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F1E HHHISAL

1+ 1 casE ®iszt

> SQL EREFHHZ

case ®iZHZ SQL B EEEMAERERIFEEFNEAR, RINMZFSRAERMBEHD X
ATHBEIITIIRER. CHERREESE (£%). SARNWESER. SINBEEEROEFHITEHIH,
SkATER casE FixHKHI A%,

€D

DECODE £ Oracle f F 1R # &K

F, ©AHUT AR CASE

FirXHIH T o

« B Oracle BB IR EL, AT
TRBEIHEM,

CRAXHEARIF 127N (B
EBR2554, — MR BE?2
NSEL o

MRS ZHEIN, RIBEEE
R,

- RKBEDRE. BUEKR, &
HERREERIBE, th R
ETEH,

B 5#EE

casE ik A SQL-92 ARt E1E SIN . W RERE A R ARXT R
B, B USSR (R, HHEIER M EEIAE A AT
Ao IRZAAHE, 80 HERE SRR £, )41 DECODE (Oracle). IF
(MySQL) %, #Rifi, IE# Joe Celko T iit, casSE ik B ¥ & SQL-92
PRAE BN FIREE . R RE AT &, 54 SQL fefif PR 1) il R A5t
SHTZ, BEESEES. WH, K case ik sURAMM T LK
Bl PERIECAR, BrEAw] AS i SQL AP R w RS A 1. 3 HLZR ZUHE A KK
U case ik, Kl {8 H pDECODE PR3] Oracle I @,

AN, BATRE I AR 1R 5 S AR 2 1) casE s .

B8 CASE skt ik
HRBATRS S — T HEAM Gk, case LIk A7 f{ #. case ik
(simple case expression) #F ¥ 2 cASE 3 ik 3 (searched case expression)

PIR S, e RN R,

B CASE RIAX W EX

-- {818 CASE FiAR,
CASE sex
WHEN '1' THEN '&'
WHEN '2' THEN '&’
ELSE 'Hfth' END



1-1 CASEZFRIAZ

-- #% CASE RIAT

CASE WHEN sex = '1' THEN '3
WHEN sex = '2' THEN '%'

ELSE 'Hfth' END

X PRSI PAT S5 TR, “sex” 1 (FBD Wi 1, A
LEERRT R 20, AR AL, g case KA IEWHAL, 5§
R, (HRESEILI SIS LA IR . A5 casE RIARR SIS, R
CASE RIAARWALS, FrAARPEA FRHEER case RIAX 5.

WAE S SQL 154 (1 75 By &, 72 R I 9 B WHEN F-H) i,
casE Rk XM EE B 2 ik, TRl K wHEN FH) S 28, AT
WEG SR ERIREL, A weEN A R AR

W& WHEN FA 2B 55 R A
-- B, XHEHE, SREFHY "E
CASE WHEN col 1 IN ('a', 'b') THEN '&—

At —

WHEN col 1 IN (a') THEN '8¢
ELSE 'Hfth' END

BEAh, i case kA ME, I/ EERE LT LA

AREI: G— &0 XRENEHERE

BARRX—RERZE, HXEELREEA T —EEER CASER
IREBSA I SOR P BHR SRR S — B AN SR AR, T Al
73 SR B EAE R 1 R AN I

ABEI 2. AEETEEND

fiti /i case FRIX M5, 5l o HBLITEE R IR 2 BiLE exp. 5
RS EN L IR M A 7 BRI AT IRTE R, AR 2 A8 iE R,
HA2, BOEE CSRRIR, TIHATI I AR OLR 202 RN 5
R, PR — R,

SFEEI 3. 7FAE ELSE a9 >)R
5 END AN[F, ELSE FH)EAER), ANEHASHAS. A5 ELSE FHII,
casE FIAMHATEE B NULL. HEANGAIRELIE R IS AR, 45

30
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HANERITHAMEE. &,
BB, B85 —#(EKRE )
TR ( REAFMARAE ). —iE
(dEBE ) MEEZ R, TRE
ERE. 2 MBUEMEELIAZ
— MK, WMAFRIBX. S
X%, XOBREREIBX, £
XSS, —FEE

=2

CGITE R XKk F, T
" X RIFIR SR PopTbl Ay ‘=
CEILZE.OBHN, A
" SRR PopThl g A&
L ER. KT, —REE

X =

F1E HHHISAL

REAXS” KA GBS ERFRO, Bl iliiih’s - ense 1) (BIfE
FEAELE R AT LION NULL (500 T Do FREGEAEIIIEE, BATAARS_ERRTEL
THREME BNLA R T2 A NULL, T HARARTS A A SO B R 2R R

B seassSHRARRATN R F5iT

EHATARE WG T, A H BB O w5 7 Ny 54t
—IME T T A0TSR K

B, PEA —RIR 1 dbigIET . 2: HAR e v ‘47 phEg’”
XRS5 7 R G T E R @ NORIER, BATHELRIL. KA. JuMl
SOy AR AL, RS N . Bk, 2 SiiH T4 PopTbl
HIINA, fFHRGAER “Guits R g

W ST EERIER PopThl B Sitene

pref_ name (E% )  population ( AO) WMXEZ JN=
5 100 mE 650
&) 200 M 600
EIE 150 D
(SEl 200

&N 300

2] 100

Kig 200

R 400

=S 50

KEGZELTINE? & SL— M “HX w5 IR & — P,
HRRXFE—K, FFENMPFIREER SR T S R a5 4, A
IRAEB A HAS L

AR fs H case FIA=, WA T F7R— % SQL 15 A5 ] LLSE k.
KN TAET AR, X B4 (pref_name) fE 45 1E N GrOUP BY 171,

-- LERSHHABXRES (1)

SELECT CASE pref name
WHEN 'f&/2' THEN ' UE"
WHEN 'Z/I[' THEN 'UE"
WHEN 'Z%' THEN 'UE"
WHEN ' =%0' THEN 'H[E"



1-1 CASEZFRIAR

WHEN 'f8X ' THEN ' fLH
WHEN '{£%3' THEN ' JL "
WHEN 'Kl THEN ' S
ELSE 'Hffi' END AS district,
SUM (population)
FROM PopTbl
GROUP BY CASE pref name
WHEN ' THEN 'UE"
WHEN 'Z /1" THEN ' UE"
WHEN ' &% ' THEN 'TE"
WHEN ' S%0' THEN 'UE"
WHEN '8 ' THEN ' SLM
WHEN '{£%3' THEN ' JL "
WHEN 'Kl THEN ' S
ELSE 'Hfth' END;

X B R BEAE T sELECT 4] L) casE KA U E | H] grour BY
FHE., FEERMRZ, WRMEHATHY] “pref_name” #E1T GrROUP
BY, MR AF IEFNEE R (FOX AL SRR R, BB S 2.

[FIREHL, o n] DU AU 34 OIS A BT 43 254001 flin, EHe N
P55 (pop_class) EWHTENTEABIKI 5, w5t r] DUR R TH X FE
5 SQL i&f].

-- RADHESRINHEFR
SELECT CASE WHEN population < 100 THEN '0O1'
WHEN population >= 100 AND population < 200 THEN '02'
WHEN population >= 200 AND population < 300 THEN '03'
WHEN population >= 300 THEN '04'
ELSE NULL END AS pop class,
COUNT (*) AS cnt
FROM PopTbl
GROUP BY CASE WHEN population < 100 THEN '01'
WHEN population >= 100 AND population < 200 THEN '02'
WHEN population >= 200 AND population < 300 THEN '03'
WHEN population >= 300 THEN '04'
ELSE NULL END;

pop_class cnt
01
02
03
04

50
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XANFIGAE R . ANid, WAZR{E SELECT [-4)fll GROUP BY J-HJiX
PIAL S —FE casE RIARK, XA SLRRG. J5 AT 28U mg, R
Gy AR R BT 1K — AT S B o — A 2R iR

FrEL, Wi BA T MR RIS, T L T,

-- BERSEBRFX RS (2) . & CASE RIAXAHE —4
SELECT CASE pref name
WHEN ' {3 ' THEN ' UE"
WHEN 'Z5J11' THEN 'UE"
WHEN 'Z{Z' THEN 'UE"
WHEN ' =%0' THEN 'UE"
WHEN '@ ' THEN ' fLM
WHEN 'f£%%' THEN ' JLM
WHEN 'K THEN ' LM
ELSE 'Hfffi' END AS district,
SUM (population)
FROM PopTbl
GROUP BY district; 4—{ GROUP BY F4)E3|H 7 SELECT FahEXHFE l

B, X H) Group BY T IE A2 SELECT 4] BLiE LA
SFR——district, {HRPRREE, XFPS il SobritE SQL MR .
[AA GrOUP BY FHJtt SELECT i H)4c#04T, FTLAYE GROUP BY FH)H 5]
HI7E sELECT T-4) HLE LA AR R A SR VR sk b, 1E Oracle. DB2.
SQL Server S54§(4f3 g BLR FHIX P S VLR 2>

AN SRR Al SQL tH AR 22, 151 4n7E PostgreSQL Al MySQL
XA EUE A AT DORRIAT . X2, X SR AT B WE
B, ekt sELECT FA) BRI RHEAT S, SR BT IHR. A
XIS ARER S, FTDOX AR K FAAH . (F, XS H
RH) SQL tH AR SlFH favdi, 1 H Al St AR 4f .

B B—% sQL BT AR &St

BT AR A G2 case Rk E L ke —. #iltn, JAT
BARAAE S BN DR PopTbl HLESINE “Menl” %1, SR R4l
BN BARRUE, Widgiih R PopTbl2 i #dE, AR
® QTSR FRHIZ



1-1 CASEkiAz 7 ®

W41t B3R PopThl2 Wit ER
pref_name (8% ) sex (1#]) population ( AH) 8& 2] Z
(et 1 60 =5 |60 40
D 2 40 N 100 100
F 1 100 Z¥E | 100 50
EJ| 2 100 S | 100 100
Z1E 1 100 EX 100 200
Z1E 2 50 B2 |20 80
S50 1 100 Kig 125 125
=Ll 2 100 "R |250 150
= 1 100

& 2 200

i 1 20

8 2 80

Kl 1 125

Kl 2 125

"R 1 250

i 2 150

R IO R R TRXRE, it 7F WHERE 1400 L4 BB AR R4,
SRIGHAT %% SQL & Ak 2.

| BRUIEIERK]
-- BHEAD

SELECT pref name,
SUM (population)

FROM PopTbl2
WHERE sex = '1'

GROUP BY pref name;

-- THAD

SELECT pref name,
SUM (population)

FROM PopTbl2
WHERE sex = '2'

GROUP BY pref name;

I e P I A A BE N R R A A R LS R TT . IR
UNTON, HH—% SQL Ak AT LASEI, (R X FhfERT, TAERIH®
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F1E HHHISAL

Ak, SQL AR, MHIRAMH case Rk, Flix—2%
a1 BLAY) SQL 1A AT LA AE o
SELECT pref name,
-- BHEAD
SUM( CASE WHEN sex = 'l' THEN population ELSE 0 END) AS cnt m,
-- %XMAD
SUM( CASE WHEN sex = '2' THEN population ELSE 0 END) AS cnt f

FROM PopTbl2
GROUP BY pref name;

X B ARSI, g AR < (BRI ) NHR
“CLMET R 20 AB R, X B AT BRI R T 1

57 HIEE. BR T suM, CouNT, MG£% PR AR AT L TR AT 45
) R B A A5 PR 2 P SR

AT ST AE T, ERER SQL HIE 4 REL Oy — 4R
e R R MR crour BY #HATR G, MAE W5 LAUELTE
B F B Excel SN R RN Wi — T, A Aol lionse Xk,
B LM PATER SR, RO RSB A RSN
AANFRT . EHIWEGTHERE, XADIREAER 7 #. WA — ik B A
ANETG, AT RAX A

#1F A weHERE FR)HITHR G X, &F F sELECT FRIHITEH
FXo

BT, IERFEZAEH.

B B CHECK AREN S FIME X R
Hsk, casE Rk A cHECK AR RAACH — X 4H &, BIFHARZE
Bl P TRRITANE 4 cHECK L), {HZ— EARAT 7 # 1 cHECK 15 A
casE RIAARLE A MHZ G RB ST, wh—E KRR .
BRHEAFHE “ LR T TRUATE 20 THITLA R, MERA
AFINFLS, RKKTCHIRE 2R cHECK Z90ORIR M, AT
PR
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CONSTRAINT check salary CHECK
( CASE WHEN sex = '2'
THEN CASE WHEN salary <= 200000
THEN 1 ELSE 0 END
ELSE 1 END = 1 )

XA B, casE Fik R A\ Bl cHECK 290K, ik 7 “anii
e MR T, MBS 20 HHIGUL R EA . fEamdbZ i, &
e EZ 550 (conditional) HIZHERIAN, 1/EP — Q.

X AR R 2 A URE RS (logical product) fIX 5. #
W E—-MEHEXLNX, BEE “PHQ” IMEPA Q. AEHEEMN
"5 1] CHECK 2R U iR

CONSTRAINT check salary CHECK
( sex = '2'" AND salary <= 200000 )

LR, RWALRMREFAT AR FURMRELA —FEIR? 15 8%
—F, A NS R AER

X
R CHECK AR BFAZIES, ZASIBITERMEEMR T, mauEFEH
EER, BB TMEXEIE,

TRIBEEP A QAE, FEHKTPNGHQIYAE, F - ITHERS
— P EFHEER. BER, EEXR AT ITENRE "HIALXEIRE20H
BLTUT” WAL, MRMHNSZFIARLERENRL (WR—DEHHR, B
LRES — D EEREHERR, hREEXEIME ),

MERILBEEAP > QAE, TEGAPNGMQIAE, =E P AR,
& P EEHTEER, hRIRURAHR "2 XPREEY, UEEE
EIRAR,

WS HE T HIXNRTEESMA S M EMEE. U2 SQL h=1{1iZ
WA EH unknown RS COCT =024, 1-3 TRRE4IN 4.

o0
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¥F1E FHSAL

W2iESHESH
Plalpralr|alP—a
Tt |7 Tt |T
T[F[F T[F[F
T [ulu T lulF
FIT[F FIT [T
FIF[F FIF [T
FlulF FlulT
ulT|u ulTt T
ulF [F UlF [T
ulufu ulult

W LR FR, AiE S AR R TV AR Lt (B IR E TR B
N, ATLAUAH HZ A S A A N BE A

WS 7 UPDATE B B#HTEHS X

B NI AR R DU ECE Y 2 B 2 R E D A R
W FL B R (1« 1K L) R, BEHST UPDATE B M4 2 219 Ko
B, FATHERL N XA 5k A m AN FABY 53 L85 B R Salaries KE
— NI

M Salaries

name  salary

tHH 300 000
el 270 000
ARAY 220 000
TR 290 000

BB IAE 75 AR LA 25 A R A B AT S

L0 AT L 9 30 JTHITBL BRI T, B 10%.

2.0 M RG T%E R 25 J3HIGEA EHANH 28 JTH G R T, In# 20%.
IR e SR T 5 IR B i R s



1-1 CASEZFRIAZ

name  salary

A 270 000 — P&
wilE | 324 000 — 0¥k
ARAY 220 000 A%
F# 290000 R

E—F, SHIHAT FIHH A UPDATE #AE IR T LAE, (HIXFER)
LERHFEA IR -

—— &fh
UPDATE Salaries

SET salary = salary * 0.9
WHERE salary >= 300000;

-- %2
UPDATE Salaries
SET salary = salary * 1.2
WHERE salary >= 250000 AND salary < 280000;

AR — FAIEFRRE . Flanx A —N 0T, 467 TE
30 iHTT, #% “%AF 17 47 uepaTE B RS, THRSHE RN 27 TH T,
BEkEEA% “5%AF 27 $A4T uPDATE #4E 5, TH XN 32.4 JTH T,
KR, AR RLZ A B 7 10 2 TR T 2.4 JTH G,

name  salary

ik 324 000 —SEIRHIEE R
w324 000
A4 220000
FEEE 290 000

IXFEEE TSR AE NGB ETIR . 52 A B (19 T 9% DA 200 Eff oy
27 JiH . WIAET, 55—k upDATE BEAEHAT G, “HRTLR” K4E
Tk, SR B RS UK UPDATE [ 4 fF, 45 e .
SR, RIMERKE 5 2% SQL 1E A AYHRAT I Juf]— T, 4AT L8N 27 HHIT
AT, BTSSR I . Jy 7 B L@, e R
AR NSRRI ERE, v DU R THIX R case RiAHKS SQL.

11 @
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F1E HHHISAL

-- F casE RIEXE EHHE R
UPDATE Salaries
SET salary = CASE WHEN salary >= 300000
THEN salary * 0.9
WHEN salary >= 250000 AND salary < 280000
THEN salary * 1.2
ELSE salary END;

X% SQL B AN AT &5 R, 1M H A A T/HAT— Ik, Frilis
JEMR R, SXFERE, AR T

TEERMZ, SQLEAR/G 1T ELSE salary JEH EHEL, %0
G bo BIAWBRA T, %0 1 %A 2 FAW LR R T TR
B NuLL, X5 case KA BITA K, ERITTIARN4 case Kk
AHEFRA T O 2 1R, W case Lk KA i € BLSE 14,
PUT GRS MAL T Y ELSE NULL. IUAE KK A2 BT ahom il
H case RIAAN Z IS | ELSE T A HEH 7R ?

AT S TG AR Flan, ) DUR e 1 S 5 i 32 S T X
FRESE LA, W%, HSIAVEWRERERE a M b I, FEK AR
RS AT AME . AT X PP 7 VAN 7R EEHAT 3 IR UPDATE #E1E, (HZ U
RAEH case FIAF, 1 AT LMD,

SomeTable

p_key (E#) col 1(513%]) col.2(52%])
a 1 —

b 2 -

c 3 =

WSRAE R R E#E a F b IR case FRikzl, T EAL R
XFEE 3 4% SQL iEA),

--1.  a EiADEE A

UPDATE SomeTable
SET p_key = 'd'

WHERE p key = 'a';

--2. ¥ b ifAA a
UPDATE SomeTable
SET p_key = 'a'



N7 PostgreSQL F MySQL %48
ERTX& SO IER, SETE
EEMEIER, BR, AXH
REARREEEET TG,
Rt EFERER—HHANEE
thigHmM, FE L, 7E Oracle.
DB2. SQL Server %1 #& /22 4, 47 #B

BA R,

1-1 CASEZFRIAZ

WHERE p key = 'b';

--3. ¥ diERA b

UPDATE SomeTable
SET p_key = 'b'

WHERE p_key = 'd';

B BRI RERA R, R, X HEEADBERAT 3K
UPDATE #£{F, 1 HAAME d &5 S REAE A 2 . TR H case &
LT, ALK, 1 s ] PASE R
-- f casE RIAN TR RE
UPDATE SomeTable

SET p key = CASE WHEN p key = 'a'

THEN 'b'

WHEN p key = 'b'

THEN 'a'

ELSE p_key END
WHERE p key IN (‘a', 'b');

BT W, 1% SQL 1 AJHL M “an iR a MR N b, R b
FHON a” IXFERI A0 4T T UPDATE 4. AR EE,
Wt m] LLR IR T VR AT o A S8R mORT b — Bl i in e S5 B 7 — 4,
HIA case ik s 56 A1 23 SCHEAT I SE T a2 — UM B ), Rk T DL aGE
Gt I A B T R BN R O

B2, — Ok YRR BT IXFE R I R 2 2 AR Bt I T 7],
FRUAE S B s M — PRI, EEALERZR.

B X2 BMEURTAE

Y5 DECODE 5 HLL, casE FaA A — KB LE T-Rets FIi s .
W2, 7E casE RIANXHE, FRATATLAE] BETWEEN, LIKE fll <. > 4§
R REFE S, LRI E T AW N fl EXISTS 151, K, CasE
FiEXAF R R RIARE

R AR, 3% A — IR SRS BRI AR R — R A — Tk AN H
BT iR

13 @
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F1E HHHISAL

W iRE—K B FizrRE
CourseMaster OpenCourses
couse s couse-name
1 ESAONE! 200706 |1
2 7 %5 5018 200706 |3
3 EI % 200706 |4
4 s b 200707 |4
200708 |2
200708 |4

FAVE X P IRIORAE B R IR AE XA, DMET— H 7R HRE
R AR

course name 65 7R 8A

EUNE 0 X X
T AR X X 0
SEICEIR @) X X
Fi&m 0 0 0

BATHTH BN, WA E OpenCourses H 115 H B 45 % CourseMaster
HHIBLE AR . IXANLEC A AT LA casE RIAFACRE .

-- ROME . /A INB5E
SELECT course_name,
CASE WHEN course_id IN
(SELECT course id FROM OpenCourses
WHERE month = 200706) THEN 'O"
ELSE 'X' END AS "6 A",
CASE WHEN course_id IN
(SELECT course_id FROM OpenCourses
WHERE month = 200707) THEN 'O’
ELSE 'x' END AS "7 B ",
CASE WHEN course id IN
(SELECT course id FROM OpenCourses
WHERE month = 200708) THEN 'O’
ELSE 'x' END AS "g A"
FROM CourseMaster;

-- ROLE . £ EXISTS 1513
SELECT CM.course_name,
CASE WHEN EXISTS
(SELECT course_id FROM OpenCourses OC
WHERE month = 200706



1-1 CASEZFRIAZ

15 @

AND OC.course id = CM.course id) THEN 'O’
ELSE 'X' END AS "6 A",
CASE WHEN EXISTS
(SELECT course_id FROM OpenCourses OC
WHERE month = 200707
AND OC.course id = CM.course_id) THEN 'O’
ELSE 'X' END AS "7 A",
CASE WHEN EXISTS
(SELECT course_id FROM OpenCourses OC
WHERE month = 200708
AND OC.course_id = CM.course_id) THEN 'O’
ELSE 'X' END AS "8 A"
FROM CourseMaster CM;

XA EWRRA TR S, FWWATFEAF, A nmm s
B SELECT FAJLAT LA T, 4 R IE LT

TWAEH 1IN B2 EXTSTS, 15345 2 — R, (HPERETT TR UL,
EXISTS B 4f, it Ex1sTS #HTHIFAEMAEWHE] “month, course_

id” RRERERRT, FIICHIE 23 OpenCourses HLEH ELE 2 (I fix
EAMLH.

WS 7 CASE RisXHEFBEAEH

B RN A — N R XAHEE—B Rk N3 52
AR, bR EEIFRARD . FRATRE —E B, X BA kBN
T A RN FIR)— %K. W5K StudentClub iR, 1XFKFRH 58
se “g. A DY, ARG T R B 2 0 2GR

B StudentClub

std_id (¥5) club_id (#F ID) club_name (#tH&) main_club_fig ( F+tFFRE )

100 1 =32 Y
100 2 EIRR N
200 2 EIRR N
200 3 PEK Y
200 4 BER N
300 4 BER N
400 5 K N
500 6 B N
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LRI T 2R3 (520 1004 200 1224, 1%
A UM T R AN Can2E 58 3004 400, 500 FISA4). SEFIAT
AR EA, BATES I “ ERIRE” FIRE RN Y 83 N k%
AR — LR AR T 4L 5 RN T — AR A, AR <
HERE” F11E 9 N.

PR, AR THI 0 A% A A v T 3R B A5

LRI T — /ML 2 £ 4L 1D

2. 3REUIN T 2L 2 A 1 41 ] 1D

RE GBI Ipise, EFAN %5 0'S SQL BRIk if]. AR
FIESEAE CRBIMAN T 27, AT EH HAVING a0 B A 4 R
HEAT FT o

W& 1 59 saL

-- ML EBERAT —MEENFEE

SELECT std _id, MAX(club_id) AS main club
FROM StudentClub

GROUP BY std id

HAVING COUNT (*) = 1;

WHTER

std id main club

300 4
400 5
500 6

W54 2 59 SQL

-- K2 BENAT ZEANEE
SELECT std id, club_id AS main club
FROM StudentClub

WHERE main club flg ='Y' ;

WHTER 2

std id main club



1-1 CASEZFRIAR

XA RS B IEMIRI S R, (EFRES 22 SQL iBh). 11 a4 H
CASE FRiAF, FHIX—% SQL iBAJtI LA T o
SELECT std_id,
CASE WHEN COUNT (*) = 1 -- BJIANT —MtEsZ4E
THEN MAX (club_id)
ELSE MAX (CASE WHEN main club_flg = 'Y'
THEN club id
ELSE NULL END)
END AS main club

FROM StudentClub
GROUP BY std_id;

std id main club

X% SQL B )L casE RIAX ML T RKEmE, NAERGREE
T case k. XFIREMNEZENG SIRTESEL, HEZEHPZH
CASE WHEN COUNT(*) = 1 ----- ELSE - . IXFER casE BiAR K TR
“OSUIMNT —MEEBER NN T 27 XA 50 BAEY) SQL
(R, 2P 0] B B A ST 26 A TN 22 HavING 4], {HMNIZIE
FRTLVE B, £ sELECT 4] BAE A case FRIAR I LL5E R AR,
KR EVELCEGH . R — AR IE AKX AN TS, AR R

#F F HAVING F AT 49 X, B F F sSELECT FAIBHTRHH X

T X E ] ERATAT A casE RIE AL sELECT ) BN, BE
ATLAEERE REAES, Ml LSEREG MBI, XPE R E i 51
1E72 case RIA XTI (e

S A Hhgs

AT, AT T casE Fik K R TE AR K RILRE /). CcASE
FIAAIE ¥ SQL I gufE MM 2 —, 2 RiFiEH SQL B A A
BRIGEAIRL R, 1 — R B EABRERES, JLTRAR A

17 ®
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F1E HHHISAL

F 3 case RIAX, X WRAEBHERBIT LR HIJHE

JE U AT RV, casE RIBEREHE SFAFE VB fICiEE
f] casE “YE4)” JRWETIHEIUAE casE 54, (HRHERISKL, ©IFARIEH),
M2 1+1 B a/b —FFJE T RIAXATERE. 45 RFF BN 7 SEE R4
FEAERRIL B A B R 2845, BT LA case Rk AU N2 55t

R RURBIR R, “RIE” IR B ARDORI A1 S 1 & L)
AEALTE T THI (K22 57 -

TERFRILN, casE RILXIEPATE 2P E N—ADEEE, FE
ATLAEER A REANES; WIER N E R FRIENX, FrLLEn] PLS 7E SELECE
F#J). GROUP BY F-fi], WHERE T-fi], ORDER BY T-HJHL. fAj#fLpiifl, 7ERE
HEH| AR, BT LS casE RN MWRAE SR,
5 case Fik SR IR 2 T 1A A2 1 5 B caAsE 54, 142 Lisp A1
Scheme %5 R HIE F H I case Ml cond IXFEMI & FRIAR . 5T SQL Al
RHEIE S XTEL, 55 2 AT AA.

NHERA T E

1. f£ Group BY FHJBAFH case ik, W AR EHIEFIENES
ALY 5 BEE R . IX— RUEHHT AR E fL e fe K3 BRI

2 AER GBI H] case RIAT, W RLR b LK AT 45 46 1) 508 e
FRA 25K R

3R, RERE WM LR E R caseE KB BT .

4. FHEERRAGT BRSO B s 8, casE A A BRI R Ik /e )
AR GF AT RS A

5. IEPA casE RiEAR L —MEREXMARIES), 4F T XEZMA.

WRAR TR Z KT casE RILAXIIWE, 1S5 T HIISCHRETR

1. Joe Celko, {SQL #Ei3E™ (5 4 iR )) ( ARHBEEHARFL, 2013 £ )
Wi 2% 153.5 7% “1£ UPDATE H{#i ] CASE &iAX"” F118.1 5 “CASE
Fik” 2. M case Fk VRN VE R HAR S, XPIEA T 2

e
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19 ®

2. Joe Celko, {SQL ##=% (£ 2 iR )Y ( AREBEEHhRR4t, 2008 4 )
KTAE casE RIAXPTHMARGRE, ESH “wkE 13 27 “9kE 36
WU HRSS” “9kl 43 Hl 7. ok, “ ki 44 BN R is T AE
UPDATE HLUFFAT 25 MF 0 TS, “ikilll 45 Bk A ImLLEE0t” H case &£
BTG DK AT G5 A B 4 B T B A5 R B -

LERL
O %31 1-1-1 : BIIHIRMHRKE

I SQL M Z AT Hudfa HLk th e KAB Bl ME AR % 5 ——ilid croup BY
TR GG IREAT R G HRAE, A vAx B mIn JEA BB AT LR
WA, MZF K Bk R K81 E A Bk ?

FEARBHRE I N RN,
Greatests
A 1 2 3
B 5 5 2
C 4 7 1
D 3 3 8

S8 T NRBIE x A1y ZF RECRRMERITE DL M RAF A4S
RBLAZUT PR,

key greatest

Oracle At MySQL %i4fa /o ELEAR it 1] ASKBLIX 75 5K [¥) GREATEST
BRA (HRIX A AE AL KL, T AR SQL U5 KRS

Rt x Ay B PERNME R, FE RIS R 3 Sl R, X
UORIIAE xv y M1z =F RO E, ISR BAZ W T Frs.
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€D
ERFRTBRERNANS
B RERRRUAES
HABRUTAS. Bl 28
AT 4 RO,

¥F1E FHSAL

key greatest

O 431 1-1-2 : HRTI—ERLEMALEFIHIF O

A SO KR PopTol2 fENFEASE, Z5>]— MEATEMIN Hda 5%
BN SR FEARIE o X URTR AR T TR (3R Sk B ATV A i ) —
EiE

151 2H =S I Fix S| mE (H58)
2 855 60 100 100 100 360
= 845 40 100 50 100 290

“A[E” F LA PopThl2 P T A #IEIN B (RTRE, &F L
#WEF BRI NAORETHE. 5356 mAidm— “DIE (F5E)”
FEDUE X 4 B fETHE.

@4 >)% 1-1-3 : F ORDER BY 4/ “HEFR” 3l

I JRIXANR S B B BB AR TS, AR X AUER e, B
DAFRAT TR —F .

HoF 25 > 1 1-1-1 B i i) 3 Greatests 1F ¥ $14T SELECT key FROM
Greatests ORDER BY key; XPMEUIGE, FiRSIEM key X —FIEMF
RER T B ok

W2, WEBE—NEWIER, (1345 R4% B B-A-D-C X FEH i E IR
FEREATHES o XA IR A A A BRI E S, RS IFE S 5E ik
TR, A L R IR A RS
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1= 9 miggmms

> ERESES SaL

SQL BEAEARMRIENEEHITERESH, EUAMUNERNKZET “BER” 58, B
BEOLEIEARESER, B AMNEEXNERMIZZ, B, MREREEE, RSLAETRIEE
FERR AR, &7, BIME—EFIFERNRAE,

B SEEmmE

SQL WiEHIz FARPEHAFERIATE, AENFMLFR, WNERE. 4
e A MERSE. Ok, X EER AR DA R R B E X %
HEATI, ABER X A0 R AR B B AL B A et R B B 2E 1. P X ARTH]
(KR HEAT IEE AR N “ EHIERE” (self join). — HEAZREIR HIEFEA,
FAVEREPOE IR AR 2 i, (2, HAMEEARESGESR, UET
WERMNONZ 2 . BIEEART B, TATE @ Bk S —F BEEN
fERME, FFEE— e,

PR B E AU AT LA ETRA 1252 2 SEbr TAE R e H BIH RE, IS REIEE
FAD “TMEEA” iX— SQL &5 B ERHER B AR, TH X 505 5 DAt
S 7 AR IRt L, I R4 AR S SQL LA A R ORI H 7.
HIEFH AR AT SQL HIM4E & MR, FE REEREART G
B _HERARIRIERS, MG REEGEES.

B wrEHEsl, HEPl, AA

VX A — TR AP T T AR A R, REH SRR HT
HRE” X 3 Fidsx. AR T ERHEGESNIRRERAE, RATGN 2
T LR LR G
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€D

7E X #F CROSS  JOIN 5 ik (N EI R
=B, 1ol AS{E FROM Products
P1 CROSS JOIN Products P2,
MEXHE, FAMKAD Eptae
BA#E U 2 A #E4T CROSS JOIN,
BRA T MHZ X H ARG
TR, XEXANRARXSE.

F1E HHHISAL

Products

name (B m#&AFR) price ( 1&g )
FR 50

BF 100

5E 80

X RFTULII G AR, — PR F T HIA 74 (ordered
pair), H—FRETIFHITFH (unordered pair). 17X HRTGSHEEAK,
W1 <1, 2>; TP AR SHERER, a0 {1,2). 7EAFX R, S oRIiTAR,
AHARAFIRSS, Bk <1,2># <2, 1> MR SRR, Bk {1,2) =
2,1}, PR BEESIMARTER DG, XMZEI AN “HEF” H1 “HE .

F SQL A A7 i 0 JE 5 1 e AR N X FE I I A8 OEHAE U R L
BCEBD, sl LR EH T O,

-- BTFRIRETEHZI8) soL 4G

SELECT Pl.name AS name_1, P2.name AS name_2
FROM Products P1, Products P2;

W75
name 1 name 2
ER ¥R
FER %
ER 55
BT ¥R
BT B
BF BE
BE ¥R
BE BF
55 55

PATHER AT GEx) WE DA B EFS], Frid
LERATHON 30 = 9. SRELIL T GER, SERD AN Rl T A R
MH G&ET, SERD M GER KT XA R 1 7RI ROtk
AYEARNFRS 1o XRRDN, AR RS R A S X -

Bk, BAVEE — T TS SOA REHERR S A R O R R R .
Je, NTEE GER, R XM aARFE TR MR, 7 2E T e
=A%, G T ERE .
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-- BFREHTIN soL iB4a)

SELECT Pl.name AS name_1l, P2.name AS name_2
FROM Products P1l, Products P2

WHERE P1l.name <> P2.name;

EHITER
name 1 name 2
£ 7
w7 £
BF BE
55 ER
55 BF

f_I- WHERE P1.name <> P2.name X/NAELLE, muAEHERR B i 4H
FITCERM BT, SRATEONHES P2 = 6. AR ANEREICRIE TR
— NI A N HIX AR5 R .

BT (ER, ER) IHNES

P1 P2
¥R 50 ER 50
¥ 100 ¥ 100
EFE 80 & 80

R, Tk se P1 ka2 P2, bR EAHE AR H [F]— 5k Products (),
P22). fHsZ, £ SQL H, HEWMT 7 AR MAAHFK, BIE 2 AH R )% 1
RBAZAPEANRIZE (BEE) KA. a2, P1AIP2 A LAE B2k rs
et T AHEEAR RPN R G . IXFEITE, XA HERE IS R 7
THIIXFE o

P1Ef “ER” THEEXNKA P2 BW “BF. FE” XWIT
P1 EM “BF" 1THEEXSA P2 B “ER, FE” XWIT
P1 Ef “BE” THEEXSA P2 BM “ER, BF” XWIT

HEIRATRT LAY, AR R B SRR ANAN R 2R I8 () Wl I B I
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A, HIERRR “B” ZMAHEA KRR X

R AL BRGE AR Fe Rt o T RIFATHE L5 GER , W7
MG, SERD X FOZ I 1 TR R 34T 2 H. 3 F T I
SQL #E4],
-- BFRIAEH sQL 1534
SELECT Pl.name AS name_1, P2.name AS name_2

FROM Products P1l, Products P2
WHERE P1l.name > P2.name;

W ITE
name 1 name 2
£ w7
BE BF
5K ER

[FIREH, TSGR BARLE P1RI P2 WokE&. fEMNE “A&ET7 XA
e, X% SQLBRIFTHINE, Py H S, RS A7
FRELE CEERT” R ST RCN, S8RUTHONELE C2 = 3. BIIXHE, AT
AT/ T BAP BRATHBIA SR, 5B HsE X f
KA G,

MEERI 3 AN E TR LA, AR T T XA (] B by e — Tt m] A
To IRIIREALHE R A 34T, PrRAAiRMIZAA 117,

-- ATHREEESEH soL BT : T RA 3 51

SELECT Pl.name AS name_1, P2.name AS name_2, P3.name AS name_3
FROM Products P1, Products P2, Products P3

WHERE P1l.name > P2.name
AND P2.name > P3.name;

WHITES
name 1 name 2 name 3
HE R BF

IRIEBETR, HSES “=" DAMIHEISSEAT, 0 “<. > <7
BEATHOIERRRON “ARSHEIERR . X FUR AR EER S AR S T,
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PIEAROy “ARSE AR, EFRZEERBSINA G, AL 5 2 2
AR, %L,

RJEANTE— R4S A < SECBGE FAF AT DU T EUBEUE R,
WA B 8 (Pl P AT L) 8 HIYISE.

