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(4) MT (TS, 4, 4% 815 MR (EI15, MIa%) fFFES HXR, Kb
EEREXER, RIS




By AP ) BT

4. [6) B8
(1) fR Rt EM LR ENZERER.
(2) WU ARXERE /M XRBREERS REMRN ERZEFIG?
5. g
(1) BEA — B EaE T RFEEL:
Teacher( Tno, Tname, Tage ,Tsex) / * F85 F@En T FRIZL  /

Department( Dno, Dname , Tno)

Work(Tao, Dno, Year, Salary)

i Teacher i F i fLHS (Tno)  H i 4 F (Tname ) | Z Uil 4F #& ( Tage ) | il 1 51
(Tsex) 4 .

% % Department {1 &85 (Dno) . & 44 ( Dname) , & FALACHS (Tno) 4 A% .

T A BOHARES (Tno) FEARHS (Dno) (A BUE(} ( Year) | T ¥F (Salary ) 40 1%

X R BRI

@ ) T BT 5 000 F) O ) A 5] 4F % ;

@ AERAEITFEILR TAERBORT ;

@ FEAE T1 EREFLEE P 9B A BOm 4

@ BEXMER r,p(r) BARBHNZ N x W —THEMXEER, REMNEBUTEA T
BE, 50t D1 ZR A BT A 00 9 R e A B0 AR

(2) ZEE (1) BHROEIEE, BT XREL TR THMT -

Teacher Department
Tno Tname Tage Tsex Dno Dname Tno
Tl K 42 5’4 D1 HHEPLE Tl
T2 £ 3,4 45 | D2 b G T2
T3 T Ha 33 §°g D3 HF &R NULL
T4 X B 29 %
Work

Tno Dno Year Salary

T1 D1 1995 6 000

T2 D2 1992 6 500

T3 D1 2005 4 500




B2E LREEE

MR A5 VR 43 31l 3 7 22 A0 3 He R A A0 45 8 56 R AR BK58 B A R 2 ) 9 45 1
G54

@ 3 i B A B0 i 1 45 LA R B A B 3R 44
@ Bt Fir A FR B9 2% FR DA B A8 i BUm 44

(3) AP KE S(A,B,C,D)M T(C,D,E,F) 53l &4k N, N, TG ,N,>N, >0, %
S KRR ER R RA XA LW FR T, 7T LS8 a9 &k /b onH i e

VIR HHECH -
@ SuT @ sSnrT ® S-T @ SxT
® 0,.0(S)  ® [1,,(8) @ ST @Il, »(S)xT
2.4 AWIFEIFAER
1. pEFRE
(1) (2) (3) (4) (5)
D A B C B
2. H Ve 7
(1) (2) (3) (4)
v V Vv v
3. Wzl
(1) A MEE B

(2) Lttt SREgE HPE XMl
(3) & ¥ =
(4) MT #I5

4. WA

(1) fBmEmMEBE KR

2.

AR R — R Y BB REME— AR — T, %R PR AR AR A ISR — N e R
A ZAMER P — A N E S R T LA 24, R P14,
(2) B ARXRZ&EM? XKRMBAER S REEN EREHHG?

&,

=)

KACHEMRE - ENEFEERRARRARBOTURRKFTAERN. XREHAA



BY & o0 swsmuassmmi

5E &M RIBEET o
5. GE M
(1)

@D Tl 4o ( Teacher B<U 0,101y 5000 Work) )
@ [14,,(Teacher) =[], (Work ><1 [1,,.( 0 puume='srmsz'( Department) ) )

@ T gpume( Teacher ><1 [1.,..( Work ><I o, _t;( Department) ) )
@ TI1 1a0( Work ) = (T yon 1o ( Work D> Work.Salary < Work2.Salary A Work2.Dno="D "Pwora( Work) ))

(2)

@ 11 tuame . paame ( Teacher T>1( Work > Department) )

Tname Dname
5K AN HHEHLR
L HHELR
X B NULL

@ 11 toame . pname ( ( Teacher ><1 Work )><T Department )

Tname Dname
3 LR
T HREILE
NULL BT &R
(3)
FixA AR TTHARE BN TTARE 31| i %0 H
sur N, +N, N, 4
snT N, 0 4
S-T N, 0 4




BB XRKEE

gk
FiER BRARITHAKE BN THEH %1 9% H
SXT N, * N, N, *N, 8
O x-10(S) N, 0 4
[T45(S) N, 1 2
ST N, %N, 0 6
[lo. ol SYXT N, * N, N, 6







(BER) % 3 RIFMN BRABIEAEES SQL, SQLIEF BRRXABIWEMIRERT . €
WA+ 8, R R R B RS A BOR 1 A 5

3.1 BEXRFRRK

KABBM KRB R WES B3 EXRELPHENS, R BRERKH
— 5, BN KRR E RS E R RERE T SQL iE FREHA .

O WETHE SQL iF 5 M & il B, Tt — 25 1 il ¢ 28 B P BOR 71 56 28 3088 1
B A Gt (RDBMS) 7 i (9 & J@ 1 72

Q@ WEAEE SR . 4R SQL IF = M RF sURIE A1, 1A 22 181 1) 13 72 9 3 3 F SQL i &
DX o A2 5K AR 5HE T AR 0 O M0 P B P AR 0 B4 O R 4R 0 RS IR R T P B R
P A R R

@ WEE =M AR IE W b SQL 15 5 58 BN B A m 2 ) i A MBS B sk
TR AR A TS RERI 2 , S48 SOL i5 7 58 K iy A A D ik

fESE AR H) SQL iE A, A i H A B A E R B K RBERFE S HITL
B, TEANS H R

@ FEA - A< T 5 3 75 TR SQL K 5 IEMISE R 28 . PR UL AR ) i A vh— e
Z %), BAEH — RDBMS j= iy E AT bRia T A ACKER, KM E AL RERIE
o RAESKBRETAEAERRRE R =MBAERE.

3.2 JAESHEN

1. iR SQL iy 4¥ £ o
-3

=

@ LGiEG—. SQL il F E£BIEE LikH (DDL) B # N iE = (DML) I i 5 HiE &



32 EN Ve VRS R R

(DCL) Ky Th it T—14 .

@ WEIELRM. H SQL iF F #E 17 B Ak , REEGR L At 47, i B A48 B 8 4
i U IEAT T A7 U A . AU AR I RE B LA K SQL iR 4 R AF oL B2 3R 48 A 352 A

@ W EEARERETT . SQLIEF RAEA BT X A MERIEXT R A HRER TR
TCAMEE T H— YA A M BR SRR A X R T LU TS

@ VI —Fif g ptma A . SQLIEEHRASGRNIES . LERARIES .
fem A &AEF , ERES M A TBHL S 5 a7 X, B i A B S 0B 5 B F b it
PP B B R P i

® HEERE. SFH M.

fitt AT -

HHNAETSHE(BIE) S 3. 1.2 /T, I EA B AU X 2o a1, G 8 2 2238 aof FL 1A
(945>, i SQL 3 A7) ofe 24l ige ixX 645

2. LB 7E DROP TABLE i, RESTRICT il CASCADE g [X 51l .

%

RESTRICT 375 3 A M BR 2 A PR il 2% 10 B9 o 2 M Bk 39 3 A< 3 A R B 3L At 2% 19 24 ST 5
L ASRER BLIE , AN REA fih 5 4% , AN BEA A7t 72 R B9 o A0 R AT 75X S AR R i X 42
W) 2 A i 4 A B

CASCADE 75 2 B I B 35 A1 BR ) 2% 14 , 76 B Bk 3 A< 3% 09 R B, A OG f) 4 ot Xk % (o 4R
P ) R HE 4 M B

3.HMANRKE S(A,B,C,D)MT(C,D,E,F), 55T HAEMEMK SQL ik .

(1) 4-10(5)3(2) T1,4(8)5(3) SPAT;(4) S DI T5(5) S BAT:(6) [l¢,,(S)XTo

-

= .

(1) SELECT = FROM S WHERE A=10
(2) SELECT DISTINCT A,B FROM S
(3) SELECT A,B,S.C,S.D,E,F FROM S,T WHERE S.C=T.C AND S.D=T.D
(4) SELECT A,B,S.C,S.D,T.C,T.D,E,F FROM S,T WHERE S.C=T.C
(5) SELECT A,B,S.C,S.D,T.C,T.D,E,F FROM S,T WHERE A < E
(6) SELECT S1.C,S1.D,T.C,T.D,E,F FROM T, (select DISTINCT C,D FROM S) AS SI
4. FH SQL B HE LA 2 FSJ M 6 i 4 DR EF XL 4 AR SQL I F 58 AR 2
o6 R A
&
HS K.
S(SNO,SNAME,STATUS,CITY ) ;
CREATE TABLE S



W38 ABUEEREES SQL

(SNO CHAR(3),
SNAME CHAR(10),
STATUS CHAR(2),
CITY CHAR(10) );

HPE:

P(PNO,PNAME,COLOR , WEIGHT) ;

CREATE TABLE P

(PNO CHAR(3),
PNAME CHAR(10),
COLOR CHAR(4),
WEIGHT INT) ;

%R
J(INO,JNAME,CITY ) ;
CREATE TABLE ]
(JNO CHAR(3),
JNAME CHAR(10),
CITY CHAR(10) );
 SPJ #%.
SPJ(SNO,PNO,JNO,QTY);
CREATE TABLE SPJ
(SNO CHAR(3),
PNO CHAR(3),
JNO CHAR(3),
QTY INT) ;
fift A -
B SE R 5 W e A T8UE, s 2 %55 6 [,
© RAEER T2 J1 A B9 4R /5 555 SNO
SELECT SNO
FROM SPJ
WHERE JNO="]J1";
@) SREER TA J1 4 P1 A4 R 555 SNO .
SELECT SNO
FROM SPJ
WHERE JNO=']J1'AND PNO='P1";
@) SRBER T J1 Z 4 21 €6 i 41 5 75 5 55 SNO .
SELECT SNO /x XA «/



B EAMR LS )R

FROM SP]
WHERE JNO="J1'
AND PNO IN / * A AFHNEMASES PNO */
(SELECT PNO
FROM P /o P FFK «/
WHERE COLOR="41") ;
%

SELECT SNO

FROM SPJ,P /ox XM RER +/

WHERE JNO="]1" /ox XA R AR

AND SPJ.PNO=P.PNO AND COLOR="4";
@ RBA RN B A P a a4 TRS INO,
it #r -
BEH AT AT EE 2 33 8 5 b ALPHA 5 5 3K 58 BUZ 25 ) (14 i 25 .
GET W (J.JNO): —3SPJX( SPJX .JNO=].JNO A
3SX ( SX.SNO=SPJX .SNO ASX .CITY="K#' A
3PX ( PX .PNO=SPJX .PNO APX .COLOR='4"))

UnSRERAE T A SRR AT UL, R4 A R A A T AR R B R R B SQL k%

NTPU i
SELECT JNO /ox X R R EHREAR «/
FROM ] /o EB NI RAF UL T «/
WHERE NOT EXISTS /x MARMEAEM RSN TRS «/
(SELECT #*
FROM SP]J
WHERE SPJ.JNO=].JNO
AND SNO IN
(SELECT SNO / * KRB R FT A SNO * /
FROM S
WHERE CITY ='X #t')
AND PNO IN / * L EFH PNO * /
(SELECT PNO
FROM P
WHERE COLOR="4")) ;
af
SELECT JNO

FROM ]



3% RRBUE MRS SQL

WHERE NOT EXISTS
(SELECT *
FROM SPJ,S,P /o X BT AR B RIEE «/
WHERE SPJ.JNO=J].JNO AND SPJ.SNO=S.SNO
AND SPJ.PNO=P.PNO AND S.CITY ="X #t'
AND P.COLOR='"41") ;
® RZEADMTHR R ST Frabn; i 2 M EF 1 TRES INOCERIT (B ) 45 3. 4.3 /15
[#13.63]).
f# AT
AERBFI AT LIS HS 2 5545 5 8, ALPHA i5 5 N8B A kR,
R AT ARG R BRI AR X (Vy) p >q HE, BI:
XA M E y R R AR p oq:
P R A IR S1HERL T FAF v
qFaEE TR xEHTEMSy”
B s ROBE“HER R S1HER T4 y" B E, W T x M TE4y" HE,
2 48 2500 T LA 4 R S R K
(Vy)p =»q= —(3y (=(p =»q)) ==(Fy (=(=pVq)=-3y(pA—q)
B RIAME O AN Ty, JER R SR 7y, M T x &AEM y. H
SQL il H £mmT
SELECT DISTINCT JNO
FROM SPJ SPJZ
WHERE NOT EXISTS /¥ KR AT EW */
(SELECT * /o KA WA FAEMHSIHT SPI £ +/
FROM SPJ SPJX / * FA 4% SPIZ SPIX ¥4 A5 if] * /
WHERE SNO='S1" /s 5F# i) SPJ F XK 4FF = /
AND NOT EXISTS
(SELECT = /« FA % SPIY 542 ] » /
FROM SPJ SPJY / % 1] SP] K 5+ FF * /
WHERE SPJY.PNO =SPJX.PNO
AND SPJY.INO=SPJZ.JNO) ) ;
A LA SQL 35 5 M R AAS LALPHA 1575 (QBE i & 17 H B K& & Rl 5 B9 A4,
5. BFxb 28 3 Hhilg 4 4~ KM SQL 1E F B BLA T & T4 AE
G-

=

@ et i A 144 R R £ Bk 4% 0B A 3 T

SELECT SNAME, CITY



B ARG S SR

FROM S;

Q@ K AEFEMHH AR FiM EE,
SELECT PNAME ,COLOR , WEIGHT
FROM P;
B & {8 FAE R S S1 FTAE R B0 9 TR 25
SELECT JNO
FROM SPJ
WHERE SNO='S1";
@ R TRIE 12 % T TR 6 4 R RO ROR
SELECT P.PNAME,SPJ.QTY
FROM P ,SP]
WHERE P.PNO=SPJ.PNO
AND SPJ.JNO="J2";
® it b R B BT A B S
SELECT DISTINCT PNO
FROM SP]
WHERE SNO IN
(SELECT SNO
FROM §
WHERE CITY =' |- if§') ;

©® B LB HEEN TELRK.
SELECT JNAME
FROM ] ,SPJ,S
WHERE J.JNO =SPJ.JNO
AND SPJ.SNO=S.SNO
AND S.CITY =' |- ¥,
a
SELECT JNAME
FROM |
WHERE JNO IN
(SELECT JNO
FROM SPJ,S
WHERE SPJ.SNO=S.SNO
AND S.CITY='}#') ;
@ KB BAFHRETWEHH TRSY.
SELECT JNO



$3F KRB FERMEES SQL

FROM ]
WHERE NOT EXISTS
(SELECT
FROM SP]
WHERE SPJ.JNO=].JNO
AND SNO IN
(SELECT SNO
FROM S
WHERE CITY ="K #")) ;
A
SELECT JNO
FROM J
WHERE NOT EXISTS
(SELECT
FROM SPJ,S
WHERE SPJ.JNO=].JNO
AND SPJ.SNO=S.SNO
AND S.CITY ="K #') ;

84 BT 6 1 1 23 AR £
UPDATE P
SET COLOR ="'
WHERE COLOR='4T' ;

© 1 S5 4 J4 BT P6 Bl S3 N IEELERIBK.

UPDATE SPJ
SET SNO="'83"
WHERE SNO='S5"
AND JNO=']4'
AND PNO='P6";
A0 MAHER B G FR P BR S2 Y ic 5% , M 7 0 2 28 v A B3k 4 52 A 38 %
DELETE
FROM SPJ

WHERE SNO='S2";

DELETE
FROM S
WHERE SNO="S2";

fife Hr -



B AR T ER

T BRI , 3% 56 A SPT 2 v I BR AL 57 /5 S2 BT i I T A 9 % L AR E S R N ER
925
@ % (S2,16,P4,200) i ALLRIER KR,
INSERT INTO SPJ(SNO,IJNO,PNO,QTY)  /# INTO T/ 4§ W5 % = /
VALUES(S2,J6,P4,200) ; 7 * AR B P 5 48 W1 51 X R+ /
iy,
INSERT INTO SPJ / % INTO F4) sh i 4 45 W1 51 4 * /
VALUES(S2,P4,J6,200) ; / * i A i RAERABYES] LA E «/
/x I BB E R R E LR RT3 */
6. ftaRBEAR? fF2aRWE? FHE KX 5 MKRZMTA?
%:
HAREAR ML AFTERR A SQL h— KRR B — A E,
ME RN DI EARSFHOR . WEAR S AN AR E S R— R, |
YO P b EAF T8O 1 58 ST AN A TBOA PR o7 14 B8040 , 3k S 88 AT A7 e 5 R L B e A 6 v
PRI FERE S b 5 REACREE A, HT P AT LA [R) A R AR AEAH PR, vT LAZE AR I L P SO
7. AR AR
%:
@© Y REaE 1L P R
@ WA P RE LA 2 R A B o el — 08 .
@) 0 1 XoF g i P ARt T — o R B 3 A S
@ P B A AL B AR I e e R A
HHRBES W MIR) S 3.7.4 /M 15,
8. RIS A L 2 T LA B 5 ), O S 0 T2 AN T BRI 7 4% 26— A
e

(=)

AR FEAE - BEATERHG . WL 3.7 1 /N[ ] 3.84] .

HONEMRERA RERE . REX, M ZHEEE A LER . 0 (Hit) 5%
3.7. 1 /N[ 6] 3.89 ] i S_G LA,

9. W = TR H # S — A4 SR M B4 AR @ AR (SNO) L RS
(PNO) 5 # B (QTY) o, &%t i% ¥ & 52 L T 51 25 i1 -

O R =8 TR A S R R R

@ o HER ST LR = 2 TR A Ol .

%,

o
QA
CREATE VIEW V_SPJ AS



BI3E XRBEERMEET SQL 39

SELECT SNO,PNO,QTY
FROM SPJ
WHERE JNO =
(SELECT JNO
FROM ]
WHERE JNAME='=#!");
X 12 40 P A i)
(D SELECT PNO,QTY
FROM V_SPJ;

@ SELECT PNO,QTY /% SR =g T8 i A0S F st 17 A9 S it = /
FROM V_SP]J
WHERE SNO='S1";

33 (b I A

1. EFEE
(1) KT SQLIEF , T i3 1 1E 8 i 2 ( Yo
A BAEEHITHEEAZ SQL B F MIhfEZ —
B. SQL & F 9 2 1 [a] e 5% A9 R 4F 77 32X, LAIC 58y B0 A7 4 4
C. SQL 2iEd B MiE = , H P X448 & 7 Ui %
D. SQLE R AR EFT BLSMIMET AR AL
(2) X vh B8 25 47 W B 0 48 1 22 ( )o
A. DELETE B. DROP C. ALTER D. UPDATE
(3) B EPERLRIIMERREN T ( )
A R R B B. INtRAFIEE C. EELH D. Y& 6E 2 ]
(4) T RBHEE R G =RA PR ( B
A. SRR B. £ C. B D. B g
(5) T oA IE 0 1Y 2 ( ) o
A FEARRMRE —H , BREXER
B. A] LA ] SQL X A< 2 F 40 1 i 47 $4E
C. AT AN EEA RSP o X
D A 3 0 v #0472 i
2. ) b
(1) MERLAT LB TR, BTN EB P HEARSH, ( )
(2) ANFEPFTA B PR P AT AR AT 58357, {E 4 18146 AT LA BEAT 4 A . ( )



BWA A S R

(3) SELECT /b i HAR%A] LU R H @5, d ] LR RIK,
(4) 7E SQLiFA spRIXFEA /M X =, /] LUI#E A WHERE X=NULL,
(5) SQL i ZHizH AT AND Fl OR ML/ g = —HEH .

(6) {1 ANY 5 ALL 7% i) i A 20 5 Lo B 54 [ B (A o

~ o~~~
~ N N N

3. HE
(1) SQLiEFRA . S IR 2 ) FR) T B
(2) SQL i /ay v F ofe T B 3 52 114 O B 1) 2 0

(3) H#NTUERNANBEARSFHN, IFH R B TRARN T EITME L] (H
TRE T E, X RUE RN 5

(4) SQL i 5 M %4 & LI BE L 45 SE X B E A %

4. [n] 2

(1) R BEAH & F A 1 AR A C F 43

(2) B it ANY F1 ALL i85 4 ok $eal IN i i) o] REAFZE I S MM I &R

5. LA

KXEARBHEABC =B, SF50OEHEWT

R A B c
10 NULL 20
20 30 NULL

H % 1% 5] SELECT + FROM R WHERE X ;24 X 4 F 51 444 i) 4 5 ) 45 5 .
@ A IS NULL

@ A>8 AND B<20

@ A>10 OR B<20

@ C+10>25

(5 EXISTS(SELECT B FROM R WHERE A =10)

® C IN (SELECT B FROM R)

3.4 MFEIBAER

1. B FE

(1) (2) (3) (4) (5)




B3 KRYUE RS SQL

2. KW
(1) (2) (3) (4) (5) (6)
Vv x v x X vV
3. HHZs B

(1) #diE X B BERHN
(2) DISTINCT

(3) 175 U A

(4) BAEL RI|IEX

4. [ 8

(1) BRMXTARMAHELTER,
-3

FE A ) HP , 0 SR 2 9 0 2 0 AR 1 AN MR T A AR W), BRON A AR SK 2D s 2R T A i
4 2 7 2R AF AR T S A I, BROM AR O T AL

(2) B ii ANY #1 ALL )5 B 48 ek Bk IN 5 1A AT REAF FE A SF M A6 B K R
P8

(SN

= <> < <= > > =

ANY IN - < MAX <=MAX > MIN >=MIN
ALL -- NOT IN < MIN <=MIN > MAX >=MAX
5. LR
O = WL RE
@ =G RE
&)

A B c

20 30 NULL
@

A B c

10 NULL 20




Sl i EEARRIR S 2R T

®
A B C
10 NULL 20
20 30 NULL
AT -

SELECT * FROM R WHERE EXISTS(SELECT B FROM R WHERE A=10)

X B 25 #4 +h (SELECT B FROM R WHERE A=10)i& [7] — Z&id 5, ARG X KidFHA
—A~&YE B, HHAEZ NULL, fr A EXISTS 2% [m] BAH . k& /a 8 ERIRE R 145
g,

© =g RE

fife Hr -

SELECT * FROM R WHERE C IN (SELECT B FROM R),

(SELECT B FROM R) $h47 45 £ & (NULL,30) , h T % & "F 77 NULL {i, £t C B
fal {8 , &%k C IN (NULL,30) 4 NULL {&, A}t i% WHERE {4 3 & , SELECT =
FROM R WHERE C IN (NULL,30) $hfr4h 50 i% 225 i 4% 54



AAAAAAAAAAAAAAAAAAAAAAAAAAAA YT RN HIEEZ &M

(HER) 55 4 EEMN ABAREL 2MREMLREAR, FELEL IRIRGE L2
BBARER G L2 RGFREENERNA . AT RIS PN % 1 & R, odis 1 4t
T H 25 IR, RO ) A R O B T B

4.1 EFRRK

B P 0 22 2k I A BAL R G R % R BRI, THIL R G 1 42 4k [n) AT
DPEREEE FHELSEMBUREEE = REZ MRS, BATS B E ML 2, i
B FE B AR e 4 26 ) 1, BP B AR | 4o fo] Of GE 8008 E R G4 1.

O TBETHE A2 2 IFEVRG K2R, 2 2 8008 FE % 21 ) B, il i B
JIE 42 AV I TR 2 A1 TR 2t

@ TEAFE %R M TCSEC 1 CC bR EZMN A . C2 % DBMS Bl % DBMS i £ %
$RAE . DBMS $2 {3t ) % 41 il , £ 15 FH P B 00 5 00 . 1 5 0 A T AR o ) A B ) B R L
HEAR R AR B 0 Al R

@) EEE— = Afi F SQL 38 % W #9 GRANT 154 F1 REVOKE 5 4] 3k 35 91 [ F 77
.

@ Mg - 5 ) A7 B i AL b i s A BE A A U AR A A SO | B A O A 4R A UL
W R A4 B R R E R AR R (2) X F £ Z R AN,

4.2 JABSHEN

LAt 2 2 2 P 1 & et 7

5 B PR AN A R R R AP MO TR LA B Ak R 5 T R D T S R R T R L
{11878

2. B 50 W Xk B0 P A A U O PR R



B AR AR BT

figt #r -

TS A AN A AR s ) U B SE PR R

3. iR fE B L ShrE i & RN iR CC AL fRIEH I M EEA N A
5

=]

R REEWMENKEDLIER(ER) BE 4.1,

fiii B P , TCSEC J2 1985 4F 3 [ [ By 3% 4 47 19 ( DoD ] 5 i+ S WL R G EAG e ) . CC
i AER V2. 1 BT 1999 4E 1SO % o [ PraR i , 2001 4E 95 3R B R oM B R n . B#E
CC BELBEAR T TCSEC, B A PP 1F B 7= M Z 2t EERHE,

CC PEAl RAUEZ R 7 ) AN BF I T RITR .

VA PR IIE SR 5 L
EALI ThRg i it
EAL2 S5t
EAL3 FR G 1 W 3G A
EAL4 REM BT W A
EALS T8 AL B A K
EALG6 27t 3 A B U A4 T A
EAL7 7 2 AL 56 IE i B A

PERLCHEIR) K 4.2,
4. 3R S BB I e e M4 ] R R T R B
s

(S5)

S BB P B A R B R R T IR B AR A LT LA

© AR aaEN. Rty GEA PR A C B FR S 6. P A R
PERGERT , th R GESEAT AT, 8 2o % 52 J5 A AT LA P R %

@ ZREFBES : RGP AR E XS AR & DA, P R K8 AR
7 RE V5 [) 2408 1+ i S SE 0

@ PP - 2 A [5 (9 F P R SCAS T B4 R 1R 3 et 400 P AL ] 410 222 O 85 114 8008 xof TE AR A7 R
P BEORGR SR , AT 1 3 X R HE B it — R AR B B 2R AP

@ WS H S AR O O A B A Bhid R R ORI # T H b, W
it B3 AT AR 5 B B BOSOR PR B R B0 1 — R B0 344, 4R S A OB 9 A Lt
(] 19 22 45

(S BN - Xk 77 fik 0 A2 il £ 50 A 47 o 2 A L, B TR ok S 26 A 8 R 0 9 A 1 R



Bad BURELLH

BAmH N
5. A2 B2 B P rh Bt B A A ) D N A A R R T 9k
%

B EFBER L € L&A XA RV BE X 50 BURER o >4 - % %40 e 1 [] B
HAKAE P AFFBABR ., B Ik AE 5 P X808 7B
REFBIERI I : 5 — 8IS 2GR M) b5 L — M HER, 85— P ok (58
Wil ) B2 FH— DG MIFTTIE, REME RA BA K —F T UES 5 0 F P A e A7 B —
A5 % B AT 5 o
AEFBES S A EME SO AP L A CHAE MAFABRR B £ e 7 A,
B P BA—ERN“ A E"H,
6. X TFHIF A KR .
(S WA ER R, REE L, FERS)
PER (BEHS  BER 4 BE AT, PEK)
fd#i 11 GRANT 52 ¢ 51| 2403 Rt -
© B&TFHP UL $16 XA~ R BT BRI 77 4 HoAth F P 824
Q@ BTHF 2 X¥ARAEAERENR, W FKEMHIERA FHR;
@ xR RAEBRE T A HF .
@ B FA R AW CERHRE T M6 R,
® ¥ RLETHP ULIJFH UL AT kSR B AL, Hofth f o,
%
(D GRANT ALL PRIVILEGES ON TABLE ##4: ¥4 TO Ul WITH GRANT OPTION ;
@ GRANT SELECT,UPDATE(Z EfEHE) ON TABLE %4 TO U2;
3 GRANT SELECT ON TABLE B4 TO PUBLIC;
@ GRANT SELECT,UPDATE ON TABLE 224 TO R1;
(3 GRANT R1 TO Ul WITH ADMIN OPTION ;
7. SHHDKRER
RTINS, 4, Fi, 05, TR HT5)
WITCHEI S, 20 284, thit, #BiES)
i SQL ) GRANT #1 REVOKE & a) (i ¥ E ML ) 58 B LA T #AUE B 77 B4 il
LI 6E :
@® FF EB XA %A SELECT FLBR .
GRANT SELECT ON TABLE ¥ T, %[ TO FHi;
@ M P ZEH X # A %£A INSERT #l DELETE AR .
GRANT INSERT,DELETE ON TABLE ! T %] TO 258 ;



Bl 5 ows skmiias s mme

@ = HA T HXACKMICEA SELECT LR ;

GRANT SELECT ON TABLE ¥ T. WHEN USER( )= NAME TO ALL;

X B E &S GRANT 4] 37 WHEN F4] #l USER() WM. AP BAECHZF
ER ID, FEE, AR RGX LY RG] BB AR . 52 N T i B 6 H /9 DBMS 7=
i B4 AR ]

@ H PR AT TR A SELECT AR , % T % 7 B B A B AR .

GRANT SELECT,UPDATE( T.% ) ON TABLE H{T. TO X & ;

& FH kB BA 15 B0X M~ 3R 09 45 1 B AR .

GRANT ALTER TABLE ON TABLE BT, %1 TO 3K#;

© R PR A AN R B A AR (i, 48, o, B8R ), JF B 44 HoAh 1 P B AL
FLRR .

GRANT ALL PRIVILEGES ON TABLE B T, %] TO J&-F WITH GRANT OPTION;

@ F P82 B WA T SELECT % 85 T % Rl T%F . F 4 T % 9 AURR , ik
AEEERB DAL,

BN — A, SR JE XX E A 2L A BRURLRR .

CREATE VIEW #[] L¥% AS

SELECT 1.4 Fk ,MAX( %) MIN( L.%) ,AVG( T.%%)
FROM BT, #1]

WHERE B T30 5 =517.51%

GROUP BY BT 3115 ;

GRANT SELECT ON TABLE #5/] T.% TO 4%,

8. I 7 h @~ @ R —FhIE B, WORS 2 FH P B8 T AR o

%

(D REVOKE SELECT ON TABLE H T, %] FROM T B ;

(2 REVOKE INSERT,DELETE ON TABLE X T ,#¢] ] FROM Z= 5 ;

(3) REOVKE SELECT ON TABLE H! T. WHEN USER( )= NAME FROM ALL;

XEEEHPKACHZFIERN D, HES K REOVKE 54 X #F WHEN 14], R4t
% ¥¢ USER() WA .

@ REVOKE SELECT,UPDATE ON TABLE H{T. FROM xI|&;

(% REVOKE ALTER TABLE ON TABLE BT %57 FROM 3K,

©® REVOKE ALL PRIVILEGES ON TABLE HT ,%[] FROM J&F;

(D REVOKE SELECT ON TABLE #|]T.% FROM #%2%;

DROP VIEW #]7 T.%;
9. PR IF R B MAC BLHI b E4k F 1k BURERICH & X,



B4 FUREELH

%
R RS 0T B S0 AL DBMS 745 50 10 S B PP S AR P P 0 45 R

B RGBSk, 32 E AR S AR R B
Xt F FE WA E A, DBMS g & {18 S0 () 18 IR — D BURBER D o U PR ic 43 i
F TG A WL TS ATFAE L S SR A R A T UE R 0, 2 A SR B A
(LR 7 8
10, 2 5] 158 B 558 1 A A2 ] AL A2 ] 0 2 A RE 45 A7 UK

%
B X O R A kS A 9 ) A IR A ), o P A AL A 8% 5 4 o A A B9 BT 2 T

4, WA TCHAR LR, WF RN (4=46% ,3=HL% ,2=0%) .

SNO SNAME STATUS CITY CLASS
S1 Smith 20 London 2
S2 Jones 10 Paris 3
S3 Clark 20 London 4

{5 AR G M A RO 2 -
(D) {30 24 = e 9 VF T TIE 00 500K T B4 T 7 1 2 0 A 5 A 1) 2 4
@ {34 AR i VAT TIE SR/ T B4 T 2 1R B N A RE T AR R
fBE AP UL AT U2 B T UESOA] 23 50 2 3 A0 2, AR S AL AT U BB TsEon 4 S1 A S2,
A MOTAL S2; 1 P U2 KAk E Al S1, Mot S,
11, A2 280 v o D RE, AT A BRI T 2 RE

%

(=)

T RE R DBMS 1 TR AR FT P X B A AT B AR A TR e BT A A A shid sk

FIRGEME I HED
PR R AT A 22 G2 14 22 4 PR AP S B A0 A 2 52 56 0 B A, R TR ¥ T MR e 9 N AT B AR AE

A R BCHE 1 i o T E DD AR, H AT AR d i H AR g R ME B, 20 I B BOBOE I B
FORBL Y — 5V F A, 3R AR AT BB B9 (I )R 45

4.3 % 7T I A

1. e $E
(1) 5 il £7 U4 ] 5K s & TCSEC/TDI W — £ 4 42 G 31 f) 4 €0 )o

A. C1 B. C2 C. Bl D. B2



B AL S R

(2) SQL % GRANT F1 REVOKE &4 A LA F 3k 52 B ( Y
A. H EFEAER B. 3 il 77 B4z i
C. B 1 f B 2 D. ¥4k P it

(3) 7ESR A7 B I HLH b, 4 E KR AT IE S 5 55 T % 4K 9 3% Gt , 3= (] DA & 4K
HEATIN T $#84E ( )o

A. B B. 5 A C. R4k D. £l B A
2.
(1) B8 e & 2 H R GHE - B 200 ; ‘ A in % 4

(2) %080 B b JRU iR B4 108 A 56 b o 2 B vk AR 45 O A W1 B R B s XL BR R

(3) HH e f (B S Br bR — 45 B8 P R A AR S 25 0

(4) Xt H P £27 3] INSERT AUPR B, — 5 E A& %) i) INSERT AU PR , & 0| H
A E S GRS . BR T HRAHS], HoAth 51 f) {8 2% B JEE N o

4.4 HRIVEFE

1.

(1) (2) (3)

2. =

(1) A EfFBEs s mlfF RS e &t
(2) #X

(3) IR

(4) £ ={H HME



CHEIR) 5 5 B8 40/ 48 B8 FE 1 52 4 P . 0008 T 1% 5 B 1k 2 48 AR b 208 B9 IE
Mo H T RO A i RO 2 )RR IR R Y, DR b R P G o R M O A A

B R A S8 B LA = AN T T, S8 B R L SR E SCHLT | 5 B P A A P AN B e LY
SR 2 A1 e 7 R A i A i

51 EBEAXRINMRK

O TET W 2 B ER E AR RN, LR FME 3K, BUEEK %
B VERE &5 RO PR B0 22 2 M A X AR AR

@ TEEA[E SR A : DBMS SERMEEHIHLHI B9 = AT i, B 52 8 vk 29 R AR 10 E 58
BV 24 SRR AP R G A 0 e 2 A R 5 68 D ik A2 % S BRI e e RO T I

@ WEE—K =60 SQL 75 & SR R 52 Btk R, 6145 2 S A
E ;8 XS Mg B & LS5 A KK E 8.

@ ¥Ex5 :RDBMS G0y SE B2 M8 52 B M 6 SRt , B S 8 4 b S S AR S B 5 I SE e A
F P 5 SCHY 528 B 2 R 2k A s, RDBMSS [ 3% B fof 8647 2b 24, LA DR B389 IE W 5 A %, oo
PO 2% 10 2 55 R S8 B 4 4 S BAIL

5.2 JBESAEN

L AF 2 B P ) S 7

- R R Y S A U 1Y L P AR A

2. BHE PR 1) S8 B VR M 5 MO P B A M A A DX R AR 7

BB R Z SRR S HRA - EMBKR, A& RN T 6 1L
6 P P AR AE A AE 508 SCHO RO, By L 55 DR 15 8080 B0 A R0 i, BB 98 2 35 3ok 457 3% i ( Garbage
In Garbage Out) By it il B9 JC 2% $ AF RV R IR G5 2R 5 J5 3 S OR 4 530 2 B Lk 0 38 1) O A e 2k



WA AL 5 S EAR AT

FEHL . AR R 0, 2 4 P GG 1 o X R R A o T P Sl e A, 5 6 A O Y B X B
A B il SCH) B

3. a2 B P i 52 A L Rk 7

B« 78 B R 24 SRR AR 5 I T v B R O 12 R ) i LA R A -

4. DBMS ) 5¢ Pk 42 il L i v 2 A 98 =405 il f Th Rk 2
e

@ %EXIhAE, B St 5 S 5e 6 P 2 R A Bl ] o

@ KA, NEAM P R HAOREFRRESEE TS BELRERMN,

@ BALEIRTIRE a0 R K B P IRAETE SRR EE T B AR, MR —
114 Bl 1 e £ UE 2% Y 52 B 1

5. RDBMS 75 3¢ Bl 2 Il 52 % P i 75 22 2% J Wi 2t 1 7

e

=

RDBMS e LS M UM T EE B EBRAS M BN A FMEL, LEHP &4
J& B Ak B W

(HEIR) R 5. 1 TR M B4 T T RER IR S B SE B 1 1 4 R L LA B AT LR B 9 S (] 19 i
LR A TS T LIS W(REIR) 5 5.2.2 /M.

2 K (40 Student) Z &K (Hln sC) ik 2 4b 7
WREBIA S B ~— A4 fE4E
AR S IRt ~— 1& S S AE fE4

T B o 4 —T TR SR o/ 2 00K M B/ B B b =S {H
B =M — TIREMARS RN fE4/ R B/ BB =

6. A T KRR
PT(RLS, 82,1, 1%, TR, 815) P RITS hF;
WITGHRITS A0, 2 A BiE) RTS8 60,
FI SQL i 5 % SUX P~k R, ZOR 7R b 58 iDL T 5 B AR AR AR i 5 X
(1) BXEAMEXHEH;(2) EXSBEREME; (3) € VRTERAGET 60 %,
%
CREATE TABLE DEPT
(Deptno NUMBER (2) PRIMARY KEY
Deptname VARCHAR(10)

Manager VARCHAR(10) ,



wsu wmwent B

PhoneNumber Char(12)
)%

CREATE TABLE EMP
( Empno NUMBER (4) PRIMARY KEY,
Ename VARCHAR(10) ,
Age NUMBER(2)
Job VARCHAR(9) ,
Sal NUMBER(7,2),
Deptno NUMBER(2) ,
CONSTRAINT C1 CHECK(Age<=60) ,
CONSTRAINT FK_DEPTNO FOREIGN KEY ( Deptno) REFERENCES DEPT( Deptno) ) ;
1. HERRRGT, MM R LR S RSB P2 58 8 M 24 1 &0
B, — A Al 43 ) kAT b B 2
2 T R SR SRR RN P SO S8 M B R A — MR SR AR A AT 9 O Kk AT
Ab R X T S 2 R0 e M BB D AN TR 5 AR 4 AT A I AR N AT —
S0 B A4 BRAE , AR IEBOHE R 0 IE B . BRAALER AT DI 2 DL F A 5 (IR ) 56 5. 2.2
/N,
8. FLBA A2 AT — AN /N BRI &, X R Male ic R HEM A9 B 245 B, X R Female i %
EMOTEERS . #E— WS KRR ABRHAE 50 ALIHN (7R, e # T X R Fe-
male il % % Male)

%
CREATE TABLE Male / * BIE & & Male * /
( SerialNumber Smalllnt PRIMARY KEY, /% M FES S« /
Name Char(8) ,
Age Smalllnt,
Occupation Char(20)
)
CREATE TABLE Female / * Q| # % & Female x /
(SerialNumber Smalllnt PRIMARY KEY, /x MBI RIS « 7,

Name Char(8) ,

Age Smalllnt,

Occupation Char(20)
)

/ % B E W = PARTY * /
SELECT COUNT( % ) FROM Female)




B BAMULE Y T ERH

<=50);
¥ & , KingbaseES H Fiiif A L HFH 5 o

53 T I A

1. EFER
(1) EXRRAK EHERE FHJEE( Ys
A. b7 HE— B. NEEAZ
C. ME— H#R/ £ JEMEA Nz D. ME— H A )8 v A R %

(2) *TFiEM] CREATE TABLE R(no int,sum int CHECK(sum > 0)) ] CREATE TABLE
R(no int,sum int, CHECK (sum > 0) ), L F ¥ A 1F 8 19 =2 ( s
A BFIEAEHREAEN
B. Hi# & L TR LR ARG, G # € LT oA W2 &
C. MZRIEM WA RBRA —H
D. Y sum J& M BB KA, IR PIRR CHECK 2 3 AR 22 4 460 A
(3) T F 5k I i 2 ( Yo
A. {#i [} ALTER TABLE ADD CONSTRAINT ] L) 38 fiji 3% F 50 41 19 2 5
B. iR JEME A b€ LT UNIQUE 243, | A AT LA Ry 58
C. @M A g LT HMBL W A AL K2
D. Afgf#i i ALTER TABLE ADD CONSTRAINT 3 fiif 3= 5% %

2. %8
(1) 7€ CREATE TABLE i, F /& SCH) 58 % 1 n] LUE o
FrAEH,
(2) REARWEHEASHIIHAXR THEME A, THERZTHAXM M A BHEER F
HEL, S EZMBR T A3X kT4l Et , R 40 0T LUK FH 95K B 645 S s o
(3) %E SCHECHE P o2 1 — MU #h SQL Y A S
3. gl

(1) 25 58T i Y & R AR

MRAR(ARES , A FEE PR

WH (B H %5, %0, T AH S, 2E0)

Z25(BEMS, ANRA%S, TAERE) /* —DMRFRARATUSMEATH , -0 HA
AP RSN, T AR R 4 5T A B2 00 5 9 H 8~/

5T A e B LR

O EX=ARR P EN SME ST,




WS E BRI

@ ‘AN R MR A RER L 35 % ;

@ BTG A BRR L AR PEIm” BB R

@ — PRGBS IN&FIE B8 TAER RGeS 12 9 H 5

® HAWMEZELH S MR AL;

OF N EWNGE S ISRINEE - &N -7 :busk s

(2) &M (1) P8, F ALTER TABLE ADD CONSTRAINT B4 T 52t 45 .

O ARARESBARARK AR RS " B, 43BN R EFE, & R4 K
W4 26 454 5

Q@ @, fH 24 [ 2 i ff 71 55 A4 5 8 4 NULL;

@ R, {524 Sz 24 5 a4 700 £ K 7 70 28 B Bk s A8 24

@ TAERFEZE 1 2] 12 Z[6];

® BHARARIZ

(3) i/l CHECK MiF S (1) h I H X RS Mg LR,

(4) BT i Ok AR

Teacher( Tno, Tname, Tage , Tsex )
Department( Dno, Dname, Tno) /x i Tno AR FEMFEMPRTLS =/
Work ( Tno, Dno, Year, Salary) /x BRRFERTHER —FRTHE «/
¥ T 3 R i K A
© et A BT BOME , K e BOR(E B AR Work & &, AH 5 1 )& ¥ L NULL {8 ;
Q) 7 B 20 A % F, G SR A % L TH AR R, 0 TH AR R AR .

54 RIBEFE

1.

(1) | (2) | (3)

2. BZ 8

(1) NOT NULL  UNIQUE CHECK
(2) HBIFT SRMER BONZEE
(3) DDL

3. 545G

(1) CREATE TABLE #f%5 A i



B AR T B

( A\ Fi4i% int PRIMARY KEY,
24 Char(8),

AEH% Smalllnt CHECK (4E 6 <=35) ,

IFK Char(8) CHECK(HAFR in('HFUN", &I B £2', " ##2') )
i

CREATE TABLE 3ji H

(% H 4% int PRIMARY KEY,

% ¥ Char(20) ,

3T NG5 int,

5| Char(8),

FOREIGN KEY (i % A 42 ) REFERENCES BF78 A 5t ( A R4 2)
¥

CREATE TABLE £ 5

(5 H %5 int,

A G4 int,

T AERt 8] Smalllnt,

PRIMARY KEY (I H%i%5 , AR 45 ) ,

FOREIGN KEY (i H 432 ) REFERENCES i H (i H 4 &) |
FOREIGN KEY ( A £ 42 ) REFERENCES W55 A & ( A B 45 ),

)3
CREATE ASSERTION T_fEmfEIFR®&l /7 « GBI E TAE0 PR « /
CHECK( 12 >=ALL(SELECT SUM( T.fEf[i]) FROM £ 5 GROUP BY A %5 ));

CREATE ASSERTION 15 H £ fin A% /o BIEE W= 0 H 20 A B i s+ /
CHECK (5 <=ALL(SELECT COUNT( A i 445 ) FROM £ 5 GROUP BY Wi H4%)) ;

CREATE ASSERTION #f3E i &2 H / + Q12K 5 W5 51 2 n 35 H BOERH « /
CHECK (3 >=ALL(SELECT COUNT (% H 45 ) FROM £ 5 GROUP BY Afi%i%2));
(2)
(@ ALTER TABLE 3 H ADD CONSTRAINT C1 FOREIGN KEY ( fi # A %4i%) REFERENCES # %5 A &
( AFi %5 ) ON UPDATE NO ACTION ; / * 5 i} KingbaseES #) 2k A {5 & NO ACTION,
it L NO ACTION 3] LAk * /
(@ ALTER TABLE 351 H ADD CONSTRAINT C2 FOREIGN KEY ( i # A %4i &) REFERENCES Bf5% A
(A5 %5 ) ON DELETE SET NULL ON UPDATE SET NULL;
(@ ALTER TABLE 3 | ADD CONSTRAINT c3 FOREIGN KEY ( 7 # A %4i %) REFERENCES #f55 A £
(N5 45) ON DELETE CASCADE ON UPDATE CASCADE;
(@ ALTER TABLE %5 ADD CONSTRAINT ¢4 CHECK( TfEff[a] >=1 AND TfERfE] <=12);
(5 ALTER TABLE Ji H ADD CONSTRAINT ¢5 CHECK (% ¢ IS NOT NULL) ;



BSE BIEETEG

(3) CHECK( % A% IN(SELECT A %5 FROM BFFE A1) ) ;
(4)
(D CREATE TRIGGER NewTeacher
AFTER INSERT ON Teacher
FOR EACH ROW AS
BEGIN /= 4 A B 00 J5 ¥ e 2O 5 B 46 A 2] Work &, A8 £ /98 #EW L NULL » /
INSERT INTO work VALUES( new.tno, NULL,NULL,NULL) ;
END;
(2) CREATE TRIGGER UpdateAge
AFTER UPDATE of tage on Teacher
FOR EACH ROW AS
BEGIN
IF(new.tage < old.tage) /% BT O AR 8 Bt 4 SR B4R S IHAE B/ + /
UPDATE Teacher SET tage =old.tage WHERE tno=new.tno; / * Il B IHAE /L% « /
END;

B AR ) RDBMS SEBLfY fit & %818 WL & AR, RIS, Wik E7E EyLE B ntiE
B i R R R R






AP RBBEHIL, XRERXRRABIFEFENELANE . FIRXTHEBARD: —1 2
HRE T T 9, A5 T FH SN IE AR ) 56 2R B0 B R A M S e R AR5 55 — R S B 7 T
4, 5% R B0 BOS R AT B R BT IO O T R Rt , AT 48 56 28 8088 B8 o i AL Ak
B AR B R RO BE . AR A B RO B P B S T R E A A A LASR A R
PEBETH 4 S AE

6.1 EARFIRK

Zliﬁﬁﬁ@éf?ﬁ%ﬂm,wgﬁﬁﬂmléﬁﬁﬁ AT N R N HE A BOR AR A ((HEiR ) 58
6.1~6.3 ) FE A ((HBIR)EE 6.4 7)o HIH BAPAANZERBNE 5 H ZIFR
Ef‘if"#"jiﬁfiﬁ%}ﬁo

E’J’f%/‘iﬂﬁx z{am%mmﬂ ??E ﬁ?&m, A IN NE VAL & AR
@ WEE =M 4 MM AR SR, %Aﬁﬁﬂﬁiﬁqﬂﬁfﬂﬂlﬁl@(ﬁ/\ﬁm ﬂi}IJ
W 5o B TTAY) AR DR TT o RE B AR 48 N I 18 LS8 B S M O A R X Y B HE K 4R
IF Rl AR 8 0 81 0 B e — 1> 26 RARUR TR L
@ AR - GO E K 8] B R B HLE R

6.2 JAEBFEAT

L. PRAEIE 45 T IIARE I E X
BR B 30 20 R RO L 52 4 R RO % B A e Y A AN 485 (all-key) |




BE & o sxmnessmmn

INF .2NF 3NF  BCNF , Z {H {K#i . 4NF,

* il BT -
i 25 A TBIAS BB OB S BE IR ) b 95 T T ok, G Bl % BE B E B Az X se g
e,

=]

RBKE: X R(U) R— M XRERL,URRMEHES X MY R UMTFE. ¥ T
R(U)MAERE—ATREMISCR r, R r RALFAEMAJCA , ENHE X ERBRMEEME , mifE Y
E RPN, WIFRX RO E Y7 3 Y pR BB T X7 IR X— Y,

* fif At

@ PR BRI For HE A Y — ol 0008 AR, e 2 e o ) — e Bl o

@ pR B A S A 22 1] B — I R (R BUAE SR (R B AR S o LT A9 58 AT LA,
R XY N r PAEEWATTH , EENE X ERRPEEARR, IBALE Y A8 M — AR,

@ FATTZE NI ] S B A7 A B 1 SR 52 © AT 22 18] 19 o B0 T, B o 50l Sz e 1 (4
BT B —FhiE o

@ BRI B A A6 K R R FEREA I 20 809 56 - (f8) W6 2 9 29 SR 2, ThT 2 48 R 7E AT

A i 281 f8) — Y1 5K 2R 149 B0 2 ) 9 2R AF o
e

=

564 PR BRI B BRBUK R : 7 R(U) b I X— Y, I BT X B4R — B 74
X' #A X'V, FR Y X X 524 R BUR T, i0/E -
XL» Y
#H XY B Y AR5 R BRI T X, WFR Y X X 555 s BRI, 04
x—2.y
FRBMHE 7 R(U) T ISR XY, Y& X, YoX,YoZ Z &Y MFR Z % X 1435 o B #i

B ER . & K % R<U, F> PR PERBIEALS % KU W K % R (R ER, %
IRHERSZ T — A, W78 52 B o 9 — A S 79,

*ﬁ#ﬁ

D) 3¢ 5L B BRI A 5 S MM 658 2 25 2. 1. 1 /N ot FUR A P M e SRS
55 28— R L R R — M 5 — A T4 DO e 41 S

@ B RTA T R 5E X HEH AR T T (IR )6. 3 5 BUR MM B9 /A T R 5005 , 9T LA M

R<U,F> R BKISE F i %, SRR g % .
%

(S

SMEG KA R PR SRR X IFE R (75,0 X B — A X RER MR, W5k X
A& R SRS, L ARAMY
S B RGN 2 (all-key) .



pow xzumnie [

.

