XN W 1
| Q7 |
| AOFEPCHEREZL AT [
| |
| Q8 I
1 AOBRZHEEREZLAN? |
| |
| [eer |
I BOEPEREFAOBMREZDAAN? I

112 $£a4% ERAKEE— soL HEXRE



H O E RS 20 LA ERIBTA EZEA O SRR EZ DT A7

ACO7E 100 AL EREFRE LA

HALIE R E KA LA

HALIEFRIE R P ADREHERAE LI A?

PREFEJLERS, HAAERAOBMZEZLTTA?

HAE A OFE 200 7 ALLE AR .

HAAETA = ERL LR,

& ERFERE

SQL A E HME A2, TEERPETUREL AR, XFEHRRET&A
(Subquery). #HE T &.
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Ilﬁaﬂ

I

“sHEFRAL”

1101

[EFXPITR R, RREBTE 1000 LI L&A PR, ATLAER T SQL M4 #tf7

R

M SQL A4 B & “HE g FAoRE SRS, SBIR%E Y 101 1103, HRE
Hii9 s J2 7 Sh—4> SELECT # 4 h & 19— 885 . IN A48 595 S vh 94 B (8 — B,
FAFRNRST . A, RESRARES N 101 1103 BOR S B D ER R AR 5.

FH P EE N SELECT Ard %58, Fhi%SsMY SELECT i iRE. M
RERERERLINIRE, Eik, RELTFEANS, BHMTFEE .

subquery).

101 100 | 1100
102 HE 150G 1101 102 300
103 PR 120G 1102 103 1 700
104 e 200G 1103 104 500

1104 101 2 500
1105 103 2 000
1105 104 700

SELECT * FROM ik
WHERE #5h4sf% IN

(SELECT 5§ 5h4mbs
FROM #4584
WHERE ¥{& > = 1000) ;

101

# g

800G

103

SR

120G

114 #4% ERAMEE— soL MBERIE

& EHEXFEYHRTER

EFEEP, NERE R AT LUEE 816 E B R, X W 0 5 F 2 (correlated




FEW TS S, SMRMARGS TR “HERAE F WA T ARG T
PR R R TR T, MAENERR A A . X E, U SR "W B o
fEAE TR, BN7E BRI A4 PR T AN A R, Pt AU R 9 TR Y

i mA R IEE RN

1105 104 700

AT R IR R YR FATEIUF R B R . MR T AR, BT
SN A o

SELECT *

QA —
FROM &4

V5 1 5 R B — TR A R AEIEATITAG . BB, WELRBEAFA U ) 1 A
UG — AT A PIRRET I, IR S AR A AT

(SELECT AVG ( ¥fit )
@ —— | FROM #5840
WHERE # §: 4465 = 101

B, B—TR AR 101, BrAQ Py 1800, SRAGH G R AR
EWAE R R

—— |  WHERE ¥ > (I'800)

ZEANEEHI S, R RN A AR AOR B P S A R R RO XA
@SR EROME T, Fik, 1EFTASEEH R TOE 5. 6. 717,
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AR UL, WX FAERRBRSE AR ERE, HMPBUIEL Y
B ERE S HAmE .

TR EIEX “BMERT “HEUAE” BRE.

VB 7E 300G LA EAK RSB IALE, BT =M.

1101 101 1100
1104 101 2500

afe
SRRSO HEEE, AERTHF SRR .

& SHSHNEESE

B FMYLURE SRS SQL KR, WA TEERMOHERR. BHEERRIF,
LAME R R CROB Ay, RN, FRIERISFER (equi join). FERTFERET, WEHA
MRBUERIT N ERERM, SERFHERR. RIOREEEGOTIRER—FAEEMEA
SRIEFE (natural join), —RBUEEERMGET, S HARESR

@R %R, (UASRBEMRMITHITERE, RITFRZHAEEES (inner join).

116 4% FERABEE— soL BARE



S5 R, SWEEE—FRENFETT, B—FPEAITRERNZSHEN
VEHE 7 B PR RSB (outer join), PINRAGTE SQL S AN, WMIELREEWERE
TSR, A RZESNEREERE (left outer join) FIA MBS (right outer join),

xR a%

& s1ERE

G, BAEMIBES T HIERKEIEE. fEHR{ERMES, {84 CREATE TABLE
4. BT CREATE TABLE 4 By N ERiCiR T ik N BAEE = s AR A, B EAZERE{R
H—PIEATIA

CREATE TABLE & f
(
%S NUMBER (3, 0),
s &FR CHAR (20),
Bty NUMBER (10, 0),
PRIMARY KEY ( i Sh4f% )
)3

HEERET, BEFL. BANTTFH, aTRARE FE Mo . X B IR E /b e bs
¥4 (PRIMARY KEY). HI/ERERT, _’dlﬁn}iﬁﬁw B5E -

117



W RAEAT PR G

PRIMARY KEY P i)

UNIQUE ME—
NOT NULL A H B NULL (i
CHECK ¥ 25 0

DEFAULT e

FOREIGN KEY / ,
REFERENCES BESE SR EtiA)

X EFR MR (constraint), i35 FEAEET, 4T RR B 11 ] & 4 P A HE B
FIE B, XEEBR AT LOEF A EBEE T .

& B\, EH. MEREIE

£ 16143 il CREATE TABLE fr4 SI/ERI B PIHA . EHr. MEREIERT, {H/] INSERT
414> . UPDATE #54 1 DELETE #r4 . ibRATAE M SQL EIMA . EHr. MERBHEE.

INSERT INTO 75 (B 4RES , B S 275, B4 ) {mﬂm
VALUES (202, “HAE", 200) ;

UPDATE & &h “ ﬁﬁ
SET Fidh&F = “EHIL” { %ﬂmi"

WHERE Ridhafk = “&F/NL"

DELE-[‘E FROM ﬁﬁ] .J.-....;_L.:‘I S I.;: s ->...:'.;",,‘<..;‘f

WHERE [k = "SR

118 #Ha®m EMAMIEE——soL MEFRE



202 R

WA . EE . MRS, REEERAE CREATE TABLE frd B AR . BIATENFE N
TRy CEREET PN B0 T RAHRDA 202" MRGSE, AR AR “HE”

T. FEpRERMER AR,
BARAA . 8. BRI UG LR AR AT

& munm

BT R A, BT ARIEIUAA P AR B B Tk, b RAE Y iR
P ( viewed table ), AHXHTHEEL, A SR A RPN ILA SR (Base table).o

*®

HIVE R A B AN SQL A

CREATE VIEW F{riEsh (Fmamis, waMark, 24r)

AS SELECT * < R

FROM ¥ di

WHERE Hi{fr >=200 ;
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“EEMRTEL” FRLME R AR AR R R TR . N BT R LE
200G LA L B HcHE S i Al

“BERT &
T oumrn | @mesZER | B

bl 15 | BHopE|meh |
SRRE i o i A, D i s e S I

101 —
e i 200G
= LAt 200G

B EEG, TTUE “ENEAER" P EAEARP AR,

SELECT *
FROM &4t o
WHERE #4ft > = 500 ;

15 A F AN FF R AR f i) — B BARet, U EREER T (.
Bk, A MERREA A E B SQL Mrd.

DROP VIEW & ;

DROP TABLE #§fh ;

@ SERIEANRIBEDNEH

T ok RS 4 R, 5 Q19 E Q22 Y SQL fird. (AHHAL : AN)

120 Zad ERANEE— soL BHEXRIRE



e
{#F] CREATE TABLE #I{E “HH O E" . BT UK.
I-IHil:IH ﬁ
ity o |2
15 b % 4% = 200 |
22 FEREIEE 160 | Jbi
23 P/REEFE | 120 | deEE

Q20
MQIOHy “thHE" Frp, B AALFMEZE, BE “JeiEE" WA,

“EEFEE" &

22 SR | 160
23 Bl S5 37 120

B “HORE" RPEEEEMAANDEIRCH 150 F A,

B “HOE" RPia® S5 E A BEmes: .