B mpEST
T4 R HOR FEIG I LB, B TR NULL — R, EAZXGD @, AL

W RETEAFHFEERS, . - L .
e, mme A TREINERREELT. B, AP KRS X, I

ETUBETTE% CJ. Date REE

SRR R MR ERERE, CHT RMEREE R, TR, XkR T

KRER) (BT T AR, ) = B NARVE S y SN b = ST
AERRL)(ETTLEEE gty GUSERAR RO R . RATIIERHED LT,

ABETABEWRLL L EEAT,
WG ESE T
name (@& )  price ( 1% )
T 50
BT 100
%F 100 B8
BT 100
TE 80
WBEET
name ( B&&TR ) price ( Mig)
ET ] 50
BT 100
TE 80

Xl AR S — MM R T AW N R B AT RIS IR
BT BARR AR IS S, (HR M EARMR, T BAR Z B E A1 SQL
FEDRE BRI, BT BB IF T T

HERAAZDTERA KRR, B, DRERNIEALE EH, 5
A DV EBORACE, (EBIXIEGIRE T AR RSO, w24
P 5l e A B SCBL AT ID. X ELAAT 1D ] DL AR AT “ AR AR #Rm]
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pad 1]

BoXHELs B PR T O BENTT ID
M # ¥ & R B Oracle ( rowid )
F] PostgreSQL (oid ), TR E
PostgreSQL ##EEE, A A
WIRAEFRFRATHEE WITH 0IDS o
BEEAT. HOBIEENLIR
RRBECEEERRER, 3FE
REMMNE (BlIMEEERNE
FENEME )

¥F1E FHSAL

PAERIR 8 ” X PRHMER SRS, £ FImAY SQL B B, FHAMEHR
& Oracle H4fi E BL i) rowid®,

-- BTMBRESTH SOLEE (1) « FARERE
DELETE FROM Products P1
WHERE rowid < ( SELECT MAX (P2.rowid)
FROM Products P2
WHERE P1l.name = P2. name
AND Pl.price = P2.price ) ;

BRI T BB EERRAR R EM. Ak, KK TERIE
A, WA AR AR KR Z B RRTE R, X A kR, Hih
PR OCORER” HE BT ORAR, AL RFHOAFEE L.

ZITLLRR AR ASE ], 2RO BCA IR Z R BARX 2 SQL
). VB ATI RO R P R, R SRI T AR A RO PN AR
[ Kt ) B B EAT (R R IR A

P1

rowid (171D ) name ( &@m&FR) price (1&g )
1 ¥R 50

2 BF 100

3 B 100

4 WF 100

5 FE 80

P2

rowid (171D ) name ( B@AZFR) price (1)
1 ¥R 50

2 ¥ 100

3 ¥ 100

4 W%F 100

5 B 80

X R S T RO BEAE, XTAE SQL 1R AR T A F 44K
iR G, HANZKHEFEEARARES. N TEISHEMNINMES
P1 AN P2, SRJE3R (817 b A4 AR AN A% HRAH R 4T B K rowid FrAERIAT -
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T, BT ERAMEERAELLT, PrLURERATR “1: SER” “5:
TE”, MAMFMRAES, LUZATASEMER. mXT “WEr” X
M, BRFREATR “4: W17, B4 rowid H 4 NPT — “2:
W17 <3 i1 HmER.

X E R IRAT A, R BRI JE TR OR B A# SQL 54, Hih
RPERARFARK) . “R” “HE” XK S T AR T, T
AHETTEFEA R 2] SQL 1EAJRIHAT SR, BRI TEH A4S (FE
AEBIEREMATHE T TR RIERUWE, A EH2EE—HKER

) SQL AEACEE fAME— R B da 4544 O,
CRESEMBAN. RIEMNEE . L . .
CEHERATTA ERE S R AL, HETTH A M AE S E B AT LS H 5 BT

A WRTRRARSE, XF N N > = =
g, nosvewans,  FE PR SQL ¥EA), WTEALLE—E P A P2, AT FEMHATIIRL.

-- BTMBRESTH SQLBE (2) . FRIESEMEERE
DELETE FROM Products P1
WHERE EXISTS ( SELECT *
FROM Products P2
WHERE P1l.name = P2.name
AND Pl.price = P2.price
AND Pl.rowid < P2.rowid ) ;

B s BEA— 3
B T XA kA IR, R AL, F—FXAFKE D —H#.
FEEZFERER RN, A NSRRI,

Addresses

name (% ) family_id ( ZREEID) address ( {3t )

BT H X B3 100 REHBXE 2] 3-2-29
Rz ES 100 EREBXFE 2 3-2-92
PIINESS 200 REEHBXEHE 2-8-1
hOEERE 200 REEHBXEHE 2-8-1
&R EEHT 300 W57 221B
g 400 M52 2218

ORI, F R ARGZAEAE R AT o, HiAT B4R
IR BEH AR AL XA R — S NEMEAE S Ol #TRoR, BATE —



® 28

F1E HHHISAL

THETHKE. XWNAFEESE, RERAMEISE 7. A
YT, WERZEKEE ID —Ff, AR AT—FE, R BHREES—T. B
2BATZ WA 3% AR AT B R X R 2 R — KB R R AR
%” u}:hl?

SEILINEA T UM, AN i R RS H R S, A 2 R A .

-- BFEHER—RABFEUH AR LR SQL 6]

SELECT DISTINCT Al.name, Al.address

FROM Addresses Al, Addresses A2

WHERE Al.family id = A2.family id
AND Al.address <> A2.address ;

X% SQL iFAIZHEE 1“2 —F AN, EIEREAR" ZFT,
FERFHREE M H. TG R, (BIXFHE B E ARSI RS Sk
BSEARHGF . X2 SQL WA AT LU T A BUAS KU (o #edle, iy HLAZ
B TR USRS R i, L0 T 1

W& NTHXKERREXENMEESENTRNAS,
Products

name (B @& )  price ( itk )

¥R 50
¥ 100
HE 50
Ci) 80
iR 30
K 100
BE 100

mE: BT ELRIERR ST E R,

HBE 1D — %
bk — R R AR

TR LIRS T m, AR ST XA
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-- BTFERMEESERRERARKICEHN SOL 1546
SELECT DISTINCT Pl.name, Pl.price

FROM Products P1, Products P2

WHERE Pl.price = P2.price

AND Pl.name <> P2.name;

WifTER
name price
S 50
HE 50
K3 100
%7 100
T 100

R, XESAHERBEGEAR, mHRAM L prsTINeT, 4558
B M ESAT. RBAET MR AR I IC M. Tt (E 3k 2 4]
R, WRETHEAET, BAANERGF N b pIsTINCT f)1E, 4
REASHIMELT. Ak, B AR ERE W, Rk
BT &, MiARE pIsTINGT T AKX YELTE, KELS
R,

B He

PEAS IS P A 5 A SR R NG T 3R LA, AT H a8 3% o)
B AN B AR E AT HE P I R . FELe B R B RSt (Database
Management System, DBMS) T4 SEIL T IXFEMI DI e (Wl Oracles DB2
SR ) RANK BRELAE)

PAE, FRATEAZIRAN A B BN, %R X 5K 2 B 7 S gk AT
HeR o FRATEAN A AR FI TR S A2t — 4, T SR EAT TR R il U P o
HeFporis, —mebkhid 2 R, H— Ak 5 AL
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Products

name (@& ) price (i1 )
¥R 50

BF 100

HE 50

i) 80

Frig 30

EFE 50

=0 I SRAE A T eR % @, WU X AR S
TRFR OLAP SR ELER AT #o
—REE

--HF . EAEORK
SELECT name, price,
RANK () OVER (ORDER BY price DESC) AS rank 1,
DENSE_RANK() OVER (ORDER BY price DESC) AS rank 2
FROM Products;

WHITE
name price rank 1 rank 2
BF 100 1 1
/R 80 2 2
ER 50 3 3
BE 50 3 3
HE 50 3 3
1% 30 6 4

FERBUARFEINL XS, rank_1 Bkid 72 JF ALK, rank_2 A Bk,
MRSy ARERG, 1 HARE S HEE. A2 RaNk & Hod
JE T briE SQL HHESH I ThEE, H AT HAT AR EE S T, e ANEEH]
T MySQL ##i

FITABA A B2 [ — N A BOA AU T BRSO R SEEL 5%, T
T2 AR E HER GRS D SRR,

-- HFPM 1 FFis, wREEIERAK, MBSz FHRADR
SELECT P1.name,
Pl.price,
(SELECT COUNT (P2.price)
FROM Products P2
WHERE P2.price > Pl.price) + 1 AS rank 1
FROM Products P1
ORDER BY rank 1;
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WHTER

name price rank
BT 100 1
i) 80 2
R 50 3
k) 50 3
& 50 3
15 30 6

XBAK I HE 7 7 A B R AR, (HARESY . FlinEbn &
TAEMFAM +1, AT LA 0 JF6 45w dn HE . T A SR A SOk
COUNT (DISTINCT P2.price), ARAfAEMIFIAGLIRITICFEES, winT LA
BT JE AR, TS (M4 T DENSE_RANK R0, Htk
AN, X% SQL iBEA) A LLRIE A A K RIGH#AT Y 8, SEIAF)
e 77 e

B oR, TATRT MR — T IX 5% SQL B AT I3 . X 18 B AR 4
AL T I E AT EYE T TR, AR E s
KM EOPEIAERA A AR, AT THEAR, AT RM 0 TFiE,
XEBELZJEH 4 Mk “{ 100, 80, 50, 30 }” BATHEFPHOTELL. B
SR I 100, A AEECE ks, T LA count e %R [F] o,
BRI i) 80, LB @M —A 100, FTLL count bRk
Bl 1. [RIFEHE, sy 50 Bk E] 2, 4 30 FMMEIR Al 30 3XFE, whAE
BT — A S MR RIS, W R TR,

HECERBEES

e LESENE (”j‘z%i;s ;’J ;’u‘)m@/.\;i
SO 100 |- 0
ST 80 100 ]
S2 |50  |100,80 2
S3  [30  |100,80, 50 3
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€D

Joe Celko B9 Z& £ (SQL X &k 3&
) BREETXMIK, HXB
TRLEHEDD - HRS.

€
%F SILAEARMER, A
27 BRERAN B

¥F1E FHSAL

WALE B, X SQL BRI AEHEXFE LA “IRLEMRE”® i HE &,
R BCX LR A TR M IR RO EAR T IZANE S T e IR
RIS Z AT RS R AR

S3 D 82 D 81 D S0

ELBEES, BEREEES

S3

S2

SEhr b, “ERE IR G RE LH EAMEEIEATE. AR,
EMESIRIITH T 100 ZHEM R (BF 00 KEEHE L (recursive
definition) fEEAR EANRTI& @, WM B M F T T LMK,
Ferh AT ) R SRR R 2 T AL A B - TR 2 5
(AR . 10 - R SR R R E SO 0, SRS FEIETR A RN 5E ST 4
(LIEF:S 8

w N B O

EXGE0Z )G, FHOKREX 1, AEH 01 ke X2, HHO 1
F2 HE S 3eeeees DAL IXP VLS 1 THI9) R L (1 45 & SO ~ S3 1
A T IR EERG ERE R QIERA 7T LR, B R A A
0 FFhf). X R I B 454 7 SQL FIEEA L, MR ZH M IEZ
Epuz:
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W, AT RO AR AL T LU T R e 1 5
K

--HiE . ERBEE
SELECT P1.name,
MAX (P1l.price) AS price,
COUNT (P2.name) +1 AS rank 1
FROM Products P1 LEFT OUTER JOIN Products P2
ON Pl.price < P2.price
GROUP BY P1.name
ORDER BY rank 1;

FUX % SQL i A) ARG I ROIT R T HIXRE, AT AUSE TS G
HFELOEIRIIEE R R C T EREFE, IOIAERD LN EZ AT,
HE T PR AE AT BSR4 17).
-- FBE, BEESHNEEXR
SELECT Pl.name, P2.name

FROM Products P1 LEFT OUTER JOIN Products P2
ON Pl.price < P2.price;

B TER

name name

W7 A
wmR BT

g BT

B AR

R %7

15 HE S3: TEM =3
% ALK

MPATEERATUE S, £ERER 1D, TRBEZ 14, Wil
& EITR BBt aT U AT

BEAh, XA BT MBS, BTFRKOEEES . B
A AT (19 45180 B P (S A A AR v A PN 3, T X L B A AN %
WARASINERSOIVNIERE —F, S BRI RA .
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-- HF . BCh AR
SELECT P1.name,
MAX (P1.price) AS price,
COUNT (P2.name) +1 AS rank 1
FROM Products P1 INNER JOIN Products P2
ON Pl.price < P2.price
GROUP BY P1.name
ORDER BY rank 1;

W75

-- REF 1A

name price rank 1
BR 80 2
#E 50 3
-3 50 3
i 50 3
Lo 30 6

etk 14 T EARMEEREMNAT . RTE R RKEE—
Tt RE B AR 1. A LUAE TR E KR, P BB BOE R
Pl.price < P2.price HERRIH 1o HMESMRIZXME— M TR 1 BB
RS RN NI CZAMEITHE 1-6 b & FFORAE BEAEAD.

B A

AT, TATEL 4 ARHIG ] T HERER A BERR
AT casE R E LA, F - EAGERE. BN IHETR
77, 52K IAHAT I EEEALL, BEENMRITHEE R (FF
R S AR R G A 5D, DRI T B A1 4 4 -5
BCEAE A OCH AL R G AT B LR IR B OK 2 ) 2

NHRA T E

1. A RS R A AR -

2. HIEHEAN eroup BY S5 &8 AT DAL IS TS5

3. K AR AR AR R Z IR R 1 S ) AR o

4. MAERBEATHES, HIHRESHIERES.

5. HEERMVERETTAHE R, NS ELH T I FIE L5 .



1-2 BEENAZE

350

FERE AR IZ MEOR, AR HIRHBERX T casE Rk
Ko WRBETHEZEL, ATULSH NI SCRETE .

1. Joe Celko, {SQL B/ (5 4 kR )) ( ARBBEEHM4E, 2013 4F)
KT ARG B R, 755 % 17.4.1 75 “Self Non-Equi-JOINs ”®; < F-HEF,
ZEETEBE2R RldJoe . N .
Celko’s SQL for Smarties: Advanced flﬁi%% 5% 2942 j]jj “r X*&{E@ ﬁ”o
e e ) 2.Joe Celko, {SQL %% (£ 2 A )) ( A REBEHARAL, 2008 4 )
;ﬂfﬁ; ( {i ;Sgggféif ATPAEZ A BT AR 2 T B, A AR IR A - T
;g;i) *Mﬂ;{ﬂ; BN WRZBNE A EHNESEg S 1 W 4 125K, DU ARSI B %
Fille —4E T
SRECKT BRI “UE 30 P B S TR] . MUREHED B0 e A < ik

44 R 55, HARARPEIIER .

L
O4&3)H 1-2-1; A[EASL

1M P.22 3R Products, >REPIFIEMA S, 2RMNAZU TR,

name_1 name_2

K BT
- FR
Ly K
¥R LCER
BT BT

BONRA S, FrEh B, W) M GiT, FE R
MAL R FERIR . seoh, BFOYRVFES, Fridgs REWHMI T GET,
5D XA .

P29 1) “HEF” MR RPTAAT IR ALK X BAEE T NI
FEXEIN T “Hu[X” ZIf1Hi3 DistrictProducts, 15 1HE — T & ANHLX AL
FEIIALIR
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DistrictProducts ( &4 #1X #7K RN )

district ( #1[X ) name (B &&AFR) price (#M1&)
il ¥ 100
Rk ES 50
isls A 50
7Rt g 30
B L 100
XK wE 100
B R 100
B HE 70
ey SKES 70
eyl Ciig) 30
e R 20

REAB SR, MRS e SRR AT HE R, R B
RIRLUC, kL R, fRJaa RUTT PR, RIEENEE, 597
THERI U HERE, AN — 8RR AT HE -

district name price rank 1

it (-5 100 1
gl EaS 50 2
gl Y 50 2
%t TR 30 4
SR TR 100 1
E3 R 100 1
E3 ¥R 100 1
RIR k] 70 4
X IR 70 1
XK i) 30 2
*f ER 20 3

I AT S B 1 R ORI PR (BT AR T Bl 5
EEEECRIIMRE s — AT 3 g . A HEHE—T.

O 4315 1-2-3 . FI{ik
PR 18 SHEPAISRIIENE,, kA R IHIXFE—5K3K DistrictProducts2,
BEARMAET “Srk” Fl.
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DistrictProducts2

district (#1X ) name ( BmBFR) price ( 1&g ) ranking ( fiL% )
il wF 100
Rk ¥R 50
it HE 50
ik PR 30
KR PR 100
XK HE 100
B ER 100
B #E 70
B PR 70
Eyi] isp)AN 30
*x ER 20

ARk, “Brk” FIRIAIIEE A NULL, 3% BARLE R R SeBl AR XA
FIRGNALIR . R TE U EEBRMEAT A AR, (HR AR
FIRRER, L 2 — /N
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|

4 3 ={&iB4EF1 NULL

» SQL kiR FEbEkF

REHHEZESHEET -EZEN, NZEEEREEMEA, M SQL iEENRA—F4F31r
BIEAR—=(HiZiE, NBEEERTENR, TEE=ME “THE’, ZEEBERXFSHF—EkE
BAZRRER, XiLBFRBERENN, KT, RIVGETELSNIGIRNIER— T =Ei1518,

Bz, B EE REHFE—/ NULL, BN ERBTHAERH, WH,
— MR H A ER T R ERANEGRE T FERNE R, FURANE R
HREMBT R, BHERRL— T AEA NULL WRIEEEE AN E

€ R, ERW, IAERELAAXFRAE, ©
Database in Depth: Relational
Theory for Practitioners, 0’Reilly —C.J. Date

Media, 2005, FXHRETS% (R
ERRLREEE. REENX
RER) (BT T HARFE, 2007

o — —
BEARD, BELHD .‘ 5 7E R H

&),
SIBXHHABBERE, EX et e s
RERH, (URLES S KL BRFE S HASEA /KA (BooL Y, BOOLEAN A1) X Fij#i2k

TOEEE o wer SQL G M. SQL-99 LA AT AR Sy S L P B
BRAERIROE R, oAb, 7E WHERE )77 HEAT 2 1R T .28 3 2
Fi A AR OB

SR, KSR 03 B G PR 5 ML A /K LR SQL 1 75 HLAO A AR 2
(A4 X 5IN? i 5 LA R AT true Al £alse WiAME, iXFh
BRI R BN B, T SQLEF B, KRt AMEAH B =AM
unknown, [KHIXMEHARRYFR N =(HIZHE (three-valued logic).

Mo, A4 SQLAEE R T B HEIE? 1 EHLIE R A0 A /R
FRBUR BRI, JRATEE N B S RIB SR R T — (41848
[, 26 FBRIBE G SERL Y — 10 R IR, (DB
FIAET 2RI T, ot BB e S Sr AT, e T = (3%
5L R AU L (VB 8 1 R 2
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1-3 ={EBHEFMNULL

IF] )25 SR TE T NULL. J8 REE B L5138 T woLn,  FR LA AN
B 5IHESE =/ ME . SRR AR B — R BT 5, IR R H e
JE T ARITAT

RAT, TATR T — T A2, B BRI o) — N Le
DL AMNE . MR R AE B, ARSTATE e T He /28, ATRe
SRR IR R OAR T —EM T, REiaaiE
FARTRBISEZS Gy AR, ] DAONJG 301 “ SRR JFaa b, JEARHE
HOUE M S “HIRR” XA Z.

B mipe

MFP NULL., =2 ETREN{EZHE

UL =ME2H, EH NGB IZM NuLL HF4G, KA NULL 1E 27
A=A “TX7s

“PIRh NULL” X RIE R R A RE S AR IR AR, BN SQL B A AEALE
— M NULL, RTLE N 18 NULL I, FRATT— MR 2R o B AR SR AR S
PRI B SR A 2 — Se Bt i, B NULL 2 R X

P B NULL 43 5] 38 B9S2 “ R F1 7 (unknown) I ¢ AN IE A (not
applicable, inapplicable). LA ““NEIiE #2855 1 N HRAS 2 AT A8 X FifE
LR, XA NITHRES e 2 S, (R iR AR, At
ANFRIE MR IRAE R A8t SXMVER S T “ANENIE VKA R IR RS 2t
A MIET “AE 7. BRRUKFERA T BAT IS, BreL “ IRAE S
X Jm I ANE KA.

“COKFARIIRRE B X Ry “BIMARE” “ BRI ik —
FE, #REAE . P, FRATE T CANFE”, (HE A HIE”
WA RZ P, “ANEH” ZAPIEBL T I NuLL, 7E15 X BRI T “TER L,
A “AHhE”. XEELE—T: “REA7 /R0 “ BARAEAKIE, H
I ERELL AR SRR LARIIE” s T “AEH” fRraE “ TR E AL I
PEAVSIBIE A

KA R EF. Codd f5tgnth T MR, FEZ M “ %
RIEE” W52,



ped 1)

L FANIE Codd BRI BT ME
BEE, HHOEREREESR
HWEARSHK, MRE—REIEE
BN REZERXEXNE
B, ARENAENIEETR
JBRIRER I B R

THSIH T NESENEER,
5%, UNKNOWN 3 AUf NULL
f) E {8 /A applicable, [fj Not
Applicable £V NULL (I EE
F inapplicable KK, #E
X2 K R AR D 35 Codd # +
K2R, thEOARREER

N - I
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BXRBIEED "ERNER" X

ERMER
I | 1
TR BIEE
| !
FUHRHILAER | FERTERIAER A TER Hith
(non-events) (inapplicable events) (applicable (inapplicable
A-marked)  I-marked)

(vents ot kw10 e 3NIS)

Codd 1 20 IR KM IX 4 PR NULL, B (K R el
Per (DU IE 4 @, ARTEREIBERASE CEHUNTERED),
AT B A 502 X8, BUPERT ) DBMS #044 PiKA fy
NULL U3l T IR T SRR (ER AR 4 P A B AT
BRI, BUERRAH RS ¥ 8

AT APMER “ISNULL", A2 “= NULL”

EAZAT AN/ N THI AN s B () ) R 3] PR = 2 AR {5 1912 SQL
RS fige, RE N XA BT N SQL 1B A) kA
H—FH R NULL (AT, S REPATRILT .

-- & NULL B i $549 SoL 1&4)
SELECT *

FROM tbl A

WHERE col 1 = NULL;

IIIX 5% SQL W A), FATIIEEZNEMIEE R, BV IEMIN 5%
col 1 IS NULL. iXFINI2E CiB SIS if (hoge = 0) FIEEIRIER
FARL. B2t A M “=" EHATHIR R ? KRG R/ “=7,
IR FRATIAE /N B R

ZHRIEAEEE . 2, X wuLn A EEAUE W R 15 B4R S
#& unknown, [ &I R H 2007 wHERE 1) HLAGHIWT 45 R0 true 1T,
ANEEE I 4E 5N false Fll unknown (147, AHZESES, Xf NULL f#iH
HAt b BOF ], 2 RWEZE—FEE. FTLAGIR col_1 &AJE NULL, L

4k H R unknown,



O

TEEHAZIAA MIE NULL R
REWL? BARARE! ? R
FIERAEE" BT EMNE
MR, X ERESIH—T Codd #
C.J. Date F9IELIRAURL
BMEMEL—NFRR BA
ERT, BAEHENE" WKL
Froho FAEE M 1E A-Mark, X
AFRICTE R R EIRE 2 A Y
{EE (value), BAREBIELE
(variable ),” (E.F. Codd, The
Relational Model for Database
Management : Version 2, P.173)
“XF wuLL IREEN—HES
&, NULL FAN2E," ( C.J. Date,
An Intruction To Database System

(6" edition) , P.619)

a2}
C.J. Date #0 Hugh Darwen FJZ&E1E
(ARESALIERE (B4R D (R
BHEHM A Guide to SOL Standard,
Fourth Edition, #FHHR )

1-3 ={EBHEFMNULL

-- UTFHRFESWHAHA unknown
1 = NULL

2 > NULL

3 < NULL

4 <> NULL

NULL = NULL

A2, Fatt 2%k NULL A H A 1A S 15 21 25 SRR AN AT R L8 ?
XN, NuLL BEASRE WA A&, NuLL Hg— ANk “WHE” 1
Frid, T HEACE T FUE . Bk, X IFIE(E A NuLL 4 A B TR A
ka2 AE X 0.

“F [ 1E N NULL” “NULL {7 3X A 0 U0V A B R A IR . B
NULL AR, FrAARTEE Xk (domain) . A, WA AIA NULL
fl, MAEHFER—T: ERAMARBIE? KRBT FEhAAER
EHRE T HEMER, 7 R s BUE R 5. Frbh, (R0 NuLL 214,
A E A8 T HEFPAY

NULL & G A AR E N EE B A A 5 —ARE C 1S S
WE R, NULL 0 XN T — M E URZIETHHE 8T #EH 0,
KT ARG, H2, 8 SQL B NuLL A fih 4 515 5 H 1Y
NULL 2 58 2 AR ARV GFSEARTTRESHZ T “CHESVIH
Q&A™).

BOAEEZ, Ts NULL XA IE R A SR R, BTRAAAT
oA 1s BAEEE, T NULL AE(E. FElJE SQL HLIL A 1S TRUE.
1S FALSE IXAFEMIET], AMTHIESEHE, TR A BA 2 A E
{2 1E Gk A b vt SQL 1) 15 BB E A A9 E I IR FE, AT iZAE 1S
NULL FAEA2 — A B, R PUTE, S AL 1S NULL IZ R VF 5
Hi% @,

unknown. ®=1E&

A T4 P B AH unknown 517 | AT WIRR)L,
PR T NULL g 5N S = AN .

XERAA—f R FAH unknown FIE NULL [1)—Ff ] UNKNOWN

BB KA

4] @
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CRED R—AFMARTG . BI# 2R HE, J5E AR E A
AR N T, ATE RARAR RS 7B unknown, J5 3 HIid
1K' 5 BE UNKNOWN KK R, N T ik KEHEMFH AR, JATKRE—
A x=x IXPERI A #2530 x S FUH unknown B, x=x #fi HIi A true, i
x F& UNKNOWN [} #% 3| 7N unknown,

-- X RPHBHEENEER

unknown = unknown — true

-- XMESF NULL = NULL
UNKNOWN = UNKNOWN — unknown

P RIATE—T SQL MR = (2R HAE R

B —EBENEER (NOT)

W —EBENEER (AND)

W —E2ENEER (OR)

t t t

t u u

t u

P R R A o e = RE R IS 5, IXAE AHE T A B .
HAH SQL 181 & HE AR X = N RIE H A A k. WIXAE XL B,
IXANHERE AT PATE S SQL HIEHA  (matrix).
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NOT Ji&, DRDNEAAR LA H, FrbRifid; (H2&%F AnD il oRr,
RONH AR EERZ, Bl eiBic A ey mxE. A TE il EE
ROX =ANFUE 2 A ISR S R .

AND HJ{Ei: false > unknown > true
OR HJf& L : true > unknown > false

RS HAE 2 U E T 45 R . Bl true AND unknown, [Ky
unknown 26 2% 58 /57, FT LL4E B & unknown, [ff true OR unknown [if,
KA true G4 &, FTLALE 2 true. iCAEIXAMIGE G HURESE 7 {1
HHAT A I 7o Rl 7 E0E 2, 2 anD 2 H 45 unknown i,

SREEASIE true (R, WHR AND IBF L RN true, NS 5IEHK)
WU LA true)o 1X— s AR J5 SC AR H .

KT HIRFRA X AN $e TR T LA ACRD S ok 71—
N EAE R AR R R AN R . AT e Ty S T RATT I 1)
TAEZEEN IR, TR RS AN A JE, IERIRRE B
HPWEAEER, LR Foth— Mt .

NHEE MRS

W fiia = 2, b = 5, ¢ = NULL, M} FHEIXEE T EAE &
ft4?

1.2 < b AND b > ¢

2.a > b OR b < ¢

3.a <bORDG<C
4.NOT (b <> c)

Eo S

1. unknown; 2. unknown; 3. true; 4. unknown

B s

1. EEEXIEEF0 NULL(1) . HEh A ST
BAVRKL S ZE— DN B4, FTHER (LI “aril”) &
HAER?

43 @
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HEE20%, HEARAE20%, —ENEH—, —P

REAFIERNG? Bk, 7RIS A =2 o5 n)iX 2 M Ear . 31411
ANHIEZ) A WE, (HRZRNREER. W HREEFR, BamELRZ
20 %, EAAIE20 %, AFREAMNITENL. RERIEA “HUREE 7~
EefLi, sRE WA, —HLERL 7 “HIAEN, BERASHEN,
THEWEL T, X B A ARIXRE, A U E I A A i
SO < b X e AT 3 g S o (P RN SR R e T I G (B L e SR T W
bt (Law of Excluded Middle). 44 8 S, HEr A2 8 A\ AT A
RA, xar B IHEERBE I, b B E R, R UK
NIX— SR B A Aoy OB R A AR SO AR 1) o SRk BT,
PR

WA AETE SQL B RRSL, A T T 2 ) B 3% g e Hh 2 B P
17,

-- BRERE 20 FHEFR 20 5 HFE
SELECT *
FROM Students

WHERE age = 20
OR age <> 20;

WA, 7E SQL AL B, Heh HR A ML, ¥R Students
HEEAE T PR

Students
name (£3 ) _age (%)
Bkl 22
a=z] 19
B NULL!
BA 21

LK% SQL ik AL B B L5, FOVAEER A LTEA
JE A, FRATTTE E IR S B oY, ROXE NuLn 47 LG BE B A R R
unknown, FRRUL, LJHINX—ATRALME T H 1D B BT
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-- 1. AHERE NULL ( RE16) NULL |
SELECT *
FROM Students
WHERE age = NULL
OR age <> NULL;

-- 2. W NULL FALEEIBEG, £RA8 unknown
SELECT *
FROM Students
WHERE unknown
OR unknown;

-- 3. unknown OR unknown HZRE unknown (S% "E1RRE" hiiEK )
SELECT *

FROM Students
WHERE unknown;

SQL B f) A s S U FIMT 45 R true 1947, BEAELEZYETHIN
FELEREHL, T EAINN HXAER “58 3 MR,
- A 3 NEN FRE 205, HEFR 205, BBFRARA
SELECT *
FROM Students
WHERE age = 20

OR age <> 20
OR age IS NULL;

BOXFE, ISEHHE S IR SHETE SQL BLENA IERAII I U A R A
SBr B GRA TR, RRRNTCENIZKE D FIEN D, #a)
YL, RABIIAEH T RA I S RO, T2 H T Hd A S8h 0
REMZL G A, Fik, FATAIR BATE & MARHE S EiER
WAER

IS AN EIIE L0 A e, AR St bt —5E “B Ak 20 %, %
DA 20 %7 —AVE G AR AR I BN . SRTAT, XA R AE
SAH T AR IE .

2. EE%EB1840 NULL(2) . CASE Fix=UA0 NULL

FHIRATKRE — N1 case RiA X FK NULL (E N K AEH B &8 2
HILES R, BYIEE FHIMFEH casE RiAF
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pad 1]
PO 1-11 9,

F1E HHHISAL

--col 14 18HREIO, A NULL FiREl x # CASE RiAZ?

CASE col 1
WHEN 1 THEN 'O
WHEN NULL THEN 'X'
END

XA casE RIEX —EAZIRE X XZRFA, F A WHEN T-F)
f&col 1 = NULL 45X, IEWRKFE, XK1 HEEK
It /& unknown, M H. casE Fik iKW J7 % 55 waeRE 4] —#F, H
INH]ELA N true 51F. IEHINE 2GR N IIIX MR case £
ik

CASE WHEN col 1 = 1 THEN 'O’

WHEN col 1 IS NULL THEN 'X'
END

IXFREE R AR O, FLRE R R NULL IR AR AR T {H. X — 55 NoLL il
A wHEN TR I 1 58 T H-—AE e DUE . X BEEFXFAE S
Lt E “NULL HEARE” X .

3. NOT IN A0 NOT EXISTS 2 &1

FEXT SQL B AT RS AL, &% F B — NI v o5 ik
EX1STS®. XRENME, HEAHAME, HEET, ¥ rNor v5
B NOT EXISTS I, 4B AR%—FE.

BN, WEE NHXERIER T ER.

Class_A

name (&%) age (£F# ) city (k)
B 22 R

b ava=:] 19 BHE

SRS 21 Tt
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Class_B
name (£3 ) age (%) _ oiy (k) |
FrEk 22 gy
HR 23 Eiy:d
| Eiy:
R 18 F ot
HH 20 Fot
Al 19 fhZ=)Il

THER, BUEILIHPERE NULL, FATHE— F iR 4 X sk R
i) “5 B PHMEEAR KR FAERARR A P47, Wi, AEE
WRIF A BAAR. BONARS S RERAR, FrAAZIRAAE R 25
Fo SRR A IR IXAN KA 252, ) SQL iEAJ W T R
-- BH5 B REERRNFEFRTEH A PFEH SQL 1BG)?

SELECT *
FROM Class A
WHERE age NOT IN ( SELECT age
FROM Class_B
WHERE city = 'HRE');

X 2% SQL 15 1) 1) 58 1E Ay b 25 10 210X W 44 5 ARG 2 st ik 1) = AN BE .
SRR, B BE .

Sehr b, WS EB AR nunL (H 58 BAARERAED, &

REMUMI R 2R B AN . SR, XL NuLn — kAR 1. 3RAT—2—
PHERFERE THANE.

--1. JUTTFER, REERIIE
SELECT *
FROM Class A
WHERE age NOT IN (22, 23, NULL);

--2. A NOT 0 IN /%5 NOT IN
SELECT *

FROM Class A
WHERE NOT age IN (22, 23, NULL);

--3. A R EMHEIBE IN
SELECT *
FROM Class A
WHERE NOT ( (age = 22) OR (age = 23) OR (age = NULL) );
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--4. ERE - ERERENHS
SELECT *
FROM Class A
WHERE NOT (age = 22) AND NOT(age = 23) AND NOT (age = NULL) ;

--5. <> FMHE NoT A =
SELECT *
FROM Class_ A
WHERE (age <> 22) AND (age <> 23) AND (age <> NULL) ;

--6. M NULL £/ <> /&, £FRA unknown
SELECT *
FROM Class_ A
WHERE (age <> 22) AND (age <> 23) AND unknown;

--7. R AND ZEEEE unknown, MERFRHA true (5% "BRE" T8HERK)
SELECT *
FROM Class_A
WHERE false 5 unknown;

ALLVEH, X EXS A BRI T A AT EEEAT 7 ane B I, SR
A —4T1E WHERE T-6) A FIWT Y true. Hpl /2, 1% NOT IN TR
i B 10 3R AR B AAAE NuLL, U] SQL 154 B4R Ak 45 Sk i
. XARAHRILS

N TRBNEMIIZE R, BATHZEH ex1sTs #Hid.

-- EHE sQL 184 - L BEFBEARE RS
SELECT *
FROM Class A A
WHERE NOT EXISTS ( SELECT *
FROM Class B B
WHERE A.age = B.age
AND B.city = '"HRH' );

B RTER

name age city

5% 10 BE
B 21 Fot

FIFEHL, FATFR— P — P HEFIXEL SQL s& Ui kb BEAE RS A NULL
HIATH .
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--1. EFERERN NULL #THREE
SELECT *
FROM Class_A A
WHERE NOT EXISTS ( SELECT *
FROM Class B B
WHERE A.age = NULL
AND B.city = 'FRE');

--2. WNULL A ‘=" &, R4 unknown
SELECT *
FROM Class A A
WHERE NOT EXISTS ( SELECT *
FROM Class_B B
WHERE unknown
AND B.city = 'RE');

--3. R AND EEE B2 unknown, HEASE true
SELECT *
FROM Class A A
WHERE NOT EXISTS ( SELECT *
FROM Class B B
WHERE false B{ unknown) ;

--4. FEWEFROER, RitERH, NOT EXISTS 4 true
SELECT *

FROM Class A A
WHERE true;

WHE R, AN SRR ANREREARRN R T (H
&, MBS ER AL NULL {1558 A UEAT EUES A0 B4 Rl i
AND JEHE, A RFHRAL ). ARSI R, RN Ex1sTs ik
WE AN £33 7] unknown, EXISTS W £>i[n] true 8§34 false, KMt T
IN F1 EXISTS o] UL H A {di ], 1 NoT 1IN fl NOT EXISTS HIAO]DLH
B HARALIR . BRSNS AR R L AR EL S, (EAE N
By e LARITR UL, It s B A B A — TR IS

4. FREIFIEF NULL

SQL HA5 ALL Al ANY PEAMBREIRIE.. KA ANY 5 1IN 225401, FTbA
BATALHAEH any, FIXH, RATEEE— N AR ALL f)—L53 &
HIN,
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ALL A DAMIECRIE ] — 2, FIORRIE “ SR X X #iAHE,
BT XK BE A, BETOR, kT4 B BERR LN NULL (1
S L BARIE. SRR, MAIXSKRHRRE S P T & “H B YHEAE
RAHIPTA 2R/ A PE2A42” 1) SQL 154,

Class_A

name (&% ) age (FE#y) city ( {Fik)
A 22 HE

h 2 19 5E
B 21 Ft
Class_B

name (&% ) age (FE#y) city ( fFik)
FrE 22 i

HR 23 KR

s 20 R
5 18 ot

HH 20 Fot

pavill 19 eI

ffi ] AL F AR, SQL iEA) AT LUME R X FES.