=

INF i — 456 RN R 19 AT A & PR 2 AS o] 20 (9 BE A H 48 10T, W) R e INF,
* AT
B REMXEREAANREBENER, AWHESE WX BIEEBEARER LR

BOE P
o,

=)

2NF: # X AZH# Re INF, 3 HE— 1 9E EB AT 2R BUKHE T R /95,0 R € 2NF,
BNF: X HFMEAK R<U,F> mERFEXFERS X, BYEH Y REERHE Z(Z&Y) B
X—Y, (YD X),Y—>Z 57, WFR R<U,F> €3NF,
BCNF: X #4838 R<U,F> eINF, # X—Y H Y & X 0 X &AW R<U,F> BCNF,

s fEE AT
PEH BRI MM XN, &2 E B &R : SNF C 4NF C BCNF C 3NF C

ANFCINF({(BEE) K 6.2) . REW BN A A XFET KA.
-

=

ZEKE X RV ZBHEE U LN XREZEX XY ZRUNTFHE IFH Z=U-X-
Yo XREMK R(U) R ZEKE XY 8o, GBS R(U) E—XFR r, BER— X
(v, 2)fH,H—4H Y O, XAEUET « EHifl 5 2 XX,

ANF : X ZAEK R <U,F> eINF, WX F R BN EEALZHEMKE X>-Y(YEX) X

WEA, MR R <U,F> €4NF,

* fiF T -

Xt F 2K E XA LR, (Big)15E L 6.9 MEH XA H T —FMEME L.
R AE 4 R 5 — R AE N G o BEE T LAY H A [R] 4 58 SOk A 20 {E MK, B F O
5 PR ) — g SOk 48 Z ( HOBiHE S .

2. N —MRT R FAE BRR F2FEEBNXRBUEE.

R ENREAR 25 M4 HAERD Z4 S EmEX,

AR RBYEA HES L8 RH ANBARAES .

AR BYEA . RA RS BDPAFMA N,

R WIRYEAR 2% OLAF Oy b ANEL

ARBEXWMT :— M RAELET R, B EBFEIH -, 8 A ET¥4E., —4
AWFAEGER -EEX, BMNFENSNE TS, BNESEET¥E., 2EB MY
2H—PTASER.

HHHXREX, S M BA KRB MW/ R BRI | 15 1R 7 77 76 15 138 o8 B i, X
T R B 70 3 = 2 B P A L, 338 oR OISR 58 4 ok BUIR R, A 2 5 4 R B A o



WA AR S S R AT

&K RNREE S A BRA 2MFE.
¥ Z 4 .24 S(SNO,SN,SB,DN,CNO,SA)
Pt C(CNO,CS,DN,CNUM,CDATE)
% D(DNO,DN,DA ,DNUM)
2/ P(PN,DATE1,PA,PNUM)
24— 25 SP(SNO,PN,DATE2)
Hd1 ,SNO %5 SN #:4 ,SB 44 H ,SA & X ;
CNO 5 ,CS %144 ,CNUM BEZ% A\ %, CDATE AK4EA ;
DNO %5 ,DN £ 4 ,DA RIPAZE A, DNUM &A%
PN 2254 ,DATEL L 4F A ,PA #i53 , PNUM 22259 53 A%
DATE2 A &4,
W i 25 AiE B A X R RN R BUREE T .

¥ oF

S:SNO—SN,SNO—SB,SNO—CNO,CNO—DN, DN—SA
/x = RWFEEER—FEX «/
C:CNO—CS,CNO—CNUM,CNO—CDATE, CS—DN, ( CS,CDATE ) —CNO
/x BTN GE R — AP/
D:DNO—DN,DN—DNO,DNO—DA ,DNO—DNUM
/ x F L BRIE O, R A MR B —— XN * /
P.PN—DATEI,PN—PA,PN—PNUM
SP:(SNO,PN)—DATE2 /o EEBMBEE ST AN ASER «/
S A ALE 1) 4% 3 R B -
[H % SNO—CNO,CNO—DN,, fif LA 7 7 1% 13 pR ¥ HK #i SNO—DN,
[y CNO—DN,DN—SA , it A 17 1F 14 i3 of B4k i CNO—SA
[H 3 SNO—CNO,CNO—DN ,DN—SA , fit L) #7 75 1% 1% ok Bk #1 SNO—SA
C P 7 7E 1 1% 36 oK BUHKHE -
[H # CNO—CS,CS—DN | fif LAfF 7 15 1% s $ Kk #i CNO—DN,
ORI B L A T 2 TR M RO 1 L
(SNO,PN) —DATE2 #1(CS,CDATE) —CNO pREUKH AT EA 2 M@, B2 %
4 pRBUHHS , B A EB 43 eR B R 1 0L

KE i 1 75 AN e
S SNO CNO,DN *
C CNO #1(CS,CDATE) DN *
D DNO #I DN x *
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/ % 5 X E 25§ :HCno, ; HCname, ; HCpno,, : HCeredit, : givencno * /
/* AR PHEARRES A EAE & givencno * /

EXEC SQL SELECT Cno,Cname,Cpno, Ccredit
INTO:HCno, : HCname, : HCpno, : HCcredit /= 48 SQL #rifj &5 it A =28 B = /
FROM Course
WHERE Cno=:givencno;
Q@ f##
X B T 58 A R A A AR LA Bk A SQL B, BRI BIF IS % (i) B
[ 8. 1], FHAR 4 52 brfd FH 9 RDBMS #7058 Al o
/ # £ XL F 45 :HSno, :HCno, : HGrade, : givencno, : NEW Grade * /
/ x TERFF i A Z A A IRTES A £ & givencno x /
/ * 5 bR SCX, %R 9 SQL i 4] * /
EXEC SQL DECLARE SCX CURSOR FOR
SELECT Sno, Cno, Gradet

FROM SC

WHERE Cno = :givencno; / = B )RR S 48 & givencno 1 % /
EXEC SQL OPEN SCX; /% FT IR e SCX 35 [0 A W 45 RS —17 * /
for(;3) /o« PRI GE M B SR AL PR A R D 5% + /

| EXEC SQL FETCH SCX INTO:HSno, : HCno, : HGrade ;
/x HESEWERR K S AT ER A AR« /
/* SN AE WG B ) [a) PR A B I AR D R A B LA+ /
/% U SR TEPE B ARAE + /
/ * P8 A BB LS R : NEWgrade w1, 88 J5 X 24 57 I AR 48 7] (9 245 DR ARG IE AT 508 = /
EXEC SQL UPDATE SC / * i A3 SQL BE i) * /
SET grade=:NEWgrade
WHERE CURRENT OF SCX;  / Xt 2§ #iFbr 45 1m0 #Y 0k 48 15 R S5 7 5 5 = /
/x DAL FESE SC RIGLILTEIR + /
fs
EXEC SQL CLOSE SCX; /% PR EFR SCX R T F1 2 ) 45 R Xt 1 * /
/o« BATTEE + /
2. b2k IR L S A AR SR U T 2 B
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CREATE PROCEDURE discrete_math_grade( )
AS
DECLARE CURSOR dist FOR / * 5E XL kR x /

SELECT grade FROM SC WHERE cno=
(SELECT Cno FROM Course WHERE Cname ="25 8t 2%") ;
p_100 NUMBER :=0;
p_90 NUMBER :=0;
p_80 NUMBER :=0;
p_70 NUMBER :=0;
p_60 NUMBER :=0;
p_othersNUMBER :=0;
p_gradeNUMBER ;

BEGIN
OPEN dist; /7w fTIFUFhR = /
LOOP
FETCH dist INTO p_grade; / = {§i Fi{ig#r * /
EXIT WHEN (dist% NOTFOUND) ;
IF( p_grade==100) THEN
p_100:=p_100+1;
ELSIF ( p_grade >=90) THEN
p_90:=p_90+1;
ELSIF( p_grade >=80) THEN
p_80:=p_80+1;
ELSIF( p_grade >=70) THEN
p_70:=p_70+1;
ELSIF( p_grade >=60) THEN
p_60:=p_60+1;
ELSE
p_others : =p_others+1;
END IF;
END LOOP;
CLOSE dist; / % X WEkE * /

END;

@



ARy HEAR S R B

@
o)

@
M AT R —TTIRAIR RS PRSI E 4 St
CREATE PROCEDURE avegrade( incname CHAR(40) )
AS
BEGIN
SELECT AVG( Grade) FROM SC WHERE Cno=
(SELECT Cno FROM Course WHERE Cname =incname) ;
END;
6)
AT - 4 SC R A R DR LS grade FO{ELH1 B 43 S8 h S A
CREATE PROCEDURE gradetype( )
AS
DECLARE CURSOR gradecursor FOR SELECT grade FROM SC;
scgrade NUMBER ;
score CHAR(1) ;

BEGIN
OPEN gradecursor; 7 * AT I UERR * /
LOOP
FETCH gradecursor INTO scgrade; / o fdi JHUEbR * /
EXIT WHEN ( gradecursor %NOTFOUND) ;
IF ( scgrade >=90 AND scgrade <=100) THEN
score :='A';
ELSIF (scgrade >=80) THEN
score :='B';
ELSIF ( scgrade >=70) THEN
score :='C';
ELSIF ( scgrade >=60) THEN
score :="D";
ELSE
score :='E";
END IF;
END LOOP;
END;
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(1) XFFF i i £ PERE =X, (o A i A 3K SQL 58 Jl 45 1~ 11 -
Teacher( Tno, Tname , Tage, Tsex)
Department( Dno, Dname , Tno )
Work( Tno, Dno, Year, Salary )
© ARHEFH P AR TWE 45 0T T XA T M BOR k45 AR ) & T
@ HRHE P AR T3 BT A XA TR BT TR SN 52 M .
(2) HR4ET B PEAR X, 5 i /2 BER i PL/SQL f7 i 72

Author( Ano, Name , Age , Sex)
Book ( Bno, Title,, Publisher)
Write( Ano, Bno, IsFirstAuthor)
© HEEHE WS MERIEEFBIF Write TR IHBRIEE B1EF L
Q@ HERA  MRIBEE BA— A, WS EE 25, AWK [ NULL,

8.4 MHEIBEXR

1. 3% 5
(1) EXEC SQL 435,
(2) =18
(3) ks
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(4) Bl IR 55 4%
(5) # Az SQL PL/SQL ODBC JDBC
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(1)
@ HRHE PR A R T8, 45 BT 5T R A W MO 4 AR MR & TR
void showInfo( )
!
EXEC SQL BEGIN DECLARE SECTION ; /o AR UL TG * /
char Hname[ 20] ;
int Hage;
char Hsex[2];
int Hsalary;
EXEC SQL END DECLARE SECTION; /x EAAREPHEER «/
long SQLCODE;
EXEC SQL INCLUDE sqlca;
int inputsalary;
printf( " Please input the salary." ) ;
scanf( " %d" ,&inputsalary) ;

EXEC SQL DECLARE showCursor CURSOR FOR / # & Y iff#% showCursor * /
SELECT tname , tage , tsex ,salary FROM teacher,work WHERE teacher.tno=work.tno;

EXEC SQL OPEN showCursor; / * §T FFiiEb5 showCursor * /

for(;5)
|
EXEC SQL FETCH showCursor INTO ;Hname, :Hage, : Hsex, : Hsalary;
if (sqlea.sqlcode | =0)
break ;
if ( inputsalary < Hsalary)
printf( " name ; %s , age: %d ,sex: %s ,salary: %d\n" , Hname , Hage , Hsex , Hsalary ) ;

l

EXEC SQL CLOSE showCursor; / % KA HEbn showCursor * /
|
@ ARHEFH P AR T KA XA TR IR BT TRE S 52 M .

void updateSalary( )
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{

EXEC SQL BEGIN DECLARE SECTION;
int Hsalary;
int inputsalary ;

EXEC SQL END DECLARE SECTION;

long SQLCODE;

EXEC SQL INCLUDE sqlca;

printf( " Please input the salary:" ) ;

scanf( " %d" , &inputsalary) ;

EXEC SQL DECLARE updateCursor CURSOR FOR / * 5E L{iFFR updateCursor * /
SELECT salary FROM work ;

EXEC SQL OPEN updateCursor; / % ¥TJFUiEFR updateCursor * /

for(53)
{
EXEC SQL FETCH updateCursor INTO : Hsalary;
if( sqlea.sqlcode ! =0)
break ;
if(inputsalary > Hsalary)
EXEC SQL UPDATE work SET salary= : inputsalary
WHERE CURRENT OF updateCursor;

I

EXEC SQL CLOSE updateCursor; / % KM #FHr updateCursor * /
EXEC SQL COMMIT WORK;
I

(2)
@ fEfEE s MERERE B I Write FllBR1EH S 1ER B
CREATE PROCEDURE deleteAuthor(IN authorname CHAR(20))
AS
BEGIN
DELETE FROM write WHERE ano in( SELECT ano FROM author WHERE name = authorname ) ;

DELETE FROM author WHERE name = authorname ;
COMMIT;
END;
Q@ HERL, MR BIEE BA — A, W EH 2T, & 05K [ NULL,
CREATE PROCEDURE findAuthor( IN bookname CHAR(50) ,0UT authorname CHAR(20) )
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AS DECLARE
count INT;
BEGIN
SET authorname=NULL;
SELECT count( * ) INTO count
FROM write
WHERE bno in
(SELECT bno
FROM book
WHERE title =bookname) ;
IF 1==count THEN
SELECT name INTO authorname
FROM author
WHERE ano in
(SELECT ano
FROM write
WHERE bno in
(SELECT bno
FROM book
WHERE title =bookname )
)
END;
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BRHABEG),FE, AT LR 48 X 2605 B 84 B AT 1150, 10 A P 2 0 o L
KRG LEAF A,

@ R BRI Y E G HE B T, R AT LA 3h %t A R HE 4T 5B 1k LA gk R AR
WA RATH R, BEXRREHT VLA ESRF MESRFAELRENAPEERZA K
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@ AL T LA SRR 50 A [F] A PAT R, A b i R AR B — A, T AR B —
fit LB A BRI JLFD AT BE 14 o

@ AP aE TREE LR R, XEREBEREE RARIFNEF A4 %
. RGBSR Y TS A AFRHA X s AR,

2. KX FE R(A,B) M S(B,C,D)EH T :R A 20 000 A~JC4,S A 1200 e, —
PHAERE 40 S R B9ICA L BE%E 30 A~ S MTCH M B T I BRET B 2 AR BE R B E

@ R F&AHZET|,select * from R;

@ RPANFEW,H A 3)ZE B+HET|,select * from R where A=10;

@ EMEAIEH R~ S;

@ HeFF B IFIEE R % S, X4 R 5 S 7€ B @M 74 7 1 G5 WAl i B0 .

-

O T BX R HAT 2R, BB =20 000740 =500,

(2) X R BEAT RS 440, B =3+1=4; Hh 3 Bk B+ R FI3R 1 Bk .

(3) R A< B 20 000/40=500 -5, S 42 B 1 200/30=40 N3, L) S Hhoh3 , 8% P9 7740 B il B
Bl kﬁ%ﬁ%ﬁ%ﬁ?ﬁy&&ﬂy:m«»nt‘)lw * 500,

@ YR R F S #AE B RHE EHEGF I, B 500+40 =540 ; 4 5 #5 % A HEF, WA E -
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HEFF AR , 45 58— 0 54042 % 500 * (log,500+1)+2 * 40 * (log,40+1) ,

3.0 A IR BUE P, AR R R F AR T REAR.
SELECT Cname
FROM Student, Course ,SC
WHERE Student.Sno=SC.Sno AND SC.Cno=Course.Cno AND Student.Sdept="1S";

A I EOR (G B R F LR T A RS K.
it G AR ACRGR R TR IE R, 5F F 5 R AR A S A 580 3o S i 0 o AR kA T4
TEAL B i AL 5 B b T A

?Eﬁ TCname
project(Cname) O Student.Sdept="1S'
select(Student.Sdept="S") SSC.Cno=Course.Cno

X

join(SC.Cno=Course.Cno)

/T

Join(Student.Sno=SC.Sno) Course 9Student.Sno=SC.Sno Course

s
Student SC / x\

Student SC
BRI i RARBOE LR

T Cname
TSC.Cno:CourseCno
x

O Student.Sno=SC.Sno Course

sf\

G Student.Sdept="S'

Student
AL G i 2t

4. X FF T BOHE PR AR X

Teacher( Tno, Tname, Tage, Tsex) ; Department ( Dno, Dname, Tno) ; Work ( Tno,Dno, Year, Salary )
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{2 % Teacher [ Tno J& 1k . Department f#] Dno J& ¥ A & Work f Year J@¥E 5 B+ &R
51, U B H G 0 T B ERAE B AL P T
(D select * from teacher where tsex ="Z¢'
) select * from department where dno < 301
3 select * from work where year <> 2000
@) select * from work where year > 2000 and salary < 5000
(3 select * from work where year < 2000 or salary < 5000
%
@ X teacher #4742 KM , A B UL 2 AW R EN R &,
@ R dno < 301 BT R H B, AT LU R 514K 3] dno =301 f 5|50, 5& )5 i
#H BRI 415 5] dno < 301 #Y & 5| 10, 5 i iX 2 45 £ 4R 3] department o1 f) ST 41 ; G SR
dno < 301 WYJCHE HE Z , 0l LI R F X} department A9 4 3 14 7 A0 B,
@ *f work #4742 RKEAM A H LA Z B L year <> 2000,
@ ifiid year R G| B 2 year > 2000 [T, K A JC4H B & 3 2 salary < 5000,
& Xf work #EfT e RAH , & F/ LU Z B L year < 2000 5 salary < 5000,
5. % TR 4 PR BOE ERL S AFAE AN R A AR A
SELECT tname
FROM teacher, department, work
WHERE teacher.tno =work.tno AND department.dno=work.dno AND
department.dname ="{1 5 L &' AND salary > 5000
] TR L R OG BRACER R 1B R R, OF X OC R ARBOE B W A7 Ak, B A AL TS
T A
TR

project (tname)

select (department.dname = i+ # 4L %' and salary > 5000)

|

join (department.dno = work.dno)

/\

join (teacher.tno = work.tno) department

/\

teacher work



BB LRHMLBAERRMA

K ARBOEER
7 tname
O department.dname = 'timm;?:msalary > 5000
< depanmem.d|no = work.dno
l
/\
O teacher.tno = work.tno department
!
/\
teacher work
AL BB LR .
T tname
Ndepartment.(lno = work.dno
M teacher.tno = work.tno Odepartment.dname ="t} HAHLF'
teacher S salary > 5000 department
e
6. A 56 2 K P A B AR e A ) A B — BT
%
i A DL A R s — A RE AR = AR ALR
@ P12 5 R AT RESE I .

@ BB 15 T BB 5 R A AT

3 LB LT SOL I UH 2 545 S e BT

(@) 5L S5 P [7) 5 B2 7 T 2 BT 190 5 LRSS A ok U — A 3B 5

® KB AFTFREX .

© FEHCE IS B

fite #r -

O~ @KL T . @8 KWL .

© HFRIZ TR AT RS TR b W PR AR R I O AL — RO SRR K R A9 T4, T
R R PRI S5R /N



B AR T R

QR EHMEFZHEFMHET. WRER - TP RXRALAE TREEHMERFEZ
B, AT DA B 2 RN O R 0B S 45 Al ok, BV E AT A AR Y JT 4 JE R X X 28 T 4 A
B,

@ EEHFAHMREFHNEAZREFER. WHEHA JOINZH #HFIILH, 5L
TET ) P phy 26 0L, ZEHE AT JOIN iz 8 (H R LAY Bk th O R u 4L, WA BN T #OE #814E
(38 B 25 4w B B 7 B ) T L A A — o O R

@ R LEE PR FAE BT BT FILRGS & &R — M EEEH . EENIE
FEE AR AR RR LR FIILB- ARSI R L TN ME 2,

O HKHAFLFREX, BHE - RALFREAFLLERRAFRELE LG ES
HRARTREX, SENORUEN, € LRBREAMEA L FREKXBHEL.

© FEHUEE M E S . HEHEARAE R O R AR P B TR A RO BRAE AR OT T £ 0%
A . BIMRGEER % HEF & F H ik Hash BEHEEE K

PG T MR RR R T B AU AR =Y B AL Y

7. R KRB R B R A W — B IR
o

=

BN RRRGEWRATTEARME , KBS TAT LLHN T -

(D) 4825 V)2 e WL o PR SR, 38 6 D B N IR R SRR

(2 T B FE R A v (B AL ) T 3K, BV PO A B 3k 4 R Y 3 T A B AR Ak 1Y
.

(3 P FEARE B A7 U AR

@ A= AR, B BT A B/ B R B AR AT

fife BT -

BEF AL SQL Ay A B A £ AL M BE & 45 B R % 2, T ## SQL 2o ifg 4b 38 T4 i 25
Bo ) B 9. 1 FoR, T 2R LA /e A i AL B8 b 9 B0 b i

9.3 3 7E IJ A

EIBRXFEHAR(A,B,C,D) ,Ri&k B LRA B+RES|,(C,D) F BARBEHN BRI,
BARKXFRILFE A 100 M7, R BB & H &5 20 D597, B X R R 10 000 4~ HdE He .
BT & B RAWEHE LF R 10%, B+ R 3 2, BB 40 4~ % Rid#, iHE
13 F 3R] T4 , i B/ AT AR

(@D select * from R where B > 1000

@) select * from R where C=10

@) select * from R where C=20 and D > 100




BOB X RAAEAA AL

@ select sum(B) from R where B > 1000

9.4 (FTIAEFE

3

(D select * from R where B > 1000

fdi I B+ R 51 BHCH

2410000 * (20/100) * 0. 1+10000 * 40 = 0. 1=40202

YL : (B+RRTPIJZ ) +( B+R 795 8 19 PR +47 R v 10 SR 75 8 B3 IO R4 X L Y
TR HCBAR ST, BIFE ZAFHR 40 000 ZRic 5% , 3 2640 S 0 JF 40 A, BT LA B A7 BOK BOh e 40

TSRS A R T2 10 000 4> H 4 e

B B/ AT A R 2 R T H 1 10 000 S HodE B,

@) select * from R where C=10

i (C,D) ERER B+ K5 :

2+10000 * (20/100) * 0. 1+10000 * 0. 1=1202

UL : (BHRBTPIJZE ) +( B+RE 5 51 19 BB +47 B v 0 SR 7% 22 30 U SR R b 2
RIEH) B+R RG], FTLL C=10 )i KA RELE R, FFBORECh B 0.1,

@) select * from R where C=20 and D > 100

B A AR A ER S 0. 1, i IR AR 19 B+RE R 5| A4S

2+10000 * (20/100) * 0.1 % 0. 1+10000 0. 1 % 0. 1=122

YA (BT IR ) + (BRI 745 53 B B0 + 77 BUR th i SRR B0 I et .

@ select sum(B) from R where B > 1000

i/ B+ RS, AP AR5 h R B BEBFT sum 34, R T 205 R R 80 L
#r A

2+10000 * (20/100) % 0. 1=202

YLB : (B+IREATFIJZ ) +( BRI 35 S AR50 &






(HEIS Y5 10 |AIE 11 TS TS A AR . 35 AP R 3= 2550 FER & HOR
FIE Rl R o s e Wk AL A O & AL = B R B R A R oy . A
IS B PR R R HE A R .

10.1 EARINRRK

$%m@ﬁﬂ%DMB*ﬂ*%%%ﬁ* $%Wﬁ%%$ﬁﬂmﬁ%%@ BB
B SRR SE IR A o HOHE A A T 55 TR W (R U e P A SRS, o A O i A R
W% ) 5 DBMS 2% o [X 5 BE A WS S 55 — SR Z00 WUI A ¢, 1 EAE S ) e e B R B ERT
2 83X B[] B, 2 T X i 26 R Y B A A AR

3 B 4R AR 2R K ) SRS R v o Xk T R 2 ) 0 P R AR 1Y 132 A R UF T R
IS B A 2 R P S R R S i R AR M I B B T SEBR AR R A D HOHE A R 5L, U
43 1 R B — A B9 DBMS 7 i S R R BOR 59K D5 ik, I HRE S AR I X L84 R IE
1t ] 5t S B 2R GE PR S SR, LADRUE B8 2 AR 48 T 24 /NI IE B A8 AT, R UE B I R G AE
18 30 i I o R % B R BRI R B AT, 4R R B AOERY BE T



B AR T RN

10.2 STBBFBRAT

LR H 55 MBS R H 55 09 4 D4Rk . IR BORREIRIESE 55 B MR LE F 1 7
-

=

HE R E X — DB EREFY) X REE AL E ALY, R— A4
Y TAE AL

HEEA 4 DM R (Atomicity ) | —BE ( Consistency ) . FRESHE ( Isolation ) il
FFEEYE (Durability) o 31X 4 /4¢Pt 6 F5 O ACID 54 .

JEF 3 55 R B P B B T AR L, 3 55 LA T R AR, B AR

— Bt H 55 AT O G R AL AR B N — D —BUERE R B — 1 —BHERE.

BBt : — A E S5 M AT A BRI A 55 T4 . B —> 38 55 3B A # 1 J fil ) 040 3ot
HAbIF A 55 R E I, F R PATHIE A3 %5 Z 0 A RE A T4 .

FREEME AR EEPE AR K A (permanence) , 8 — A3 95 — BLERAZ , B X B8 A2 v 040 ) 2k
AR R K AME R o HE T Sk Y At 45 4 BB R AR R R H R AT S R A AR AT e,

B PR S AT LA ORUE 3 55 B IR - S RS .

2. ot g 55 F IE H S5 R 22 5 e B R RO B 1E 6, RS 2
e

=)

5 %5 PRAT B 45 R U R N — A — SRS F 5 — > —BoR S . 0 R R
VERGUIBAT P R AR, 26T 45 0 oK 52 U A BT, ik e ok 5 S 55 00 I A A 4
A — 5 B 5 A Y BB X RO AT REAL T A IE S RS RE R B
RE.

BIaNE T MEFERRSES, ZIEEEN Q WEMTHENEE | BB HE 2 /75,0
ADEX =A% T.TGFEHATHNE:Q1=01-0,02=02+0, R TAEIEH L Lw 2T
AR MR AL T A —BUERE B R EE LR DT Q.

3. Bid H &SR A A A U S H RSO, G5 8O e 7

&

X B 1 8 B0E BIRER P AR R R X MBS B BiC R B B H E X REAR
Rl #R1E . A AT REAE X PR AR Z ] R AR BB, DX A T3 4E L T — 4~

WREE T R BB, WAEE T IC 7 b BEA B0 X ME 8, W LU 378 30K & X 4~
W o GRS H K, E B 6 OB 78R I SUR SR 2 AT — % UNDO #4  3f AR
SRR PERIERE. ATl — e EES H B, B E B A RICRE 8 H B, R
Ja 5 B B .




HBI0E BIREREHEA

4. Z & T E PR H&ERIiL %

e H&

1 71 4f

2 T1:5 A,A=10
3 T2: 9 1R

4 T2:5 B,B=9
5 T1:E C,C=11
6 T1. 4232

7 T2:8 C,C=13
8 T3 . - 4f

9 T3:5 A,A=8
10 T2 8%

11 T3:E B,B=17
12 T4 . JF ik

13 T3.#3

14 T4:5 C,C=12

© IR RGBS A AE 14 Z 5 , Ul W WP 40 3 55 55 28 i, MR L6 3 55 5 B 1R
@ IR RGBS AAE 10 Z 5 , Ul Y P80 3 55 55 2 Al P LE S o5 TR B MR
@ MR ARG R AAE 9 Z )5 , Ut U B L8 55 55 75 B Fh A, 0 4 3 45 7 1R

@ IR ARG R AAE T Z )5 , UL B L6 55 55 B A, MRS S 5 TR IR
2

=

© HEf:T1.T3; R :T2.T4,

@ FEM:T1;EE:T2.T3,

@ HM:T1;ER:T2.T3,

@ FEAGT; AR T2,

5. % B4 Pros ) H RISk BRI AT A B .C B{E#R 2 0!
O WMRRGHBER LA 14 225, BHRGEWEG AB.C HE.
Q@ MARGHMEL LR 1225, EHEEWE)G A.B.C .
@ WRARGMELEEI0ZE, GHALEKREG AB.C HHE.
@ MRARGHBmEAEIZE, GEHAGEKE G AB.C H1H.
® MERGHELEETZIE, EHEGEWE)T AB.C K.
©® WRRGEHELREESZE, EHAGWKEF AB.C .

101



BB 5w sckmis s mmi

%

@D A=8,B=7,C=11,

@ A=10,B=0,C=11,

® A=10,B=0,C=11,

@ A=10,B=0,C=11,

® A=10,B=0,C=11,

® A=0,B=0,C=0,

6. B XA [R] (e B, X4 Pk S A SR R O vk . (BT b AT 3 S PR IR B L R ik
B K S, L S el i A A R &2 )

e

555 B R A TR

OFALESE B =Fr & ave & ik T

@ MZH S R PUT SR, B B AR E b RTINS AR

HEEPHE SO HEIRID, ZE S EBEORERTIRT .

3 G0 W R R

(D) TF [ S0, e H 7 0 I8 42 2 T 8 20 4852 9 3595 B (REDO. BAB) ) I 52 A G
4 BA %] (UNDO [A%1) .

@) %f oK 58 L A0 2 45 BA B o 1) 451 3 45 4T UNDO kb3,

3 *f B 4452 1 53 45 BA B o 19 4 4~ 3 55 4T REDO 4b 3,

A O R 5 2D R

D 3 AT A BOHE PE I & R A (8 I & A N 200 45 30T 1O o R AR ) | o MO A K R 301
T — VR 5 i B A — B IR

@) % A Bl 235 T I 20 B9 B RS SRR A

@ JH B RGEKE A4, th DBMS 52 sk & D fE, B B 58 A0 3 5

7. At AR A S SR A A D AL R 22

&,

=]

BRIl RE - EHH LR, ENNALE.

@ g7 A A I 20 BT A IEAE AT 3 55 T 0 i R R R i T T2,

@ X255 1 BOE — A H i Rtk , i F E R D1.D2,

(KA 4281) 1R 15.5)) 1 (R YT )

| |

st ~—1—— ]
| I |
|

|

|

T | |

|
| Ty
!



108 BREREHA

¢ >aaw%
G
REASH  [SHem i
97 b i \\\_
ripNrlpy |- e AiER
WHIFE LI Hah

8. HAKA MMWE HEARF M athm? 52— BAr L3 .

%,

A H B AR AT PR B B R R F R G LA R H A&, 30K #E 2 R R R ]
Bk, 7 REDO b B H S Lk FE K BN ERBELEREHHEET T . ME T &
G5 XCHE AT T X R AR IR R T R R E]

KA s BOR R h T PR aX S R) B,

filhn .

(ot i) (R 55) 1 (R
A& ———— :
] 7
i

B

TEFRARGAE SEARZA L, KENTFEMNLAME S, A AEESEARRTFEM ¢,
FHAHEMH &, X a4 8 7 34 H & A E]

HE T, EFEELRE FESBRIEIEES T, 7k 6 %E L EH REDO 4ALH R
AR S AR T X — 4.

9. IRl PG A T BT IR A TR

M.

=

O EFEBIFLGHSCH (I 7 BE) B, KB &5 — K f0C R B S0 iy ik,
H iz ke H & SO R B R G — MR A AT xR

@ I A ST SR A B A 2 5 ST B Z0 T A IE A AT 1 55 i S ACTIVE-LIST,

3 HEL g ST S 5 55 BA A

e UNDO-LIST: FFZ AT undo FEMFFES;

e REDO-LIST: FFEHAT redo HAEMFFES

it ACTIVE-LIST % i Jit A UNDO-LIST fA%1 ,REDO BA %1% K25 ,

@ MAEAF & I 46 1E m B S0

o MAMIFRIFES T, , 3 TR A UNDO-LIST BA%1;




104 TR e S S A e R R

o WA RZMHES T 48 T UNDO-LIST jA%1|#3] REDO-LIST BA%I , H £ H & XIF4R
@ Xt UNDO-LIST # 4 4~ 35 55 $f7 UNDO #:4F, Xt REDO-LIST H i) & 1~ 3 545 44T
REDO #:1E

10. fr A RBIEFEBBR? EA A&7
2

=]

$OHE 2 B AR BV AR B DBA A9BSR, [ 34888 A HOE P a0 v 1 8 40 6 Sk B0 &2 ) 31 5
—ANEERE b A2 T RO PR S E e, DBMS [ a4 SR S A BHE & g 25, B DBMS [ h{E
UEBE AR B0 5 5 B0 i — Btk

BOHE PR Y i

@ HAFHIEERE . XA B R, B IR R A% nT 4k 2268, Rl DBMS [ 2 fi) A 8%
18 T 43 5000 0 A7 5 PR PR A, AS 7 B S A R 4 A R B PR I AR

@ BB BT B . 7E A PR R, 24— P X A B i HE B8 3 4T 18
st At B P AT DA AR B L AN | 1T AS 0 B R P R R

10.3 % 38 I &A

1. [ 8
(1) TERG PR E K mEh , A4 UNDO &b ) 94 H 25 304, REDO 4 3 1F [5]
i H &
(2) AWK E R G2 & AT LARIIES 5 09 5 M R ge k.
2. R
BT E AR HEICR:
¥ 5 H & 5 H &
1 T1: I i 13 KA
2 T1:5 A 14 T7:FF i
3 T2 7 b 15 T3: 4238
4 T2:5 B 16 T4 [6] 7%
5 T3 FF b4 17 75:5 B
6 T1:48%¢ 18 T8 JF th
7 T2 [81 78 19 T6:%5 A
8 T3:5 C 20 76 $5¢
9 T4 I th 21 78:E A
10 T4.5 A 22 T8. 335
11 T5: It th 23 T35 G
12 76 . JF th




B0% BEEKLIA

(1) MPRGEHFELRAELE 23 25, BH RG] #F7KE ;
(2) MR RGEHERALE 19 25, U RS T #TIRE .

10.4 HFEIBER

1. [n] 2% 18
(1) ZTERG MR B W, {4 UNDO 4b 3 i [ 84 H & 04, REDO 4b H IF [

BB
-

=

WRAFAE R — DB 9 221> UNDO #24F , 75 20K B & 2158 — K 03 55 220, an 2R
IE T AR B B RSSO, Jok SEBX — A AR, B N % B 1) 43 48 H S SCfF o X T Rl — A %ol
£ REDO #4F, & ZH MWK R B &5 — MM F 5 25, B IR % IE [ £ # H &
Xt

(2) VLIRS Z G0 A5 AT LAGRIE S 55 64 S 7 P A
)

(=]

JEF P R PR A B AR, B AR AN MM, £E UK 2 SR mE P UNDO AT LLGRAIEHE R A2 42 32 1
H 55 P A BRAE ARG , REDO W] LLAR GEKE 5 2 £ 38 B9 35 55 i A 5 1 8 58 AL, TR L 5 6 £ 5 55
B s FF SRR R 46 — EL S 55 R 3T, X B b B 9 O R K AME Y, REDO AT LA AR UE 55
% RBHR AT, AR —RE PR A SE B, R b B R 3 55 A T 4k

2. R

(1) T3.76.T8 FEff{,T4.75 .77 s, T1 . T2 F4E;

(2) T3 F4,T4.75.76 . T7 . T8 s, T1.T2 K~ 4k



Lo



............................. %llﬁ-\ # ﬁ 1::1"'{‘ ﬁil]

H 55 A BB 3 B A6 O PR S BRI OF R W PR o AR TR HOHE A OF B 4 i
HAMEMEBBA , AENEH —E M RENMERE . 2 AT —E BMBIMENE, i
FOAR B CHEIL ) TP AR R P 2, 45 R b B i, A O 3 F e — e, ks — T R
HELER T AHRME

1.1 BEXRINRK

B R — A BT, 4 2 AP O A A OB P2 I R 2 7 AR 22 A 3 55 () I A IR
— A BAE B OL o 5 X I R RN AS 0 4% i BRI R 2 A7 IDURN A7 fiff A 1E 1 ) 28080, 102 A 008 P )
— Btk BT DBMS 620 $2 43 3 & 45 i HL ]

O 4 AL A Y L 9 A R Sk R A B — > DBMS PERER B EAREZ — .

© TET R B0 eI R #2 BOR 1 0 24 IS BUS SEBRIBEE

Q WEEEERE F ZARIET R AR A - BN, A mERER ATEL
B U B A, A B R A U0 E S BB B RO R B B A (i XS i)
FR) A T S SC, A O 114 R 28 4 T R I 5 B B P DB MBE s B BRI BE O EE , R H BT i, £
L JSE 5 BT B I8 A1 A 0 42 7 A I

@ WERE =M - SIS B — B KR IF R HE i T AR AT ; 7 B
VS AT EBRATHEM R, BB M SIEBI R R .

@ MER: PIB B IS B ATHER G AR S SRR SC R, LA T8 ) A 1) 22 R 0 0k
SR BUR

1.2 JBABEFEN

L TR FE P A 2 B3 R4l 7 9 4 W R R AR GIE 3 55 i WP R 4 7



(RN ARy AR A ST R AT

AR ERILZRIE A A LN FEFRNAAEZIT. S20F 5 kA7 BOSE PRt &
7 A [ B 35 BORN /B 468 o ] — 5080 B9 15 0 o o X 3 & 3 4 AS n 42 1 8 7T BB S AR BURN A7 i AS IE
i B4 B | 0 DR R T A — B o T A BOHE P A AR G 0 R IO & 45 L

I & A5 il mY LA GRAIE S8 55 1 — B0 AR B

2. FFRBAEVTRE ST A BB LK BAE A —307 FfH 47 bkt s & Fh R — B g ol 2

%

I A5 M R B B A — B 4 =26

(1) ZEREHR

MAHES TR T AR BRI, TR ERER T (HSE T TRENER, 5
BT MBS ER.

(2) Ry & i

AMEEEREFF TIERE -G, F5 T AT H e, 6 7 Bk B —
EEHES B . AT H R4 =R s o .

O 5% T L3RG, 35 T HM 7Bk, Y855 T BRIz, 153 55
— KA A 1 .

@ HF T % — & KM NEHE PR T RS HIICRE, F5 TLME T B3
YT PR A [R) 2% 1 52 OO I, R B E R R T

@ F 55 T — 5 R NBHE P i R S R IC R G, FH TLA T — 803,24 T,
P 2 A [F) 2% B BUBUE B, R B E T — 2690 5%,

J& Wi Fl A W] H 2 A B FR A 4T3 ( phantom row ) B4 .

(3) k" %

BT BAE R RS TR 8 PSR, BS Tl E—REE.7 M
T A0 L R BRI T, © B B B RO S A, T, 1 B B B RS O I b e SR R
— B0, ) T, 3 A B A A B B AS T G B8 .

WESR AN —BOME R 7 BE R O R . B A O S R £ 4 BTk R
SR O B RN B AR I R s O k.

3.t ARE B EANEBRAEGILAM? KR EMNHE L,
-

=

BRI T AEXT SRR R 0] U 3% 10 5% %5 BRVEZ 0, S8 R G R SR, Mg .
IS 55 T R X i BB X R A T —E B RS T RIS BT, RS SR
I B B 102 BB AL AR T R

FEA ) B R AT PR - HEA B CTRTAR X B0 AL =8 (AR S 81) .

HFfb B AR NG B A B TXBARXT R A n b X 86,0 R feif TiEBAE s A, i
LA 55 FRASRE X A MEAT R A8, B3 TR AL A BB, XBRIE T b F 576 T



B0 IFREM

R A ERBIZ AT BE R E ICAE A

LN, HFF TXBHEX R A LS 81, W F 5 Tl DLk A (HAREE %
A, H AR5 HBEREXT A i S B, mAREN X 81, HE TR A LS Bl XBLARIE T A3
FALLEE A BIE TRIL A L S BIZ AT AREXT A SUETE R .

4. Qo] B ORE B B9 — Btk 2
-3

=

DBMS 76X $UHE HEAT B 5 M 2 BT SR I B0 ST B B A, I B R 9 %5 T e % A
HEATB B2 AT SEXT A $04T Xock (A) BIXS A hn X 8. 3XBE, XY 7,3kt A i X 8ind it g 46
“# T, LRSS RF TR A LB A RBIRAEXT A 9 X 8, X E R A 2 T8 H 5 M (E,
FHEHH W A EHATTER ., IERASER T HERH.

T T;

@ Xlock A

K5

@ iEA=16
Xlock A4
Efr

@ A<4-1 FF

B A=15 S

Commit S

Unlock A

@ #%18 Xlock A
BEA=15
A—A-1

® Ela A=14
Commit
Unlock A

DBMS % #f — % i) 3 B U O I R B AE SEAT #0618 2409 R B A A P A7, it T
VABE S 25 SR AB 0 (A AT R O P O S A B AN — B

5. fFARTEBLT W0 TE BUAY 7 A R R g IR T ik
pau

(=)

WRES T BT R, FF T,OGHREBR, TR M,%/F. TLHWHREBR, YT R
BT R EMHBIZIEREE MM T TR, LIVRER. AR TGRSR, Y TR
BT R EMEBZERENXMAET T, K - T, AT BEAKIEH 5, 0 F EFR. Xt 2
EBRTEIE o 16810 & SRS 7 3 55 S Rl ) K4, P88 T, S5 BR W7 Bl o



(R F Oy AR RS ) R A

T, T, T, T,

lock R
lock R
e Lock R

Unlock EF Lock R
e ik Lock R %
ErF E1E
E e Unlock FF
A Lock R
ERE

16 8™ A W - 24— R 5 BB RE 4 8 H 58 J5 DU A4 ik, s 7T A5 B — 26 51 55 R IR
SO A A B, AT S B0 B

A 56 0 ) ) B 5 R R P SRR SR IR 55 O SR . 4 22 1 3 55 R B B R — Bl X e
BT 2R G0 H5 37 SR BB AR S8 5 U X S 55 HEBA , Ba o 5 b A B — ELRE TR At o | 3 B
B—AFFRGB

6. fHARIEB? 4% BB SEBIA# T 05 ik

e

(=]

WEARSES TV HBI T8 R, T HB T8 R, ARG T OGERBBI R, H T,EHS T R,,
TR TS LR, BB, 8 T,O0REHSIR, H T EHB TR, T, B HEESF TR
MR, LR WTFEFR, XM T T eSS T, 7, LS TR, T,/ 7,5
A3 55 K AN RE S R, TP A B

T, T,
lock R,
Lock R,
Lock R,
H 1
ik Lock R,
15 e

By 1 ZE B A R A JFG SR R B A 7 A BB S . T B BE A A R T
@O —WE Pk

FORABFAF 55 WO — UK BT A2 P 9 0008 2 3 4, 5 ) 5 A i 4k 8 R AT o
(2) 5t Fy- 4 il ik

S B SR RE — A B BOOUT , B A5 55 B X A0 L AT

7. T ORI SR A A B — R 5 ik L 24 AR BE B G £ gt R BE A 7

%

BUHE P 2R 52— JBCR F B 7 6 02 AU VR E B K A, DBMS A6 T 21 5E 815 fn LA A % .
DBMS w2 W7 S84 K J7 vk 5 1R M R GE ML, — Mo A e ok B S 45 S R R 0



811 % JFREG AN

I R A SR — A 55 1 A I ) e TR Y BRI O R A T AR

DBMS Jf & # il F R Gk W BIPEB1/E | b B 30k bR o 38 W SR A B9 7 Bk R 4 — A Ab 3
FEBAR A e/ T 55 0 FURORY , BRI 3 55 5 A 0 BT A B, R M S g5 AR DAk EEiE AT R &

8. fH 4B A IF A V8 BE 2 1E i 1) 9 R 7

b

=)

AT R AT B T R L A R E
A AT AR U B O S BB S IR BT R ERA Y OO R 5% E K7
ERATHBPRAT B AT B 0 25 SR A [R] , BRI ol 8 E SR WS Ay T ER AT AR B R BE
9. & T,.T, T, R T =135 ,&AKFIMERN O,
T, :A:=A+2;
T,:A:=A*%2;
T,:A;=AxA;(A—A?)
@® FHiX =ADH5F ARV IAT, WA 20T BERY IEBRSE R 7 —— 5% ok
.

=

A WA R TREAR 2.4.8.16,

AR BT HITIRFA T Ty Tos By Ty Ty T Ty 575 Ty Ly 3Ty T T gl Ty T
Xf L PRATEE R 1685452542,

@ WHL AT BT B R4 AT A R

%
T, T, T,
Slock A
Y=A4=0
Unlock A Xlock A
A=Y+2 Slock A
Hhl A(=2) XS
Unlock A e
%7
Y=A=2
Unlock A
Xlock A
Slock A
A=Y *2 ey
SR A(=4) E1F
Unlock A e
Y=A=4
Unlock A
Xlock A
A=Y =Y
Hl A(=16)
Unlock A




B AR S S AT

RIGHR A J 16, 2] SATIH IR

@ W& — BT R IR IR AT SR

%
T, T T
Slock A
Y=A=0
Unlock A
Slock A
Y=4=0
Xlock A
&1 Unlock A
A=Y+2
R A(=2) Slock A
Unlock A %%
Y=A=2
Unlock A
Xlock A
Xlock 4
e Y=Y * %2
k20 H6] A(=4)
1% Unlock A
A=Y %2
Elb A(=0)
Unlock A

WIGHR A N0, R AE BTy

@ #X =5 AT BB, B4 — A A SR T A AT LR

%
Tl TZ T}
Slock A
Y=A=0
Xlock A
A=Y+2 Slock A
ERm A(=2) ETF
Unlock 4 R
Y=4A=2
Xlock A
Unlock A 2 Slock A
A=Y %2 ik
R A(=4) E1E
Unlock A 21y
Y=A=4
Unlock A
Xlock A
A=Y * %2
HE A(=16)
Unlock A

Unlock A




1 E JFRER R

© X =355 AR F BB, T 4 — A AR SRR A
%

T, T, T,
Slock A
Y=4=0
Slock A
Y=4=0
Xlock A
STE
Xlock A
et
Slock A
Y=4A=0
Xlock A

10. 8 =N HEFK— DB r,(B) r,(A) wy(B) r,(B) r,(A) w,(B) r,(B) w,(A),i%
A HE R g W] R AT AR R B 2 Ry At A7
%
J2 M5 TT ER AT A Y R B
Sel=ry(B) r,(A) w;(B) 1,(B) 1,(A) w,(B) r,(B) w,(A),5#er,(A)Hl w,(B), 155
r;(B) wy(B) r,(A) r,(B) r,(A) w,(B) r,(B) w,(A)
A 1, (A) Flr,(B) r,(A) w,(B), 755
Se2=r,(B) w;(B) r,(B) r,(A) w,(B) r,(A) r,(B) w,(A)
1T Sc2 B ERATHY , T H PR S 4 AP 2 B TR wh R AE 1Y, i LA
Scl=r,(B) r,(A) ws(B) r,(B) r,(A) w,(B) r,(B) w,(A)
JE P2 AT ERAT A B R B
11 BR85S 3 55 38 7 P BB O 0, ) Sk 3k 4 95 1 0 2 0 B 2 T R AT RS
UER
HEUMADIHRES T, M T, BBHEATIES X F 2403 % B 5 BB AT LU,
HRE AT R A7 4k e SCT N, 35 55 AN AT SR 4740 SR BB & A 76 T 51 R A A 0L
O FHF T, EHEABBEHR AT, ERE 4;
@ FFT, EHEENMBIEXNR AT, 5 A,
THIFR A R EAE WX Z
BT, AT, ViR MR AR A, ,4,, 4.},
AR — etk R BGX H B TE X G X =14, A, AL HHFETHEN 1,
Y={A,,, A FFEHELR 2.
Vx €X,T, T3 Xlock x @



B 5w sdmins s mmi

T, 7 % Slock x 5f Xlock )

@ WRBEAE@LIAT, N T, KRG8, T, 575,

BT RESF B, T, IR X A Y op X R AR AE vh =Xt R8s , A &
T TR

XA AR FweX 8 Y, T, B3R w BB, W H BUAEE; B/, T, FEXT XY % 523 4k 28
SEHJE T, AREPAT, XY T T, . T, WP BATHAT. RAERT RiTibe X, T, #1 T, 1
BT AT

@ BAE@EHATHIE RS OX K,

Rt , 7 I 3 55 3 SF P BC BB S, ZER R ARSI 1 00 T, ook S 3 55 1) 1 % o — o

] BT .
HEEE
12, 28 BEHA X I 26 55 55 6 — 1> U8 B R AT BB AT ALY, T 3X 26 0 & 35 55 R — i ST A B
B,
%
TI TZ
Slock B
B B=2
Y=B
Unlock B
Xlock A
Slock A
Ef
A=Y+1 ey
EHR A=3 E1¥
Unlock A ey
Slock A
EA=3
X=A
Unlock A
Xlock B
B=X+1
Hla B=4
Unlock B

13. 8 A L, L X S A 2 M & KR
@ IEH T B,

@ T AT A B I E

(3 G P B B B8 (2PL) [ 98



1R JFRES

@ AT
%

(=)

@ $ATHE C OIER I IE B

14. & T M T,M P HES%,

T,:R(A);R(B);B=A+B;W(B);
© &5 T80T, , 54 hnhn 855 F0 i SR A | 08 W1 B Be 5 B P
@ UL T, f T, 04T B BS540 T/ T,H— R Z .

b3

(=

@

@ WAIRE™ AL SEBA, AN T A4 IR TS

T, T,
Slock A Slock B
R(A) R(B)
Xlock B Xlock A
R(B) R(4)
B=A+B A=A+B
W(B) W(A)
Unlock A Unlock B
Unlock B Unlock A
T, T,

Slock A
R(A)
Slock B
R(B)
Xlock B
Xlock A

15. Jft A B5| R w817 B m B S R A7

2.