& M\ AEEPEASaL

TEMZATIRITTA T SQL MY EEINRE,

HETFT 4380 SQL a4, B—kanS#R LA S ¥R G BT RRN . T
AT, R (RO P S (MySQL) BiHHF A9 IR I, & 48—k SQL fird, KIS
SERMRE. BIXFEA SQL & S8R Z BT X iGN A £ i)
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R an 2 AR ] LA
XA AT A i)

(B, SEPREEABIEER, HIESIEEME . /RS IRESN FBRE, 7838 b
SQL HIfF M thi % .

ERFIEF A SQL M X AREF, MiIFHRIFHFHE SQL 4% A SQL KIiT
BIFEF L SQL fir 4 13h 4 SQL %,

PlanFeE P18 F JAVA B, it fE455h78 SQL AR A9BKBh (driver), M ATl L
Vile] . A EERE .

122 $£48F FERAMEE—sSoL OB EERHE



B #E/ASQLMJAVALRS=H]

import java.sql.*;

public class Fruits

{
public static void main(String args(])
{

try({
String drv

1]

"com.mysql.jdbc.Driver";
String url

]

"jdbc:mysql:/// fruitsdb";

String usr i

I

String pw = "";

Class.forName (drv) ;

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

Statement st = cn.createStatement();

String qry = "SELECT * FROM fruits";

ResultSet rs

st .executeQuery (qry) ; :

W

1,.1_5_

- BERISQLEIJAVA

. L A S

ResultSetMetaData rm = rs.getMetaDatal();

int cnum = rm.getColumnCount();

T 5

while(rs.next ()){ ﬂ Wﬂ

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

System.out.printlrm.getColumnHame{i} + "—_"4 rs.getObject (i) +
}

System.out.println("");

"

=)
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& ERIFBIT

B HATRIE, FAXHERIEREH SQL BUfELLH, ATLUK B RS RS — 1 RE P AL,
BE, —BOBFESH, BAHEH—&GSEPLERESMTRTIG. Hik, EBRFIES
Ffdi A SQL, YE MBS RNENE, Vil —ITRhEIERLE,

B, FATET LAE PR A BT AL B S o LOE SRR AT, DR 1T,
i T8 5 BB ERE /4] (loop statement) #ahilFbr, wILAVIRIZ AT, (HERIUEbRIHICEEAT
MIBAE, FRYESREL (fetch). JAVA %S a4%1 2 th ol LA A) 484 7T 8UE .

101 L 800G s

102 oK. 3 150G

103 R 120G V: e —1T
104 Frig 200G

XPEARIRIS , W LA R FHRR P 0 Bl PE &% SQL A%, M T2 il

® SQL RAMIEEXIHAE. BIRIRIEThREFBIRLRIDAE
O K RBUANEMA SELECT &<,

O IEE &4 rE B WHERE &%,
O, Fi. MEBEEN{ER INSERT, UPDATE #1 DELETE &<

124

@ H{ER &R {E A CREATE TABLE 5%,

FaH (FABIEE——-sIL MBERE



i
I
|SELECT * SELECT A i
FROM i O FROM 11 H
WHERE A1> = 100 ; WHERE H M E &k ="FFEJLER;

A2

SELECT *
FROM M v
100
WHERE AHM < SELECT »
FROM i 1 |
|SELECT * HERE i [ E#AFK LIKE K%K ;

FROM Hi M
WHERE HOE%5 < 20 AND AH > = 100;

iwm&w ------ AR

., i [

Tl Popoch it i

’*igﬂt

AR | A

h??

SELECT MIN( A1)
-
. FROM i}
SELECT *
FROM A H

WHERE HOESRS > = 300R A > 100;

" K 120 |
Z' Z;sz o SELECT MAX( AH)
' - ﬁmiﬂi@ % FROM i1 |

125



\9
SELECT SUM( A )
FROM i LI ;

SELECT SUM( A1)
FROM O

WHERE i} 1 H %% >=20,

Al

SELECT COUNT(*)
FROM i 1 [

WHERE A >=100;

]
ke

\ 12

SELECT COUNT(*)
FROM i KH

WHERE Huls, =" Jb7% ';

126 ®4¥ FERABIBE— soL MHEARRE

SELECT MAX( A1)
FROM ¢ 01
WHERE b =' Jbi¥ ',

SN R

SELECT SUM( A B)
FROM i (1

\ 15
SELECT #usf , AVG( A )
FROM O [H

GROUP BY #uish
HAVING AVG( A.H1 )>=200;

SELECT 3t , COUNT(*)
FROM HiH

GROUP BY Hbis{
HAVING COUNT(*)>=3;

PR




SELECT * FROM #4841 WHERE Rdn%afs IN
(SELECT Tifh%# FROM ®f WHERE #ft> = 300);

|
| 1104 101 2500
SELECT *
FROM Hit5HA4H U
WHERE ¥#t <
(SELECT AVG ( %it)
FROM 5488340
WHERE R fmdahs =U. R fmdats ) ;
|
I 1102 103 1700
1103 104 500
19

INSERT INTO (HOE (HOESG, HOoE&k, A0, i)
VALUES(12, "k49kER ', 100, "F¥F ) ;

INSERT INTO HOE (HOE&H, HOEARK, A0, i)
| VALUES(15, "#aZ/%5HE ', 200, ")

| INSERT INTO HOE (HOESH, HOE&FK, A0, #Hik)

VALUES(22, '$EREEE ', 160, "dL#H )

INSERT INTO HEOE (H0E&E, hoEgK, AX, i)
VALUES(23, 'Bl/RespE ', 120, 'd6¥ )
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CREATE VIEW dt¥EEEE (HOEMWS, HOEZK, A0)
AS SELECT H O E%4S, HOEAFK, A0
FROM HMHH

WHERE #ls= "Jb¥ ' ;

UPDATE O l
SET A= 150
| WHERE O EZK="FCHRER ' ;

\22

DELETE FROM HO0H l
WHERE HOEZF="1HF%HE ";
L.___ — e s i — _J

SQL it 7 150 ( EFrPr#ELLHZ ; International Organization for Standardization )
HIARHEIAE . 76 H A&id@ad T J1S ( H A Tk #5HE ; Japanese Industrial Standards ) K

SQL ARMEFLEE 1992 4EAIAR #Y SQLI2 MiRAll 1999 44 A Y SQLIY hit. X R EHE A
el DA T X sehn e, TR

(BRE, XEFIEESSPhAHERA AR FIFTSREBEE™
S B9 F

128 ®m4® (ERMEE— soL MEAKRE






AT
3 1%

MaT,
S 2.0 3 F A & ). SR AR B A AN 3R, 77 AR <T WA

RABEET S |

130 #5% BEEMEA



ARSFTITH! ERIR SRS T #idw,
9 & & %5 F A 2X 2 SARK
------ A B A AT L

%9,
Y BTN R

------

BAHMART
___"'F,.....

T “Y4t 2k 4 3 AR
- WY PTLE =S
— L AR



'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
...................................
.........
.....