-- Tttt B EARR RN AR E TR A PFE
SELECT *
FROM Class_A
WHERE age < ALL ( SELECT age
FROM Class B
WHERE city = 'R’ );

B TSR

name age city

Eava==) 19 5x

R A E L EER N B, B EEBOA . H2 i
HAFEBATE, SR8 7. RE R, SRR nae&ih 22 %
HI55 W /N R EAAZAS . SR, 1X 2% SQL i A) AT 45 ik & =5
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KRN, ALLFRELSR AU AN ER I HRIARNEIES5E. A
I BT BT R o

--1. RTFERRRERTIR
SELECT *
FROM Class A
WHERE age < ALL ( 22, 23, NULL );

--2. ¥ ALL BEENBKEH AND
SELECT *
FROM Class_ A
WHERE (age < 22) AND (age < 23) AND (age < NULL) ;

--3. ¥ NULL A ‘<" &, £REA unknown
SELECT *
FROM Class A
WHERE (age < 22) AND (age < 23) AND unknown;

--4. 1R AND BEEES unknown, MERTA true
SELECT *

FROM Class_A
WHERE false B unknown;

B ARENE? NULL W BE R AR AL, AR K SAREAZ B T ?

5. [REIFEARE AL EEMNH
il FAR B PR AR ALL IFHA AN RZ A . 4 R PR B PR A S 1
A HI SQL, RiZHE R IR

-- Bt B AR RN FRE/ N\ NS ERT/NE A PFEE
SELECT *
FROM Class A
WHERE age < ( SELECT MIN (age)
FROM Class_B
WHERE city = 'R&');

B HTER

name age city

hE 19 HBXE
BAR 21 Fof
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BOA R RIS L AR TEI e, IX B th AE & 214 BLATR
WA ZERA, RERHEGS TR SIE NuLL BEHRHERRRE. 1
AR PR RESE Class B X 5KR BLA R MR AAF /£ NULL —FF.

Aot IZREREAEPTIR AL A R B S AR B 24 ?” thiFa A
RIXAME IR AR AR, ERRAT IR AT #, ALL I5 TR AR
{E PRECRIE I A AR S ST R B o

ALL i3 MHFRILERTENRAZEESRDN —Qf
RIEERL: MAFERILEFRRENERFE/NIFETEN — Q2
FEBLSEE R R, XA TR — R (HA, A T w1
BIE BIRREE, R BAFAE NULL I EATR AN ). HSiea — Mg i
TEATHRAEN R, KREAERAE?
B, A (BEERED AN ERED. B0 Class B X5k
FNUF PRt bt

Class_B & BEELFEHFE!

name (&%) age (F#) city (k)

R 18 Fot
A 20 Tt
raolll 19 fhzE)Il

LR PR, B HERRAAEAEAE R XN, A ALL 51 SQL
BRI EWE AP EA. SR, FIARE s i — AT B
WAR], RPN, MEFEHERAANZTR (Z£) HSIEE NuLL, K,
i FIARAG R L SQL 1 A AR N IHTIXAE— 20 2B AT

--1. HREHRFURE NULL
SELECT *

FROM Class A
WHERE age < NULL;

--2. X NULL £ ‘<" FERA unknown
SELECT *

FROM Class_A

WHERE unknown;
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HBo R ARAAFAERS, ARAE L 25 75 R A I T ZIR BT a 1T, AR
TR S, FEIREIFEATR URSEIXIMT A, FEE
H ALL iB1A], B3 Al H] COALESCE bR 5K B 18 BR iR 9] ) NULL 4b 3 R
ERIE.

6. BEREUFD NULL

SEhR b, N NS KR B NULL A FUR AR AE R 4L, counT DLAR
M5 E R R k. BT DL I 25 @ 1 SQL 1A tH 2> 71y Sk i A8
AFEE R,

-- B FEAERENF AT ERITEE/ M A PEZ 4 8 SoL 184)7?
SELECT *
FROM Class A
WHERE age < ( SELECT AVG (age)
FROM Class_B
WHERE city = 'HR&');

WA ELE R 2 A0S, Ave OR [A] NULL. R tk, M) WHERE
FH)/KIZL /& unknown, WELE ST, [ sum & —FF. IXFMEH
fRR T VE R AP RN B4 NuLL 05 R ARE, B4 B RS
NULL, {HZ2UWIRIESA NoT NULL 290, A7 24 Hoddd A3 {E L
e, 2 REEE R NuLL U5 EARME T .

FA RBRBAA R ELIX AN P2t R 0 By R, BTDUCE N R
RFIIN | NoT  NULL 29 32 o ik MAR A FVE BRI BRI IRAIESd S SQL
AR P B A 75 AR T o

RS

AT, AV S SQL I NULL A =AEZ AR R 10 2 inl L, AR
VRIS B 77 T 43 AT T HRv . BORIXAMEBA LT 4%, FrLLZ i A
T SQL Z(EZ M AT RE2 WA AE R IREL. RFIXHE, AT
P —RARATE .

1. NULL A2 {8

2. BBy NuLL ANRAE, A AASEEX AT A .
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€
RBan [REFEOG ], B
FoAsh, — R

F1E HHHISAL

3. % NuLL £ 1B 1) f5 145 32 unknown,
4. unknown 53 HIZ T, SQL BT AT A—FE,
5. #OPIRIBER SQL PIPAT IS FEREA BN 4 HHIE O

RJEUH T, EAEAR R NULL ORISR0 A, BT VANZ AT
& HL N NOT NULL 230K HERR NULL. IRl T LA 2156 4 ¥ — (32
A (BAIFAREEERRD. BAUINEREARS 2-9 7 BHAH,

BEAR, AR SRR GO IR AN B AR BRATUEL I B A MR ) 1% AR B ik — b
WEgt, WS E TEBTE. HaaAS 2-8 Tl EA A = HE R e
BHPHRRES, Nz KIS EERAA.

1. Joe Celko, {SQL M E1ER (£ 4 AR )) ( ARHBEEHAR#L, 2013 £ )
SR ZUAERE R EE 13 2 “NULL : SQL Bk 2 304 7. 21.3 7% “NULL
AINQ) 837”1 22.1 45 “EXISTS I NULL”.

2.C.J. Date, ( RERRXFZHIEE: THREMNXRER) (BFILY
k#t, 2007 £ )

C.J. Date ££45 i B g 138 B 1t 5ot wurn A1 =02 1) K. 5 Joe
Celko FJTAHEL, XA FEIR T HEIINE . AKTTFHkH) CJ. Date
(AR X AT

3. FHWAA, (BHEFMEZ)® (ZFHERZEHMS, 2000 £)
TERNBHSAMNT TR, ZBEAANRAN T —HZRON. BRH
TR, BRWEEZES SQL HeR AR Bk Rk 2 H — AR,
PERTERIZ RN TR, 2 EEHER

4.11%% C 1= Q&A (3) [0 1 NULL]
(http://www.st.rim.or.jp/~phinloda/cqa/cqa3.html)

Q: WEAWBLAEM o G = HEHARI, A4 m] DU FE e 2

A EAZHIARE T R I T o, JmiFds S MRS REN K
Mg AR if (p 1= 0) XFEERS, R p RIEEHEEE, gIEHSIA
NI RIERE, BT o MR e kAL EE 1.
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1- /A HAVING Famh &

> HFHIE

HAVING FH]Z SQL BE—NMFEEZMNIEE, BEMEFLERANRZMINRE, B, EER
2% SQL mmESX—ABRMXE, MAEEIFEE 2. &, HAMGFES] HAVING FRAINAE, #HiM
EfERESESNE S MFE—IES ABRAHTIRE,

€D

% TAESRBEOTEES
BUHANTE, AB26TH
AN

B 5@

SQL Sl IiE & A —HF, X PR iR 2R BT e =, (2
ST — TR UR A T T S & S E LR 7 B R G LRIk, T
BE O 2 LR Z

SQL #5 Nt 5 A F IR FA T H— DR, T —Fhdk
“TOFES” BAEVOHES, RS BARESRD, B2
ANEFR IR AT A, BRGS0 T EMESRESE, O
H E R, TG IRA BRI — P B &R iR S O,

AT, FATHE ) —F BAvING THEEAE 5%, RN —
N S AR S A SQL EREE A R . @t FRAT g E
H e T HES S S I AR B e 2, 3 7 5 L b 3 8 T [r)
SEAIEAR.

TE1-2 745, FATT#F T —2 SQL AE AT M AR G155 IRFIE, A7
LTI —IH . EIREAE S e T R REEMSERENES”
KRR, XGPS DR G RN EAT IR X —
FRAE. ATTH LA IR I ARSI AT 5, (A2 A AT 2 H 3 case Rik
R RSN, BT R 1-1 35/ 1-2 95, B R ®
IR

‘_H

55 @
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€D

thF KR, 27 ORDER
BY ¥4)i3? {8SCFR I ORDER BY
ARSI MIZHEY, MRIRE
X H)—EB4>, “ORDER BY 7E3RIN
TNERFARAE, BREAS
HARXAREZHM," (Database
in Depth: Relational Theory for
Practitioners, 0’Reilly Media,
2005)

F1E HHHISAL

B SHEBkmRS

W2, BATE PGB R 22 2. RSO — ik L
ﬂ%%,W%&ﬂMWmo&m&@%@&%%%ﬁﬁﬁa%xkﬁ@
R

SeqThl

seq (EZEHS ) name (ZF)
1 S

2 =z

3 E3A

5 +*

6 BT

8 ¥

BIRGw TR — B E LS, (HSEPR Bgn S IFARIES N, ST
47, FATEMAIE 1S, Bt Bk B RS REEL. W
RAGABIIZRE, Bl RAIUT, BaA]—FFaigesktisk. H2, R
HIEA 100 717, Bzt AoA AHRIREA® T,

ISR TR R P BAR A E SO B, T4 T S F80E & AT, PR
LB N XA

1.3 “EEHES” FEAFSEEFHITHF.
2. BN B E— 1T T—ITHRS .

@mi ﬁm&%ﬂ?ﬁﬁ ﬁmmﬁiﬁﬁﬁiﬁﬂﬁ%%

W%%ﬂ%m&ﬁmfm ﬁﬂﬁﬁ&&ﬁﬁf%Lﬁf” mLA@
LN NEES KT, iR EE—NES, wia b
&S THHIZFE AR IR A 7] 7

-- NREEWER, HPFERKNES

SELECT ' FHERKKIRS ' AS gap

FROM SeqTbl
HAVING COUNT (*) <> MAX(seq) ;
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WHITER

R NES

MRRXNERERA 117, WA T, R VITHES,
%%Tﬁﬁﬁﬁiﬁ’]ﬁﬁ KRN, WHH count (*) Gt kAT HEE
Segws” HIEBAE, Ui g5 MRS B m 2 i skt i,
ﬂ&ﬁﬁ% WA LY, COUNT (*) 2 /NT- MAX (seq), IXAE HAVING T-
ARSI o IXAMAE R T2 3 47400, o0,

AR S-S RIE FoRIER, A B W I H 5 2R A B A
AT SeqTbl £EH L A& B AFAE—— WG COURRBUR . #AiEde, #t
g T E RN R, vAX (seq) THEH), RH “F| seq i RME ML
AERKWES S (ANERED” MSKESRITERNE, M count (+) 1t
S/ SeqTbl X 5kR HLALBRI TR A (RIATHD.

BERATR
(BREES
£4B: COUNT(*) = 123568
(SeqTbl&E &)

T, ARG BRI ER I S, BABES AFES B K
TER N E AR
W RFFEZERT, LM SQL iGH) Hi%H Group BY 14, UL
BORRDPREG N AT XFMELL T HavInG FA) W2 AT EMEAH . 7EL
HIf SQL bk HL, HAVING f-H)UAZ0AM GROUP BY f-A)—ie{fi [, ArLAF
AW NS RXFEI R (H2, #BRILER SQL ArfEk i, HAVING
CIARENEFEAG T FE)EAIAAMERR O, A XFERT, BARETE sELECT FA) HL5]

GROUP BY #fE, AT HEET

crove Y 741, mEEAEL  HFERKIERBRKS 1, EAMSBRE B E, Eaieg
2% #{ "t N$5 FE PARTITION BY

&), BEEE EYEHK  SELECT COUNT (*) IXFHEHEEK

SRANER, BES5XBhE

B, PEEIESEAD 259, WAE, FATCEFEIX KR BAAEREN RS 1. TR, HREHR
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— NORKIR TR ME . R MEZE vIN A, BRURERAME N XS
SQL 4],

-- BHHEGSHRIME

SELECT MIN(seq + 1) AS gap

FROM SeqTbl
WHERE (seg+ 1) NOT IN ( SELECT seq FROM SeqTbl) ;

W75
gap
4

X B A 347D, T NoT 1IN AT T A A AN S,
KA THER WS REMFAETRY. 5,43, K57 “6, N~ “8, &7
RJUTHE AR S BB T — 'S, T T ERRS R NE. ik
AR S, WERRMSRERARS 8 M F— M 9. MO
Pl T, RASCHA—FE, DR ANFR) (R SeqTbl B 14 5+t
FrRR RN T HEEE). B, GIXKER—FEETIT 51T 2RI
B H SR A AT HEF 1 o

JBAE W — T, 4123 SeqThl B AL NnULL, 41X %% SQL B A [ &
WA T . WRAHEA N4, WS 1-3 7.

TR T SQL B ) A B g 5 (W R A AR ) R, AR A
BUWIEA 4, FFARRGE AL BN, RE SeqTbl B %A %
Sl WABRKG S MENZ 2 1, (HRIX P2 SQL B H AR
IEFER GERE B OB —F, AR S 5. S TEW
BRI B e A A, RATTPKEAE 1-10 5243

% A HAVING FRBHTFEN : KAY

FES T - ANER I 44K i JE TR W2 1E 1984 R K Rk
TR, BT T B A B AR P38 T HA ] T 55 000 376,
F 1 R 70= 240 HITHIEZRE, K& 1320 JTH T F—BHE
A K Z A RE BRI L, SAMIXMCE S E A — 2 Xl BN
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X Jmteal R AL 7O RS R R T I NBA 2 R R 5
0 EAR O M, KAARG T SRR AR E R IR DL, KRR

X A % % B B L.Gonick £ W. s
smith gy ie CRmgitEaAl) 154 Graduates IXFf.
(RANE, TTHBE SR, 2002
%),

Graduates ( EeML 4R )

name (&= ) income (YN )

L 7% 400 000
B 30 000
I 20 000
Pl 1= 20 000
BT 20 000
FH{CHT 15 000
IS 7E ) 15 000
G 10 000
ke 10 000
HrRlE 10 000

WX A7 o] DU, (A RSP 3B A — AN S, IR IR 5
Z R B Coutlier) [FIFENR, 1 5 5 0 A5 FH 5 e VA A S ot 7
B FEF ——AE (mode) MR H Pz —. EIRMEIER AR HI
KB Z 1A, BIAE H i B AR N AT . Bt LI 1% Graduates
e, AEEE 10 000 F1 20 000 X PAME. £z T RBAT S — T anfi]
F SQL & AR A HL -

AL DBMS T2t T R SksR A e E, (FH S ARk SQL AR
fa B, EERABIAHFM A AT S B —ANMES B, )5 LR 1%
MNMESBER BT EMEEZMES. ] SQL X AHE/E4 4 IE IR T
—FEfT R

-- KK sQLEE (1) - FAIEE
SELECT income, COUNT (*) AS cnt
FROM Graduates
GROUP BY income
HAVING COUNT (*) >= ALL ( SELECT COUNT (*)
FROM Graduates
GROUP BY income) ;
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BT

income cnt

GROUP BY FHJNER RARIEERWIME G LA T T GT 12
FABR, ARG TAEAFEIHTHT . B, KN (income)
{E) crouP BY MBI, H45E] S1 ~ S5 1XFE 5 M4, W FEFIR.

W B (income ) 4 GROUP BY 895IB 556 5 N7 &
SO: Graduates

S1: 400 000 S2: 30000
RETR B

S3: 20 000 S4: 15 000 S5: 10 000

© @ tafE R
HE MR S3FISE

XN TEER, TR EZHZE S3 M S5, #& 3 Mok, Kkl
& RS 2 MES.

TR 13 RS AL i T NULL 8 AR I 2 H I i)
ATV AE R BOR S . X B BRI TR B ZES, Bk LA
-- KA sQL B (2) . EARERK
SELECT income, COUNT (*) AS cnt

FROM Graduates
GROUP BY income
HAVING COUNT (*) >= ( SELECT MAX (cnt)

FROM ( SELECT COUNT (*) AS cnt

FROM Graduates
GROUP BY income) TMP ) ;

ISR Graduates A AF i AESCIF B, 7 T A2 R 5 7K
KRB, SCZEAMIR? BARESEZNIATHER, ARG AT 170
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IRREEAT R, BRSNS RO AT T — MO E A H
R NEIRSS 7y — AR IR ORAE, DMEJR S RATREAIL, 51X
FEEEARLE, A SQL BEAS T ZARM AT ZRAHE.-

IS A HAVING Fai#HT B « Rebfgy

O IRMEAATE R, 5 A BRI 5B — A T A
(median). ‘EFRIRBEESTHITCRIET B S IFALT BRI e % .
WREG TR AN EBOVEREL WHCh R P TR AP EE P .
[f i) 3% Graduates A7 10 17 %4, Ar DAFRATTHL “ s 87, 20 000” Al “ 55
1647, 150007 [ISFI4ME 17 500 1R A,

WA SQL, AT SR e ? A5 1R I AR AR 5 VE A A
FEFBATHEL, RARRAEEIN . T LLIRATISR 5 — T ande] F T 9] SR 4 11
i, SRAWAL TS EREIGER.

filiE 2, KA BT R AL /AN i o AR i A TR,
Rl LX 2 A FELFERAEAIERECR. X8, ERESITER
SERE AR RO, BRI N E TR,

W P RECRORN B
S0:Graduates

STTRRES +14 S2: EFEA +14

10000 10000 10000 15000 15000 20000 20000 20000 30000 400000

HEHH TR TE
(15 000+20 000) / 2 = 17 500
HE PR

FBOXPERR BRI R R A TR, e RIAR SR B R 7 1.

-- KO EE SQL B4 .« 7E HAVING TA I E 5%
SELECT AVG (DISTINCT income)
FROM (SELECT T1.income
FROM Graduates T1, Graduates T2
GROUP BY T1.income
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--s1 t%
HAVING SUM(CASE WHEN T2.income >= Tl.income THEN 1 ELSE 0 END)
>= COUNT (*) / 2
--s2 &M
AND SUM (CASE WHEN T2.income <= Tl.income THEN 1 ELSE 0 END)
>= COUNT(*) / 2 ) TMP;

X % SQL 1FA) (1 B S AE T LU 6 F “>= counT(*) /2”7 HLE5S,
XA S RE B B I B S I AE N T IE M4 T 4R ST AN
S2, TR 1 ikix 2 N FEMA . R ERE S, KSR “>
COUNT (%) /27, B4R AN EOBEN, S1 0 S2 st LM ITER 1,
R S A T

MR FHEFEE G TR MR, A BA rroM T A] BT
WEE R RAG —4B0E, FrLAbER ave 3T DL2skd, (B2, nREE )
A SQL iEA) (EIEH T o &= MCHBEOX MG I, ave it 2
EH, XGRS T casE Rk, HiEEBLL K HAVING 6]
55 SQL M FiAgs, 2B wAFik IR

FE R FEIXAAT L2 o) 1)1 38 TBE, B35 Je R IR A Ar 2
Efabr. WRAERAL (B BAL T 20 LRy, — M RAER A
T 5T R ANGOAT AR B E, a7 ARBRI A, IR AR TR
FANE S T LARE X BT R I 1 o

B smiafRas NULL ES

COUNT PR II# /5754 COUNT (*) Fll COUNT ( #1144 ) Piff, Ef1MIX
MAEWA: BRI BRI A 5 A& count (*) A LAH T nuLL,
1M COUNT ( 4144 ) 5 AR & i —#F, B HFBR B NULL (4T R T Geit .
B AN X A AT DL OX 4 FE f#: COUNT (%) ¥ i) [ & BT B AT B H, T
COUNT ( §1|44 ) EXWIIIMIAS—5E A&

Xf — 5K 42 /& NULL [¥) % NullTbl $447 SELECT -4 5t it 5 4& Hb 018 7§
HIXAT -
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NullTbl

-- FENEE NuLL BFIE A, cOuNT (*) F1 COUNT (514 ) MERZERETRMN
SELECT COUNT (*), COUNT (Col_l)
FROM NullTbl;

WHTER

XTFREPADA, £S5 SQL BRI RATMARTEZ N &, (HZ
WRBELF AR, AT AT DU NEREARINER . B, KB4 —
SRAFAE 1A A SR AR (T HIWIOAR Students,  W17F .

Students

student_id (25 1D ) dpt ( =Bz ) sbmt_date (23 HH)
100 B 2005-10-10

101 R 2005-09-22

102 B

103 B 2005-09-10

200 B 2005-09-22

201 TEpe

202 sl 2005-09-25

ARG, “RZHM” Sl s NHIE, A 2
NULLo I AEFRAN 75 2 MR T 7 B RG22 5 1) 25 A 4 AR HR AT 1 4 (R
2R, AR ). S H & WHERE sbmt date IS NOT NULL iXFE
kW), SRR SR, SRMAEN T (B S
N102 2R IRE. IERIEERE, L “%B” y GROUP BY [
FIVAE T X R T2
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B T ESAIER T IRENZBIRL

S0:Students EEHES1F0S4

STk S2:30 Bt S3: Tk S4: 255 £k

NULL
2005-09-10 2005-09-25
2005-09-22

COUNT(x)=2 COUNT(%)=3 COUNT(%)=1 COUNT(%)=1
COUNT(shmt_date)=2 COUNT(sbmt_date)=2 COUNT(sbmt_date)=0 COUNT(sbmt_date)=1

2005-10-10
2005-09-22

KRR 4 DT ERR, FATEZE ST sS4, A, K2 THEA

H AL FEARSRIFHE R AN ? 25 & “CoUuNT (*) Fll COUNT (sbmt_
date) 4B —5”, XKy S2 M1 S3 1% 2 AN HAELE NULL. K, &
FNZAE T HIXFE

--EW BRAH JIRAES NULL 8B (1) . £/ COUNT #i%
SELECT dpt
FROM Students
GROUP BY dpt
HAVING COUNT (*) = COUNT (sbmt date) ;

BHiTE

288, i case RIAA W AT LASCHL R ThRE, T HEEmiEH .

-- &g 1B EE” IIRAES NULL %6 (2) £/ CASE RiAR
SELECT dpt
FROM Students
GROUP BY dpt
HAVING COUNT (*) = SUM(CASE WHEN sbmt date IS NOT NULL
THEN 1
ELSE 0 END);

ATLLE R, R case RIEAN, K “PEZLHM” A& NULL 4T 45

WAL, K “PRAHM” Jy NuLn AT RRC N 0. fEIX L, casE Rk



1-4 HAVING FAIHhE

65 @

PERAHS T HEAT FIMT R 2, RIS Te s (=17) BRERBTWHL T
TR ARG . XFER R EIRATFR N RHE K £ (characteristic function),
B B T A BRI EFONE LR O T RHMER B,
TELR ) 1-4-2 HHHEAT S5 2D,

BxXFE, HAVING THJ R DLHERT AU SRR TR, Rl e 55
& R case ik Al N BA S R R .

B B RREEEHTEnES N
TR, BAMRGAEXFEMEKR: SEEBYTHIE 1R R [tems,
A K BN I Bl 1A JEE A7 P36 Shopltems. X J2 ¢ R AR Y i 285 UL 3 1) %

g5,
ltems Shopltems
shop (JEGH)  item (&)
b7 s IEDYi
YRR & 4R
BiT%E & BiT%E
& aw
i by
i YRR
i BiT%E
RIR Bl
RBR YRR
KB BiT%E

X RIRATEA W R TETE 7 % tems T ITA B I ER . k2,
EEWERANGIEME TS . KBUERAWIE, FTUARRIIME . X
O .
Jﬁ%ﬁﬁ%ﬂ?%ﬁ’fﬁ@ﬁﬁi%ﬁﬁ A ) AR SE R TAE R R R R BERAZ I AR R ) T iE s #r e, {H2 R
E%ﬁggiiﬁ’f*gzmg B —TFERER, el e N HEIR 25575, B nTE BT 4
# HrEEOAT 2xe R FEIN IR Z MW B, B G TREOR TR E B A UNIX A
BEI, BAROHHXL, B8
BRERRERN—EUX (6 Oracle P BRI RE T 1, S5
s e S5 Shopltems SR —ANSLbh (ZEX R IEH) (012 Bor S

5 NE2 T 0 4R PR 4% 43 75 AR SR 89 5% S N v S NI
£, AR T B, Tt LT, {7 WHERE F6) BB OR L I 4 i A PE I
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IERASE R, XA2ERDY, fE wHERE 6] BRI 561 SO0 3 BLAR 3 — AT 4L
FA R

-- BEEE. KRENBTERNEENES : %6 soL B4

SELECT DISTINCT shop

FROM ShopItems
WHERE item IN (SELECT item FROM Items) ;

BT

shop

s

IR

KBR

T IN SRR LSRR TE 1“5 A M el AR R R B AT %
IR, BT DU B A 3K = Mg it o AR AT — B, s tH I AE A 45
RE Bz s wt 2475800 (BEE AN WEEIFAE? 1
WARFKOAHIE 7, el EH HavING TR RAFRX AN . SQL i
AIRTEME P X RS .

-- EWEE. KRENBTERNEENIER  EHK SQL1E4T

SELECT SI.shop

FROM ShopItems SI, Items I

WHERE SI.item = I.item

GROUP BY SI.shop
HAVING COUNT (SI.item) = (SELECT COUNT (item) FROM Items) ;

BHTS

shop

e
R

HAVING FA)[)F 2] (SELECT COUNT(item) FROM Items) [JiR 0]
ERTE 3. R, R S R A0 E 4 0 PR A B R AT R E G 5 R 2
3ATHIE 2k s XA I 1)K BRUS AT AR IR 45 2 2 17,
FrAKBUE APk S: Al GEWE (hE , @65 FATERERR
SRR, Pt bk AAh, RSN 9ER G452 317,
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FTCL S SR etk
SRIMAEVER, R HAVING T-4) Bf A HAVING COUNT(SI.item) =

COUNT(I.item), ZEHRFANS T @R HXANZME, G, K. KR
X 3ANEMA Sk . X RN, 2 3E R ER R0, COUNT(I.
item) PMEAIZR Items JEARIATEA—FET . FHEPATER—H T4,

-~ COUNT(I.item) MEEZF—TR3 T

SELECT SI.shop, COUNT (SI.item), COUNT(I.item)

FROM ShopItems SI, Items I

WHERE SI.item = I.item
GROUP BY SI.shop;

WHITER

shop COUNT (SI.item) COUNT (I.item)

s 3 3
R 3 3
KB 2 2

R 1o IRAHE FRBABEFML T, BEUAHEREAL G M
B JE G ERAAAE “H&7, HEmEEEA “@nai”), ibgIRE N
IR B XA ARy KGRI < R ERTE” (exact relational division),
R IR BB T AR S 0 SR E (5 A, BT—AN R ARy i L
(division with a remainder)). ffHRIX AN ] BFRAT T LA FHAMESE .

-- BHARBREZE | EASMERA COUNT R
SELECT SI.shop
FROM ShopItems SI LEFT OUTER JOIN Items I
ON SI.item=I.item
GROUP BY SI.shop

HAVING COUNT (SI.item) = (SELECT COUNT (item) FROM Items) -- K1
AND COUNT (I.item) = (SELECT COUNT (item) FROM Items) ; ——-%?#2

BT ER

shop

R
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PLEE Shopltems A3 RFATINELERESG, BINE ltems AL
WAL, AT LUER G AHRATH) “Litem” %1/ NULL. #R)5, BATELATLA
158 F 2 1l B A 2 A 3R AT 3 HHHIY count R8I HTT 1. %M1
HEBREE counT(ST.item) = 4 WMLGE, 20 2 SHHREE counT (1. item)
= 2 MIKBUE (NULL A0

W& Shopltems FO3& Items SMNERE G HILE

shop Sl.item l.item
i 0858 G

& YRR AR
& Bi7E B171%E
e B NULL ( BRARZREH )
R 02575 G

TR YRRV 4RIRYE
TR BiTE Bi1%E
xR e NULL ( AR ZR S )
RIR YRRV YRRV
RIR BiTHE Bi1%E

ORI, MERIAMERR, KZ SRR Ttems {4 1 RHATINE
FARAE, X B TN EMKR, RAEH] Shopltems 1y 7 EE, X
— R AR

\ 5 XEBREFIEZHE

AFTHABHELTERXAREEE, R HMEHNFERE, T
VA B4k Shopltems + Items, £ T A LARECAKREER, RANTUANREER
MR —— R E A A EREM—T . B ffefukd 2 A A
kR BiRE S AR A RARE THR AL

20 +5=4

WEREL R ]

] FREL W E

4 x5 =20
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ESQLE, XX#EBMYE TREZEHL, B ki (&ltems) XL
H i, REREFILR, #4435 & Shopltems 49 F % ( R— 22 ZEMH A
Shopltems ), ALit kR4, XA “HBEE A" X—sikedk,

FAMFIEL R K ZAREOP 4o £ RARM B, R, A EFRIAE R A E
HIAHF R Y, XTI, BRAGTIRS (K5 IEAZREE A #E
AT ), kAMBiEiEHAZ Codd HAE LMY 8 A% RIEHA P og—AF, LERE
REY X FEH,

ARARA A CRRAANI JaR? EHERBEKG—ARBZ, XARKE
HOZLABREAN, BT XENGBE e mAP R ey rhikiz {250, CJ. Date &
4% EXISTS 3§32 5L T — Ay “HRMMEEA”, AN @G0 EELELE
4R EANBOA S RF ., C.J. Date #9815 512 £ & Ttems & 4 B AR 4 =) BT A7 89
JEAR, TR @A R COUNT Fi g FRikiE M 2B W) %, & A IRikiE Had 47
RALHAZE NG, T BALRR 5 R 092 BAF BTN R R A XA F IR

S AH g

RZ N 513 HAVING T A4 s LRI I M —#F, JFA K2
Wblex, Uit —FiE s, AMENT €. HRBd A YARE, HE
REHAEW A, HAVING A H SRR BN, ERMAESESHN—
KHFFE. Kol case RIARE HEES HAMBAL A M HE R KIEE
o) WA

NHRATE .

L BRI, e MBA T, FrLh SQL AHEATHET .

2.SQL AR HFEFHES, BAMER. K003 WIEERIE.

3. SQL i@ AW A= il A KRB H AR S & SQL MG A i 25 5
A e ik 1 A PR R e R, T A TR R R E

4.GROUP BY T-AJAJ LA RA R T4E-

5. WHERE [-H] PRI E S TR MIERT, 1 HAVING [H) R I A4
B AR HITER
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EBARE, RGBT TR R NE? AR, W
DB TR

1. C.J. Date, ( RERRXZEIBE: THBENXRER) (BFIUHAR,
2007 4 )
553 CHRABEFT Xl ExTsTs {81AHHT IO R REE
T T BE R BRI R B R TRRBIE EIER “IRAEI 1’
KZAFT7, IR,

2. Joe Celko, {SQL #EiEm (% 4 i)Y ( ARBBEHARTL, 2013 4 )
FE55 31 & “SQL Wik vEgiit” B, A KEH navinG 1))

3. Joe Celko, {SQL f#z% (%5 2 kit )) ( ARHBEHARYE, 2008 £ )
HAVING (A ANERZ B EENRZ —. “3k 20 WL R N4
1 Fl HAVING f-H) 3R 4 Pk i e ) e R B T kA 21 KL /AT R
T RARFISE ARG 2 kR 57 (IR ——hAR 17 F1 ik
58 [ERG——hiA 27 #AAH T AEH HAVING FH) B )RR s “ ik
64 T T NH T ZHRFZRPIEERXFENEBANE . %R
aif s AT 2 E1E,

4.Joe Celko, Joe Celko’s Analytics and OLAP in SQL ( Morgan
Kaufmann Pub, 2006 4 )
ZBEEI TAENE D RECT AR SQL, YIARRA R, il vHEIE
WV BT T IRIR AN T R RBRiEIZ . i H Row_NUMBER pR#K H
R T EARA R, 1§ —EiE—T.

B g5

O® £1FE 1-4-1 : RS ERENINEZE, FERAREBE—THR
fE RGNS B, BATS 7% SQL iEf), ik RAE
FAAEGR R 45 IR B 45 . 5K SQL iR A s ah 4k [ml — 47 45 R,
IR SRR 20 5 IR 1] “ AR SRR KIS 5 7, AAEAE SR IR G I 3R [ “ AN
FEAESR RIS 7



1-4 HAVING FAIHhE

71 @

O 43 1-4-2 : 3] “HEHE”

X BLERATIE I IE SCHh 3 Students, ASHMEZR S — T RFAE SRAU FHIZIE o
VA — 2 A “ RS EE 9 AR TR IR (1 SQL B4,
TR SRR R 0 0t o BB 25 09 100 22 AR 10 AR RS i s
FITUAN AL 45 o SCEEBER T2 B A 22 A MR B ACHRS BT LA AN 2
FAF.

04 1-4-3: WhEAAES ML
T <P RRHIE SR MR A B 105, RIS R U HE T W2
SO, LA A R, HU T3 55 2 W
TR, Bl 1A LRI KRB D DT B
ST A SQL 9, UFR A REOS 5 I F T R T 4 B
LSRRI Y. my_icen_cnt SLREMMBLA FEAIRMAH, aite_
et R RFIFEAL.

shop my item cnt diff cnt

fies 3 0
KBR 1
R 0

BR#tXE25 IEME@Efricancu@126.com) E= EERIY
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1= 5 shigzmms

> SQL H55 s R HEH 3R

HiEE TR EEXN— MR R T EE SQL IFAMBUTE R ABENEN, EH SQLiE
BARFARATXANENMHIN, FAIAEERLET X, &7, RIMBETFIEXERPEFRRE
BTSRRI E X MR AR T %, RANER—THHEEEZ(ERNIMNEE,

B s5mE

RZ A5 SQL A — AN fif: ek — R H T A IR ERMIE S . ik,
SQL 74 B Fi s il 4 Bl E AL IR R G RIM R G A &) 12 M
Mo EAGIFEAH A, B “ANE” {2, Bl E TR A6 2R
SQL A &It e A FR rITh B X4, Vikeok, SQL & 5it
BT EREIRESTC.

{H2[FN, SQL ELIRZ NAEZASH nsE K. Fnl it t84:, SQL 5l
N T2 TARIRE N DR, KRR 2 %W H k% WA SQL #E
AT LATETAL RGBEAR RS, RIS n] DA AR, 8 AR R AR A

KA, BATE ] — FEHSNER: Couter join) HEATHE 21 1572
A $ R K P TR T L AGAGE I — Rz 5, (B IRBA TR AN
FREERE— T BRI, BINA AR, AT AT 2 3 B an fe
I AMERAT I et 500 MR B8 I BER T iz .

R KT HMERTE AT, P RASE AR J5 23 o0 (1) “ A Ahdedse”
N “FANERRAT R G W AR B

B FSMEBHTITOIRR (1) (1751 ) : #MELZRE

18 1-1 9, A% 2] TR Bl s R foas RN T Xk, 3K
IR IB A — N ] FANER R 7 VLS BL R R ThAE . flin, X BA—ikH
TR T2 I RRIRFE SR, W R R
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Courses
name (AT5) couse () |
piis SQL A7
i UNIX E &
#®BAR SQL AT
Tk SQL AT
TRk Java g%
=M UNIX Z5H
pEpvl SQL AT

B FRA TR A _E X K R AR BT X R 5k A R (CURFESESTE
FWME. OFRCHFIT, NULL AR FES,

WREFEIER—0NF (RLFRE, U= ATHESR)
SQL A7 UNIX E#ftf  Java %

#H*H# | O O

I |O @)
AR | O

=W O

Eih | O

bR b, JFORIIR SRINIAE SRR B E FIRRE X, kT “iff

I WRLE IR 7, ANVE NRK R A e ok, DX ARSI, BrEL, X
AARIFASE SQL BO%MP) TAE. (B2, ZR>JH SQL #HATIXFEI TAER A
WHER, IR SNE R B R B, X RERT DAAIE, DA
2GR N RFATINERER AT UE

-- KRR (1)« FRMNEE

SELECT CO.name,

CASE WHEN Cl.name IS NOT NULL THEN 'O' ELSE NULL END AS "SQL A D,

CASE WHEN C2.name IS NOT NULL THEN 'O' ELSE NULL END AS "UNIX Effi,
CASE WHEN C3.name IS NOT NULL THEN 'O' ELSE NULL END AS "Java $Z"

FROM (SELECT DISTINCT name FROM Courses) CO  -- XE# co 2
LEFT OUTER JOIN
(SELECT name FROM Courses WHERE course = 'SQL Al]' ) C1

ON CO.name = Cl.name
LEFT OUTER JOIN
(SELECT name FROM Courses WHERE course = 'UNIX EHfi' ) c2
ON CO.name = C2.name
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LEFT OUTER JOIN
(SELECT name FROM Courses WHERE course = 'Java PZ%' ) C3
ON CO.name = C3.name;

{8 725, MRAEJEER Courses ZEHL CO ~ C3 X 4 14, 12 3t
Pk, SQL H48E T AFRMRAMEEM Y TE S, Fit, XEBAERT
HIXPE 4 MES .