=

FIHER M PR TR mE BT R MROE,
JE DR < #2500 BE B 07 1k T, — B8 X 5 AT R LA A R O =X o 4
B (A RS S W) 11.7. 1 /NTT) o B R GEAE R B — B 3 2 n B i, R 4G

@ G P MY BB 81 (2PL) f IR B C (DIE# i 8 BE = @] & 47k B i B2

T,:R(B);R(A);A=A+B;W(A)

B E PR



BW AR T ERE

ZHEEME AT (BRMBER) BB 52 hR A ERE R LR SMTA TR
AL %$1ﬁﬂ’lﬁ°’éﬁ%%‘ﬁﬁsﬁbﬁﬁtﬂ’}(ifﬂﬂ‘%f)ﬁ%ﬁf*ﬂeo AR X RE A A T R
4E{EE ﬁﬁt%lﬂT%r’?’%ﬁo
B A Y B B 51k R B

K:

=

IS 8 : an SR xt — A BdExd g m 1S 8, KR B E A4 AN (R rE ) i S 8. filn, ZEXT K
ASTTL N S B, B Sext 5C F AR BN 1S i

DX - 2R — N o o IX 8, RoR B R R B AL ORI m ) X B, ), EZ
FEATTAUIN X B, D02 S x 56 R FNECHE A IX B,

SIX 8« 4n SR X — A Bl v G SIX i, o %t w2 m S 8, A IX 8, B SIX =S+IX,

Tz

S X IS IX SIX -

Tl
Y N Y N N Y
X N N N N N Y
IS Y N ¥  { 4 Y
X N N i ¥ N Y
SIX N N ¥ N N Y
— Y Y Y Y Y Y

1.3 % 7® I &A
1. (5] 28

(1) BBt Rtafrde SIX 8, kA XIS i,

(2) FERMELAHRZR BB IR IERE PEEAL B 2 D F 5 AL T—BCRE .

2. G

BT M) =R AR SRR BUEE D, B LR R1.R2 . R3, Bl & o4

2,...,r100,r101,...,r200 F1 r201,...,r300, i J B A & [6) B 0 2 0L £ 401 7 v, % T F g
B AR AR 150 B 7= A B SR A B S AR R

(1) BEJTH 150,



11 E JFRES A

(2) BEse4 190 F| r210;
(3) 8 R2 (0BT 4 TCLH 30 o 2 4 F i T 41 5
(4) B BT 4 T4

1.4 HFEIAE

L. [A) 2 AR
(1)
-3

(=]

U0 SR X B Xk g STX B, SRa- X e n S B, A X B, B XSBOHE xS S Bl 5 4 AN
P X i

X B -5 A i A 206 789 ) R AN R 2, A SR B X Sl b X B, JE A AU AT RE B AT
i gy 5], Rt XIS B 8cA 3 X .

(2)

.

(=)

58 4 1 2 TR BB A8 PR UIE 451 J5 0 B0 W6 2 58 b 20 SR 2% R, OF R BE il 2 4~ 35 55 o E A R
T AR IEBE AL T —BUR A .

2. LB

(1) D _Fjm IS 8 ;R1 i 1S ;x50 L fin S 8,

(2) D B IS 8i;R1 Ffm IS 88, R2 Ehn S 8%, R3 1 jm IS 8f;r90 | r100 | i S 44,201
#1210 Fhn S 8

(3) D i IS 8 A IX 81 ;R2 I jm SIX 4 ;

(4) D bjm IX 81;R1.R2.R3 Fjm X 4,






= g 3§ 5

ABAEWN— MR bt —F BT EMTEE,

ABA(BE)E 1 F~F 11 FHAEZRATT UAZR, SAEROELTFER
RE, L2060 NEBAB , APLEERAD 124,558 AB 14 ),

B AN BTHEEARBEL A RER ST REEEENBR AT E KB
HE—FTHER, ABTHOENBEANERAINERENY SRAEAREL B F 5
Farp b LB TRAF WG ELRETH, RE7 BT SQLEZ ER P — 5 0@
B



-
- r

N~



BOUE PR 2 GEMEIE DR 00 B0 0 2 B 1 R A IR O AR BOHE B RO P B RO R
B AR G (DBMS) K 405 2 B B0 25, FL RN PA 28 3% 9F 5 30 8 AT LA 23 O BEAE O ¥ BRI
F 4 A D5 T, ¥ % 2 B TR BE AT BE AT LAy S 6 A BB B S =N R W (B 1 TR ) o
F AT L, RO P R SR R — 1] B IR M | BRI BR R AR AR G A UR AR, B B AR A
{EL B2 {2 A PO AR 4 T ML TSR BN B AR G B B AR B R SR O BT R 4 A 0 BOHE % S B
L FARE A

RS H

FERAIR KRB DBMS
BRI A
HENHE

P1 B P B R G R R AR B

B P 92 56 UR AR A 0 O P R 5 A N ) SE N SRR e AR B SE PR B FRE N, R A
A i S RO R AR B IR AR AR B BB R R S PR R #r AOR . SN IS R 4 O Sk
e B SR A TERBH M 4 FRECER R 1 SCIR TR (B IR o AR BE Ol I E B AR E = Oy i X
Bt 7 ik 4 RS KA B R F . Ay B EE MBS RN, UG EHER N
WLBAW RS




122 [ O S o s

Rl AMTRAIMBER

X 5 .
LU R S E e XNV A 5 1 BE
BEXFE A= AR, LB IE S92 46 45 2R L[
B S FUhN 3R BR A R A O B0 E M | SRR ERERE D £

s ST A RIEE SR 2% A [ AT O
e i 57 998 e 5 B ) B ) S
e ) —

W R AR SO IR M £ A JRA

G R 4 BT R A5 I X
RERIR | s S M B 25 IR SRR RE B
N & B RR 45 4 SO BB E L | 8 FR B2 B 7 R RBF S Oy
57 1 50 1 o N , H
1E BT 15 5 T 5 R 1055 % W R BRI R LS

. ENHEEREXIEHFANR

T A & S BB R R L R R R A AN, = AR B A LR LA T i

O ERRFEFIRASHE. KZUEREHEEFERBELRRENRALRE, U
R R B 0 B A SE 50 PR 5 2 B0 R BB IR B IR UM AL S K iR 5 UM, A &
R E AR TSR IR L5 .

@ ERFMNBEEER . &EEARR LB B ERE SR E S AME, A 72 %
I (68 2 I 1 54 27 I 45 AN [R] Y 2 B 3¢ B, AR E F) S5 30 305 2 B B AT 36 271 (20 “F 0 i 12
S A R HE . SE R B R 2/ R e SE R0 E R SRR AR

@ FRERMENRE . B i A (58 5 AT 3B R AR, A A 2 B e 4% T 1%
ZITIRFE . BR TR SRR M TR B E S HEAR Mg TRETEIE LI
B EREN, AR REHE SR EME BEREFL WAL TIRE. AFREENE
BRME XA BA AR B R B F R B ERE LR ENERBER
FlA

@ LT HBRBEARMEE . T & @SB L ol 0 RE S AR, B8 2 IR S o 5
B0 H s B AR, KA BT S8 LK SR E SQLIE S B e B HiES .
LR BRSO S5 T 5 DBA B FURI DBMS 2 4t P4 4% AR 56 116 52 56 PR ¥ JBE 452 K FF
B BE R B o

O EWFEZFMERE. HRTSBR EZEEFERL —Fh DBMS /£ B8 F &, 40 Oracle
SQL Server %5 [€ 4b @ I DBMS, A Kk 4 ¢ KingbaseES % [H N #& Al DBMS, MySQL %5 JF IR



DBMS, 5 # Access 1~ NEUHE FE R 40

3 Tk VR A T A PR S A R B T R R S 56 o IR N S A L, 43 b % R R
RRRLIHE T FM, & A AT ZF N BURE E R LI F 2%, 5 X B An 8o 2 D3RR 52 56 &
Fod B P AR AE A 2 TR TR ML i AT T R R

O ERHRERE. AT KB E R ELR AR RV, NES G 2L
b TS e R B B A — M S 9 DBMS, A2 Al M S A9 DBMS g7 SE8S . BRAL IR BE 4R
oy B, (E A A B B I e B R O & U ] A A At A R B 4 AR A R A R, ey
BN I 45 Ak O BHE DR R S 10 B RS, B 2 ik A B S 5 B BE P R S 50 PR A iR
g T AS R AL A I DBMS , 46 3 — 4 8 2 2k 1 3 F AR AERE 7

Q@ EWBUIRWES . BE A IR S0 510 H00M 3 H 5 AT oE 5 AF — S B8 B0 1 SE 50 B
PE 2 A ARSE 50 i T A B P B AT MBS . B o R D 0 B A T A T R 5, TE 2 A i)
Ak, &R T AR B AR GF B9 PERE . i B PE R A A 4 A I K AE AR T B LN K
BB ES" , DA Y8R PR B AL B — 2 B2 B, A RE R B b B P R 40 00 RE R
Poo AN, HE A SIIG BT 1 2 B AR — N B R R BR M o 2B 43 A [ R A R ) A ER) R L2
P, Gn o] £ 39 22 HE S S0 I B, 7840 98 362 A 00 BN 1, HERS — A B0 B R A K 1Y S 06 B A
JEE R T L LR 5 A )

@ ERWMEARE. HAiADEIE PR R B A KRWE B E T 385 B0 05 60 256 N %,
MM LRESFREZRE TIHMANLRL R FARERS TN — KB # 2
50 5 T LANGUA 52 s 30 o el e BRUS e X802 o 3K O ok R IR B S 50 30 H A a2 S
B0 RN, b2 A A A 0 23 [ R AR 1 2 ), 2T BN AR R I [m) L,

@ ERF A . BEE R R A9 = 38 A A SO AR SO T — R
DBMS, ARl DBMS BA & H 4RF 61, 5 3 7 5 8 B R RRME 5 1 22 51058 b k. i 248
TR F SR EE L A E ) DBMS fE R SR B &, Wi 8BS —4 i ZHh
DBMS 41 1% 14 FF 1 9 B0 P2 S 30 2802 PR 05, Al 2 75 2 A L JEL %5 1 ] A

2. AP LRIESHER

A N ARAE R IRRR LA SR AL B SRR RO R RN T
B PEIR AR LR E I XA LR TR TEA 0 LR IR R B, B T RO E
TR S0 % B bR fE N S I VEAN 7 8, JF 48 T B R R S b — s O () R LA

A4 AR UEYE S Ok, i B B L R M SR ARG . S2U0 O AT LURR 4% B A
17 B0 150 B /D (1 BT R SE 56 . SEERHR T A I LR AR

O BEER)EM , ZRHFAROT AR F5HER LW LB E R R SME), %
BB PR R R R SR

) AR T BOHE S I0 IABE R H T s

@ AT R e 52 50 B o A A R AR A



BB KRS

@ 2L LA TPC-H PR BER U ERE , 45t 7 &L BT H M LR i SR bl

® S5 4 45 7% Bl AR 2 ] b 75 V8 SQL 15 = s DBMS YT RE, M /2 He B Lia Se T LA
B 4 b K% R 24 A2 SE PRV DBMS BIBE T .

©) 92 56 18 19 LA = B0 e A B AR 48 8 € MHE I (KingbaseES ) Sy S}, UA R BT %
DBMS , H 5 46 7 il AR B Xk HoAt B4 (1) DBMS A e i o JR] 4 ] Lz AT o



............................ :\ I8 TR A T

BOHE FE PR AR A SC 50 PR % 32 B4 S0 SAHIL S 50 PR S | 6 4% S 06 PR AT R S I AR — A

1. SR

YL E RS ST E VAR R —E 5T 1) DBMS, &/~ 2 A= &R 4 FH ic B A [R] i 2 57
9 DBMS 55, E AW . X2 BT HSREZ ML RIAEE . PHLIREE A0 SR 25 i &
TR R LB AT B, BRAUR — B B DBMS AL B B # 4% DBMS, 7 B B L% T A A i
FHL, AR TAER LR K.

HHLSL IR I B X AR DBMS 5 13 R R 81, U DL 58 B — 26 LA S 2% A B FE LR
R

2. M EIREE

fE— G W53 %% —% DBMS, 8 &G54 A THRHL (R FR2EE L) H4E% DBMS %
P o 4% SE R IR BE BORAE IR 55 48 LR BN AR R E — AN P 4 0T 4 E B B0 1 i R
P E SRR o 2 A o % P S ) AR 45 28 1 A9 DBMS, QI EE & [ 2 57 1 55 50 B4 1 Bl
BodE AR AT, DA B A T 90 . I 4% 50 30 B B 170 Bk o R A e i R B N A 2 —
st R 45 2% B PEREBOR AR R, T E M AU R LA E B E A A R RS, OF R
/] DBMS,

P 45 A 55 A O AR TH R AR B 00 T B EE R, R TR A R S B B AT 320 40 B
A AR 7 b (A B DBMS 55 H1 9 & (87 40, W7 L 58 B L AR BT 4 i 508 P R R S 08, AR ) R T
UXRHZALRSHSHER.

. FER

TENR %5 2% b3 1~ DBMS FE A WL L ¥ L4 DBMS (% P fe JF, s & &% — &Ml
FA# DBMS % P32 ¥ , 4 AT LAGE L — > DBMS #EA75050 . JFCSC 36 R0 1 22 5 il
FIAE b 8 B S g B 2%, BEOR SC 0 UM BE 95 LA A SR i FH 22 Fh DBMS ., JF il 55 56 3 B 0 24 A
BB A L3 8 , AR [R5 AU (9 DBMS 2 8] £7 76 (19 25 5 25 5§ BUF A 5L 10 i i BRIR A .

FRHOE & S5 50 TR 09 B R SR AR S8 H—Fh DBMS 14 SL I, Lk Ak 54 7o 4000 1k
BRI R G | 18 22 A4 7T DU KB [R) DBMS #0085, B8 7 b 80 A9 40 5 48 08 e S A st






= A S

S0 R0 A R K, S B R R A, S P R S B R R AT R K R R
8 2 SRR R S T B0 SRR Y 3 Bl M R AR L DA T A A 4R R MO P S R AR A B R
BOR

S 30 BOHE T B AR AR T o R B T R B R Ok AT HE A . SRR R
FaR 58— 05 SR A LA Bl 4R 1 52 50 B0 46 5 55 — b O X2 e 4 A o 2% R O U 11
B LA B S A S 30 00 4 L B A N Web b HTUBUR S A7 Ml 35 4900 4 B8 408 4, 43 o 3 L
J— A TS A B A 5 5 = b Ty 3R ) P B P L R A A T R A AR A ) S 6 R
AR A 48 e S 6 A o AR T

1. FARBRESE

AR 8 Ffr 18 6 50 i BT AR B PR AR Xk 18 2R R 75 A BB T e 4 | sl AR A B A T
P BOHE B B AR R 10 B8 P A XA D S 30 Ml R A

Bt Xt AT BE U, 7E M 4% AR TT LLRR B K B R S AT R BUESE . ) o e R g
SCEUPE 2 DBLP ( http://www. informatik. uni — trier. de/ ~ ley/db/) | [ Fr #1 5 £ 4l )& IMDB
(http://www.imdb.com/) | M 4k Jt 7 B} WikiPedia il B 25 4 1k {5 B ¥ 5 ) B0 4G 4£ DBpedia
(http://dbpedia.org/About) 5§ . &~ ¥4 & &6 LA A [ A9 4 X243, 6 4n DBLP LA XML 4% =X
4L IMDB LA EA — @& # MY Text X424, DBPEDIA L N-TRIPLE JE 424t . A %K
5 46 AT LA 3 A 7 A AR B T J AR A A i 5 Aol O A 0 A X, DR e R 3 5
PEFE R G h %, ) 4n IMDB ] LA} JMDB T A (http://www. jmdb.de/) G A 5] MYSQL % 4z
PErb . A BT E S A N A A A R S I A RO e e U S A B AR L. A
¥4k, B DBPEDIA AEH PE K . BRI, XF T BLA B8 46 o 75 %47 40 55 48, A5 35 45 1 fin LA
FIH .

RABEEEF RELHBIEE SRR LR, R EHANLEHESE. RIS
HOHR S0 W B A BRI R T A BOHE A i A A A X O B e R e AP ) T i
gk




BoNS EBRES

2. HUER ) 4% B4 , #0938 SE 0 B4R 46

ICHB 4 £ 5 40 44 3 5 96 80408 4 L X 2 H TR WA T 0 — Fh S e Bt R 2 07 0. MUHBEA |9
BT B, 4t Webharvest ( http ://web — harvest. sourceforge. net/) #fl Tika ( http ://tika. apache.
org/ ) , B FT X ELAAK [ 3 4 5 AR I ) B0 ITUBCER Je , AT LA SR 42 381 O Ak 114 1) 4% 40 , DA e 4 3
— D ESH SRR

ICHR 0 2% 0 405 5 2 A6 B KAk 1) Bk () FIOKS g, 5 22 4 5 P I Ak AT TR0 38 110 000 | AR e f
FRCAHH IOE F) B8 PE A X, TAERAR K

3. BEIBEERTA

BB A R T R4y R =2

@ o PRl By i it T2, i PowerDesigner ] L7 A& il i 404 .

@ % e i B PEASE X 9 & A O X 808 7= A8 T L, gt X TPC-H $0d E # X i DB-
GEN (http://www.tpc.org/tpch/) , 7] L1 £ http ://www.geniiius.com/blog/ generate —test—data—
using—dbgen/ 3CFE 7™ A #6400 B4 I 3 A B .

@ 3 HI 0 A e A= TR

DBMONSTER ( http ://sourceforge.net/projects/dbmonster/ ) |

Datagenerator ( http ://sourceforge.net/ projects/datagenerator/ ) |

TestDataBuilder( http ://sourceforge.net/ projects/testdatabuilder/ ) 5 ,

R UL R A A T T DA AT SR A Y 52 56 B , 35 5 A T AR e . R AR
ROt i T B 22 A H T 057 o B AR RO 5 SO UL BOBE Z ] IR R

4. xEAXRBBEBEERT E

A5 45 K FH = 55 b PR fE 25 O1 & (Transaction Processing Performance Council, TPC) Jy P 5
324 3 o I 3207 ) A2 19 TPC=H (http://www.tpe.org/tpch/ ) B HERC I8 PERE R AE BT A 5236 7R
1) % R4 A X, SR P AT I 0% 48 FASE 400 A S 40 MO0 ) 25 B ik A IR S IR i L 48 3 T
— AN MR K L T 3 A i ) ST R B

01 2R 4 5 AR e DA IR ity b il BBCS A AL BOHE | A (U S A R A & o B[] AR At e
e S RO PR R B M B o FRATTBTT T — o T 20 g R K B A0 4 B T AL S BOHE 0
HARASOE 2 B e R L R 20 B A R i 52 B4 0 I 3, 40 L I A0 A i B Word SO
wh, O 20 ik TR SR 1 e Ak B A R R B SC AR B HE L SRS R Word $8 ST AR B4R B e A%
B, A s 22 1 3 HEFF S5 2 GE B B R AR B, PR FH Word 12 264 B8 #% 4 i TPC-H
BoE A T A % X SCA B, i S5 R DBMS it B i 3R B0HE 69 Th B S A B2 0 8K
Ptk

AR R 5 ik BATHC S BB T R B A P00 (part) | (57 R 048 (supplier) , [ % (nation)
RFBHAE b 1X (region) fUASEHE , % FI A2 AE R (customer) BOHE . 5038 4 40 711 1 4 n
# 2R



e iT e > |

(1l

%2 ABEHM TPC-H HEEFKITERE

T HEARLY | BFE(FK) w/IE
1 Region 6 SAHE
2 Nation 150 S AEE
3 Part 65755 TABHE
4 Supplier 30810 S ABUE
) Customer 661396 S A %R
6 PartSupp 30000 Bl LA B | AT LA R 0 SR
Fifi AL 2= B B8 | AT LA AR AR e %, A R
7 Orders 21100
1 000 Z%ic SR AE 7% 24 46 s
o Fifi A1 A R BCHE | T LA AE R &0 i, A R
8 Lineitem 22026
1 000 i RAERA 4 5

BOTH LR A Oy 2, BRI RAND () BEAL sR i it T — & 5 /9 INSERT i /) fl 7
B 2 YRR AT , BEBLA R A8 ( PartSupp) T #: Orders) AT 8B 4 (Lineitem) %

28 % T 4 19 S5 56 $0 8 B BOAE B E R e R RS o URAZ M 34 http ://www. chinadb. org
b iEEN I EE FRMH ., T80 S 35584 hip ©//www.chinadb.org/dbtestdata.rar

S50 BOHE W S R B RN A LR o AR S B bt R B R D R A S B N R K AR
WA R, BB 5] 2k, R B A 2 2T BOHE R 0 2SR, BB 2 AR 4 A R R B 7 i) A
MIRE ST o BRI A 7 A A0S 6 5040 0 ot 8 b 2 08 3000 22 AR B 1 ) R, 81 4n A S 0B ) it AR o
e 25 Br K BRI E R DSk, T IR — @ RN R ERB IO RPN EEHE, &
— A (1) 3 Y it e R 4 L 2 A 2 3 b 3 S B [m) R Y T R

LTS EMAFE>EBA T —EBREMRE ACHTFHRSELREIEE. Vit Pl
4 I AE & € B0 (KingbaseES ) A4z it TPC—H i 8088 e i 1o 72

@ 7E KingbaseES @] @ TEST ¥4 & , 4R /5 6 # SALES =X, 3f 6 & TPC-H ¥4
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COPY Sales.Region

FROM ' D: \tpchdata\region.csv' WITH DELIMITER AS"'.";
COPY Sales.Nation

FROM ' D: \tpchdata\nation.csv' WITH DELIMITER AS',";
COPY Sales.Part( partkey , name , mfgr, type , retailprice )

FROM ' D \tpchdata\part.csv' WITH DELIMITER AS',';
COPY Sales.Supplier( suppkey,name , address, phone)

FROM ' D ; \tpchdata \supplier.csv' WITH DELIMITER AS')';
COPY Sales.Customer( custkey , name )

FROM ' D: \tpchdata\customer.csv' WITH DELIMITER AS',';

@ FfHL I Y E
/ * BB EAF 65T setCustomerNations( ) , R J5 $AT ZAF KL 72 = /
CREATE OR REPLACE PROCEDURE Sales.setCustomerNations( ) AS
DECLARE
nationCount INT;
res RECORD;  /# 5 SLUSHRAE SRR res 10 T + /
CURSOR mycursor FOR SELECT custkey FROM Sales.Customer;
BEGIN
SELECT COUNT( * ) INTO nationCount FROM Sales.Nation ;/ # 315 Nation 25910 5% 14 » /
OPEN mycursor;
LOOP
FETCH mycursor INTO res;/ * iliFHn U 025 RARTETE res R » /
IF mycursor% NOTFOUND THEN
EXIT;
END IF;
UPDATE Sales.Customer / * AL 8 & 8 EHEE = /
SET nationkey = (SELECT nationkey
FROM Sales.Nation LIMIT 1
OFFSET MOD(CAST(RANDOM( ) * 1000 AS INTEGER) ,nationCount ) )
WHERE custkey =res.custkey;
END LOOP;
CLOSE mycursor;
END;
CALL sales.setCustomerNations ( ) ;/ % V& FI 77 % i Bl B 2 O 48 = /
@ BEHL IS B A
/ * H QIR AL setSupplierNations( ) , R/ AT L AF ML = /
CREATE OR REPLACE PROCEDURE sales.setSupplierNations( ) AS



Il

= sexsns |G

DECLARE

nationCount INT;

res RECORD; /% 5E SCHERREE R R il RA BV« /
CURSOR mycursor FOR SELECT suppkey FROM Sales.Supplier;
BEGIN

SELECT COUNT( * ) INTO nationCount FROM Sales.Nation;/ * 314 Nation &1 12 R4 * /
OPEN mycursor;
LOOP
FETCH mycursor INTO res; /% MUFHR 435} (945 RARTE
IF mycursor% NOTFOUND THEN
EXIT;
END IF;
UPDATE Sales.Supplier /o BEALIR BNV R EEE « /
SET nationkey = ( SELECT nationkey
FROM Sales.Nation
LIMIT 1
OFFSET MOD( CAST(RANDOM( ) * 1000 AS INTEGER) , nationCount ) )

WHERE suppkey =res.suppkey;

END LOOP;

CLOSE mycursor;
END;
CALL sales.setSupplierNations( ) ; /% B A Ao R 5 3L 5 A R

® BEHLA B PartSupp ¥# .

/ = BEHLAE A SERTIK R 3% PartSupp i RIF7 4 0# : S 3 p_partsuppCount 5 7= A 910 R AL » /
CREATE OR REPLACE PROCEDURE sales.insert_PartSupp( p_partsuppCount INT) AS
DECLARE

supplierCount INT;
partCount INT;
NewPartKey INT;
NewSuppKey INT;
tmp INT;
BEGIN
SELECT COUNT( # ) INTO partCount FROM Sales.Part;/
SELECT COUNT( * ) INTO supplierCount FROM Sales.Supplier;/ % 3% J g
/ * PER A B PartSupp 0 5% : 1 Je B ML A= A partkey F1 suppkey, # PartSupp *xﬁﬁffﬁf“éﬁfu’
3, 38— 2B IRk * /
FOR i IN 1..p_partsuppCount LOOP




NewPartKey : = (SELECT partkey / x ARG — B BN EGHRS «/

FROM Sales.Part

LIMIT 1

OFFSET

MOD(CAST(RANDOM( ) * 100 * partCount AS INTEGER) ,partCount) ) ;
NewSuppKey : = (SELECT suppkey / * BEHLIRIG— AN R4S * /

FROM Sales.Supplier

LIMIT 1

OFFSET

MOD( CAST( RANDOM( ) * 100 # supplierCount AS INTEGER) ,supplierCount) ) ;
SELECT partkey INTO tmp /o B AE R B AR IE R R BB LA «/

FROM Sales.PartSupp
WHERE partkey =NewPartKey AND suppkey =NewSuppKey;
IF SQL%NOTFOUND THEN
INSERT INTO Sales.PartSupp AN 2 i IV S
VALUES( NewPartKey , NewSuppKey , CAST(RANDOM( ) * 1000 AS INTEGER ) ,CAST( RAN-
DOM( ) * 10000 AS REAL) ) ;
END IF;
/ * PR 200 K4 A 200 FRid 5 REERAE — R 5, AT AR, R BUTRCER + /
IF (MOD( p_partsuppCount,200)= 0 ) THEN
COMMIT;
END IF;
END LOOP;
END;
CALL Sales.insert_PartSupp ( 30000) ; / ok PATF S R = /

© FEHLAE R oders HHE .
/ * BEHLA JRIT $.3% Orders 5% B9 47 fili if 72 : 2 %0 p_orderCount o 75 2 7= A= 1y ic S 80 * /
CREATE OR REPLACE PROCEDURE sales.insert_Orders( p_orderCount INT) AS
DECLARE
customerCount INT;
existingMaxOrderKey INT;
NewOrderKey INT;
NewCustKey INT;
tmp INT;
i INT;
BEGIN
SELECT COUNT( * ) INTO customerCount FROM Sales.Customer;/ * i+% Supplier & i %0 * /
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SELECT MAX (orderkey) INTO existingMaxOrderKey FROM Sales.Orders;
/ * 718 Orders £ B A AU K orderkey * /
IF existingMaxOrderKey IS NULL THEN
existingMaxOrderKey=0;
END IF;
/ox PERR AT RE B R BIE AT R BT S  FEERE FAE SO AT BIE RS * /
FOR i IN 1..p_orderCount LOOP
NewOrderKey : = existingMaxOrderKey+i;
NewCustKey= (SELECT custkey  / * BEHLIKIE — K452 %/
FROM Sales.Customer
LIMIT 1
OFFSET
MOD ( CAST( RANDOM( ) * 100 * customerCount AS INTEGER) ,
customerCount) ) ;
INSERT INTO Sales.Orders( orderkey, custkey,orderdate) / * ffi A — 2517 B i0 5% * /
VALUES( NewOrderKey , NewCustKey,
DATEADD( 'day',MOD( CAST( RANDOM( ) % 1000 AS INTEGER) ,365) ,
CURRENT_DATE) ) ;
/ * JEF 200 W, 48 A 200 ZiCF, SR —KF 5, LA A WA RS IATRE « /
IF (MOD( p_orderCount,200)= 0 ) THEN
COMMIT;
END IF;
END LOOP;
END;
CALL sales.insert_Orders(30000) ; /o PATHEMEER »/

@ BEHLA B Lineitem %4
/ * BEHLAE GT BB 4 Lineitem JC 3R A 778 72 : S8 p_orderCount 975 B 7=/ 1T LB 4HAGTT B3 = /
CREATE OR REPLACE PROCEDURE sales.insert_Lineitem ( p_orderCount INT) AS
DECLARE
NewOrderKey INT;
NewPartKey INT;
NewSuppKey INT;
L_orderloop INT;
L_linenumber INT;
L_existingMaxLinenumber INT;
partsuppCount INT;

lineitemCount INT;



oW KRS

CURSOR mycursor FOR SELECT orderkey FROM sales.Orders;
BEGIN
SELECT COUNT( * ) INTO partsuppCount FROM Sales.PartSupp;/ * i85 PartSupp #9274 * /
OPEN mycursor;
IF mycursor% ISOPEN THEN
FOR L_orderloop IN 1..p_orderCount LOOP
/ % KL Orders iTHRMICF, W RBHICRK, HERCE T ERBHITHYL T,
BB G = /
FETCH mycursor INTO NewOrderKey;
EXIT WHEN ( mycursor% NOTFOUND ) ;
/ * 1+ 8 Lineitem 2 " 24 B 1T 8 4 5 K #9 linenumber , 7F I 3£ 5l F 7™ 45 H B9 linenum-
ber 5 x /
SELECT MAX( linenumber) INTO L_existingMaxLinenumber FROM Sales. Lineitem
WHERE orderkey = NewOrderKey ;
IF L_existingMaxLinenumber IS NULL THEN
L_existingMaxLinenumber=0;
END IF;
/x BEHLIR BT R AERIT R AE R R B4 3 RAIC R «/
lineitemCount : =MOD ( CAST( RANDOM( ) * 1000 AS INTEGER) ,3) ;
FOR L_linenumber IN 1..lineitemCount LOOP/ * {F¥F r=4: 24l 1T B A9 3T BB 4030 57 » /
/ x BEALAE L TT B B 4 1 S o i e S # X oL AR R IR R R P i E RS+
SELECT partkey,suppkey INTO NewPartKey, NewSuppKey
FROM sales. partsupp LIMIT 1 OFFSET MOD ( CAST( RANDOM () * 1000000
AS INTEGER) , partsuppCount ) ;
INSERT INTO sales. Lineitem ( orderkey, partkey, suppkey, linenumber, quantity ,
discount, extendedprice ) /% 3 AT BB 40
LK * /
VALUES ( NewOrderKey , NewPartKey , NewSuppKey , L_linenumber+L _existing-
MaxLinenumber, CAST ( RANDOM ( ) * 100 AS INTEGER ), RAN-
DOM(),0);
END LOOP;
/ = PEFF 200 WK, HH A 200 iR, LR A — K35, LU A AR R B BAT RO + /
IF (MOD( p_orderCount,200)= 0 ) THEN
COMMIT;
END IF;
END LOOP;
CLOSE mycursor;



= KB R

END IF;
END;
CALL sales.insert_Lineitem ( 20000) ; /x PATE AL */
UPDATE Sales.Lineitem /% VBT L4040 7 P B0 B B M % extendedprice ¥ /

SET extendedprice = quantity * Part.retailprice

FROM Sales.Part WHERE Sales.Part.partkey = Sales. Lineitem.partkey ;
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Dheem() Orders(©) |
SF*6 000,00 SF*1,500,000 {

|
1
1
I ORDERKEY ORDERKEY |
I PARTKEY CUSTKEY |
1 SUPPKEY ORDERSTATUS :
|
1l LINENUMBER TOTALPRICE }
: : QUANTITY ORDERDATE |

|
{ R (5 EXTENDEDPRICE ORDER- I
| i | SF"“jSO 000 DISCOUNT TMoRT !
|k | CLERK |
i | | CUSTKEY = ke I
|  [NarE SHIP- |
I : RETURNFLAG PRIORITY :
| ,
| J [ ADDRESS LINESTATUS COMBMENT. ;
l P NATI ~
[ | SNEEY SHIPDATE |
| | | PHONE |
| 1 COMMITDATE I
LB | |accTBAL |
1 [ RECEIPTDATE i
1 | | MKTSEGMENT |
1 | SHIPINSTRUCT |

, | COMMENT
: { ° i . SHIPMODE }
{ Natlon (N ) “; COMMENT ;
{ f ] NAT[ONKEY 1
il
f ~ NAME ——{ REGIONKEY
1
TR REGIONKEY —
COMMENT
COMMENT

Bl 2 TPC-H i e

TPC-H $4 A5 X AT LA R LT P TR,

FHREX L BN 750, 45 Part Supplier 1 PartSupp = N3 %, Bl 2% 4 |
TR ANk TR B AR K, i A A T LUK B Nation 1 Region i~ . iZ M K H Part Hl
Supplier Z [0 & £ X Z KA R

FREE 2. & IT A, 45 Customer Orders Fll Lineitem = A>3, i% 41 2 b 1] 1)
H4/n Nation Fl Region AN, X &Sk 2 1] F 8B — X LRI E .

JEEEAA TR I H MR BT TPC-H B, sl B2 T ERmA R,

(1) & SCHHE e

K HIH SCF R AR QI 2 8 TPCH M08 1 .
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B LRIRS

CREATE DATABASE TPCH ENCODING = 'GBK';

(2) % XK

TERUHE 2 TPCH I 4%y Sales B

CREATE SCHEMA Sales;
(3) & LFHEAFE

£ TPCH ¥4 JE # Sales *EJC'?@JE 8 A%ZIS%%D

/RS ATE RS
SET SEARCH_PATH TO Sales, Public;
CREATE TABLE Region HX 3 * /
regionkey INTEGER PRIMARY KEY,
name CHAR(25),
comment VARCHAR( 152)

CREATE TABLE Nation ( / * EZ % * /
nationkey INTEGER PRIMARY KEY,
name CHAR(25),

/o WX G5 * /
/x WX R+ /
/xBTS

/x BRRG «/
/x BELTR «/

regionkey INTEGER REFERENCES Region ( regionkey) , / = #i[X 4§ 5 * /

comment VARCHAR(152)

CREATE TABLE Supplier ( /
suppkey INTEGER PRIMARY KEY,
name CHAR(25),
address VARCHAR (40) ,

 PERE B R A R * /

/B /)

/* BERL R GRS/
/ * BERIRG AR * /
/ * LR R hE « /

nationkey INTEGER REFERENCES Nation ( nationkey) , / * EZ 45 = /

phone CHAR(15),
acctbal REAL,
comment VARCHAR (101)

partkey INTEGER PRIMARY KEY,
name VARCHAR(S5S),

mfgr CHAR(25),

brand CHAR(10) ,

type VARCHAR(25) ,

size INTEGER,

container CHAR(10) ,

retailprice REAL,

/ % SN LI+ /
/ x LR 7 K T A3 %5 account balance * /
VY 2: VAN

/o B GG * /
/ox BAEZR « /
/x T
/ x fhRE x /

/ox BRI« /
/x RsF %/

/ x f %k x /
Y




m gwrnece [

comment VARCHAR(23) /x GE /)

CREATE TABLE PartSupp ( /  E{FHERBE &R % « /

partkey INTEGER REFERENCES Part( partkey) , /x BUHS «/

suppkey INTEGER REFERENCES Supplier( suppkey) , / = fit5 @4 S * /

availqty INTEGER, / % B I8 * /

supplycost REAL, / % QLR A& * /

comment VARCHAR (199) , BT 32 Y

PRIMARY KEY ( partkey , suppkey) /o ENEW , REAR +/);

CREATE TABLE Customer ( / * li%& % * /

custkey INTEGER PRIMARY KEY, / * RE GRS */
name VARCHAR(25) , /x4 x/
address VARCHAR (40) , / * Hdik * /
nationkey INTEGER REFERENCES Nation ( nationkey) , / * E$& 45 = /
phone CHAR(15) , / * HLTE * /
acctbal REAL, /% WA« /
mktsegment CHAR( 10) , /* Mo X * /
comment VARCHAR (117) I BER/)
CREATE TABLE Orders ( / % JTH3 = /
orderkey INTEGER PRIMARY KEY , /* VTHGS « /
custkey INTEGER REFERENCES Customer( custkey) , / * & 45 * /
orderstatus CHAR( 1) , /  PTHORES * /
totalprice REAL, /ox VTR G5 /
orderdate DATE , /o T H B =/
orderpriority CHAR(15) , / % TT AR S A * /
clerk CHAR(15), /g B o« /
shippriority INTEGER , / * BRI =/
comment VARCHAR(79) /* HZBE*/);

/ % H.# totalprice = SUM( Lineitem.extendedpricex ( 1-Lineitem.discount) X( 1+ Lineitem.tax) ) * /

CREATE TABLE Lineitem ( / * 1T 18§ 413 Lineitem % /
orderkey INTEGER REFERENCES Orders( orderkey) , / * 1] ¥4 5 * /

partkey INTEGER REFERENCES Part( partkey) , /x BT «/
suppkey INTEGER REFERENCES Supplier( suppkey) , / * f{t @45 * /
linenumber INTEGER , /* ATRB A G S « /

quantity REAL, VER ¢ & V4




oW KRG

extendedprice REAL, /o AT HL B A AR + /

discount REAL, /% 741[0.00, 1.00] * /

tax REAL, / * BiF[0.00, 0.08] =/

returnflag CHAR( 1) , / * BERIC * /

linestatus CHAR(1) , /o T BB ARAS * /

shipdate DATE, /x B H */

commitdate DATE, /x BEEHP +/

receiptdate DATE, /x BUYCHM «/

shipinstruct CHAR(25) , / % %3z L , 0 deliver in person ® /
shipmode CHAR(10) , / x $eim R, NEsiE s RIE S S« /
comment VARCHAR (44) , / ok T x /

PRIMARY KEY (orderkey, linenumber) ,
FOREIGN KEY ( partkey,suppkey) REFERENCES PartSupp( partkey,suppkey) ) ;
/ % HA T BB 40 4 #% extendedprice = quantity X Part.retailprice * /

SEH B

@ Hy2f & T LASERE X F LR R 4250, A% Part Supplier il PartSupp =A%,
Feflor A R A PR B AR

@ WEEEA LUERE L ER RS M, (U e A XS5 LR 3+
%

5. %@

(1) SQL M E , MBI B4 2 WAFS 8 A R A, AT S48 E MRS B 0 &t 74
B4 A THREANG SRAEMRAR? HELEREIE.

(2) BIEEMNRKZTEI R RS H/L BEEL AL IR, H#EH LA g
AR 55 4% 2 AN BRI 4, B A4, L H I 545 U () 0 S BT o 3 B A E A S B 0 IE
AR B H I W5 R 77 %

LR 12 BEEXEORY

1. X EM

R SQL 2P iR A MY, 24502 A SQL 1B 5 ISR R A & i), U 5 s R & i) . &
MG A E B,

2. RBABMER

£t %t TPC-H (48 FE R i+ 4 Fh 8 R 2 ) SQL B4 /- 4 48 iH 2 8 A I i A R Bt



W ORI RE R

HS MW EAR, T 2RO EEA M., HFEMER SQL 215 A & 1/ 1 5 5 1
A1, ¥ B8 SQL 2 7 Bt LS th Bk iy SQL 2 )i 4, I I il ad .

LHD . T B, SQL AR F BT MIME & SQL KRB F RKE R4 RMEA A7 2 4 %
PR R/NEIR G (SQL 27 155 4a st HE S 55 S B2 LT

. XRESMES

LRELSAGTEN RRA S EREN SREREN.

LU ME £ - X 0 TC A I UE AR F AN S 2 0 AR A W R R R R A, IE R BT I AR

4. XRHE TG

%K W5
BE B R A A ) S i E S H 39

(1) BPRAW (KHEEERIE)

v 1A I RS 9 28 FR ik FOEK R LR
SELECT name, address, phone
FROM Supplier;

(2) BRI (LHEERE)
HERRL-ANEZHEMKT 1000 THITHNRS BERSFEITHRNFA

SELECT

FROM Sa 'S

WHERE CURRENT_DA derdate
(3) K%ﬁﬁﬂ&ﬁ%#%ﬁiﬂﬁﬁﬁﬁ]

Gt E A RITIEE B .
SELECT C.custkey, SUM(0.to
FROM Customer C, Orders O
WHERE C.custkey = O.custkey
GROUP BY C.custkey; / * %M C.custkey 434 * /

(4) Hor Tt vE SR A G R

IR B 1 000 mmrﬁg%%&ﬁt&zo

rice) / * MHAFAL M AT IRAE BRI SUM * /

SELECT C.custkey, MAX( C.name) / * 440 J& ¥ 1 3 45 iR 80 A4 66 4 97 SELECT F /4] *
FROM Customer C, Orders O

WHERE C.custkey = O.custkey

GROUP BY C. custkey / * &Bﬁ C.custkey 434H * /




BoWS KRS

(5) EASEEAN
HM S EOERER —EHENUENY %S 2RI ER .
SELECT Fsuppkey, F.name, F.sddvess
FROM Supplier F, Supplier S / * Supplier i) B 5 iE# * /
WHERE F.nationkey = S.nationkey AND S.name = "&£ G8M";
(6) MRERAM (FEEE)
LR AR K T FE M T4 R T A R R M A% .
SELECT P.name, P.mfgr, P.retailoprice, PS.siipplyecost
FROM Part P, PartSupp PS /= WiREHE , BRENHE , FRE =/
WHERE P.retailprice > PS.supplycost; /% [RE &M =/
/% LI . bR BT ) R I A 2 A B LB e ) PR E AR T A, 18 B B 45 R T R
AN SR — > R i A DR MEL, BT LARL &K TF T ) B SR8 « /
(7) PiREHEAR(HRERE)
A ) (R AR KT E MM T4 2 T MR AL A A%
SELECT P.name, P.mfgr, P.retailoprice, PS.supplycost
FROM Part P, PartSupp PS /* WiFRERE LAEXEBENDNL . AitkFEik =/
WHERE P.partkey = PS.partkey /% JEJESM «/
AND P.retailprice > PS.supplycost; / » PR E &4 * /
(8) =RiEHAN
A ) B 952 T T I BT B G S S B T I 9 T G S R B AR A A
SELECT O.orderkey, O.totalprice, L.partkey, L.quantity, L.extendedprice
FROM Customer C, Orders O, Lineitem L
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND C.name='7; 24 FE';

L BES

(U TE 6 B0 ffp 280400 P S 4, A R IE W 0+ Ol P 2 )

@ MR AT R AR P SQL £ o) i i BB MO 2 0A) , 7% 3 26 00 A0 B0 T BEAR B T R, AR Y
AR5 A AT RE S AR K25 .

5. 8%@

(1) R7E GROUP BY /]t LAY J& ¥ , & & 0] LA Bl SELECT /&) 7 E2 413 b
LI IE

(2) 2 HI R H S A o ) WHERE #1 HAVING A4 i [X 51| 7

(3) 33 A o o E R i OC 2R HOHE PR RE R DGR R K o 3 1518 dn 4] 48 v o 3 A i)



M MR

H AT LR K UE
XK 1.3 HESRAEEHIE

1. LR EM

¥ SQL REANMESERNFSMHREANN BRI T ES.

2. TWABMER

FExt TPC-H B4 4 , IEW 40 B F P & i 20K it S i EE W MmE S &l .
. XREAMMES

LRE L ERN .

SCHGHE A AH K F A (2 EXIST A

4. LIGR & =6

B - B e A R S R i 2 H

(1) IN i E 4
BT T MR 3 89 A AR B AR T A B
SELECT custkey, name
FROM Customer
WHERE custkey IN (SELECT O.custkey
FROM Orders O, Lineitem L, PartSupp PS, Part P/ + £ %% « /
WHERE O.orderkey = L.orderkey AND
L.partkey = PS.partkey AND
L.suppkey = PS.suppkey AND
PS.partkey = P.partkey AND
P.mfgr = "K' AND P.name = "fEfABEHIE 30 A6") ;
/xR ERER S THERNAMXH? FHERP Lineitem REH S Part FiEH, +/
/o EREK B -/

SELECT custkey, name
FROM  Customer
WHERE custkey IN (SELECT O.custkey
FROM Orders O, Lineitem L, Part P/« =F ik « /
WHERE O.orderkey = L.orderkey AND
L.partkey = P.partkey AND
P.mfgr = "# XK' AND P.name = "# #4025 58 A1)




oS LREY

(2) ¥JZ EXISTS i E#& ]
5 1) B A WS S M K e A AR AL S B AR A BT
SELECT custkey, name
FROM Customer C
WHERE NOT EXISTS (SELECT O.custkey / * 3L “ # K " il 1 0 “ S ARBL L2 0 R " IO B2+ /
FROM Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey AND / A R AR T2 M) 04 + /
O.orderkey = L.orderkey AND
L.partkey = PS.partkey AND
L.suppkey = PS.suppkey AND
PS.partkey = P.partkey AND
P.mfgr = "# k' AND P.name = "§iAf#E125 B AR") ;
(3) MR EXISTS &2 i)
25 1) 2 /0 W 3K B ¢ ok =7 W 3K B 2 I BT 1 4
SELECT CA.name /* #E CAZF HAFEK =L LM CA ZFF ®ELLHEMH «/
FROM Customer CA
(SELECT * /xR =WgLifiii CA &/ &AL T »/
FROM Customer CB, Orders OB, Lineitem LB
WHERE CB.custkey = OB.custkey AND
OB.orderkey = LB.orderkey AND
CB.name = "# =' AND
NOT EXISTS(SELECT = /*CAZF5 CBE P B LTI +/
FROM Orders OC, Lineitem LC
ustkey = OC.custkey AND
OC.orderkey = LC.orderkey AND

(B —— -

(4) FROM 4 i ik E A i

HHITHRFHEHELS | T iBEFHNFEENEERS.
SELECT C. *
FROM Customer C, ( SEI




oOBEEERELR

WHERE C.custkey = B.custkey AND / * B i N E& WM A X5 * /
C.nationkey = N.nationkey AND N.name = "1[H';
(5) £E5&EM(XK)
A BTE oKk =" 2T 2R FHEER .
SELECT P. %
FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey = PS.partkey AND
PS.partkey = P.partkey AND C.name = "# =';
INTERSECTION
SELECT P.
FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey = PS.partkey AND
PS.partkey = P.partkey AND C.name = 'Z=[0';
(6) E£EHEMOH)
HMPE K ="M “ZFN"THHLBEHHEER.
SELECT P.
FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey = PS.partkey AND
PS.partkey = P.partkey AND C.name = "3 =';

UNION
SELECT P. *
FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey ANDO.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey = PS.partkey AND
PS.partkey = P.partkey AND C.name = 'Z=J0';
(7) &M (E)
B B =" AT M T ¢ 2 0 BT M i R AR R o
SELECT P. x
FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey = PS.partkey AND
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PS.partkey = P.partkey AND C.name = '3k =';

EXCEPT

SELECT P. *

FROM Customer C,Orders O, Lineitem L, PartSupp PS, Part P

WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey AND
L.suppkey = PS.suppkey AND L.partkey=PS.partkey AND
PS.partkey = P.partkey AND C.name = 'Z54';

i# st 2 o TPC-H 04 45 X 7] A1, Lineitem 38 /2 3@ i Partsupp R Part B
FELBLL, (1) INMEERPE-ANERZEFWERRET K. Mid T partkey &
Part ff) £, 5 /A BB15 AR A9 45 5 . B, 4 X Lineitem g 5% 658 | F PartSupp
RARAUEAL R B A 19— Pk, 17 A 3f) Lineitem B A] DL B 48 A Part AHE 4%, [FBE, thAT LA
B4 Suppliers #H %%

5. B8

(1) 4372 26 7Y (% 25 30 T LA FH o 2 25 i) S B, A 4 28 R0 0 25 ) ) 2 fE FE ik S A A
SEEL?