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

—%,
A #= B Bl M 15 7]
BAEAE,

ARBERATABRERESER
(304-), HAZXARXE EWT
104, REBAT&EA,

=R, AN BLZERT¥E
XK FECOA)HFMmT
10 4,

BRAF—RABREAETERY
BEFRERT 40 4,

132 #s58% BEENEA



AH#E~
50 A5 ?

2,

X%, IANREEMAT B
BEEGLEAIA R,

T R AR A R Ao {7 5 #

HTRAABIRSY A 7 6 A6 R 2

FI o R 348 A

w5
S% [ BTRANAASBEIA,

3ol M By ok A 10
AMERNEXNT R




L
BEALSHAELY
HBBAUR TR,

AL A MR R
“¥ # " (transaction),

AR Ao o ik B
A‘ﬂaiﬂpfb *3*_’1\"* *0

134 #s5% MEEMEA

30 & 9L,
A AT AE H—
¥ F,

B #t fr #5 AR
"’i"?" *’0




@ +1 28

HATREAMPER W87 ik B AE R AR

B ] $ 48 AW A~ % “§i" (LOCK),
. AL B AR e X A

:kt -
% AAZWABAHT,

-

AT B ERERE
kBt R L6 H,
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A AT T 6— & P BRAEN B B4 % A8 ik f7T AP &R F 5
& L 86 E, A WAL RZEF IT 4,

xqsh%h —s55 6 ECTEY

EE— 5§

B A A#ATEARERER
P EZS X 2k A

X 2K 38 A 30 6 45 ik JE R
B SOANERT,

g
1275 G W

L
-:;;ﬁj
_ &

136 Fs& HIEEMER



/iiﬁ*ﬂikkt!!iiﬁﬁﬂ'l

2 "RE" (commit),

\

@G>

W B8 ¥ & &) B4k E B
AN, RHINERE
LEE 48

L X LR X N X N

it, RRRATH, =
W T REER FAXFR
&, FEFAFLBRATLL
ﬂﬁc

ERAFHME, XER P

B M P AL AT R I RAF 8 4 & U IR, LTS -

B, RAXFH,
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A P BEitiT 5 AR
B, 3RS,

RS 8H, Rem
P B A i T
B,

LV RS
RRABEWNSAFHFAMNKZAF
i 7 #& #) (concurrence control),

A6y e PP iR A 5 AR &
38 A& F & F B 3k, A2 REFTA,
fraesl,

138 #£s5& BIEEMREE



%40 % ¥ F |

= £ 2 0 Pp 4 il i 44 3 AT B W AT
AR e, LAHTRAEFMA,

ABFRERELE FI B % ¥ 3 54
TR S H,

v 78
a) % R 8B SBEHIR
| HED OO
<




BT A, BRELFEHIE
A ﬂ%‘:’:g‘ﬁ#.ﬁ J'-aﬁﬂ?:

™,

&) TAEAT— 5 MEF

ey R"7?

AT ATET

= w8

AT WA A, 4o A & n
LA RE Ry — —iﬁﬁﬁzﬁ
7 W8, ’

RN 7 ik |

BOKF HFEMAEZH
= & (rollback),

140 5% MEEMER



BN ¥ & PR

4,
“150G ¥ATF 5K Rar ¥,

EARE R M E, FRAEE
ALARL RN T 5 7

¥FHfregd AT A
CRCE BN F VT

FaRE AR
#frE#k,

&y |
¥ 5o MhREADE
‘1’ ﬁﬁﬁ“"ﬁk*ﬂ*o

7

\\*\

”‘U AT Pk, 257
ﬁ\' o
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@ JEENRLS oM

Bttt K ABIFF
& M aGE, ARABdE BT WL
BEEXLEFAT, 2w ?




X RRAME

JI\ 10000G
102 LK 3 12500G
103 SR 8000G
104 Frig 6000G
201 L 9000G
202 Fifi - 124006
301 Bk 50006
302 Bk 6000G

,,.,-'""____"“"R

Bk, HADE @




| KL RN
& ==

kB LS TN T,
#oRARLR—HBT | |

Bk X A5
T AR |

trdr 26 LA

T2 XA EH B

SERRMALRK %
IE T T Y TR

R R

oo

) 2% .
A A .

SN
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RS TS
W ¥, K NLIFHF
B EA R,

T,
ik ok XAt oo HBNET
RAELEFR?
=] MG R BE) T fE = ik AL,
AEZERFHARER AARBHRS TG

BE—TildmAR P &h
F A P BEAGARLT T

M ik Tk
i A AR A BLIR
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NN\l RE74777

\\ * HEWHARMBIE, B . BH. WERHIHE, %

VBN ARMEBRE. B BEEIEB, EFREEFR. WREKIE, |
O LUBHNARMBRETHZI BRI, EFEBN. EF. WEREKIE, f/”ff

_—

.

e

IR
TN

B & 58 o NE $ O &

/1 A N
SELECT (BZ)O||SELECT (%) O||SELECT (&) O
INSERT(BA)O || INSERT(A) O || INSERT (3BA) X
UPDATE (88) O||UPDATE(®B%) X || UPDATE (B%F) X
DELETE (Me&) O||DELETE (M) X || DELETE (mirg) X

""\,'_ v

'

L

O\

AMRMREHRA P, ERM
# R P& EAE |

EHXE L ASERE T
TR FMT 57
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BEANAREAR X,
£ 5 AR R BEAH,




# 4o,
BENXIABREAG &S FH
A1) E A&,

AR 2 — W — W6 3 XM
T, IAR—THEHEI,

''''''

£3F ‘¥H —¥)ER
RTFHEATH AL,

i A & 3T AR b3 2
BEHAET |
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B5E WREMMA

A ELAFFEA, \
#lda-ee }




BEHLBAHRKIE

TV Y kil B oo bl
AR 101" HH SHEEY
AREAET,

R CRCE R PRy
RAGH LT T,

'''''''''''
_______________

2" e

Wit SR 3 Tl k kb
Rk E,

Rk & QAR
#iE K TR T,

& M & 3] 2 ik 69 4E, PR AL & 2L 4
TR 7 FRA HTARSRAT

...
.
AR




ﬁiaiaﬁgn ® 3% &

27 | T \Wﬂ& p
SAOBRATIHRTAR |
EBIEAE T R & PIB A5

% 3,

¥ 7 ERTH?
{22 B AT AT w4k,
XL oL AKX I 6F
B2 MR HR

Bp R & 45,
do X & 3 KK E,
AHARABETH?

W A,
HERKRIHNE, FX
AELAEG, EALW
R IR RN,
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TE,

i — & AARIR |

ARG FEEY |

o R R FLEATH
HETEAIBLRXAT
WE LR

]

%

Wil

B b 8 A A E
2 Ve,

315 B

.30 A,
PP AR B AR A K A Fl A&

......
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& wiEEnRERE

......................
----------------------

EEEARTY, ELREEK
THLER—AN"HBE

TR T AP A REN R
WE 2 F R,

RERHRALERNHHEA
B, WRT RFAA2H
B HE,

R, BAAITFRN 8
FHELFENRT,
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AR L UBHEALARESY
& &, LT EREFFR
ERE_AF,

o

NN~
" S
);‘

=N
,

REHMB L8RS,

HEARRRAG

%4,
------ KHERAMORIGFFET
L2 HAT,

ik B 48 B B wk X 2 4k 0¥ E TR B

PV
£18 2 9 BB H R B L
B $94ATH AL, 1Y 1
BFGWRA |-

126
I
A B I ok ] BN ik e
(roll forward), |
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REELHR? LR g E 3

*f
3 I
K A R AT A L UPTS £33 L0
r §

R vRAg

DO

EHHFHFTFRTHRS,

AH2#TEE,

A E btk 5T B8,

A RETFREET M. RAERIN, FHMZ

ROGEAT WE59),

S et

ARSI A LR HFHERREARD
E2EXALRT T i&ﬂT *
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ARk RN T

BEHFER .