Co: % C1: 8QL C2: UNIX C3: Java
ibis ki g Tk
Tk THk =H

ZFN AR

=H Ei

Ei

COMFTAMRT, &7 “RTER” FMEM RFEAFLME
TRPEIKER, WHEEMHT). Cl~ C3 REMEEREIENES.
KHEDLCO NESR, KUK Cl ~ C3 AT HMNERARAE. IR I A T2 )
RERENRAE, AR R RS 2 b ) 4, S0 NULL. e, Gl
i case KA EFEH R TIEA OB TER T

KR, FNERERIR LR 3 51, FrCLikdT 1 3 kohEsE. 5I%0Y
IS R R R, R R B MANEERER TN T AR E S TR
SFIFAMAZ IR AE RIS, AT AT LA FERER RS . XM A U E
SN 5 T BRI A AR R R =B T A IR EIRE SR, e
DAMRMEN . 0, BEE R SRA B, TR .

BATHHR— T HEAEHRME. — RGOS, SMERART LR
EPEWER, HbeT DR RIS .

-- KERF (2): BAREFEN
SELECT C0.name,

(SELECT 'O
FROM Courses C1
WHERE course = 'SQL A[]"
AND Cl.name = CO.name) AS "SQL A[]",
(SELECT 'O

FROM Courses C2
WHERE course = ' UNIX Eif:
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AND C2.name = CO.name) AS "UNIX EAfn,
(SELECT 'O
FROM Courses C3
WHERE course = 'Java P4
AND C3.name = CO0.name) AS "Java HIZfk"
FROM (SELECT DISTINCT name FROM Courses) CO0; -- XEH co2FRME

I HL B S T AR R SR AE AR 3 B3k, A5 —4T FROM T
FIEEA CO MBI “ AT ER” R—FM. WrE 7l &t
B, BRI IREIO, ANl R 5 A 1R [B] NULL. X R %)
ATET, TEIG N > AR, Ri&ek seLEcT FAJRITA], RAG1E
U R L 18
BIanAEIMAEE 4 31 “PHP AI]” B, RFEAE sELECT A5 fa N
ENEX KRR AT O T (G RER AT 5%, WA FAE L SELECT F
4 F1 FROM FH) AN HETT ).

(SELECT 'O
FROM Courses C4
WHERE course = 'PHP A[]'
AND C4.name = CO.name ) AS "PHP A[]"

X FPEEAAN RN T RO 75 SRAZ T, T 7 ZE AN A4 i SQL 1 R Gt

AR IR, SRR EREAKYEE, HAET{E sELECT ) f lfr &1 &
W (EE R & Wi, TR AIE 2 A0 2 K.

PR RN B =FI77%, BB case FiAX. case Lk AL
A sELECT [ H) B R G RN, W LS ERGRESMNE (F2
F1-1 7). X H, AT sum s SE AL B 1 8 NuLL, SRS AE
HMZH case Rk K 1 HHR RO,

-- KERF (3) : HREMEH CASE RIAR
SELECT name,
CASE WHEN SUM(CASE WHEN course = 'SQL AJ' THEN 1 ELSE NULL END) = 1
THEN 'O' ELSE NULL END AS "SQL A[7]",
CASE WHEN SUM(CASE WHEN course = 'UNIX ZAf' THEN 1 ELSE NULL END) = 1
THEN 'O' ELSE NULL END AS "UNIX EAfi,
CASE WHEN SUM(CASE WHEN course = 'Java $Z%' THEN 1 ELSE NULL END)
THEN ' O' ELSE NULL END AS "Java $4 "
FROM Courses
GROUP BY name;

I
iy
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WRAMEH RS, ik A4 R PIATH 2 Z3R Courses AT, Frlh
X E PSRN R TN BT R G X P2 AbR &1 A i
PR, AR RIEHI RN TR . TR R G R EIR EIE T 5%
fEFIWT RS, MR RRKAIE, e f abtd. HE, HSE
SELECT {HJ B, JRERBIIPAT S R e hr (e, PRI nr DUg o S
WA —AE . AR X A AR AR T

IS moMESHTTARR Q) (51517 ) ILRESTHT 5
AU, FRAZGRS] T TN, X EFRATRGER, Z5>)— T MBI
HONAT o FATVBRAFAE T T — TR LB P TR AR SR 3%

M Personnel . RTF&ER

employee( BT ) child_1(#%F 1) child_2( #%F 2) child_3( #ZF 3)

A3t — &8 =88 =8
T EF 27

BA ET

56

IXFPEER IR R NAZH WIS K COBOL %515 & s A -1~ 11 3¢
PR NER, A7 S F R IOR AR SUEAT S L, vl AT B AR
XK EIR LR NARDE, FRATE AR, AR B 2R X sk R e e
HATHE SN . X BT uvioN ALL SRSEHL.

- - FIBHR R THUE - £/ UNION ALL

SELECT employee, child 1 AS child FROM Personnel
UNION ALL

SELECT employee, child 2 AS child FROM Personnel

UNION ALL
SELECT employee, child 3 AS child FROM Personnel;

W TSR

employee child
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TRk
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BAR
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Ky unioN ALL AL HEEREENAT, FTCARME S KA &1, 4
RE ML 3 ATMRHE . JEEERAENERRY, RIS “child” %1
SN NULL 47
A, WRIEEATR, ANHERRAEZ TS HEEAERE, &1

X5 “ AL LHER” X
BRI F&5%

employee( 53T ) child( #&F )

I —BB

e ZBR

eI =Bp

Tk B5F

T BF

B B¥F

=H

&

)

CREATE VIEW Children(child)
AS SELECT child 1 FROM Personnel

FERIE G, AT AR AR “child” 310y NULL (94T HEER 5.
REARBIMMEA I LAY, A ek — M T IR IE (%7

ne

UNION

SELECT child 2 FROM Personnel

UNION

SELECT child 3 FROM Personnel;
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MPFEARA X KR TP LREH, EEEEHE.
W2, N RIBATONR THN RN ERFATINEEARAE . HT R
A
-- RBRA T F &% soL B0 (RERTFHATHESGH )
SELECT EMP.employee, CHILDREN.child
FROM Personnel EMP

LEFT OUTER JOIN Children
ON CHILDREN.child IN (EMP.child 1, EMP.child 2, EMP.child 3);

X P A R R TRPAT THNERARAE, HSIE T AR IE
i IN AR ER . XFE—R, 3K Personnel B “#ZTF 1 ~#Z T 3”7 FHY
Y FAFAET Children FLEIHLE, JRENZ4 7, BMR[E NULL, TREKHM
BRAFERLNEZT “BT17, X FAmAE R IERE.

B xR BHEHRER TR

TEAERRGETHR I AR, 20 A il B RS R M7 K.
Bl tniXiE G F TblPop J&—iKIZME ., Fle ZHATER et N By
2%, FRMIER TolPop LM XE “BERERNEMEMGITE.

B TR ZEHRETR . TblAge
age class (fF#yEZ ) age_range ( &)

1 21%~30%
2 315 ~40%
3 41%5~50%

W £5E3% . ThbiSex

sex_cd (HRES ) sex (T3 )
m B
f “




W A O3 ThlPop
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pref name (E#& ) age class (F#ER ) sex cd (MHFI4%S ) population ( AO)

FXH 1 m 400
M 3 m 1000
M 1 f 800
M 3 f 1000
=5 1 m 700
= 1 f 500
= 3 f 800
R 1 m 900
TR 1 f 1500
L 3 f 1200
F o 1 m 900
F ot 1 f 1000
F ot 3 f 900

B 25 HEARNENGITR

Fie N
W . |® 100 1800
21%~30%
% [1300  |2500
B
31%~40%
xZ
£ |1000
4%~ 50 %
% 1800  |2100

XA E SAE T, BIREE TolPop HHEA —SKAFIRESN 2 %,
{FR IR Rl 25 U & B S IXMER Z G, [t 6 17, AR e R
PR B RIS, AR B R MR R E X, EFHERALA TR,
FI bR 22 IR A 2 47 6% J2 ORI 31, BT LR 75 2241 B 3% ThlAge 13
TblSex fE %K.

B R LI P 7k A N R BT AN AR (R R R

SQL AR FE ] ILBEAT TR SNESE, FF AR B IERIFIZ R
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-- EAMNEREMBRERRME | HRH SoL 1B
SELECT MASTER1l.age class AS age class,
MASTER2.sex_cd AS sex cd,
DATA.pop_tohoku AS pop_tohoku,
DATA.pop_kanto AS pop_kanto
FROM (SELECT age_class, sex cd,
SUM (CASE WHEN pref name IN (‘&7 'TkH"Y
THEN population ELSE NULL END) AS pop_ tohoku,
SUM (CASE WHEN pref name IN (‘ZFR&', ' T
THEN population ELSE NULL END) AS pop kanto
FROM TblPop
GROUP BY age_class, sex cd) DATA
RIGHT OUTER JOIN TblAge MASTER1 -- SNEE1 . FUEMEHRTRITINGE
ON MASTER1.age class = DATA.age class
RIGHT OUTER JOIN TblSex MASTER2 -- MEHE 2 . FIMERIERH#ITINERE
ON MASTER2.sex cd = DATA.sex cd;

W HTER

age_class sex cd pop_tohoku pop_kanto

1 m 1100 1800
1 f 1300 2500
3 m 1000

3 £ 1800 2100

MR A ZE AT ORI, 25 R BB MR R Z0N 2 AT, XA
FAVEE R BT TAHNERE, A AL RIGZEA LY ?
JEPZ2R TolPop HEAHERZH N 2 HI8HE. BFRK LR/,
AT LA T ANESE, TANERERIE A B (RIEAE A5 O T R AEIR
BUE B S RS ?
B, BASREIZFER. s b, SHERERERINERE L J5, 48R E
R EERRION 2 BEHER .

-- (RS 1 MIMNERAE  EREGQSFIRERA 2 EUE
SELECT MASTER1.age class AS age class,
DATA.sex_cd AS sex_cd,
DATA.pop_tohoku AS pop_tohoku,
DATA.pop_kanto AS pop_kanto
FROM (SELECT age class, sex cd,
SUM (CASE WHEN pref name IN (‘&F#x', 'FkH"Y
THEN population ELSE NULL END) AS pop_tohoku,
SUM (CASE WHEN pref name IN (‘ZR&y', 'FIty)
THEN population ELSE NULL END) AS pop kanto
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FROM TblPop
GROUP BY age class, sex cd) DATA
RIGHT OUTER JOIN TblAge MASTERL
ON MASTER1.age class = DATA.age class;

B AITER

age _class sex cd pop_tohoku pop_ kanto

1 1100 1800
1 £ 1300 2500

2 -- FEFERERN 2 R
3 1000

3 £ 1800 2100

HERETE, O rEXHE.: BRTERER 2 #i9en] DUR I ShEHE
 TblAge FRHL, {HJZTESR TblPop B, 52 AHRM “PEH 45" 52
NULL. JE KA HERE fift. 3 TblPop BLASSK A A I8 2 00 2 1%,
HAR MW EA MM NG E m B f, T2 “MHAl45” 5 HfE & NULL,
DRI 55 1 ) 5 AR BEAT SR, JE B SR A 228 ON  MASTER2.sex _cd =
NULL, %552 unknown CGX/PNEEMIEEIESH 13 79). B, mA&L
REIKIEA 2 MR 200 2 MEaE, RIS SCR s IS MERE e 5 T,
SE AR —FE.

W, FFERARREBIERIIRE R M ? ZRUTR,

WIERASRVFHEAT IR INERS, B4V EE R — R AT L T .

-- ERSNERA R ERRUE . EHH soL EE
SELECT MASTER.age_class AS age class,
MASTER.sex_cd AS sex cd,
DATA.pop_tohoku AS pop tohoku,
DATA.pop_kanto AS pop kanto
FROM (SELECT age class, sex cd
FROM ToblAge CROSS JOIN ToblSex ) MASTER -- AR NEEAMMKERNEFILR
LEFT OUTER JOIN
(SELECT age class, sex_cd,
SUM (CASE WHEN pref name IN ('&F#' '@
THEN population ELSE NULL END) AS pop tohoku,
SUM (CASE WHEN pref name IN ('ZRZE' 'TH)
THEN population ELSE NULL END) AS pop kanto
FROM TblPop
GROUP BY age class, sex cd) DATA
ON MASTER.age_class = DATA.age_class
AND MASTER.sex cd = DATA.sex cd;



® 82

¥F1E FHSAL

W HTER

age_class sex_cd pop_tohoku pop_kanto

1 m 1100 1800
1 f 1300 2500
2 m

2 £

3 m 1000

3 £ 1800 2100

XA, BATHAER IR AT ] 1 6 17T 85, JiRE TblPop HLATEL
A BRI, SRR M S RERE E N 6 1T. $IT RN & ThlAge
AN TolSex #BEATAZ MIEHIZH, AN XA H R ILR. 17802
3X2 =6

MASTER

age_class (£ EZHR ) sex_cd (HF%HS )

m

1
1
2
2
3
3

RJa, A XK MASTER 1 EIBEAT — AN ERAE R AT . ok
YL, B A R B R MR, e i R B M A 0 R
ALY . BFHEE 3 23 E U BRI E LM, dn] DL I Ry
PATY R

XEANA R X TASHF cross goIn 4], FTLIA FrOM
TblAge, TblSex IXFENIREER NN, MHEEENRGAE K, HA
RGN,
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B (EhREIEERERE

TAE 14 L “RRREIeE” B3 “4E SQL B, =X
EPHY T RIEZH, KRFEPOZEICAFI? Rk I A S —Fl g,
MR F s, MEE— NI H T E AT H0R AR X 5.

TR, BATRELL R THIFAR S A A P s A BRI, TR
HIF—TF.

ltems SalesHistory
sale_date item_no  quantity
10 FD 2007-10-01 [ 10 4
20 CD-R 2007-10-01 | 20 10
30 MO 2007-10-01 |30 3
40 DVD 2007-10-03 |10 32
2007-10-03 |30 12
2007-10-04 |20 22
2007-10-04 |30 7

Sl X P kR AL IR ST, DL SO B 4% B A
HAPPE SRR G T X RN

item no total gty

10 36
20 32
30 22
40

RUONBA S EILR GERLEAE (K40 56 DVD i 24 78
ZERE, PrUMREAR, KB EMHSNER. BARZ NSRBI Ah
(107N

-- BE (1) BEEEER RS REE—N—HNXR
SELECT I.item no, SH.total gty
FROM Items I LEFT OUTER JOIN
(SELECT item no, SUM(quantity) AS total gty
FROM SalesHistory
GROUP BY item no) SH
ON I.item no = SH.item no;
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= 1)

HEIZLBET, WREMEME
EREHTEEERBISH
T, MBARMNKRXNED LN
Too BIIN S BHHTIREEHN
1, UEIEZEER 0 M
X—RKE, S0 NEREZE
T, ARsNTHERNR "RE
—THEHR". FAAETE
A 1 MFRMEAMERRETRE
R, FROBBSBEETE—
o

F1E HHHISAL

XAMERERI B IERAR, AR RRE 5 B . X 5RTER) B SR
FER S N B SRR AT RS, HEMAE R T — 5K A item_no JyF:
AL, W R FTR

B UESRSATHNIGENTE (SH)

item_no total_qty

10 36
20 32
30 22
FERok, @ “item_no” FIXY RS i R AL BT ERRIE IS,

e ot S R S R L IR 1 E R AT I o .
I HAH

B, MBMNIEREMEZHIE, X5 SQL i AJb A LE i ). bhin
Il N L SH BBt 75 22 lm I A7 (e 7E A7 L, 3 il B ARG I 2R A 0
item_no AZRL /4, {HiE SH EAIAAAAE RG], FERATEM I
MARGI A

BHEERERANEW, REAET A “CEEEEREEE” XM A
P i 32 3% Ttems FIAR ] SH A 802 — X — MR &, HILSZM “item_no”
Y&, 3 Items F15R SalesHistory /& — X Z & R, M H, M&EEEIEN
W7 fe—XZRERM, GRMATEIA G M. KBSk B R
Fell 15, SERDNZEU—FEO,

SN I R AE R i R BAFTEN) 40 5k DVD 04T, FrbL™
et ATHOFIRBCA RN, R AL FHEK SalesHistory FLE A 10
5B 20 5 R A AT AN, BET SRS RN . LRI A R R S
1 SQL AT i .

A

-- B (2)  RET—NENEEBRE
SELECT I.item no, SUM(SH.quantity) AS total gty
FROM Items I LEFT OUTER JOIN SalesHistory SH
ON I.item no = SH.item no —XZHIERE
GROUP BY I.item no;

RAEEEAC B R, 1 H B I AL, B DA RE th A P
B
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WIERER Ttems B “items_no” FINAFAEEEAT, G T2 2% T,
R X P LA R A . X, 2tk RBE—T, Mk

B Z KR O,

MBBEI LT B EN THEE . N TP r P
MEAESAAR, s —X B2 RRNIMNES, EHTEER RTINS v
Joe Celko FYZE/E (SQL #& 7% (5

285) e A AL ME, Hoy .

XA T EAL SR ANIR G R R Tl AR AT L TR AR B AR

RN B NAZA NERES] T, HSCETm AR Ger A DA i ) m]
CAFHSRIAR 5 R e XM ARE I SR SRR 1A i m IR L,
FEATJETE T .

B 2ohEsz

AT HTHT A BN A AR T ANER R — N JE
IR, RS TN H— T INERAR S — e i .

Pt SQL HLIE L 7 ANESR I = MR, 41T PR,

ZEMZE#E (LEFT OUTER JOIN)
AH5MERE (RIGHT OUTER JOIN )
44ME#E ( FULL OUTER JOIN)

Horr, EAMERAAINERR AT T BRI, EERNERSEIE
FAF I A SNES:, SR ATLN A SNER . MEXPIRIARK
CERAE T EIX=FE, EINEBMRERUE R M HEET)
ARG, EAIRBABIVE R, FrOEE T ORI Z 7T edhiEs.

KT “RAEZBRREABE”, M FRHEE, RSy
R GAERATIAE, Frbhix B ek E — i .

Class_A
id( %S name ( &)
1 H o
2 B

3 PEBT
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B, MySOL R EH 52508
2, TRMTIARY "FREH
KB RR R IRE

F1E HHHISAL

Class_B

id( S name ( &)
1 H g

2 B

4 FiERS

FERX TR A R B, AR AR R RIS & T w5k aR, i frEE Be At
bl =y R T Ho—5k k. AAMERE LW MR FEPITK A A — SR 2,
BOA BRI A IS BT, P ARl AR AR “HEPISRRAR A 1F X
TRAEH” &S

-- RNERRBLTER
SELECT COALESCE(A.id, B.id) AS id,
A.name AS A name,
B.name AS B name
FROM Class A A FULL OUTER JOIN Class B B
ON A.id = B.id;

B TSR
id A _name B_name
1 B B
2 2N B
3 R
4 ik

ALLEE], K REM 4NN MHIAEL LT T, CORLESCE #&
SQL MibriERR %, AILMERZ 2SR, Dife iR H 5 —ANE NuLL (540,
R D shEsEns, R kRPN — kAR, AR
PRI AR UL S N N . TTASMERN “ 47 Bi@ “IREFAHE
B .

USRI R PEAS SCHRF A AR, T RAGy kAT e AR AG A%
Bz, FIEHALE R unToN SRR, ASARIFFERIHI ©.

-- BIRER X HENEERNEBER TR
SELECT A.id AS id, A.name, B.name

FROM Class A A LEFT OUTER JOIN Class B B
ON A.id = B.id
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UNION
SELECT B.id AS id, A.name, B.name

FROM Class A A RIGHT OUTER JOIN Class B B

ON A.id = B.id;

KRN B AR BE IR B[R RE R 25 51, (RS HEITK, Th HAEH
PRUCGESE JFIE 2L uNToN SR& 5, PEREtAZRIRET.

s, AL UIRAAREE, EREEERESEE. WIEEMEST
REAHIF (INTERSECT, WFRACH), SAMEBA M T REA KA (UNION,
WRRIFER) . TH2MHE 4R E (Venn Diagram, 7RFRICIKED.

B NEEES T RESHT (INTERSECT)

e B 8K AEF

B SMNEREASTRESHF (UNION)

&R B 8K AEF

TE “ARBIRTAE B X — &, uNToN Fi44MEREH Al (MERGE
EAIAE). B ROk, RATEFRIHINEREF X SR, KhRg]— NES
5o

™

B movEmtiTERIEY
SQL /2 LAE G0 AZEALI, (2 NI, 1RAC— B )y e 2

RIS Ia BN SCFF @, UNION 42 SQL-86 FrfE U NN K, RS L
XF SAL FESEHEFHSFE NN N NI [N
B, ER 1T B, INTERSECT fll EXCEPT #/& SQL-92 i A AR K RERVELEHIEEA

WebntEte, XA BRI, mH, & DBMS $2 4R LA S
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R EWEAE, 2245 BEBEMFTHY, bl gesk
PERE L. (Rltk, TR RSB R RIE A E .
RO R TSR AE, NHRAA— T 2 MR s — TRl
AREINERIGIE 2RI, FHEGAE A JERAFEME B YR AAFE,
“B_name” FF{H 2 NULL; AHJ, PilE=SF7E B HEELAFAETAE A PEEAAFALE,
“A_name” FIFME R NULL. T, FRATAT DU I A S B e B

FET5 N NULL SRR A3 246 .

B mshEERESE A - B

SELECT A.id AS id, A.name AS A name
FROM Class_A A LEFT OUTER JOIN Class_B B
ON A.id = B.id
WHERE B.name IS NULL;

B T4
id A name
3 e

B ASNEREKRES (A-B)

PERE B 2K FEF

B msbEmkEE B - A

SELECT B.id AS id, B.name AS B_name
FROM Class A A RIGHT OUTER JOIN Class B B
ON A.id = B.id
WHERE A.name IS NULL;
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W TSR

WAsSMNEREKRESE (B-A)

e B 8K A

R, HAMERR YA W A KT G AMER E AR S H i, (Ha
XF AN S 22 SR A B B0 B oR U, 31X B AT DAAE Dy NoT 1N Al NoT
EXISTS Z A7 —Fffd, B e nl gk ZaEiE Hh e mn, X
pAEA L

B mesEmkRas

B RIATH & — AT KRB 7 8. SQL A € SR 7
BERRIE SR, R AR S8 54T, WA P %, —Fijg (A uNION B)
EXCEPT (A INTERSECT B), % —Fi/& (A EXCEPT B) UNION (B EXCEPT A).
PIRITEE LR, VERET A B 1K

DUETE AT 405 — T AT A R IMER M PATE R, E/FE TR
e ?

SELECT COALESCE(A.id, B.id) AS id,
COALESCE (A.name , B.name ) AS name
FROM Class_A A FULL OUTER JOIN Class_B B
ON A.id = B.id
WHERE A.name IS NULL
OR B.name IS NULL;
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W RNTER

id name
3 &R
4 AEF

A EMNEERFHE

PERE B 2K AR

BIXFESAR —F wHERE TR AF, m T DUAT B MR S is 5. B
FERANDER TERGHIIFE, 258, 5%, BAERESHHEMNZEAM
We? St ml DL SRR K . it 2 Ul A 1-4 5 A4
RARRFEH AR AT DUE I SMEROR S . AR AT 1-4 15 LA Ttems A1
# Shopltems, AJLUME FIIIXFES

-- ASNEERGRAREZE . ZE0NA
SELECT DISTINCT shop
FROM ShopItems SI1
WHERE NOT EXISTS
(SELECT I.item
FROM Items I LEFT OUTER JOIN ShopItems SI2
ON I.item = SI2.item
AND SIl.shop = SI2.shop
WHERE SI2.item IS NULL) ;

W HiT5E

shop

"
R

JXAQI’IJE’J%‘ &, F3% Items J& 223 Shopltems FL %N 5l 17 i
SRS SR AR, W B Bl PR AT B 3R Ttems HLAUA 30T e Hop,“ %
Mﬁ%ﬁ” X — ARt oN FA) B sI1.shop = SI2.shop IXMKELT



1-5 ShEEMAE

9] @

U ©. PG FARIE B T A A IS4, LIt AT L 2 B
EEEFIA, Oracle 10g F1 MySQ
o s e EXCEPT IESIER S, W SR M (R ST R, 5t 4 o B B S

BFEWRNERSE, AXA SoL A~
. e 2 e
BEIE B M 4T, B2 7 PostgreSaL G $4ﬂ'ﬁ 1771 EF'j%HJ%)"

9.6 FETIUEEHITH,

WS w5

IRJE, BAG T — RS INEEEEMKIAE . SQL AIRZ1JT
=, Wlun4hiERz, Oracle Bl ZEFF “ (+) 7, ) SQL Server Hdis FEAER] “*="
S, AREART EE R ARSI . AR AT RS A SR, FRATI 12
R AR I 59, MG ANSI bRifE. Rk, ARG R T briE
M5ik.

47, OUTER 2 W] LA, BT AFRA WA LS i LEFT  JOIN Al
FULL JOIN (HRiff SQL 2 SBVFHI). (HIE N | X7t WIER A ESE,
BUFIERS o WERFIEHE TIEPZERX— M O “brik S5m0 75

=7 AR, 1-12 RSN,

NIHRA T E .

1. SQL A& HISRAE A £ HITEF, BT AR Bk iiAT i U

2. W5 R8P AN E R casE Feik sURAR ]

3 AR U BE AR, RS A R R U F T i8R, R
5 5 5T LATE o

4 MTHECRE, FEHTTUE IR, Fik, R 21X
BRI, EREITEA SN,

5. AMERKBARRE G BEARG, A AMERE T LLSEIL$ A S is 5.

HMERE —RMRE ISR RIMER ATRZAGERIZRPE, thikfe AW
HHRBH A E—IX B2 SQL X[ S A5 2 —.
WRRFE T LR TINERIINE, 1§2% THTR.

1. C.J.Date, Hugh Darwen, A Guide to SQL Standard ( 4th Edition ),
( Addison-Wesley Professional, 1996 £ )
KTINERBNIRRAEELS, 1251155 11 &,
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2. Joe Celko, {SQL 1 Eit5/ (% 4 i)Y ( ARBBEHARYE, 2013 £ )
KTMRSNERIA TR GEHE, ESHH 34 5 “EEHRIE": KT
EEMIIT R RREEBHE, E5% 2726 T “HESBHESHTHRIE
USRS 48 15 G R T AR LR P TARIMARSE, 1S5 25
T “SQL HffH4”.

3. Joe Celko, {SQL f#z% (£ 2 R )) ( ARHEBEE HAR4t, 2008 £ )

ZA PR 2 kA B T AMERE, X BAHUANE RER IR R, andT
FREH ORI Rk 14 HAE 7 R “UKRR 55 R, DL A ANE R
FEARI kR 58 [MIRG——RA Z”, RRMRIFEHEMMA “B 8 21 ¢
M5 AT, %5,

B g5

@431/ 1-5-1 : XiERERERE

1 “PER X R BHIWEREREZME” Ho 5, HATEERAH DATA
FLE A1 MASTER B # 0y — X — IR R Ja AT 1R E. RAX
Py, ARSI A LU A AR, EL R A 7 B A A P NI R,
HARAREF o I AHINESGE — TS, R AL

04E 152 AREBFMAN
T “HANERSIEFRESH (1) I~ A7) « TR 1" 5,
Bl RA T UL TN IR T F R FI%. # TRAIRE, R T
R AT B TR T LT
st IE ST SQL, RER THEFIOE TR KL,
2 F R

employee child cnt
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XA RRRGZBER T, SRS =R R R, PrLAE At
BT B OISR RS R B AN

©® £5S) 1-5-3 : £5MEHET MERGE 25

1R “AANERET Hy, BATRIE, AEANBFEMEEX AL,
MERGE FIAMERAEF AL I IR, A>T — K MERGE IRV,

MERGE iz HL A& 7E SQL:2003 A1 51 N MIBRe M. PR e ) LK
TREME RIC RSB —5KRE b, B DAE R BRI 4 B 2N B0 JR ) B v
B R R R AR BRI BT -

1% Bk a4 FH OE SC R H 217 Class. A Fil Class B IX 5k % (58 Class_
B R A AR ).

Class_A Class_B

id(HE name (&= ) id(HS name (&%)
1 B 1 B

2 BAR 2 i

3 PERR 4 TR

BA MR EANE R Class B RIS 3% Class A B, Hirg5R1%
R,

WL 258 Class_A

id( &S name ( &= )
1 B

2 R

3 P&

4 Gl

AP AR Class A MR Class B 21 “id (4w'5)” 41,
FRAPAENHF 447, RATAENE N . R, kR E 4 1 5“1 h”,
LA ZR Class_B AFIER 3 5 “frHEERE” A3k, MskRdsm 5 M
PR 25 “RAR” BEET R “NHE”, 3R Class A TAAEAERIHT
[F)a “PalE sy ” geasnitR S,
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1+ 5 mxBramusiss

> Al SQL #{TIT51TZIAIRIELEE

£/ SQL Xt E—1THHEHITIER LR RE R, BEENARTHEHITILRANZI ARG R, FAM,
EHARIREANREER SQL HATITSITZ MR, A7, HAVEET R AEGIF S — T EAXER
FERHITITEITZ EBELE,

€D

(T 5HzELRNA %, T
Lo £F F I8 T B O 3R HUX A —Fhik
o B2, RAFORHNLHR
&5 A BN EIRER L A
B, fIAATRRERLKTE
T %

B s5#mmE

{5 FH SQL X A —47 %t AT 1 [ EL AR 7 B, A 75 24 4E WHERE 1
AR FHE AT LY, Bl col 1 = col 2. BE, XAFEITHIE
BEAT AR LE RN B A i e SR, X TEA R UIRATABEA SQL #E4T
T ET 2 AR, AR ST M FEE S E IR A —FE, B2 SQL
2 ] USRI R B D R

8 H SQL #EATAT IR LU, R 4% 32 AR - RO R KRBT Al R
RS HEBEMES SN “HRBT R0, AT, BATE @ B kS
R 2] — N AR R H E SRI T A WA T AT R E L

B g . ERTLR

2L BT A LU R RN S5 3 5, s BT I 1)
IR BEATIS IR o3 Mo BRSO T TR FE— KD 7 A A Rl EEHERE
MPAER Sales.



1-6 AXEKFEELERTST

95 @

Sales

year (4 ) sale (EEWE : ZHT)
1990 50

1991 51

1992 52

1993 52

1994 50

1995 50

1996 49

1997 55

W FE Ve ER

60

55 /

50.,,///I,//”._————.\\\\\. .‘5555-'

45 t t t t t t i
1990 1991 1992 1993 1994 1995 1996 1997

T AR X Tk R B EHE, (8 SQL frh 5 b —=AH Fb 7 M 42 1 n
TR T, WEGER AN ATPSEIRERE “AA” X gL A
FKEATUER], FRAIFHEEREMZ 1993 G5/ 1995 . Wi F RS
TR, BOZARE T IR R

1. FREMEBIBRIIG T HEF
2. B E—1TE Hu—ﬂ'El’\] “sale” F#t1TELE

15 FH SQL I f fife R R BE BRI AN R AN K —FE, TS 17
AT, XH, RATER Sales FIEERE F, FIn— M2 7 E—4%
PEHIEES (S2).
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-- REE—FEVHF—HNFH 1) FAXETFEN
SELECT year,sale
FROM Sales S1
WHERE sale = (SELECT sale
FROM Sales S2
WHERE S2.year = Sl.year - 1)
ORDER BY year;

B TSR

1993 52

1995 50

S1:4 S2 . K&

year (f£4}) sale (FEWH) year (f£6))  sale (£EUE) |
1990 50 1990 50
1991 51 //]mm 51
1992 52 //////"1992 52
1993 52 //////,'1993 52
1994 50 /////7'1994 50
1995 50 /////"1995 50
1996 49 /////,'1996 49
1997 55 /////"1997 55

THMER s2.year = Sl.year - 1IXMFKAFEE] 1R 2 AL
Pa e —ATHIPE R SR B WA EERAE IR B IR AR ST, Fr AR
ATt AT DAR T XA EE BRI

-- REE—FEVHF—HNED (2). FRAEEE
SELECT Sl.year, Sl.sale
FROM Sales S1,
Sales S2
WHERE S2.sale = Sl.sale
AND S2.year = Sl.year - 1
ORDER BY year;

KT ZXMEREIFPERE L, FATARE— Mg, BONIX &P
AN, FreligsEprtb—T& %
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BT RIER A TI T, Rt E—SEE g n
TR T, B BAT AR

B RARBTS E—SMLRER

-- KEREKTERRD T, MHIRERFIR (1) FHRXKTER
SELECT Sl.year, Sl.sale,
CASE WHEN sale =
(SELECT sale
FROM Sales S2
WHERE S2.year = Sl.year - 1) THEN '—!' --FE
WHEN sale >
(SELECT sale
FROM Sales S2
WHERE S2.year = Sl.year - 1) THEN 'T' -- K
WHEN sale <
(SELECT sale
FROM Sales S2

WHERE S2.year = Sl.year - 1) THEN'|' -- &4
ELSE '—' END AS var
FROM Sales S1
ORDER BY year;
B HTER
year sale var
1990 50 —
1991 51 1
1992 52 1
1993 52 —
1994 50 |
1995 50 —
1996 49 |
1997 55 1

TET b CD MR AHHATE 1, BRATEH 2 WAL,
X5 SQL BRI REF A B 2| T sELECT TH)H, AIRHRIX —
R —AERE . RO AT 1990 4E 2 RIS, FT AT 45 3
HEIRIR “—",

[FIRE, X EAMATLAMCS —F SQL &4, 8/ HERSKSEHL, W Fis.
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-- REBEKTERRD T, MSRERFK (2). FHBEESN (RENFNISHIESRE )
SELECT Sl.year, Sl.sale,
CASE WHEN Sl.sale = S2.sale THEN '—'
WHEN S1.sale > S2.sale THEN ']
WHEN Sl.sale < S2.sale THEN ' l U
ELSE '—' END AS var
FROM Sales S1, Sales S2
WHERE S2.year = Sl.year - 1
ORDER BY year;

KA ZXFSEIIER, BT IX BB 1990 22 A7 EHE, Fril 1990
ESPHERR, PATERED 1T, BREA X ATHAEFPE KK
B, AREA R AT S8 S R BRI A SR R AL XA
Ko KT EZE LMY, ATEEF—AN 5 h R

ARELF A HT )R T S5 AT LU B, I 1AV B R . IR A TR
ATREANREAR S THIIXAF: S A [ ol o RS 5 e s W 2

GOSN 1990 (1991 (1992|1993 [1994 1995 [1996 | 1997
TR — T 1 — | — | 1

IR LA, 1-5 795 “FIAMERIATAT HI 4 (1) AT —%1D = ik
XK @ N g LIITE T A, A SQL #EAT#S 3
FHIARIRAR IpE. 0 2l Rk UL, IR Rz E 41 &
T B R R e e

WS e i AT - AN R I B R B BT b
FE b, S0 R EAR AR (W, SRS e L
BRIIAR], XK A FEER 7 20 EEE, W5 Sales2 IR,

Sales2 : HEMELK

year ( £ ) sale (FEME )

1990 50 1991 K

1992 50

1993 52

1994 55 1995 fF. 1996 FHRK
1997 55
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KFE—k, “HEfy - 17 ARG T BRATHEEIEY R
B L, SRR EE R e R T AR AT . B
b, AT ES H— 25 Bk 1992 41 1990 4. 1997 4EH1 1994 4147 L
(1) SQL 1],

XS, I B RIGIT IR T T AN %A

1. 5SZEMHEEETEZNESR
2. TR EM 1 ERT, FHEREHN—.

AIRAEX SRS SQL A, IBARZE N RS .