(2) R4 ASHE 5K 25 1) FIAR € 7 25 300 /9 [X 51

XKW 1.4 BIEEFIR

1. XBEM

SR B T 1 800 R R L BE {0 SQL 3 /) o B4 B E AT BUOHE MO 4 A 48 i I
B

2. RN FMEXK

BEXF TPC-H B4 FE BT S on 4l 4 A At B B0 3 A 18 SOB0HE A Bk 3088 25 SQL & 4]
P FI4 48 INSERT \UPDATE 1 DELETE i 35 4549 (19 % > 4 US43, 45 & & SQL F & if1,
o3 BT LA R 8 3K i 476 AL A B0 B B5008 1935 /), 3 R R 2h

3. RWEATMES

S A A A B BRI BR B0 B9 SQL,

TR AT - S E SQL T MASLS & B4E A & SO M R B8 B9 SQL & 4y 5 il FHl — 4~ %
B B e A A B B I B 5 b — A 2 B B
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4. TR E B
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SRR €L e w4 H 3]

(1) INSERT EA i 4] (i A 2351 19 %dhs )
WA — KB IC R, BREIIHS -G BAE.
INSERT INTO Customer
VALUES(30, "3k ="', 'Yk 5T, 40, '010-51001199', 0. 00, ' Northeast', ' VIP Customer') ;
(2) INSERT A iE a) (4 A& 7 51 69 80408 )
HA—FITHRIER, AL ERILNFEIE.
INSERT INTO Lineitem (orderkey, Linenumber, partkey, suppkey, quantity, shipdate)
VALUES (862, ROUND(RANDOM( ) % 100,0), 479, 1, 10, '2012-3-6") ;
/ * RANDOM () & %5 H Bifi AL /1N 550 4= A R %0, ROUND () 2 10 & A BR 8L * /
(3) #ti&%HE INSERT i 4]
@ BUE— AN B R, ST A b I 4 A B B R
CREATE TABLE NewCustomer AS SELECT % FROM Customer WITH NO DATA ;
/ * WITH NO DATA ¥/ {43 SELECT £ if] H A4 il — 45 RBE, A if i 56 brddls = /
INSERT INTO NewCustomer / * it & 1§ A SELECT & %] 25 #f] 45 5 3| NewCustomer F ¥ * /
SELECT C. *
FROM Customer C, Nation N
WHERE C.nationkey = N.nationkey AND N.name = "H1[H";
Q@ Bl —-NMEE WY SR, LR BN EE WY S8 S0 FER.
CREATE TABLE ShoppingStat
(custkey INTEGER ,
quantity REAL,
totalprice  REAL) ;
INSERT INTO ShoppingStat
SELECT C.custkey,Sum( L.quantity) , Sum( O.totalprice)  / * X} 4341 J& B9 B4 5K 2 A = /
FROM Customer C, Orders O, Lineitem L
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey
GROUP BY C.custkey
@ EWMEFMHROBIE , ZREEWIT, B SICREBGEF] 50 A Ik,
INSERT INTO Part
SELECT partkey + (SELECT COUNT( * ) FROM Part) ,
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name, mfgr, brand, type, size, container, retailprice, comment
FROM Part;
AR
O ZFERBEARKBEIEN AR, HHRGREREG A BERR,
HEBR T S5 H AR M b B A Unique 29 58, B 3% 7 6 A5 RO B0 A R KM &
=K 38
@ AR 50 J7id R 7 E AT iR INSERT 5 4] 9 8, T AR YE Part 3R 19 %) 1710 % 4K
AT,
@ 47 L3k INSERT i /a) i o FE 2 — K Ho— A&, B8 b 75 B o0 S5 46
(4) UPDATE i) (& 431 % 69 %8 4 514E)
“@ e UL B A T B R A T R 10% .
UPDATE PartSupp
SET supplycost = supplycost * 0.9
WHERE suppkey = (SELECT suppkey /% PR B A BR ST o+ /
FROM Supplier
WHERE name = '& 47 ") ;
(5) UPDATE i) (| —/> 3% b B9 B0 8 o oAb — A 3R b B8 )
I FH Part & 7 /9 £ # #% & & 2 Lineitem #1 ¥ extendedprice, H # extendedprice =
Part.retailprice * quantity,
UPDATE Lineitem L
SET L.extendedprice = P.retailprice * L.quantity
FROM Part P
WHERE L.partkey = P.partkey
/ % Lineitem £ a] LA H 5 Part FAHERE , Mi AT # L PartSupp EHE =/
(6) DELETE A if 4 (M BR 45 52 2 AF 9 T A iC % )
N 5% Jot % 5K = 149 BT A ST B SR .
DELETE FROM Lineitem /% SEiER 3K = #03T BB 4iiE 3% = /
WHERE orderkey IN (SELECT orderkey
FROM Orders O, Customer C
WHERE O.custkey = C.custkey AND C.name ="5¢ =" ),
DELETE FROM Orders /= FEAHBESE =6 ITHI0F =/
WHERE custkey = (SELECT custkey
FROM Customer
WHERE name ='3f¢='");




B R R

A BES :

© 1E B T FRAT RO SR A, 0 R LE A SR A KON N ST B, A RE TR UE £ R
H A 9 B 40 IE A

Q@ L BAE R M, — A EEFEHERERH RN SR T B AR

5. B

(1) 5 534 Bt e A =X B A 80808 B8 SQL 1B a) i 5 Al .

(2) H Hr¥diE e R 4i kR T INSERT UPDATE Fl DELETE %5 34 i) B0 B %718 ) 2 41,
A B AT LA O BB H0HE PR B AR SR EHE (Y SQL i) 2

16 1.5 MESLE

1. B HEHM

A SQL B H A KUK B B AF , R PRl F SQL 15 MR B 75 Z A L 1A, 58 SCHUHE e
SIS, I BB A BT S % A I S B M0 A B

2. LEABMER

0T 25 7 B9 BodE R AR, LA B AH L B B FH 75 5K, B LB AN WITH CHECK OPTION £
A, JF KUY A WITH CHECK OPTION 6501 i) 47 2t . B AR A SE 4R P PR D i R A D 2, 3
45 T TS A P AR TS AR X

3. ARERMER

o9 x gl 2 R

S 56 X £ - T R 4 O B AR AT SR B9 AR B 22 (X 5, WITH CHECK OPTION @956 3iE .

4. TBHMETHI

SRR o 4 H 3

(1) fEYE(EIERES %)
B8 —~ Mg KPR R R R 09 F 4 Bl V_DLMU_PartSuppl , B3R 51 H {4t i F 4
B4 2P 0T R FEHEME NS MEESEER.
CREATE VIEW V_DLMU_PARTSUPP1 AS /  fy SELECT F /) H %75 25 i 10 1 J&@ 1 = /
SELECT P.partkey,P.name, PS.availqty , P.retailprice , PS.supplycost, P.comment
FROM Part P, PartSupp PS,Supplier S
WHERE P.partkey = PS.partkey AND S.suppkey=PS.suppkey AND S.name ="{fj A 5 ig';
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(2) QIEME (RREH M3 2 BT o)

Bl — > & V_CustAvgOrder, #2524t 711 15 55 A T 5 1% W 3K 4 400 F0 4 B ik |, 22
SR Ay B G S, 1 4, S 2 W 3K B AR 34 W S T 1 KR

CREATE VIEW V_CustAvgOrder( custkey, cname , avgprice , avgquantity) AS
SELECT C.custkey , MAX( C.name) ,AVG( O.totalprice) , AVG ( L.quantity)
FROM Customer C, Orders O, Lineitem L

WHERE C.custkey = O.custkey AND L.orderkey = O.orderkey

GROUP BY C.custkey;

(3) M & (WITH CHECK OPTION)

f#i i1 WITH CHECK OPTION,, £ — 4~ g X< AL " HE 1 7 $E 5 /9 4 #L A V_DLMU_
PartSupp2, B3R 31 £t 57 14 1 4w 5 . AT FH B0 FEE R A% 5645 B . AR5 38 i 0 B 4
S B A e 2 — 2% ORI BC T F AR BE R0 %, 3 UuE WITH CHECK OPTION 2 7 2
YEH .

CREATE VIEW V_DLMU_PartSupp?2
AS
SELECT partkey, suppkey, availqty, supplycost
FROM PartSupp
WHERE suppkey = (SELECT suppkey

FROM Supplier

WHERE name = "% K fic')
WITH CHECK OPTION ;

INSERT INTO V_DLMU_PartSupp2
VALUES( 58889 ,5048,704,77760) ;

UPDATE V_DLMU_PartSupp2
SET supplycost = 12
WHERE suppkey = 58889;

DELETE FROM V_DLMU_PartSupp2
WHERE suppkey = 58889;
(4) AT F MR (175 FEME)
B — A g RIREC” Bt O Ry B 9 4L & V_DLMU_PartSupp4 , B3R 51| i it 17 & 4
9 95 AT B R EE B AN A% S 5 R o SRS 3 I % PR P 4 0 3% L R A4S e — &R o K
KBS LR IE 5%, B0 UE % A R B R vl E 37 9, 9F th e Bk “ (3) Bl E " L (T %
H5AESFERAM T,
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CREATE VIEW V_|
AS

arSupp3

SELECT partkey, suppkey, availqty, supplycost
FROM PartSupp

WHERE suppkey = (SELECT suppkey

FROM Supplier

WHERE name = " KIKHE') ;

INSERT INTO V_DLMU_PartSupp3
VALUES(58889,5048,704,77760) ;

UPDATE V_DLMU_PartSupp3
SET supplycost = 12
WHERE suppkey = 58889;

DELETE FROM V_DLMU_PartSupp3
WHERE suppkey = 58889;

(5) ASAT SR 0 P

(2) A g iy 400 P 2 P BB B B W 2 S SQL B 3R i DA S, FF v B B A
INSERT INTO V_CustAvgOrder
VALUES(100000,NULL,20,2000) ;

(6) fMiFE¥E (RESTRICT/CASCADE)

A 2R 5 & 1T A 4 B 40 AL V_CustOrd , 3R 51 H i & 4 5 1k 24 W SE T4 %0 & 0,
RIGLE R B AL b, FRAIE (2) MALE V_CustAvgOrder, R J5 {ff FH RESTRICT 3 75 i B
P& V_CustOrd , W EEBL G M B J K . F| ] CASCADE 3 101 ffi [%: ¥ & V_CustOrd , Wi %€ Bil

%K V_CustAvgOrder & & fF7E, ﬁg?‘ﬁ[ﬂ?
CREATE VIEW V_ . 1
AS
SELECT C.custkey, C.name, L.quantity, L.extendedprice
FROM Customer C,Orders O, Lineitem L
WHERE C.custkey = O.custkey AND O.orderkey = L.orderkey;

CREATE VIEW V_CustAvgOrder( custkey,cname, avgqty, avgprice)
AS
SELECT cuslkey MAX ( cname) AVC( qty) AVG( extpnce)

GROUP BY custkey;
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DROP VIEW V_CustOrd RESTRICT;

DROP VIEW V_CustOrd CASCADE;

LR EAS

5. BEF&

(1) ¥ 53 B AR Pl 0 o A 3 A {6 P O i A AR 6 53 (), 9 503 02 84 81 o LA SR
(2) T BAR5 b7 16 B R AR 3R 09 5 ) X 7 100 400 1 2 77 A= o] e 5 i 2

LW 1.6 F5|LW

1. TR EM

FAR RGBT R A T, GRS B R B S MR T LB B R A S T AR

2. TBRABFMER

Xt 45 2 B B0 AR A B AR N AT 5 OR B —R 51 R BRG] A AR5 F . MR
51 MBRR S . BHMHAL A SQL AEMBIE RS A . % 5 F A EXPLAIN 64 447 SQL #
WREMH TR RS IFREW 0 HT HIEE , 347 SQL M I B RSB M A R M

Bartb, ERELEHIEELD 10 HHRICFU EREER, UERIFESI S8R,
3. LR EAFAES

LR EAAMERI
KX R BT SQL EIMRIER T A R .
4. TBWE TG

BH R %K 4 H 39

(1) BfsnE—=RT|
FEF R T4 R B LA ME— K5,
CREATE UNIQUE INDEX Idx_part_name ON Part (name) ;
(2) BIERERT| (AR RBBIERT|, RN EBRT)
EFHFRNFHLEHRTFR LR R HERKENREES .
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CREATE INDEX Idx_part_name_fun ON Part (LENGTH(name) ) ;
(3) ﬁU@EAﬁgl(XTW]A&VﬁAUJ:H’JE HAlERT , HKAESRT])
8 A 3 1 il 8 B LOlE—-1TREES,

CREATE UNIQUE INDEX Idx_part_mfgr_brand ON Part (mfgr, brand) ;
(4) = BIERERT]
HEERO ERFBR EAgE—- 1 REET .

CREATE UNIQUE INDEX Idx_part_mfgr ON Part ( mfgr) ;

/ ﬁé&%%’ﬁ?%l mmmzmxem 7 ﬁ 7.5. 2 /N R R AF ROl g P48 o« /
(5) A Hash & 5|
HEFN R 2R F B LA —4 Hash &5,
CREATE INDEX Idx_part_name_hash ON Part USING HASH (name) ;
(6) BB RGI &R
BERFEHRLHRFER EFRRTI4.
ALTER INDEX Idx_part_name_hash RENAME TO Idx_part_name_hash_new;
(7) S HrHA~ SQL 2 if)if A AT i 2 A A T %& 5
EXPLAIN SELECT % FROM part WHERE name = 'Z{f';
(8) * WIFETIZE
Bl — > R R TestIndex, B 3115 SQL 2 i P AT 1Y B [1] .
CREATE FUNCTION TestIndex ( p_partname CHAR(55)) RETURN INTEGER
AS /% HE X HEHL Testindex( ) :4if AS B B2 FR & B SQL 25 36 (1 #4047 B 1] + /
DECLARE
begintime TIMESTAMP ;
endtime TIMESTAMP ;
durationtime INTEGER
BEGIN
SELECT CLOCK_TIMESTAMP () INTO begintime; / * it 5% 2% ) $h4T 09 FF 4 if 6] # /
PERFORM # FROM Part WHERE name =p_partname;
/% AT SQL ) , MR LS R + /
SELECT CLOCK_TIMESTAMP () INTO endtime; / % iC 5% 2% i) BT 19 4% 5 i Ji] # /
SELECT DATEDIFF(' ms', begintime , endtime) INTO durationtime ;
RETURN durationtime ; /% T I IR 8] 1R PAT B (R] B ] 2T R RS ms o /
END;

/% BHFLFMFR Part BRI LB/ I H LRG| B AT ] = /
SELECT TestIndex ("Z {4 #") ;
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INSERT INTO Part / * AN %538 {4 3% B9 54l , 53 50 7 &kid st «/
SELECT partkey + (SELECT COUNT( % ) FROM Part) ,
name, mfgr, brand, type, size, container, retailprice, comment

FROM Part;

/* AR TR Part BHE B LK (BRG]0 i PhAT B 8] * /
SELECT TestIndex ("ZE {44 #') ;

CREATE INDEX part_name ON Part(name); / * fE B RN BHLZHRFER FOIERES] «/

/ * AR B Part BRI LB K, A R 5| B PAT IS 1] * /
SELECT Testlndex( ) ;

H R A AR AT (8], AT 3 R 5 1 B AR A 4 1

e
S B4

5. B%@
PR EZNTER EAENEERT], SEMNNENFR EAEMNZRERTA
Ay S5 ) 2 3 AR B ) 61 i L 46 ik

XK 2 ZEMHIBESXN

ZEWLBEEATHAILRIE(SUERS) , Hd 1| M, 1 A hEE., A EFRE
il S e o B SR B, WO SE ROV RAE RS I H o AS H TR 1R R A O A
A A5 7 T HX) S e T H

x5 "REBEBEFERME-KR

P SEH T H 4 FR T35 M 5 F e s ity Xt IBL 20 HE B
A 2.1 A IBUEE ) S5 5 DA & 2 FA4E42

94 2.2 AT g & 2 Fara4




MM R ELR

X 2.1 BEFBUEHIEE

1. L EHM

HR A A7 B AR 1 SR 4Ed ik

2. WA BMER

EXHP faf, o EARRSA P A SRR, LAAE R R P 48 8 3 8O R 0 e A PR
SEERBIEM. E5F A0SR, A A 37 B L SR 2B, 7T LUK ]
E 3

H % — >k SYSTEM B4R FH P8 3 8040 1, 5¢ i A AURR 43 B T4k, 4R U5 R AR L T P
28 ST R P DA 38 IF A BR 43 B 1E 7 4

FE R H SYSTEM I P & s 504 FE G & =N 3B I T & R P, 9F 43 B A BE A9 BRR , SR
Ja 4 B = A G H A P 408 SR8 @A BT i USER (ROLE , 3 43 g A R A KR .

TR A SE RS AR BIR T LT R — o 10 UE AR 4 BT 2 BT, 1 45 0 4 B8 B 5 B AN TR
F P Br B B ALRR , 4 B8 AR B A SQL 35 /A i DA SGE

. IRE RS

SCHO N . E SCA R, 43 TG BLRR A E]IBCRC R .

S 6 ME A - SCEG T & SC B BR A4 B 43 B A (R,

4. TR E TG

%K A
S RCEER ISy B 4 H

WA, BERY HEME P EEE =], RWEH T2 David, R 1 5
Jeffery ; 8585 %81 14 3 Tom , 8§85 51 Jane; %5 P B HIHR 1 4 38 Kathy , L 57 Mike, Z Ak —4
HFRRGE SR BEME P EHE = NHIT8 5%, HBE ER D TPC-H $d A&
Ko Bxd R R, @ A £ A2 B S L E R — A B A AR 4 i .

(1) A~

O KEM HEMEEES=AHTHEMEEM AR ERAGME-H P S A
@ RLF

CREATE USER David WITH CREATEROLE PASSWORD '123456";

CREATE USER Tom WITH CREATEROLE PASSWORD '123456"';

CREATE USER Kathy WITH CREATEROLE PASSWORD ' 123456 ";

/¥ % : CREATE USER i 4] R /& SQL #7 #E, (4 it K [7] ) RDBMS i ¥k 1 oy 75 A 2 Bt i
X R A A9 L Kingbase 8] 2 F1i5 4] « /
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@ MRW HEMEFPERFZ=THITHRAZAPFAMAROS,
CREATE USER Jeffery WITH PASSWORD ' 123456";
CREATE USER Jane WITH PASSWORD' 123456 ";
CREATE USER Mike WITH PASSWORD ' 123456"';
(2) RIS I 5 BOAUR
@© H&ATRI] 5500 2 — A2 A, I 50 FOAE L A 2 AR .
CREATE ROLE PurchaseQueryRole;
GRANT SELECT ON TABLE Part TO PurchaseQueryRole;
GRANT SELECT ON TABLE Supplier TO PurchaseQueryRole;
GRANT SELECT ON TABLE PartSupp TO PurchaseQueryRole;

CREATE ROLE SaleQueryRole;
GRANT SELECT ON TABLE Order TO SaleQueryRole;
GRANT SELECT ON TABLE Lineltem TO SaleQueryRole;

CREATE ROLE CustomerQueryRole;
GRANT SELECT ON TABLE Customer TO CustomerQueryRole;
GRANT SELECT ON TABLE Nation TO CustomerQueryRole;
GRANT SELECT ON TABLE Region TO CustomerQueryRole;
@ ABEANFIIAHNE—TRAAE, NARELRAET HANR,
CREATE ROLE PurchaseEmployeeRole;
GRANT SELECT,INSERT ON TABLE Part TO PurchaseEmployeeRole;
GRANT SELECT,INSERT ON TABLE Supplier TO PurchaseEmployeeRole;
GRANT SELECT,INSERT ON TABLE PartSupp TO PurchaseEmployeeRole;

CREATE ROLE SaleEmployeeRole;
GRANT SELECT,INSERT ON TABLE Order TO SaleEmployeeRole;
GRANT SELECT,INSERT ON TABLE Lineltem TO SaleEmployeeRole;

CREATE ROLE CustomerEmployeeRole;
GRANT SELECT,INSERT ON TABLE Customer TO CustomerEmployeeRole ;
GRANT SELECT,INSERT ON TABLE Nation TO CustomerEmployeeRole;
GRANT SELECT,INSERT ON TABLE Region TO CustomerEmployeeRole;
@ RHEMITLE -GG, AN ACXATTHGERRA T 2B H AR, Xt H A
HIT8E B BA &R, é’éi@ﬁffl@ﬂi"‘ﬁl]ﬁ?ﬁﬁﬁﬂﬂﬁﬁo

GRANT ALL ON TABLE Part TO PurchaseManagerRole;
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GRANT ALL ON TABLE Supplier TO PurchaseManagerRole;
GRANT ALL ON TABLE PartSupp TO PurchaseManagerRole;
GRANT SaleQueryRole TO PurchaseManagerRole ;

GRANT CustomerQueryRole TO PurchaseManagerRole;

CREATE ROLE SaleManagerRole WITH

GRANT ALL ON TABLE Order TO SaleManagerRole
GRANT ALL ON TABLE Lineltem TO SaleManagerRole;
GRANT PurchaseQueryRole TO SaleManagerRole;
GRANT CustomerQueryRole TO SaleManagerRole;

CREATE ROLE CustomerManagerRole WITH CREATEROLE ;
GRANT ALL ON TABLE Customer TO CustomerManagerRole;
GRANT ALL ON TABLE Nation TO CustomerManagerRole;
GRANT ALL ON TABLE Region TO CustomerManagerRole;
GRANT PurchaseQueryRole TO CustomerManagerRole;
GRANT SaleQueryRole TO CustomerManagerRole;
(3) S P o B AUR
D W11 AL
GRANT SaleManagerRole TO Tom WITH ADMIN OPTION;
GRANT CustomerManagerRole TO Kathy WITH ADMIN OPTION;
@ A& ITH G S BEAURR
GRANT PurchaseEmployeeRole TO Jeffery;
GRANT SaleEmployeeRole TO Jane;
GRANT CustomerEmployeeRole TO Mike;
(4) [E1WfA R P ACRR
) W@ZP&E%EE‘J%%F@EEHI‘EO
REVOKE SaleQueryRole FROM Cu R
@ [l MIKE %@F%{Sﬂmﬁmﬁu

REVOKE CustomerEmployeeRole FROM Mike ;
(5) B4 PR 4 Fic iE 7 14

@ LA David Fi /= 45 8 SR 808 P, 0 UE SR W 3 1] 22 2 A AR BRE
SELECT * FROM Part;
DELETE * FROM Order;
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@ [l MIKE (9% 5 3 178 5 AL PR
SELECT % FROM Customer;
SELECT = FROM Part;

LK B
TEHATAUR T BLZ 5 , 0 A [ P Br B oA B BURR , 3231 9 $h 477 T SQL i 4, Kk
BUBR 7 B 12 5 A 3

5. BET

(1) i 44 WITH CHECK OPTION ,WITH GRANT OP
fal X 51 5 K &

(2) WA LR S50 7R Bl 43 i A kA7 AUBR 43 B A fal Bk 2

XU 2.2 HItXR

1. THEH

R B P AT A0 15 R A B O ok, DA U RO R e B R A

2. TRABFMEKR

FTFF R FE 1H IR G . AR T AR A4 FH P 8 SR 4 2, I B T HALRR , AR U5 LA % 3l
FH P8 SRBOHE ., DI AR R B $ i B 9\ SQL iR 4], B AR R i iH iR B R B AN BEHUA
A HITAUPR 9 P B SRR B R R A A EM N M HITHE R .

. XWESAMS

S0 A RO X R B R R R I,

LRSS EEEMFIEE. —E, A TRV REEENEREE FERSE
M5 B ARG B, A RE BRI, DA G B e W AR R O, — B B R) T
B n— il FIHERRESZ, S EH Y BRI, AT EAEIRE .

4. TWWETH

TION #1 WITH ADMIN OPTION 4

BH H R 2 H 1

(1) #itFF%
© B/R G0 I RORE
SHOW AUDIT_TRAIL;
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@ FTHHITF X,
SET AUDIT_TRAIL TO ON;
(2) B¥EFEBAE S it
O X% P B & LM BR AR &I,
AUDIT DELETE ON Sales.Customer BY ACCESS;
/ % BY ACCESS # 1+ R 7n R G0 811 B 19 8 1T 8 V5 #0 % 4F 1712 5% ; BY SESSION # if 7
KNERMN FRHBRETE P RO RIEH HHRE, RERIDRREH—R, =/
@ LA A P8k, BT SQL B4 .
DELETE Sales.Customer WHERE custkey = 1011;
@ HEBIEXNRFHIMER, RIEH I E RS AN,
SELECT % FROM SYS_AUDIT_OBJECT;
(3) B RH I
O *fFE L HERESR ALTER % 8 % it
AUDIT ALTER TABLE BY ACCESS;
@ BEFBWEMAEMEFEINEE, BIEHITEERET AL
SELECT % FROM SYS_STMT_AUDIT_OPTS;
@ LA H P %, 4T SQL A i TR B R B A
ALTER TABLE Customer ADD COLUMN tt INT;
@ BEEMAEFITER
SELECT % FROM SYS_AUDIT_TRAIL;

LU B

@ #£ KingbaseES £4t, LA HIHE B R (SAO) A REHE AT X R % B A1 K . R G AR
REHITHRIZE . @i RGWE SYS_STMT_AUDIT_OPTS 2 F Fir A ¥4 1 18 4
TR E @t R IE SYS_AUDIT_OBJECT 25 & $UHE FEXF 4 (10 11 B

@ i@t B G IE SYS_AUDIT_STATEMENT #J LA # i fif & % T GRANT .REVOKE . AU-
DIT NOAUDIT, L} ALTER SYSTEM if 4] i) # i+ 45 3R ; i i & 4 L & SYS_AUDIT_OB-
JECT ] Lk 25 vh) %540 P2 ob BT A %o S i) o 1H 45 2R 5 8 1 R 48 ¥ & SYS_AUDIT_TRAIL 7] L) #F
A H IO

@ FiHEA AR SQL B4,

AT (6] 9 22 4 i ) s o A0 vk R R A [

5. %
W B — A, 50 HT B0 A X B 2 A B Y R e L



BoWS ERHEE

X3 TEMIESXN

TEHEFLRAFT=ITERVME(SREG6)  Hh 2/ 0B H, 1 MEBHH. &%
LR F LRI H B RIEESL R .

®6 "TEUBEFXRWMA-KER

K5 LW H 4 FRES | EHBE | BULRFER X L $ObF B
LK 3.1 Sk e LR g iE 2 B5ES.
LA 3.2 SHREBHELR nwig & 2 #5852
LI 3.3 F P B XK b3 & 2 HS5ES.3

X 3.1 LEETEUIR

1. XEHEK

F AR SR T E ORGP T

2. XA AFMER

SE TR TR BRI E R, RBBE B X Lk e B M A SQL & 4]« 41
R E LA QBREE LB, #it SQLIEARIFEEEARE TR
fEH .

3. XREAMES

SO HE N QB R E LR TEEN.

SEE0 ME A 2 T T B S R ST R A L

4. TRWETH

% B #®E

BH LR E LR it H#

(1) BUEERAE CELARTERME (PR L E T
TE SCAE I 7R 3R B SE AR e
CREATE TABLE Supplier(
suppkey INTEGER CONSTRAINT/PKIsiipplics
name CHAR(25),
address VARCHAR (40) ,
nationkey INTEGER,
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phone CHAR(15),
acctbal REAL,
comment VARCHAR(101) );
(2) QIR CEARTEREM: (RE LA TEEM)
SE SCHE I R 2R B SE A 52 1
CREATE TABLE Supplier (
suppkey INTEGER,
name CHAR(25),
address VARCHAR(40) ,
nationkey INTEGER ,
phone CHAR(15),
acctbal REAL,
comment VARCHAR(101) ,

(3) &
E BRI
CREATE TABLE Supplier (
suppkey INTEGER,
name CHAR(25),
address VARCHAR (40) ,
nationkey INTEGER ,
phone CHAR(15),
acctbal REAL,
comment VARCHAR(101) );

ALTER TABLE Supplier  / * FRAE Bt p 2 , 34 N SS iR B + /

ADD :
(4) & LR ERME (D H 28 HEH )
SE SCHER R R R I LR TR
CREATE TABLE PartSupp (

partkey INTEGER,

suppkey INTEGER ,

availgty INTEGER,,

supplycost REAL,

comment VARCHAR(199) ,




B SRS

/x BT H AR AR, R 8 B e LAERR * /
(5) # 24 ad & X Se ks gtk
E X R ML AR T, K nationkey il name #5218 ¥ 5 , £ £ nationkey 1 R £
fih ,name | UME—PEAH
CREATE TABLE nation (
nationkey INTEGERCONSTRAINT PK_nation PRIMARY KEY ,
name CHAR(25) UNIQUE,
regionkey INTEGER,,
comment VARCHAR(152) ) ;

(6) B 52 1A 52 #&
i i I K S A 1 A
ALTER TABLE nation DROP CONSTRAINT PK_nation;
(7) $& 0w 2% AH R0 3¢, 56 10E 56 4 52 & 2 5 2 AE
/% APk LR R B SRR S i RS R e B AR+ /
INSERT INTO Supplier ( suppkey,name,address,nationkey,phone,acctbal,comment )
VALUES (11,"testl',"test1',101,"' 12345678 "',0.0," test1" ) ;

INSERT INTO Supplier ( suppkey,name,address,nationkey, phone,acctbal ,comment )
VALUES (11,"test2',"test2',102,"'23456789"',0.0," test2"' ) ;

SCH R

5. B%®E

(1) BT 51 4 50 B 1 2 BROAR T LAk 5 Ol 3R 0 58 B M A0, T 3R 40 8 B M 24 SRR — 2 RE K
BIRSRE IR, HEBIBE

(2) HHatfil T &b R LR se P20, DBMS K f Fh b 0 kb 387 35 FH L R AE

X332 SHREEMEXR

1. L EK

F4E S BT R d ik .

2. REABFMEKR

SNBSS R B4, MRS BB, 5HmM e XS
MR SE ) SQL 15 4] QIR R E X S M B Bl LR




BB P %

. XRBAMMES

LU N AR E LS R
SCHHE S BT MR B A E X,
4. TR ETH

HH .- SHEgELR 44 H 39

(1) B R & LS e
JesE b X R LR E B, i E LEFER LS gk,
CREATE TABLE region (
regionkey INTEGER PRIMARY KEY,
name CHAR(25),
comment VARCHAR(152) ) ;

CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY,
name CHAR(25),
regionkey INTEGER REFERENCES Region( regionkey) ,  / = 514 & R 52 #64f = /
comment VARCHAR(152) ) ;
BE
CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY,
name CHAR(25),
regionkey INTEGER ,
comment VARCHAR(152) ,
CONSTRAINT FK_Nation_regionkey FOREIGN KEY (regionkey) REFERENCES Region ( region-
key) ) ; /x RES RGEBNE « /
(2) B RIEE LS MR %
E XERRNS R,
CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY,
name CHAR(25),
regionkey INTEGER
comment VARCHAR(152) ) ;

ALTER TABLE Nation
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ADD CONSTRAINT FK_Nation_regionkey

FOREIGN KEY (regionkey) REFERENCES Region ( regios
(3) EXS M8 (SMEH 2R PEH )
SESCITHRITH RS Mg gtk

CREATE TABLE PartSupp (

partkey INTEGER,

suppkey INTEGER,

availqty INTEGER ,

supplycost REAL,
comment VARCHAR(199) ,
PRIMARY KEY ( partkey,suppkey) ) ;

CREATE TABLE Lineitem (
orderkey INTEGER REFERENCES Orders( orderkey) ,
partkey INTEGER REFERENCES Part( partkey) ,
suppkey INTEGER REFERENCES Supplier( suppkey) ,
linenumber INTEGER ,
quantity REAL,
extendedprice REAL,
discount REAL,
tax REAL,
returnflag CHAR( 1) ,
linestatus CHAR(1) ,
shipdate DATE ,
commitdate DATE |
receiptdate DATE ,
shipinstruet CHAR(25) ,
shipmode CHAR(10) ,
comment VARCHAR(44) ,
PRIMARY KEY (orderkey, linenumber) ,
FOREIGN KEY ( partkey,suppkey) REFERENCES PartSupp ( partkey, suppkey) ) ;

(4) & XS Mg 8 5 2 4b 58

EXEFRMS TR, SRS B S BRI R, R B S B P AR B IE R

B RAZE,
CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY ,




m oamrnese [l

name CHAR(25),
regionkey INTEGER ,
comment VARCHAR(152) ,
CONSTRAINT FK_Nation_regionkey FOREIGN KEY (regionkey) REFERENCES Region ( regionkey)
ON DELETE SET NULL ON UPDATE SET NULL ) ;
(5) MBxZ B e s
i Bk B 2K 3 ) Sh
ALTER TABLE nation DROP CONSTRAINT FK_Nation_regionkey;
(6) HA—REZFICR, RIES R BHERTEEH
/A=K EFICTE, MR 1001 "5 KD RAFE, BRBBREBHEAR, «/
INSERT INTONation ( nationkey , name , regionkey , comment )
VALUES (1001 ," nation1',1001,"' commentl"' ) ;

5. 8%

XFHGIAR, FIMRERCRES REL EBRES , %50) D EBRE S5 HiZ
RHREE S, T 5C R0 TS -

(1) HliRER ERLARZEENS Mg BH,

(2) EFBLETBEARMFER T , L2 B ILARARBEEN T

KW 3.3 AREEXNZEEMXE

1. XEEM

ERA P A E L SE R E O 4Ed J5 1%

2. REABRMER

B %t B AN Al X, #%£#% NULL/NOT NULL DEFAULT ,UNIQUE ,CHECK %, 5& Y J& % -
UES P RE 3 G

. XBESMES

5% # 4 : NULL/NOT NULL, DEFAULT

SEIG ME 5 . CHECK .



Bl = 50 sens

4. LBWETH

BLH - [ S S i 4 H 34

(1) 5 XJ&¥: NULL/NOT NULL #3
S UM X % 45 8 ¥ /9 NULL/NOT NULL J& # .
CREATE TABLE region (
regionkey INTEGER NOT NULL PRIMARY KEY,
name CHAR(25) NOT NULL,
comment VARCHAR( 152) NULL ) ;

(2) & X )@Y DEFAULT Zj3R
& KR regionkey R B R 0, R HAbHIX .
CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY,
name CHAR(25),
regionkey INTEGER DEFAULT 0,
comment VARCHAR(152),
CONSTRAINT FK_Nation_regionkey FOREIGN KEY ( regionkey) REFERENCES Region ( re-
gionkey) ) ;
(3) % @1 UNIQUE #y3
SE X Z R ) 44 PR R P 00 T ME — 1) SE B 23R,
CREATE TABLE nation (
nationkey INTEGER PRIMARY KEY,
name CHAR(25) UNIQUE,
regionkey INTEGER ,
comment VARCHAR(152) ) ;
(4) {#if§ CHECK
fii i CHECK & SCIT 8050 H 36 v 5 46 J 5 R 3% 6 2 I 203,
CREATE TABLE Lineitem (
orderkey INTEGER REFERENCES Orders( orderkey) ,
partkey INTEGER REFERENCES Part( partkey) ,
suppkey INTEGER REFERENCES Supplier( suppkey) ,
linenumber INTEGER ,
quantity REAL,
extendedprice REAL,
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discount REAL,

tax REAL,

returnflag CHAR(1) ,

linestatus CHAR( 1),

shipdate DATE,

commitdate DATE,

receiptdate DATE |

shipinstruct CHAR(25) ,

shipmode CHAR(10) ,

comment VARCHAR (44) ,

PRIMARY KEY ( orderkey, linenumber) ,

FOREIGN KEY ( partkey,suppkey) REFERENCES PartSupp( partkey, suppkey) ,

CHECK (sh receiptdate ) , /o« % H I <B W H I+ /

/ D) s /xBBAREH AS RE N */

(5) ﬂ*fﬁt Lineitem f— %10 R 50 1F & 7% 5 )X CHECK £ 3
UPDATE sales.Lineitem SET shipdate = '2015-01-05" , receiptdate = '2015-01-01"
WHERE orderkey = 5005 AND linenumber = 1;

5. B%E

(1) 35 b7 W Lt 52 3 M 29 o 4T X B g M, WP b 5 v 2 TR AT LLSE X AN R 7 Rk
HE R —AN3, %Iﬁﬁbﬁﬁz/\%?

(2) XEHF

XK 4 RAZI[ILE

il ZBELRAA T RELRMA (SRR T) ZLRHH BT RLREHA .
®7 “MEB LRHE-KR

LHIH 2 R TR A M 5 72 S LS B 2 X IS b B

fih & 5 55 36 A BAE ) % 5% 5.7




B KRS

1. LBEM

R B I foh AR R T AE O

2. RERABTMER

5 X BEFORE fiih % #% f1 AFTER fi & 2% . 6898 3% A [7) 28 KU fih & % 59 4F F AR A7 JR 3
B0 fish & 2% i A R .

3. R E AR

SCUG A il R AR E o

S0 M A R ok RS SRR B A P R LSRR

4. W E TG

% s

A - i A S itk %4 H 39

(1) AFTER fitt % 2%

@ 7E Lineitem % | 5& X —/NUPDATE filt 52 28 , >4 1& 20T 5008 40 ( BI& ST 5 0 40 4 4%
extendedprice . H7§[1 discount \Bi % tax) i}, H ZEM T 8 Orders ) TotalPrice, L) {3 15 $ & —
k.

total price =totalprice+extendedprice * ( 1—-discount) % ( I1+tax) )
CREATE OR REPLACE TRIGGER TRI_Lineitem_Price_UPDATE
AFTER UPDATE OF extendedprice,discount,tax ON Lineitem
FOR EACH ROW
AS
DECLARE
[._valuediff REAL;
BEGIN
/x TR B BUR HEAT R E BT B 8B IEAE + /
L_valuediff= NEW.extendedprice * ( 1-NEW.discount) * (1+NEW.tax) —
OLD.extendedprice * ( 1-OLD.discount) % ( 1+OLD.tax) ;
/o« EHITHRE BT B4« /
UPDATE Orders SET totalprice = totalprice + L_valuediff
WHERE orderkey = NEW.orderkey;
END;
@ 7E Lineitem % |- 5% X — N INSERT filt R 8§ , >4 3 il — 00T 50 B 40 ik, (1 3h 48 i iT 8
Orders [#) TotalPrice, DL {4 5 &8 — E i .
CREATE OR REPLACE TRIGGER TRI_Lineitem_Price_INSERT




MR

FOR EACH ROW

AS

DECLARE
L_valuediff REAL;

BEGIN
L_valuediff = NEW .extendedprice * (1 — NEW.discount) * (1 + NEW.tax) ;
/% BT BB IR VHSE T B E BT I S B IE{E + /
UPDATE Orders SET totalprice = totalprice + L_valuediff
/o« EHIT M S BLAT M B« /
WHERE orderkey = NEW.orderkey;
END;

@ 7E Lineitem % | & X —1"DE
Orders [#] TotalPrice , LA 5 5048 — B 1
CREATE OR REPLACE

FOR EACH ROW

AS

DECLARE

L_valuediff REAL;

FR RS, G B — T S A, [ e T R

BEGIN
L_valuediff = — OLD.extendedprice * (1 — OLD.discount) # (1 + OLD.tax) ;
/o« MBIT B TS AT RS BT SN BB IEE « /
UPDATE Orders SET totalprice = totalprice + L_valuediff
/o« BT E BT B« /
WHERE orderkey = NEW.orderkey;
END;
/ * B 1854 ST B BLATHILEAM totalprice x /
SELECT totalprice
FROM Orders
WHERE orderkey = 1854;
UPDATE Lineitem SET tax = tax + 0. 005
WHERE orderkey = 1854 AND linenumber = 1;
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/* FRAE 1854 ST & BTSN otalprice 2 8 A 2846, WA A 1L, W2 fik % 2% & 1
T i B AT A /
SELECT totalprice
FROM Orders
WHERE orderkey = 1854;
(2) BEFOR fil & #%
@ 7E Lineitem & I & ¥ — > BEFORE UPDATE fili &2 &% , 24 & S0 T 55 0 4 o i) Bt
(quantity ) i}, 554G 2 it i 2 PartSupp H i o] FH A availqty B8 20,
CREATE OR REPLACE TRIGGER TRI_Lineitem_Quantity_UPDATE
BEFORE UPDATE OF quantity ON Lineitem
FOR EACH ROW
AS
DECLARE
L_valuediff INTEGER;
L_availqgty INTEGER;
BEGIN
/% TRV BB AR I SR T T B AR AL+
L_valuediff = NEW.quantity - OLD.quantity;
/o ) ST TT 5 B 40 20008 B R R G SR o Y AT R R -/
SELECT availqty INTO L_availqty
FROM PartSupp
WHERE partkey = NEW.partkey AND suppkey = NEW.suppkey;

IF (L_availgty = L_valuediff >= 0) THEN
BEGIN
/% W AT P Rk AT DR R T BT M Bt W 4278 ENOUGH = /
RAISE NOTICE ' Available quantity is ENOUGH ';
/BSOS T T 8 B 40 550G R 44 43 I i SR 6 AT R AR+ /
UPDATE PartSupp
SET availqty = availqty — L_valuediff
WHERE partkey = NEW.partkey AND suppkey = NEW .suppkey;
END;
ELSE
/% JR AT R Bk A R R T BT I Bk DU SR O AR R P T -/
RAISE EXCEPTION ' Available quantity is NOT ENOUGH ';
END IF;




W REERRER

END;
@ 7E Lineitem % I & X —/~BEFORE INSERT fili & #& , 4 4fi A 1T 508 40 , S A6 #r {1 5
# PartSupp 1 7] FHEUE availqty & 29,
CREATE OR REPLACE TRIGGER TRI_Lineitem_Quantity_ UPDATE
BEFORE INSERT ON Lineitem
FOR EACH ROW
AS
DECLARE
L_valuediff INTEGER;
L_availqty INTEGER;
BEGIN
L_valuediff = NEW.quantity; /% ZRAGHE AT BB 40 T 64 1T W B« /
/% 25 ] 24 {7 VT 5 B 40 3000 R AR 7 0 % o i T RO+ /
SELECT availqty INTO L_availqty
FROM PartSupp
WHERE partkey = NEW.partkey AND suppkey = NEW.suppkey;

IF (L_availqty = L_valuediff >= 0) THEN
BEGIN
/o QN SRAT L RCRL AT LA R OT BT M B, 2 78 ENOUGH = /
RAISE NOTICE ' Available quantity is ENOUGH ',
/% A TS T VT 5 B 40 IR R O 9 S e il AT R
UPDATE PartSupp
SET availqty = availqty — L_valuediff
WHERE partkey = NEW.partkey AND suppkey = NEW.suppkey;
END;
ELSE
/% QSR AT FBCR R RE N 2T ST IO AR A R R R R .+ /
RAISE EXCEPTION ' Available quantity is NOT ENOUGH ';
END IF;
END;
@ 7E Lineitem & b5 X —> BEFORE DELETE fii % 4§ , >4l B 1T 8. W] 4fi &f , 3% 1T B0 9]
i RTIRAN bk & & A BRI O AU S LRI VA TRE 38
CREATE OR REPLACE TRIGGER TRI_Lineitem_Quantity_UPDATE
BEFORE DELETE ON Lineitem
FOR EACH ROW
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AS
DECLARE
L_valuediff INTEGER;
L_availqty INTEGER;
BEGIN
/% ZRA M B VT 5 B 40 T A 3T W B« /
L_valuediff = —OLD.quantity;
/AU T VT B B A0 S50 A SR R T R R/
UPDATE PartSupp
SET availqty = availqty — L_valuediff
WHERE partkey = NEW.partkey AND suppkey = NEW.suppkey;
END;
(1) BG4I fih % #% TRI_Lineitem_Quantity_UPDATE
/% B 1854 ST HHE 1 AN B 40000 i 4 AL 7 4R S LT W B o R+ /
SELECT L.partkey, L.suppkey, L.quantity, PS.availgty
FROM Lineitem L, PartSupp PS
WHERE L.partkey = PS.partkey AND L.suppkey = PS.suppkey AND
L.orderkey = 1854 AND L.linenumber = 1;
/% WO fih A 2% 1B 1854 ST HASE 1 DB 400 A 1T I Bt = /
UPDATE Lineitem SET quantity = quantity + 5
WHERE orderkey = 1854 AND linenumber = 1;

/o« HRER 1854 SITHE 1 MMM XGER, URIEMA R ERMER «/
SELECT L.partkey, L.suppkey, L.quantity, PS.availqgty
FROM Lineitem L, PartSupp PS
WHERE L.partkey = PS.partkey AND L.suppkey = PS.suppkey AND
L.orderkey = 1854 AND L.linenumber = 1;

(3) B fish % 2%
1] B3 fih %& #§ TRI_Lineitem_Price_UPDATE,

DROP TRIGGER TRI_Lineitem_Price_ UPDATE ON Lineitem

SLL\:%IE~%:
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5. BET

R it — AFTER fit % 2% , 24 Lineitem & #79 quantity 84k, H 31315 Lineitem 3
¥ extendedprice {& , [F] it B A& B4 PartSupp #1f) availqty {E ( #2 7% : extendedprice = quantity *
Part.retailprice) ,

LW S BIERFIRITSER

PO BT AR R LR R — MR RTE EaE 4 LK BPER 5 505 6,58
K7 MELK 8, LK S HA—-IMUBLEHE (S WES), 6358 7 358 & b 88 %
AR BRI YR SE AR HRITER, LR6MERTHME S HENE, LR
W) J — A 25 A M W B8 P AR5 1 L & KA .

x8 "HERGHTXEIB-REX

SR B 4 FF iR 2% 5 55 72 s I L it IR b B4y
B P iR HiE & 4 %78
1. LB EK

RS R A T kBRI TR

2. LR BMER

R RO ST A IR A B A S A R B A M T, W B A A B, B
P HEAE SR SQL iE A A il . AB Ao FH 45088 FE iR T T B b A7 B8 R i
3. R E AR

SRS S AT S T T e
SR A SEHAE P T B R R T LU — 5 0 U AR 4 e T
e fEL R T A5 O LG B0 T 5 A0, X T 0038 409
TR M 2 M A L 4, b T M A8, R T O

4&%& Bl

CUERE €L g 4 H 3

Bt — AR B A AR Hoh, — AR R T LA B R R, —
MEEWAT UA SRR . — A% P IT BT LT W 2 Fh 4 07 4 N B B, & P A




B3 » s sxss

O 7 B T AS [ Y [ 5% T [ 4 it R R RO /N K R 43 it X, 3 F il PowerDesigner &%
% ERwin 250808 PE 803 T B8z 808 /% .

(1) BHEPEME G LS it

PR 5 H A Part i 5 7 Supplier . % ' Customer ] 8. Order 1] #1301 Lineitem | [E ¢ Na-
tion i [X Region %5 7 A~ SLfk , BAFLAMEHE FBWT .

o T Part: Z 455 partkey , F 4 2 FF name T 4 il & B mfgr, & f# brand |, 25 %Y
type . K/ Size  FE Mk retailprice . f1% container . £ {F comment, Fi%.E 445 partkey,

o It B Supplier: fit i f 45 5 suppkey . fit [ % 44 #% name  Hb it address , [EH % nation
i i% phone %5 comment %, F85 {15 4 5 suppkey,

e X J' Customer: & F' 95 custkey \ % F' 24 & name i 1it: address , B, i phone ., [E £ na-
tion  £5 7 comment, T % F 45 custkey,

® JT# Order: T 445 orderkey 1T BR S status ,iT H S 4t totalprice . 1T 81 H H#f order-
date 7T B SE 2% orderpriority iC K 51 clerk | iz 2% ff 45 4% shippriority \ £ 1F comment, F 3.
T #9455 orderkey,

e JTHLI Lineitem ;1] .30 4§ %5 linenumber , fif 1T Z {45 partkey , ff 1T & 44 1 i 5
suppkey . E 45 & quantity , Z 4 Bt extendedprice . #7401 discount , B F tax B 8 #7510 re-
turnflag %5, /% . {7 31 4% 5 linenumber,

e [ % Nation: [H K 45 nationkey | [E £ 44 F% name . fif J& # [X region . %% I¥ comment,
F 15 : E K %5 nationkey,

e X Region: #fi X %i 5 regionkey , Hli [X %4 F% name %51 comment, FH5 . H#[X %45
regionkey ,

HRAE SE PR S, 40 B SE AR 2 18] B IBK 2R, 0 SRR Z ) — X — , — X B R X BB R

LER-BRE(E-RE) T

Order m hasi Customer
1

Part Belong to
m ! m
4@ Included Lineitem
2 1
Supplier s




W R

(2) B e 2 B A it

e R B PE 151 I B v M A 2 ) A A G B A A B RO, B SR R B — R R
ZXt 2 Bk R W — KR B, RS B E-R ESGHEAERE BN (S LR
L1 %4 2 %E SO i 1 2 TPC-H 3 AR o

(3) %H Py B 45y it

SO P B A5 M SR AR YRR AR A5 M A sh e 2k R, SRS AR B FH 7 SR BT P Y R
G454 AT RS

(4) Hudf PEaisX SQL M) A il

4 1 KingbaseES ¥ PR B R 4L ) SQL BRI S WL 1. 1 B EE Lo

i%}é\%:

5. BEH
RIERE— AN, 4 > B T,

X6 FREUEXIE

i REREAE =ALRIE (SR, P 2 AR BLKRTE, 1% E LK
H, ¥ 0Bt s I A .

x9 "FREIE” LRWE-RR

e JH I H 4 FR Fr A MESRE | BER¥ X L b BT
KK 6.1 frfd R ni B 2 45 8#8.2,8.3
SE4 6.2 H & LR EUE R b2 X 2 ¥ 8#8.2,8.3
% 6.3 Wb S 46 e B 2 48 % 8.3

L 6.1 TFAETIELIE

1. L EH/Y
FERBIEE PL/SQL GfRIE S , LA R BUE e A7 6 2 72 A0 B Al ) 7 i .
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2. RRABFMEKR

AR B E X L BIEAT AR B E A A MR, A RS k. ¥

{8 PL/SQL % #2185 A4 B2 ALV , MLV B HA7 il 2
3. XREAFER
LU A A i AR E SURLZAT
SCUXE R AT AR AR M S BB T
4. XBRHE RO

B A RLR 2 H 1

(1) TSHWAFEL R
O & X— et 12 R TTRER (S BT ) St
/ w BVRAE AT S0 A0, 94 13T S8 B, 47 ORDER 3 » /

CREATE OR REPLACE PROCEDURE Proc_CalTotalPrice( )
AS

BEGIN
UPDATE Orders SET totalprice =
(SELECT SUM ( extendedprice * (1 — discount) * (1 + tax))
FROM Lineitem

WHERE Orders.orderkey = Lineitem.orderkey) ;
END;

@ AT A% it #2 Proc_CalTotalPrice ()
CALL Proc_CalTotalPrice( ) ;
(2) BSEB 7L =
@ EX—Frfd 2, ERAETER (S8 T S

CREATE OR REPLACE PROCEDURE Proc_CalTotalPrice4Order( okey INTEGER )
AS

BEGIN
UPDATE Orders SET totalprice =
(SELECT SUM ( extendedprice * (1 - discount) * (1 + tax))
FROM Lineitem
WHERE Orders.orderkey = Lineitem.orderkey AND

T VI I

cey = okey) ;
END;




oOEERESK R

@ MATFHEERR

CALL Proc LalTotalPrlce40rder(5365) /o B« /

BRI A TR (FBATIM) S0
CREATE OR REPLACE PROCEDURE Proc_CalTotalPrice4 Customer( |
AS
DECLARE
L_custkey INTEGER ;
BEGIN
SELECT custkey INTO L_custkey / * Zr %45 & % ' 44 X N B 2 2 4 5 % /
FROM Customer
WHERE name =TRI

£ r * /
UPDATE Orders SET lotalpnce =/ % ﬂé‘&#“iz)ﬂ éﬁ% E@Ef?ﬁ‘ﬂﬁé% B x s
(SELECT SUM ( extendedprice * (1 — discount) * (1 + tax))
FROM Lineitem
WHERE Orders.orderkey = Lineitem. orderkey AND

END;
@ AT E 2 Proc_CalTotalPrice4 Customer( ) .