128 25




KOG BHENR— &

LA 1Y
2
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& IRESWHER

) P8 T 3 T SR 45 o PR R 40 P P T LA FRBCHE P T R AR R TR
. MER. AP a—ASE RHRMERA PR Z W B PEF 55 (Transaction).

IR =
%R
B
%
-3 BN
) )y =

m?ﬁﬁﬁwmﬁﬁﬁ,WE%%%%$$%ﬁﬁmﬁ,m$ﬁﬁ%$%ZHE$X
ED%%,Wﬁ&ﬁﬁﬁﬁ%%%ﬂﬁ*ﬁ&T%ﬁ.ﬁﬁmﬁﬁ#ﬁi%ﬁu@ﬁ.ﬁ
EE$%E§€M?&EQ%*ﬁﬁﬁ%%ﬁﬂﬁ%ﬁﬁﬁﬂ%iﬁAﬂDEﬁ@mD
PROPERTIES).

W ACIDE™

A (Atomicity) BT | B 5 R TR A R P A —TMEF
C (Consistency) |—Z(E TSR PR 45 B R AR AR R M P B — Bk

B S PR E AT, — SRR B T, Rk
— it 2l e B

M BRI, 5B P P A i B e R A R AE SRR 2, OF
A EE

I (Isolation) o 2 4

D (Durability) AL
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& EREXIORRER

BT RIRIEERX MR, Bk, BUREFFEAARTE. BRFEHE 5T hiR
%2 (commit) 2 [F17& (rollback) SRZEHT . HREACIRAR i & B PR3 5 AL FR A6 2 o T ERJE AR HUH
AR PEE S5 AR S . T B R TP R R ARG, B R 55 2T Pl B AT B RIR
PRYERE — MRS R

i N R T
Pyt aftie M eRRR AR T

AR [ shidTed, A RRPIT. BRPUTHRGLE, REERTREERTR,
7 SRR RS S b PR

TEALFE S ZBE FERY SQL , A BAATIR A A COMMIT 44 F B 3P AT [BIR Y
ROLLBACK 4>

COMMIT; —%:! ®E

ROLLBACK; % EE
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_—-——————————*———————-——_h

& ERBEREEDE

AN, WA S AT BA Bk, BORE SRS ITRIEAREARFETE, BERIT
J& B A REAFTET A o

Fitn, YUBETHHITF “BERESE 30 1R, Afn104, BN 104, SRR T
40 A . XFEEFEZ N “EHIRK (lost update)”

JEATAD PRI 4, 26/ 45 T BRI U DA R A AR BRAT . RN, AR 560
AR AR R AT A o
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Vi B PR S5 R E A B A R A TS B RATIFR Z O “BEIR” . TERURAET, R
{EFEFIIARFER TR, WARSRETIE,

& &I BT

BIE R 243 55 IR ATA FE L AN A A PSR B 45 R — R, XANEHERRZ N Rl RS
k" (serializable), ¥4 FE 5 45 1 B B A4 R L HELA AT PB4k

i T2 HEnT FE 34k, ﬁﬁﬂz‘giﬁﬁﬁﬂ‘fﬁﬁﬁﬁl (concurrency control), XFh AL EH
{5 FF 9 J2 R B (lock) SR BEFTRE . DEERCHE R F S5 28 (shared lock), 5 AR {1
di 8 (exclusive lock).

At aet, b EE S5 AT LU B, R L8, (EAE LB, G
WRIL AR R Y, HAbS S EAATT Ui, SEEESUR S B SRR T .
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W SR IX R

™

A hni% T e, B Al LU LA 7

Q4.
A Dnig Tk S 8ieE, B ATLAIRIEERING?

Qs
A % T 3B, B AL L i 7

A g T 2 S aliet, B AT RN & i ?

QT
B s S, A AT GBI AaH A HELe 7

!
|
I
|
1
!
|
!
|
|
Q8 |
|
|
!
!
|
1
!
B hnis St aige . A T REDNIR Y BIEIA L :

|

I

& EAMIENRERTBEIUL

E%ﬁﬁﬁﬁ$%ﬂﬁﬂkﬂﬁ¢,HT@%&Eﬁﬁ@%%ﬁ@‘%%ﬂmnﬁ¢
AL g L — T 2 P A B
2535 45 i P TSRk B A
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Biln, A5 A F1 B XPIINR AR SR . B 45O T IS, (B35 5O A [t Fl AR
B3 55 AR ST P AR B A B ARIE T ABATIA9 T FEFIAL

@® @

LOCK A LOCK A
LOCK B l READ A
READ A WRITE A
READ B UNLOCK A
WRITE A LOCK B
WRITE B READ B
UNLOCK A te ] | WRITE B
UNLOCK B A UNLOCK B
& T

TERB A REH BB ZMARL, BN, LIEH AL ISR, B 3147
R RAIIBEEITESL . I B FRATTRR 2 R BRI (granularity).

SRR, B35 B A YOI, SOREAT LU S e eY T /e, (UK,
CPU T Fe il FE R B R4 /N — 28, (B, TSR3, SHEmBRIEL L
flhngis 55 et AR . BRI, [RIA AT LA BRAT RO 25 5530080 T .

AR, WABEAPRIRE , RN S5 IR B A0 BO% N, MR T mein T/ER ., M,
CPU BT BN T o R i FNBAOXT SR BARAS , SRR L A hn e 35 %5 BB ]t
BT o B, AR AT A S SR T .
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RN X A AT, BB T [F] PAT ) 2 55 e 22 46?

Qto
W INB RS S AT Ry, R4 VT IR BB T B 3 45 B n e 2247

& =HibEFRTEH

BB R R, B T RNPITE S BR, ABRET RN PUTER,
FESMYMMIE, B, BATREHIIEBAIBRE.

W2, TEBESBARSHTER T SRIERAT R E WO T, AT AR s A AT
RIS TR S . XA LT LR S =,

B B Bk #2 #l (Timestamp control)

BT i 31 45 48— AN B ] RO BT b T — A~ BRI AR EDIT, B PR
RASREA IS ELE XA BB, HoX ST 45 4 S 1A 355 BR 1 BRI DL T
RAVFEEHIEN IS AMFEERHRT, ERREES

F M= & (Optimistic control)

B fE RS S SRR E T . NEASTTR, BRI A RS 55
Tl . #HHALSE SR TS, WER,
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& EEANISE

FEBSE VRIS R, M)A T A S S5 NI RGN, DR b RE 8 a2 4% 1 58 55 2Z 8] ELAE T2

B . X Y AECRR B 9% 51 (isolation level),
i SQL 1 #9 SET TRANSACTION ir4 BB 15 5 LA T 35 55 1 PR B 48501

» READ UNCOMMITTED

- READ COMMITTED

« REPEATABLE READ
SERIALIZABLE

SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

R ERE YO, FTREARELIFEA,

W RER5
READ COMMITTED A AlRER A ATRE A A
REPEATABLE READ AESE ARt AlRER 4
SERIALIZABLE AEHE REE RESE

AEBE (dirty read) 283 %5 1| ZERACRIF 55 2 iHUZ T, HHF | FIRANEL T, H%
2 BEHL T AT IX PR .