-- EW5 P ARIGENFRE LEUHER N FE4
SELECT year, sale
FROM Sales2 S1
WHERE sale =
(SELECT sale
FROM Sales2 S2
WHERE S2.year =
(SELECT MAX (year) -- &#F2. TEHEEH 1 0ERP, FHREH—D
FROM Sales2 S3
WHERE Sl.year > S3.year)) -- %&f1 . 5ZFMBLERIENES
ORDER BY year;

W HITER

G RAE I EER, FTRORAD— R T AR E.

B S5 ERIMENFOHELVTERNES - BIERBEE

SELECT Sl.year AS year,
Sl.year AS year
FROM Sales2 S1, Sales2 S2
WHERE Sl.sale = S2.sale
AND S2.year = (SELECT MAX (year)
FROM Sales2 S3
WHERE Sl.year > S3.year)
ORDER BY year;

99 @
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i
=

MIXANTE, BATTUE RS —F 51T XKk

3L Ry Z TR E L

-- RE—E53FRIMENERZBNEVHZE (1) FRETEERENEN

SELECT

FROM
WHERE

ORDER

S2.year AS pre year,
Sl.year AS now_year,
S2.sale AS pre_sale,
Sl.sale AS now_sale,
Sl.sale - S2.sale AS diff
Sales2 S1, Sales2 S2
S2.year = (SELECT MAX (year)

FROM Sales2 S3

WHERE S1.year > S3.year)

BY now_year;

B TSR

pre year now year pre sale now sale diff

1990
1992
1993
1994

1992 50 50 0 --50 - 50 =0
1993 50 52 2 --52 - 50 =2
1994 52 55 3 ==B5 = 532 = 3
1997 55 55 0 --55 - 55 =0

MAATEERATLLR B, X4k SQL 1B A TCIEFKI B S FAE 4 1990 £E 1)
i, XRFA, REBAL 1990 45 REEG, FTCAET A E BT
I8 1990 A7 A5 sl i HERR 31 170 an AR L 25 L B H I 1990 4RI 4R,
FTLMER “ B4R R,

-- KE—FEIERIMANFRZANEVRZE (2) . ERENERE, FRECSRENEND

SELECT

FROM
ON

ORDER

S2.year AS pre year, Sl.year AS now_year,
S2.sale AS pre_sale, Sl.sale AS now_sale,
Sl.sale - S2.sale AS diff
Sales2 S1 LEFT OUTER JOIN Sales2 S2
S2.year = (SELECT MAX (year)
FROM Sales2 S3

WHERE Sl.year > S3.year)

BY now_year;
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W HITER

pre_year now_year pre sale now_sale diff

1990 50 --1990 FSHI
1990 1992 50 50 0
1992 1993 50 52 2
1993 1994 52 55 3
1994 1997 55 55 0

Hi 3 Sales2 VENERBATINER A, Fra FA0 A LR ML T
FE 12 1 B SO, BA Tt 8 A A I AN T BRI AR T B
AN LA R AR ISR, RARF m BT,

X% SQLIFARE S X 5 H (XIERH—4) B FER HET HLAL,
IR R A SR A K &R M H, AREHE, X% SQL ifAJIE
LA T AR RIS B BT R0 51, l Ak b . (H,
RN A IRRAR PR BN 2 R A HE e, FTBL S 3Ry s SEBL AL, 0K
NTHEAEERETT AR . A E RIS HOL T8, ARt T
RS,

TR B AT SRR E I PEATTERE, EFEAIE T i,

B maRitENBHESE

A L BN FEAN (8] 5 HLAZ I TA)10 5% AR 200 T 43 ke BB E AR
RNEVHE. Bl N TA — KA TR P AEBGR T 20 %K 3R Accounts, ILETR
TS — R B it .

Accounts
prc_date (4%bIEHH ) prc_amt ( &bE £ % )
2006-10-26 12 000
2006-10-28 2 500
2006-10-31 -15 000
2006-11-03 34 000
2006-11-04 -5 000
2006-11-06 7 200
2006-11-11 11 000
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AP BN IEBURERAT B, R IR SR, SREUESIZE Nk
PRI AC R G0 R THEL, B bl SR 2 8IS 18] s K AR i
AT S mT LUE Y 1 PR SE I

-- RRUE  EATO0EEK
SELECT prc_date, prc_amt,
SUM (prc_amt) OVER (ORDER BY prc_date) AS onhand amt
FROM Accounts;

SN FRREUT H IR JFE A SR AR o 2 18, PRt LR AR S R e
i, 1 HVERE T T RE, R AR B T T k. (B2
ARSI, 33X o S I 75 VO S R T R AR (R B0 R P T SR A A
SQL-92, FATATLME FIHIXFES SQL 1.

-- KRiHE RS - EREEEPES
SELECT prc_date, Al.prc_amt,
(SELECT SUM (prc_amt)
FROM Accounts A2
WHERE Al.prc date >= A2.prc_date ) AS onhand amt
FROM Accounts Al
ORDER BY prc_date;

W HTER

prc_date prc_amt onhand amt

2006-10-26 12000 12000 -- 12000

2006-10-28 2500 14500 -- 12000 + 2500

2006-10-31 -15000 -500 -- 12000 + 2500 + (-15000)
2006-11-03 34000 33500 -- 12000 + 2500 + (-15000) + 34000
2006-11-04 -5000 28500 -- T

2006-11-06 7200 35700 --

2006-11-11 11000 46700 --

XEAMUEHS EES H TER, 2021 NS a fRA. HE,
XFIREAEW, REATAFLE ARG ? 82, &gy 122 1B ALK
(75728 T RIA R AL BB ). X B2 counT Bk 7 suM i .
BRI, V- i K 2 A i R AR A R T DU SRR R VHE R, KRS T2

BB, A EERE IR MWIHENRR, WBEFLE, AN
FUEHENIERE 1o WA IR 050 418 v SR 3R U BRI R) DX ), PR
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FATH AR NS HBHRIT 60 RiHE 3R, JATHE— T T
3 RACEON AR R, BRI RiHE. Frifssl, e Rt
PATEEE CRGIh N 347), — AT —ATHuRRS, W0 R RPN,

B BRXE—fT—THiRE®

prc_date (%3EHHEI)  prc_amt ( LHIEBEE )

2006—-10-26 12 000

2006-10-28 2 500 } B 1+ -500

2006-10-31 15 000 }- X5 2 . 21 500
2006-11-03 34 000 } & 3 . 14 000
2006-11-04 5000 } K& 4 . 36 200
2006-11-06 7200 } K& 5 . 13 200
2006-11-11 11000

X EEEE, AERIA AR RTHER SQL i &) BN X FE— A2k -
A2 A EE S AL AR H 2 [MAIC AR 3 AT AN SR I 6 141 B
H, ATLME N XA R E Rows B TR AR E BE T 4L

-- RBEHRIHE (1) EREFOREK
SELECT prc_date, prc_amt,
SUM (prc_amt) OVER (ORDER BY prc date
ROWS 2 PRECEDING) AS onhand amt
FROM Accounts;

GUSRAE I OGHE T A, RATE T LME R IR R AR BT Bk

-- RBHRIHE (2) : T 3 7RIS E] X (6 A
SELECT prc_date, Al.prc_amt,
(SELECT SUM (prc_amt)
FROM Accounts A2
WHERE Al.prc_date >= A2.prc_date
AND (SELECT COUNT (*)
FROM Accounts A3
WHERE A3.prc date
BETWEEN A2.prc_date AND Al.prc _date ) <= 3 )
AS mvg_sum
FROM Accounts Al
ORDER BY prc_date;
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W RNTER

prc_date prc_amt mvg_sum

2006-10-26 12000 12000 --12000

2006-10-28 2500 14500 --12000 + 2500

2006-10-31 -15000 -500 --12000 + 2500 + (-15000)
2006-11-03 34000 21500 --2500 + (-15000) + 34000
2006-11-04 -5000 14000 -- F[E

2006-11-06 7200 36200 ==

2006-11-11 11000 13200 ==

IX 2% 15 A1) I B2 5 2, A3.prc_date £ P A2.prc_date Hifd £, LA
Al.prc_date N HMIXENEL), 1EEE—T. @B “<= 3”7 HE
e, HATTCALMERBATEON SRR BEAT ke, ELanbl 4 4780 5 47 8 5AL.
FEALFRHT 2 470, B ERAN 3 47, 1X %% SQL WAL 2 i B T AR
R THE. HSE, JATIERT LUK X BRI SUAE N e ROk A BE . an, F
ﬁﬁﬁ@%ﬁ%ﬁ%HMMG?@&&%%@W%%3EM%Q<ﬂ%
“e= 37 AN “=37 BT, IRAITE A,

-- BHRIE (3) . Tk 3 THXERTRNE
SELECT prc_date, Al.prc_amt,
(SELECT SUM (prc_amt)
FROM Accounts A2
WHERE Al.prc date >= A2.prc_date
AND (SELECT COUNT (*)
FROM Accounts A3
WHERE A3.prc_date
BETWEEN A2.prc_date AND Al.prc_date ) <= 3
HAVING COUNT (*) =3) AS mvg _sum -- A 3 {TEIBNARER
FROM Accounts Al
ORDER BY prc_date;

B TSR

prc_date prc_amt  mvg_sum

2006-10-26 12000 -- R 3 {TEUE, BT ER
2006-10-28 2500 -~ N 3 1780E, FIUARER
2006-10-31  -15000 -500 -- AT 347, FrblE
2006-11-03 34000 21500

2006-11-04 -5000 14000

2006-11-06 7200 36200

2006-11-11 11000 13200
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RIS IX 4% SQL EAJ AT AL B FEXE DLEE R, FRATTAT UG H L pi TR
B JEHIHE R E — T, XN LS.

-- EEESH A
SELECT Al.prc_date AS Al date,
A2.prc_date AS A2 date,
A2.prc_amt AS amt
FROM Accounts Al, Accounts A2
WHERE Al.prc date >= A2.prc_date
AND (SELECT COUNT (*)
FROM Accounts A3
WHERE A3.prc date BETWEEN A2.prc _date AND Al.prc _date ) <= 3
ORDER BY Al date, A2 date;

W HITER

Al _date A2_date amt

2006-10-26 2006-10-26 12000

2006-10-28 2006-10-26 12000
2006-10-28 2006-10-28 2500

2006-10-31 2006-10-26 12000
2006-10-31 2006-10-28 2500 ©+S1: -500
2006-10-31 2006-10-31 -15000

2006-11-03 2006-10-28 2500
2006-11-03 2006-10-31 -15000 ©*82: 21500
2006-11-03 2006-11-03 34000

2006-11-04 2006-10-31 -15000
2006-11-04 2006-11-03 34000 83 : 14000
2006-11-04 2006-11-04 -5000

2006-11-06 2006-11-03 34000
2006-11-06 2006-11-04 -5000 -S4 : 36200
2006-11-06 2006-11-06 7200

2006-11-11 2006-11-04 -5000
2006-11-11 2006-11-06 7200 »*85:13200
2006-11-11 2006-11-11 11000

& LR FE T e, FATRIL, XEREH S - KRS RES
—F AT ES. RAAR, XEEGEFRANLIRE, M2AFE
ZEE, AR W7 H, EE S3 NI ST R EH L E.
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B FHEMIRENESE

BB NMESESD - K2 AEOE X REE ST, A
ATLAE, SEEMERTT AR ZMEREN, HRIEEamn. R aEE
IREET R “IRE GRID”, BAX BT LV TN “Inie”.
WA, BIHAON I, ATFEEEE 7 RIMEMKE, U Z
SUM PR WK1 (moving average), HPANKF suM bR 524 S Bk
BRI LA T

AVG

B s EEEXE
B X FE—5K 3 Reservations, 5% 1 I b B0 ik V8 FA) 75 )

start_date ( N{EEH] ) end_date ( BEBHA )
KA 2006-10-26 2006-10-27
FIN 2006-10-28 2006-10-31
1R 2006-10-31 2006-11-01
1IF:S 2006-11-03 2006-11-04
]z 2006-11-03 2006-11-05
KA 2006-11-06 2006-11-06

KRR BB FRG S, HEREE 2G5 b RS BURIE
ML GO A, ERELT, SRARHE HENEZGEERE. A
KPR DA N, XEAAEESKIEHR. N ML REES EIH,
PATHER A e e et 7 AR
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10/25 10/30 11/01 11/06

ARAS
FEAR

15
[ITF:S
AE

KB

BAR, REESAIE, A F R ] AT R A
e G HIE SR % AR EIR.
i, FAVGEEREE B, ARG R i =R,

W N ES R

(1) BCHANEBBEMANEERER ae —°
fthA  @—

(2) ECHEIE B SHEMANEEREAN B2 e———e
fb A o —e

(3) B S MINE B EAFIE IS B BA#R et A 801278 HAE A g2 —o
fbA

B, EIRER, FEARE TR () 1 Mk, ERAREXR, T
J&T2RAY (2) 1. T LA (A 75 AR 56 4 78 4 B B (18 IR P, BT RATE LD
AREK, WHGEET A Q) 1. Hit, BATHZR L IX = Fp A g
R T NI EL T o (H2, TR FIRATSM S R, sk
(3) MG Ol 2 A A 1. SR, W2 () MIEI 2 (1) (2) 255
.

DRI, e AR R 2870 (1) A ) h &b — AN, &
MR,

-- KEBNEREHE
SELECT reserver, start_date, end date
FROM Reservations R1
WHERE EXISTS
(SELECT *
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FROM Reservations R2
WHERE R1.reserver <> R2.reserver -- 5HCMUIMIZABTHER
AND ( Rl.start date BETWEEN R2.start date AND R2.end date
-- £ (1) BEHAEBEMANEEHEA
OR Rl.end date BETWEEN R2. start_date AND R2.end date)) ;
-- %1 (2). BCHEEBREMANEEHER

W HTER

reserver start date end_date

AR 2006-10-28 2006-10-31
b1 2006-10-31 2006-11-01
IF:S 2006-11-03 2006-11-04
MH 2006-11-03 2006-11-05

W, FDYECME SR s WIE e R maE K, Frilanfigs
Rl.reserver <> R2.reserver XM, FTE NEl & LSS AR E .
FHEC, AN SRR SR 55 AT o) A3 7 S0 (B) #8AS =3 1 0 7, AT A AR 24
EXISTS {1805 B NOT EXISTS iHiEmt I LL T .

NHREE BT BT SQL AEA]. W ILA AN FEHEIAE 11 H 35,
MEME T —K, 11 H4%9, BaBBEREEASHINAH, X2
By, PWHBNAE RS H A SEMAES, TR%M8 (1) M
A Q) MEAN L T BAIE U, AR XM E SRR B 5 4 0
TAB N EARI P, 23X % SQL & AHERR B .

A RAEAEIX FE G R A e, FRATTRR LR kA

-- FHRRR - £ B S ANERHENER b
SELECT reserver, start_date, end date
FROM Reservations R1
WHERE EXISTS
(SELECT *
FROM Reservations R2
WHERE R1.reserver <> R2.reserver
AND ( ( Rl.start_date BETWEEN R2.start date
AND R2.end date
OR Rl.end date BETWEEN R2.start date
AND R2.end date)
OR ( R2.start_date BETWEEN R1.start date
AND Rl.end date
AND R2.end date  BETWEEN R1l.start date
AND Rl.end date)));
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X BB I F 2 A R AR A T A 25 HF ) OR EUS RR T AND, R1 MUS AR T
R2, NIIFAH).

WS w5
B ATHOBIR, HEIRTAMIA T ST 2R — R S kiE
B, 7R, RAMA A AT 0T, B MR T
PEAREF . T AEHL R AR A ST A E B T 784, BT AR 7 60 72
Il SQL ) — B AELE A — BB . 45 B E T B AR
FPTSIEIIEE, SR A RS, AR . 5
AR AR VLRSI, B E SELECT T BLAE AR L T 2N, PR
RS, FEREE—F. 4 Joe Celko MiEAULAME, T A
YA A A B S T2 .
T4 8 SR AR, WA T RE R O, AR
e e W—RERT, RIS, AR, X T A R B
BT SRR R A S R AR B AR IR — A, AR

. RBRB. %, B E%%%ﬁfﬁiﬁ%u%ﬁo
—REE
T ARATTE

LA FEETES, SQL fEHEZATHIRR, AATHIP G,

2. SQL MM AL BRI R A, IO &l (BE H
R AT ATHUMWAS A, U AR ] A SRR R DR, AT BLE
JEAE B 1 PR

3R BIHEMR Z P E A BRI E RS .

4. RIKT A A BR R A TERE AR AT B EAN T -

5. NAEARANET BERT AT (S A5 8 — XU

WMRRFE T FE LR T RKTEROAE, §S%5 NHR5TE .

1. Joe Celko, {SQL i Bit5r (8 4 kR )) ( AREBEH AR, 2013 )
KT RIMERRE, 1E2%1%4 316 47 “RRGIH.
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ERAE, P R,
2000 2F., — 4%

¥F1E FHSAL

2. Joe Celko, (SQL ##f2X1& ) ( ARHBEEH AL, 2008 4 )
A5 LAY Brian W. Kernighan 1 Rob Pike [ 1E (FE/F 11T @ )
SQL hit, & —ARMEAMAMMIKIIF. 6.9 47 “lEGEHKRECTEW” N
ARG T A AIE BE A BEUER 1 AT A B il SR B T~ 1A

3. Joe Celko, {(SQL &% (% 2 ki )) ( NREFFREHAREE, 2008 4 )
KT BIHAMIHE, ES% Bkl 35 A% s KTRIFERR
P 1ESE R 37 BElP R ST AW E SRR R XA, S i
6 TRATHREE FE1a]” A iRkl 47 &5 (1 FEAL 7

4. B ER —KB I TEHE
(http://oraclesqlpuzzle.hp.infoseek.co.jp/8-5.html)
SCHR R T AR R BOR SR T AR AR B BME R . o,
i RHR T AW S VE M 2] 1 BETWEEN 51R], Wi,

B g5

@ £S]R8 1-6-1 : ik ZITHIBAYLLER

£ “HFRRRS LB R” . AT T M EEr
EVAS b AL AN, S, 55— 2% SQL MIPEREILA B 1 ARt
FE=AS wHEN T E, RIRERTFERPAT V=R AR2R, IUETE
IEEEAE—> wHEN [ B,

@ 4 >)5% 1-6-2 : { OVERLAPS &HHMEEMA AKX A
1RZ NEBANFIIE, SQL-92 #4it T ovERLAPS 117 (Oracle 11 PostgreSQL
2, BRIERARERE SRR TEXE. XAMBRAHEN T s,

OFEHBA 1, 459 H# 1) oveErLars (JFAEHN 2, 45/ HE 2)

T IXA RS “EmE SRR X 8] #4> B K SQL (P.108),
FEXTHE— R AT S5 . IE SO A 9 /& BETWEEN, 1 iX ! /& OVERLAPS,
IX PR GIE R PAT S5 AR SRR PR AR X B AER ) Lt e 1% 08 25 ) R
FIE T



1-6 AXBEFEWLRTES
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@431 1-6-3: SUM BRI Rit{E, 4 MAX. MIN,

AVG Tt EHMA 42
“FBoh RIHEMFE S FEME” S48 T R BiHE SQL iBA). Wik
& SQL iE ) LAY suM pRELUR Max BR85S EREE? 45 BE AR X
SR AW ?

-- B O&RKR
SELECT prc_date, prc_amt,
MAX (prc_amt) OVER (ORDER BY prc_date) AS onhand max
FROM Accounts;

-- REFEERR
SELECT prc_date, Al.prc_amt,
(SELECT MAX (prc_amt)
FROM Accounts A2
WHERE Al.prc date >= A2.prc_date ) AS onhand max
FROM Accounts Al
ORDER BY prc_date;

W HiT5E

prc_date prc_amt onhand_max
2006-10-26 12000
2006-10-28 2500
2006-10-31 -15000

X BB ik
2006-11-03 34000 LEE’]E
2006-11-04 -5000 =
2006-11-06 7200
2006-11-11 11000

Y vax BTS2 5, A A MIn s O ave s BOHSET. SE
PrpAT AT, 1EEEE T, RE AT R SRR S .
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1+ 7 msaLgigaiss

> SQL fiE4Aie

SQL EEHEMZ —RERiIE, BR, RK—RHERN, BT SQL ZEERIFHZRHESIZHE, L
HXINEEFHEBWAMNTE A A, TXXLEE, SQLEFTABIEMNESEE, AMILTRAUE
EMERET. &1, RIMEEI-LERTESESENER, HFRABRE-TENEEHEE,

B sEmE
Hst SQLIBF MIRE—X U F AP E#EL —. FNER

XA, SQL M FCAMMEAIES . EFH N, RANEEMMEEkK
B, AREME SQL s KB J1. B2, Thr bix— K LOREHR
ZNBHET o

I REXFRGL, SQL AR By /& B4 — g TR, Hsk, EIRK—Bn
[P, SQL & FATTE v 2% 2] i (B a4 & 18 AT - UNTON S
SQL-86 #r #EFF 46 N N1, & H b R, 1 INTERSECT Fll EXCEPT #f) /&
SQL-92 Fr#fEA IR, BT R ARMRIEIEH (DIVIDE BY), HEZEASILE
AL, EAFTTHIREE . A AN CUCRIEYE SQL 1E Ny —FiiE 5 5k
YA TR, XM EFABAR A BT

B2, SRMbrE SQL CAf s T RE B ESZHAF, &K
B SRR R S5 45 T ARG REM SEI, AT T AT DAL IE M A
MET . BRI H—LEH TR G HE L AR SQL, MR — TNEfIm
B, FEMAFE BRI T i SQL AT .

B S0E : 24 EENIEESER

B, REIBEMANSEUEES, WEEEFESLIUZ R 2
REEIE. By ME A MESBURE, FrD R AR ELAUE
Sio BJE, SQL LA JUAMRmH )7 75 2t —
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1-7 ASQL#HTEETE

EREI 1. SAL eRMERBEETNES, T ABII TRl ALL
kX FF

—RNESRRARTES BAAEEEITERN, FILES (1,1,2,3,3,
3} FIEEA {1, 2, 3} HEVUNAHIFIINSE & o (HR DG R B LR R VA7 /R
BT, PRONZEES (multiset, bag).

A1, SQL & & iz HAT AR 1 S vr B A fo v 3 S A Al
01 5 435 ] UNTON B INTERSECT, 4559t HLph R4 P& 5 14T, wniE
MEZ R B NESLT, Tl Erliks ann, S51F uNToN ALL. ALL ]
{EF AN sELECT ¥4 B[] DISTINCT A IEIANILFAH I . B2, AN FNE A4,
SQL /N3 #F UNION DISTINCT iXFEE vk,

bR T HEE RS, EFFHZEE —MAE. E£EBEN T HR
FEEAT, BN KA, M EER aLL 2 J5, SASFEHET,
PR Re AT, X2 AR AR TR BRI T, BT AR
ARLEERREEAAAERELAT, WEFEER BN EREEAT, bk
Tl ALL 43 BE4T L,

AREIM2. EEEEFEER

FRiEE SQL #H5€, INTERSECT M UNTON Fll EXCEPT {464k Hm. I,
4[] i ] uNION Al INTERSECT, X AH1il UNION e $0ATHE, 420 FH$%
S BRI RN JEA — 845> R S T IX AR, /]
PAZR2]— R,

EREI 3. & DBMS iR AR S EENLIRE ESERT
BIT B, FAUIK SQL X RS IE S SCRAFEEE A AR e 2 FIX —
RO, BN EE AR R I SRR EE 2 2 A5k . SQL Server M 2005
Fi - 4y 32 FF INTERSECT Il EXCEPT, [fij MySQL B #ANZ#F (L& “rh
K RI” B A 4 Oracle IXF¢, SLIL | EXCEPT DReH & i 44 N
MINUS (R 808 PE. X — mLLBURR B, KN Oracle H P i 2276 {8 N 4

EXCEPT 4= 3B 5 B MINUS,

AREIM 4. BREACEEBIVETEX
DUMIGE S LA AD (UNTON), 22 (EXCEPT), A (CROSS JOIN) ##5l
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N THRME SQL. {HR/RiBHR, 7§ (DIVIDE BY) RN &-PhJE IR % Aehn
L (AERREES % 14 TTRWER. Bk, SRR EACS
SQL & ARSI BRIFEH

IS pskfnk  EEAESHZ EME

TR, BATPREBLGIBHE LR .

FEIT RS HHR PRI fige, B 75 22 ELASE o8t B0 A s it g e, 3R
MIFREER A PR S S RAHSEN . X BB A Fa 24T 80512 A
KANEEMIE, B “RE—MES” M. i, TR bl A A
tbl B, HIRUFRAE, HELZF—MES.

B EF A EMEASHERHNPKE

tbl_A tbl_B
key col_1 col_ 2 col_3 key col_1 col_ 2 col3
A 2 3 4 A 2 3 4
B 0 7 9 B 0 7 9
C 5 1 6 C 5 1 6

A A INERAEBRATR LSO —FER LU Tk R R ARSI 2
AAHEENE? R BHX PR —FE, RAJUTEEE, BRI e E
. R, WMERILEAEEE LT AT, AR IR EEE T .

IR A A PR, BATTEE — A L, HA onToN Biae S 7k .
X DL FHIN T tbl A R tbl B FATE02 — R (AT
AR, AT ELLBIHARR T ).

XK R A TEAR R 3. W FHIX 5 SQL AT 45 F A2 3, T
WA K FRARSE . MR, WIRER KT 3, NI R IK RS,

B OREXPERNERE tbhl_ A K thl_B 9178 —3, NMWikREMEH

SELECT COUNT (*) AS row cnt
FROM ( SELECT *
FROM tbl A
UNION
SELECT *
FROM tbl B ) TMP;
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W T4

row_cnt

IXFhOE ) SR A AW ? iE B2 —TF “SNR” BAESFE 1.
WRESBHETBEA N TR avL, A EEITH S HR . Kk,
R E thl A FI5R tbl B 2R, HIREEEITHE, I EGRTEE
a8

WRHNEESZAE, WRANESTERE,
W E§FH & 248 E WEMNHFHEESRROESTE
AUNIONB = A = B AUNIONB # A # B

UWRB N HERFE, WIKRRAT ATEER A A, SRS 4. XA
BOA, WAEE—ATHARAE, AR ERATEX AT ML A,
IKRBINE R EERE .

W key 5178 B I—178U3ERRE : ER=EN4

tbl_A tbl_B
key col_1 col_2 col3 key col_.1 col_2 col3
A 2 3 4 A 2 3 4
B 0 7 9 B 0 7 8
C 5 1 6 C 5 1 6

HITHIFY) SQL &) T LAR -6 5 wuLL B (103, 1fif AT 248 € 514
A FBAE RS R A, L RIB T E M. th4h, FNIX 4 SQL iEH)
Rﬁﬁ?umm,%uﬁwmmLﬁﬁﬁimﬂuﬁ% AR, AT
PAR B R B — 3 S B — 04T, R f B4R — T RZ LRI 1
%M,ﬂ%ﬁmmm¥@EMALﬁ%#ﬁﬂuwﬁTo

M ETRGEE B, S TAERERIE S, #A P A8z,
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€

MRS SR, aRIER
NREMEDEBER— N EIERNEZ
H, BACHRREN, X2A
H, HEE, RERREEEEIR
KZHHIRTS. MRBXMEH
EEU, BRFIFICIEE, B
ZAEFIUE) = B, H5A, TR
WITZDRERBRAERN,
MUTUCIUAUE)) = Eo

F1E HHHISAL

S UNION S = S

X2 UNTON [ — AR BB, E8C ERATRRZ w5
(indempotency). T3 FARMGAREUEFL IR T NS, A2
B, SANAREED AR “ ZHIBE * WHMEE S, #AS*S=S
FROL” s WX AN B, UNTON I8 52 R

TEGFEAUR, —RBEEXNEBY R “F—/MEF LI HIT 2 /b Ik %
R —FER” RATH @, 2 —ANE WINHIT, C 15 KUt
R RENER . F—ASC s A2, #8515 H— kIR AR
[Fl. [P, HTTP 1 GET /AW 2. FFEMIE R I IR T 2K,
oA, RS R P SO A SRR R B, fRIE
PR T 2 IR, #05 B a5 o — IR R 8R 58 A M A —— 3 & 3R 1HE
BT AE LS TN X T 22 4 77 THI I FE AR R

XIS unToN, WK s uNToN S FAE—MTHTT,
WA ATRIAT 2D IR G RAE AR, FTPls UNION s 2755,
P, FRATTAT LA T F LR L = 3K DA 03 2 5 AR %

HE—EASTINE ks BEIEE

S UNION S UNION S UNION S - UNION S = S

A RHETREMZ, WRSUEA s 472 K uNToN ALL #:4E, 8
DEFREE R AL, FTLAYE unTon ann AN HAG RSN KU,
RN A E AT R IAT onton #AE, Wk LR E. Ha)iE i,
UNTON (43 AR A 17 5 K P 7 A R0 FH T80 8 X B A, XF SQL
T ESHIRNZ BEESEANEHM. ik, FATPOZI A 3 #0FRk
e 2N L

FETF IR AR S5 2 2 B, X BRI — M. R 7 unToN LSk, 3B
MEGIBREAHARSN? THERAKSMHE.



1-7 ASQL#HTEETE

117 ®

IS tskfnk  EESESEZHNE
FERTTHI LS, EHRMIKRE AT, RANFHELEE T PkER
BAR AT H BRI e TAR AN RRGT, (A 10 2 ot — T X 5%
SQL iff), B REEE LR FIk R, X BEIL K bl A FIF tbl Bk
EEGIRHE, FEMNNEG S EHEN, — B T HmMITE.

1.(ACB)E (ADB)® (A=B)
2.(AUB)=(ANB)& (A=B)

S MITER AN GRS R R e AR, =R “aniR
EHAOLTHEEB HEAGBOUGES A, MES ANESBHE.
EANIRERAT, FREA SRR GXFVETERS G B G 5O .

B MO IR R ANE G I SR ZE R A ARG . A SQL
EERR, B2 “UE A UNION B - A INTERSECT B, M4 A fl4k
G BAHAE”, X Fh5 RS R T

RS A FIEES B AHSS, 54 A UNION B = A = BLLJZ A INTERSECT
B = A = BAEBRMOILM. &, BRT uNToN Z Ak, AN RAE RSN
IEH PRl /& INTERSECT,

MR, WH A # B, UNION fil INTERSECT [f145 St A 4HIF 7. UNION
HEEERITHEESETS. FHNEME TP AMHERES AR B
I 2 B WA /N A EEGE B, ERFKAER — PR, XA
V1% B 4 P A UNTON Fll INTERSECT [1)[X 1.

WRA=B, MIFZEES

A UNION B A INTERSECT B

Pl )82, % A I B 40537 UNION IZ % fl INTERSECT 128 )5,
WA EEBEOX AN . HATERATC S A T N X — 5.
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( A INTERSECT B ) C ( A UNION B )

R, HFFEAE (A UNION B) EXCEPT (A INTERSECT B) 45 H%
ERARTEMATUT . W A =B, WXANGERERLTE, BN, x4
SR E A

-- WkRABERIRE ‘%", BNRE A%
SELECT CASE WHEN COUNT (*) = 0
THEN '#8%'
ELSE ' f4H% ' END AS result
FROM ((SELECT * FROM tbl A
UNION
SELECT * FROM tbl B)
EXCEPT
(SELECT * FROM tbl A
INTERSECT
SELECT * FROM tbl B)) TMP;

X% SQL EA) 5 _E—#4rH1F) SQL B A) LA FFEI 5, tEAFHE
HIEHZ G, AT U4 NuLL (g3, W, XSO RRE S
PPk RAATEOX P AE S TAEWATRE T . HE, BERIeESud T, A
WAk T — LBy, BT X EFERT 4 0 GRESEZEENE 1K
DISTINCT), ATUAPERES A AT FI% (ANidiX 2% SQL 1B A A 75 BN E AT,
FTLLIX B A A RE R ). bAh, RoNX B 7 INTERSECT Al
EXCEPT, FJTLLHAIX 2% SQL i AJABESE MySQL AT, EZAHE—
N E IR RIEG, EPRE FIX A EE AT A SQL B A,

A4, BRARFRATIRE T Wik R A 257, B TR FNAT
HORE—FIE, diff frd 2RI SCHFR, 1iX B SQL iEA) A 24
T aiff, HAMZEARIEERR. AT TFERHHNES K 5B
ALY, ARSI R TR .

-- BFIBRSRN diff

(SELECT * FROM tbl_A
EXCEPT

SELECT * FROM tbl_B)
UNION ALL

(SELECT * FROM tbl B

EXCEPT
SELECT * FROM tbl A);
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W TSR

key col 1 col 2 col_3

K9 A—B Ml B—A Z[AIAFREAZEEE, Pt bA& IR P4 S 48
UNION ALL HEHKR. £ A FI B —E& 777, iX4 SQL &t
SEROLE) X A—B i B—A N8, REERNE, £
SQL ™, $E5UE VIsH ST, dEHEE, wREmIES, 45
LA IEM.

B HeslXRREIEYE

FEARTTTE LM “ N7 BERATEE, SQL BLILH A B B k17 ¢
RERFIEH RS EAT B, A T TRRIEIEE, WOIH S, ikl
W%, HohHAREERZ T ="

1. 8xE{# H NOT EXISTS,

2. ¥ HAVING FREH — X — X &,

3. IR E TR

RAENH—TE=F .

AW HEBEIEN R ZEIEBH. 1-5 WENPRIEERESE
(7 g B T — ANl @, Rt LIk 3, BUEIRATR MR
R,

KT RpIEE, FATEAR R NI # KR THEAREBEHRE.
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¥F1E FHSAL

Skills EmpSkills
aainn) Wleolsz)  salun)
Oracle 18 M Oracle
UNIX il UNIX
Java 18 H Java
GiEL C#
il Oracle
il UNIX
il Java
EH UNIX
EH Oracle
EH PHP
EH Perl
EH C++
2 W Perl
3k Oracle

IX B A8 , AR EmpSkills 48 ks 18 2 Skills T A HAR I 2 T,
W2, ZEeMEMMR, FIHRTE, SHERREZ, HE2AS

Java, FITRAKIET .

BATRDE 22 S 5 R BB ER i R E S AR 5, BrbAnT RELL A
HAVING A i) 7 v B0 4 B fi— 2k,

MABA B — T ERIE.

-- AREENFEHRTREREZER (AR%)

SELECT DISTINCT emp
FROM EmpSkills ES1
WHERE NOT EXISTS

(SELECT

EXCEPT
SELECT

W HTER

emp

tHH
Fiidl)

skill
Skills

skill

EmpSkills ES2

ESl.emp = ES2.emp) ;
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HfAIX B AR I 2 2/ T EXCEPT I8 AR RISCHE 7], REE A i)
FENLAEFR EmpSkills |, IXARZR, FATEE XA R LT ESZE.

B NTE SR BRI A IR A R T H BRI RS, WIRERZET
& W2 5 TRA AR ROBOR, SNUEHIZ & TA RS ICLET
RETEA

fltn, A1 Fm—THE. TUES, SRR RETE, il
755 % At
BREBA HEEEHEAR
Oracle Oracle .
v B e B

C#

N AR HFREL.

FREFAR THESHHER T3
Oracle UNIX
UNIX _ Oracle _
Java PHP
Perl
C++

G BT T Java X —47, FTLPIHERGE &M, RN, X8
OB AR ) BT 500 T DA TR AL, IS AS R I

;0] BT T A RS S, SRS K TR 4@ S b 25 1

o wer s BEL R,

o, T — TSR, AR B 2082 SR, HSX

| easle and necessany 0 SQU R AL S IR E BOGEES . IR TLR . R
FARR— FHUX PR GBI, SAJG— 47— AT OB A FR AL R,
B BT B ER T 2 e RO SR B, A5 e Al 7 SRR
RIS IR APTE R LT R T OIRSE, DR R — A TR
TR b A
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€D
HRERHZY), UL AR
BB, RAAEEERNS
o XFR—R, ARTNSE
26%.

€

LR, XBEHREAE S M
CEHET ARk, XBEMR
SupParts @ —3KX RK, X FiX
KENEZELR, BHSEC
J.Date FIEE CRERRARE
W LEEMERER )

¥F1E FHSAL

BT, SR T AR /2R T SQL B % SL B AU T ik AR 1B =
TEFRIITRETT 51 NM @, RTTHZ BT LAUE AT REIX P oAt o) B8 47 B AR, 2
XA

RGN, ASKERRTE (division), {HIXBLE 5] (divide) T
—F, FHE SR AR T

W7, XA, AT S H AN 2.