AS

DECLARE
L_custkey INTEGER ;

BEGIN
SELECT custkey INTO L_custkey BERAEBEF BB RE «/
FROM Customer

WHERE name = trim( p_custname) ;




BY =0 swns

RAISE NOTICE 'custkey is %', L_custkey; /*BIREPRSER +/

UPDATE Orders SET totalprice = /x ERAEER P RS WA TR S+ /
(SELECT SUM ( extendedprice * (1 — discount) # (1 + tax))
FROM Lineitem
WHERE Orders.orderkey =
Lineitem.orderkey AND Orders.custkey = L_custkey) ;
/o« BEARAE REF P An S 0 BT LT SR B A9 A 38 o i S B0 O
SELECT SUM ( totalprice) INTO p_totalprice
FROM Orders WHERE custkey = L_custkey;
END;
@ AT T F2 Proc_CalTotalPrice4 Customer2 ()
/A G 2 RO A A AR R P A e, A G B R, LS SRR B R 3k«
CALL Proc_CalTotalPrice4Customer2 ("B ', null) ;
@ EF A R PATEE R
/* KA TS SQLIERMATH RS LR A BRATH R EER B+ /
SELECT SUM( totalprice )
FROM Orders
WHERE custkey = (SELECT custkey
FROM Customer
WHERE name = "Bit%E") ;
(5) B eAr it #2
O AP 4 Proc_CalTotalPrice4Order 4y CalTotalPrice4Order .
ALTER PROCEDURE Proc_CalTotalPrice4Order RENAME TO
CalTotalPrice4Order;

@ HiiFfefEiL 2 CalTotalPricedOrder,
ALTER PROCEDURE CalTotalPrice4Order( okey INTEGER) COMPILE ;

(6) M Bx A7 A it 72

W 55 47 fif 1k 72 CalTotalPrice4Order
DROP PROCEDURE CalTotalPrice4Order;

SR B

Frfif it A P SCRROTT LA R CALL 1 SELECT /a0 ¥ i . 75 2235 W 1 2 .

@ fro&ad e 17 B2 R BN R A OUT s INOUT S8, I 2 Bont i 7 & & 18
248 NULL SO B i, BB R—1T2RE SREh - K24
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RECORD £ i% , 4 2 RECORD B ()i fF & OUT 5% INOUT 20X} i i) 5 BR7E T , B e
i [8] RETURN i 45 % o7 4 7 B .

@ SELECT & , 8t Z 4758 19 SELECT i&4] . X FAME SR, A 6EFn =K A AE o] &
B ORH SRS IR RA A, Ry — 4 RE X B AE SELECT i 4]
th, XFRH P A E SCRE, IR BA OUT st INOUT S8, ] LA H A % & &' 24
MFBRZEHEMERENMH, WA OUT 5 INOUT 2R A AT L2 5 KRB K
E.

5. B3

(1) R8G5 TLRP R IR A7 AR B T s

(2) Tt B4 iy SELECT i54] 5 %38 19 SELECT &M XA M AFE? it HEa M
NG

LI 6.2 HEXEHXRE

1. XREK

H KR E PL/SQL G5 T LU BOBE B A 8 SCoR B i Fnfl FH 5 ik .

2. R BEMEKXK

A CHRBOE X, HE CRBUSTT, A€ X REE 4, B E CRBUMER, A & Xk 2
¥ofeih . ¥48 PL/SQL MgmAB M, MVS it A & LR B,

J.XREAMES

SCHO T A A E R E XFNIE T .

SR HE A HE R SRR B T

4. LW E TG

B A E LR R $ H 3

(1) ESHH A E LR

@© & X—~ B & X eRE, B # A A (S8 B4, RR B BRI 8 A S
ZH.

/* %A E XRS5 6.1 th Proc_CalTotalPrice ( ) 77 i i #2 3L, K B F X HE LM ES
—4~ REAL 268 (3R [E1 {8, * /
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CREATE OR REPLACE FUNCTION FUN_CalTotalPrice( )
RETURN REAL
AS
DECLARE
res  REAL;
BEGIN
UPDATE Orders SET totalprice = /+ B A TR EB AT MM S84« /
(SELECT SUM ( extendedprice * (1-discount) % ( 1+tax) )
FROM Lineitem
WHERE Orders.orderkey = Lineitem.orderkey) ;
SELECT SUM (totalprice) INTO res / + i+ 8 Fi A iT S H S BT B4 Z 50+ /
FROM Orders;
RETURN res; / * 3R [ @AM Z ) * /
END;
@ AT A E X AL FUN_CalTotalPrice( ) .
SELECT FUN_CalTotalPrice( ) ;
/x PUAT EE R B, HOR M UGS REMHT B EMBR, */
(2) ASHHEE LR
@ & L H 5E SR %, BRI I8 18 45 5 VT S 1
CREATE OR REPLACE FUNCTION FUN_CalTotalPrice4Order( p_okey INTEGER )
RETURN REAL
AS
DECLARE
res REAL;
BEGIN UPDATE Orders SET totalprice = /% B 314 & 45 01T 8 49 S BT 304 S84 * /
(SELECT SUM ( extendedprice * (1-discount) * ( 1+tax))
FROM Lineitem

WHERE Orders.orderkey = Lineitem.orderkey AND Lineitem.orderkey = p_okey) ;
SELECT totalprice INTO res /o« BRI EIT B B » /

FROM Orders; WHERE orderkey = p_okey;

RETURN res; / % 3R [ 45 E 1T B AR+ /

END;

tl

@ AT H & X K FUN_CalTotalPrice4Order( )
/ « BHIFIR ] 5365 5 T BLAY B4+ /
CALL FUN_CalTotalPrice4Order( 5365) ;
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(3) AR ERAE & B & SR EL
@ & X —> A& LR, THRIF IR [ FEANBE T A T SR S
CREATE OR REPLACE FUNCTION FUN_CalTotalPrice4Customer( p_custname CHAR(25) )
RETURN REAL
AS
DECLARE
L_custkey INTEGER; / % JAER A B L_custkey * /
res REAL;
BEGIN
SELECT custkey INTO L_custkey / * #HRAEEPLME %S */
FROM Customer

WHERE name =trim ( p_custname ) ;
RAISE NOTICE ' custkey is %',L_custkey; / * {EREPHEEE */

/x BHREFR P RSB AITRRSBTMMas «/
UPDATE Orders SET totalprice =
(SELECT SUM ( extendedprice % (1-discount) % (1+tax))
FROM Lineitem
WHERE Orders.orderkey = Lineitem.orderkey AND
Orders.custkey = L_custkey) ;

/x HHEIEER PRSI RSB mNaNmZm o«
SELECT SUM ( totalprice) INTO res
FROM Orders
WHERE custkey =L_custkey;
RETURN res; / = iR [E S Hr2Z il =/

END;

@ AT H £ X k% FUN_CalTotalPrice4 Customer( ) ,
SELECT FUN_CalTotalPrice4Customer ("B =£") ;
(4) A ZSH00 A E LR
@© E X — B & SCoRB, THRIFR B AN BE 1 BT A 1T B .
/ % ZRBUE L— i A S p_custname , — M4 4 S5 p_totalprice , i A — ViR [B]{l # & REAL, i
o i SR R S, % eR BORT LR (8] 5 S B S DL B9 ME . % PR35 FUN_CalTotalPrice4Customer ()
EAREKM, KA RETZRBE T ML SH, +/
CREATE OR REPLACE FUNCTION FUN_CalTotalPrice4Customer2 ( p_custname
CHAR(25) ,0UT p_totalprice REAL)
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RETURN REAL
AS
DECLARE
L_custkey INTEGER;
res REAL;
BEGIN
SELECT custkey INTO L_custkey
FROM Customer

WHERE name = trim ( p_custname ) ;
RAISE NOTICE ' custkey is %', L_custkey;

UPDATE Orders SET totalprice =
( SELECT SUM ( extendedprice * (1-discount) # ( 1+tax) )
FROM Lineitem
WHERE Orders.orderkey = Lineitem.orderkey AND

Orders.custkey = L_custkey) ;

SELECT SUM ( totalprice) INTO p_totalprice
FROM Orders WHERE custkey = L_custkey;

Res:= p_totalprice;
RETURN res;
END;

’

@ AT H F X A% FUN_CalTotalPrice4Customer2 () ,
SELECT FUN_CalTotalPrice4Customer2 ('BE#% ", null) ;
(5) Bk A E LR %
D Bk B E LR %4 FUN_CalTotalPrice4Order & CalTotalPrice4Order,
ALTER FUNCTIONFUN_CalTotalPrice4Order RENAME TO CalTotalPrice4Order;
@ 4 H E X R% CalTotalPrice4Order,
ALTER FUNCTION CalTotalPrice4Order( okey INTEGER) COMPILE;
(6) MiBR A& LK%
B B 2 X pR %% CalTotalPrice4Order,,
DROP FUNCTION CalTotalPrice4Order;

i HLAE\%Z
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(1) W47 B SR ES i R 9 X5 SRR
(2) ey {45 @ € R BT LIGR [B1 2 AME 7 anfal F1 T 2

£386.3 FFIREL

1. L EK

48 PL/SQL WA B & SORf A 5 i, B PL/SQL HF#R 3% 47 ¥4 1 SQL #2455
ERVER X B FEE &

2. TWABMER

iEbn i SC bRl . RS R RPEAR R ol X B SERR .

3. R E AR

S AR SR

S0 M £ WEAR IS A

4. TWRE TG

SRR T 4 H

(1) i e b
© & X —FEfa 2, s S BT8R A T8 .
CREATE OR REPLACE PROCEDURE ProcCursor_CalTotalPrice( )
AS  / x 5E AFAEL AR DR BRI 3 A S K 48 1T B9 S totalprice  /DECLARE
L_orderkey INTEGER;
L_totalprice REAL;
CURSOR mycursor FOR /% 5 XN i SELECT & 4] 4 il by = /
SELECT orderkey , totalprice
FROM Orders;
BEGIN
OPEN mycursor; /% fTJFUfbR * /
LOOP /s X AT HiC FAEFF , & 3L totalprice JBHEAH * /
FETCH mycursor INTO L_orderkey,L_totalprice; / * 3K B4R 24 {iic 7 * /
IF mycursor% NOTFOUND THEN
EXIT; / * WebR IR A BT R, WGR H * /
END IF;
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/o« S ETIT BT A B AT E 0 E BT AN AR SR« /
SELECT SUM ( extendedprice # (1-discount) * ( 1+tax)) INTO L_totalprice
FROM Lineitem
WHERE orderkey = L_orderkey ;
/ x ABBCYHTIT B AY totalprice JBYE(H + /
UPDATE Orders SET totalprice = L_totalprice
WHERE orderkey = L_orderkey ;
END LOOP;
CLOSE mycursor; /% FXHiFhr */
END;
@ PATIEfE L F2 ProcCursor_CalTotalPrice( )
CALL  ProcCursor_CalTotalPrice( ) ;
(2) REFCU G e b
@ & L—MFEREE R, Wb S5 BB B A 3T S0 0 B o
/% FAFAE L 5 ProcCursor_CalTotalPrice () 77 i B2 26 b1 , M — DX 51 3t 2 BT s LAY IFAR KA =/
CREATE OR REPLACE PROCEDURE ProcRefCursor_CalTotalPrice( )
AS
DECLARE
L_orderkey INTEGER;
L_totalprice REAL;
mycursor REFCURSOR 3 / % 5E X REFCURSOR 2B 4% * /

:

BEGIN
/ * fTFF REFCURSOR K BUFHR , W bRiC R4 N Orders iT R FIA id % + /
OPEN mycursor FOR SELECT orderkey, totalprice FROM Orders;
LOOP
FETCH mycursor INTO L_orderkey, L_totalprice;
IF mycursor% NOTFOUND THEN
EXIT;
END IF;
SELECT SUM (extendedprice # (1-discount) % (1+tax)) INTO L_totalprice
FROM Lineitem
WHERE orderkey = L_orderkey ;

UPDATE Orders SET totalprice = L_totalprice
WHERE orderkey = L_orderkey ;
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END LOOP;
CLOSE mycursor;
END;

@ AT E L #E ProcRefCursor_CalTotalPrice( )
CALL ProcRefCursor_CalTotalPrice( ) ;
CR R b
@© & X —MFFpd 2, Wb S5 BB A T S B o
/ % FAF L 5 ProcCursor_CalTotalPrice () #7fif i #2 26 b1, Ml — DX 5k J2 i s SC A e bR SR 26 20
SRR A« /
CREATE OR REPLACE PROCEDURE ProcRecCursor_CalTotalPrice( )
AS
DECLARE
L_totalprice REAL;
res RECORD; /% GE CWAREE R H e LR AR B + /
CURSOR mycursor FOR
SELECT orderkey , totalprice
FROM Orders;
BEGIN
OPEN mycursor;
LOOP
/% WERR P B 25 RARTEAE res iD RAER M AR R+ /
FETCH mycursor INTO res;
IF mycursor% NOTFOUND THEN EXIT;

END IF;
/* AT RAE B res HPRAR LRI IT R IT B A S, TH I S BT IT 8 BT W 4000 H B & BLAT
B/

SELECT SUM ( extendedprice # (1-discount) * (1+tax)) INTO L_totalprice
FROM Lineitem
WHERE orderkey =res.orderkey ;

UPDATE Orders SET totalprice = L_totalprice
WHERE orderkey =res.orderkey;
END LOOP;
CLOSE mycursor;
END;
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@) PhAT77 1 1 #2 ProcRecCursor_CalTotalPrice( )
CALL ProcRecCursor_CalTotalPrice( ) ;

(4) WS HBWebr
® & L —FEftak 2 , A bn S8 BT 546 8 R K B9 F P T B S .
/AT 5 ProcCursor_CalTotalPrice () 7 fif i B 28 L, DX B 7E T A7 L R A A — 1> S 800
E SCHWERR R fy 2 8O0 Webr bR 45 SR8 SOOI 268, + /
CREATE OR REPLACE PROCEDURE ProcParaCursor_CalTotalPrice( p_nationname CHAR(20) )
AS
DECLARE
L_totalprice REAL;
res  RECORD; /% GE LWIREE R AIC RETRIAB R «/
/e GE XL —AVE S B AR | A4S E B K 4 PR A 99T B R AN
CURSOR mycursor( ¢c_nationname CHAR(20) ) FOR
SELECT O.orderkey, O.totalprice
FROM Orders O, Customer C,Nation N
WHERE O.custkey =C.custkey AND c.nationkey =N.nationkey AND
TRIM ( N.name ) = TRIM ( ¢_nationname ) ;
BEGIN
/% AT IFUEhE B A7 72 19 2 % p_nationname %38 45 BiF #7 19 Z 2L c_nationname * /
OPEN mycursor( p_nationname ) ;
LOOP
FETCH mycursor INTO res;
IF mycursor % NOTFOUND THEN
EXIT;
END IF;
SELECT SUM ( extendedprice * (1-discount) * (1+tax) ) INTO L_totalprice
FROM Lineitem
WHERE orderkey =res.orderkey ;

UPDATE Orders SET totalprice=L_totalprice
WHERE orderkey =res.orderkey;
END LOOP;
CLOSE mycursor;
END;

@ A7 1EAE 1t 72 ProcParaCursor_CalTotalPrice( ) .
CALL ProcParaCursor_CalTotalPrice ("1 [@') ; /xiFESREBEPITHRN M x/
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@ REFCURSOR 2 % fy Jif b & X — b 5| 2R &, RO AEFT TR i K B e bm it A 45
& ELAK ) SELECT &4 A 7™ A W bn 9 45 R 4 . A It REFCURSOR £ it R E X T —
B A WERR , 7T LR 16 J5 68 AR 48 A8 5 45 17 83 O 3 A R B U bR 9 SELECT #r i) 45
RE.

@ MAES (1) AT LUE AR AT LA SE B0 B0 7 10 308 SR AL 3, T A R A 45 R 4 —
AL T, R bR R AE PL/SQL A & rh S Bl AR A AL B A B0 T RE .

@ MES(3) B i R 28 BEX T Webr 45 R 10 5% /9 A BRAR J5 68 , 3l ad 10 Sk 2R B AT DL B
Bevialic AR, 0 JEAR E % A 8 M e SO N Y AR

@ PL/SQLiE S % TYPE . %ROWTYPE Fl RECORD £ % 4% 2 AU i) X 51| 5 B¢ &
T

o %TYPE $#fft — P RFBEEIERA MR, FIINTE users KB EA —PF B user
_id, A B — /N1 users.user_id 5B A [F] #9728 & , 7] L5 & user_id users.user_id% TYPE ,
R B % TYPE , 06250 A0 BT 5| FH A 2540 O BCIE 8 A0, A 50  an SR 5 | o0 A
REBBIRLA AT HATFES U PL/SQL Mt BIKE L.

* %ROWTYPE, —IE SRR L&, W7 ERE, XFEN—-PEETLURSF K
SELECT 245 R E 8 —17, RAEMOMFRELR X B RFAHM LR, — MR
PAFS B A — A B B R B0E LR AT 2R B AR [R] , 75 ¥ & A A table_name% ROWTYPE %
Mo FE—MATRB AT, HATAY; R P2 LR P78 8t

e RECORD i #AF 8T R A & (HE2EM1&A flE X%, &7 SELECT
i AR BUSE PR IAT S50, iX s Oracle AJA], 7E KingbaseES ) PL/SQL (i #2441 | iE
J2 3 T S A A E N R AR R O R P AR TR R B RE A

5. BE™
{74715 B REFCURSOR 2 BY 3 b 69 P10 41

X7 HEENAAASRE

BARPEN T R LR A2 MRBERTE (S WK 10), ZELRTHATLMEER—,
AT LA AR D — A R AR, B 5 B B SR — AR — A KR A B A iR
Az 3853 F HER SR 18] 58 O RAE ML . LB A A SRR TE .
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R0 “BEECAFR"XBTE-RR

8 S H 45 FRkH | MHEE | RSB | M
FLF ODBC 4 B4 % 1 FH
SEES 7.1 1 4 8 8.4
LI — e B %8
%F JDBC i
LR 7.2 P IS SRR FEaLE i f s 4 HEHS.6
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% 7.1 EFODBCHBEENAFLZRLE

1. XBEK

¥R I F ODBC 3K 3h i B0 48 FE i R FF R i o

2. RWABFMER

% & ODBC 3K 3h $( 4 IR , % T ODBC 3K 3l i $U 48 FE 1% 4 07 ¥ , 52 B3040 P2 B 48 #8925 il
FAFF & % Wk .

3. %ﬁﬁ#ﬁutﬁ

PN E SR 45 52 S 7 45 o
R 22 8 19 B PR OF % T L, R SE B S IR M
4. KW DI

B H . % T ODBC H) % 4E e

IS FH I % S % s Hal

TEARSZE R L VC++6. 0 JF & 3585 . KingbaseES #1 SQL Server £ FE K ] , 5C 8 —
M ERHRB BT, HIET ODBCTest.c Mt 7E B H M2 J5 . % F L HIE KingbaseES
Y Samples $(#E FEH S—C T A9 Student 3 % 4 & #l F] SQL Server Y SamplesBackup
Bt R AR AL T B9 Student R, O & B WL, th 7] LA#E KingbaseES 1 fil] # Same-
plesBackup %4 P , # 37 S-C #UF1 Student R , R LH LR EHITIARE. KB FHELE
mF.
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(1) B & ODBC 3K zh
fit & KingbaseES ODBC 3K Zh ¥4 Wi , 2L 4 Wi 7 i
DE—ZHABERETHE T HRHATERE. FTH Winodws i “ FF th /1% B /¥ il A/
BH T H/$HEIE (ODBC) ", B “ODBC ¥4 IR B 48 " A, A “ W " 4% 4, 3L €
BRI A, PR A A R B IR A 3K B #2 26 0 A “ KingbaseES ODBC Driver” |, i} #{
“ TR BOHE VR 3] KingbaseES” T, 4R J5 18 B 4 B4 R 1) 8 FR L R 15 B L IR 55 48 1) 42
MRESHENT, R 8, 7 LI E SQL Server HUHE FE i %048 U7 -
Ji#E i {# ] Driver Manager $#2{it ) ConfigDsn pF¥5f 18 hin . 1% o =5 M Bk 5098 VR . 3 o
J5 ¥4 J15E P T AE L FH R R oG % o st 6 A R O
(2) 3T ODBC 3K 3h 9 %48 FE % £ 7 ik
/% Step | ;& XA FAER =/
/% Step 2 WIRILIABE */
/% Step 3 :ERER */
(3) #:F ODBC 3K 3h i $ 4 FE S4B 4 9\ 07 %
/% Step 4 ¥ ERALIBERBIFA = /
/% Step 5 BRI MATIER */
/ * BB SBHER «/
/  HEMAT SQL iEA] * /
/ % Step 6: 4bFRLE A AT TG HIEH * /
(4) 3T ODBC 3K 3l i) 5 48 e % 4
/ % Step 7 H1 1L AL FE * /

i%/é\%:

5. BEF

(1) KRB LR 2 F ODBCTest.c, LB TPC-H ¥ #E FE SALES X T ff & R HIE N
&l .

(2) HE#E HAT LB M AT FF R IR BE 75 5 T ODBC IR 3h IF & 48 E N h E & A
xR =%

VC++6. 0 345 rb 45 #2 52 B i 5] B0 48 P2 19 I F2 )% ODBCTest.c:
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#include <stdlib.h>
#include <stdio.h>
#include <windows.h>

#include <sql.h>

#include <sqlext.h>
#include <sqltypes.h>
#define SNO_LEN 30
#define NAME_LEN 50
#define DEPART_LEN 100
#define SSEX_LEN 5
int main( )
i
/% Step |+ SCATREFIAE B + /
//Vk king FF3k B £ R 1 J& % # KINGBASEES #y75 &
/7L server FF3k R 7R ) & % # SQLSERVER #9745 &
SQLHENV kinghenv, serverheny; VZE1S: Gk ]
SQLHDBC kinghdbe, serverhdbc; // & )R
SQLHSTMT kinghstmt,serverhstmt;  //i& &) 4] R
SQLRETURN ret; /785 38 18] 4
SQLCHAR sName[ NAME_LEN | ,sDepart| DEPART_LEN ] ,sSex[ SSEX_LEN],
sSno[ SNO_LEN | ;
SQLINTEGER sAge;
SQLINTEGER cbAge=0,cbSno=SQL_NTS, cbSex=SQL_NTS,
cbName =SQL_NTS, cbDepart=SQL_NTS;
/% Step 2 HIBAILIREL « /
// 5y B FR B AR
ret=SQLAllocHandle( SQL_HANDLE_ENV ,SQL_NULL_HANDLE, &kinghenv) ;
ret=SQLAllocHandle( SQL_HANDLE_ENV ,SQL_NULL_HANDLE , &serverhenv) ;
/R IR B R
ret=SQLSetEnvAttr( kinghenv,SQL_ATTR_ODBC_VERSION, ( void * ) SQL_OV_ODBC3,0) ;
Vret =SQLSetEnvAttr( serverhenv,SQL_ATTR_ODBC_VERSION, ( void * ) SQL_OV_ODBC3,0) ;
/% Siep3 RIS 5/
/75y BE & H IR
ret=SQLAllocHandle (SQL_HANDLE_DBC, kinghenv, &kinghdbe) ;
ret=SQLAllocHandle( SQL_HANDLE_DBC, serverhenv , &serverhdbc) ;
ret =SQLConnect ( kinghdbe, // % $# Kingbase
" KingbaseES ODBC" |SQL_NTS,
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"SYSTEM" ,SQL_NTS,
"MANAGER" ,SQL_NTS) ;

if (1SQL_SUCCEEDED (ret) ) // ¥ HE R I S T TR A
return—1;
ret =SQLConnect( serverhdbe, /R
"SQLServer" ,SQL_NTS,
"sa" ,SQL_NTS,
"sa" ,SQL_NTS) ;
if (1SQL_SUCCEEDED(ret) )
return—1; 7/ HE R GO SR [ R 1
/% Step 4 WIRALIBEA IR *

ret=SQLAllocHandle (SQL_HANDLE_STMT, kinghdbc, &kinghstmt) ;
ret = SQLSetStmtAttr( kinghstmt , SQL_ATTR_ROW_BIND_TYPE, (SQLPOINTER ) SQL_BI
ND _BY_COLUMN,SQL_IS_INTEGER)) ; //#& & 1& /] 3% 171
ret=SQLAllocHandle (SQL_HANDLE_STMT, serverhdbc, &serverhstmt) ;
: %

SQL_NTS) ;
if (ret == SQL_SUCCESS || ret == SQL_SUCCESS_WITH_INFO)

{  ret=SQLBindParameter( serverhstmt,1,SQL_PARAM_INPUT, //HE S
SQL_C_CHAR,SQL_CHAR,SNO_LEN,0,sSno,0,&chSno) ;
ret=SQLBindParameter( serverhstmt,2,SQL_PARAM_INPUT,
SQL_C_CHAR,SQL_CHAR,NAME_LEN,0,sName,0,&cbName) ;
ret=SQLBindParameter( serverhstmt,3,SQL_PARAM_INPUT,
SQL_C_CHAR,SQL_CHAR,2,0,sSex,0, &chSex) ;
ret=SQLBindParameter( serverhstmt 4 ,SQL_PARAM_INPUT,
SQL_C_LONG,SQL_INTEGER,0,0, &sAge,0,&cbAge) ;
ret=SQLBindParameter( serverhstmt,5,SQL_PARAM_INPUT,
SQL_C_CHAR,SQL_CHAR ,DEPART_LEN,0,sDepart,0,&cbDepart) ;

ret=SQLExecDirect( kinghstmt," SELECT % FROM STUDENT" ,SQL_NTS) ;
if (ret == SQL_SUCCESS || ret == SQL_SUCCESS_WITH_INFO)
[ 77 S REFRIRMES —— S 2R
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ret=SQLBindCol ( kinghstmt,1,SQL_C_CHAR,sSno,SNO_LEN, &cbSno) ;
ret=SQLBindCol ( kinghstmt,2 ,SQL_C_CHAR ,sName ,NAME_LEN, &cbName ) ;

ret =SQLBindCol ( kinghstmt,3,SQL_C_CHAR,sSex,SSEX_LEN, &chSex) ;
ret=SQLBindCol( kinghstmt,4,SQL_C_LONG , &sAge,0,&cbAge) ;
ret=SQLBindCol ( kinghstmt,5,SQL_C_CHAR ,sDepart, DEPART_LEN , &chDepart) ;

|

!
/% Step 6 :4bBEEERAE I AT BUHFIG MYIEA = /
while ( (ret=SQLFetch(kinghstmt)) ! =SQL_NO_DATA_FOUND)
i

if(ret== SQL_ERROR) //EE R AL R
printf( " Fetch error\n" ) ;
else ret ='SQLExecute( serverhstmt) ; // AT

VIR AL B /

SQLFreeHandle ( SQL_HANDLE_STMT, kinghstmt ) ;
SQLDisconnect( kinghdbe) ;

SQLFreeHandle( SQL_HANDLE_DBC, kinghdbc) ;
SQLFreeHandle( SQL_HANDLE_ENV , kinghenv) ;
SQLFreeHandle( SQL_HANDLE_STMT, serverhstmt) ;
SQLDisconnect( serverhdbe) ;

SQLFreeHandle( SQL_HANDLE_DBC,serverhdbc) ;
SQLFreeHandle(SQL_HANDLE_ENV ,serverhenv) ;

return 0;

X1 7.2 EFIDBCMBEENAFEZLR

1. XBEK

H 4R 2T IDBC 3K 3h i) B4 L F & i .

2. RN BFMEKR

H:T IDBC 3K 3h (% $0H8 42 32 $E 07 12 , S B HHE P2 5008 B 0 55 L FHFF & LT RE .

3. TR EAFMES

SCH0 T BT IDBC 3K 3l 59 B8 R O O Bk B E SR R A Th RE S L

LML AROBEENAF A TREREAEARRNFEERMER ., REBHR IR GHE
FARTE M N A R T B, RSB A ST I (M 2.
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4. LR E TG

B H . % F IDBC HY B4

RIS s H 4

EA S 1, L Eclipse ¥ & 5 5% Fl KingbaseES %5 4f & Ay 1], 55 81— A~ 52 % (4 7 1) 72
F, H R ACHS JDBCTest.java [t 78 B Bl 2 J5 . %2 FF S L 4E KingbaseES (1) Samples % 4
FErp S-C #z0F #Y Student & %48 & 1 2] SQL Server ) SamplesBackup 4 /& b AH 7] #5 =X
HoAE R . R B WL, th AT LLFE KingbaseES # £l ## SameplesBackup ¥4 % , # 7 S-C
BN Student 3R R G L EREHITIGE. ZBEFHHERMT .
(1) %:F JDBC 5K 3 i $ 48 e 12 3 7 1k
/% Step 1 & X AJFEFA B * /
/ % Step 2 WIHRILIREE */
/% Step 3 B ERE =/
(2) AT JDBC 3K 3l ) B 408 P $ 48 #5290 07 vk
/% Step 4 WIRALIE M A * /
/ * Step 5 IR T KATIER */
/x TWHRFENH A SENER «/
7 HEEWAT SQL iEA] * /
/ * Step 6: 4b 45 SR AR I PAT TG 1 5 B IR A * /
(3) T IDBC 5K 3 B9 B4R & i 3
/% Step 7 H IFALH = / /

5. B%E™

(1) R 1& ek JEF2)F JDBCTest.java, SC B TPC—H %8 & SALES #X F AT EWE # .

(2) HAEER B RITHRMAG T XAEAAERT JDBC R F K EEEN FH A H&A
R 4 R, e 5 7

rt java.sql.Connection;
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import java.sql.DriverManager;
import java.sql.Statement ;

import java.sql.PreparedStatement;
import java.sql. ResultSet ;

import java.util.Properties;

public class JDBCTest |
public static void main( String[ | args) |

/= Step 1 SESAIRMAER */
String sSno,sName, sSex, sDepart;

Integer sAge;

/% Step 2 :WIHAILIREE = /
/* Step 3 B LEE *x/

" com.kingbase.Driver" ; /7 B R B
String src_url =" jdbe : kingbase: //localhost;54321/SAMPLES" ;

String driverName =

Properties src_info=new Properties( ) ;
src_info.put (" user" " SYSTEM" ) ;
sre_info.put (" password" ;" MANAGER" ) ;

src_info.put (" EscapeProcessing" ," false" ) ;

String dst_url =" jdbe; kingbase://localhost ; 54321/SameplesBackup" ;  // % % H br 8085 FE
Properties dst_info=new Properties( ) ;

dst_info.put (" user" ,"SYSTEM" ) ;

dst_info.put (" password" ,"MANAGER" ) ;

dst_info.put (" EscapeProcessing" ," false" ) ;

try {
Class.forName( driverName) ;
Connection sre_conn = DriverManager.getConnection ( src_url src_info) ;

Connection dst_conn = DriverManager.getConnection ( dst_url ,dst_info) ;

/% Step & BT DN */

Statement src_stmt = src_conn.createStatement( ) ;

PreparedStatement dst_prestmt=dst_conn.prepareStatement (" INSERT INTO \"S-C\".
STUDENT ( SNO, SNAME,
SSEX,SAGE, SDEPT) VAL-
UES (75%:2:7:2)" )5
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~

/% Step 5 R APATIE */

/ o B4 A S HE R« /

/7« HAEHAT SQL A * /

ResultSet rs =src_stmt.executeQuery( " SELECT % FROM \"S-C\".Student" ) ;

/% Step 6 - AbFREE RAE I AT B4R %5 19754 = /
while (rs.next( ) )
l

sSno =rs.getString( " SNO" ) ;

sName =rs.getString( " SNAME" ) ;

sSex =rs.getString( " SSEX" ) ;

sAge=rs.getInt( "SAGE" ) ;

sDepart =rs.getString( " SDEPT" ) ;

dst_prestmt.setString( 1,sSno) ;
dst_prestmt.setString(2,sName) ;
dst_prestmt.setString( 3, sSex) ;
dst_prestmt.setInt(4,sAge) ;

dst_prestmt.setString(5,sName) ;
dst_prestmt.executeUpdate( ) ;

System.out.println( sSno+sName+sSex+sDepart+sAge) ;

!

/% Step 7 LA = /
rs.close( ) ;
src_stmt.close( ) ;
dst_prestmt.close( ) ;
src_conn.close( ) ;
dst_conn.close( ) ;

f

catch ( Exception e)

I

System.out.println ( e.getMessage( ) ) ;
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FEHEATER AR, KRR BE R RS, IR A SRR E ok 56 ()
7] 2 B — AT K /N, B A7 () AR AR [ A € (G0 B 38 63 \DBA (RS04 51 R Gt
GRS R GRS IK ) . RE RGBT RSO 38R 58 308 B0 FE B 2
EEANBERRE . A /N FEAT 60 21 ph B4R 5 FE B, I BT R BUR Rt E AT, IR T
HEMEM .

3. AWERFMMES

U0 FE A HOHE P B, O P L KA O

SCHeXE AL SRR B R G AT S B0 Tk , DA B A0 D RE A 5 T i R B — A 58 i 8K
U5 PR AR GE o R R AE ] — A 3 O B0 e IO FH O A T R A 00 P L P AR T
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LE9.1 HEEEAMHEAMAIRE

1. XX HEHKY

e A0 5 4R B PR A ) B R A 1Y R A R O ik

2. XA BFMEKR

% 2x{fi | EXPLAIN 45420 #5 f1 $hAT 3 80 A R 5148 12 i B L4k SQL iE 41, LU
Ko 3 e A 2 4R B PR A KT R T X A i R A S e . BB X 44 S O BN AR K I AR
[F] FFy S 9] 56 UE ¥ o0 4 BB AR AL RUR .

3. W E A MR

B ARSI R R RE Ak SQL B4 .

S B0 M A - B PE AR SR AR 5 T % 2 i AR A R

4. LI FH R G

A B A RE R | H 1

(1) ff/ EXPLAIN fir 4 # & 2 if) A7 it &1l
#: % Part, PartSupp ,Supplier = /™% % 3 2% i) i & ) P 4731 81 .
EXPLAIN SELECT =
FROM Part P, Partsupp PS,Supplier S
WHERE P.partkey =PS.partkey AND PS.suppkey =S.suppkey
AND P.name="% gh#L'
ORDER BY S.acctbal desc,S.name,P.partkey;
/% % SQLiE A REENTML N REhbl" MZ 0 BER % kA SR 7 L K BER S m{E R
I 1 AL B Ik P R BCRE ) R R A R (THF) RS (FHF) HEF g R «/
(2) PRSI A RERE
#AL RG], il SQL Atk RE .
CREATE INDEX IDX_part_name ON Part( name) ; / * {E Part #f) name B [ &7 &3] * /

EXPLAIN SELECT =

FROM Part P,Partsupp PS,Supplier S

WHERE P.partkey = PS.partkey AND PS.suppkey =S.suppkey
AND P.name="% zh #'

ORDER BY S.acctbal desc,S.name,P.partkey;




MBS R

HALTE Part R name LA KRG AT E T B, PR BAT 504 ff 5 7, IF 52 bR BUAT 1%
i), S UEA R 5 FITE R 5 ik A 9 i A B BT PR
(3) Ptk SQL iE4
@ IN 5 EXISTS #rif]
SELECT #*
FROM Orders
FROM Lineitem
WHERE partkey IN( SELECT partkey
FROM Part
WHERE name="&##l") ) ;
— s, {1 EXISTS #if) R 2\ T IN £, 5 SQL B IT .
SELECT =*
FROM Orders O
WHERE EXISTS (SELECT =
FROM Lineitem L
WHERE O.orderkey = L.orderkey AND
EXISTS(SELECT =
FROM Part P
WHERE P.partkey = L.partkey AND name="%zh#l') ) ;
HEB PR AT TR, 5 52 Bl sl AT 4 R IR Ao 156 00 4
@ RGN K FAM, B R HME X FERN, FHETFTERN - BILHXFA
WPATRRE R FE AT REAE LT , 505 AR G F #0 1f h AHE OE F )
A PRI IT B, R K TR BT W R A 7 £ A
R T2 -
SELECT
FROM Orders O1
WHERE O1.totalprice > (SELECT AVG( O2.totalprice)
FROM Orders 02
WHERE 02.custkey =01.custkey)

AR T2 -

SELECT #

FROM Orders O1, (SELECT 02.custkey, AVG( 02.totalp;
FROM Orders




HoWH ST

/% TR BIGA IRA R, G R AVGL + /
WHERE Ol.custkey = AVG1.custkey AND Ol.totalprice > AVG1.avgprice;

bl 55 B R AT TR, IF S BRI X PR AT 2 BE IR Ao 1 O 4 o

S8 TPC-H BiE EMR X b B B EA A B, RO BRI HE LT
RO ER? WPTE BT b3k — 5 38 5 i B 30 1) A R0 7

FHENAE—ERE LD TALZERITAR R E T 58 f A& 8, (52 R
ok B R BB A A& W e, 58 =it X e 2 m A 8 E . TPC-H /7
TEM AR BT -

(D Orders FH T B A totalprice Hy Lineitem & FHiZ 1T 8 A9 A 1T BI04 extendedprice .
discount Fil tax %5 J@ i+ 8 15 i, B totalprice = SUM ( Lineitem. extendedprice X ( 1 —Lineitem.
discount ) X ( 1+Lineitem.tax )

RO RAARGE HERRKERG THE A MAITRALSSB A MR, Flan, AT
AWY) BB KT 20 T 1% P s KO Y 62 50

SELECT custkey, SUM ( totalprice )
FROM Orders
GROUP BY custkey
HAVING SUM ( totalprice) > 200000. 00;
AN Fi Totalprice Bt , SQL 25 1615 48] | 9+
SELECT O.custkey,SUM ( L.extendedprice # (1-L.discount) * (1+L.tax)) AS sumprice
FROM Orders O, Lineitem L
WHERE O.orderkey =L.orderkey
GROUP BY O.custkey
HAVING sumprice > 200000. 00;

) Lineitem & /1 1] B B 40 f #% extendedprice B quantity A Part & 7 fi§) retailprice 5

H, Bl extendedprice = quantityx Part.retailprice,

IR EARAHE , HRKES TE P ITHLS N ERRE, Hla, &6 a0
YR B & (PraAnBl Z i A% , B extendedprice) X 1 J7 M T BT 57 (4 % 7 4 5
Ko G50

SELECT O.custkey, SUM({ L.estendedprice) AS sumextprics
FROM Orders O, Lineitem L

WHERE 0.orderkey = L.orderkey

GROUP BY O.custkey

HAVING sumextprice > 10000. 00;




M R

B A ] extendedprice , SQL 25 1] U] F
SELECT O.custkey,SUM( L.quantity * P.retailprice) AS sumextprice
FROM Orders O, Lineitem L,PartSupp PS Part P
WHERE O.orderkey =L.orderkey AND L.partkey =PS.partkey
AND L.suppkey=PS.suppkey AND PS.partkey="P.partkey
GROUP BY O.custkey
HAVING sumextprice > 10000. 00;

T G

5. BEZE
XPSEES 1.3 sh g2, AR SQL 1B ) R ik, LB E AT I A 20K R & 0F i 45
ER L R A E R

KE8 9.2 HIEAEMREKMERE

1. TBEK

T BT A B DBMS 48 4 A $0HE 12 4 i AR 2 e, 2% ST R 12 2 A 4 e A 0 ) i A
M.

2. TWAHBFMEKR

f#i | KingbaseES [ % 48 2 P4 BB W W8 T B | 38 2o A o 4 o 40 B R 45 11 1 (] o 504 7 B8
JE R GBI M ERES 115 B ANALYZE BB ESA T FE @€ 1 TERHASE R
PERE . A AE I BB EIE E R G A XM RS THE B A AR ML B R GE T U (R eR B, T ]
it 7 g8 YAk B 0 v R B WE L R etk fE .

. IR EAFMES

S A e R o R IR AN G ) oK R R B E R R R R E g B L

SR ME A AT HEREGE T E S, L R AR A 00 P B IR

4. LB E T

BH BOEPEERE IS | A H 3

(1) &/ RGARMEG LI A GE 115 ] bR %
@ KingbaseES #8731 S8 14




BA »wr seny

sys_stat_activity : S -l 5 B8 b R — 47, R B E R AP YW SFFEE . RAETIT
stats_command_string 24U , A4 BEAS B A5 24 AT A R M AH R fFE B &5 B,

sys_stat_database : 5 ¥ e — 47 , W75 HOHE PE 512 B0 IR o 1 O KA 45 A% E AR A0 BRSSO
%5 BB LA B TE 2 R o [ 7R 550 E A S B S L A R B, D R G o X B

sys_stat_all_tables: YRTEEE DG NR AT, BB MR R KR 0T 110 580U
FHUBR A A ROBHR AT B E KGR 89 R 5 3 S8 R T B R IUR B A BRI EE DK
A A R AT i S

sys_stat_all_indexes: Xf M AR EW BA RS B ARSI FERMRI] L EX RMERI
A AEFEEHE T ZR I RTS8 BRI HRR MRS HE R E M HZRL B R RS
IR Y A 200 3% P B A7 4

sys_statio_all_tables: 24§85 i th B AR 17, n & AR L, 105 KL iR k&
BB 8058 vh X i b B9 OO TR GER LA F | B B A R IBORN % o X A b BBUR (R B

sys_statio_all_indexes : HRTEIEE RGN RE| 17, B RMES| OID K RMR5|Z R
5| B B A RS BRORN % v X AP O R o

sys_statio_all_sequences : 3 §if B4 i o B AN FIX R 47 , /R ¥ 51 iy OID LK AT 51 4 5
B\ Bl Ak 52 RN 2% o X A b BB
@ KingbaseES #4411 7] K 5k

sys_stat_get_db_numbackends( oid) , integer, £ & J 1% Bk 19 IR 55 s JE AR & H

sys_stat_get_db_xact_commit( oid ) , bigint , $ 4 ¢ & B $2£ 32 0 F 5 $ &

sys_stat_get_db_xact_rollback (oid) , bigint, ¢ 3& J& o [8] 18 i 3 5 5 &

sys_stat_get_tuples_inserted (oid ) , bigint, ffi A F F H L4 E &

sys_stat_get_tuples_updated( oid ) , bigint , 7F 3% /7 £ 5 5 1) JC4H B &

sys_stat_get_tuples_deleted (oid ) , bigint , )\ & 7 /il B3 #4) o0 2H %X &

sys_stat_get_blocks_fetched (oid) , bigint, 3¢ % 3 2 5| i 15 £% L B 7 U0 B i

sys_backend_pid () , integer, Bl % 7E 24§ 2 35 I 9 Ik 55 2% £ 42 1D

sys_stal_get_backend_pid (integer) ,integer, %5 H} i IR 55 % JE 72 O 7R 5

sys_stat_get_backend_dbid ( integer) , oid , 4% 5 I} 45 384 2 A %3 B 1D

sys_stat_get_backend_userid (integer) ,oid, 4§ 5 IR 55 #5 HEAZ G FH P 1D

sys_stat_get_backend_activity ( integer) , text, IR 55 2§ 15 75 A9 24 1 15 BR 25 i)

sys_stat_get_backend_client_port( integer) ,integer, i% $ 2| 25 & IR 55 2% 9 & 1 S [

sys_stat_reset( ) ,boolean, T & Ff A 4 5 W 2E 9 40 it
(2) B0 P B0 AR G R0 2h 1
@© & F 27t

SELECT COUNT( * )
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FROM (SELECT sys_stat_get_backend_idset( ) AS backendid) AS s;
/ * sys_stat_get_backend_idset( ) ¥ N KBRS AE G HFRER «/
@ A A i B 0 T 40 T B
SELECT * FROM sys_stat_activity ;
@ #FIEEHTTH SQL #4E
SELECT sys_stat_get_backend_pid( s.backendid) AS procpid,
sys_stat_get_backend_activity ( s.backendid) AS current_query

FROM (SELECT sys_stat_get_backend_idset( ) AS backendid) AS s ;
(3) HHEIEESITHER

@ Al ANALYZE S 808 FEGE iR B
ANALYZE;

@ A ANALYZE B EHERMEITHE R
ANALYZE Sales.Orders;

igﬁlé\%:

5. B
ik B 45 Br F B9 DBMS )44 BE W 88 1T B A9 Ty BB A4l Y O 9 .

K 9.3 BEFERFZRESHAMLR

1. XBEK

T B R ER S BMNERERS B0 E VR IR A . 7 el L
T o 18 B L S RO BRI R RIS AT AL E , MBIk RS RE .

2. TWABFMEKR

BEMTRBEEESRSEOERLU LR R, AE 2R %S5 & MR B8R ERS
Hmc B AR s GERE) RS HO B IR .

I XREATHES

I F RO PE R S B B R AR | B S B0 B AR AR

S ME A RS BORC E AR .
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4. TRWETRH

BH - BEFERERES ]

o H 34

(1) BR&HH@~E
@ B XXX %
SHOW  shared_buffers; /= % [1f B8 RGELEEM @A, 0T UL B8 FTA S EAME « /
@ B& xx Z2H,
SELECT  shared_buffers; /* HEEBR —SEHIHE = /
(2) BESERSH
@© BB R IER IS 8] ZHON 10 s AR STEAR K.
SET SESSION COMMIT_DELAY to 10;
Q@ WERZERI B SEN 10 s, S ARKELHSHRK.
SET LOCAL COMMIT_DELAY to 10;
(3) B EdE E RIS
BUE test BB ER B KER 10 MF5F 2R B H BRI ENRINEE , %8R FE
FREIIM BN 2ERAR.
ALTER DATABASE test SET password_length TO 10;
(4) BRERGAK L RESHEE
@ H B 3% B A2 B F 26, E S8 s 8048 FE 2 e e B SO/, %08 Ok 78 | R e
PERR 55 2% 5 A 8.
ALTER SYSTEM SET autovacuum = off
@) 52 B HOE W i ik, B A8 BOBOHE P AR G G B SO 4 18 OR 7E T B0 R IR
Finfa A M.
ALTER SYSTEM SET listen_addresses="127.0.0. 1"
(5) RIERGEHESH
i1k KingbaseES %4 5 45 F8 2 4t ) shared_buffers 2%
ALTER SYSTEM SET shared_buffers = 80000 ;
KSR MEE W SR BRI S B RS 5T shared_buffers 5 Py 4% FIfE £ 4732 38, —
T5 0, %S RO % B Kk A 8 R U 18] 34, L & B B R 8 AF A shared _
buffers 1, 38 &% & A L Bx RAM 9 10% , .40 i% & 80 000 M E b X (B E X —fig Ky




e o |

8 KB,8 T ANE sh X K/NKy 625 MB) . #4 FT 45 (1) A 77 #B 45 shared _buffers ¥ 5 B A M A7 K
BATRRF . 59—, BN RS /N, LAk S B 4 7R 45 DR k2D P9 A7 THRE 0 1 6 32 48 1
(6) I ERSE
@ 14k KingbaseES (i FE S B & 4t 1) work_mem S %,
SET work_mem = 61440;
1E AT HEFF /R, R A SR HE work_mem ) R/NRERER — PR REHRSTH
JUAS/NE L work_mem 22 R Z R/ANWIGES SCF. B FaWERSBERIAFFHEE, H
I3 work_mem £ Bh T4 5 HEFF A B BE . 8 F BB N S PR RAM # 2% ~ 4% ik EARE T
FHE R 45 R AR M K/ AE , He i 61 440(60 MB) .
@ 4k KingbaseES 4 54 3 £ 4t i temp_buffers 24§,
SET temp_buffers=2048; / = & BB ZE X K 2 GB * /
LSRR Z R e B 2 v X, T 80808 PR 238 U [a] I ) R B8, R BRIA(E M 8 MB, W]
PATE B ) session H XF XS B AT 1B, JUH R T B U5 8] Ho 8K A9 Il B R if o 2= A 8 3%
A PERESR A .

i%lﬁ\%:

5. 8%
il 2 — A SEBR Bl , KA [ B9 temp_buffers /)N 50F i B 2 25 16 44 RE #) 52 6

LI 10 HIEFEHMSER AR

B ERERALREE =N RBELRTE(SAE13). ZLXRTEA AR IEELE
H .