JE# & ¥ (non-repeatable read) £I5HH 55 1 iLHUTH, T 2 EHEFIXITIFRICH, H
% 1| B—WEBGZATI R AEBEA —BRY 4.

HEiE (phantom) 245 H 5 | HITRR, KBZITEER, FHE 2B THEEFMETT,
5 1B KR RNSGRAEEAFRIR

A ERBERMNAEN T, #IAK SERIALIZABLE,
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& BiEENRLOm

KRS EE EENEIE. FRREREENZLRBEENEE, WL T
L P B S OB T S BOF R P A R

e PSR PERS , BRAEIRSE U ) BOHE FE AN AR AOALIR . LG 1 SR AL SR E 2 4, R
S T F B B9 BE PE fEbL .

TEXZRBARET, SQL fir 2 H B 4T H P #REAUREY GRANT g4 . il GRANT g4,
AT LS4 T oA PR P R VR E AN PR P A R M AR . TS AN PR SR FR M P st i rh R
EEENTE.

GRANT SELECT, UPDATE ON Rifh TO SHEHS -:I—\—Jlﬁ%ﬁﬁ

f# ] SQL a2 ii&, T LAFET LA AR .

W BRG]
SELECT KR TP TRIBUR
INSERT ] A A AT T RIEUPR
UPDATE BT &R PATAIAR
DELETE  |BBgZEHFTe94 R
ALL v A PR

B4 WITH GRANT OPTION #2-FAURES, 2 TAPR & P ol LT HAh 4
BR. BN T 2B FAURE, ZhEF AR T HALH PR . R,

GRANT SELECT, UPDATE ON Rl TO #MEEE || BT I
WITH GRANT OPTION ; 1 B RR

Ak, thAT LIl GRANT #2427 AR , 1bhH {8 REVOKE 4.

REVOKE SELECT, UPDATE ON i TO 4R ;<I-_Jlm'. mmm
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WRIERAE = A E, AT LU 2 AR IR L, FHFE B PRGBS
BOREEEEMES) .

A I

HHb, MRS 4 T 119 WP AT iER, BEALeME A T Emaen s,
B, HEEARN—HoBET TR, Sl BEXZ AT RAAR, R SCBliE
Vil FRAE PR BAIEHAPR . #EAT R 2V E X TR EE P A B R AR W EE M TAE.

HE MR OERRRE R EBAEDFRAY SQL <.

a2
W5 T W iel o E R R S JBEAE AR SQL 4.
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S FR By VR AR SRR E T LA FAUR . 75 FRPITOM X, SR & 1A
TAZALRR

GRANT ALL ON @& TO #hEHER
GRANT SELECT, UPDATE ON W& TO 7Sk ;
GRANT SELECT, INSERT ON Hif TO HEH ;

@ ERRESIHTRENR

AR PR A KRS . fEA KRB PR 8RR, T8 bR

[EaFil
102 150G | i |
103 1206 | At | SRR
104 200G | FRE AR FER]
201 100G | At
202 160G | g
301 Bk 140G [k 4
302 Bk 200G | EEEB |

B, B TSR REPEI T, ATLARE RS (index). FR T JE PR V5[] 2HE
OB B F B, E NI BB B — B EUR LT, RIS AT LA TR
ﬁﬁ%ﬂ
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101 FIN 800G | mEp
102 X 1506 | B
103 PR 120G | dbEp
104 Frig 200G | FEB

201 L 100G JLER
202 i 160G K
301 Bk 140G g

302 BRIk 200G | maap | ¢ &5

Ry TEA BW ., B31%,

B 1 (B tree) 2 —Fh LI A0 15 B HERAEAE O BA5 B9 R . 7 B WS4 4 (node)
TURZFHEE, NmESN e, Fik, EMEARESERE, tnl LIRS AR 4
PR AL

B BRERRT S5h, HABY SHA N FEIERZEZ N 2n 1>, B R n A,

120 150 310 340

W BRI &SI

B3 (hash) &%) ¥ 4R S8 (= B sR %, SRASAFGEHBHEAY . BOIRTF 54
91017 XFEM T - RN THEERS ., B, BOIREH “BamER 101 L E" X
R LB RMAREREM “RKBW ‘7 MR XHEAERRE,
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T pR %L

W # EHRS

B RS, ARdA—EaBtREab I, Fln, ERBETA BN, HRERS4
AAEIFER . H5h, BHBAER, TEEHERT], SERENEERS.

(o

EFRESHRLE S, B RFBIIEADhREE R

ars
EEHAFS KRR IE TS, B REFESIHSThREHE R 7

& =itz

BRIEER, BAEMT SQL A AR LA b, FERT|IF A LLARIRE &Y
Hig. BHt, iERMREREAERNIKR.

B, AN, EMraRAE, KEESOIFRE. B, RO “H
BAAHTAE 200G DA ERIRTa A& HI . RIMh A FR" XFERYER), AR ELIT =2 k.
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SELECT HY, stk

FROM FRifn, #HH

WHERE &4t >=200

AND & . FsndmbS = 8 . iEamD

@ ERER R EE
@ FEFEHMAE 200G LA BIRET 5
@ HhE B B IR 5 7R

B
o RS

ETF '8 2
I

'8 2
HEHE HE

R Wit i
W SR ES

plande EEZM, WTFHEEFREE 1 -2 -3 F#iTaEian, Siixt, 450
RALI 3 — 2 — | BFHATAMA, & BEM—AFER AT LU T A R A ) .

B, #E1—-2-30F, ERMAEZRIBRTERTITEREZMPEIIER, —
fiLAbERE (8] LU B . AR, 4508 3 — 2 — 1 B9 , B T 5eAT AT B  THBR T 1T s,
Jt LA — Fe Ak B (6] b e

XA, MR A, AR E R R #E EIESF AT, BT AR , AL ER A9 E] gL AR ]

— AR A .

« SEATIRA TR D TR

» HPUTER WA 585 R TR

o B JE AT

A PR HERA E E DU
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PTG . . R, FESFES. P, e A SRR R ITIE R
BRI, BN, EROTEA T LR,

HEfEIR (nested loop)
kR —FT AR B — IR TR TR T R ( ST ) Fln, AF T1 PiB—17,

% T2 PHIE 52 AR EHR . HEHRT, WEVE o A B R 9T o

m™

101

103

104

W BRERR

43343 (sort merge)
B & RAEATIE, BHATIERRMTTEE ( ST RPE ). HEEE T X

To L EWEEp A AT 2, NE—TFRRE, {4 R B A S 45 SR A G B FR AT -
HFEHTAY, #T T EOLERE 1, L AL FRE ()RR . (B, WEIERT

AT 25 BT AE BRI TR] o
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103

104

W SEEH

& %l (hash)

PR — IKRRIARE B R BGHAT A HE . 55—k o A M RIS (8 (047 AT
AT . XI5 RBGEBAT RBCR IR

R R 3 U PR EL

mi#E %

A5 1) B B2 35 0 Ak {8 FH 3 8 7 . BOHE P b 08 2 3 R 0 1k 9 T R I R Ak R O
(optimizer), FARILARHER LA LA,
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M S5 (rule based)

FidehE £ HN, He LI g IR SR ik ik i e BN, TERRE T AT
#ZB|HABIRER T, EMERTEERR, WIHARIBTRR. FHik, ArTREXEA
MR BR AR TRR

A5 6 (cost based)

RIEBIRENBNSGIHE R, EFETENTR. MEMAR T BRI HGFLITEL,
FARYE S BT R0 . EAAHI LRI S R, AR 16 7 S AT RELE R
FEEEEM, AREBEEEYARSEIHER. Bk, ORFEEETERMMGEIHEE LA
g

& wEns

B PSR B AR AR, BB AR S MBUP RS, SRR LB, FF 0
A (durability) BEsRO A8 H BB o B 52 AR SERGE SR . N T B IR AR, OHE PR T 4R
FTERIRE 0 SO NS 55 H SR DI RE.