B SpmgwTFe

TRTHGX AN B CJ. Date T 1993 4RI, —HIAEW A4, XH
WA A R “OERRT — T KRR G EdE, R
INEAMERI R K HAE I FR @,

SupParts

part (Z#)
b §22

28
&7
B
&7
B
BE
EF
g
EF
Rz
B8
7
R

sup (A7 )

— ) —

mimm M OO[O|O|O|®@|T|>|>|>

BATHERIZ, QBT AR SISO L0 58 24 R 1 f1k 2
Fd . B R EATT S B, E52 A-C M B-D X4, A
E BARZE R FMMREIAE 3, HEFMHMEINATEEME, Pril
AFFEESR . F AR SEBOR AR Al BB R #A A, BT BAB A
HE.



1-7 ASQL#HTEETE

123 ®

XA G FERART L, Aok ? JREE, SQL JF&A
FEATATH TR A A A AL 58 RECE AHSEMERIR 1. TN 138 B F oK
KETERBBTENMES (©), MARNEESGEBTLENMEANT
4 (C)e Hlid, IBM i Z0HI A 55— 50 R PE 52 50 R 48— System
R S22 [ coNTAINS X —IH TR EHE SN T KRR, HEFK
R PERE R IR T, ERIEWRRAEWE. bl OTAGFRE N
AL R 7

XA ] R RS RUE T HUARIN SO RS . X — RIS ETTH O BRI
FARARERL. (R, fEXRRMBZFEES, B RM—J7 =B (5w
T4 80 FRLF % Skills), X IR ELA XU #ANE S o XN, JRAT ZE LU
PR T AR A, i DO A o 3 BA A 1

o, ARG E A G . EERNCEIEE B T
RS EER. [HERERRAT ERES.

- AR S BAS
SELECT SPl.sup AS sl, SP2.sup AS s2
FROM SupParts SP1, SupParts SP2

WHERE SP1l.sup < SP2.sup
GROUP BY SPl.sup, SP2.sup;

W T4
sl s2
A B
A c
A D
D E
E F

BTk, A E —TREMNHEGERHLUT 2K (ACB)
H (A2B) => (A=B). ENMANXEHT FHEHMANFIF.

FH 1 M EREERMERNEMSF
FH2: MMMEEEENTEHMEHER ( BIFEE——BRE)
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SlF | P B TR R SUMAT IR, T AR 2
COUNT B HOR i

SELECT SPl.sup AS sl, SP2.sup AS s2
FROM SupParts SP1, SupParts SP2

WHERE SP1.sup < SP2.sup -- EHNENSHAS

AND SP1.part = SP2.part -- 1. RERMAENEYG
GROUP BY SP1l.sup, SP2.sup
HAVING COUNT (*) = (SELECT COUNT (*) -- & 2 . RENEHREEARRE

FROM SupParts SP3

WHERE SP3.sup = SP1.sup)
AND COUNT (*) = (SELECT COUNT (*)

FROM SupParts SP4

WHERE SP4.sup = SP2.sup) ;

B HTER
sl 52
A C
B D

R FRATHE HavING 4] B P 5 1 2 ok i ok RERVEIE 5,
SARGF R 0 XA KA, RATHAERIEE S A FIES B T
BN, A RBFE SR (RIEE——BD. miH, &1
MARAE T 278 W 2R R A A2 58 AR o IXRE AT 2 T A 11 4 0
%A,

XFTIEANERR, AR T SRS FER AL . BN H IR R R
Brikig BT T —MHdk, orisH T SQL M EA R, & —FrLl
IR . XA VRIRAT, SQL FELLERANE ST, FEAE LT
NI EER I, T IR AE A U RO AL B

oo JE RSO s RN . WA FRATTHE coNTAINS IFIRFRIE T 4 Ui s

0 ], (HRMAEWUMER, BATHTLUME FIHXAES @,

3% F conTaINs iBIFHIIE L, B
22 Joe Celko H9ZZ1E Joe Celko’s

SQL for Smarties: Advanced SQL SELECT 'A CONTAINS B'
Programming, Third Edition # 3 FROM SupParts
“27.3 The CONTAINS Operators” WHERE (SELECT part

FROM SupParts
WHERE sup = 'A'")
CONTAINS
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(SELECT part
FROM SupParts
WHERE sup = 'B")

XEMRE—T, A D BRI “fERp B &EMFTA M MHENE A
L8, MR 4G, WIRE A CONTAINS B IXANFAFH .
EBArE, WREMGH, RARIRIEYE? IAESVFREM I EREM A& T,
FrCABVAS A BAJG X AN Th e st il LA T 6

B mEmpBESTiE SaL

wJa, FATEESET “MEREEAT” BB — Pl N LS
BH. RTRAME, 7812 FWRATWE SR ATHE — T An
(A TSI 2

name (Mm% ) price ( fii1& )

ER 50
BT 100 =2
& 100
& 100
K 80
M ES T
FR 50
L ER 100
B 80

Sl Pl PSR PR P S a7 M A EE [ AL

-- MBRESST  EAXKFER
DELETE FROM Products
WHERE rowid < ( SELECT MAX(P2.rowid)
FROM Products P2
WHERE Products.name = P2. name
AND Products.price = P2.price ) ;
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EFMEEATRZE, 2RI AR R R O/ DELETE
AL PR EEARERS 7)o DRI, X BLARATTRE S — N e AN B ORI 1 A Dt R
SCHLFIRE R DI RE o

BRI TE AR ERR A, S CRamA, IR ALEILE)E, KRl
FANH G rowid, SRFIEHRIATHMIER . BEHOR M ERILEAT E
WA, PRl AR TR T RIAT, REREAIN A G IR
KRR, FEFT MR —— X 2 kMR AR, 8 ORI B X A Ty
R M4, &7 HE AR (i md RS S G,
Wiz, TR, FRAE T2 B R MR rowid,

BAMEERS I E T “rowid” %1, WIFHiR.

rowid (171D ) name ( @ m#& ) price (1§ )

1 ¥R 50
2 BT 100
3 BT 100
4 ¥ 100
5 5E 80

“AERREREOEFH R T rowid” X — i 5 Z AL —
AR, X RIRAT B E TS L Products X AR G L.
SQL 1A N iR,

-- BTHBRESTNS oL EA (1) . Bid EXCEPT KHME
DELETE FROM Products

WHERE rowid IN ( SELECT rowid -- £ rowid
FROM Products
EXCEPT -- WE
SELECT MAX (rowid) -- ZB T8 rowid

FROM Products
GROUP BY name, price) ;

AEMRM T A WR B A RS W HSIR “2, 37 H, /] ExCEPT
SRAMEFBZHAN W R R,
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£ %0 rowid EETH rowid ZEMIBRE rowid
1 1 2
2 - 4 = 3
3 5
4
5

i EXCEPT J&, FRATHLAT VA SRAGHNME . XANTTVEEN KRE DS
JEHHA T, Ah, 8 ExCEPT M5 B NOT IN 2 A DASEELRT . RS i
FHR.

-- MBREETHNSA SQLIFE (2): BT NOT IN KHi&E
DELETE FROM Products
WHERE rowid NOT IN ( SELECT MAX (rowid)

FROM Products
GROUP BY name, price);

KPR ORI RE AR 5 1 SR TR, DUANBR AT 8 S BT
MT Sz Mt . Ak, 5 Foda A, R A SR
EXCEPT PRI et m] LUfSE H .

BOXFESLIL 1747 ID W3 % R A Oracle 1 PostgreSQL. PostgreSQL
HAHRL Y T2 oid, WIREAEH, TEFLAE CREATE TABLE (1IN k15
SE BT WITH OIDS. SR AM K A AR E A IR 28 SQL, WIFRE AR
g R AR “id” %1,

B A

AT, BV TERGIBHEMERTNE AT RIS, 56
THEAGIZHE, SQL KA IATR LS, U E S S E T DUAkK
fRURZ 108, HRARZ NFEAHITE. B 7 AR BIM N A LS, K]
DA 825 —LeA7 58] SQL.

NIRRT T,
L L FIZHE T, SQL HIARHEM HEATFH LU AL 2218, BRI th it
SEHUIR O A e PEAN[FITT 2 22 A5, TR Aot FH RO 75 280 =R
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2. MR G IEHE AR E ALL AR, HEAT SRR, mH, X
TRt N IE 2 R AR, FrCAERE T AL

3. UNION F INTERSECT #SH A FEFMEIX —H LV, 1M ExCEPT A
AN

4. brfE SQL WA R AMREIZHAT, HEA L.

5. FIMTIANEE SR A, W] DO I R A P B — — B R R

6. {1} ExCEPT AJ DR SR A3 A o

WARKFIE T IFEZ TR T EWNNE, 5% MR .

1. Joe Celko, {SQL #Ei#ER (& 4 hR)) ( ARHBEHARYE, 2013 4 )
KRTHBRELELT, WES% 15114 77 “AEAHRERNBEATIER” : RTAEH
FEERBHMTRRRIEIZHE, ES% 27.2.6 77 “HIEGRIEFFEHITIRE.
TR, Joe Celko fEHIWIEE A R A ATEMNEH 1 1s NuLL, {H
I AR 2 B 2 S BPIROU R U, BT BRI MEN T &
k. MRAEFRME SQL, 1s NULL (IS HARFRZ MAKSIR, KLzt
BRI GIEASR, (H2 H AT 2 A AL BOA SIS D RE

2. Joe Celko, (SQL f#7% (% 2 kit )) ( ARHBEEHARFE, 2008 4 )

KT IFHMENES, BESH W 27 RHMHFEES”. PRI
System R [ FHIFSHIX— &

3. C.J. Date, Relational Database Writings 1991-1994 ( Addison-Wesley,
1995 £ )

Expression Transformation (Part 1 of 2) Pifi# T UNION fll INTERSECT #i
AR AMEE, BF, AHRIKKT “FHRHEEFNES” 1
W H1Z 15 A Matter of Intergrity (Part 2 of 3) #77.
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1-7 BSQL#TEESZE

L

@ 5317 1-7-1 : it “R{EA UNION RjLLik”

1E “LURRME: BB JaR 3oy, A1 TR
F'Y unION ] SQL iEA). B FRATTIER, 7EHHIX % SQL &) i %
FRE—THIKERMATEOR BARSE. Sbr b, RATERMIES—T, Brri
AT EHAWAT BB AT . HHB R Tz iE .

O 43R 1-7-2 . MAXRERIEEH

£ “HEEIDRRBREIZE” #7r, FATH] T HERREIE SR itz
HKIH M TTE. HRIZ% SQLIFRIES—T, LIl “MixRkRiLEHR”
GRILA MR RREZE” FE XD A, XIEFERATE R BN
U SR EORK AT, G550 R A fig— A
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1= 8 ExisTs igiammix

» SQL FiYigiRiZig

%1% SQL WEMBRARM: —TERMNZAEXBENEINESE, F—I=2ENAREEF
IRERIBIRAZEE, ATEENRIFREE, LEERATE SQL ARTEMLMEREIFR EXISTS AUFHE,
X EREI AT —LE AR SRIREAIX SQL AIERR,

B s#EmE

SCPE SQL FHOC R FE I ZE A BL R A TS — AN EE AT
Gk, A MNRIEAIAZ EE bR R RIERIZHE (predicate logic),
HEF U “— A7, RBRIEATCYIEEENA T SQL h5&EE
WHRIINE . BTHRNME, NME— T A NEENE—FRZH.

AHTHe A 41 ExTSTS iHA. EXTSTS AU AT LUK 2 AT il 1 N %
MR R 26, T HAE A QI 7 B PERe A SR 47, 3X %) SQL
KUt AT TR (R TIANXAME R E A4, BRI X2
o, RENEAKT

et — NE518, EXISTS 8 T SLHLF IR+ “EiL” (quantification)
X9 KD 51N SQL M. 4n 5 e F2 g 1xX AN 2 9 HL g R iz H
EXISTS 51, HEE TR IR 2 .

AATHTEA SR A2 — R 5112 AR A EXTSTS A GBI AR,
JE TR WA — R SEBR R . WS A G G R A Sy, ]
DA JEEE 7 T aa b s, AR 5 2508 Mt S {3 o A 2

B mipm

HaRiBE

SQL HIfRE 7o, ARZHE BN R K. B, “=. <. >7 &k



1-8 EXISTS1B1a M A%

131 ®

¥¢i538, LA BETWEEN, LIKE. IN, IS NULL %%, 785 SQL &4 F8AlT
JUFBEAFXEEIT], IBABRAAZERNR? JUFRRMEH, HER
SRPE IR A FRIARLZADIE . 2488, FRATULA B 1A A 35 /
BB, DURIE 3R AR,

FERTTH L, A2 MR 7B R AL, IS HERE . H
—HER U, EER KA. 48R, 1E1A S sum Bl ave IX I R HUFE A
—F, BWFHTCTHEH HIERX —2, MRS —HERE T .

Sebr b, iR —MRERII R E, R MBS AR AT SRR R A NE
i, IR [°{H #B & true. false B{ ¥ unknown (— fKf]i5 A2 4 BKA
unknown, {Hj& SQL RHM2E —(HZ4H, FItEA=FEE.

THRNZ A SR AIEIR R N T I CRTLABRARRPRIR A 1 ELR.
un, FAMBRBRAFAE “x 2T XFERETR, A ATAESRE < N </
B P, mhEERIWTar R NIRRT NLR BT g H b il 2
sl FEVRIRIZH I B/, a2 4R I BCA XA R S IR N1 A iy
RRANERI T . IERE A LB RIS A = S JRERAE T A i sy

Prigdt 7 e s ik
FERFHI R, RAPE— A7 8dE /] AR — il
TbI_A

name(##&) sex (MFl)  age(F#)

B 3 28
BAR %« 21
| 2 32

A, TR AT D A R [
R, T EAEIE 28 . R TR 2 (S B AR

. S, BT GRS (=M A ). C.. Date M2

S oo w o ree G SR BRI SRR, S R LA, A

XX AEARN R, BIEE Ak

(MaFEL) SR ExEes  bUEmE 0,

P FIRE, ST MG wemre 60, HL S T B R

Rebtizal Ty o Prcttioners, s pponb g DAL wimRE TR I L R, A B

0'RefTly Media, 2005 )
S hERT
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SEYNESTES
ERE 2151, H25 =, BETWEEN 28 4F 1L, EXISTS (L& KA
AHER . MEFER UG, XAET “UERMSE0T DU A1E 7,
“x = y” B{ “x BETWEEN y” 2551 7] IBUKISHZE “137 80 “ A
7 XA, AR NbrE E. 11 EXISTS i LIS B 57 2
H2We? W RHX % SQL ik, ExIsTS IZHAMGZ H—1{H.
SELECT id
FROM Foo F
WHERE EXISTS
(SELECT *
FROM Bar B
WHERE F.id=B.id );
Ak, BEAHREAHT . FNmEA N sum() BESER T
2, BATHEE — TS5 BN ERNIE 7. FFEH, F—F EXISTS()
FIFE S RN, BATEEENIE SRt 4. BIEHE L SQL
BA), BEEMIEC S EUE T IHIXAE—%% SELECT T-H),
SELECT *

FROM Bar B
WHERE A.id = T2.id

=2, ZHRITEIENES. 2 AN, £RNLE TERH
P AFERFY, XF EXTSTS SKRULHESZE—FEMT. 7E EXISTS 1T A if) H,
SELECT FHJ[I%1 3R 1] I R HIX =Fh 57k,

1. 1B FEL#F: SELECT *
2. ®2: SELECT ‘X EMRHNBFEE’
3. 514 : SELECT col

{H2, AERM LIZ =R S e —fh, S20R45 A — .
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Vol

< true

[ 1T — | ke —  false
BETWEEN unknown
IN

EXISTSASMAB18 (% NME 2 —1TE0E

true
— EXISTS —>  false

unknown

EXISTSHRNERTHIENES

M TR AT LA, EXTSTS IR METE T A AN i
HE A A A — B, SR EED. EREE A, ARE A E I EOTHE
WBEAT 732K, = BiF BETWEEEN 2540 N B A — 47 HE W /R “—Firigia 7,
iM% EXTSTS IXAEH AME AT AR A BIEIE I “ ZBriEiE 7. By C(order)
F2 FHOR X 90 854 SR T M B

=WiBR =BWNEN “CREHNER” HIEA
MEiEiR = ANES “EANESHES” WiBA

AT DG B X ARG RR Y B 2, (H2 SQL BIFA S HIl =/
A ERITES, FTPAAFRAE S .

A1 List. Hakell 25 0 83008 5 B0 Java IOTBEE ATRERNTE “EBeR
B XM BRI R EFIERE NS, AR B S H
MR X UL “B 7 FNEEE R B 2 AR B g
SEARIETE A IEREZH). ExISTS NEZMSEEEAXFE—
B ST A AR B i8], (R TR R s U — b, DRI AT AT PAke

EXISTS &M%,
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= 1)
H S, 1969 4F Codd 7E FF 4R 2 %
KRARAN, B2EFLUZH
BEZEEARM, BRERFE
B9 1970 & X R By A8 U 7 A
—MBIEEE N B, H151ES
FZARP 271 o

€
Database in Depth: Relational

Theory for Practitioners,
0’Reilly Media, 2005,

F1E HHHISAL

RELIRE AR

20 RNES

1B & (THEE)

OB 45 [ ]

FEARFIIFLBA UL, SQL AR AR L “—FrifiaZig”, X
R SQL B EXTSTS 1A i i W AEFE S — IS NS4 R4
BSCREB . WSS ISR, SQL L AURHEAHR SO R B BiX
WA AT USRI @, U2 AT B L

AR SQL RESCHF —Wigia 2, A FATHLAEXS R AT BAL.
131 C.). Date Firiid, BUAE R SQL R BEREAT “ R TAFAE B S5 IR ST AAT?”
RFERIE, TRIRAESIRF MR, B At RENsRIL R IR &,
etn “R AR S BN S1HR?” XK, SQL AR IHAER
TH—A8g. BRI SQL 18— gmfEis & KA i Kik.

EMRENNFEEN
X B RATH DA, BRI T & o0 B B BB R X FF EXISTS F0
FORALL F# . (€2 LM b, RITFLE N HFXEH, BHhALEMEL
# il EXISTS K f§ &, T &y 7] A1 3& 4 {# A FORALL, fil 4w, SQL X #
EXISTS, A 3 #Ff FORALL, T &4 H —%&1 R ik f exists, ALK
5 AR S AW R, @
—C.J. Date

AR R (REE . B8 XK. AT LU
EANTRIIE —LE IR AR “ T I x # 2 P78 “AEE (B
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135 @

=) EKM P I X7 BIEARN CARRET, FEEN AEERRE”,
SARCEY . 3. XS ERRMAGR. H, SRR T L
TR BE A LRI AR, A77E 1 WK - RE B A7 A A5 7 2 e o
FT AR x, e Y PE R “for Allx, ...7 T “AEAESE L x”
952 “there Exists x that...”, X=X PN S HR.

WHFRFELHAT, SQL H K EXISTS 51 S8 1 1817 & 48 47
e SRIMTER 2, ST 5RO AER KI5 — A 2R,
SQL #1JF¥%4A T LASZHL. C.J. Date £ C AP B 'S 7 FORALL 1Fia], {HSL
br I SQL HLH-B A X AL

BB SRR IA TR SQL B A kI . RAEFR I FAF1E
T AEE LT A, AN D HES R BARRT USRI A
SNSRI (Bl - PEREED.

V xPx="3 x7P

(BT x # L 5- AT P =AFAEATE LA P X
FxPx="V xPx

FFAE x L 56T P = JFAERTA Y x #ANIH 2 261 P)

PIAE SQL 1, O T RIE ek AL, T2 “ I AT AR 2 2% P”
XREH f AR, “ AAFAEANTE AT P IIAT 7. w& CJ. Date fiTifi, &
SR SQL HLA AR SRV, (HRRESR SQL A sLHlE, AT
BHINET

FIMONIE, AFHENAE T SQL ZAHFLIS HHIEWIE R, Rl E
WAHSRRIBIR RN 45T R “SCBRs” Rl BAARI B/ 4 — T Al
£ SQL HhE Al f FH Y o

LY

HERP ‘N FENEIRE
—RORUL, FRATM K P BRI, # R NSR B AR A B i
RIS B . (HRAEA LEHML T, A IS AR P AT “A
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FAAERIBEE 7. XK AT REAR AT R, (AR AN R AT A il
RFERITEOL, KERAZERITNR?

Meetings

meeting (£1% ) person ( HHEE )
E-IDN Pk

®1R K

EI1X RER

E N Pk

HE2R 5H

HEIX ]RIR

EICIVN KE

®EINR =M

AR, WIXFKRE AR “SI T HRRESWIN” ZIRESK. (A,
IR BGERR “EABIFERZWIN, ZEAMNE? Blin, FEESm
TH TRV 2 R, HEBEASINNE 3 KW BURBAH SN
2R Wo AL, AFRGRUT R, RS RSERIEH IR,

meeting person
F1X =)
£2R TR
#F2 R KE
EEIN Pk

FAVFFAE BRI AL B 2“6 X A%, T
FEEEW HHRR G NE R, KR m R, BT
T« B A7, SR IE R EXTSTS 15RO R S T L. Bk
SRR NE SN T A, FFUAAER —NMES, SRJA M2 sk
BRB eI IXAERLRETS BRI A

P NS0T 4 i WS & T U I TR i 158 JOE R
KA

SELECT DISTINCT M1.meeting, M2.person
FROM Meetings M1 CROSS JOIN Meetings M2;



1-8 EXISTSiZmth ik 137 ®

B ANESINT £E &I
ENIPN Pk
ENIPN =M
WE
K
Pk

1

§€

=

=

/N

R

R

R

N R
/N K
N

N

N

N

1
%2
%2
2
2
3
3
3
3

%
S
%
£
%
%

S 3IM X4 N, —IL12475dE. SRJETATINIX 5K e SEBR
SaF NS, B Meetings HAFAEI LA BRI,

-- REEREHH sQLIEE) (1) HFEERHUHNA
SELECT DISTINCT M1.meeting, M2.person
FROM Meetings M1 CROSS JOIN Meetings M2
WHERE NOT EXISTS
(SELECT *
FROM Meetings M3
WHERE M1.meeting = M3.meeting
AND M2.person = M3.person) ;

b prR, AT R E I3 T SQLiER), = BRI R,
TEEHA AT LA SRR, RME N IHIX A H ZEE .

---- KHEBREEN sQLIBE (2): EAZEEEE
SELECT Ml.meeting, M2.person

FROM Meetings M1, Meetings M2
EXCEPT
SELECT meeting, person

FROM Meetings;

BT DL PA SQL AN LLBERATATLIWI A, NoT ExISTS HEEA#&
T RSB
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¥F1E FHSAL

EMREN (1) IR "BE WNEGTE" ZEINEHR

B R RBAL S — Nl ] ExisTs 1B 1A R KA LBk, X
EXISTS [ AIE TR A RRYEN — D% S X — o WErNY,
A ERFK RN EIREL “PraIATH X X7 BIHNERE “A XX
AT —ATERAEAE” IR

AR N XK AR 1 224 BRI R N BT DA

TestScores

student_id (24 ID) subject (##}) score ( &%k)

100 el 100
100 B 80
100 L, 80
200 e 80
200 B 95
300 B 40
300 BX 90
300 e 55
400 e 80

AV RE AR AW “ BT RHE 2 30EE 50 4
DL 2EAE 7 2 S5 5 010 1004 2004 400 193 Ao 2452 300 )
SRR R H FRTE 50 23 Bh b, (EREEE T 40 4y, FTUARS
%M.

2, KA T A REHE 2R 50 23 BL B B e XL
HGE WA —MEHEZERH 50 407, 485 NOoT  EXTSTS SKRF /R4

Ja F) i L

SELECT DISTINCT student id
FROM TestScores TS1
WHERE NOT EXISTS -- FEEBREUT &GN
(SELECT *
FROM TestScores TS2
WHERE TS2.student_id = TS1.student id
AND TS2.score < 50); -- A 50 SHIRIE
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W TSR

student_id

EARE, RAEIRF L ?
B RBANHE R AR A el 8% — T &L
RPZIE G o

1. B2 HIE 80 I L,

2. IBX RIS HE 50 H L,

SERRIZSE 50 509 1000 200, 400 %A, X, 22505 400 1Y
SRR SO B, BRI HEA SRR BRXFEFER, K
NIHESEBR S R Z e A F B, (HRE—B RS ARG AR
ORI AT

W SR R IHBX R %, FTREERATT— T PRt REEA e R AR E AL )

1

“EANZEMETEES, MREMERHE, WHHTE 80 4L E;
WRRERIEL, WoHFE 50 5 ES”

B, RH IR — ARG W AT BT 1 R0 SR RI2 R
k. SQL WEAIA B SCRFIRYE AN FIAT om0 SR, Bl e] s R
TN FA P54 ST CAsSE RIEFRFIRFAF 030

CASE WHEN subject = V475 AND score >= 80 THEN 1

WHEN subject = "#BX ' AND score >= 50 THEN 1
ELSE 0 END

X% SQL B RIERIIE & 1-4 TTAAILR “RHERE”. XTiles

PRIAT, % SQL IR IR 1, HIERIE 0. SRJE, BATH T EAR T X
PR ) LA 2 P S Rt el BL T
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SELECT DISTINCT student id
FROM TestScores TS1
WHERE subject IN (‘%' 'i8X))
AND NOT EXISTS
(SELECT *
FROM TestScores TS2
WHERE TS2.student id = TS1.student id
AND 1 = CASE WHEN subject = '#0% " AND score < 80 THEN 1
WHEN subject = 'JBX' AND score < 50 THEN 1
ELSE 0 END) ;

X BRI BAS. H o, B E S AMR EAEIRA 15
VN, prilisnd v SRk T —NiduE. A5, Bl T EWOREEE ¥
280 4rbh b, B 50 43LL R XA

FET R, FA VBT — N AR 1 A 1 SO U 55 0 400 B2
XH, AN TR E#EA 280447, Bre 3R ATRT Bobn T AT 5
[ HAVING T6) 2K S8 .

SELECT student id
FROM TestScores TS1
WHERE subject IN (%%, "1EX")
AND NOT EXISTS
(SELECT *
FROM TestScores TS2
WHERE TS2.student id = TS1.student id
AND 1 = CASE WHEN subject = '#{%' AND score < 80 THEN 1
WHEN subject = 'IJ&BX' AND score < 50 THEN 1

ELSE 0 END)
GROUP BY student id
HAVING COUNT (*) = 2; -- AFRIIREBESH
student_id
100
200

14 F X PR B — Rt AT . iEER, XHEELLIES N5
AT TR A, Frbh sELECT FA) L) DISTINCT Bi AR T .

2FEL (2). £E VS BIEa—EPERAK?
T4k 245 3] 2 Wk e ik, EXISTS l HAVING 5 — /N 5 1R1%, BEP#B
FE PVE ST RAMA N B RS . s2br b, PIETEIR 25 T A2



1-8 EXISTSIBHEMH A

141 ®

A LAE A, A —ANE GG, REMEEATLIH SRS,
P ORBA T FEOK T — T eEA1% BRI R AR R
O RBAAAE T X FER I H TR AR O

XANE AL B Joe Celko B2
fE(SQL g2k (552 5R)) My "3k

211 TR Projects
project id(ZH ID)  step nbr (TEHS ) status (%FF)
AAT00 0 SERL
AA100 1 EX
AA100 2 EX
B200 0 ik
B200 1 ik
CS300 0 SRR
CS300 1 AR
CS300 2 EXE]
CS300 3 EXE]
DY400 0 SR
DY400 1 54
DY400 2 SR

XokRM ERZE “OUH ID, TS ”. TS5 M 0 FFeE, RATA
Witk 0 52T R, 1 SREARB - BRI TR R 1) TR 5
KRR 3, (HEAWRESH 4 GRS . CE%R TREHRE T
2 “5Em”, FfF L— TR TREHERSIINER “ERF7.

KPS, MIXTKE AR & R T TR 1. ]
LB HE B, H5Em s TR 0 I HE AA100 LA K 3E 3% A JF i i 1 B
B200 AFFA 4, MIH CS300 #F & 451F. TH DY400 L& 56K 2] T T
22, BEME KA S, BAVCIREATTEFARSIN.

B FIXANEE, Joe Celko W £ B BAVING -¥~A) F I [ 4 & (1) 77 1433t
TR, ARESWRETR.

-- EEEMET IR 1 NE . AaEEHEE
SELECT project id
FROM Projects
GROUP BY project id
HAVING COUNT (*) = SUM(CASE WHEN step_nbr <= 1 AND status ‘%ﬁfi' THEN 1

WHEN step nbr > 1 AND status = 'ZfF' THEN 1
ELSE 0 END);
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W RNTER

project_id

PR i B B AN Je YA mavInG 4], B DA AN a4k B 22 0 i
To P M R ERE— N IXBARID: B EATE, K LGS N 1 BUF
HARES N “5em” HATHEL ALRER 5 KT 1 HARESA “S566557 mATr8om
FE—if, WS TR H IR EATE, WZIH 7 A S & .

T 191 R P T ] I R e A e g 2 G SIS M9 R e A R
H =l 5 E—TEBIRAELE, X TEGIRR M A — N, (HR R
—FER . IBIEAWREE TR T IHIX R SR E .

“EAMBERMETHES, MRIBHESE1UT, WixIEERT
B MRIBHESE 1K, MixTRREEERF

RAFAFAIIR AT L] case Rk AR -

step status = CASE WHEN step nbr <= 1
THEN '5EA"
ELSE ' %%’ END

IR SQL IE A2 K _E XA 26K 75 5 3, RARRS 4 T s

-- BERE T T 1 HIE . BEBENRE
SELECT *
FROM Projects P1
WHERE NOT EXISTS
(SELECT status
FROM Projects P2

WHERE Pl.project id = P2. project id -- DUE A A7 44 HIdT
AND status <> CASE WHEN step nbr <= 1 -- FANEBERKASTHENHA
THEN 'S4k !

ELSE '%1¥' END) ;

W HTER

project_id step_nbr status
€S300 0 SERk

CS300 1 SERY
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€S300 2 £
€S300 3 £

BN HRRERIE AR EAL, (AR S HAVING AL, fEM] 7 XNE 5 5E
¥y NoT ExISTS RISEERANLMAR LM, XL EMERA. HEX
MEEBAR R MUY REA TN, Eif
&b, A T E AW A AT BRI i ELd 88 3% 12 5% 1R
“project_id” FIMIZ G, XFEEWEK S ER 5 MURUE SR ERE
FEEEER, WRMH saviNG, SR SWRS, WA THAEIRI R I
HID, mianRfEf exsts, WIAEIEHE A LR oER BAADIE .

MElt L. TEEE 1 87

AUFIIRIEBT b— AR e A7 AE — Le A . i 5 HL o
VPR MATATE, B R e RIS AINIZIEN B Ke X2
B, ARSI T2 . IEE RS R IR R At A7 i T
B, TR, HnE TRRINE 25 & 2 AN — 0. “IH,
BAXCRTY

ArrayTbl

key  coll col2 col3 col4d col5 col6 Col7 col8 col9 coll0
A

B 3

C 1 1 1 1 1 1 1 1 1 1
D 9

E 3 1 9 9

B AR B0t 7E 2 L M s
b TSR AR . B PRI 1 51, 5 L. AR
(ISR 20 HI e LT T 4B O, R (e e A
e = BN, LB — O TR, AL R B A, TiT
. R REAT
K, IR AT BLS P Contity) HOHSUK % R
RIE Y, (R EAAB AR TR, R SR R L RERO R, A
2fHFH SQL-99 5] N HIE A SR AS T — AN TRk
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O

1 B AR ADFE PostgreSQL FIZfTRY

SRR, BERMINETT, HTRHK

BRE-TESANFHERH

“values (coll), (col2), (col3),

(col4), (col5), (col6), (col7),

(col8), (col9), (collo)”,
—iFEE

F1E HHHISAL

W7, RSN R AR, AR ER. R
ARERAER GG, WAL — IR SR A I A A L
FEAE XA RCE A A R I B B R R — A2 N IR A k.

1. 251 “HE 1 1T

2. BH “EHE—4 O W,

ExTSTS WA LB T AT “AT077 I9RAL TR T, R
G AT “HIT71R7 KR, BARXEAGEN ExIsTs, {HiEskhr Bl
PME N X R -

-- "BEE" WEREL  FMLENEE
SELECT *
FROM ArrayTbl

WHERE coll =1
AND col2 =1

AND coll0 = 1;

KFPREA IR ((HRMEARD, erTbidif. RA 10 F11iE
EATLLA A, W INE] 50 51, 100 51, A4 IXF SQL B & AR H K
Kb AMECABE 3. (HRAHHL, SQL &5 Hszibi s 7 —/MEn, #
BERATTHEAT “H0071R)7 KA.

- “BIHE HETRE . REHRS©
SELECT *

FROM ArrayTbl
WHERE 1 = ALL (coll, col2, col3, col4, col5, col6, col7, col8, col9, colll);

key coll col2 col3 col4d col5 colé col7 col8 col9 coll0

c 1 1 1 1 1 1 1 1 1 1

X4 SQL A “coll ~ coll0 FAFBHIAL & 17 XM AFR ALy i
ELERIERL T SQL 1EA), BEMTE ARG 2R AR .

ok, MRAERIL “BOH A9 KFERFAERE A, W] LUE
H ALL [ Je SCiF 1A ANY.,
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0 - SFEeEERL (1)©
7t PostgreSQL Hiz17RE, 155% SELECT *
P144 T @ — %= FROM ArrayTbl

WHERE 9 = ANY (coll, col2, col3, col4, col5, colé, col7, col8, col9, coll0);

key coll col2 col3 col4 col5 colé col7 col8 col9 coll0

D 9
E 3 1 9 9

AT DU A v B N ANy,

-- A EEHFEEL (2)
SELECT *
FROM ArrayTbl
WHERE 9 IN (coll, col2, col3, col4, col5, col6, col7, col8, col9, collO);

BAT—MAUE coll IN (1, 2, 3) XFERMEA v iFiH, L&Y%,
ARERFIR . PTREA ANASK B TR A A A T 5, (HEH
SR b VAR B SRV

B, GRAILA R BAARMET 2 NuLL, X EERAT T

jE2) -- BWSE NULL 0077 « BiRt0MmE @
1E PostgreSQL HizfTRE, ES% SELECT *
P144 it @, —FHE FROM ArrayTbl

WHERE NULL = ALL (coll, col2, col3, col4, col5, col6é, col7, col8, col9, colll);

ANER BB AT AR, X454 SQL BRI AR R LT, X
2N, AL {5iE SRR AL coll = NULL AND col2 = NULL AND -

) coll0 = NULL®, XHENT, AT EA# ] cOALESCE BRI,
MERBA, BEE 1358

— T

-- BEEE NULL 017 . EHRORA
SELECT *
FROM ArrayTbl
WHERE COALESCE(coll, col2, col3, col4, col5, colé, col7, col8, col9, coll0) IS NULL;

key coll col2 col3 col4 col5 colé col7 col8 col9 coll0

A

XRE, “HTR” FEAEHAE IR T
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RBEn [ WEFEDOGE ],
FoAsh, — AR

¥F1E FHSAL

LY
MEGWHIMEERE, SQL BA& MR A LE i &ES1E S KT .
MAETAZ R 1 R, BAT R R I EAE R — PR Hais 5 e .
R BAES T, SR ECRIEE R RER. FFE £E SQL 1,
EXTSTS i ia 2 R E ). Wilkae Ri%iz H exsTs, JEA AT LAUGHE R
THPAERARPR—A T TIRZ 23 exisTs H1E, 3|
I3 45 G AR 2 21 B B AR PR R — T .

NHERATTE S,

1. SQL H B 1Al (14 2 38 e BLAE ) ek K

2. Ex18TS 5 HAMIBRAE, HZMSHEEE.

3. At Bx1STS AJ LA o —Fh i ek

4. SQL Hi&A S5 ARRE A MIIER, FTLMEMH NoT Ex1sTs fAE.

WP RFA T MR 2T ex1sTs IBHINNE, 1555 PR

1. Joe Celko, {SQL f#=% (% 2 kit )) ( ARHFERHARAE, 2008 £ )
ZBWR TIRZ 56T Ex1sTs MINOT EXISTS [N FH I &R, i, 55T
EXISTS [FMIERE, 1E2% “WE 18 BB KT NoT EXISTS
FILEREA, TESH kR 20 WIS 3R 21 WS ®ATR ™
KT ExisTs (EELIZHF RN, 1HSH W 57 FE—AR 17,

2.CJ. Date, ( REBRRXZHMIEE: THRENXRER) (BFIUVHAR
#t, 2007 £ )

KT SQL HEiAINESH M5 A5,

3. FHWHAA, (BEFHML) (BEERFHRS, 2000 4£) @

KTIBZBNENR, ESHE ST “PREBFIINGIES .