R "HEEBRERRA"XIRMBE-RR
s SLH T H 4 FR TR | ESHEE | USRS | XN B R
EH 10.1 HEIK prig & 2 510 %
L5 10.2 B H LR g 3 & 2 %10 &
SL46 10.3 B K 5L S U b 4 & 2 %5 10 %
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K% 10.1 FHFXW

1. TBEKN

R BOHE VT 55 T SO AR S LA R S 5 R e R T 8

2. TRMABFMENR

B LA RS S, BB F s FHRL FHER BAFEFE.
. LRE RS

LRFL-BAFFNIRES .

I HE A S S AL R B S A SRR .

4. LRI ETH

S

BH - FELR 4 H 3

(1) BXHEFHHE
© Bl —AF%5 Y WK TR 3 AT S B RT B D R, 8 Bt i B AR 3R LA
TR A5 JOdhs — Bk .
BEGIN TRANSACTION; / « B85 5355 JF0G M S T A 3R 95 4R 58 + /
INSERT INTO Orders ( orderkey , custkey , orderstatus , totalprice, / * i A 3T HLi2 5% * /
orderdate , orderpriority , clerk , shippriority , comment)
VALUES(1021,3,'P',0.0,CURRENT_DATE,' Common',' Mike', 1 ,null) ;
INSERT INTO Lineitem ( orderkey , partkey , suppkey /AT AR %+ /
linenumber, quantity , extendedprice , discount , tax, returnflag, linestatus ,
shipdate , commitdate , receiptdate , shipinstruct, shipmode , comment )
VALUES(1021,479,1,1,2,0.0,0.3,0.08,'F',' C',DATEADD('day"', 3,
CURRENT_DATE) ,DATEADD(' day',3,CURRENT_DATE) ,
CURRENT_DATE,' BOX"',' GENERAL',NULL) ;
/% M BOVT B WY AR BT E T 4 7 S SR b B T R B+ /
UPDATE PartSupp SET availqty =availqty—-2
WHERE partkey =479 AND suppkey =1;
COMMIT TRANSACTION ; /* B E M E S I IR AR « /
Q@ I —AH5 Y PR P W SE i Rt BRI BB A (R B — T
Y ) AT HLE R, AR5 18 B IO B AR 3R DL DR BHE — Bk .
BEGIN TRANSACTION;
DELETE FROM Lineitem / x SEMBRIT I 40 R + /
WHERE orderkey=1021 AND linenumber=1;




MR SR

DELETE FROM  Orders /% PR BRIT AL R+ /
WHERE  orderkey=1021;
/ * A BOVT B BA 4 7 X T B A 4t 2 R e B T R RO -/
UPDATE PartSupp SET  availqty = availqty+2
WHERE partkey =479 AND suppkey=1;
COMMIT TRANSACTION;
@ QR — A FEAE AR, 2 P SO S P SE AT SR 8 B O B AR SR N BR AT
B4R (AT LA 22500 ) AT B 5%, PR 500 — Btk
/* A R — A H S </
/ * BIEEAE K L B2 PRC_DeleteOrder: M BR4H ARIIT 8, & Se 2 M BRIT 580 4090 5% , &) M B

TR */
CREATE OR REPLACE PROCEDURE PRC_DeleteOrder( P_orderkey INTEGER )
AS
DECLARE /% BN —AWSE R R RAEIT RS TS + /

CURSOR Cursor_Lineitem ( L_orderkey INTEGER )
FOR SELECT # FROM Sales.Lineitem WHERE orderkey =L _orderkey;
res Lineitem% ROWTYPE; /* ESCITHBANIE F LR A& res = /
BEGIN
OPEN Cursor_Lineitem ( P_orderkey ) ;
/% FTIFWebs ARAE AL R I S B R B AR 25 + /

LOOP /% BERFERSE VT B B AR SRAGES B A BR T A AR iC R+ /
FETCH Cursor_Lineitem INTO res; / x MUFPRIRBCY RIT LB 4T 5+ /
IF Cursor_Lineitem% NOTFOUND THEN
EXIT;
END IF;

/A B 3t 16 3R vp X R A AT R+ /

UPDATE Sales.PartSupp SET availqty = availqty+res.quantity

WHERE partkey =res.partkey AND suppkey =res.suppkey;

/o« MBR L HTIT R A IE R« /

DELETE FROM Sales.Lineitem

WHERE orderkey =P _orderkey AND linenumber=res.linenumber;
END LOOP;
CLOSE Cursor_Lineitem ; / *x bR %/
DELETE FROM  Sales.Orders /o MBRITRID R «/
WHERE orderkey=P_orderkey;




EoWS LRES

END;
(2) BXFFHME (A BIR)
BIE—355, S P ST, 46 AT 4 (R 5 3K — T B 46 ) 3T il
B BHE R B AR, DU B8 — Btk .
/o« RIS R, ERAF WETHES «/
CREATE OR REPLACE PROCEDURE PRC_Purchase4Oneltem ( p_orderkey INTEGER, p _custkey
INTEGER,, p_partkey INTEGER , p_suppkey INTEGER , p_purchaseqty INTEGER )
AS
DECLARE
L_availqgty INTEGER;
BEGIN
BEGIN TRANSACTION
/ox HAITHIER */
INSERT INTO Sales.Orders( orderkey , custkey , orderstatus , totalprice ,
orderdate, orderpriority , clerk , shippriority , comment )
VALUES( P_orderkey,P_custkey,' P',0. 0, CURRENT_DATE,
' Common"," Mike',1,null) ;
/x FHAITHRRAHIDR */
INSERT INTO Sales.Lineitem ( orderkey , partkey, suppkey , linenumber
quantity , extendedprice , discount , tax , returnflag , linestatus ,
shipdate , commitdate , receiptdate , shipinstruct , shipmode , comment )
VALUES( P_orderkey,P_partkey,P_suppkey,1,P_purchaseqty,0.0,0.3,0. 08,
'"F','C', DATEADD('day',3,CURRENT_DATE),
DATEADD(' day',3,CURRENT_DATE) ,
CURRENT_DATE,' BOX',' GENERAL',NULL) ;

/% REVT I 4010 S 7 B 02 7% R A T R BORE +

SELECT availqty INTO L_availqty

FROM Sales.PartSupp

WHERE partkey =P_partkey AND suppkey=P_suppkey;

IF (L_availqgty > P_purchaseqty) THEN
/% R SRR T IT ORI B R TR R R+
UPDATE Sales.PartSupp SET  availqty = availqty—P_purchaseqty
WHERE partkey =P _partkey AND suppkey=P_suppkey;
COMMIT TRANSACTION;

ELSE




w smrnesy [BH

ROLLBACK TRANSACTION ; /o« A BB , [ R H 55« /
END IF;
END;

CALL PRC_Purchase4Oneltem (1021,3,479,1,20) ; /% AT R, WETH «/

/ * # & Orders Lineitem | PartSupp =~ *#H i i 5% , B UF 77 iff i B2 A9 31 55 BRAT IE W = /
SELECT * FROM Orders WHERE orderkey = 1021}

SELECT % FROM Lineitem WHERE orderkey=1021;

SELECT * FROM PartSupp WHERE partkey =479 AND suppkey=1;

CALL PRC_DeleteOrder( 1021) ; /x PATAFME SRR BRI BT =/
CALL PRC_Purchase4Oneltem (1021,3,479,1,40000) ;/ * EHFT 4L LB = /

/ % FLR#E A Orders Lineitem il PartSupp =/~ F H M i0 %, WIE 663 R A3 5 AT IERTE =/
SELECT = FROM Orders WHERE orderkey = 1021 ;

SELECT % FROM Lineitem WHERE orderkey=1021;

SELECT * FROM PartSupp WHERE partkey =479 AND suppkey=1;

5. B2%@
Rathfrtd B S EFHERRMXH .

KEE 10.2 HEESFMHIR

1. XEEHM

B R P B e A O O T 9

2. LRABFMER

T i A Oy . SRS
GG IS A B RS T
FL S B2 T R0 P 1 R

LB - RO A 3t PR AR P i T A R O R T B S 5 1B R )
PEXT R M E LB S MBI EX T 2B REHENBEFE  HREEHR A &0 L
WK A& LARA 28 B B8R

3. AW BRMMER

LRFENL BEEH UEEH.

LEXE R RN
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4. KB ERBI

BH B R ik 2 H 1

LhREH R EE ARG RN SO S m S EHARME. KATU
Kingbase 2 | #£ 17 5L % .
KingbaseES 2 it 2 8 & iy A =Fh & B . 2 & BB KE&H.
DAy R 48 A% 0 B BOHE B o1 BT A B PRI A B X R B A 1 R AR A P AR
5 PR AR 2T 0 35 Y X ¢ 5 3R 4 1 2 3 45 13 918 2 119 3R 0 3 1 B0
KingbaseES $#2{it T I 5L i (1) 32 4 # {3 i J& T H javatools.bat JDump, Jf 4 fit T iy &
T Z &0 T H sys_dump Fil exp. sys_dump & KingbaseES % {1938 # & {3 T H ,ifij exp
FEHA Oracle ) &0y TR, exp il A HHE T AC B (Y Kingbase IR 55, T LA 75 2 7 fdi H
B A B sys_service.conf {4,
KingbaseES 2 (Y M L R G &y , EXM“ L RA " HiIT &M, EHERE R &0
. B LK R g 2 ) KingbaseES REE, LG — MW XL — 12 R I, L&k
HE - —BWBIERE . YHEL ARG &0 PR LA Y4 R G & O P 34
ARG MHLE 1 o KingbaseES $#2 {1t T FJE 7 it (1) 4 B % 3 38 J5 T B javatools.bat JBackup, Jf
AT A AT W B I8 )R T B sys_backup,
A S 56 F KingbaseES #5247 T. B sys_dump F1 sys_backup & 3 4 JE . T &4
% 1,3 B KingbaseES )R 047 SCH BT £/ H sk B Y BT BE 2, BN F AT A L8 . A #E
1% KingbaseES %% J5 119 0] $447 3O fr 76 H 5% 4 ¢ : \Kingbase \ES\V7\bin,,
(1) B B4 B0
© %R 6.
/x-Felp: cRmR&EHIMIZHFKR,p RR&H MR SQL X, R ZSBRIA N =
HEG A~ SHUE E B S Z + /
sys_dump—h localhost—p 54321-U SYSTEM-W MANAGER-F c¢—f d:\dumpfile.dmp TPCH
@ # 1k SQL 3%,
sys_dump—h localhost—p 54321-U SYSTEM-W MANAGER-F p-f d:\dumpfile.sq] TPCH
(2) BHAEGZAIR
#%{r TPC~H #Y Orders, Lineitem , PartSupp 26 £/~ %,
/x —\ BEARE RIS +/

sys_dump—h localhost—-p 54321 -U SYSTEM-W MANAGER-t Sales.Orders —f d:\dumpfile.dmp
TPCH




m smrnesy [BE

sys_dump—h localhost—p 54321-U SYSTEM-W MANAGER-t Sales.Lineitem —f d: \dumpfile.dmp
TPCH

sys_dump—h localhost-p 54321-U SYSTEM-W MANAGER-t Sales.PartSupp —f d: \dumpfile.dmp
TPCH
(3) B4R & 0 B e b i s i B
# 1y B 9% FiE TPCH #Y SALES #x

/% —n BHEAREZR ML «/

sys_dump—h localhost-p 54321-U SYSTEM-W MANAGER-n Sales ~f d:\dumpfile.dmp TPCH
(4) FIH COPY TO 54 %4 $ i
A B4R B TPCH rf SALES i3 1) Lineitem % 2|4 3 4 lineitem.csv 7,

/ % A A A2 KingbaseES #5417 T B , %5 7F KingbaseES ¥ 25 ifi] 2+ #7 25 #1 $1 47 . FORCE QUOTE
comment : 5% il & il 2 ' comment J& ¥ &Y BTG A 25 i, A A QUOTE 48 & MIARICHF * /

COPY Sales.Lineitem TO 'd: \lineitem.csv ' WITH CSV QUOTE '" 'FORCE QUOTE comment;
(5) BEHLA RGN 4 Gy
BB RO R o B RS, R B R LE AT 2 R G 9 B & O BUHiE i TPC-H,

@ ek B BUE A R 4 G B SO, W0 KingbaseES #Y 4 FE 19 Bl & SCF A
Data [ 5 F 9 Kingbase.conf, # | H ' log_archive_start Z2%(i% & K on, [7l i} i% & log_ar-
chive_dest h—/ B SFF7E B AFHUE RS H B S e 28R, 3R 5 T3 sh B e il 55 4% -

@ #| FIBACKUP iy 4 Bk #L % 1 # 4 % TPC-H,

/ * BACKUP iy 4 R & KingbaseES ffr 417 TH , % E/EA ) /- 47 88 P 447 . NAME S 80K & & i
%, TYPE FULL B 5045 & 7 & R Y& 03, FILEPATH 45 5 4 0 B8 77 180 A9 314 e , 3% 301k e o] LUAF
MEANBERER . */

BACKUP NAME weekl TYPE FULL FILEPATH 'd: \Kingbase \archive ';
(6) BHlEFREY &5

15 1E B804 PE R 55 2% 21T, SR LR AT 42 2R 40 ) 4 B8 45 0y U8 %2 TPC-H,

@ F|H KingbaseES 4 il 45 # 288 15 11 %08 2 IR %5 #8217 .

) JR B4 2 45 13 B B TPC-H.

/% =b BEAREBILEG,-D SEEEE BB HF, -0 SHEWAEHL . -p BB E &M%
iz « /

sys_backup—b=Dc: \Kingbase \ES\V7\data—n offline_backup~P d:\Kingbase \backup
(7) Py PLERHLIYG B 2% 1
T — KRGV B BENERESG R BSCEEE, MR &0,




BoWA LRIEG

© ELeHh BB T2 & E weekl,
/% BACKUP fix42 A& KingbaseES My 417 T B, BRI MR h AT, */
BACKUP NAME week] TYPE FULL FILEPATH ' d: \Kingbase \archive ';
@ AR B BEE R %
INSERT INTO Sales. Customer ( custkey, name , address, nationkey, phone, acctbal , mktsegment, com-
ment) VALUES(999888,'2% ' null, null, null, null, null, null) ;
@ BXHLIY B & 0y (LRl 4 TPC—H _basel ) , 15 3 & & 3 5 diffl .
/% FILEPATH & 5 14 it % {0 %048 17 B0 301 e % /
BACKUP NAMEtpch_diffl FILEPATH 'd: \kingbase\archive\' TYPE DIFFERENTIAL INCREMENT;
(8) Yy BBl &t & 1y
15 1k 00408 P IR 55 4% 384T, SR J5 AL AT 42 2R 40 0 40 B 1 B 4% 1 $0 4 i TPC-H,
@ FH KingbaseES {442 i & 21 #5345 1E 0408 7 IR 55 2% -
@ HATHALTE 256y, W R BA 15 L IR 55 4% , sl FT IR LS 2 & 1y, 4R 46
/x—b ZEIEEBRIEGR ,-DSEHRELZFMHHBEE R, n SHEHEAEH L. -p SHIEE
BB * /
sys_backup—b-D c: \Kingbase \ES\V7\data—n offline_backup_full-P d:\Kingbase \backup
@ FIH KingbaseES & il & ¥ 4% J3 30 it 55 4% , ¥ £ B8 % J5 1 n 48
CREATE TABLE Sales.Tab( coll INT,col2 TEXT) ;
INSERT INTO Sales.Tab VALUES(1,"one') ;
@ F|H KingbaseES 4 il 8 3 &5 45 1F 8048 FE IR %5 4% .
® HATBHLZE MRS, ZMBEHOEMENEBE LT L& MHliEREE
& o
sys_backup—b-n offline_backup_increment2-D ¢ \Kinghase \ES\V7\data=P d:\Kingbase \backup—t

differential

5. B%@
T ) 2 BT FH 0 B8 P R SRR LR B, B — N B AL B R



PO MR RS

S8 10.3 HIBEKRELR

1. L EM

38 BOUE % Pk R ) AR B O 8

2. R ABFMER

BB PR SR | S LR PR B AL B PR R R L W K A B R 5E
3. X B AMMES

L E L ZEKE, WHEKE.

SR ME A R E .

4. TR E TG

B BRI E R it 4 H 3

“ BRI JE SR8 ) FH A 4 SEOBOHE PR N — > B R e A B 5 —
B 2 B — S REFR I — T RIR) .

KingbaseES 1% 8 i J5 2 K £ 17 SCHF Hh ) 8088 P 0 5 R 80808 8 T B 98 o B . 2
VB SRR, 5 AN 8 G i R AT B, WX B 0y SCA R B B A & Xt Bl AT R IR, 8 A R AT
DA =FhiE+E .

o RJFEEANFMH M,

o HIFIRENF (R Ryl FFHEIE ML) .

o RN IR ML

KingbaseES ${it T [§JE 5 1 ) 3 8 #% {7 if JiL T 2 javatools.bat JDump, I $2fft T iy %
47 T E sys_restore il imp, sys_restore J& KingbaseES & i) & # &y T B, 1fi imp I E
Oracle )8R R T B, imp AY{# FIHK# T B B A9 Kingbase IR %5, BT LA 75 76 ff AT ic B
sys_service.conf 3L,

MR SRR (B A

“H TR A6 B R A A O SRR R RN H R B PR — B RS M R . L s
s AT LA R FH 7 o O

o HfEHMESENH&EHELITKE.

o HAMBEMHIEHE+ARHE+REHEHTIKE . 25 0 6 BEALIK Z Xt
7 of i 2 5 B 9

ARGz AR E S/ M ERBREN . GRENESED, RESMRKKE A &5




BoWS LRIES

B B IERE & 10 BT A S 4 . W RIKE IS , AT LR — ARS8 8K &, ik i 2 ik
S J5 Bl SR i H R SO AR R Y B TR 2K K R 8 A i i R — B .

KingbaseES $2 it T & JE 5 i (9 9 P 4% {73 34 J5L T H. javatools.bat JBackup, 24t T iy 4
1T T 5 sys_backup—r, % fir & A7 LA FH 156 LA AL o1 6 52 4 45 0 38 B & 0 30 17 JBE AL
A

A 5255 {d ] KingbaseES iy 417 T EL sys_restore il sys_backup—r it JR 5048 . 477 v
A% M, # KingbaseES BT 47 XA M T fE H R A Y AR, EM M T A LK.
A 5% KingbaseES % % J5 i 0] $h 47 3Cf4F BT 76 B 58 A c: \Kingbase \ES\ V7 \bin,

(1) ZHE 58 B &

A3 ) S A T A B I

/% —d SRR W B JE 4 |, —clean Z-848 W A J5 2 1 i Bk E 28 77 46 O BB E X 22+ /
sys_restore—h localhost—p 54321-U SYSTEM-W MANAGER-clean—d TPCH d: \dumpfile.dmp

(2) BWIKEZIE

K % %45 %2 TPC—H fY Orders, Lineitem , PartSupp % £ /1~ ,

/xSRI EEWRE N RS +/

sys_restore—h localhost—p 54321-U SYSTEM-W MANAGER -clean—d TPCH~-t Sales.Orders d: \
dumpfile.dmp

sys_restore—h localhost—p 54321-U SYSTEM-W MANAGER-clean—d TPCH-t Sales. Lineitem d;\
dumpfile.dmp

sys_restore—h localhost—p 54321-U SYSTEM-W MANAGER -clean—d TPCH~-1t Sales.PartSupp d: \
dumpfile.dmp

(3) ZHEKE R ERK
Pk TPCH ¥4 i) SALES =X,
/x—d SEHEABIEESL LR SKEE B EN L —B +/
sys_restore—h localhost—p 54321-U SYSTEM-W MANAGER-clean—d TPCH d: \dumpfile.dmp
(4) FF COPY FROM i 41k &2 ¥ 4
M B3 A4 lineitem.csv Kk & TPCH %4 &£ SALES £z 1 ¥ Lineitem 3,
/ *x Bt ¥ BAE KingbaseES ) #5 i 43 47 #% o $47. WITH CSV 45 B %5 A 804 30 #& =X
QUOTE : 4§ W CSV 304 o B 1 3 25 08 W0 3 8 F AR e 45, BRA I B 5.+ /
COPY Sales. Lineitem FROM 'd: \lineitem.csv' WITH CSV QUOTE "';
LB : $77 COPY FROM g4 ,DBMS ST 8 T MR E, MEBEKENWERCH
A B, 7T RE TR A TR T A A R K, AT R 3L COPY FROM iy 4 447 2% T
fRRBIMEZ — &, B IA R T B A B dE E K%L, 7T LA AT TRUNCATE Sales. Lineitem 4y
A 2 %R EE RS AT ik COPY FROM A4,




WO RE LR

(5) 4= RGPk Wy B80HE
@ F FH BB AL b i 58 A e A 17 4 FR Go ik & W BLURHE 5 TPCH,
{ifi A 247 T B sys_backup, 4 7 4¢ Wk & 4 BB 2 TPCH 337 B 42 .
/x—riEEMAY B RERE DR -P AT ENENENRRE, ZBEATEHENSL
FR:-N: $5 @ I B FE SR B 48 2 BBk 2. =/
sys_backup—r—P d . \Kingbese\archive\wesk1~N ¢: \Kingbase\data
VO BA : Q2R B A AR R A 0 AR T A B N B BR B AR 2 S R, BB T
PEAR T A B A 2 S B E R A 2R E R R — DR ER AR, I E A& B KingbaseES %
B AL config H s instance.conf L4 [ data_dir F1 log_dir K% #r B 42, LA King-
baseES Ji3 gl if A2 5 it 428 o 2 20 B4 P 4 o
@ Fll FHIBCAL AN B AL b ) R RS  HE17 4 R Gk & W BB 1 TPCHL,
/x —rfREMAYE L RERE L -P MBSO EMENRE ZEELEEHENL
FR;-N: S ERE B EBUR DR EM HMEER. +/
sys. backup-r=P d: \Kinghese\atchive\tpeh SN o: \Kinghase)datal
Yl A bR L SR AR EHITKER —-HN, RE-P SHIENERG
— KR ENEFENRE. RELADRIWEZTHMNHEE - RELEMHEF
4 ) BB PEIR AL, SR I i R B 4 3 46 #) IF () IO AU PR S % 1 B A B
@ i FIER Y B SRR B &S W % 1y 42 ONLINE_B2 (% 2 173 158 i &
/% =P 35 WY 25 03 B ST T 09 BRAZ X B AR L A B R A A B s —IN R S R BN R R B 4 E
HE A —A: IR H AR RAFO AL D IR R H BT /L AR H SR B R (. 2
H 338 % 7€ KingbaseES REEATHHE HFh UL T HA A EMKEh , FER EXH

Hs% %/
sys_backup—-r—P d:\Kingbase\archive \week2—N c: \Kingbase \recover\data—A d: \Kingbase \archive

-D c¢:\Kingbase \ES\V7\data

5. 8%@
T 58 13 it P 4 008 PE R RIS B, it — S B AL B R



£ 8o XRER

L 11 HAREBHISEN

HRESR IALRHE (SRR 14) HEBHBOHELRIAE
R4 HREHRREE-KE

LH I H 4 PR ik | EHBRE | BULRFER X 1 A B AT
I K 1 ] 52 B b i 2 BIE
1. THHEHM

4R BRI A e ) A B A D 3 B L O k.

2. TRABFMER

59 UE I S BV HY Sk A HOHE R — BOME 9] B, L9 & R Bk R VT A A T M
TEOL . R o BOH A 2 B 88 19 B SR 22 D BB, QI @ IS AR P, 40 30 8 5% 2 i) 4
Mr# , (R B T FF A % 7 3 5 5l i SQL B & i i ALK 61l 7 & 7 A [R] B9 = 81 2 5 84 1z A 5
BORIES R E SRR M AR 8OR, Ui — S SRR MM RIRESIHFRIFH
14 ] 18

. XREAMES

S0 T A I R BRAE T R 1 B A — Bk (R R

256 ¥k A BT EL A 4 B R & R B

4. TRW/ETH

BH I R LR 4 H 39

DBMS 5 H 42 f1 PO 2% 5 B8 4% 1)« 15 K 2 32 ( read uncommitted ) ., 5 B 2 32 ( read commit-
ted) . 7] B & {5 ( repeatable read) 7] 8 174k ( serializable) .

P92 BB B S = R B KRBT R R F

o oK £ 3T R B U 4R 4 B K A9 I 55 O R B (B AL BB ok AR R A8 B, X N — 2% B
171 30'88

o 3T 4R AT I B 0 BRI B S 95 O R R UL 5S , BB A akE O 3 O A6 ORN A 32 , R 4%
B,

o A A B G B A B S 55 O R R HE— A5 U805 | BB 68 oRE SR 25 kA8 B I AR AT
R, X R A R E B




sy [

o [ ERATAL IR B G 1R B /N 3 55 O R R RE B ORE SR BT A S8 45 O R 4 A ) AL, X
L = G EF B

read commited f& KingbaseES BRIAMYH FMBEHRH|. BT EXMBEHEINMF S, &
W ) R BB B 2 ) JF 1R AT Z A 32 22 i B8 , Tl AN 2 7 BT f] R 48 32 A 20408 Bl 2 i) 4
A 3 1] 3 S 9 At 38 95 4 32 B B4 L (B R % A0 A0 T LUFE B A 35 45 b 2 ) 22 AT AT A9 B
EHo

serializable $2 it T AN ™ A F FRMA L. EZFFRELINT , FHHFBREA I
B, REBITHATH . IBITTE serializable [ 8545 | 093 % b, #0151 L BB 3% H 5 I th
PAT Z 142 32 M B | T AR 228 BT ] A 32 38 B B8 5535 55 AT 309 1] 2 10 At 3 45 442
)RR AE

repeatable read [1] |3 %% serializable, read uncommitted [i] | 345 read commited

(1) LK nER

@ HHi % - 45 Sales #5309 PartSupp F 1 fil— & i % .

/x AR EFE */
INSERT INTO Sales.PartSupp( partkey , suppkey , availqty , supplycost, comment )

VALUES(1,1,0,0.0,null) ;
/o BB E BT R AT B A 0 %/
UPDATE Sales.PartSupp
SET availqty =0
WHERE partkey=1 AND suppkey =1;
@ @M EY% A . SYSTEM1 il SYSTEM2,
CREATE USER SYSTEM1 WITH SUPERUSER PASSWORD ' MANAGER ';
CREATE USER SYSTEM2 WITH SUPERUSER PASSWORD ' MANAGER';
@ 4+ %L, SYSTEM1 F1 SYSTEM2 F 4 F P21 % 3% 25 ) 40 b7 58 .
{Bti% SYSTEM1 Fi P & R ITH &R PR A% 7 3 A, SYSTEM2 F 7 & %41 B &
WA PR A% P B, BEE PG A ME 5 B A Y57 888 %8 TPCH, B M/~ 2
WA AR EFHOIE, W BRBHFEL, BIFHERIT COMMIT 4 4 $# 38

%5

SHOW TRANSACTION ISOLATION LEVEL;
(2) fE O R "M T, Bk E K BRI
D #F Sales #, F PartSupp [ availqty {4 0,
SRTER P A F% P 3 B ATATT SQL &4 .
/x BREHMMICFE 7/
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;




B sons sess

@ FEZ P A AT T SQL iE 4] BB PartSupp £ availqty {H.
UPDATE Sales.PartSupp SET availqty =availqty—35
WHERE partkey=1 AND suppkey=1;
/ * # % PartSupp F K availqty {5 A 1B S5 K1{H * /
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
@ fEF P B HATWNT SQL A B ek PartSupp R Y availqty {H,
UPDATE Sales.PartSupp SET availqty =availqty—5
WHERE partkey=1 AND suppkey=1;
/ * # % PartSupp R K availqty {8 & BUF B9 H * /
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;

@ fE% P o A UTIF SQL iF MR L H 5 .

COMMIT;
® 7% F i B AT SQL AR EH 5
COMMIT;

© 7E% P A F1 B 433 PUATUN T SQL i 4], £ F PartSupp R K availqty {H,
/ * BREYE HE#ZH availqty {8 + /
SELECT % FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;

LR R AR AR AT LU F 1 A R A R R A
T 3 A 2% 5 T, 434 B 3209 H 55

Read ( availqty) = 22
Read ( availqty ) = 22
Update( availqty ) = availqty— 5
Read (availqty) = 17

Update (availqty) = availqty— 5
Commit
Update (availqty) = availqty— 5
HAT5E

Read ( availqty )= 12

Commit;

(3) EZERAME R T, 56 5F 5 5 i 5 a5
@ #F Sales #iX, F PartSupp ) availqty {5 0,




Mo OBEEERELR

221

SRTER P A FE P i B AT SQL A,
/o« BEFMMRICTE */
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
@ fE%& P A AT SQL iE %) &2k PartSupp F ) availqty (A,
UPDATE Sales.PartSupp SET availqty =22 WHERE partkey=1 AND suppkey=1;
/ % #57 PartSupp F£ 1Y availqty {H &G M {E * /
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
@ TEZ P B AT F SQL iE %], % F PartSupp £ availqty {H .
/o« BAE A F P IREEUE HE R BRI availqty {H * /
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
@ EE % A AT SQL B IR H % -
COMMIT;
® FE%& P B $AT AR SQL iE4] , & & PartSupp (1 availqty {8 .
/* BE AFPRBENREHERRZE availgty {H + /
SELECT # FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;

bR R A AR AT LARTF B R R BRIk
T, L% A K H 5 T, 4%t B #3H H 55

Read (availqty )= 0
Read (availqty)= 0
update ( availqty ) = 22
Read ( availqty ) = 22

Read (availqty )= 0

Commit

Read ( availqty ) = 22

(4) fE“RT R FBER T , Kok i BUA W E R BB R
@ % P A PATINT SQL iE ), B E FF I availqty fH .
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
@ % P B 447 SQL iEA] , B 45 i Z 1 ) availqty fH .
UPDATE Sales.PartSupp SET availqty =33 WHERE partkey=1 AND suppkey=1;
@ &P A FRRERGE E T availqty B,
/x R WERMES EWRERKE—FF, BAE P 5 B RRA R «/
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;




@ Erm BIRZFES,
COMMIT;
® & Fum A FRREERUE E T8 availqty {8,
/x RRXWERWES ERERNER—HT BRETAATEEZRR «/
SELECT availqty FROM Sales.PartSupp WHERE partkey =1 AND suppkey=1;
©® & ARLES,
COMMIT;
(5) fE“ZERZ"MAESH T, Rk H B LI AR
@ %/ A ATANE SQL A4, K A {3 7 7Y 9 F A B BT 3R o
SELECT % FROM Sales.PartSupp WHERE suppkey=1;
@ % P i B 44T SQL B4, 4 A48 5 3L 107 1 B i B4Rk R i 5% .
INSERT INTO Sales. PartSupp ( partkey, suppkey, availqty, supplycost, comment) VALUES(2,1,0,
0.0,null) ;
@ % 7o A FRUCE U S RN R A B AR R R .
/x RRXYERKMES FWERMGE—F, B RE 5 BERARE «/
SELECT * FROM Sales.PartSupp WHERE suppkey=1;
@ &P BRZES,
COMMIT;
® &P A FRREEBUE & A RS I BN % .
/* RAXWERKES EREBRKERA BT RETLIR"AR «/
SELECT * FROM Sales.PartSupp WHERE suppkey=1;
©® FPvm A#RZTHES,
COMMIT;
(6) TE“T T RAE R T, WIEH B LI MR
&2k KingbaseES f] data {4 F B kingbase.conf 3C {4, % & default_transaction_isolation

Ay " serializable ', B 5 S8R E R R EFIHATALEF (2) (3)M(4) F=TE%H. &
“AERATAL” B G T ol e MO S ol S A T R ARG LT

LR EE:
AMEREES N =FMER, - RATERASBATELE,; _ R THANCRFH

ATEEE,F _RERN 22 H—SEHICR; =R THEBRICRFBECRTEE I, BH
WA L IHIE R R T . FHEMAFMIERLRA LR AR,

5. B%®E
KA EC R R T , Bt — M ARF AR R EE M LR




1. B8 AR

ﬁﬁﬁﬁﬁi&&%ﬁﬂﬁi%ﬁﬁ i pug N %Hﬁﬁﬁgfﬂ*ﬁﬁﬂi =Wy (LRF
ARSI E 1S), RREBEER T EXE¥4ATRRBHY LREE LREFT
AR *Bﬁﬁﬁ*ﬁﬁlﬂﬂfﬂﬂ&ﬂ@%ﬁ&ﬁ%ﬁﬁ;% ERETEREEEERE
) SQL AR M Mt EMHEMAHERSE T H; ARMETR T EELE AL RIRENSTTE
M TE B P R 1 26 T T

BOE e IR AR SC 50 08 il BUM R £ S F M P B9 TN/ DN SE IR 4 AR, SE IR R SE o L IR
ERSH) 30% ~50% , K id 72 KR ACH M LR MR E A5 L =02 — a8 AR
PASEHG ARG 100 43355, B 4% SE 50 AU AT LAAR 4 L o DRAR BRSO B A LT .

F15 XREZTISHFAER

EZANES V410 VESM 5 ¥ &k
=) 10
1.1 SERREHE BREh 2 KLATF 8
nhEh 3 LAk 6
PN K 10
1.2 LBEE —fig 7
2 BE R IE 5
PR 1.3 ELRAEF AR I 10
M SEEFTER go 1k
fhTmt 2 LAk 6
R 10
1.4 4347 a) 0 70 it _g ;
Y [a] 3 B4 B

wyE 6




BoWH LRIES

R
EHNE P43 30 PEA b fE TR #HiE
A SQL fmfE My 10
2.1 AR S AL 8
NS5 E 6
IEAT G A R 10
2. LA 2.2 RIGIE#E BiR2WLUT 7
FER 3 IR | 5
JRE B 10
2.3 AR R — i 7
R E 5
PR 25 5 HE AN BT 10
3.1 AHETENE o1 8
e 2 WL b 5
252 HBIE 10
3. R4 3.2 NEIE#HE FER 13
R 2D 6
HAEMF LRGBS M 10
3.3 HJEHE AN, AR EARGE— 8
AR 5

15 HP LI AR UE AT UEE X /N S B0 RE 200, SRS AR A0 A5 B S04 S 560 10 4
AT RLEF X BT A S 56 A SE U O — WP T SE

2. ZREMAX

LRI AR A ERE AR Z R . #ln,

© BUREH - BOT R LS B EE M IFHN AR, LRBBOTLBREMEE S %4E
1 S 56 1 B, MR S 56 25 A bR AE , AR HH DA I A

@ FHETMFEM . F AT AAHZERR T & A RXRE 6. 8 ol 24 2 6 A BE 407
L SIA BB AL, AT LA G i 42 3 52 56 AR 2N F 28 IE B9 o

@ SEAE PRI ANERE - 76 KAk 5 Ko 45 B B, 45D/ HEAT 60 2l i 41 25 2% Bk,



LR R

HAELIAT F, DA BT 7 &, R R BT LR TS G EWH O, 1% & 0 A 6] 2 4T ) 42
], HRHE A /N SE I B BEAT VAT, 45 B IRSE IR i 5, SR U5 AR R /N o A A AR ) 2
B0, WA A1 /IN2EL IR % 114 S 3 B 4

EARF PR T7 AT DR R A A RS B A K LRI .






SQL & & Y LK M O WA . SQLIE T LXK H WA IR 7 8 P i 3 S IR A2
BAEIR . X TIBEEIR, DBMS 24 H AN SR B, A LA IR B LB E W, 5 5 # %,
i A LR E BIFA B, A WA BB . X TB 45 R, SQL i A 4 5 2 ] LI AT I 15
AR, AAE XN SRIFARAF RN, EAERBSE R, Fit, XHEFH SQL
B H A ORI AR W LR SR R AR, LR S Bl 4 2 o T S ot A0 A A R B R

R R B S I K P FSE BT A RE T o
(1) B SFIG| 5 FEMMEIR, HINHAT:
SELECT *

FROM Sales.Customer
WHERE name="2=[q" ;

SHAEIREFER:

ERROR %" Z= 4" NFFTE

BRI SRR FRFBRRING , LRG| SHEERNFHRRRIFHRER,
3R SQL Hr Z= 0" 2= 'R

(2) FCHB|SHNE| S FH BN IR, HIMHAT:

SELECT =*
FROM Sales.Customer
WHERE name= ‘257" ;

SHAHEIRFER

ERROR %1 " “Z=)U° " RFFLE,

AR S| B MU R SCR RS B BI AT, SQL 2 ) 44 4% — M BB kS FRE N,
FHEFE—REBRAIOE MRBEECQ BAHEFHER. BF P XG5 PO RE
B R XSRS 2 SSBIEERME R, B, %S 2 PO B 5 4 SO S 5455 3
P RF S BN B A X1



Bl 0 snns

(3) YA A ERE B R, FlahaT:
SELECT =
FROM Customer
WHERE name ="251';

SHAEREER

ERROR: % %" CUSTOMER" NAEAE .

2 I AT RE S B R A

O X & Customer i SE RN FFTE .

@ METEHE A AR BRI B AR

@ YA B R EIE T . WEA

SET SEARCH_PATH TO Sales, Public;

WE Y HTE R BN Sales X, B(# H#E7E SELECT i 4] 1, 7E Customer Fi fil |2 &
7 @ R 4 |, i Sales.Customer,,

(4) 5 CHAR [HE K EFAEBFER A FEHBA LW R. Flamhar:

SELECT CONCAT(NAME,'AA")
FROM Sales.Nation
WHERE name LIKE 'fi[{';

SBERARICH.

% : A 4 Nation ) name FBtf& CHAR(25) B @ KEFMHLEU AR 25/ FHHOESL, R
GAEEAN G4, Hik, WHERE {44 i TRIM ( name ) LIKE ' [t 7] LA #% %]
— KI5k, M4 A name LIKE " [6 %"$E 7] AR B0 5% .

(5) ZAF£P AR 2 5] 8B SO BN AR, BT .

SELECT name
FROM Sales.Supplier S, Sales.partsupp PS, Sales.Part P
WHERE S.suppkey = PS.suppkey AND PS.partkey = P_partkey;

KM RER:

ERROR 35| ] "NAME" 777k .

% : 4% Supplier fil Part BI4> R P ERFEAE name F B, K 7E SELECT /] o [ % 45 BH %
H A X ) name FEA{H . & : SELECT S.name Rl 7] ,

(6) GROUP BY f/a]Hk th Bl 51 2 A 4 tH S BUW R o B an AT -

SELECT C.name,SUM ( totalprice )
FROM Sales.Orders O, Sales.Customer C
WHERE O.custkey=C.custkey

GROUP BY O.custkey;

2 MBERGE



N SQL E 7 SCH L () 230l 2

ERROR:%| "C.NAME" 7 t{ Bl/E GROUP BY F/ja ¥ RAERE T .
% i GROUP BY ¥y SQL i&a) v, HAg i L7 GROUP BY hyF B, LI R R4 sR ¥ A
AE7E SELECT F4]rhf it . Rk, ik SQL i &) w] LA
SELECTMAX( C.name) ,SUM ( totalprice )
FROM Sales.Orders O,Sales.Customer C
WHERE 0O.custkey = C.custkey
GROUP BY O.custkey;
i
SELECTC.name , SUM ( totalprice )
FROM Sales.Orders O, Sales.Customer C
WHERE O.custkey = C.custkey
GROUP BY O.custkey, C.name ;
(7) E£EAIRRMAHS LB FBOER. Gl ERKEBZERITEER .
SELECT =*
FROM Orders
WHERE custkey= (SELECT custkey
FROM Sales.Customer
WHERE name like '#%") ;
L2HARIREE
ERROR : #F 2 —> & ik 2l FI 4+ 2 1R [l 247455 .
% L3R SQL 72 )R [0 L2470 R MRS, A BE HH A custkey fx Bk B 317 40 45 HL 4%, 42
S BB R =80 IN BB EFF T
(8) [a]mH BR 2 REIERIBE IR B, MIBR 3 5 HE0 g S K F LR iC %
DELETE FROM Sales.Supplier, Sales. PartSupp
WHERE suppkey=3;
S IAERE R
ERROR:if SR £ " ," Mk,
% :DELETE 54— W R GEM PR — R HE . L3k SQL i1 N M & DELETE if
4], 3 HL B S M BR K #i % Sales. PartSupp H 89 %45 , J5 M BR 92 K i 3% Sales. Supplier H 1) %45
INSERT #l UPDATE 5 /)t & — U R B A — />R 808 BB — R 8 .
(9) WHERE &2 480R . & an 4 4 b F AL iy s (5 8
SELECT =
FROM Sales.Supplier
WHERE(SELECT nationkey
FROM Sales.Nation
WHERE TRIM (name)="f1[#@") ;



B 5-us sxns

% SQL ifify & & #R T A iC 5%, %Eﬂﬁﬁfﬁ
% N % WHERE /] nationkey

e
) P "L) o

(10) XTF 5% 5 HE IR @Jtﬂﬁﬂi*lfﬁf“ﬁﬂ‘)@ﬂi
SELECT COUNT( # )

FROMSM”B\INII!?:‘ S,Sales.Nation N

% SQL %ﬁ&ﬁtﬂﬂl‘f‘%ﬁéf*é
ERROR: WHERE ¥/ & %f %" SUPPLIER" {8 T8 5| Fi .
HINT: o] REAR IR A B E 5| &M 512 "S" .
% :— H¥E FROM Fajrp AR R e LT 314, W AE % SQL i A &5 i & 4 /L
5 ERRLZ A 2 . Bk SQL iF A B sy i , 3% &4 WHERE /) 1 () Sales.Suppli-
er.nationkey B} S.nationkey , 5% # 24! FROM /47t Sales.Supplier #5144 S 4.
(11) BB IEER MR, BN, I8 Part TR P HTHRIS B (type) B B A .
ALTER TABLE Sales.Part ALTER COLUMN type TYPE INTEGER;
% SQL i a] AT th 4 -
ERROR ; JCA4 i % %14 A . " HP 862XL -
& LA Part K type BT BT A EﬁEBﬁ{E%‘KﬁEA&E B b e e R B, 2 28 TR B
A R e R B, i h A — KD R type JBVEE A AE B 3h 5 e AU B, % SQL iE ) A
SWATH . B ITEZ — KR type AN REME S BOHE KR D B R I F B ; kb BB
HEZZ L TEG U BEHER, TR A EF TR type FT A BIE R B
B e e LR BOK B I B, AR5 AT AR R B 2K BB B SQL 1B A,
(12) BRECAFFECH SRR, B4 BEALIR [5 48 % a5 Bk 7 /e 1) — R0 %
/ A 8 o B B AL 3K BCHE G 4L 1 7 A — 2R R T SR /
CREATE OR REPLACEFUNCTION Sales.RandomPartSupp ( p_suppkey INTEGER )
RETURN SETOF Sales.PartSupp AS
DECLARE

L_partsuppCount INT;
res Sales.PartSupp% ROWTYPE ;
BEGIN
SELECT COUNT( * )INTO L_partsuppCount / * 35 PartSupp -4 & LR 7 4% S0 5L = /
FROM Sales.PartSupp

WHERE suppkey=p_suppkey; /= il AZ % p_suppkey: 1§ & B 0 B 45 5 * /

SELECT partkey , suppkey , availqty , supplycost,comment INTO res / * Pfi#LE i —Fic 7 * /
FROM Sales.PartSupp



WHERE suppkey =

7N SQL iEF L1 H . ) 3 A%
/ * ¥ AB % p_suppkey: 1§ & M BL L B 4 5+ /
LIMIT 1
OFFSET MOD( CAST(RANDOM () * 1000 AS INTEGER) ,L_partsuppCount) ;
RETURN NEXT res; / % iR [8] Bl AL BE SE B0 R % /
RETURN;;
END;

CALL Sales.RandomPartSupp (7667) ;
R ig % * /
VA FH R B SQL 15 ) #0474
ERROR & LL 0,

7 » VAL R B HLGE 50 46 5y 7667 11 g ) — 2% % 4 fit
% BR%SH 7667 it B WA TR

a0 2077, FEAAT LA sR RO & 6

M ig 3%, M) L_partsuppCount Z8 B {E 4 0, fif L4
SRR MOD() HBRECHF , FBUNSE . WERIER— A FHHENC RO MR R4S, 6
CALL Sales.RandomPartSupp (2077) .,
Hrig -

RETURN

(13) MZACH BEXRBOR EIXR FEK M. FlHEERSH/UFHHTHFHTE
INTEGER  AS
DECLARE

=]
/ * B BB R I 5E 4R S (L L R BT (L T B B T AR« /

CREATE OR REPLACE FUNCTION Sales. AvgRetailPrice4Supplier( p_suppkey INTEGER )
L_avgretailprice DOUBLE
BEGIN

SELECT AVG(P.retailprice) INTO L_avgretailprice

END;

FROM Sales.Part P,Sales.PartSupp PS,Sales.Supplier S
RETURN L_avgretailprice ;

WHERE P.partkey = PS.partkey ANDPS.

/xS bR BRI [ R 26 R, M O oK A, i A -/
RETURN DOUBLE AS

7 V8 i eR B, U3 oR BT BE » /

CREATE OR REPLACEFUNCTION Sales.AvgRetailPrice4Supplier( p_suppkey INTEGER )
(AR I ARED , 5 bR BR BOE AR

CALL Sales.AvgRetailPrice4Supplier( 2077)
A FH eR B9 SQL 1B AT He

ERROR: A AERZAE B 4 pR B AR [B] 8 7Y |



HINT: 1§ %cfdi i DROP FUNCTION,

% :CREATE OR REPLACE FUNCTION &A1& H F* H & R, AREMUE E A A K
BOIR [F] 258 A5 % 452 Fl DROP FUNCTION il (& B 4 o6 %0, R /5 & 37 61 2 6] 4
éﬁ&o

(14) 4 A R B B 5008 88 o B B Y B A9 45 1% . Bl ndd A — R i F R id % -

INSERT INTO Sales.Part( partkey, name , mfgr, brand , type, size , container, retailprice , comment )
VALUES (123456789 "I 7K', " [8 1L 745 K 3 T BU 5 I o tht 40 A Bk Bl R & 2 i B R BRSRAE 0 7
', null, null, null, null, 1990. 00, null) ;
% SQL i a] PhAT Hi 4 -
ERROR: Hl TR BIFFF(25) M K.
& migr BHEBAEXR N CHAR(25) , bR HI SR A A 29 F/F, it e XK. &
HIpEZ — B Part R migr JB M EUE LA, WINFR BB KE, I
ALTER TABLE Sales.Part ALTER COLUMN mfgr TYPE CHAR(40);
RIGIAT LR IS AR A, ARk 2 R Ak b A T R A A B, Aok <k B/ R B G
B AR AR L SR B AR AR ITAEA R . KA IRIEA “integer HA " %,
(15) PANFAFeR BT RNME IR B0 U8 E# 2 0 F 47 8 56 B0 4 R il
HEE:
SELECT name+'('+mfgr+')"
FROM Sales.PART
WHERE mfgr LIKE "4t 57 %';
% SQL B AP0 AT i 4
ERROR : #: /E 45 A~ Mt — : CHARACTER VARYING+" UNKNOWN" ,
HINT: JC & & — 1~ e VT FC MR AEAF . AR PT RE RS 2208 B X A A5 3
% :KingbaseES ) F4F s B ZH AREMEH“+" S B A, T EH A CONCAT F1F & s 85
PR, IERHR SQL IEAINT
SELECT CONCAT( CONCAT( CONCAT ( name,'(") , TRIM ( mfgr) ) ,")")
FROM Sales.Part WHERE mfgr LIKE "Yr',
(16) ¥ A¥HE i RAMB AR PR BIWIEA — R FHHER 5%

INSERT INTO Sales.PartSupp( partkey , suppkey, availgty , supplycost,, comment )
VALUES(123456,123456,1000,1990. 00, null) ;

% SQL B A AT i 4

ERROR ; ] " PARTSUPP"  {f A I 5 %7 i [z T 4M 5% 2 5 " PARTSUPP _PARTKEY _
FKEY"

% . fh FAIE PartSupp i, L T AR % B “PARTSUPP_PARTKEY_FKEY” (9 4h 5 , #1
& PartSupp K partkey 15| Al Part Xh EfF1EIC R partkey {6, £ Part RPN AFIESH S



5 SQL I S LB

TS RGEERE, 55 SQL

Hy 123456 M fHD 3, B U b4 A8 ) R T AN 49, B
AT R

(17) I‘?ﬁﬁpiﬁﬁ’bﬁ%*’]ﬂi%ﬁﬂﬁ%‘*mo B 40 W B — 2R TR IE %

ERROR:E%E" PART" Jt B B o M B # AR B SR T 41 AS 29 3R PARTSUPP _PARTKEY _
FKEY" 7£ %" PARTSUPP" ,

% : [N A 7TE PartSupp R AFEG S A 46777 MIFM-HEN1C 5% , M BR Part 2 HiZ % 5 F 14
%, m&fx PartSupp %%*H‘J&Hﬂf’]ﬁ Eﬂlﬂ:T aEﬂﬂﬂr‘%ﬁﬂ% ;m% i PartSupp % 1 5h
25 P ‘ } R SCADE, | I & DELETE i# ]
2 AT LABRAT B E 9

(18) i fz CHECK FE# M AR FBUNEE IR . B WHH A — R E id 5%

ALTER TABLE Sales.Customer ADD CONSTRAINT CK_Customer_m ktsegment
CHECK ( mktsegment IN ("7 &K X','Jb 36 X', BR M X', HE M X))
INSERT INTO Sales.Customer( custkey , name , mktsegment )
VALUES(1234567,"' Mike','"B§ £ X') ;

ZAE A SQL B P AT H 4

ERROR ;% &" CUSTOMER" f i #4715 )X T CHECK %3 " CK_CUSTOMER _MKTSEG-
MENT" ,

% Wk 7E CHECK %15 il & M5 E A XX,

(19) HREETEEAR B IR. BlOHA—FKEZEICE:

INSERT INTO Sales.Customer( custkey, name , mktsegment )
VALUES(1,' Mike',"Jt £ X") ;

ZAd A SQL 1B A AT H 48

ERROR: EE ML T £E4 % "CUSTOMER_PKEY" ,

% R G5 custkey N ERS, EF — &K 45N 1 MBIEICT, AREHEH A — &4
S5 I E IR, BNER T AR REEAR,

(20) EAERICFE, ABREEWEMRE, B, HRE T LIRTEELAR.