B P RO B A R BB AR A o TR AR 0 AT B A LA T W

o 555 BB

« RGTHE

« I TR

1 45 5B R 48 B 35 05 RS2 25 T R 45 B R RO I L . ZETR SRR, R
5 5 K B [ 7R

R G R Py e R S R R A L. RSSO, BRR A AT
BB AT, R, R AR B R BRAC O B 5 AT IR, N R A i E R ALY ST
HATHIE -

N RS R B L. R A TR, T RASE T i SR A TR L
o A0 JE AR A 3 5 REATRTG AL L
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& RESAKRS

715h, FELPRRAIARAR FE R, b T IR M BRI B AR, 2% F e
BAGAH . BHEFHNE 5K 5 (checkpoint) H Y BEN 25— Bl . R
JTIEE, REAEN E IS A3 55 AN AT B B Y. R A B R A i 5 A SR R R
-RipCE

75h, FERGEMEEPPIT T TS . WA S EE, B4 %5 R ETER

Kt EEEEA wHA
Tl |

T ———————————————— ) | |

- iR L'

T3%ﬁ 232

T1 anfe]4bzg?

T2 Qife] Zb¥E 2

T3 dnfaf4b 387

BB e A e, (o PR BB A R A B S AL SRR, AR T AT (R PR R A T
HUFYIE . SXFE A ARBERT L% S FEERE T .
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® GEAFIS T MR EE A P ROALR

o [E et s T dl 7 E—Bo

@ iEiT 4 BRI LB THRE R
© HiEE R &Rk Z ThRE

¥ COMMIT ;
| ROLLBACK ;

—
e
x x 0O

-—

=
—
EEEEEEEE!
W 1
=
=

-
-
&
=
=

T /b .
CRANT SELECT ON Fisn TO HO# ;

-

1

| IRl REVOKE DELETE ON Rifh FROM #HEFE ;
\13
T mm | WA | EW | WM
Y P O O O O -
T i O X O X
TR O O X ®
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\ el

BE s #

fhy A A 2 e 0 RS, AR T IR
Tl R A B RAE, BT TR .

| TR A, FTLIRA LB TR,
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SV ENR LGRS S
|

-

EERMREHR
St ot KK

Sh B EME, $57 6 R | |
Emikh B, RGEE B4k K K5,
* A & |




M2 N ER A 6
2 Mg ?

tttttt

A, TR —AZ
Z#, RAZT &N

ANEETEEL
CESE S A F S
!

s 3 FEX.ED
H3E VL A Feil R

REK T &AL LH

EEBBORNELT |




EFMILTR?

%, XAMAELT?

HARXAMBA—BRT?




]

1'—;1
T
.

% it

i,

.////M////.... C 7 \\

\l

ihlvf//////

RGN T e
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FEFEE |

¥

!#ﬂﬁﬁw %é{
‘ .

||||||

ALBEGIBELS

AR EHIAT | o

EHFRSHT!

X2 A B E A A
THERFHFHRR,
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& KiERFa ARG

I T

ANRAERNALRTY
HEKPERRART, \\ 7

HEART L
iR 3 AR E

Tl
MAHETT |

AR AT T |

\  feam

AT EERELS LT
T AL BT

ZMAMEF DT
R, e ?
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X ] B T34 A MA X
' Lok, FrvlBpid
#RAET RS iR 3 AM I35 P
¥4, e W@,
T8 Bl A2
s 5 B

ALY EHEL
Fk AT,
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a7

@ WebSHiEE

3L 2 A= Web W48
BAREAGY !

£ % % #9 AL T A —i
_.]:.H“"ﬂ*%ﬁ&ﬁ?u

T EALT

AR S E——FE
WEET |
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ERBRNGHH,

A Web 3| LB+

2,

A X 489445 R HTTP
R AE

kX ARATLAESE
B = O 4 B (sever),

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

186 Se6®; BiREEaySR0RERNM



— FROM

@ SO %%

SELECT B& %

=R

—| |== wcre BR%

LIKE "% KFE % ;

LREBRESR /

&% Lk U

REHHSQLY A KX E

REBEAEFEEERXLS |

i{awﬁwﬁa

L
g




X3 A HTTP R B
(HTTP response) % !

JRH &L —BRERER
Web mdn, HvI Web I &
Wy X R EL A,

4 e

I

188 #£6& MEENERMRENA



eXBEXHL, #iTAF
XA T VA Web M & WA EITLT !

ERBEXERMXNHE

XN, AEigM SQL
4N BRAEA A
Py EAEE,

58 4& F 85 = SQL *F,

',
A ‘Aakid” AvE
B EHTT

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

------ ? ~ % Tk, X=|

e
. ‘?{ijé

ey

———

SRR

-t e

BEWEE EREEHEIRSOER (HF )

W R

i g % B iX 2 &5
Lo e e

N
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T Web L& 8.2
ARIMEFRH XM,
2 ?

Fpit e MBideis ¥
A REEREES,

BANBRAMRS &M
FBRXFILEY

3L Web JL# B (Web server) fo 5

“Web IL# 5" #LAMRA L K
Web A it Bve------

190 6% MEENERMRAENE

R A% & (application server) T,

"B A B A#AT SQL 4
MOFR IS B,




@l HHREIEeE

AR AR 3 AT W
e o i

ARw o H X B ik A
(distributed database),

WEARSFBSRETAE
WA, RG7

6 | D)

{2 % 0 Mde s N % —A
E L SIS SR

fe R fEde 5 AR & T2
HBEAS B —ANATH
T RRGET |

BRI A B )Rk
THEMATH |
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B N5 SRR K A B
EREEELT2AA,

2! | ATH>F KA
LM EEEARLE, AL
EHATRRZE,

AR H LM B A
BREEFREET A,
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LAESTIRR T AR A $ A
BHFBEHHRALT, LM
FARAS,

TEEFR—ATBARELEAS
(stored program) #54% A,

\

A% (store) F"MAWRLE
TRGHEED?

HAFA TR FLAL
R B S B FOLEE 4
AREAEBRERET,

WAALY R KA, ARX
FEY PP

A 2EAFR 7




3L A 97 3K 66 5 ok AR T 65
|
2 AW R LAY R,

H K Ei&ﬁ##‘ru

o B & 65 T4,
AEABEBE T,

ERAREAK, AR
ARfrmE” X EhFa
AR—A—A K% SQL
FAT,

—*‘,'Pﬂ"]'lfliﬂ.'fa

B QBN ARAEAR,
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P, AR (trigger).
Ldcie 2 MM RAE trigg

HANS Az B,

7T,
P& 3 22 ¢

LAALRAK HITH
2 %7 HEAN,

® |\ A EL DY 5
P - TR AL

BBRBE—KHLER %
HTX2ZSARE,

MAERAS () B AN
F—¥, HE—22HA2XEH
AR,
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="M,
AEL Web LEHH
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WARRTEAEEE
HEEAG AL,

fo R RMNZA —¥
— IR IITIFF I 8
#, ERAR A SailF |

3H5TAT, &MF
FRIEMNBARAEY

AREETERGTAHATHR
EAEIRF I Z2F5E
FX AN

A&,
.--'-‘"——-—____-—
D 5 O

¥, LG EEER I
AR E )

BNy — A A L 7E A
M EE,




BEERARMBEAALRA T K
THREAGEMN,

fe—2 B A FAH,

AR S SARESS
B 48 B 49 5 R

ML AT —A
518K B 4 .
ARET? o




ARSXREDNLALY,
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ELFT?