B g5m

©® 531 1-8-1 : HAR—THAMRMER
FE “RFIBATRA: B4R 1HAT” B2, FATHE T B EE
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A% “HJ5 17 AR % 3P ORIATRE IE SR R EUSAT 45 M IR,
I IIKRFARLES] — T “17 FIFRREEH R TR, B2 “key, 17

ArrayTbl2

key i val
A 1

A 2

A 3

A 10

B 1 3
B 2

B 3

B 10

C 1 1
C 2 1
C 3 1
C [0 |1

NSRRI 10 AT, BT B R AN TR TR, AL
B. C FIJCEFIE CH & —FE. key N A 4T val 445 J& NULL, key A
B 4T AT i=1 (AT val & 3, HABAIALZ NULL, key N C (AT val &=
RS 1.

1 EE— T U X kR Pk val 4542 110 key. BEE Co XK,
PATE % “ATI7 187 HAT R EAN, PrUEH ExisTs 151, A%
Ked, XA ISR A S B, AR ReE e B el AR L, IR
FKF T

e Ex1sTS R ), EIRRE A RA L. XA S
IRZ Mg, AEE A,
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¥F1E FHSAL

@ 4)7E 1-8-2 ; [/ ALL i5idRELFHEN
LR EAkR TR LU NoT  EXISTs RiA, WAILIH AL 8. WAl
F ALL 516, IS AAEBIAE G E WAl L, FrblS H Sk iSRS 2 58 fij i

AL WAKS AR Q) A VS WA EEAY W5

i SQL i&H].

@ 5>)50 1-8-3 : REAH
BJE RS M BIBCA RS, PO BRI — . AR
AT, ERIE R

BT1MEESZM N EEEAY (B2, BT 1MEESZ
SMTBEWEMBREBRR ) BEXT 1 HBEAK

BRI E SURTI ., (H2 T EARZAEBITER, Frel Kbl
P SIS EGIEKFEPN S5

WA SQL 3K— N ik, PKINBEA TIRZAS, Brilix BALJEH
PREAE 100 LA AT & — 5Kk A7 6k 7 1 ~ 100 B FT A H AR B 3&
Numbers (X 7K & ELAE BOTIERAE T — 1A 24D,

Numbers

num
1
2
3

98
99
100

WIERAE 100 LA FEUNNBICHES Hik, A4t Filixes, iEH
SQL R HEAT.

2,3,5,7,11,13,17, ---, 83, 89, 97
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1< 0 msaLemgs

> REEAIBAZE

SQL iIEE A BEER BN A AE RIS, Eit, MREDTEEZRYEINFHIER, SES
ESEETEES RXHRGEHMET ERA—H, ATEUETIAGINE—T SQL KaER %, #F8
EZIRHREAES FREARRE,

W sEwE

RARBPBIRAEE, A NF” X—&. B, ETeEsk
L2 R B0 2 T R AR AT AR B Y . AR, AbERE
FreE &t IfAR SQL B & .

Kit, SQL A FEAMIITE, 5EAN LA ERIGT 4 B 1 5]
HFHE T MO RGBT AL ERARIR . REVERAE, (HHE
HEHA RS e R Al . AN S, R AR I —— A
— T R RE A “8A]” (quantifier) FOME R 57502 k.

AT R AEH SQL AL FEH A 5 H A FP R 1 777 RATAR
S HN 58 R R R ) Tips, 3823 ATREHBIZ R &2 Ja LR R A
JEER, DT B0 FH R A pRo I R — R R 7 025

B sREgmS

FATRIEZE — S e[ FH SQL A e 24 5. B AR 22 %0 2 sl
S TFHIN 4 (sequence object), 1S EAZIRF —A>— AR EUE
g, ATLME XA (B2, ] R — 2% SQL s Ag A it E kK
IS5 7 4IWe? BN E AR 0 ~ 993X 100 MESE SR 5. A —Lek il
Y8 FE S 7 9%, Eb i conNECT BY (Oracle). WITH F4) (DB2. SQL
Server), H 23X HLEE SR DA A5 FH AR A5 2 S IR PR 7 2K S B

FERE X TEG M 2 /Y, 35 56 2 T XA — T8k
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WA 00 ~ 99 B9 100 N, 0, 1, 2, -+, 93X 10 PMEIFH A HI
TEDIR?

X R Ay, BAMERTHEN E o, Eelnol. 07. iEAEATH
g, RTEREHEE—TF. JFRIE.

Bk TS? B SRR, BAECEEEILT 20 k. B, AT
— FHIE AL B ST 1 I 200 AT R, A B
A 1H 104, ML EREeE LG 104 1A A2 1, H
& 1 AR 1, BTl 1 A EE T

W00 ~ 99 %, F 0 ~ 9 ZEHIMT 20 %

00 01 02 03 04 05 06 07 08 09
10 L 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 63 64 65 66 67 68 69
70 71 72 73 74 75 76 77 78 79
80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 96 97 98 99

XA RF I AR, WERIEEE R, S
RN BB AR o BB TR AT B L,

£/ P QST =1 15O 3 595 A 7 QR g e A o 6 8 i
TR, KKK AG 1017, FATHAPRER . RATEFIE, Lik2 K
O, HERT LR TR 10 AL AR
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Digits

sz

O|lo|N|ojlo|~r|W|IN|—=|O

XRE, FRATEE AT LLE X PIAS Digits £ &K LBRIMTEH 0 ~ 99
AT
-~ RELRS (1) . K 0~99 B9
SELECT D1.digit + (D2.digit * 10) AS seqg

FROM Digits D1 CROSS JOIN Digits D2
ORDER BY seq;

B HiT5

seq

o8
99
KBS H, DIAERMIB T RS, D2 AR THES.
FE 1-2 350, BAC 2525 7l /] — SRR AT A SOEHE R R LA
Jiide XEBATEEE T, ZOERATURRWNMES TR “Irf
FIREALE 7, BRI
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B EFILR . BEBETENES
D2

Q

»

LOCO\IO)O‘I#(A)I\J—‘OE

O|lo|N|o|o|d|lwW|N|—|O

[ e, BB N D3 D4 A, NE 2/ A B AT LA K. T H.,
wnE R Eiﬁ%lﬁ%,i%ﬂﬂz EWRIE, HFRTE WHERE AP
L UESAFR T RLT .

-- KEGRS (2): K 1~542 K5
SELECT D1.digit + (D2.digit * 10) + (D3.digit * 100) AS seq
FROM Digits D1 CROSS JOIN Digits D2
CROSS JOIN Digits D3
WHERE D1.digit + (D2.digit * 10)
+ (D3.digit * 100) BETWEEN 1 AND 542
ORDER BY seq;

MHFRFELTEER T, ﬁﬁiﬁé%%%%ﬁ& TEA NS T
B X JE e R I EENA T 2 R L S - KRR A

B 52 SUEAT L ﬂwa:@%ﬂifmma@l&u O, - FEKE
XF8 - ERERNBAES, 15
Ny VA AR A5 LB ARE, S N0 SRR E) 1, 2 X 1 ARG 1EE) 2,

S e JE T ORI b g V0 P TR s B 55 5 M A %
FRY TF) D o

X B RVE 76 4 s T U7X — RS, AEECE B A & .
XM SRR I SQL 15 F IR,

RIS R ER I L, T DA R 4 5 i i
fE1ELIY) SELECT RIRINAR M) 5
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-- £RFIINE (88 0~999)
CREATE VIEW Sequence (seq)
AS SELECT D1.digit + (D2.digit * 10) + (D3.digit * 100)
FROM Digits D1 CROSS JOIN Digits D2
CROSS JOIN Digits D3;

-- MFFIFIE $IREL 1~100
SELECT seq
FROM Sequence
WHERE seq BETWEEN 1 AND 100
ORDER BY seq;

RALE T T 2R E R, AREIE, Bgedm 1 et
T MERZ S 5 R A

B ke MUREARS

1-4 TN E T ERIES S RS S 1T E . GRS, W
RhRgm'5 G2, REHEPENI—. 22, ira%AE sRA7
TRIEANRE AR ELRNE W] SR H A S B AR e I

Beiel R SRAd A AT — T8 5 L SR, AR BT LA 2 b
EEsRk . PRNERATAT DUE R HIAE R 0 ~ n A REES, LR F ML
B R AT LB TLLT . 3B SQL R ZEEM LA R L Fh.
U R EHE e S RE BxcEPT, HEARATA LAEEAE A €. RATE W] LAE A
NOT EXISTS B{ NOT IN, FLZANERENIT .

VERRG], BANRBAAE T IXHE— 7k dm 5 A kR mR .

Seqtbl

seq (EERS )

O[N]~ N|—

—_

—_
N
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ORI/ NIE R 1, BORIIER 12, B FRATR DUR A X AN
MFFIRL ISR . M2 SQL B A#SR I BRI 5 3. 94 10.

- -EXCEPT hR
SELECT seq
FROM Sequence
WHERE seq BETWEEN 1 AND 12
EXCEPT
SELECT seq FROM SeqTbl;

--NOT IN R
SELECT seq
FROM Sequence
WHERE seq BETWEEN 1 AND 12
AND seqg NOT IN (SELECT seqg FROM SeqTbl) ;

W HTER

seq

3
9
10

ANl A2 T 2 BTN 21X R R RZ AT LA 2 T
XHEAFRE AR, TR NI AR A T N, (ER Ny
J&& BETWEEN iR (IS4 AT LABh TG € H AR R A SR E A e/ IME
BT B -
- - S HIEEES RS EE M soL 1546
SELECT seq
FROM Sequence
WHERE seq BETWEEN (SELECT MIN(seq) FROM SeqTbl)
AND (SELECT MAX(seq) FROM SeqTbl)

EXCEPT
SELECT seq FROM SeqTbl;

TN S AR A L PRANT BROR 2 [ 52 ORI AR 7 6. I B &
AR, THRSHAT— R MRLE “seq” # EELRG, ANIE
BREIZAT W] LAARAS B R
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BE = s BTG
MR AT— R L IRAT, T KAEZBNLER, ARBA REETA A
BERIZEAL, FRENAREARRKF I AL—IX FEA A5 T AE
AN NS . 42 N R AT LI 3 SR 5k 1 451l
BANERAFAE N XA — TR AP0 7 KGN TOT T DL

Seats

seat ( FE{L ) status ( #R7x )
1 gmiy
2 gy
3 RIT
4 RIAT
5 RIAT
6 gy
7 RIAT
8 RITT
9 RIT
10 RIT
11 RITT
12 gy
13 gy
14 ARIAT
15 ARIAT

WAMERB—F 3 NN —BEIRAT, MR TUTXFKEMESE. FEZ,
M1~ 15 AL g 5, $RHESE 3 MR AR & RATHE %S
FIBEB ISR &, AR SR AR a7, ZXREFHIhEL
AREH LR RS -

A1 AT R S5 5O T Y A

3~5
7~9
8 ~10

9 ~ 11
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(7, 8,9, 10, 11) XANFHIH, G5 3MNTFFH(T, 8,9 (8,9, 10). (9,
10, 11), FATHACEATARARK P 84, B KEH—HEH AL
AL, FTLATT e 3RA I3 LA A 23 70 ATAE S LHE L, (HFRAT TR I 2 i ix A
R, AR A R BEAT HERR T — 2% B2k

W7~ 11 8FINEE 3N TFI

24:40,0,0/:40,0,0,0,0,4:4O0

i Bl L 1D P P R FRATT AT AR, 75 B AL (K2 AR 2, B n ke s
n+(3-1) AL AL AR AR BDRES GHREBAURAW 1, £2H]
—ANEEAL) o BATRIMEL T Fr7R o

-- REBEOSAL (1) : REREMABH

SELECT S1.seat AS start_seat, '-' , S2.seat AS end seat
FROM Seats S1, Seats S2
WHERE S2.seat = Sl.seat + (:head cnt -1) -- REERSFILS
AND NOT EXISTS
(SELECT *

FROM Seats S3
WHERE S3.seat BETWEEN Sl.seat AND S2.seat
AND S3.status <> 'ARFUT' );

i, “:head_cnt” RRRTEMTEANMNSH . @ELERXNS
HOLMCAARE, WLARIHMER Z N AT

RFEMIEA AL T SQL {EALELA FPAE SN IR, X HLVE4H
M — o W TRAE WA E R, FA1 PP BOR B A 5 — L,

F—% BUBEEENESHNLSNAS

X%k SQL BA)M &, AKIEMI/Z s2.seat = Sl.seat + (zhead_
cnt-1) M. XK TR 1 ~ 8.2 ~ 3 X MEKEAR 3 LA,
MNTIERUESS S b L A A s B NI 3 NP4

BH ERERIARZEMENRTERENKM
PE TR T ELE, AT EAIE T A R R 1o
o ik, FATGIN—AMEER SMZ 2 MRS PT A SRS (IR
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SQL ") S3). BREM ShJEHE I {3 H] BETWEEN 15171 77 .

TEAI R, FP A AU 0 2 P R AL PR S # S R
T,

KA A BATERTCZ WL T X218 WE A B —Fhp i
NAEFREAK . H7E, FRATE SQL AR B RIB XA %M. &
SQL i 3| 75 Z PR AR e Ny, — A BB AR AT “ Fra AT HR 2 ok
fF P73 B E IR 7 —— AFAEAN 2 2551 P AT

Bk, FAEWEMEZEEAR “s3.status = RFIT7, MEAEH
FERR “s3.status <> SR

TR RPANTE — FIZEGVER T, R AR L. RBX S
KEAF—HA 5 DAL FAERPIN EFR TS “row_id” 4.

Seats2

seat( FE{L ) row_id( 7455 ID)  status( K7 )
EE

>

EE
RIE
RINE
RIE
EE
EWE
RIE
RIE
RIE
RIE
RIE
RIE
EWE
RIE

Ol N|oojloa|lr~lwW|IN|—

—
o

—
—

—
N

—
w

S

Olololo|l0|w|w|w|w|w|>|>|>|>

—
o1

RAMEOLITE, B B, BT G SIS (9, 10, 11) H
AP, KRB, ASE 11 SEAMARLLCSREH O — M ABLE
AHET .
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HARERHE, Frll 911 BFIIRFEEH

BB R HER A 8, B TSR SN BT A R A A A, IR
TEIIN “AIEAE—HE” XA B — Tt T LASEEL, iE
& T SQL 154,

-- HHBREOTN (2)  FIREM KGR

SELECT S1.seat AS start_seat, '-' , S2.seat AS end seat
FROM Seats2 S1, Seats2 S2
WHERE S2.seat = Sl.seat + (:head cnt -1) -- REERSFIZLS
AND NOT EXISTS
(SELECT *

FROM Seats2 S3
WHERE S3.seat BETWEEN Sl.seat AND S2.seat
AND ( S3.status <> 'AKW
OR S3.row id <> Sl.row id));

B TSR
start _seat '~' end seat
3~ 5
8 -~ 10
11 -~ 13

Fe B IR 7 2 R R S, PITA BRAL AR R ORTIT . HL
1Tg S IR X EUBTINI SR “AT9 S, ST “ SR AT g
AR CYER, SE AT AT AR AT D, JERXAFAFE RS R SQL
WA, HURAR T XA

S3.status = '"AM]' AND S3.row id = Sl.row id

ESERTT MU 1, T SQL AR AR B, Pl LAFRAN 44 25 fi
RANFAFRITE, HICSR T XA 75 2 T 3o
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NOT (S3.status = 'AFIT' AND S3.row id = S1.row id)
= S3.status <> 'AMIJ' OR S3.row_id <> Sl.row id

“HE < WHEGE” MRS ot (1 SQL #EAT e AR AL 1)
DT, W E AR,

B Bxaes T bA

PRGBS E—TERGFA . IXUCEE R “TRBERI S AR
O, RERATZON HaGi, ERMZREKKTH. HAVEHT
HIX 7KK Seats3.

Seats3
seat( &L ) status( K7 )
1 gmiy
2 RIAT
3 RIAT
4 RIAT
5 RIAT
6 gy
7 RIT
8 g
9 RIT
10 AT

MRIKEME, KENAKFY] “2 ~ 57 RIS R N IHE
TRRERIEGIRE, BATRT S E KA T TA IR S A7
MBI G, BAIR T ER B EAK TP T .

BEXS R Seats3 HHOEHE, EARLRAEM BN A 2 5 —AN AL B & —A
FE3, TR 3 S SRAF  A04 B0 A2 o

FH1: BRELSZ EHRAERLRESEHE “RIT,
i 2: BRZATHEMRERZE “KWIT,
M 3: KRZEHEMRERE “KWIT,

IR 1R, ARG T AR R B T “ O (AL,
MMAREIR, IAMXE DTG FIIRIFTT
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B TRHE&G 1 HER

s “m
Pl dhigr 7

[FIAE, X Tkt N2 RO REAR SR M I X A], AT EERR (D
FHTAEE {1 i PO SR8 R R PR IX ) SE AT 45 251D o

B ~RFE&E 2 NER
e

B THE&G 3 HNER

s

L CbuN ZEISFISLY

R SETIAEIE R, PSP EORMR . BATAT B Tk
AL

-- BB ENERT FERIINIE
CREATE VIEW Sequences (start seat, end seat, seat cnt) AS
SELECT Sl.seat AS start_seat,
S2.seat AS end_seat,
S2.seat - Sl.seat + 1 AS seat_cnt
FROM Seats3 S1, Seats3 S2
WHERE S1.seat <= S2.seat -- $£—% . EFESNLSNAS
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AND NOT EXISTS --BTY  BRARIAERRTERENEMGE
(SELECT *
FROM Seats3 S3
WHERE ( S3.seat BETWEEN Sl.seat AND S2.seat
AND S3.status <> 'ARFUTY) -- £ 1HEE
OR (S3.seat = S2.seat + 1 AND S3.status = '"RTIT')
- 20ETE
OR (S3.seat = Sl.seat - 1 AND S3.status = 'R¥IT'));
- £ 3INETE

R B S U A

start_seat end_seat seat_cnt
2 5 4
7 7
9 10 2

HRSE N 1“7 ~ 77 FRAFH] CESSRS) wRESA sl L B
FIE, AHRRRATE B G R B XA G L Can RABEE LBy, 1 2551 wHERE
T4 B s1.seat<= S2.seat L),

AEEX A S, TR AR R 7o A TAIZAR B e AL
H (seat_cnt) s AM—4T%H
-- BB KERKHFT
SELECT start seat, '-', end seat, seat cnt

FROM Sequences
WHERE seat_cnt = (SELECT MAX(seat cnt) FROM Sequences) ;

KB @8, HERIES L, I HER “Sl.seat <= s2.
seat” R AL LA G IXFPFHELE 12 TR,

FERGE RN R )5, N T IR m A2 i 2 TR R R e 2003 A2
RIZEAt, JATEIN TR s M m 2 WA RS G S3, AR EAAF
FERM AT ORIRIE T FREA, T LA AN iy i 51 ) 2 5 4 AH )
AR X B S3 i s A28 AR AME AR 17— 0

KA R SQL ALHAT FP SR & B AT k. PRIAE B3 T 3¢
W, I EMZEZ AL, R A MG A R R, A1
HE “BUANEE .
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WS i titn s R
RBATAE IR FE— TR S 13wt sl i3k .

MyStock

deal _date( XS HHA price( BZ4 )
2007-01-06 1000
2007-01-08 1050
2007-01-09 1050
2007-01-12 900
2007-01-13 880
2007-01-14 870
2007-01-16 920
2007-01-17 1000

ZHTHIBIE ST PR G, #RKT B M. HSE “HIT W
FEHNFE . IZXE, FATR— TR SR I (e X, M ERKE,
HERE B2 NP

2007-01-06 ~ 2007-01-08
2007-01-14 ~ 2007-01-17

iX B E B HRR R 2007-01-08 ~ 2007-01-09 %A% B AN 3-F 11 X [,
SRJE IR AT I S ATV, BT 5 — P —— il B e A ple o5
LS E .

-- ERERFILRHNASH SoL 1B
SELECT Sl.deal date AS start date,
S2.deal date AS end date
FROM MyStock S1, MyStock S2
WHERE S1.deal_ date < S2.deal_date;

SERMATHEE Z, —IE 280G, DX EAEER. T RE
MIHEBRIRANTT & 26 AL, BUEEAT 56 =0 —— iR s 28 s IR Bl
A L B R AT

RE % DRAUEZE AN 18] DX 18] 3 e A BTG (R 78 20 26 AR, X T XTI R
ARSI A, il SRR A T PR BB vt e SIS TR AR JBEAY ™ I BT
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IRIG, AT AR SOd ok, 19375 M S A —— X TR A AN LE PN
V¥ R A A A B T PR e A v T 25 B ] R A7 o

B, B A R B AR “2007-01-127=900, “2007-01-13”=
880 IXFEHILH A, TR AXANX (Al A2 PR g . DRk, FRATTATUME R
TR

-- REFHEHX A soL 1B - FHRMHEH
SELECT Sl.deal date AS start date,
S2.deal _date AS end date
FROM MyStock S1, MyStock S2
WHERE S1.deal date < S2.deal date --#—% . EHESNALSHNAS
AND NOT EXISTS
( SELECT * -- "% . HRXEKAEBHFERRNKE
FROM MyStock S3, MyStock S4
WHERE S3.deal date BETWEEN Sl1.deal date AND S2.deal date
AND S4.deal date BETWEEN Sl.deal date AND S2.deal_date
AND S3.deal date < S4.deal date
AND S3.price >= S4.price);

B HTER

start date end date

2007-01-06 2007-01-08
2007-01-14 2007-01-16
2007-01-14 2007-01-17
2007-01-16 2007-01-17

PRUONERAT R ZEEUX T N IS 1 BT DA AR ARSI s AN &, B
S3 fll S4. F2if) H#A> BETWEEN 15 I T-{44IE S3 Al S4 [R5 E 7F
X B PN (kb3 4 A ) B % BETWEEN 15 1] B /R i FD. B W
S3.deal_date < S4.deal_date il | S4 LA HHALL S3 HL ) H HAMG 1)
Ffo BJEH s3.price >= S4.price fiA 1 X BN B (B FEE)
(RIa& . I AER AT, FRATRTLABA 1 EAR L THX % SQL B H) & R
Pk, (ERAEME A I E L.

NG i — N, IX AN A A 45 R B S R 2007-01-14 ~ 2007-01-17 B,
2007-01-16 ~ 2007-01-17 IXFEMF4E. F)a, FATEIX AT B 14
HEBRE. 3 AE B BUR 25 5 e SE I
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-- TR, AREKHONEXE

SELECT MIN(start date) AS start date, - - B KPR Hh ) BT R 5 s
end date
FROM (SELECT S1.deal date AS start date,
MAX (S2.deal date) AS end date -- APREHEFIEMHLS

FROM MyStock S1, MyStock S2
WHERE S1.deal date < S2.deal date
AND NOT EXISTS
(SELECT *
FROM MyStock S3, MyStock S4
WHERE S3.deal date BETWEEN Sl.deal date AND S2.deal date
AND S4.deal_date BETWEEN S1.deal date AND S2.deal date
AND S3.deal date < S4.deal date
AND S3.price >= S4.price)
GROUP BY Sl.deal date) TMP
GROUP BY end date;

W HTER

start_date end date
2007-01-06 2007-01-08
2007-01-14 2007-01-17

RBABS I R BEAE T I K R EE I AR RS i AN e IUSRAB R S 451 (O
SCHIHRIESS) RIXTE, RFLEE 7AW s3.price >= s4.price L
ST . OV T EWERAM R, U R RS RTIX
I, 2SO RIS AR B o4

B A5

AT EEANE T UBS IRERA P EE B TTE, ARAIZEH T
fige eI B Tips, G TZHEH T BGBAEME T 51 SQL 1 JF 2

WSR2 i R A AR BT 1) i) REET e 5 G e A TR B 1) 7Rk
fip i, B AAATHI AT RE il NIEs 2 AT 3K 2 FAFRAT T
XA FEX BT IE S (PRANERAWEAE 7 100 -2 — ) AR T/,
AR RGBSR . 7] et 2 UM ECHT, BT DARRA TE 22 B I
WEHE ], X — D ST ENEENE = H2, AGEREXHA
BRI, 6 THRTE SQL BERER UL /& AN AT 1.
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NHRATE .
1. SQL AbHHHE (1) J7 LA Pl
2. B — M RATERE R TP A o
3R ARG A RIS, N AT T .
a. H 5 H B RA Ol RN A
b. FRAE T AW I P 0 251 T8 3% )6 200 JE 1R 0K R
4. BE SQL " RIX R EACKS, T EM R R A dr U 4 A A
AT A 2R, JEF A NoT ExISTS #§id. X &K SQL N T
TE A2 R (AR ]

AR R TR SE 2 KT H SQL AL HHA 8y PR & (5%, 162
N HIBR

1. Joe Celko, {SQL W Ei#5m ( 5 4 i) ( AREBHEHARFE, 2013 £ )
I SQL W HBI L E S5 32 % “Fpml. XA, i AR
Bpl57, A A e AR 2 R T B

2.Joe Celko, {SQL f#z% (5 2 kit )) ( ARHEBFEHAREE, 2008 £ )
7SI R Bk 5 A IS 278 “akill 57 [RIR—— AR 17, Joe
Celko 1€ sk £ #A HE A, ML ExcepT ALL RIES
PERE. XFMENERAE, (BRJLFRABIEE R M T, A+

H LU fRT B T ExCEPTO,

S #% EXCEPT ALL IXHh 5 5L
2 B 571 DB2 #0 PostgreSQL,

L

© £S]R8 1-9-1 : KA MR K% S—NOT EXIST FishiEE
BRSNS, SQL BAAMRE A ISt Z#EIE . IECHRNMAT
{4l ExCEPT M NOT IN SEIMY7i%. 1l E%E — N NoT ExISTS Fl4h
RSN Tk
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O &R 1-9-2 : KFS—HEMESHEBEAE

TE =N NBEALAE I 4y, FATTH NoT EXISTS ik T &FcEMN,
HER TP 15 B2 — R el i HAVING F-A) SR pex Al @,
TR T A B IS 2 )5, E R — T % B .

@ 531 1-9-3 : RKEANFII—ERMESHERE
RELGAIMESRNTNEL TR G HIRZEFRENIIR. £ “REhE
AR AN gy, BAME NoT ExISTS SRIM T HTARIFA, A EA]
FEfb e T AL L. 3RS SQL i A) ] HAVING TA)IUS . SEEEAIZE ]

1-9-2 REUHF, RAIERAE R B 26 A IR A — 28

BR#tXE25 IEME@Efricancu@126.com) E= EERIY
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1- 1() HAVING FAXERT

>ELAEWYERRT!

HAVING FAJ2 SQL HHEEINEEZ — 7 1-4 T, HNFITEM—EBREKINEE, EARTH,
T 4keE= ] HAVING FAIRI R BTG, X 45 I5 78 43I T HAVING FA] “THEE S B S MR B,

REHSQLIREWHE, REEZNRAZ —EULFANTHEHE
(unlearn) MAIE AW T W H LR E S, RAEH N7 X ZH#IF SQL 4
WNEBMNLZILE, Tiehkdt. ®
—Joe Celko

Joe Celko, Thinking in Aggregates,
2005 F o

B s5#wm

FERT T B4 PR 2 kiiad, 55 SQL K MR AS st 2 A1
ST ERE S HEE TR HEF. R, K E . RS,
NT RN R SQL AR, TATLFENIRFCH WS, RBEEHE—
X HhsE Joe Celko i ff) unlearn 7 8. Joe Celko 45 N F 15 M Fortran JT
GREF SRR, SRJEHH T C. Algol. Pascal 25 it FE1E 5 2 5
75300 SQL, BT LML IS B %2 A5 KM K

R Bk s G kM . BFE R KL TS R, 2
SHEAT AR ULERASE — PE (T R F . 40N, %3] HAavING T HH]
T3 ATt A 0 3o B A R 5 SO R EAR SQL T[4 A
FEPER BN R T XN, HAVING ][ AL B R RS A
sk, FTARE I THRESRES TR, AR IES T,

T, BT RBATHREZ — T “Havine FHJ R i, X[
BHR Z 4B, REAERIFARIZE T2
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B =0, 2EE

ARG N TIE N (BEhERAE ) Szt A, B
BTk E A A BTN

VR B e & EBAE BT DA RO BA L. AT DL H S B A B AT BA DL
AT “Frdn” RAS. RAMLAIR Tk,

Teams

member ( AR ) team_id ( BAMEZS ID)  status (K7 )

7 1 Fép
5 1 H#P
K 1 tn
1t 2 t #hep
Bk 2 K2
[ 3 ip
1k 3 fdp
b=k 3 fdp
Ik 4 f¥ip
i 5 i #hep
a4 5 RE
KR 5 ¥ip

KRR, AL B AL 3 AFD 4 BA. 4 PAH ESR R DU
1T, AHSRH SR A BAEEESS T FRATTR B — R R AT LA Bh () BA LI
SQL &),

“PTEBNREAL T Arar RE” ZA KA R EA A, Frbia]
DL NOT EXISTS 3kFik.

-- BBERELRENHHR
SELECT team id, member
FROM Teams T1
WHERE NOT EXISTS
(SELECT *
FROM Teams T2
WHERE Tl.team id = T2.team id
AND status <> '{Fp' ) ;
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W TSR

3 0
3 B4
3 R
4 DlHT
=) X% SQL BAME A 7 NI FEK) SRR AL AEAE B 2 R4 @,
MBEFAMERUEAL, TS
2185ty “ERE", BIL
“STREUREERAL H5re “BTEREBBATFEFEHRE” = “FEERLTEFHRSHBAR”

EAEWPERERG, 0 HE RPN RS, X e i
To AEREFAER T ESE, FrAFEMERANZIRES. M REH
HAVING TH), St RetdEw @ T, 4 Xk,

-- BREREEMEUGE (1)
SELECT team_ id

FROM Teams
GROUP BY team id
HAVING COUNT (*) = SUM(CASE WHEN status = '@
THEN 1
ELSE 0 END);
W HTER
team id
3
4

X% SQL i) —ANE ), BARIE K B, iy HACRHIR v .
PN RINFAE — T IX 5% SQL WA AR 128 A 25— it
GROUP BY -H)ff Teams H 5 LABMI A B Rl 70 B LS 156
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S. Teams

S1: 1BAMA S2. 2BAMA

& a%¢

S3: 3|3}\135 S4. APANH S5. 5BAA
iy i Ehcp
T#np ﬁ‘g
G

BIREERIAR £ TF6HIRERIS3FIS4

Hirge it S3 40 84, A RATIXMNE A A T HAt A & B0 1Ry
?E%H/AHE? BGGE, AT AT WEREEET RS SRS TR ST
FHEE . XTI BN casE RIAFORKIE, REN “fran” ML TR
Ml 1, HARGEATRE oo WFAFKOAERR T, XA HIHRRHER
B J5

PR 13 /2 25 A 0 ) R I R AT Bt i _EARAC 1 80, XA
UF R 2, W RPTR.

member (AR )  team_id ( BAfEZ= ID )

status (K7 )  HHESE BRI

7 1 5 1
5 1 H#s 0
R 1 ¥ 1
~f 2 g 0
LT 2 ®RE 0
fa 3 fFon 1
ISR 3 fip 1
R 3 oy 1
b 4 oy 1
BT 2 5 g 0
ER (ke 5 RE 0
R 5 o 1

JBAE B — T, HAVING FHJF &AL T DUE R IHIXFES .
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-- AEEREEMEAGH (2)
SELECT team_ id

FROM Teams

GROUP BY team id

HAVING MAX (status) = 'f¥&"
AND MIN (status) = '{Fép

X% SQL IEAJME B RE WA ? ENMEAY, R uREKNEM
BOMEMEE, BAXNMMEEFTHERA—ME. Fvnfa sl &
KAEFB/MEE EASHE . WAERETUME S BRG], Frblix
FSVEPEREE I CHIRARBIR A 3 FME, @ RSB A KRR SO,

MR DA S5 AR E sELECT FHJHL,  DAAIERIE R 7 AN AV
R ATA P REE Ry, XFERIEE R EI—H T4,

-- JRBTRENMAZ T A RBAE S
SELECT team id,
CASE WHEN MAX (status) = '{¥65' AND MIN(status) = 'f¥6p’
THEN ' &¥EF6
ELSE 'BAK! AFAU%' END AS status

FROM Teams
GROUP BY team id;

team id  status

""" LBk AFRS
2 BAKl AFFE
3 EEEFD
4 SEER S
5 BKI AFRO
TR EMNAE, M2 3] sELECT TH)J5, 2l n REMLA & w5 e
AL T, BT AR RE LA HAVING FAJI) Sk 25—, & Tk A 57k,

T BRI BA 05 R AL BRI B AR 5 Rk T -

B smea55884

TE 1-7 R AT U, ) REE ARG e o vF R R AR AR AE )
ZHEAES, SR, BEENESRTHRESARITERES, K
N CREESY (XREEHCENR, JEEAARARIE,

SV E AR E T R A T e A R s . 727 SR
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NME— VL FOA] AT R rp - AR A, (HRA S5 00 N ARYE AR L
SR oRAE, RS RR S,
B, AR ISR BN E P AR AR

Materials

center (4= ) receive_date (NEEHHI) material ( 14} )

i 2007-4-01 %
iy 2007-4-12 =3
R 2007-5-17 =
i 2007-5-20 =
RIR 2007-4-20 4
KB 2007-4-22 &
R 2007-4-29 %
ZERE 2007-3-15 K
ZERE 2007-4-01 2]
ZEHRE 2007-4-24 £
2= 2007-5-02 #®
HHE 2007-5-10 K
X 2007-5-10 =3
=1 2007-5-28 5

BT A R ER o NPE— AR, SR 5 A R AL R A 77 25 Bl 5 R E 1
e (R, A MRIAREIZ T THRITE— R NIEFETE, SHIESE. X,
N TAESAE = M2 (R EE B S k), AR R A A E = AR AR
FEHL

SR AT — U R S AR A B A TR AR . AR P IRATTRT LA ),
— PR N 2 AR, R “AEFEHLT X SRR R TR LEA T
T, A LLIC R ML RAFAE R AR TR i 7 1 10 35 A T vl 2 £k
GROUP BY FHJKEEG R AE T T4, BT IHXFE.
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S. Materials
S1. FR S2. KBk
2] 4
22 @
8 o
&
COUNT(material)=4 COUNT(material)=3
COUNT(DISTINCT material)=3 COUNT(DISTINCT material)=3
S3:. ZEHE S4. &K
N o
x| 23
%m 2}
§ COUNT(material)=2
— COUNT(DISTINCT mategiati=2
A FESI1FISIWEFAEES, COUNT(material)=b
R EE TR BRI AE COUNT(DISTINCT material)=3

HirE G RFEESNAR, URARMNESLA N R, IBAXHME
B 2 T HAR AR S AN L SR A A g ?

AN, “HiRRPE E R O R 5 MR E S e R AT o R MU
[[]7, XRHN, MRAMAEEER TR, NE RS DISTINCT AL,
COUNT FZ5 RA M A o

-- EPMREESENE
SELECT center
FROM Materials
GROUP BY center
HAVING COUNT (material) <> COUNT (DISTINCT material) ;

B HTER

center

BARFRAT o 13X 2% SQL 1) i 5 A BB AR Z I —Ff, {2
JE i@ IS 7 wHERE - R) RN _E BARIM RHME N S5, BT LA R kLA
TEEE A= . T HL, IR — A, JA 10T LS & 2 sELECT 47,
XFERREELS R P IEMTHL G BN A P R AFEE E MR T
SELECT center,
CASE WHEN COUNT (material) <> COUNT (DISTINCT material) THEN '‘FAEE'
ELSE ' FF7AEESE ' END AS status

FROM Materials
GROUP BY center;
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center status
PN rEEEE
R FEES
BX TEEEE
&HE HFEEE

M 1-4 IR A TREAT T VF 2 5 vavING AR SCHIZR S, BBk T
{81 croup  BY i JFURMIRRI S N THEIIEE TR, KECEIEFEIB T
MR, 5 REPXIRAT—BEAEM AN “T8” BIulE, Mha— STy
AR, EHCEAT, 8 crour BY AERIKFHEA — X NI4T,
YERISY (partition). ‘E/2FEAWRMEL T EZEMS, BIRKBEANES
TR AT 7 B S5 B0 74 R P B2 A EE IR,
M H e R FRINE S XAER B E RO R #84F. SQL
1) GrOUP BY, HSUHZE XA AR BRI BARSCEL OCT-Xil 53 0
RIS EZ N, ATUSEARS 2-5 1),

AR — R, 3 ] @ AT DL IS K HAVING 25 RY EXTISTS 1) 77 2
HeffE o

-- GFEEENES . £/ EXISTS
SELECT center, material
FROM Materials M1
WHERE EXISTS
(SELECT *
FROM Materials M2
WHERE Ml.center = M2.center

AND Ml.receive date <> M2.receive date
AND Ml.material = M2.material) ;

center material

R 22
piy =3
Z2EE K
ZEE W
Z2HE W
ZHE 5K

HI Ex1sTs 5 JE ) SQL it REMS 71 Hh A i) B AR R — Fb L
M HAEH ExIsTs JEPEREBIRGF. AHB, WIRABEE A/ HE Mk
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A= AR, B EXISTS 45 NOT EXISTS giAl LA T .