CREATE TABLE Sales.TestPk(a INT,b INT) ;
INSERT INTO Sales.TestPK VALUES(1,1) ;
INSERT INTO Sales.TestPK VALUES(1,2);
ALTER TABLE Sales.TestPK ADD CONSTRAINT PK_TestPK_a PRIMARY KEY (a) ;
% SQL iEa] PhAT i 4 -
ERROR : A W] Ll @ 57 UNIQUE %5,
BHRTE a @M BN AR REA R, BEEAE a JBYE E#7 UNIQUE 5|, HEZ,




B LRES

TestPK XPEAWRICRAE a BIEAEEE 1, WA REE L UNIQUE K|, HIL B ARELE a
R S SR S AR, IR — M BRAE a BME R A S E AR A HE I ik
2 BMAAEEMEN a BYE, HZAE B EABEGEEHE., 2R TestPK 1990 F 5
B A A B i, 3 T R I 3 A AT A 58 5 {H R 24 3R TestPK o B BT B SRIC 0T,
F T 7 B AR 2 e LA 58 b 3R O A AL 3 5 Y, TR BEOR A — i MR S S A A R B B B R
FHEUERICRARELR, EHFTUEERSAHMNMFAESREAMERE PRI ER
LK.
(21) BEAEBUE , BBUR MM ATRAREW R R, B Y Part KA type BN
g2
ALTER TABLE Sales.Part ALTER COLUMN type SET NOT NULL;
% SQL i A] P AT H 5
ERROR : %1 " TYPE"@% S{H.
& AH type [BIE EE A SERICE, HEB K type BIERFIES A, Ab BRI k502
8 type J&E ) NULL {84 58805 Ry S A Hr 0K 1 HF 25, 5038 JE A B4 i 9k 25 {8 (il UP-
DATE Sales.Part SET type =' UNKNOWN ' WHERE type IS NULL;) , %X J5 B #47 I & ALTER
TABLE & a] AT,
(22) A MBI S (CANRLIE ) 1 BEA SR, AN BE S SSCH 8 1 f B ai 28 Y, o A B A B 44
CREATE VIEW Sales.V_PartType AS
SELECT partkey ,name AS partname,brand AS partbrand, type AS parttype

FROM Sales.Part; / % Sales.Part F# 7 T WA * /
ALTER TABLE Sales.Part ALTER COLUMN brand INTEGER ;
% SQL BRI AT 4

ERROR : A BB FI# ) =i 3 ML ek — A~ 51 g 26 81,

ALTER TABLE Sales.Part DROP COLUMN brand ;

% SQL i A $hAT H 4 -

& Sales.V_PARTTYPE {&#fi T3 SALES.PART [ #%] BRAND,

% AR AE Part & brand R b E SC T LK V_PartType, It LA R G A fo 1V 1B 20X 2631
B B30 2 AR | w3 M B X e 5] L AT LA B i 4% 3X 4631 44 (4 ALTER TABLE Sales.Part RENAME
COLUMN brand TO partbrand;) , 24{# Fi CASCADE Z 808 i [ 45 4K 8 %) Jg Pk , an ALTER TA-
BLE Sales.Part DROP COLUMN brand CASCADE ; Il 1% [&] 4 #fi %F 2 ( 440 |8 Sales.V_PartType )
s —E M B

(23) VARG RB AT FR B E A SR Bk S B SR o

SELECT SUBSTRING (' this is a test') ;

% SQL i A $hAT Hi 45 -



~ sumnsnsnnsns [

ERROR : (%t SYS_CATALOG.SUBSTRING ( "UNKNOWN" ) RFE7E o
HINT . R REARE T2 LM Z AR M S MK R IR B 5 2 DL BC A4 ok B, T A3 i 2 =X 9 26
R
&R BN R ZRBAFLE, LR EREARNGRD TS, ERBRATENT
SELECT SUBSTRING (" this is a test',6,2) ; SELECT SUBSTRING (' this is a test',6) ;
(24) plEERA, EXZNEHMEIR, Bl
CREATE TABLE Sales.PartSuppTest(
partkey INT PRIMARY KEY,
suppkey INT PRIMARY KEY,
availqty INT,
supplycost REAL,
comment VARCHAR(199) ) ;
% SQL 8] $hAT Hi 4 -
ERROR:% "PARTSUPP" RAFIELANFH,
ZHERZRGESH NN BYERA, B EBARAREE LI R E LR, LAE L
HREEEHAR . EFRATERA:
CREATE TABLE Sales.PartSupp (
partkey INT,
suppkey INT,
availqty INT,
supplycost REAL,
comment VARCHAR(199) ,
PRIMARY KEY ( partkey,suppkey) ) ;
(25) 4l ABHE B FHAEL B A SRR, BINTEA—FBEILR:
INSERT INTO Sales.Customer( custkey,name , mktsegment, acctbal )
VALUES( 123456, Mike',0. 0,9t £ X") ;
ZAf A SQL B A $h AT H 4
ERROR : I T2 A real 9L AEE "LEX"
% ;acctbal J& 2 real B, N iZM A RBE, MARFABME, BIEEFFF R AR
MR, th N T A Sh S U E R R M AT R . BRI S ik
INSERT INTO Sales.Customer( custkey,name , mktsegment, acctbal )
VALUES(234567890," Mike ',"Jt £ X',0. 00) ;
(26) 1155 o 6 2 1 P 2w P 11 J 1k 42 Y (e L 5
CREATE VIEW Sales.V_PartTotalValue AS
SELECT P.partkey , PS.availqty * P.retailprice / % 3 & — 43585 « /

FROM Sales.Part P,Sales.PartSupp PS



B s-ws sens

WHERE P.partkey = PS.partkey;
% SQL BRI AT A2 4, RS A AT B S ar 4 , 3F 87" 7COLUMN?
AEUER, BRRE S ASAITTRSG A  BRZHTEIIEES I . Lmhkz—
SETHR SN E A A
DROP VIEW Sales.V_PartTotalValue;
CREATE VIEW Sales.V_PartTotalValue AS
SELECT P.partkey, PS.availqty #* P.retailprice AS totalvalue
FROM Sales.Part P,Sales.PartSupp PS
WHERE P.partkey =PS.partkey;
WhEE T B2 T R HERS AR 4
DROP VIEW Sales.V_PartTotalValue;
CREATE VIEW Sales.V_PartTotalValue ( partkey , totalvalue ) AS
SELECT P.partkey, PS.availqty * P.retailprice
FROM Sales.Part P,Sales.PartSupp PS
WHERE P.partkey =PS.partkey ;
(27) WHERE #1 HAVING Z&/4 1R % = B0 [0 &5, 640 .
SELECT PS.suppkey,SUM ( PS.availgty * P.retailprice)
FROM Sales.Part P,Sales.PartSupp PS
WHERE P.partkey = PS_partkey AND SUM(PS. availqty * P.retailprice) >1000000;
GROUP BY PS.suppkey
% SQL ¥4 #47 88 :
ERROR : £ WHERE /] A RE i F SR 4 oR %40
B RERB— BT A ST SQL & b, Jf H H 88 i BL4E SELECT /4] #1 HAVING
T, WHERE F/4) 2G4 i3 38 & 1, i HAVING T/ 2 4> 43 38 4. B, b SQL
WA IE# B R
SELECT PS.suppkey, SUM( PS.availqty * P.retailprice)
FROM Sales.Part P,Sales.PartSupp PS
WHERE P.partkey =PS.partkey
GROUP BY PS.suppkey
HAVINGSUM ( PS.availgty * P.retailprice) > 1000000 ;
(28) Hit & ARHERS G RO RE . Flan.
COPY Sales.Part FROM ' D ; \tpchdata\part.csv' WITH DELIMITER AS')';
% SQL B A AT H 4
ERROR :%1|" CONTAINER" fijt /> #5 4f5 .
& ZE IR (G B R W part.csv HF B container JRHERIEIE . Ktk , % COPY if 4 i 45 B
TR AR RS &,




A SQL A SIS

COPY Sales.Part( partkey , name , mfgr, type , retailprice )
FROM ' D: \tpchdata\part.csv' WITH DELIMITER AS',';
(29) ZRFMSEMEEE R, W 1 SHENFHENK 1 STHEN 2 540/
HERY :
UPDATE Sales.PartSupp
SET suppkey=2
WHERE suppkey = (SELECT suppkey
FROM Sales.PartSupp
WHERE suppkey=1 AND partkey=1) ;
% SQL H I R 2 8 2 F % T 4644 partkey=1,
% . it UPDATE if/a A 2 #451R, WHERE 2 P R #E SQL 74 i), 15 451 K 1,
At WHERE 24 5CFR |~ suppkey=1, &K T partkey=1 B4, EMAEER:
UPDATE Sales.PartSupp
SET suppkey=2
WHERE suppkey=1 AND partkey =1;



s, ma
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MEANBREESNR A LB RLKFEATFE,

2015 %3 A 25 8 ,ACM & #i& % R - #7i@ & F % ( Michael Stonebraker) 3 4% 2014
FEBRE BN LERTHGTRAEFFE Lok,

M B 4~ 48 2 ¥ B X 4 0l X TPC-C #= TPC-H,

— A KA E A & DBMS 24 56 0 42 i & A& 6 w3, B 48 & K & ( Benchmark ) ] X 2
R AT X DBMS &5 & 2R K, MK B 64 M A T A A (M8 ) 89 4N & T 4, & 7T 4 2 35
BHRE FEAEERAHRRAARLE,






B e AR BRI BIRF R AR P REER GO Z — WM AR WEAZ— ER
HHRHE B RSG5 0 RSB0 BOR AR A

B PERE AR I 20 42 60 AEARH I ™ A, EANAL 40 AR/ s, JE & 17 =AU AR,
R T AR - EARS IREM - BHE EWT - E MR - Wl A E 4 AL RS E,

X B ) KA R IX 4 L B R A5 A KOR FBEE -

Al 193 EERERBE BRE - BHE
—FREIREEZ R

20 22 60 AFAL Hf I LA S, Bl 2 B R B T B L K e R
15 A HLEHE AL PR B AR BR | T — N80 6 B, DA A K b 4 3
TR K 50 . 1973 486 B R 40 R 82T 78 5048 i
T 1 S Hh TR A S 3R A R BT - EL#K & ( Charles W.Bachman)

T B LR A Th S, F S A 2 R e — T SRS EHE
LB s

HEMLLE 20 42 40 FFREEA ZP{UH TR 5 TRITHA,
AEEH TR IR 2 , R M6 TR LA 2 At BEET , A REAL BE
FRMFFS . BeAh, it A TH R LR 1A B Ak 38 T 7 2 K
KRR, 20 4D 50 W & B T F4F & 4 28 (character generator) i+ 8L EA T HE R
T A7 5 4 TR K AR AT S R BE D, R R R DL T b T RO R AR AR X R T RAL
75 DAE A B4 A PR 4TS B A s B SR P R B R R . (HOR R BRI 25, dEE g, A

» ALI~A3HNAFERFALSBBHRAEKREMTSS K (ACM ER % (1966—2001) HEILERERLGE)
(R8T ) . The ACM Turing Award( 1966-2001) : An Epitomized History of Computing in the Twentieth—Century , & % (7 1 kit
#:,2002 429 A,



B3

R R FEAE IR . 1956 4, IBM 4 ) Fil Remington Rand 723 7] 55 J 5 4 Al 2 W £ 77 i 45 77 58
e TR ARG, BRI AR K, A AT LABEYLEES , A HdE ab B4R I T S hn BE AR
HIRA & PR RS . A T XS0 S HF PR HUEEE AL A H 45 & K .

{E2 , W15 A B0HE A R AR M R SO 3 . M08 SO R, R 5 — — X L, 3 A A8 T
A B AS — BB AR T U B KR A R e SRR S RO T R R BN | o ek R R ke
Z 5P, LA COBOL X # FH i i FH G = 0, B 5 51 06 200 £ B4 38 B S0 4445
(data division , file section ) A i 4f 15 B SC A4 Hh 2 K408 201 14 36 B A B A% =X, A IR & IR I AR
i A/ % 1717 (environment division , input—output section) F A % i 54 SELECT 5 4] fil ACCESS
MODE i) 4% MLE X WA R 7 XAt r X, MIEX L ARHE, BF R HESRE
( procedure division) H FHl— R 5 iy 218 A1) 47 5 A X A B4, A Bk 8 5 40 5 Al T4 4 B dE ik
B . NIRRT S5 BER A6 AU 2% U1 G iR 00 45 B2 % 19 4 1 L 4 5 4B i AR
K RS

JG R B T SO B R 42 (File Management System , FMS ) {5 g i F 72 7 #8088 SC 14 2 [1]
B 1, — SN R ol o FMS AT LA T S0 T 3808 , 78— 8 B2 BE b 38 hn 7 %040 Ak 2 Y R
WM. (E 5 2 AT A2 80 BRSO S S SR, WO U AR R S — Bt Ak
BORARAF R RBIA ]kt . X RS ER KM RGP AR, LLEEE 20 42 60
AR T 22 B BT 2 5 TR A B, BT R K 25 200 7 A TR A AR, S BOLE R
M A T . O T AR R R R A TR, BT iR ) S 29 Rock—well 24 H]
B R T P ETHRENTREE-HREINEERSG . R T 18 &, BR W
AT A ERERAK . 18 MBEH H 60% 2 TR EE , 44+ 5 WM. X4 R G0 AR 0 % — i
B Ay S BB 3 2 1 R B R AR 2 —

BEXF B AR i EHLEAR R DAL R 9 2 FF RO 5T, ARSI B R AR TR RS
I, e H AR 3 2R RSO R G U B 55 0, SE BN R SR R s, g — L ]
B R B T — b 43 B0 R B R R —— B E R R .

Rockwell 24 7] 5 IBM 22 &) & 1F , 76 24 b 37 4 i 9 IBM 360 R % 8 azh TR E& R
R 2 & B & 4t 2 — IMS (Information Management System ) , IMS {5 i Pl i % K A% 1969
SEMA)EAMEH T ik, IMS BETRRERN ., JLFRET, BiS 7 HBE AR E/FR
55 E T WK B 8P B B R 48 IDS(Integrated Data System)

E#FS 1924 45 12 A 11 H AT REBRFEHMN A S, 1948 4576 % BUR N 37 K22 BUS
TR 247, 1950 S 7R 5€ 47 ¥ J& WK 22 B AR+ 244 . 20 428 50 4E4CHE Dow fL T/A R T
& ,1961—1970 478 Al H 2> AR AR P R T8 17 2238, 1970— 1981 4E7E Honeywell 2 5] 4F i
TR, [F A HRAE Cullinet B2 7] ) BILEZR A ™ 28, Cullinet 23 &) X4 B 75 36 HMRA &<,
ER 1978 B - FEALBRERZ G I L A28 . MRk 77857 2 75 BF M 69 5T 2R 15
SEREMSLAA B ANH ., AR SR 1986 4F T4, L Cullinet B 8 422 A . {H Cullinet &



w A mmrammirrny [

LKk CA A, 1983 4 E#E 4170 T H & 9/ & Bachman Information System, Inc.

Ho— R AEE A A R R0 T 2 B W), R S IR & T 0 A4 AR 80
RGEIDS. 1DS T 1964 4 H#EH J5 , Bk 5 32 00 A B8 FE 7= & 22 — T L A9 % 1 B AR D 52
BB A5 oK 09 VF 2 5UHE 7 i B A

HOREHERBMED SRR THEERENGE, IREXEBEEREIETZ R
4> CODASYL FJ& By 809 FEAE 55 40 DBTG 42 th % 100 4R B0 40 FE A2 789 LA % %50 408 a8 SL 0 8 40 45
Y078 5 (B DDL 71 DML) BN UEB . DBTG1971 4E4f thh T 55 — /4~ IE Uit £ ——DBTG it
L BCRBAEE & E BA B R E XSOk, S 5T IDS 194 50 BT # E 19 ik
PR DBTG J5 38 CODASYL 77 & ; BT i i 9 MR B2 B FR & DBTG A5 CODASYL #i7# ,
DBTG % 7 ¥ 3% [H H ZK 5 & 2 & (ANSI) £ 3% DBTG #f & 0 ¥4 FE & M & 4 09 1 F 45
L HEEARI ., 1971 EREZ G, XHEH T — RIVFRA, 0 1973 4 1978 4 1981
1984 E B EURA . DBTG J5 k4 1 DBLTG ( DataBase Language Task Group, ${ 4
EiE S TAE/NH)

DBTG EK#iE T HIEFEM =2 R G54, o 7 8EEE 8RS, e T HMAEH
S#ifi, DBTC REBARR—F A RMAELIRMBEERSE HEMRENEAHEHES
b B, A EE R LK 2800 R K8 B E B R 4t , 40 IDMS \PRIME DBMS ,DMS 170 ,DMS II
1 DMS 1100 %5 %R 8 1% 5% B A< % i DBTG HL A, ifif EHL X J5 30 7™ A= 71 & J& i ¢ R B8 FE B R o
FAREEB R, AR R G5 M J§ DBTC i) =R (BRAFAAR) . DBTG i) R4
gitgmnE 3 iR, EEAFERER  FE WA BIER AR EE ARG E L.

):i Dol H P2 M3 HFPm
COBOL FORTRAN COBOL PL/I
[ uwa1 | [ uwaz | [ uwas | [ uwan|

BN | FHAB |

B 3 DBTGC RS LEH



. I

152 2R N BN T ARG 3 R 4 R A B X I R R Y O e R P R
IS RO R T 5 ST . TR R e — FH P o T 5 R IR 4 SRR ) A 45 A 1 il AR
Xt I T 088 P 9 A0 2 B LI = iR P A O R R R B O B AR OB A
T ML Y B X A7 A =X, R o 0 P 8 1) A A A 205 K i i, X B T
BOUE e ) Wy B2 o B0 A P 5 O BOHE A7 6 38 18 5 ( Data Storage Description Language
DSDL) LAz X, DSDL Jj& DBTG 4 4 ) 1978 4F hiw A< 4 i (14 , 22 6if (4 4 45 FH ) 4 4k ol 048 o
JF A1 5 (Data Media Control Language, DMCL) ,,

RO Pl i 240 P 2 B 36T B8 P2 N R e ) R R R N S B X B
R BN, B HBRF LM HE - EAHE - TR (ERERERENE
PR F 5 — M P B b i B diE ) . DML 3B &) 7] DLk 7€ £ 18 & (40 24 B # COBOL, FOR-
TRAN, BLAER) C.C++35) v, 7 80408 e 8 2 22 4 i 42 0 8 U () 80408 P b 9 %4 , O 58 i —
ANFR P AR X 22 o X5 80308 PRl 1R, 58 B B4 FE AR PE . BB R E RS m H
b Ty £ 975 4 B RO B R BOUE B — Bk R R et — B SRS AL T R A
PL K A8 224> o P A2 7 [R] B A7 BTR] — > B4 30 00 i O & 45 i 45 L LAk SR ok B0 0E BOHE T s &
KEF"FERERE.

H O AT O, R R R 1 R S MO A TR R R R R B R B AU
8 v RO B T H T RO P B R G N AT X S R IR SR AR S E EBUE A TR,
BT B R, 52 OB PR R G R A P ) — UIE B

FR T LA PS5 T A ZAS R TR, E5 A 2 A BT 24 SR M 2 A A DR B 4 22 AL 8 DBTG
ZA7 AEBAR R AR M R R S R AR R T B KRR

TE RO FE B SCRS b, A — bRl AR AR B0HE PR AR Y A R 5 0 1 . X BT A B R R L 2
KA, E RN B S E” (Bachman diagram) ., JH4b, fE#{F 1SO/TC 97/SC-16  JFE BT,
B S A R E T & 42 09 JF i &R 48 B 3% " 45 UE ( Open System Interconnection, OSI) , OSI
XS HL 28 5 A A G R R % 2 ) R AT e B T — AR E LR, SC B OSI X &R
G2 [k BB B AR T HORA R L B R T A 56 D 0 A T S LA 0
s AZ—,

20 fi 22 70 AEAC LG, 1 T 00 FR BOHE P A %R, AR BOHE R R W A2 B A vk . E B T
M X REARBEE,ANAARREE EATRREHRZIAMNOER. BXRXIHEF
2 7 RS SC B, 16K 2 1 S BOHE P B R SE 9K A D 5B 4 R b 467 R 2 R BRI 7 Ml R A
CIR:0e

1973 4 8 4 28 H ,7EMEHF 2 K247 ACM 4E 4 FE#MHEHZ TER YK, ERTE
Ak S A B9 B (The Programmer as Navigator) ) Pl R 358, T4 T 1974 4 11
f) Communications of ACM £ 653 ~658 51, t1 7] i, { ACM Turing Award Lectures The First
20 Years:1966—1985) , ACM 269 ~ 286 T ( { §j 20 4Efly ACM 8 2 ¥ i i) ) .




A BB FESUREE K AR

A.2 1981 FERRREE IREI - BE
— RABEEZR"

128008 5 £ R & R 9 b s F 1970 4F 2 K A R i —
4, X—4ER 6 H IBM 3% 29 0 5% 50 06 = 1 = R T 5% 61 IR 1K
fn + #4% ( Edgar Frank Codd) 7f Communications of ACM |- % #
T k“A Relational Model of Data for Large Shared Data Banks”
(R 28 e = B0 08 P 1 06 RBUIE A B ) — 30, ACM J5 3R 7 1983 4
R 5 S0 A A 1958 4E LISK Y 174 4 b HAT LR A
MR REEN 25 MR B ILZ —. B e 8 W g bt
; it B P R GE AR T — B Y, B OC R BAY

“RR"EBEPH—DEARE, EES P IEETER AR H A T A 7 X (ordered
pair) 7w , I LA S B WS 49 (8] BT A7 76 1) — € R R, INBCZ 8 RN KE R — D H A L
AZEMA S SHEI XA FHTE TS LR T MEBRZ R PRI CR,F5, &
ARAFME S, XREXTAAER ., EIHHEIER S, XRWBE R+ oEE, TR
BB GO BTSN FERRSE MM TR S, R
AN ok R Y, F DA R T R KR R R AR 1970 4 Y5 R 18 SN
.

Tk RBEAR B T A RS RCE R, — 2R SRR AR R R
A 0 R, A BRI 5 S R A T T AR B R BR A T IR A bl o FESC R K
Rl , B\ 77 16 2247 19 5 1 23 YRR 78 AR 00 R AR 78 1) 0040 2 7 o AR R ) S W, — RO O 2R M4
JFE R AR P T & ok IF s i A A, 5T R T S A, AR R R, BR H A B
ZWERHKM L EFERLE . T 20 42 70 4+ 5 A 80 A4 xX — 4t A HE B 1)
Mk, 1981 ERE REARARMBE T TRARRBIBEZRL” .

PR E A, 1923 45 8 A 19 H 4 T e 2 ob 3 ¥l im < 74 V¢ /9 W 10 39T 8 4 22
(Portland) , 8 R A KSR K LU AERRHERNIEA L, fE 2 REE MK, 1942—1945
ERAENEK, 25 TIHFZHOIMAZE R, A ROETIT R AL T TS5, “ R4 R
Ja BHEE T A4 K& S B0, T 1948 AE IS o A - 22 6 )5, I o K P O B 36 R
KB, JCAE IBM 2 & S —ANHRAL, S IBM 90 1 #3135 Al 2 — SSEC ( Selective Sequence E-
lectronic Calculator) % i 2 /5 , 0 HAN N THERHL A PEBELSE 1 Al . 1953 4F b B 5 2 hn &2 K
B K4/ Computing Device 23 @ TAE, AR ME R IF & T H WL, 1957 44th &R % H
IBM,{£“ Z 82 F %1 & 4" ( Multiprogramming Systems ) [ #0[1 F4F, H @ &1 7 IBM 5 —
BREEITFRL 701,55 — 6 KRB SR THE Pl STRETCH 24 %1t




246 [t 5%

STRETCH ¢ i F 1961 4 e £ ] HEMAT 6 RIELMIEL , B R M AKL 7 HA,
WP AN EE —ERAKEH A, EERAZRBMEZERFHEAR AN FHEHZXT
% OB H AR, M BHLERYE BAEEECAEmR, BHELE STRETCH ) #fF i
FHTE - NTALZHEEBFRITENDNBIERSEW I & 1959 4 11 A, fih#E£ Communications
of ACM b &R /4 STRETCH ) Z 1l 2 7 B /E R M L&, B X 7 & 7 #F AR ig 3
b e

LI HERE AT 5 A9 2, BHELE T/ &% A C B = 844 J | A /\,%“HTEﬁwiﬁl
P % 45 3R B0 T, 3T 20 42 60 4 AR 3% 4R e 8 TR K2 A (3
2 [ W RO K TSN S8 A5 %k, F T 1963 FRGBI L %40, ?
X {6 Al ) 338 BE Al S AL 3L, B AR E M EE ﬁﬂJ:f&%EJH:ZBU‘i‘JLﬁEEF—EQQEE%QQE‘Jﬂ
RVATLE 1970 43 & 8 B IR, B BAE EBARITRE T — P H R

T8RP R T LA R N A SR, 56 R 4R RSO B R B AR B R R B E T
SEa, R A S B AY  ROn PR EE TSR KM Sh . 7ERHIEAR O R AI LIS IBM # 5
e T B 5 2 B0HE 1A B R G WO B 5T, L System R I 9 F 55 A0SR M Kt HE B T 36 R B
AR K&, TEdL AR b #E 1 A9 DB2 F01 SQL 457§ B R IBM #) L 7™ dlh . System R 74 5 i
RARJER (BT HAEH S50, ACM 48 1988 4E M “KIF RE X" T 7 System R, %
W FF & /NVAL 6 4~ B P RS R R FE 1998 4E SRR R E M4 & (J.Gray) . X —FE M4 &R
GRABHEPIRN LR TR RERE, 5 — 1 HEREBRXCABEEEH RS, B IN-
GRES, INGRES J& hinJH K~ 4H e #| 53 £ ) 3 18 2 3 52 ( M. Stonebracker) 5 AHF il 1 , 5 2
EEXRZBAL A RTI Mk

1970 4E LV f5 , FHE GRS B TR EMA R KR, 1972 48 MR T X AR KR
BWE,EXTXRREAMI .22 /Y EHF EEFEMELZE, VHERARENSHILE
Wi 5 (SQL) B65E 1 2l . BHEERIIp T — W5 : KR BPFFPT (The Relational Institute)
Hl—A/2 7l : Codd & Associations, #4756 R BHE ™ M BF & S8 . PHEAR AN Z 3 EHE
oA S 22 Al ) B PE BRI . 1990 4F 4 5 it T % 3 ( The Relational Model for
Database Management) , Version 2, Addison—-Wesley ( ( 3045 EE MM X R ( 2 /)Y ), 4

TS 25 T L4 M B R R AL R A T

PR X E TR .

) Bk A & P R B 1981 4E 11 H 9 HEW LB T ACM 4E£2 F247/0. i
ACM F XL (P.Denning) 3% H #% 3 8], B8 % & 7 /5 K “ Relational Database: A Practi-
cal Foundation for Productivity” ( 5& Z8 8045 /& « 32 5 AR 7= R 52 PR 2L il ) A9 8, T T 1982 4F 2
H i) Communications of ACM,109—117 71,5 }.{ ACM Turing Award Lectures The First 20
Years:1966—1985) , ACM ,391—410 57 ( { i 20 4E ) ACM & R His M) ) . Wihrh , B
BT At ) 32 Ok R BRI S AL, iR T RIE RN E SR E AL HAE S, N ERRIRA TIES




PSR A BCHE PR U R AR

PP 0 T B SRR B AR SRR IR 1) IO O SR IR RE 1Y o
FHE T 1984 4F ) IBM 3B {2003 4F i

A3 1998 FERKHKES EIBE - 8E
— WIEERAN ERAEER

1998 4 () B R 42 T 7 75 5 o 3 i Bl T KA T - 4%
7 (James Gray) , 50 FR 5 1} - #% 7 (Jim Gray,Jim J& James fJHEFR) .

X R A EEA 32 4E A BT B b 4k B0HE PR B R 9 5 3K A R
#r - B#F 2 ( Charles W.Bachman, 1973) Hl & 2 %1 E 2 L &k &
fin - #H4& (Edgar F.Codd, 1981) Z J& , 5§ = i [H 7 #E h 348 FE £2 R
Y & R Hh i R SRR T AR R SR B 22

BT AT 1944 45 7E 36 [H 3 4 B9 0 M oK 2518 5 R 43 K T 3L
PR AL, HEHRSCRA XM CEFE LTS
M. 2R LLE b 5e 5 76 /R S5 5 % \IBM | Tandem \DEC %5 /% &) T
A, B 5 7 1) s 1) 0408 PR 488

£ IBM 1 [a] , fth 2 5 F1 E F¢ i IMS  System R SQL/DS . DB2 %535 H (# FF & , H 1R System
R AR 2y WF 50 SR 3 A R 7= b, oA JL AN #R B TBM A %5040 P8 i 3% b B 2L 52w g /Y
7 il o

fE Tandem H[A] , 4% 5 XF % 24 &) i 32 S0 % 7™ 5 ENCOMPASS #4177 sk 59 78,
257 745 7 HEF 046 X SQL  Nonstop SQL 45551 H ) #F il T4 .

F£ DEC , ftbA75 8% 3 22 470 93 B0 7 7= OB R T4 o K88 e A 580808 P S Sl B, 6 28 B0l 2
AR AR PR IE B 2 iU (H & KA Al 48 5 A0 P 8 3 R 42 (RDBMS) 1 S BLAN 7= b JF &+, #6
BRAT -RAEAREE, FEEABEEMMEI SRR, BIEENSHAEREES, LA
K & £ /9 F P L RO FE AR L E el OR BE RS i e B R et OF A, U R — B i
PR B, B T G A e R Ak 4 ] B A SR S i (R S A R, I8 IR A 2 R ) B
P2 SRR A A B AR R PO 2 . IE R TE AR DX S T K Y B R [a] &, i DBMS
BRI ITA) A TH 37 B R AR DA A B ER A R AE T 4 e .

H #ii, %4 RDBMS f@# gk R @ =B AR FBRMAEWNT .

© BIEERERERI R FH S (B FH L, ransaction) () — DM F AL, FHF R
B 55 A B SEARPAT AL, B — A R REE A 2B HUT , B A & FE AT, B LAT
JiT i all or none HJJEN ., — A5 — LA —4“FF 4" i ) (begin) J& 3l , 56 M EHE FE o B
— SR SRR HEAT TR A AL 3, B R LA 4R AE T R ) (commit) Z5 TR, W S b R AE R, W
A1 50 2087 18] (abort ) B [B15R " 1 /] ( rollback ) 48 A< 5 55 AT i 2 vb X $0 48 5 € Y




B

P A5 S8 (BB IH undo) |, K BHE P 0k 2 3 38 55 F 16 B A LE B RS LA AR R 080 A 2 3 1k L —
L

@ FH P AE % B8 P & 4R A SR N, R S84 A [RDRLJE (granularity ) (9 %048 T & (7B id
KU A ) “ Bt (locking) o N4 B K408 4 81 B 8% (b JCAtl A P 5 1) (5 S — o 7
b i il T, SE PR b, AR A P R B T R A AN (R B, i B ) 8CHE dnfef X RE S — R P iR A
ZREZMIE L. B0, a5 8 i B K Bk 18 5, TR = A xof A 1k At R P ) A9 5 T A SR
PR B HOR T D At P B O R R GRKE R ARG o Xl T B A 2 1 E B lock
compatibility matrix J 8 BAIEH] ) . #AE € MU BT (unlocking) . 33X — L i FH LA BE 7 #5
5 ZIB IR AR UERHE 1 e R

@ B RGiE T HE (log) , iL #8453 5 (S a1 (& S DL R 7E 3 45 b B 3 3 9 V2 Tl A1)
BUHTAR A AU ARBL (before image F1 after image ) , DA 7E 5 45 1 B i e o 25040 P22 8 ) 8 48
i, BEAR 48 22 399 30 E 9 oA B8 R B A B 4% i (backup ) fin b H 35 A7 8945 B8 B8 PRk & 51
F G0 R T B E AR S [R) I SCREOR B B S — UK 1 LA SR X B 2 T A A B

@ % B P B4 A Ao BB 43 A B BE AR 32 (two—phase commit) o X & Kk T — 95 55 1 B [
iF e PSS [ 1 B8 PE R i b 75 ), XAE A A X RGP LN E S,

o B HoAth 45 Fh AT B AR A S AL B R " (transaction processing technique) . #5H
e 5055 b B T 0 B 3 1 S8 A A0 T 4 M A 6 At B R B AR SR A AR . At B 5T
R B R TE A R A9 — R B SCRIBF FE 35 2 b, B U5 45 il 8 — W0 R B 69 % 3 ( Trasaction
Processing Concepts and Techniques) Morgan Kaufmann Publishers, 1993, % —/F & 4 7 [& 7 &
IAE K2 B A.Reuter B2, 3555 4 B EAR BARMEA T 8048 EBE 5, (X For i X &4, Cli-
ent/Server 4514 th R B B 55 X TAMAME TR REFRFEREAEENE X,

% & 19 5 — 3B % ¥E & ( The Benchmark Handbook ; for Database and Transaction Processing
Systems) . %5 1 T 1991 4 th i, 5 2 R 1993 4F iR, 2 /2 Morgan Kanfmann i it th it
o MEEEZN A" EIEEERGEAE" W ESH.

B AERUHE R AR R G BR . [ Br b B S 2 AT I — S R RO R R &
4N VLDB SIGMOD | # f8 Wl 3 4th iy B¢ 52 , Wr B 4th 19 75 & o Bk 7 #E 2> @) W BF 58 JF &4, At
AR R RAA T A BT AR K AR A NS BUeE b6 3. 1992 48, VLDB 4%
i (The VLDB Journal) 1 F) , ftl, 1 1T 3 4 -

# 2 1988 ACM £27 IBM ) System R LIBKF R G MY 6 (138 A2 — , Hith 5 A2
Donald Chamberlin \Raymond Lorie ,Gianfranco Putzolu ,Patricia Selinger Fl Irving Traiger,,

1E 2 o TR R AR O B R O T A 7R B R R i B E T SRS R AE 1993 4E g
HEA KRS 2R B T S i, A B P A FD T B4 A% B DEC A Al4%50d k. 4% 8 A B 0 ik
2 ) S B BT AR 4 25 T O Y 7 RE B, SRR R E PHOR RS B9 1H 2 1L, RO 2N R AR ML AE IH 4 L I
RE T3 AR R 78 Be—— ¥ X WP 58 0> " ( Bay Area Research Center, BARC) , %2 HEWS 55 T




BE A BHE R U R R ARG E

T I B . MFIRARA GRS, S0 N FF & i MS SQL Server 7. 0, 5 R S K 2 7]
B sk b —A R AR X A RS T EL R 2 4 e REE BT 3 B AR .

MERAE 1999 4E 5 A 4 H FREWRF 2 K278 ACM 2EH S FHEZEREN, fib
% % T “What Next? ——A Dozen Remaining IT Problems” ({5 B4 K4 J&5 i) H AR ) U, it
THREBRRRDH XM ILA T mERE, 5X, Z XL B %G E SIGMOD 2 | L “ What
Next? A dozen IT Research Goals” A 8 - IK % % .

A TR 4 38 UL AE X B R I K R AR RGN ) R A, 96 B B2 K B L ( Charles
Babage,1791—1871) 7 19 i 22 Br 8 45 FE K i THSEAL 45 K & & 56 A S B ; 36 I 802 R A AT
(Vannever Bush ,1890—1974 , % £ % {7 48 5L 4t (B 24 B 7] ) 20 it 42 40 44X By 5 48 i “ g K
SEr " MEMEX, B “iCAZ S 8% " (MEMory Extender) , 2§ {if © £ ¥ 55 B ; ifi B R BT 42 i} ) 4 fiE
PLAF B SCBA A — BB B, B AT R T LA X LUE o B R L

T SEEE bR =LA A BHAR T I I 5 ) R A 1T BRI 9T 9 K 0
FOANHEEE AT T 200 4§ 7 3 # ( Thomas Jefferson, 1743—1826, “ il 7 & 5 " i iz
FHREE =R RS, 1801—1809 7EAL) Y iE FH 1500 J3 36 7T M 2 B BURF T v 3K [ f#% 5) i %
498 45 b, ( Louisiana Territory , 3X 42 i T % P4 74 b o] F19& WL L Bk =2 18], A6 28 i £ K, mg ik 58 78 &F
5 B o b 4 M, T FR A 2 070 000 km® ) iX — FR & Louisiana Purchase 193 4 [ 52 34, R 5 X
IR H LAXI 5 87 F B ( Captain Meriwether Lewis ) #1572 $if 5% ( William Clark ) 2 B ) “ & 31 7% [
(corps for discovery) " Bt 3 W P AR IR BG B 2 K11 12, 0 S 408 136 B 0 4 i) i 181 28 7€
TR

E R, — G IT K B R EA LLE 5 SR

ORGE: 1§ 2 PERTIE: Fl B SuSia P SLY

@ A PR T ik 3 HAR A RR I B

@ & Z AR EIAERA R, E T LMER S A Z L.

@ vy AT AR A 0 H SR RE B R B E 48 F

® Witk . b e T AR AR SR R LUK A 0 H S R A 00 BRI 9T N IR 4 2k
THE.

LA ES ST MERET ITHAMKEUE BFRWT .

@ FLBL AT 45 £ ( scalability) .

@ i it Pl R W

@ 15 & B SCA B e 4 (speech to text) ,

@ SCA BB 1% e (text to speech) ,

® LA, BB A —FE RN iE Mz 8 .

©® AR MKW, ATE SR AR B AT B A — U], 75 2 A A] DU A R Bk

@ tFE MK BN A F AR VER ZEAR BEMN KL (corpus) , 7] B &




o

KM AR AT B2 [ , AR 6% GORRE PRI 47 BB 5 B o

JE LB

©® %ﬁj{l‘ﬁ%%(.trouble—free systems) ,

10 %4> 2 4t ( secure systems) ,

@ AT & 4 (always UP) .

@ H3h# /%1 (automatic programming) ,

tH T 2007 4 1 H 28 HKRER . 7EREAHT A9 RAE b W ZE Scalability i — 3 B 45 (9
WFIT o fth A AR 2 &) FA ] o 45 10 IR 55 25 WF 53 /N4 ( Scalable Servers Research Group) [ &
KWL . A A A O SCRER BT,

A4 204 FTEARRRESE B7R - BEHS R
DIRERBEERRERENEEA

2015 43 A 25 H ,ACM &4 MIT i+ EHLA A THEAELT %
WF5E BB e /R - Wi 4ii 7 52 (Michael Stonebraker) i 7 fll 78 #EAX
B PR R e W R S B T A A B B M O R T 3R AR 2014 4
B R%E 45 3K 15 Google IR BERN Y 100 J7 K TR 4,

Michael Stonebraker 4= F 1943 4E 10 H 11 H , 2 & 4 0954
PR o Ml 1965 AF 78 8 AT K 24 4K 15 i R TR %l i Bl 2%
M TR 2E 2500, 3540 5 F 1966 4EF1 1971 45 76 5 BRAR K 24 3515
B TS ARHE M TR A BENE R S &6 &

L A = A

1971 4EFF 4 , At AE A0 M R 2448 sa A 43 R H B AL R AT 2L 29 4F 52001 48 A 52 AR K5 | b
R MIT LR 5 A T8 AR S50 = 1 3R B2 .

Michael Stonebraker T 1974 4E 3545 SIGMOD %5 — fif Edgar F.Codd |7 ,1992 4§k 15 %
21 ACM RGEHAM% ,1994 4 5K1G ACM SIGMOD R AE4EFEQIHT % . Beobh, fh T 1994 4E RN
ACM 21,1997 4F 24k Jg 3¢ [ [ ¢ T8 e e -+ , 2005 4E 4 %2 T IEEE 15 - K@% %,

ViR B P 2R GE 54 19 Se 173, Stonebraker 7E 40 2248 1) BHIF A U o AS 715 11 58 81 A 4
JHT B U P SRR A BRECOR , IR AE Tolk 5 AR T 3 b i S HUE T B RS Y) . Stonebraker
e B A5 P A0 BIF 5T AR AT AR B S = A B B

@ 1971 428 2000 48 Jy 585 — B Bt , A3 56 7 MOH 2 B0 1k R 40 0 5 s IR R R 9

M ZH9] , Stonebraker 41 5 ) Ingres T H F1H J5 4% i) Postgres 3 [ 4 BLAC B4 15 £ 45 24
SE T RGUERA IR . 1974 4 |, Stonebraker 7E M1 K24 4A 52 ) 40 42 58 3 T Ingres T H |, 76K
PLER ESCBE TR REHRAE A L Hoh B Ay LSS AL B0 P R P 0 S A 1 )



Wik A HIEFESURER KRGS RS

P A A AR BIL R AT e A A SRR AR Z I N B LR R G . RGN
ik Ingres T H WK T Rk E BRI,

1979 4F |, Stonebraker #£F Ingres %0 4% ZE 61| & T Relational Technology /A ) ,1982 4E 61 & T
Ingres 7\ F] , Stonebraker FEiZ 2> ] TAER 1991 4, Z J5 /2 ASK U, 1994 4E ASK/Ingres
X # CA Computer Associates Y,

Postgres T 1985 £ J5 3, BEATHRXAMBEA G RELW, RFA P E LR K
BRI R F B A, T B T 2 BT 4% ) 12 R Al 9 PostgreSQL %4 & . 1990 4E Stone-
braker & T Rl fk Postgres W57 T Illustra 2 &, %2 &) J5 ¥ 8% Informix I . B4t B4 &
EnterpriseDB | Aster Data System Fl Greenplum %5 5f & 5 T PostgreSQL [ & G484 F & 1 .

&t Xt 43 A SBHE [ | Stonebraker 7E 41 219 & 43 A 2 BUE JE & 46 Distributed Ingres H1, %} 43
A A AL PR 55 — B U A T AR SRR TR, B E MR T ER AR M
T Postgres IFATHRAH XPRS Ti H . 7EX N1 H 7, Stonebraker #£& T “share nothing” A] §"
JR O BUHE R AR GRS , R AR i R HE S & . AT, BOHE R TR B L A K B e ok Ty
R RGERMERER.

1992 4, Stonebraker & F T Mariposa Wi H , R T BB EE 0 RGBT A R4
LUHLH B A A [ 00 B8 A7 A% A A B R W 2% 07 30, BRIR B R I R R B T — N2 B A,
XA A% G2 0 2 U AL B vR RE A8 LA B AR HL S H AR, IR 55 T 85088 76 6 80408 1 v i 776 L R
HAEE B . X AW EH A T Cohera Corporation 24 ], JC I H HUHE FE ) 28 44y F 3 K54 b 1]
) H %E‘}Ef‘}fﬁﬁ'ﬁﬁ 2001 4E 4 PeopleSoft /2 &) 3L , 2004 ERH Oracle llﬁ[ﬂ’]

tonebrakerﬁﬁ MITFﬁl @Jﬁﬁﬁﬁgxﬁ%%ﬁ it AN R %y 1o A fia) A A
BE A AR T 3 4 (9 WL one—size does not fit all” ' I L KA T FF IR T — R 50 B B 42
HIBESE o M E 2508 30 T 61 X BCHE 9 Aurora T5 B T X 357 9 55 48 AL 7 125 )15 5, Aurora
T B 1B 8 R G , — 5 T LA T 5 | A IR A A R R B N R AR HE K 0 BOHE O
A 75— 77 T A BT 208 Ab B 45 5 & 5% 45 F P, 2003 4E |, Stonebraker Y37 StreamBase Sys-

-tems 2\ &), $E SR AG L AL

2005 4F , Stonebraker Jij 3 C—Store i H , A4 F % it T 347 19 .share nothing 4 . 51| %
it (9 B8OHE R SR o X R B B A LU A% G B AT A7 it 2R 4 {5 L B 40 1 170 3K 51 B8 4 9 JE 4 L
[7]4F , Stonebraker i 37 Vertica 23 @] Bl 4k C—Store 4 A L84 .

2006 4F , St X B 5 4 1 7 B AR E — R G v (] 2 28 O ) 0 K L IR 4 4Rt A a4 O g
i3 3K , Stonebraker 3 3) T Morpheus i H , #2111 #F i 548 4 il R S8 B9 2840 . %4840 fo 14 25 1A
LA~ v () e 4 2% 1 i DL SR BUAN & OF, BRI RT LA Sk 22 OB 10 IR 45 R 1 G5 — LI, 2009 4
Stonebraker FI| H] Morpheus 7 3 i 57 AR 5t 57 7 A< #148 & /A 7 Goby,




2007 4E &t Xt OLTP & %4: & &t & 197 3K , Stonebraker Ji& 3 T H-store Wi H , &1t T 4 4
KNFE OLTP R% ., #i RS A1 X N 2848 i L h {#45 Stonebraker 7E 2009 4F A 57 T
VoltDB /A #]

2008 4E , £ X RF ST 25 (8] 2 8 il 5 U (R 22 4E B4 97 5K |, Stonebraker J§
&)1 SciDB W H , it T B A% PE R G280 o 2R M HL A 4 sk

o DINEBAM T A XFHZERENWHLS FHARER;

o N S I TN 2 GEBCE 0 B A A

o B TR F B 0TI AR Y £1%) 5 ik A5 5 A R

o fd AT LAKE )4 R Y 4 A XK AR T AT AL BSR4, Stonebraker 37 T Paradigmé4 /%
lHES SciDB,

=B AR, B R G 8K, U0 Google 2 &4 i i Google File System \MapReduce %5 43 i
KX RGE MR EHEZR NG A, #7772 K o B Stonebraker 7 & %t 48 4 27 &5 v
—HBEFAE C KA

2009 4E , Stonebraker % 4¢ 5 MapReduce FIJ 17 %048 e ¥ i+ #EREISE" 7, F 4 ' 45 1
HATEAE A A 5 MapReduce B AU IETE & T Z 43 Mk R ARl B9 R G2 284438 & A [ 19 4%
% ,MapReduce & & F £ H0t [ 46 B4 Ab 2 — 8 19 4F 55, T £ P 3 6 %o $500iE 4 17 I & 4
KA BAE 5 . b BT R KR MapReduce H 8¢ 317 8088 A, SEBr |, 3] 2014 4,
Google FF & ! MapReduce % X & J& , t75 B i T MapReduce A G &b 3 /0 7] 7 X (14 %50 4
1 i 3+ MapReduce,

2010 4, Stonebraker 73 #7458 i T NoSQL 4244 Hh 77 7€ (1 B e , AL FE 4 4% T 35 55 1 9 — 3K
PELUL R HE B RMEp XEH 4 AN FEAMERBRES, A RRT Lk 4 MRS, A AT e
AR SQL B4 . 75 WIR NoSQL ¥4 PEARFE MR AR R FIfE S i R A 3 B R R B R Fn 55 1k
S 55 R A BEBUIR SQL B4 1 o 38 i X NoSQL 3z 3 i J /&, Stonebraker {8 55t i 5 2 i
284k New SQL, BPSZ 8 SQL 42 1 S HFH 55 KA JE B 2 (49 I & #2 HI WL % A1 share nothing (4>
AT,

KA g B4R, Stonebraker 8 CHITBIR TR ARGE W AR LR . e, BEYUHRHE
o7 38 N7 G — B B s DR A R 4 ROR R A 0 A B v R T R i e A M
JE/R T H CXTE R EHE B AT B A0 U count  sum 25 R AEEMER SQL AT AE M. fib
AR AR B BR T E A SR v 4 R i [ B R E R 48 100% £k | nT . [ B, At A o R ok
FA) U0 P2 o 2 R RIS A A HE 2R

BEXTHOHEHZ 8 HILAS 2 ) S KRB - A9 2 i, b AR S R B Y i Bk R S R ), AR
X LB [T GE R AT DAL A M ek e B E B B s, B — 00 T B
FEAE 3 PR AR 4k -




% A OO U R 3R

o MAGIHEKM, BN RMERBERE, AR R B 297 A, A B & 40 B8 A7
RN ) B A B S5 0t A BT RE

o BUEE BN R R SRR B RE B8 I BCE PR s R BT I R
S ARAE X H R AR FE Y 170 F1 CPU A4 #5 &

o BAYIEE] RIRA R P A E LR B, BT MR RERE AR B & RER N
R AT S B

P, 1A R 7% A ] SciDB S5 B0 B e . 48R, 35X B SR F P 2 3 f SQL RS A A [ Y
L=

e, b 8RB R ZE NI 1990 4F 2 2 1 4 £ 22 1 22 30 v W S80I, 22 70 40 2 1R 30 ok
Bt g DT | S AR B T Yk 4 — R 8 1o 2 ST — A AT AL BT A 4 AT 2 o A A 8
i Z

TERESE T 2 B R 19 R L9849 1 2 o |, Stonebraker £ 3% T — Kt $ R % %, Daniel Abadi
(Hadapt Bt & 8145 N ) \Michael J.Carey (UC Irvine #$#%, 26 E T Fi B+, ACM Fellow) . Rob-
ert Epstein ( Sybase €J# A ) .Diane Greene ( VMWare fil|#4 A ) .Paula Hawthorn ( Britton—Lee {3l
BN, AT Informix B & Bl &) \Marti Hearst (UC Berkeley #(#%,ACM £x 1) Gerald Held (%
£ Oracle fiff & fll &) .Joseph M.Hellerstein( UC Berkeley #{#%,ACM 4+ ) . AnantJhingran ( IBM
{5 BB A &I & 3f CTO)  Mike Olson (% {F Sleepycat 1 Cloudera f#) CEO) ,Margo Seltzer
(Wb K 2F# 4%, BerkeleyDB fJ{E# ) .Dale Skeen ( Tibco &l i, Vitria B 15 A\ ) , 2545

Michael Stonebraker 7£ 40 4% 4F () BL A Fl & 48 FF % A U v R W8 & “ KRR H —HF &
TR R R G — QI 2 B AT LR Ah— 20 7] Bl SR R AL OB A bR il TR B B
o RS TP T 1 22 50808 P SRR RN 7= i RS TV B R | 3R T — RO B
DB BARL R, MIKTF 2014 4F ACM EREWHLEL A,
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M»fD‘T%iiPE)F%B’J&"Jﬁ @,EIJJEE{NIJEQ SQL ’FTYE?Z]‘ATE& ﬁ‘i Iﬁﬁﬁu ﬁx“ A 0 A AR BRI X
gz L A o R e BRI 1o A — A B B A R O R 3
1+z%ﬁb§ﬁ§%{ﬁ{ﬂl FDE? ﬁmmﬁﬁ» aﬁﬁﬁﬁﬂ?&%ﬁ%‘ﬁﬁ*&@ i

B.1 HEFEEENKRASE

FET 30 AE A TR R A BHE PRI B v . P A R A O LA H AR E A Y B
5 P B

1. Wisconsin & /#

S — AN {8 R A 0 0% R MU P R G M R A R ME 2 Wisconsin (RITRR 2 ) HEHE . L
Hi bR B K 2% 19 DeWitt F1 Carolyn %5 FH SQL /) i T 5 v s I ) #x 9A0 .