% F B HH B ?

| REAN KL

wa, BREANITLE,

BiLAXERRES
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AEREN !
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B E frif ok
Fo DU L A AL
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 EAUBRBBES
R NCT

WET —TIEE )
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& SaIREE

WO PER RETR) . BN, K EFRBERFEMBITHEE RESHAD TEREE. £H
HAE A B 2B PR PR AR A AT Bk TR .

KR BLTE, RIS R BE E RS BT, /N T e @M EMILENA T
{i FIM 2% B9 R 5t

& REWeb)FISUERE

I 4% % 45 v i A3 {5 13 HTTP(HyperText Transfer Protocol). Web i 55 @ L1217 B AR
SRSk a AP aER, AP ERIERIE, 2R EZE R ET L AR 5T (HTTP
response).

[ 51 1 HTML #& 3% #9 SCA SCOF 8 . 9 3T b Y P 48 95 L fth 3C 4% i URL(Uniform
Resource Locator) #§ kA . B AR, VilAl¥E % 9 URL, #17 HTTP iR FA0E L AL B

WebZs F i Web/lR % %

-

-

HTTPi#K \J

L HTTPU i

P 3

W HTTPiERSHTTPIE AL

i FEBCHE R, X RGP IMABAE IR 548, BET, XTRGEH =EH
BIFFE =R R P RIRS M RS ZBEPRRSHRREHBRE . DEEMBEEEA .
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IhAE/E

-

R A

B Bl 55

A R
SR e T v

PREF R
B H A

&
B =EEFIRRSSERENRN

BT EEZRP B . KRB ENORRAES. B, TREE S B RL
Fre il AR A4S BT BoR .l % B Web AR BFRHIIIRE .

R R ST EIEN T.o %R SQL & #HATH G . X i A MRS Fidik.
WRAEAL IR N AR AT, o nl i SRR S5 2% . Web IR 2896 2R 55 A o HALHE .

BRSO PR R 5 28 A0 T . B e R 45 2R FR IR FE . ARTE SQL FRIBINER, K

RERNEIEERF]
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BEER R, A
BROMT 2

IhREZ g2
N 2 1 4528
n itk

iSRRI

-kt MR !gimﬁﬂ&x,
i i

HEZEE

& P Y

=IRE P « IR AR ML AR M S RIS T IE 00 R G, BN, AR ELE Ry R ThAE b
TTREEIN ., BT, (ERIRER TR RGN BTIR, FEFEEEERS. B4, ©
FRE, HTERATHRRE, HPAERERHE. 2ERERT.
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- e

P - _
\x BRI 35 A
R 55 2 -
PR R
ESEEAL

e )mm
) Y5 AR HRAE

& sAsEES

(AR, fEXHE—RGT, M4 FREHEEE S RE R, BARPE i T
TR FF & ThAE, FrLLARESS 7058 IR 45 25 T L B U A A S5 AR 1T .

TR IR S 2 RO E TR, A LEMERX SQL Hifjire, fFHHEIFE
WG TRT . B, mMTFIERT ERAAEE, NANFROERERS T . fFiEk
A LU &R 2 K.

W FHETE R
frifiid e B4 b B TRGR B {E AR
friEThfE A [ A Ak 2 B ofe R [ (L E) AR PP
fish A2 LERE I Pt A TR RIS JR SRR T
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E=JZE P« IRF ARG, BEFE2THEMAA7

@2
TE=J2E P00 « R BRARGE, B2 P i B R g R R 47

& HHERLEE

TEfH Web FIRG T, BREUEERS 2. Web IR55 4% . Web MW AF 440 INAE, ik
WP ARG X PN AN RS RE AR HE Al 55 2R AU AL FRAE 1 AT RIS AYALHE

B PEAS B n] GE 4R A AU FREE . FRATIIE L PU i85 7 sUEE PE (distributed database).
A3 A0 B FE AR th R4S Ry . 60 B - O O P

oA B E R T , BEA LERE Y — g EE PR, H PR
AR AL BN EE sh (o A SUBOE B X R R, FRAITTPRZ A iEBHBE (transparency).

oA 2CRE PE 0948 B 343 R 7KK 43 A AN B A A P .

KES TR

K- G A A A 251 [R) 1) 0 s P2 i 55 4R B9 7 vk o B MAHE R i 5 AR R B S 1
Tl B RO R 95 AR O B . AR, HAARBCHE P R 55 45 o BT LA FH A B PERO B . X FPIE
520 TR 1w — B EY KT R RE T

K G A SO P b BV — AR 55 48 A AR R, BARPEREIE ¥ T X akbf 1R 5%
IR ZhRE -
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B A%

il 95 2%C

EHSH

T 1 i R MO PR TR 4545 BB A RITHREAY A kol 7RHE 1 BE 55 B9 R 55 2 F7k
AL BRAE 55 10 IR 55 SR M A . 45 AR 2528 T LA A E IR S5 AR BRI, B E IR 55 AR A
FRECAB AR 25 2800 % . BRI, EEREAMARBIEES, ERFES TEHRNOTEREMRES
SRR E 5. R4 7 4 T B P P AR AR 5 AR BT TR A
Wy LA O
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_g' THRES FREB/A

% B R%

Tl | EEhEE

& HrcyiE

5340 IR PR MR 2 5 BE A 45 TR 95 R85 SIAERK G o PRI A0 0T 7 38R 2 ] 3 4 i
W SECHTER AT LR,

IKFESFE TR

K7 BE S S 2 BB AT B ) AT 43 3 A 30U BOAT 42 IR B 4 5 IR 5528 (ol .
FHRIZERY B RAE S M R R, 3RS R A A =t

ARl - _ B 74 Ml 7

B KF(ITRE) SRS R E R
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EHESEARX

36 FL 7 BC R K R IR e 7 e AT 40 8. UG 93 o B BC B4 A5 1R 5 Ak BN,
TEA NG AR .t OV RRAN S [ 3 S5 ek 3 1) ) B e 4 B G A U P A T ER A 2R
A A A

[ERLE

W EE (5 E)5 8GR

& BRI RIBRNFE

G A B B AU AT LALE FH P VR — B B8 PR AL BR A BE PE o PR O 28 2 401K
TEAN IR o, HEARETEEENHT

B, BRI ANRE S (E ] — N BR 55 2% B0 B ™ A F I

e X BAR e, IR T T A G TR a0 EE #2220 5K, AT RE B — A R 55 45 250
EH, ES—RGSSOBIEBRAEHROW . X, HiERTHFORETFE, 1%
% MR FER T TR —RE W, B, fERVBENEBREERETE, Wil T
W —EPE.
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J oAb F

e

Bt

;)
-"'X“'

k)
i
st

W — RSB EFBIEETETFE

B, 437 RS P S FH 44 Y P B 3 (two-phase commit) #9707k . PR B 30/ —
FhHE AR FE i 5B — NS A B BOR LAY 7 i .