Wisconsin J fE 22 55 0 45

@ EXT 4 PMRE, K/PEE .

@ HAEM XA K RERIESERER) 32 4> SQL B4,

@ e AT B (8] 1 S i BE A o

@ 5 T

& A & CHEFERAE, W ER R P, AW R IR E .

2. AS’AP B &

Dina Bitton ,Cyril Orji F1 Carolyn Turbyfill J§ 3 #2H T AS*AP H M, X & — N FE N5 % 14
R B P v A

AS’ AP Wisconsin %E Y5 5 4045 .

O SRR, A &R A B ASE.



B

@ HE T ] PR 4R S5 ) B A PR R ) P FR G T L A B Y e R B P R

@ H8hn 7 Ab B AN A2 H A ) AR A0, W4 B P 2 P R A

@ 7E LT AN i RE

3. Set Query H /#

JEYT e AS AP 5 SCAY A B G 19 2 T B 0C R A 0, O Neil 4 Hh PR 5 SCHR7 N 75 2
WA HASM ML BT L, R T — A KU/INAT AR 5 B ok it R SRR R G
PERE. Set Query BEAE % fiflfF

O MiAfF B REMIRLIFRG, FEH AR I RESEM,

@ i T A A, AT 69 A Al DI REIE A .

@) i Bt ) A5 R ) RO BB A& 1L

OF SDEAEISETS: §:05 [Fros

Set Query £ 63 55 [ B[R] fR 4K , 3% £ — A W] 8 Z AR HE (VR 0 & 4> R 4 L B Ak 88
A s A AE

FANE A — Lo B M R R HE A, A 4 B P& Neal Nelson Associates il AIM
Technology , X452 ZUH A & EH W FEUE, 7T LUK IF & & & P 32 (68 4 0 v B I &t 2 3L .

B.2 TPC &1t

it AN [ 4 B0 00 3 o, W B T R T B AURE 4 R RN B TR AR A &
i, FrLA 1988 45 8 H 10 H ,34 Z 3 (4 FF A& & G 50 1 35 %5 4L 3 1 fE Z& 5t £5 ( Transaction
Processing Performance Council ,TPC) ., TPC B — A& Mt 4, H 12 L5 5 Ab 3R 4
8 % 7R e 0L B, R SOVHIR R G0 T B R 4 R BB A SR A vk, ke R R A R | 28 e
SEH) TPC M RERE .

1. —¥FEM TPC MK EE

TPC Z it 7 A HERE I {5, b 4% TPC-A [ TPC-B . TPC-C TPC-D TPC-
E.TPC-H TPC-R . TPC-W [ TPC-APP 5, T [fi ] £ i~ 47 i 2 0] 38 35 o

@ TPC-A, iXJ& TPC Z& i £ T 1989 4F 11 A A A M5 — M Ar v .

@ TPC-B, J& i fm $ 55 ab 3 A MK FR . BT TPC-A BT v 2 5 19 FH P 36 8, 2
B TR S A% wE AUBCE TR A RO Al AT IA R At b B AR R RE AR R S A9 PERE . BTLL TPC
& 1990 4 8 A /A 7 TPC-B, JF T M 4% e Fl P 23R #8 43, 11 5% T 41t 4k 28 77 =X, 8 ) A
EUPSR R T TPC-A (IARITA S .

Fitj& TPC-A i& & TPC-B, # Bl 2% i i DBMS ) 35 55 4b 3 4 gE 42 41t T 7 ik f 4%
A B BT R 5 bR B, SR A B A0 18 Bl R, R B 7T Ao A B R 49 R i
ERAE O RF A, A RE 4 i K 35 55 Ab B R Stk fE



[ffs% B B HE 22 S fEM 5 TPC-C 1 TPC-H 257

@ TPC-C, iX & &MY B AT 2 6 A 09 %o e SE vkl ik, TPC-A TPC-B 2 &k %
NAMETHES T . B.3 ¥4 TPC-C MAHXHNEA

@ TPC-D, 1994 4£ 4 H ,TPC A4 T WX 4x E TPC-D, F ZH R M X K L F R 4%
(DSS) . #4T TPC-D MK ZE [k TPC-C & 2%, i Bk % it s £,

® J5 3k TPC-D 43K T WA~ 2l X TPC-H 1 TPC-R,TPC-D BRI % % # T, TPC-H
2 B X Bl AL B 2% A 9 19 PR OR SCHRE , TPC-R X 7 55 R R O R S HF o

©® TPC-W, iXjE4I%f Web E-Commerce i Hf)3EHE, F 2000 4F 2 A /AAi, 2005 4E4E % 5

@ TPC-APP, FTIX Web o+ 75 55 B R 48 9 MERE B UE , T 2005 4 8 A A ff .

kT B o B IN28 TE A R, TPCAT) 9K 78 7 B B8 57 45 o 56 o A0 WA, F 27 1) Rk o

% b FriR , TPC—-A . TPC-B TPC-D TPC-W B L # K F . HHEI % FHKE TPC-C TPC-
H .TPC-R fil TPC-APP,

TPC-C J2 &F X B¢ #L 3% 55 4b #1 ( Online Transaction Processing, OLTP ) 40 38 ) & o . 1fij
TPC-H . TPC-R X Y3 3 HF & 48 ( Decision Support System, DSS) G ) FE k. th T & 1]
EEXE IR IR BE AR, B VB Z BIFEFZER

2. TPC MM E X

HEAT TPC W44 B 8 F P MAE 7= R AR AR SR F 2474, i

o LT HEAR RGMEREREF B

o PRALT HAEURN A AR GE P RE M A% L I BT

o hE PERAE T A R G0 Ak AL BHAS AF B TR RE A PEHY T i

o R E ok VI SO P A, TR B AR AL T M L B R R

ARSI EAURE ) Rk 8 R & B TPC WK, AWT % & & B 2 i) TPC
HIR7 o O

AR A — A HEHR A T BE A B A RS O R IF AL R G RE . AR GUE Y R G IE A
RAHIZE S, BT AR IZCR AR B o o RV IXRE | AN () 400338 ) 2 e 00 347 07 32 06— 4 e [
HIARAE, Jim Gray 7€ 1993 4 H b (4 CBCHE 2 A3 55 AL MR RE TF- W) 45 ) 1 ax S 2 [A] i A o

o A A . 200 B AE BT I R P A S D B VR B AR G M BE RN KR/ 1 B B 6 {A
REW ETHEFZAFRGRE MG P I,

FAR R 3 < BB o] B T/ N R S, vl B T R RN RS
A7 B < B T PR

B.3 TPC-C

TPC % 51 2B U h B 3 44 (0 TPC-C,, TPC-C 225K OLTP PEREN i Tolk R
1. TPC-C Wy B FAER 5%
TPC-C 480 T — > 52 % B9 40 BT B8 f) 7 F #1358



TPC-C & X Y I 3R 852 — A Mg 40009 A, BE AL & i 1) 2% P (648 19 3 5t A AL 2
RO R BB HLIX E S ANk, kit & r HL A B A Y B b X B AE
A REHI R, TPC-CHERIT SFREIE S, 5 T iT 58 AR T 83 584 e %A -
ST SR B R T B AL B A L N B I R A K T HL LR TR HL AT 3 %5 R
Xt 3iE 3R AT ) 35 55 AT HEBA IR B TR 0L .

TPC-C E XMW EAIET 9 HKE, X b iy i FMEE B ), #17 TPC-C W L i} 7]
DA 71 b 35 R 508 P 9 Ko

AR TPC—C e A 19 & — it & 07/ 19 3 3, (B & IF A R IR TAE a7 — Fh 4% & 7
M 45K 7 R AR TR T kY R M PR B A A, U R B RN A e R

TPC-C A E X T 2 R 55 M4 T LL B BOHE #R A\ Bt (] TG (] 45 2R 5 B 8 5 Bt ] | 5
s 28 1) ol K A () PR 5

o S XEH , R B RXEE R332 7 X FSA T A TN E L

o TRl Z BT R YT HR A B MRS A S B R

o HiMyE I AEBINK ARG KT R G LA R MK ERE RS

o M55, #E4T TPC-C W75 B K & A9 RE A A {4 9 S i S FETR KB A B UR

2. TPC-C B &ER

TPC-C MR SRR AN & 4 B 7R , ik T L 0% fg (st 2t & ) 22 Al ( Company) (/24 7] fif
B P A (Warehouse ) 8§ 8 #t [X ( District) LA K Ji{ % ( Customer) {53 JZ 454 . — L 57 ff
SE-ERENCE, BMEEN 10 Mo X A5, BN XA 3 000 BW%E. 75, 46
PEAFGE T 22 7] (9 100 000 i &, IR R & FITHRMTHRE,

————————— Warehouse =

< ek |
( District—1 ) ( District—2 )_ _______

Customers

Warehouse—1

B4 TPC-CRg&HER



Wit B HCHE IR TPC—C fl TPC-H

SR TR R AT R . RAFNSY R, B A —A UL R A A
MM R EX, MENCEESZNSEm X0 10 4, 84 1 X & 54 3 000 4>,
A A7 At 114 7R o L AR R L 47524 100 000 A~
3. TPC- CE’JJEEE!&JEEEE‘%
TPC~C )32 B H048 P A X 5 fifa
E’Jﬁﬁ EH%FFJJI:*H%E& i% s

: Wﬁl’l‘E%@T~"%ﬂEE€i ﬁ*ﬁ’]%’ﬁl?i’%ﬂ‘ﬁ

Warehouse 10 District
) \ W*10

100k 3k

Stock
W*100k

w 3+

Item
100k

ML RAREARZEPWIKR , FLFHHBFRREKROEY, NGNS TFHHT
GiRBE) . INS"+" R T 2 BEAT B 19 0 SO BR T K AR AR AL

4 FIT Xt 7 B 9 SR EHE E R R 5 i ( Warehouse ) | JE£F (Stock ) (B8 #) (Ttem ) | H1 [X ( Dis-
trict) | Jii % ( Customer) 717 B8 ( New—Order) \JEFF 1T B3 ( Order—Line ) | Jifi & 77 82 3 ( Order)
*ﬂlﬁﬁ&@i(ﬂlsmf}’)o

TPC-C KI5 FES

TPC C %?fﬂﬁ*mﬁ%LfEB’J TPC-C X LA A8 4E R BT T S Ml 5, 2 X
T&bﬂﬁ:ﬁ‘$%ﬂ?ﬁﬁii&%o

O BIHITHE v order) . % H 5 TN BERAEIE P @S RYIT AT O, 7E B
P Hp g S — ?Km%ﬁ@ﬂ'—%i% BT B 55— B RY B AT AR T LA AR e O BN (] SR
RS $ 5, I BRI P A A SRR g R F F R EE .,

@ XFE S (payment) . % F 5 Th BERBEHILZ P AT AT R B E P X A6 19
W BB SO 55X & P WSO i AT SRR, AR B2 b DX ) S A1 B0 B A
B4t W$9§‘#Lﬁ*fﬁ$i%j’ﬁﬂ“l’]f“ﬁ'ﬂﬂ%%*’dﬂﬁ?*ﬁo

Customer
W#*30k

1+

Bl 5 TPC-C 2 $iE e




s I

@ BT RS 5 (order status) . ZHF 5 RERBIME P EE YA A CHMITHRL
PRGNSO . B P FEAR B A KA AR E MG R . REE LR HESES, AN
PRAT BT, XoF - 0je Jo7 B[] ) B R o A AR ™4

@ ZEfTH % (delivery) . %3 5 I E R A R B K AT R, — K SE AL 10 5T B 1
ER. E—NEBESFH G- NITRHITHE (M) . ER—-DTFEFHNEN—H(HK—
) AR IT A H R B AR SEBE . X S AR T B S R AR, AT R R
%, R — b AL 3 55, w7 A ] f R il A K8 %

© H R PEAE K355 (stock level) , 125 55 ¥ Bl BE 2 1) P A7 24 BIDIR B0 , xR 8 46 2 A7
BT R REM Y, TWEAKT, X2 REd s, AT A%, X F i 5 s [ #1—
BMMEERAREME.

HERL LA S Rl 3 55 vb 32 A5 35 55 0 20 A JE SR J =XBAT , i L At 35 45 #02 LA SE B O
PAT o HERPAT I XA RAE R 8 IR PUAT 3 55 A B, 42 1l 3 32 45 % 7 i , T PRA T
TR R AESS R

TPC-C M RIX 5 F S 95 %6 2 — & 19 Le il RPFE 4R A M BT A 5 45 R b, BT e 5
% 45% AT 55 43% AT RS 4% SN FF 4% EREFKTFFF 4%,

Ewam AR, TPC-C 54 £ H P il .

5. TPC-C WyMEERE

TPC-C & X T B RE AP AR A% LU RUBE P 8 An EZA A

(D tpmC ( transactions per minute IR FR,C 4§ TPC th ) C HMERIF ). R AL it K
R ELRE B B KL &, B Sh R BRIT A . TR A2, TPC-C I i i
5 Bl 55 i BEOALAE 9 be i) [R] B 2 A2, 3 B X 48 ol 25 85 A el o7 B (] £ PR 1, tpmC 3H B Y R
FEALFEFTIT R S A BRI AR T A S 2R, EARRE R A  (E, RR K Ak
E A

@ $tpmC . RARA B —EFIT RN 5T H %A, DREOERMAE L. 21T 5 745 %
FABE A3 BT A B RRE 2 L S5 bR BRI P s T IR SR 0T B & 3R 0T § T M BE M R
Lo SR S A+ PERE , BRI $ /tpmC,

A P B R U, R R MR R AN, A EF R AR ERME L. FHAXT
FI P R, ZEW R REZ R M ATER T, R M RIS R 4 .

BE—ATEEZEHEREAGETHBEW . 7507 A H B8 09 2 800 L &R g6 b /9 ir 4 5
1 FNER A AT LAFE T 3 W SE B g B H . TPC MLE , R4 0T H H WA e 42 32 58 45 5 10
HHme 6 1~ HLL L,

6. TPC-C EH K 428 Drive REHITER

Driver( external driver system) J&—/> TPC-C & £ 4= 4%, EAELIZ R S8 H & Ho
DX F 28 Bi , LA B Al FH G 2 v i1 FH P 454, 81 6 iR T TPC-C SRR .




Fff s B % 22 Bk o 3 TPC-C F TPC-H 261

4!

DERE R SFhEE 55

MBFRE S LS 55

1. #iT#i53i%new order

2. Zf+9 % payment

3. #iiT R F SSorder status

4. ZEfFH S delivery

5. BWELFAKFH Fstock level

J%7 < wmmge wm |

| WA (RAME) |

J@ < wwws wm |
P
| Wi (BEui) |

@

Be6 TPC-C 3%t

O HFehrRBRREE, EH RN S MEHS SN —fE%S,

@ AP g T —MEFZE,BRAFBR XS MM AB A, TPC-C R & 3 5
O F T, B A P B AR R 2 S B B e A B 2 T 4 B ] (] B

@ AFPMALYE, #EZFR, UMW R LXES REERFFOEEER.
TPC—C 3R U 42t 5 55wy 1oz 6] , BIVA P 4R 28 155K 2 J5 21| ACID 8 7 35 55 i 45 SR 22 (] #) )
[i1] s

@ FP AL BEAE R R M S 1 B AT T — 1 F 5

TPC—C HLH ™ A% i A 00 B SE 07 FH #4702 5K 2% 7 i 4 A B[R] (keying time ) 71 JEL 3% i
[ ( think time ) , - Xt 8 A foF [6] #1525 of () A B o F) 25K o B A BSF i) 2 S0 P 7 48 350008 5% A
B AR GE BT AL B A I ] o SR I ()R AR 7 5 e Ak B 4 SR T AE B ) B 1]

HJa , TPC-C HATHKRAE BT AT, 45t tpmC F1 $tpmC SFMK LR

TPC-C A & X WHHY) SQL if4] (E Xt 5 Fai 55 $E4T T PRI AE Lo Hoh 45 5
295 B4 A B8 L R B AR T B SRR R PRI R T R 55 T AT 0 45 R AR L
B Se A B PRAT IS , 17 L AE SC T 4 2 55 1 28 0 170 75 236 2 A9 RLAS



2oz SRS

7. ACID it

ACID P45 02 B8 e 38 45 B A 19 4 N8 TR 77 (Atomicity ) \— ZUE ( Consis-
tency ) I 2 1 (Tsolation ) FIHFLE P ( Durability) . X 4 PHFHERFR A ACID F¢4: .

TPC-C &5 % B AL 55 4k 2 0 0 48 3 of |, 7 AR A9 9000 3 2R 4 M B 45 R 22 4, 00 A0 3K
Wik 2R 46 7E PAT 35 45 B o AR b R 7 0 U FE 45 19 ACID JEACREME , LA PR UE I 12K 45 2R Y 1E R 1 .
gt TPC-C i vt il %€ T — F 51 ACID Fe ik Ik, = 2L N A 615 -

(1) TPC~C ¥&# payment 32 {55 45 #EAT S F P I ik

@ FEYLESE — O M X A% Z1T payment F 5, BZZFFF REBUFHC
Ve X RAEE R IEH - BHsBE®R T .

@ BHHLIERE— QP S X FBI% ,iE1T payment 55, MR ZFF 5 M ABYUEH
JEFE b X KM% R B BAHBH.

(2) TPC-C M —B ke 2

B Xt TPC-C [l 5, 5 LT 12 A —BHE i A& . S 280008 P ol 2 ik 2 — Bk &k
A N B P J A T — B AR A 1 o W03 B9 7 vk R S A A O B R T A — Bt AR
{4, 8R 5 Xt B P R AT R AR | 5 R RO R A T AR R IR S — B R

(3) FeEs et

TPC-C %) 4 KBIEA B, & LT 4 FrfRE 4, 3k 16,

X 4 RPAEA —BHER

e PO 4 Dirty Write, ERE M ;

e P14 Dirty Read, 35 I " %3 ;

e P2 4 Non-repeatable Read , /7] # & % ;

e P3 % Phantom, %],

4 ol 788 RS0 2

o [REZS LO Ry a] LUMRIEAR E KB

o [RESG L1 Ry nl DLRIEA Z R AB B A AT LA — 25 By 1k 32 B 50408

o[RBT L2 AERR B G L1 R LA b, o AT LLORUE AT E A3

o PRE AN L3 HEMBEE L2 Rl b, dE v LURIEEZIR .

#£16 TPC-CEXHWAMBERS

e 5 4 | PO Dirty Write P1:Dirty Read P2:Non-repeatable read P3:Phantom
0 Not Possible Possible Possible Possible
1 Not Possible Not Possible Possible Possible
2 Not Possible Not Possible Not Possible Possible
3 Not Possible Not Possible Not Possible Not Possible




B B %dE A B HE T X TPC-C 1l TPC-H

TPC-C {#i ff] new order payment order status Fl delivery 5 55 W20 & , #4721 P IF E
1 PR AEIR A . 3 7 BF U 38 4 i B AR SE1F, LA RO BUAT S5 R B A 50 F AT 45 R
A o

TPC-CEXT 9 FhRRBHERK . &) an, H b — AWK R . I K AT delivery 3 55 Fl pay-
ment 5%, 24 delivery 3555 [0] 78 i B |, delivery 35 45 il payment 3 55 2Z 1] &2 & 7 F write—write
Mg, WD BRE

@D FFtE—> delivery H % Tl;

@ T1 7E4E 3 commit FIE IF ;

@ X F [ — W& T 1 — > 7 9 payment H 5 T2;

@ UEWIF 55 T2 S,

® MmIE T1, 51 T2;

© K AEBE R TP A T B (I P RS ) A S T2 Bk,

TPC-C 7 D315 W 5 w75 B« e o L 5 110 o 8 4 2 6 F SR D 0 L 1 100 3 1 &2
GERY, WRR T H A i 5 S A5 B AR, 00 18 T At o 8 0 K 3 LR A 20 A L Y
- S 4 ol B AR AN 1 ¥ o

(4) FRedEmik

TR AR K AP (permanence ) o 8 —/> 3895 — B3, B %t $HE 2 b 80405 1) 728 ek 17
R AR AR, H2 T e i) JHC At 58 1 30 B AN 7 32 %ot LKA T 485 SR A5 A AT 5% i

TPC-C U =Fh i &0 T B R Atk

o FRREN AR

o RGBT B (system crash) FHERGHT;

o NFEHEMATEK.

TPC-C HMK S BT .

@ &47 TPC-C HF % ;

@ AHEEE=FER T SR, s R EREEHE %

@ HITRGKE ;

@ Bt Xt T 0 I T 55, B0 UE 0N P R BRI, — B R R, B 4R
A 55 P 7 A 0 45 R A DR AT, DT W 00 2 55 4 K AP

® ¥,

B.4 TPC-H

TPC Benchmark H(TPC—H) J&— > P STRR 69 WK REME , th — 5% ) 167 15 7 45 17 FH £ 5 if
R e 18 B A 2 R, 0 3% 114 2 960 6 2 RS KON A2 1) 00 A R B B B T AR et O



Ho T, GREMERR TRRIFREN =T KRB IITHERERE
LINEESS: JNEER ATE:

1. TPC-H By N A IRE

TPC—C HeEAREILL T 1 I B8 B9 48 1 3 , 76 2 4F i 3 95 LA SE it O sK 04T, 1l TPC-H il 3t
VAU, T R R B 5 B 0 T o , A S AT S TR R R B R AR R e AT A R (N T BT AR ) .

Decision Makers

Business
Analysis

Business
Operations

OLTP
Database

Transactions

7 TPC-C 5 TPC-H fir L ) iy F PR B 7m B

TPC-H th— R 53R 2% 7 Mk 73 H7 A #) 25 ) 20 L, 3K 26 2 30 45 ) 1 — > SE B Y 1z A
W e TR TR MAE PTG B . TPC-H AR AT (a7 4% 5 i b 508 B 19 3% 3l , 5 7]
DA FH 3] 4 BRI 9 AR ] 75 288 B BB B AP R o ATk (IR AL R R A i B LA
L RT4E) o

TPC-H LIWWIA R G A I R AR AE R R BE 0 H iR o R, B0k 9 10 25 ) LA AR 45 AE
AR B A B B A Bl A AR B U7 RIS A BE LR P A A R A T LR A5 i B L BN AR
Rl &AAFKE RS ESEAAERITN 2B, FF ke 2 0= R T & 28k 57
PO S A0 8 At 5T A0 TG SRR B L) N A A BB R R B T L T 5 0
e AL 6 B B



Fis% B B4R A R HE D TPC-C 1 TPC-H

AR TPC-H T U205 B 2007, (H 12 00 3t 2 5K 2R 40 il 2 040 P e 00 53 /) 7 22,
20 B 42 IR 6% S 5 Xt T A 2 £10) 2 76 R SRR

2. TPC-H B HKR

TPC-H W R 5 BRI 7 PFros iR T DX E 2K 44 R v A0 ot 2 4L 17 0 5 B /9
BIEGE . — LN RN — E BRI T, KT — E BN R, — A T
—EBERMITHE, BITREREAS T/THRBEHMICR, X AMEROHEEZEEN,F
4 I 7 R A 2 Y B R TR 4R Y R AR AR E Y, TR AT iE SR RS A, 2
RBEmEN .

P 8 X LY 8 SREHE BER N : Z 14 (Part) I 5 B (Supplier) % 4 {4 5 ic 5% ( Part-
Supp) i % ( Customer) , 1] 51 ( Orders) | T . B 4 i 5% ( Lineitem ) | [§ %X ( Nation ) il i [X
( Region) ,

( Region ) X
Nation E%x

( Part ) ( Supplier ) ( Customer ) T, PRRiR i BE

BERL g e AniT B

Lineitem PEAEEIRE S

8 TPC-H Rj&HHLEl

3. TPC-H {iZ B BEERR

TPC-H M ZBEEEEB B 9 Fias. B AE LR — 8008 &, Hh 87 &om &
(i B A AT H , B 2 9 B AR T4 %5, SF(Seale Factor) Ay MUBEE F , #iaR HO0E PEGR s e . 51 4n
SF 2F 2, | 5% Part 4 2x200 000 {4, Partsupp £ 4 2x800 000 42 {44 17 ic 3 , &
R, FikBREARZRIPBHER.

4. TPC-H {22 FhE&if

PN LR RS TPC-H it T 22 Rl 2 B 2 40, 2 T Ab 38 45 Fh 3 55 1 B AR 4
BT AR A A A 2 FR A SCRITE R, G SR A X A ) X R A SQL iE A RO R, T B
¥ TPC—H #rfE AL



o: I

Part PartSupp Lineitem
SF*200,000 SF*800,000 SF*6,000,000

Supplier Customer Orders
SF*10,000 SF*150,000 SF*1,500,000

( Nation Region
25 5

B9 TPC-H B X

Q1. #4434 % i ( Pricing Summary Report Query)

ZA WL B MG TS 2% H BB AT K B X 2R B B A T4 00l 55 8ok, %
6 58 B % 1 B P AL i B K R S % H IR 60-120 KL,

02. /A it 5 7% 75 1) ( Minimum Cost Supplier Query)

2 V) 2 4R O (3t 17 R e LA B AR AR A AR L I 4 R DX I8N i RE RS B E A

Q3. iz 3 S6 A £ i ( Shipping Priority Query)

ZAE WA RIS E B W ZH0 M AR IE % M IT R ET 10 AL B A BRI BT 8 A SE AR
AR UA

Q4. iT ¥4 650K 2 5 Order Priority Checking Query)

AW A AT T AR S AN R G LA O IR AT B % 6 B, B Ge it 48 4Ry F 2B FE Y
TR, S MTRE DA R A RBE SR B ZEAWE K.

Q5. 4 Hb 4t 37 7 %5 A5 1f) ( Local Supplier Volume Query)

A WG T8 8 [ 5 RN DX 3E o A< {8k R R A0 A b B 25 AR AR AT B . XA S
B AT LRy R T B A R [ SOR M X ST — A g 6 PO SR AR R S R

Q6. T sz A 75 4L 2 1) ( Forecasting Revenue Change Query )

BB WG & 0 R BUE FE L B/ P F AR I 1 B . X 2 — 2K “ what if”
A3, AT LAg A ok - i A i@ 42 .

Q7. $% iz 25 1A ( Volume Shipping Query )

AT W GETHE M 22 8] 5 R 5T B, DAAE BY R IR A 5 as B[R], BV ) £E 40 E AR 1)
T A\ — [ R R BG4 45 73 — B, W B B B A E B .

Q8. [E F 1l 3% 4y %i £ if] ( National Market Share Query)

A WS 2 B9 B4R b 45 8 T4 S A AE 48 28 B X L X 49 17 35 0 8 A8 AR 1 i .




Wi B %C4E A MEW K TPC-C 71 TPC-H

Q9. 7= 5 F| i 4t i1 25 i8] ( Product Type Profit Measure Query )

HA R E R AER S H G R E TR FIED .

010. B %R 45 # ] ( Returned Item Reporting Query )

%A A R 45 8 B ] A A AR R A B 1 O

Q11. % FEA7H 51 #% i8] ( Important Stock Identification Query)

A AR 4 B Z BN R PEAE T B BT, BB L FE A o5 S A A L it
BRBEH.

Q12. Jig 1% 45 =0 3T B4 46 2% 4 i ( Shipping Modes and Order Priority Query)

ZENSTAHEEFREERENREEARLRS2ENELFTHESF HHZE#IKS,
PNIIPS P A e o f A

Q13. Jii % 43 i #5 1) ( Customer Distribution Query)

AW ARBE AT R Z AR CR, BE R ITREE NS H L, B3R A T 5
FRGA TR R AR IT R R,

Q14. {24454 5 25 1) ( Promotion Effect Query )

AT TV ) 20 A 1 i 02 85 08 3h 7 R 9 T 3 SR , B 2 90 B — RF <8 B (] B Wi A
PEHEZRME SRR BREEFMN.

Q15. T AL % 25 i) ( Top Supplier Query)

AW E TR AL L R LAME SR T 21T 8, s 48 TR DAGE . BT il T & 43 5 g
RIAE—NFEH—F N R BB TR 2 0N R .

Q16. A4/ 4t i 7% 3¢ Z& 2 if) ( Parts/Supplier Relationship Query )

LA T SRR /N A G N R R . % A AT AR E N TR ET W
I ZF MRS A 2R BE R .

Q17. /NIT Hlit A 25 1) ( Small-Quantity—Order Revenue Query)

ZERG I RBON LT AR /NT R SBOF Y FERABR KO EL . FriF/hiTH R
FRITWFHRIL B D AIT R, BN, 5 e f € mMMaE RN THEL X 7T EPHE
AITHRR PR IT RO . R AT T I B N T 0T B 20% 1T SR i
9,5t PR FER AR S 2,

Q18. KT )i % 25 i) ( Large Volume Customer Query)

AW RIT R G R BT 8 T A8 IR IE T S HE R A . BT KT R
FE AR HOT I 1 F 4 B0 o B 45 I M .

Q19. Frdnu A% 1] ( Discounted Revenue Query)

A WIC ST S & 58 AR/ T 09 BT A 1T S i B e A5 50 .

Q20. ¥7E T {412 55 # 1] ( Potential Part Promotion Query)

A ) A PR L TR S DL 2 N R, BB S R A A B A R R . TR A



268 i 5%

36 H R A7 B R 46 8 E R AE TR E AR iz X B 50% .

Q21. A RE It 32 5% 19 f4E B 7 25 1) ( Suppliers Who Kept Orders Waiting Query )

WA A AR B A 2N R A IT Sk AR R R TR R H 9 R BT AL L R o

022. 23R8 Hl 2 4rif] ( Global Sales Opportunity Query)

%A A T K 0 B2 1 b B A B R R e G I AR R IR Rl 1T BE
A K A B 1 L o

5. TPC-H 4 ER E

TR AE ] TPC-H B uk i RGe AR, W5 0 04T

@® TR (power test) WX H P EHEEHL T REPATH A MKEES . HRIT
AT Y BB R AL T ) TPC-H Arifj AL #EAE T

3600 x SF
TPC — H Power@ Size = -

=22

2\4/]‘[ 01(i,0) * ]‘[ RIGj,0)

i=1

H.

QI(i,0) J# i) Qi PuFT R [B] ( Timing Interval ) , i [A] 5057 S B 5

RI(j,0) 537 R % ( Refresh Function) RFj i) 047 i (8] , i (] B4 S 0 5

Size g 4 Hij B4 PE K /1N, SF(Scale Factor) Sy Af B A MUAR X 1 5

oA - T SIS R BOR B T B/ R S (B3R LL 3 600) .

@ #2832 (throughput test) , FI 3fe I & 2R 45 75 55 46 i 8] P4 Ak 28 5 22 A 900 K BE 0 , 1 3K
REHEZHPRBTREMAEERR, BT A 20k 24 5 80 E M T B TPC-H
ot

TPC—-H Throughput@ Size = (S * 22 * 3600) /T * SF
Hr,

Ts Sy 0 £ 5] B ( AEE — D EE IR 00 58 — A B P IR B2 30 Sl , Bl i Jm — > 2 VDR A B s
— A2 AT S8 1 BT 45 2R D 1k B s 1] ] B ) 5

Size g 24 B H0HE 2 KN, SF A C B B L F

S AW B ECE , KIES L& 17,

®17 FHENLPAREFMERNROEARY

SF S( Streams)
1 2
10 3

30 4




Bff s B B4R B 2L fE W% TPC-C #1 TPC-H

Bk

SF S( Streams )
100 5
300 6
1 000 7
3 000 8
10 000 9
30 000 10
100 000 11

TPC-H @ X =4 ERER:
(D PERERE Bt (the performance metric) ;& il A9 4 /)N 25 6] P E ( TPC—H composite Query—
per—hour performance metric) , it & QphH@ Size , i+ /AR UF :
QphH@ Size = ,/Power@ Size * Throughput@ Size
) 4 b BE & (the price/performance metric) : 45 /)N B 25 1] ¥4 BE (19 4t 4% ( price —per—QphH
@ Size) , it A $ /QphH@ Size i+ B AR T -
TPC-H price—per—QphH®@ Size = $ /QphH@ Size

Hrp .

$ N L ETRAD RGN

QphH@ Size 4 1l i & /)N it 285 31 1 A 3

Size A 4 Fi B0 B K/

@ R0 3K15 H # (the availability date of the system) : — /N 1{l] & 4t ( system under test)
JIt #4144 ( components ) # AT LAIT W 8 Boik 45 % F 9 H 91,

6. ACID )izt

76 % B HE B3 B R 4 AT BT, RF I R G SRR S AL RS ACID . T
TPC-H AR —H AL s, A & & (£ OLTP 55, [Nt XF ACID $§ ¥ 9 0¥ 4 75 B A4
THES B A B 2 S AT B — N4 E B ACID F 553k gk 47 ACID Wik, 4, 7 Hikdr
W R AT, 8 T i fk ACID F¢dE R & A B IE B & #2 , TPC-H & X T —/MF & 19 ACID
i,

ACID 3551 ACID £ &R ff F — >3 55 sl B LA ORUE S 36 B0 IE W P AN 4 SR 9 — B . &
SCRR % trune (n,p) I0°F



Trunc(n,p)=|n* 10" /10"
HI R % n BIHEE p A0+ HEHI L (F1I0 : trune (1. 357,2)=1.35) ,
ACID 555 (1) S B A4 & F 3 3 55 51
HEMABIEES (O_KEY,L_KEY, [delta] ) , &30 & SLNF -
e H4YE Lineitem £ H ) L_ORDERKEY 4 /i {5 fEHLEHE O_KEY ;
e LKEY BM[1.M]HEEHLEREMR, K,
M=SELECT MAX(L_LINENUMBER ) FROM LINEITEM WHERE L_ORDERKEY=0_KEY;
e [delta] \[1..100] sPBEHLIESE .
BEGIN TRANSACTION
Read O_TOTALPRICE from ORDERS into [ ototal | where O_ORDERKEY =[0o_KEY |
Read
L_QUANTITY,L_EXTENDEDPRICE,L_PARTKEY,L_SUPPKEY,L_TAX,L_DISCOUNT
into [ quantity ] , [ extprice] , [ pkey], [ skey],[tax],[ disc]
where L_ORDERKEY =[ o_key] and L_LINENUMBER = [ 1_key ]
Set [ ototal ] =[ ototal | -
trunc (trune( [ extprice] * (1-[disc]),2) = (1+[tax]),2)
Set [ rprice ] =trunc( [ extprice ] /[ quantity ] ,2)
Set [ cost] =trunc( [ rprice] * [delta],2)
Set [ new_extprice ] =[ extprice ] +[ cost]
Set [ new_ototal ] =trunc( [ new_extprice] * (1. 0-[disc]),2)
Set [ new_ototal | =trunc( [ new_ototal ] * (1.0+[tax]) ,2)
Set [ new_ototal ] =[ ototal ] +[ new_ototal ]
Update LINEITEM
where L_ORDERKEY = o_key] and L_LINENUMBER = |_key ]
Set L_EXTENDEDPRICE = [ new_extprice |
Set L_QUANTITY = [ quantity ] +[ delta ]
Write L_EXTENDEDPRICE,L_QUANTITY to LINEITEM
Update ORDERS where O_ORDERKEY = o_key |
Set O_TOTALPRICE = [ new_ototal ]
Write O_TOTALPRICE to ORDERS
Insert Into HISTORY
Values( [ pkey],[skey],[o_key],[1 key],[delta],[ current_date_time] )
COMMIT TRANSACTION

Return [ rprice], [ quantity],[tax],[disc], [ extprice], [ ototal] to driver
H o HISTORY # (HEL W 18 FiR) R7E ACID £t Wl it 75 & ; ACID 3 %K 6] (9 (8
= IH{E , to 3t 2 5T LART A9 (8 .



Wi B MCHE P 3R TPC-C A1 TPC—H

# 18 HISTORY £4#

5 4 B 2 Y BEOK
H_P_KEY identifier A5 | Fl P_PARTKEY
H_S_KEY identifier AhE5| f S_SUPPKEY
H_O_KEY identifier 445 B O_ORDERKEY
H_L_KEY integer
H_DELTA integer
H_DATE_T date and time to second

ACID i) 25 2504 BT T A4 25 31 2 BB S SOk SE B,
A4 A B0
4 Lineitem ) L_ORDERKEY )2 75 1% (%0 F #L 3£ 4% O_KEY
SELECT SUM ( trunc (
trunc (L_EXTENDEDPRICE # (1-L_DISCOUNT) ,2) * (1+L_TAX),2))
FROM LINEITEM
WHERE L_ORDERKEY =[ o_key]
ACID 2 55 1 ACID 2 1) 26 75 RE F R E B — N Rl R 48 58 245 & ACID $5k
SR ACID 555l ACID 2 ) A 45 TPC-H ¥4 b fr A 19 2 (B2 BT A B R ER L7 32
¥ ACID F¢%
(1) JRF PR
O FIFEHLE A SHE R 4T ACID F 4%  COMMIT ¥ % , R 5 # 2 ORDERS ,LINEITEM #I
HISTORY & Hi@ {5 B T .
@ FFEHLE A %95k 04T ACID 3 %  ROLLBACK HH 4%, R J5# & ORDERS,LINEITEM
1 HISTORY 3R 48 B 19 51 1% B #185K .
TPC-H $4E B 09— B R 75 & X 0 74 i@ 33 (O_ORDERKEY =L_ORDERKEY ) 5 X (4
ORDERS #1 LINEITEM 53 A2 .
O_TOTALPRICE =SUM ( trunc ( trunc ( L_EXTENDEDPRICE * ( 1-L_DISCOUNT) ,2) #* ( 1+L_TAX),
2))
297 %eiE ORDERS #1 LINEITEM 2 f) — UM, 047 L F B2 38
@ #:# ORDERS H LINEITEM R 7E#] i R S i B A7 & — Bt & i, Hh i B A b
HLEY ZE > 10 A [F 9 O_ORDERKEY {8 X 17 f4 %48 .
Q@ HE/ANEMAEFEFRZE L 100 4 ACID FH R F=ANMRIRE , B0 E S LA




BaHLHLE JH (O_KEY,L_KEY,DELTA) iX #65 Bt , #i 52 it & I — 4+ O_ORDERKEY {4 & #5
SPaX Ee 55 Fr H F .
@ FRK S — 4 P65 9 O_ORDERKEY {f %f i f§ ORDERS I LINEITEM %{ 4% 1) —
B,
(3) Tl s el 5K
AE SCTF X ARG
T,=—4> ACID ¥ 4%
T,=—/ ACID %
T,=TPC-H "% 1~ 5 22 W {Ffa] — /> # ) 5 F Efa] — 1~ ACID #x i)
T, =fEfTH %, REREMES, T, HLASE " BE
F 19 #§3R T TPC—H $AT I 00 75 6 /2 ) s 285 301 75 oK

£ 19 TPC-H HUITHLAFRHNRBERI

e F i 1
5 & m s
' it . %5 o 4 B FHE
. )
L [T, T} 1<=i,j<=2 P,,P,,P,,P, T WA 25 2 16 i L 3 I
2% 5
2 {T,,T,}1<=i<=2 P,.P,,P, T, ACID H S MM HE & 258 2
95 6 55 4 5
TPC-H ) 22 /% #] 55 ACID
’ e Fo Py T, 95 TAE {195 55 06 2 5 1 LR

ey sl

Hep P, AR “EEEHE" P, R EMEEIE" P, RAR“AWEEIEL" P, RR“LE”.

FE B B Bt 5 58 b, B B i AT AR T 3 O v e AT o S5 B LAl B B A K R Gt
o P At R 5 ) 3 ik

T 6 Al RN TR K RGOS SR AR B RS, A b g R
Wt BN EFE— P EIEE S (P_KEY,S_KEY,0_KEY ,L_KEY ,DELTA ) 3k SZ #1119 .

@ b B gl ik 1

MR TER—TEERERFM—-THEREFHEERRE, HPEEFRFLEEL. H
ITHABRMT .

a. FFif—~> ACID 5 Txnl Bt &£ O_KEY .L_KEY fl DELTA,



Pt B BOHE BE L fE I3 TPC-C #1 TPC-H

b. 7E4 38 Z K 3 55 Txnl HiE

c. FFia—4 ACID # i) Txn2, i I — 4 —FEH) O_KEY ( Txn2 ¥ 21X B £ B Txnl &
BUTHITTE) o

d. K #F Txn2 %A R E] Txol &80t 16

e. Txnl 232,

f. BEBF Txn2 RZSERL T o

@ e ik 2

BN THAR M EEFFM N HEESFHEENRE, HPEERERFLSEER,
AT -

a. JFiE—/ ACID HH 4 Txnl ,Bf#lE+H O_KEY .L_KEY #l DELTA

b. FEH L Z K F 55 Txnl Hi,

c. FFIE— ACID #if] Txn2 , {# HFIHE — 4 —H ) O_KEY ( Txn2 ¥ 2R & £ B Txnl &
B MITE) .

d. K4 Txn2 BA ERF| Txnl B HME.

e. Txnl [H7& ,

f. it Txn2 BLZSER T o

@ KB 3

KRR TEAR AN EHEFPE N RFRINNE-Bop &, AT LN T

a. FFfi—~~ ACID 345 Txnl,ffi#li%£# O_KEY .L_KEY #i DELTAI,

b. 75 BP¥E 3832 Z BiH 35 55 Txnl 451k

c. PR B — ACID H 5 Txn2 A% — 2L —H K O_KEY L_KEY, 5 B #L ik — 4
DELTA2( Txn2 ¥ 2 i B B OF B B Txnl BBGIHITE) .

d. 82 Txn2 &b FE R,

e. ik Txnl $£32 ,Txn2 0] DL 4k 22 047 o

f. ¥ 4r Txn2.L_EXTENDEDPRICE =Txnl.L._EXTENDEDPRICE+( DELTA2 * ( Txnl.L_EX-
TENDEDPRICE / Txnl.L_QUANTITY) )

@ [ B i 4

B RN THEAMDEHFEFPE - EFRREMNE -5 hE , BATHE RN T

a. JF4fi—4> ACID 3555 Txnl, Ffifl 3%+ O_KEY .L_KEY #1 DELTAI,

b. 7E BKF 2 32 2 FipkF 95 55 Txnl {5 1E

c. P 53— ACID H 55 Txn2, ffi S — 2 —#E ) O_KEY \L_KEY, % #h B #l & — 1
DELTA2( Txn2 ¥ 2 F B BUFE % Txnl LI ITE) .

d. ¥ Txn2 2 T2,

e. il Txnl A7, Txn2 7] DL 4k S 3017 .



f. ##F Txn2.L_EXTENDEDPRICE =Txn1.L_EXTENDEDPRICE

® s g 5

R R T R AN EREAR R R 5T LR AT . ATERWT .

a. Frth—~~ ACID $ % Txnl ,B#li%# O_KEY .L_KEY 1 DELTAI,

b. 7£ BVR $2 38 Z Bi#F 3 %5 Txnl 45 11

c. JFih 5 —~ ACID H % Txn2, 4740 T MERAE,

d. Bi#L¥%E#E PS_PARTKEY #1 PS_SUPPKEY {4 ,i& [{] PARTSUPP 15 PS_PARTKEY
1 PS_SUPPKEY A{H#H %5 A BT & JT 4 .

e. G2 Txn2 B2 T

f. foF Txnl kLEATSE 5, K2 ORDERS.LINEITEM H1 HISTORY # w48 i 19 £ 2
EHFT o

© b g 6

HMIK R T AR BRIER — R RBHAEMN - REFFHORATASERAE XL T
EHEFHPAT. BITHEROT

a. FFIR— A FF Txnl, Txnl X8 IAEHE FE AT Q1 #4E, B89 [ delta ] M [0.. 2159 ]
T E R R AT 2 8K A ET A,

VLB - %t [ delta ] ERE(E 0 K &8 Txnl 18 B & K B AT B 1E] .

b. £ Txnl S B Z BT, AT —1 ACID H % Txn2,f#l1%E# O_KEY .L_KEY 1 DELTA.

W5 Txn2 7E Txnl Z B4 3, 25 ORDERS,LINEITEM #1 HISTORY 3 1 # 5 f9 (5 B 2
EH T EXMELT XK RGBT R a M b, 405R Txn2 7 Txnl 58 SR EA 45K,
GEEFHEIT PSR ¢ F1 d,

c. HE Txnl HARTEWAT , FFHRFE =1FF Txn3, © 5 B AEHE E AT Q1 Z£if) ,HE
ER[delta | EAR FHE LA BTN ES

d. ¥0#F Txn2 7£ Txn3 522 BT 45 % , 3F H ORDERS ., LINEITEM #1 HISTORY % # #f )i &9
HELEH T,

Yo AL BL T Txn2 21 Txnl RATE R , X AHMEAR T BB AT Txn3 REW R BEHFE
B B R oK .

(4) & A

%ﬁﬁlﬁmix H—NHENMEBE AT X PE A B0 B R, (7] Bt X 4 R 4R i
T HER, BRIMNEXINMEFRECEREH.

WA L. HFAUAMAPREEMREL, BN ZEEOHELIF AR TPC-H
T

U 2. REESHBRIERTINFREXEEN BRLAEESHWRTBRERIZE
74 R R 18] $5 4% 1 32 PrfE .




P B HUHE PE S HEW X TPC-C 7l TPC-H

R T A AT RE AR, 7E R B 2 b AU — AR A BT RO, R R R A BT A A
R M5 AR B LR BN MR . KA BB, XA HEXHFLHE 2id
RAEFACERLHHES , BRIEHEFRE BB ERT P T .

FEAH ESCHAUE R AN P, EREIE R A A IR 20 FiR,

£20 EHABRUIHBAASIHEROAE

FB B 4t ik
P_KEY 5 P_PARTKEY Bk & iy 41 i
S_KEY 5 S_SUPPKEY X R # #h &
0_KEY 5 O_ORDERKEY I % i &
L_KEY Integer
DELTA Integer
DATE_T it ]

Yo : ISR IK B #F L AE SUT o, I SO 645 TPC-H 5 FERR B FF 3k . Bildn, s zh 3T
{0 J0HE ACID 5 Z 505 A, T B 20 5 A% 2 SC {4 i F¢ A M 2 th [ A B9 TPC-H 3038 FE 1)
B ORYEY, W — AR B S

W3 B AR RF I R G M LA T B K R B AT AR R BB FE I E R 2B L
R

o TPC-H $#E FE AR — N FE A8 R E WK E H E B Fe AV R 8 32 3 7k A 89 AT
SR A I, A A R A IO A 0 20T R B AL B, T S B R T S 1R A Y

o BERIMFBI(REMB/ REHE)TERGHG UKE,

* NAEFMEHIEMIUE(AENERL) .

o TR £ o A e IR AR I < BT A SR R R 4 b T — N A B E RO B ]

AN KW ENRATEAAEHIR T LR F R, 2R H AW &% T
BHH S EM BRI SRAE TR, A G K BIEERMEOFE B &4,

YRAT FR B A HRE , AT T E 5K

a. ¥y #F ORDERS #1 LINEITEM £ ¥ t40t 24 & — B HER i, H+ O_ORDERKEY f{4
FEREHLIE B 10 AN [R] B9 {8 .

b. £/ AN MATH P RERALZES 200 ACID HF , BN FEHFMEHERE (O_KEY,L_
KEY,DELTA) f{H . #iEES —4H A # O_ORDERKEY {H# 4> #iX £ 5 fr #f/E 3 .

c. FREIHE _HHMEL 100 M ACID HEFEELRTERT , EHF—FEBERLH ., 4
W & A B, A RF A AR &4

o FLANHEFEEEBTH.



Ed «»

o B HPHEMESPHTA ACID H5HEAEE2MITHEE,

Ui XA H 8RN T ORUEBT A B ST T I AR E 76 A 57 b 4 32 AP AT 35 45 i 5| R iR . o
SRAE R W s i TE AR PRAT Y 55 55 B0 D T AT 0 A9 B0 X RE AT AR R3S — N5 S —
A2 55 19 e 8] 5 Ak 5 /0N 1 (] B B 8] P4 B AL o OB T SR e AT I

d. EH A FFL RS, 8 RS

e. H# H & SCFF1 HISTORY R (P48, 47 H 35 b B 4238 55 45 f HISTORY i #1918
B SR X R B, SR A T 45 0B BN A B AE HISTORY b, 58 H & 304 v 18 o il % &
HISTORY ) 46 st 3 it 2 75 AH [R]

UL AR A ARE T BB, AT EEAESFEHBERE ARIFIK RS F ,HELE
BRidREAHEXHD MERHRT .

f. T H K A ORDERS #1 LINEITEM % 2 &4 —8H:.
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