5 B Bt 3232 H P % (coordinator) 15 5 (participant) # /. 7EPI BB 3C A5 —Fir
B, hAEENEZSSEETRERE. S 5E MBI, [ OK, XIS TIERN
LA (secure), B BB, PMAERIMILTRS, HESNEHITRRIE.

P &

B
-

S ¥

T -
aH o Ak
sl e
2R EN e
0K >|( ok
i fe
S| s
B A R T AR R RAIR)
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BRI R, BB 1S5FEZ2WARY, HMFFES58 KR
BITE S, Bk, XL T SR iR 55 2 69 BB A = A 7 A I 2R .

e

BB AL TR
Wil € AN E Y
OK
g VR FOK
% €

%‘ [a] %
B ANRRTRERSWIAKK, EROWE)

& HHAMBEPRIENER

S A O N T 4 ] AOEAE BE, DATTTIEOK T RIZE BT s, Al I B 55 4w Z T
RO T, LAEEBIREGR. 20 BE S BERA R T A LU R LR
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#REJEFA (nested loop)
BrIR 55 A% A P RBUE TR EZERSH B, 5RF4% B PEBROETHTILEZ

JREH ., W% A PRI ETEREBEEF R ERE.
FIR 55-2% A R 55 45 B

- -

101 101

10 v

104

101

W BRERIA

52 & ¥ (sort merge)
SEEIR—FR R IR SRR T2k BIRFAE A BIRE MRS 2F B AR
B EE, ZERIRFGE A NRIBREXZERFS B, HARBFAC LI, HiILiER
i — 1 T A EE B T 4 |
iR 55 4% A i %45 B

= =1

W SEEH
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& HE (semi join)

R — MU 5 E BN ERE S Z EEORS S, EWAITZ 5T
k. Blin, B5kRS A A R SmEY EXEERS N B, ZEMBURSEE B H AR
BT S A fS . FRRFRhIBUAO AT &% B AR 5528 A, RS XS T TSI, B W T 17,
Fir L a] GEua /L T 48 A 15 & .

i 3545 A ik 35 4% B

W ER
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#%) 3 ZFE$#E (hash semi join)

FEB ) EES RS, ARBRS A A PIIEIIE, HEREZRFH B, ERF
B HrtsREEGIE ., E a2 A E P T

Al 554 A AR 55 7% B

103

o B

HBIE

W A S
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& sHneE

e R BER RS ,  T MR, BOREIRE T EHAThEe, RO NEN .
A SR E R, W T MG R A EE . RO R BEE AR AR
A2 HIFR M replica, E WA XA LT LR,

R E A

B I T B 3R 55 2860 = S P U IR IR Ok . B RAE EIRTT ax
R A LAY . S OURT ERR

Bl 35 2% A

W iENERANED
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AT E MR %R
M E R 55 2R AL o A I RROE TR . S O o B B IR 4 B B e o

F B 55 4%

W EBENTRESENEH

RTEH& T IRS 2R

RS A Z W A AR R S 2R . TR IRS B E RS, AR MR R S
wr R PE

W &R %582 i) E e S 5
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& HiEENFRERNMA

B JERATIA A — T B A RSB -

XML

Vi Sl BR i 7EAE 7 X, XML(Extensible Markup Language) f532H8 H . XML Z&—FtHibr
s K AAPBARM AT BARICIE S . TR RS R T RIEMREM & X, BHIR7ERR T

REAEH R K .

XML ¥4 6% P H miEes, AR S ATRFLENFFE, JFE, BT XML EX
AclE, EHTHEYURERARARZEMTEFEOURIERES . BHEHEBIEETEN

B BER R T B

T [ X R H|EE (O0DB)

..-1 L Tl“!_inil:..

s

P SR ———

WD EEE RTW MA@ UMD ATH

“<Bgez BW, mE

< /sl k>

{Egggﬂnn:'l .0" encoding="uUTF-8" 1>

T Remias .5 S
gy SRS

A e

=00,/
</ RS R

Rmez vE.mAs

A SRS S
gﬁﬂm 150</% (8>

L 3
-cﬁ ;.Iﬁ‘— rii- ﬁ; '%é —F>
cn et Al *%u'n'u%}

> 120</ 2 (§>

</ R G 4 i S
< ot S | FRA] - o= el e
LIPS |
& b5 200</MiE>

o FeRD0

W XML 5

S ZBR 26 R R R OB L AR T R T . (B, TEAbIRARSFEURRT,
X RBAEER BT RIEHT . B, SEMEHZ AR RS RS BRE.
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I 7] X} 42 (object oriented) RHELTE “XR" #E LAY, R EIEEEERHIRE
HER—NEEE, BRI A MIRIE B, ¥ R1E I — A E B W4T
AEFREY T EE . X ARTh B 8 (encapsulation).

ETH] [ X SR B8 P v X B X R AR R INBR AT AT B . X R FRIESE B (Instance).

T X RS, BEENRPIRANS, HITEANSEH, Hlin, o Lok —
TREBHSCAEN —MEEXR, EE ARt BE A, @ mm xS B8R E, #4071
A LA A B 2 A B0 277 R 3% B9 B 7

Bie HE
T EX ]

ex

® B
BREE o

B EATENREIREESTES SR

H P R RS T ERBBOT RO &, Bk, MREBMEBEM M (class). B
ME T SR RKX—MEB)E, ERA, ER B HATLMERIT R (BB kX, &
FHERE, BB MER A, 3ER B,

L

W A EERI R
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HAMEREIXTR T, BUATLHHEMEX R, REBYA E—ZROBIEMIEE, Al
BAMAFNEEN T 23, XFMRRIENPRZ ALK (inheritance).

fitn, k& OKR” FEMEATLIAER ERT X, BT K%, EmEXTRPHEHX
—IhRE, ATLABEAT R &

O Web RGN A EZF—=BEEFik - RFE\REK,
O BB EE ABEE,

O N BIREAES# TRHOBERE,
OHMERTATAHNBIEE,

Fe—

SRR
TR

| BB %4l
2 3¢ o 7%

— )
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B PRI ST 15 B ARE? LR A BB PR AT B, RATER
BELZHHA,

B, BIREMNEABEHE K. HIRMNrFINHMRPRIER,
HIRUA ATRER AR, & MR ASRIGRERS N BLSL T 7 R BB, B
PSR . BT EERR, HEREEEERZEROBARAESAR .
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fyR

@ EAXKE

SELECT %4, -

FROM £ AT
WHERE %1% ;

“F SQL S

O £ ERR

@ R FR

CREATE TABLE Z#& 4 FR(
I 5E X

SELECT %45, -

FROM A% 2 FR
WHERE %14 LIKE “FH3U" ;

@ £ AR

CREATE VIEW #]#l% 4
AS SELECT#r4:

® HEY

® | Br B AR

SELECT %1%, -
FROM ##5 4K
WHERE %1%
ORDER BY #14%;

DROP TABLE #A&&FK;

® i BR AT 4 %

@ &it 44K

DROP VIEW #] i34 K,

@ EANIT

SELECT #1145, -
FROM k&2 5%
WHERE &A1t

GROUP BY 4r&%1 4
HAVING 4207709 544

INSERT INTO #AGZFRGENE, -

VALUES ({f, - );

@ EH1T

@ RIRHERE

UPDATE #H#&AFK
SET ¥4 ={f, -
WHERE 14 ;

SELECT 34, -

FROM #ERZFR, FBAFR2, -

WHERE #&4FK1.54 = #ih A
B2 4

® 1 ER 1T

DELETE FROM &4
WHERE &% ;
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