] s
B IRBANRES : FHAM
1-4 45003 F TR — 2% AR R S B £, KO
RECLE
-- WRBEEWER, RBPFERENES
SELECT 'FHEHRKHNERS ' AS gap

FROM SeqTbl
HAVING COUNT (*) <> MAX(seq) ;

X% SQL IFAA —HTFRA 1, RIESI R IR (E LA 1. KE 7>
THOL N XA B N, (HRBA NSRBI RE %, BE—TA
EEIIN B MERZ D, #RREFIR AW ZE R R ELL) SQL ). T
B SQL IEFIK UL, NI 4 FFILA, (3) RELEN, T (4) FAEEEE B
Ko SRTINI AT SQL ARG, X (3) MEIME AL 1, FrelgA
EEEER

(1) AHEEREKES (BHE=1) @) FEREES (BHE=1)

Seq (EL&HES ) Seq (ELEHT )
1 1
2 2
3 4
4 5
5 8

(B) AFERKES (EBE <>1) @) FEREES (BHE<>1)

Seq (EHHS ) Seq (ELEHS )
3 3

4 4

5 7

6 8

7 10
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FEDIXAN ) B S A R B AN Z 2 —HERY, BRRER BB —MES,
fiiH] count (*) RIAFHAPHITCRANE L 4 FIEILHITE, BEIKE AR
AE COUNT (*) =5, i1 H., UHREN 5 ME AR KA Z [R5 SRR I 5
ENZEEERTTRIN N ZRZ “HRE—RAME+ 17, L, &A1&
XS L BSRAFATEL T .

-- MREERER, RPFERENES . RIREHIINES T
SELECT 'FAEMRKMNES' AS gap

FROM SeqTbl
HAVING COUNT (*) <> MAX(seq) - MIN(seq) + 1 ;

X% SQL IBAPRHFOL (1) A (3) B BUB SN AR AR B AFESR
KEgw's, MABEIREIGER, o R T EG T XA %4 S F sSELECT
BT T .

-- TREEGHFERINGSEHRL—74
SELECT CASE WHEN COUNT (*) = 0
THEN 'RAZ"
WHEN COUNT (*) <> MAX(seq) - MIN(seqg) + 1
THEN 'fFERKHGHS
ELSE '¥%:' END AS gap

FROM SeqTbl;

X% SQL IBEA)F AT T — s b3, B2 B U = 1
BUARER, R[] “FAT” BILER (R RTHINE, A& eEm 17
HAVING ] SQL B At IS 52 & LL 1)) . BIXFERIATELN & 2F
X IEAE casE Kk A I AT AE

BRI TR ik — B A R /MR B 2R 2 5 1) SQL T A, Ed
EIRIE 20 1 IR 0T AT B T B AR K] SQL iAok, -4 (4) 2=
85 Ml /MR R G 5 R IR [l AR A 1A 2, BT DATRT B AR )
SQL IEAIRAA S ZRE AT T — MR SAEAE. M TR A
ATEE 1 BITEL, BATEIM—A %A 3Gk EiRE 1, BME T EEIXAER
5 SQL iEf].

-- BRBNHBREARS . ZRFEE 1 RE 1

SELECT CASE WHEN COUNT (*) = 0 OR MIN(seq) > 1 -- ®/MEFRE 1KH—&E 1
THEN 1
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ELSE (SELECT MIN (seq +1) -~ ®IMER 1 HRERWEHERS
FROM SeqTbl S1
WHERE NOT EXISTS
(SELECT *
FROM SeqTbl S2
WHERE S2.seq = Sl.seq + 1)) END
FROM SeqTbl;

ATLAE 2, A AR SQL 1) LAFR & 725 1) i 77 =R A ik N 21 T
casE KA A MR E 45 R HE, ZERRTEERT, UXEMET
COUNT (*) = 0 IXANZ M. 17 HLAHLL & %R, NoT 1IN Hi§ 5 i 1 NoT
EXISTS, IXFEE 2N [ ALIAE N oL (1500, DLACRROL AL — T~ P Rg.
Rl 2 WRAE “seq” 41 LS VRG], A4 NoT ExTSTS HE] i
PERE. X %% SQL iEA) 2R A N HIX AL 45 R

15 (1) : 6 (REHRENES, FLURERKES B T—1 %)
B (2) : 3 (R/IMELKEHES )
15 Q) : 1 (EARPEE1)
B 4): 1 (EARFEE)

T AT FRE S, S S @t 1r 1BA) 83 casE 1EA)E5 3T,
{HAETE SQL BT, I gk st “FRiksC (%07 #4711,
EX— b, SQL i IR EE = AEF AL

LS

B, BATHZ )L H casE RIEFCRFEIRFFE R B 7. 2K
GERIRLTVELZ G, AEZLAERINFMH RN RE R (REF
ik, JREMD.

KB PN KIS 1 ARG R N AT U
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TestResults

student_id (25 ID) class ( ¥IZ% ) sex (1431 ) score ( 5%y )

001 A 2 100
002 A S 100
003 A S 49
004 A 2 30
005 B S 100
006 B 2 92
007 B 2 80
008 B 2 80
009 B ES 10
010 C & 92
011 C 2 80
012 C = 21
013 D = 100
014 D = 0
015 D = 0

VARG TR AR 0] 2 J T LA R e IR AN R o H 4 R

®
o

AR E R E O — R .

4,

Pavax

=5 1 %@:

HAVEE AR

EEEE 75% MU B4 N EEE 80 4 L E TR,

PRI S NHOT LUdE IS counT (+) A, 80 4- LA ERYAEA ABLATEL
IR R EORSE T, I ST R o

SELECT
FROM
GROUP BY
HAVING

class

TestResults

class

COUNT (*) * 0.75

<= SUM(CASE WHEN score >= 80
THEN 1
ELSE 0 END) ;

B HTER
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EArt, ARG Y RATKEE T

¥ 2. EEBH S EE 50 S ENBEN AL EE 50 &
DL EMZENATE NER,

KR, A ZRAF AT DLRTRFAE B ECR A 38 -

SELECT class
FROM TestResults
GROUP BY class
HAVING SUM (CASE WHEN score >= 50 AND sex = '35’
THEN 1
ELSE 0 END)
> SUM(CASE WHEN score >= 50 AND sex = '¥'
THEN 1
ELSE 0 END) ;

W TSR

U7, IR RE . XA B T GO, K RE R
iR HL e 2

B3 BEEH AT BEFI ISR,
SLEORTRI AR S, AR DA S 1 A2 AN IR

-- HERBENLAE TN SoL B (1) WEEMEH Ave FiRE 0
SELECT class
FROM TestResults
GROUP BY class
HAVING AVG(CASE WHEN sex = 'B!
THEN score
ELSE 0 END)
< AVG(CASE WHEN sex = '¥'
THEN score
ELSE 0 END) ;



® 180

F1E HHHISAL

W RNTER

SEREHPT AP, WAARE. R A BERAERTFE R (100 +
30) /2 =65, LHERPFH R (100 + 49) 2 = 74.5, WSz LR 57
HiEe XH, FRERE D Y,

MEFEIEIRATT LRI, D ¥4 o4,  LmmEt, HT
HWT 5 AE 1 case FRIAEr L BELSE 0 4ERL T, TR BN 5k
T 0. WFLERTYAYIN 333 DEE, %40 < 33.3 Hlkar, At
DL D i i IRfE Al s SR T .

IR Fh AL 7 VR R A G AT A, H2, WA 013 f2EA
SENLFHIE 0 79, ERSEAFER? XFMEOL T, L ERFS SN
045, FTLL D BEASH A K.

PR AN 2 0, (B 0 MR EEAH. LERF
Yoy R B TR ORI, B AR AR TSR R, R R TIRE
HOTC . FIEGHEAR IR 7R, PRI S8R P I Mg R “ R e X7,
WARBRLL 0 45 R R e L—H.

MRPEARAE SQL {2 S, X = EEMTH ave s, 452k A nuLL (]
NULL KA R SOXFMBEA S A W8, (H2 /X BIRATARA,
HNERTUZSHE 1-3 9. FIFNE— MELUSH SQL 154,

-- ERBAMLETIYNE SOL EE (2) : WRERKFIIERIRE NULL

SELECT class

FROM TestResults
GROUP BY class

HAVING AVG (CASE WHEN sex = '5H'

THEN score
ELSE NULL END)
< AVG(CASE WHEN sex = '%'

THEN score
ELSE NULL END) ;

X[E] D PRS00 & nuLLe (RIS LA 154y 20, D BE
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W WHERAE B WA R Z S, KRBT 50 Ave pR B A BEZ R B 2
—EH.

FAER AL, SO R SRR B AT RN AE. AR
B LIEG SR, A1 SRR PESCRE R B R s, 2T A
/200, A RE

SR DR B B () RN B LSRR A 1 B Ty SRS Sit A i
WA o LU, FIRSRRLBER FEATHIS ot CRElRAESRED
AEHWAT, HRER] SQL I ML A HIRFIE S St 22 Z [RIARILZ AL, IXFh
THOUE — KA R T AESJRIIEA,  RiZ th 2 BRI 2 oK e 12 24
PEGETH I3 L H R AT .

WS w5

FEAATH, FAE 2] T HAvING A — SRS s R A R T
HAVING T-f] (fil GrOUP BY) MV, HHERKCAMRART .

F—R)iEMERE 13 HAvING P RS A, atd B A AT A 2k i
GRS . ARG EE, HIE OSSR Sk U e S
KACEE T HAHBES P BMILEFEAR S 5 o B R R A RSk,
WG A X FEA G J5 T e RSk, X M E R Aok
LUSLITEN

PRI RS, 7E SQL AR iR R R R, e E DLt
G sebrmE R, Wk TEER TR RIETHE, AT
DS R SRS, AT LM e R S AR TR

U SEARNT R R R i) — AT 88, A Z ARSI B (E AR )
JCE, IR g B 2k AR BZ A wHERE 1), U SR SRR R 2 R
AT EAE, A ZIAEIR B EES, HULTE € AWk ROz AE
H aviNG ¥4,

Ja, BAVEH—TFEAEES NS5 HRI& M. X4
DAFE HAVING H)H A, WA LLE sELECT ) 57E cASE FKIAT HAE
H, TREMEHETTUSE—TF.
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B AT REEEMRNER&FGRAAE

No &#FRizX &

1 COUNT (DISTINCT col) = COUNT (col) |col ZI35HEENE

2 COUNT(*) = COUNT(col) col I R#F7E NULL

3 COUNT(*) = MAX(col) col IR EZ NSRS (EIBERZ 1)

4 COUNT(¥) = MAX(col) — MIN(col) + 1 |col FIRELN B S RISEEEERE)
5 MIN(col) = MAX(col) col FI&R2HBEE, ER NULL

6 MIN(col) * MAX(col) > 0 col 3 &2 IEH &2 M

7 MIN(col) * MAX(col) < 0 col §JE’]E%KTE;EE§Q, wMER E

8 MIN(ABS(col)) = 0 col Sl —

9 MIN(col - &) = - MAX(col - &) | col FIHTmK Eﬂail WE’—??EE%‘%%EE

EHE 1L 4805 FAMEART P OLAIL 7, 2 A3 A48 1-4 Tl
T (4524 3 —BAemfE e, KTXBE?JX%%iE‘J%#F, U R
CASE RIEARAE LR, AT 2 AR IR Hal I A1F, JAT#
AR, AEIX AU E AR T

NHERATTE S,

L. 7€ SQL Wi @ R AT, ARE BN R IRIE B R SLA RS
HREEHITTE.

2. WU — A SR A — AT EE — B4t IcR, B H wHERE

ERGIE

3. MR AR N ZATER — a2k s, Pl savine
ERGIE

4. HAVING T4 ] DU B 5 s CRe AR E R B0 A dR & e
Bt

5. AR case RIEAXA RAFEREL AT 2 AR IRIIFIHHER
A LA .

6. HAVING FHJIR A
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MRS HE B

.Joe Celko, {SQL f#=% (% 2 iR )) ( ARHBE Hiktt, 2008 £ )
KTHHIF R SRR, 1§35 “WkE8 57 RIFE—H AR 17 Joe Celko
FERGRR I I/ N ‘5 IR 7 wot 1N, fHZJy 1 fig# vk NuLL a5 H
oEENERE, A6l M T NoT ExISTS. iRF, FK T casE %
BB E R B ARREIR, WS “uki 11 LA
2. Joe Celko, Thinking in Aggregates ( DBAzine.com, 2005 £ )

—

(http://www.dbazine.com/ofinterest/oi-articles/celko18)
R R Kl HAVING TR SRR SQL T [ 4R 5 AR I 44 1,
EHF WP RE TADE K BTSRRI AR A R H
FAFHERA B IR CE, B M T B ATk 5 HTH Joe
Celko [ A H 3 i SCHE o

3. MEFNEREM “XHRIE” (2006 4 R )
(http://hooktail.sub.jp/algebra/Klassierung/)
YRR E R e — B T A S TR 5 A 4 B 22 A S R R T
Ho XFROCEANE 7RG R R0 — Lo, Wi % 118
MEREE AN, EFED .

L

O3B 1-10-1: BEESE5FSEE M —MUL

f£ “HREESGSZHER” M, HATAERS material — 7B &
THRETREFEER . KIRIATEE—THEM 2, FHx 7B
BB EL,

BATESER AR 0 L “J [ R — A7 Be ARl .

TR P AR AN A 7 B R M . HRAA (B,
ZED ERE TR TAHRE, WRABME, KL “W” HEE,
(ER 7 o 2 B AANBTARAE, P LARSZAHEERAE Sb

Fr: RRBIFARIR
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Materials2

center( 4£7=ih) receive_date ( NEEHH#) material (#4}) orgland(EF=E )

"R 2007-04-01 % el
iy 2007-04-12 £ ZE
i 2007-05-17 £ i
R 2007-05-20 = RE
KBR 2007-04-20 5 SRAF I
KR 2007-04-22 =l ik
KBR 2007-04-29 T B
ZERE 2007-03-15 N R 4T
2EE 2007-04-01 £ BF
2HRE 2007-04-24 e BT AR E
Z2ERE 2007-05-02 % =l
ZERE 2007-05-10 % B
@X 2007-05-10 & EJE|
@X 2007-05-28 % BT

FETRZR>]— T case Rk U RHIE B UM HAavING 1-H) 20 &1
PIEE T o AR ) L) RN

AV R TR — kAP IR St A E A A . X5k &Ik
A7E 1-8 Fih .

TestScores

student_id (5 1D) subject (#H )

100 Evea 100
100 BX 80
100 R 80
200 e 80
200 BX 95
300 ot 40
300 BX 90
300 He 55
400 B 80
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Xk RPN EEAE T 2T 1FRI RS 1E 1-8 Tidr, FRATE FE
TIEER I R RS T B A T AR AEAE R SQL 1A,

1. B 9807 80 WL ko

2. EBEX KT 50 A ko

FRIEFT N 100 A1 200 FI2FAE . IR THER A 18 SO G I #
54 400 B4

1HE H HAVING FH)FIRHIE R T RS — T .
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1-11 itsoL ek

> B SR REIL 1L

MR U EIRE TR IR E— N EERIRE, AT E—LEAFTAE SQL IFAMEELIE

R Tipso

B sEmE

SQL PEREHL AL & Fd B T AR T AE SR A w06 20 18 %) 1) 2 5L
o NPT R E TR, B LT M. sebr b, 7R
Web Al 551X FF 75 B PRI N (1 8 FH 3 52 7, SQL MIMERE EH R E T R4t
R LUMEH.

Rk, A AFAL AT —FEA 44 SQL HUS-FhINRER N F$2 075, 1M A&
¥ B S A SQL AL TR, 4R —S8ff SQL TP, JHEENAF
AT

FEAS HUARC A BRI BE RS, DAZIEL 1A BT FH B FE (R Th e e i BEAh,
) B A RN SQL BRI A &, 18 7] GE 2 KN N A7 4 e A
AR BERE AR R R o [RIEAR T R A 2R 4k SQL 1 5 VR 4
AU T A FIMEBE N AL, (H 2SR 2 i B M BE AN A R IRE A& SQL
HIBEAGH,

RATE R EAN A — AR B AR s B, 1 B SR 2 AT AR Ty
Fo AIXEET YRR R FKAE 5 TAE IR GE ] SQL AT I FE 18 ) 45 31 75
Bh, ZEHEBAMRE,

B mEsmsmEie
£ SQL H, R Z WA RIS REME 15 AR A 45 2. B bk,
R BIFARZ R RS ROZAG M E R ERE, (FEH&) 2, AR idsd
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FREIPAT THRIMR R 1 32 SIS AN AR S5 /52 . DRI SR AR A
WTERE, AZURIE W 5 RS A Re A P88 A PAT AR T g

SHE TSR, £/ EXISTS K% IN

IN IE AR A, 1 AR 2 5 ERfR, BT LM R R AR . (2
Jr R, TN 1A 20 A T RE A RS G AR A K
BT i, A8 — B AR EATEAT AL A RE IR B M B T RE

R WS HRE ‘1, 2, 37 ZERBIESIR, —BOEA T ER
W HRMRSHR AN, BamFEERT.

fEKZ Wi, [NoT] IN Al [NOT] EXIsTS iR[EIfZE F2MF . =
FeWE T T EM, BxisTs HES TR L,

FAVEFEAM] 1 3 B A A1 A s g ke P T P O T 2 Sl
WIPRFE R RAE IR EE -

Class_A Class_B
id( /S name( &= ) id(4S) name(&F)
1 H 1 H
2 B 2 B
3 RER 4 o

BT E M Class A KA H R AF/ET Class B RH R T, T
P %% SQL 1B AJIR [l 45 2 —FEff, {H 2 fd A EXISTS f) SQL & AJ R

— i,

-8
SELECT *
FROM Class A
WHERE id IN (SELECT id
FROM Class_B) ;

-- &
SELECT *
FROM Class A A
WHERE EXISTS
(SELECT *
FROM Class B B
WHERE A.id = B.id);
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fan, e Oracle HIRES, R
FNMERTEERSING, Ba
BIfEfE A IN th s R A RS0
Ik 5h, PostgreSQL MR A< 7.4 &2
thHETERFEBRER NG
TASHEHNEIRE

F1E HHHISAL

B AP S REWT R

i ExTsTs I BRI I R LA R A,

MRZEES (id) EBITES|, BAZEN Class_BERRHESE
FRE9E, REERSIFMATILT,

WREMA ex1sTs, PAREEE—ITEHIEFBELGMSLILEN,
ARGER IN—FAEE R, fFEiX—s L NoT EXISTS t—iF,

4 IN S HUe TR, BdREE ST TEW, RS RAE
FE—TRIGERT I TAERE (LD, RS HEREMEL. R 2450 T X
HEEAR AR FETR PR (] EXTSTS (16, HRIEA S BE 1) TAER.

B MRS T 52 Bk, v ZE L ExTSTS #f . A TN I AR AL
BREKEM—HTR, 5T Fik, R R o ae g R
R, WRCH L EARS UK EXISTS T .

M H, BOEARZHEE EW a5 T v MPEaE @ WiFARkp
=K, LIRTEWAERE I, 1§ #EER & exisTs —FEIMERE.

SHETFERN, FREREKRE IN
SRS TN (IPERE, B TR ExtsTs, i&A]DUE &R, AT
WA AT DUME R XA “ R~ PAe 7
-- FRAZEERE IN
SELECT A.id, A.name
FROM Class_A A INNER JOIN Class_B B

ON A.id = B.id;

XM EEEDRERE—IkER “id” 5 ERG. mH, FAKET
TEM, bR ERASERER. AR S exisTs AH LIS
By, H2mREARI, BaEEREMI, 7I§E ExisTs 208 —%.
M, AT 5 R 258t T DUR Y, A LEf0 T H exTsTs LUff
PR & .
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W iR

g fiE S AF, 76 SQLIBEFH, WP A e i X Hh a4 5l 2
HATHE AR N P BB AL B3R IE 2 SQL 1kt AR .

{HR2, XA RS 8 NS AN e A T HE T . LSRR A,
TEHE PE N B AT A I R HE T . DRI 2 TR PR, T AR
HRLeis H o AT H AR A B2 (AR EE, “RaEERiE” XN E
B SEIRAL T B AT BT 7L ) 6

SHATHEF AR R A T XL,

GROUP BY Ff]
ORDER BY Ff]
B2 & G%] ( SUM, COUNT, AVG, MAX, MIN)
DISTINCT

&1Z8 % (UNION, INTERSECT, EXCEPT )
B M K% ( RANK, ROW_NUMBER %% )

HEF R RENFRIAT, IWAREF; HR R A A L 75 2
WA EHER, B AfEREE “MErRntoR” BIBERLDT A, HEFRIvERE R
JEIEAL C T AR R P REAN KRS -+ 4 O BSE AR (00 Ik P LU A A7 0 21
£ 100 5. Bk, RERS (B TCiEKHRF 2 RA T HAR.

RiGFAESZERFHN ALL oliETT
SQL 145 UNION, INTERSECT. EXCEPT — MEAIZHESF.

FEBRNBVE T 30T IR EIE BT 208 T HERR s B R AT HE

SELECT * FROM Class A
UNION
SELECT * FROM Class_B;
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WRAETER PR GEBEE R, S FmEiSHE =EE R,
i uNIoN ALL A% UNTON, XFEREALHATHT T .

SELECT * FROM Class A
UNION ALL
SELECT * FROM Class_B;

2N

1
2
3
1 B o ehranassEm b RERRER
2
4 BEF

X} T INTERSECT Fl EXCEPT /& — £/, M b ALL B3 I 5t A 2
HATHEFE T

Ik Avn w RS LA RER) — R A BB R L A
o P E R SEIE DB ZEATE. FRAPIDE T H AT PO 2 HS2
fif .

W E5EER ALL TN SEIIER

Oracle DB2 SQLServer PostgreSQL ~ MySQL
UNION (@] O O O O
INTERSECT | x O X O -
EXCEPT X O X O -

1. Oraclef$ FAMINUSX EAEXCEPT

2. MySQL3% INTERSECTFIEXCEPTIZ H A G X8 B L

TR R N I TSN BT bR SQL I MR,
RA L. DB2 RN BT ST T A5 IhEE . 1Ml PostgreSQL HAR &I
PRI AT, R AR 7T Y, AR S E BRI AE K. MySQL Al
SQL Server Ml & — %%, Oracle REMHE I ME. AMEE 5484
SR DL A R M R S SCRE AL APE T, H SR SRR, 1T
T,
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£ /A EXISTS /K& DISTINCT

T HE B HURE, prsTINCT AT HET . MR E B Ik E N
B e Rk T &, WU B Ex1sTs fA# pIsTINCT, DUEGHET

ltems SalesHistory
sale_date item_no  quantity
10 FD 2007-10-01 |10 4
20 CD-R 2007-10-01 |20 10
30 MO 2007-10-01 |30 3
40 DVD 2007-10-03 |10 32
2007-10-0 |30 12
2007-10-04 |20 22
2007-10-04 |30 7

FAVEE — R ] A _FTHIFRI 7 3R Ttems A4 HS RIS A2 76 T8 5 1l %
# SalesHistory R dne WM 52, #ak A EidRMm .
fEH TN — Rk, (HRRTERAIUE, 4 v S EGE T AR,
fERBERE LA v A PRI ERA MR R I AEE A “item_no” Z1XS P4
TR AT R
SELECT I.item no

FROM Items I INNER JOIN SalesHistory SH
ON I. item no = SH. item no;

item no

BN — X 2 HESRE, BT “item no” #h Il EEHIE. N T
HebrE R s, FRATFHEE{EH pIsTINCT,
SELECT DISTINCT I.item no

FROM Items I INNER JOIN SalesHistory SH
ON I. item no = SH. item no;
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{HSE, HSCHaFI ik &4 B ExIsTs,

SELECT item_no
FROM Items I
WHERE EXISTS
(SELECT *
FROM SalesHistory SH
WHERE I.item no = SH.item no);

RAFEAERITERE P A ST HE . T HAEH ExTsTs A TR
—FER

HRE R P ERRS] ( MAX/MIN)
SQL 55 HA vax Fl MIN PIAMRAE BRI
XA R BN HR AT HE R . (HR RS H T B LA RS, W
AT EAMRG], ARELRHEKRE. NI R Items K, SQL
AT DM T R RS .
-- IR EFEABEE

SELECT MAX (item)
FROM Items;

-- REEEEATRSI
SELECT MAX (item no)
FROM Items;

K4 item no Jj&3% Items MIME—R 5], PrARCRELF. X THCE RG]
HEBWFA RGBS —ADFE, RGN, Priltar Bt
X SalesHistory [ sale_date B M AE A%

KR ITEIA R L T HP X — IR, Rl 7 AT AR
MRS HE 0 A BE PRI M o
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857 WHERE ¥R EMFHAESAE HAVING FH £
B, TIPS SQL 1 AR [l K45 R AL —HE .

-- BAEfE A HAVING T AT
SELECT sale date, SUM(quantity)
FROM SalesHistory
GROUP BY sale_date
HAVING sale_date = '2007-10-01';

-- BEHIfE A WHERE FA137E

SELECT sale_date, SUM(quantity)
FROM SalesHistory

WHERE sale date = '2007-10-01"'

GROUP BY sale date;

sale date sum (quantity)

'2007-10-01" 17

ERMNERE KRR, kB R)SEMRE . JEEEEAHA.
—MRAEMH crour BY RIS SBHTHY, R FSET wHERE T
AT — AT, AR HE P I fE . B AN AE WHERE )15
PR AT 2R 5. BAVING 7 ) 410 5B A J5 A i i) A B AT 0 1,
HRREMERE ERMERE B ARRNES M.

# GROUP BY F4)#0 ORDER BY Fa thfF & 5|

— MR, GroUP BY fA)HI ORDER BY FHJHSLEATHEE, SRAHAT
AT HER B e, AT, R 2 W R 1 SE Y GrOUP  BY 1 ORDER
BY )41, RILASEELEEE M. R, £ SeHdE e, AR IER R
(5 BT EME— RG], IBAHE T I AR S i . R SALH
Do, FIUABIA— T B O B R 7 SCRRX AN DI RE

) E g

BT, BAVERS A EHE A BRI R E LR A AR
kK, ROIMILMEFRES CiEF s fdle — . MIAHEEERE AR
A, EREERTRE S m. 1 HERRATH B M R5IE#HT 7 —1L%
etk DM oy Aok IR TH S IR
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# DB2 # Oracle #1, IS NULL £
e EA RS, XtIFRREA
A LI AS A NuLL I 7 A
BEHHREXNE, B2, &1
R RATA SR ERSAN,

F1E HHHISAL

AR IRAE —AIUAE col_1 1% EEESL TR, REKRE—F PR
% SQL i f). X2k SQL IEAIAKAZ MRS, (HLhr AT AREAT
TR, IRBEHE, KFRGEALERERZXAS TIR?

HRSIFREHTEE

SELECT *
FROM SomeTable
WHERE col 1 * 1.1 > 100;

MM IAN, SQLIEF M EZEHAMARMITIEH. HRSbr b,
I8 e 5 | B X TR FEE PR e AN 22 R 3RAT A

B FE R XTI R AT, ARG T, BN
HHEOK T

WHERE col 1 > 100 / 1.1
[FIRE, EATWIRPI M T R B, AR EIZR S

SELECT *
FROM SomeTable
WHERE SUBSTR(col 1, 1, 1) = 'a';
R TCVEBE AL MIHATIZE, AT HRER IRk, A
Fe AN RHEF B I A
ERARSIR, FHREXMAENR ZERIGFE
EAIL, X — R RN TN ST .

{# /8 IS NULL 1813

WE, REFBREANFE NULL 1), FrPlfE € 1s NuLL Al IS NOT
NULL [ &SR 5 TR, #im S B @& R T .
SELECT *

FROM SomeTable
WHERE col 1 IS NULL;

KT R 7 BAFAE NuLL (SR AL fi] SR i NULL JE AR B R
EASWESEEREST GEHEHESH 1371 9,
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SR, R EAM IR 1s NoT NULL [ThAE, NARRHRBIRG],
AT DMEH R 7, B# “col 17 FIRIH/MEA 1.
--IS NOT NULL HiREZBHZ
SELECT *

FROM SomeTable
WHERE col 1 > 0;

AR, NG HAE S I E — ANt MEE NI, shrT B
W col 1 HATEMIME. A col_1 > NULL FHAT4S /2 unknown, fif
PAY “col 17 FUMAE Jy NULL (AT AN f ik 8. Aid, i REE B <
NULL 477, IEBEEGZE AR 18 NoT NULL, b HIXAPE LS B A L
BORE, FTUAEE MAKRHER, 5 RN SMHN M EH.

ERETELR
NI U E AR R R 5]

<>

NOT IN
PEltE, NI SQL i A e AT AR AT

SELECT *
FROM SomeTable
WHERE col 1 <> 100;

/4 OR
fE col_1 Ml col 2 bBAr Rl SL TN RG], B @52 7 (col 1,
col 2) XFERILEZR TN, aR{EH or BRI, MAZLAHARIZS],
BB THR R aND HERZ
SELECT *
FROM SomeTable

WHERE col_1 > 100
OR col 2 = 'abc';
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IR TR AT E AL or, IRAH —MIpERAE RG], HZAXF
2251 AU ST B I AR BETT B 3, P DA P R AT — R A

EAERERSI8, FIMINAEFEIR
RRAFAE IR () — MR RG] “col_1, col 2, col 37
TR, E SR AF R R 2 2

O  SELECT * FROM SomeTable WHERE col 1 = 10 AND col 2 = 100 AND col 3 = 500;
O  SELECT * FROM SomeTable WHERE col 1 = 10 AND col 2 = 100 ;
X  SELECT * FROM SomeTable WHERE col 1 = 10 AND col 3 = 500 ;
X SELECT * FROM SomeTable WHERE col 2 = 100 AND col 3 = 500 ;
X SELECT * FROM SomeTable WHERE col 2 = 100 AND col 1 = 10 ;

BERIIFHE 5] (col_1) LS ERWEAMNITL, mHRS
HR G AN RIS . A Rl e L s SRR A 2R 51, (R MR
T A LU 1E fff A 22—

R TCVELRIE AT W 4% A AT 53R 51— 2, AL E SR B A 25
VAW ES N L

£/ LIKE EE#47/E 7 — e $ E—EH L e
i LIxe WA, AR BN ILECA REFH R R 91

X SELECT * FROM SomeTable WHERE col_l LIKE '%a';
X SELECT * FROM SomeTable WHERE col 1 LIKE '3a%';
(@) SELECT * FROM SomeTable WHERE col 1 LIKE 'a%';

BEATRIA B SE B B

B %I char K% “col_1” F3sE &4l

10;
llol,.
CAST (10, AS CHAR(2)) ;

X SELECT * FROM SomeTable WHERE col 1
(@) SELECT * FROM SomeTable WHERE col 1
(@) SELECT * FROM SomeTable WHERE col 1

FRA R A BN PERETT 8, B2 FERIIATH,
PSR A A BRI EIEAE T A, (AN ZERRT,
27 R AR 5 A BEAT R G T F S A 26 RIA 3
{UFSPUDR



1-11 1L SQL k%

197 ®

W R Ek
1E SQL W, TEH ML RESWE R — KR, Xk R 5EmR—F,
A LA IS A AT AR . X Pl FE AR A {15 SQL 4w B A i
RIEME, (HRWRAMR GO R A HEER, S EvEeE T
BB FH A [A) 3R 27 SR AN [ j,  — 2 J - Hdi 75 R 2 9 A7 TR,
TRFIERTPIRIAFESHEHE FralbERER). Fit, REwpbh
) 2R A AR SR T PR RE Y — N B T

=& A HAVING 714

XA G RAGE IR IL AP, A HAVING TAZEEATIN . A SIH
fif F HAVING ) 8 A AR A e 2 TR T8 XA e BTk
3%, SRJ51E WHERE 1A PR E TR 51T

SELECT *
FROM (SELECT sale date, MAX(quantity) AS max gty
FROM SalesHistory
GROUP BY sale date) TMP
WHERE max_gty >= 10;

sale date tot gty

07-10-01 10
07-10-03 32
07-10-04 22

SRTT, XSG 45 BB Tk A I AR LT 1A b 3%, 4 T
FEAE A HAVING FA)E AT L.

SELECT sale_date, MAX(quantity)

FROM SalesHistory

GROUP BY sale date

HAVING MAX (quantity) >= 10;

HAVING - MR & A2 R AT B, P ARG AR AR il b ) 2 5 PR A
71 WHERE 1-01), RFEE L, T HACRS A Rt B i .
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FENZNFRMEMR INEEN, BeElPCaz—4
SQL-92 H LA TAT SATELAU DR . X AE—2k, BRI = <. >
N RS EGR AR AR AR, TN RAESIR T
BTATRE —F FHXEF S X B ZAFBAEH 7 N ifiE, “id”
Pt
SELECT id, state, city
FROM Addressesl Al
WHERE state IN (SELECT state
FROM Addresses2 A2
WHERE Al.id = A2.id)
AND city IN (SELECT city

FROM Addresses2 A2
WHERE Al.id = A2.id);

XBACK R 2] TS T &M, B, WG T X 7 B
—ig, MAaetZEE5E 4T,
SELECT *
FROM Addressesl Al
WHERE id || state || city

IN (SELECT id || state|| city
FROM Addresses2 A2) ;

KFE—k, FEWAHFRCBME, 1 H RPAT—Enr Bl thsh,
S BB e S T AT 5AT RIS, IR AFRA T AT DUR R X, 7R
N P EEANFRNAE.

SELECT *
FROM Addressesl Al
WHERE (id, state, city)

IN (SELECT id, state, city
FROM Addresses2 A2) ;

AN AT E R T B T A ML R — AL

e BN ML SR B e el /L, — RO iR A o BOAT I L, BRIk
FTLMEFZRS]
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EHTERBHRATRS

1-5 2RI, EEHANIR G RN, Soib AT 4 A vT LLIRE G 7
ErE . AR, WNEGIEBENMERE, ERMINZ “RKIZE
ERERRT X — X ZHIR RN, EHE SR SR AT A 2.
M H, BUSFEAR 2 ¥t 2% 2 19 % R AR AT AG i > — X 2 IR &,
PRI AN A KR A3 100 AT LA o

SEMEARE
MBS AER TR TR, AfEH W TR S NS (2
i WARBAA L RN E LI, R e HOR ERHI TR RE

. BRI U 0P 6 8 LTSS . SQL £ IRAATA, 4
I S PR

B4 5% (AVG, COUNT, SUM, MIN, MAX)
&iI1ZEFF (UNION, INTERSECT, EXCEPT %5 )

— ek, ERINFEREEMBEGHITRESIRMEREERIEE.
s T R K Bk 22 ) B s RN T AR AL B I X AN B A, SEEE T Ak AR I
(materialized view) SEFi AR . AL H 5w SRR =0, AT LA FEH — T

RS

ATE LS T SQL PERELAL T I — SR F . BARIX HLA 5
TINE S, BRI BG4, IR REmSpT (e,
B AR

A FURBAE FEAT SQL, T FEALE 5 BL2S 5y O 1 RE TS A 0 2
XHRERL, AR SO RGNV (RN A TSR aT BUE S A7,
B FH U 1) J3E S PR B S5 VAR PETHE RS . ANE R FP it 2
TEFZS], AMEGREE  R AR, #1135 5%
WAERRIX — AT o
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FHRATE

L. ¥ AW, A exisTs siE EEAE v,

2 ARG, Sk s 7 MR 2 IR 7 B

3.4£ SQL thHEFF ik B MR E, EHRFESRZBHEMEm it
ITHET -

4. RS B R .

A T IR TRERE AL RGN, 5% FIRORR.

1. Joe Celko, {SQL #UEi#ER (& 4 it )) ( A\RHBEBHAREE, 2013 £ )
TE5 39 & “4i4k SQL” B, ZPEMST AR HAREHE S BL ) SQL 1t
Tk, MWIEA AR 3 5T T AR 4H .
2. 5EER. AME. ARNE, HESEK, ( REIIEINE Oracle T4HEE
4k 57 )@ ( SoftBank Publishing, 2003 4 )
JRAEH [SED s D Oracle .
Fa—=VHINYETVE ], XA — AR S AR B S, BAR TS HE Oracle, (HLfL
R TR BT VAR ARG i S 3 FH S RTET5 , SR ZHER
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1- 19 soLmmnik

>Ff3L SOL KY4mi2 Mg

7 SQL #, IRAEMBRERIEERES, REMIS—HREST. ATRERARE, BEEES
2H SQL HmIENIE, FRHEZEN ANNEE , BAMES EZH.

RAGEFW, FEHT “BE" HETEME,
—XKernighan & Plauger, {47124 )®

BE. FKTE, ARBBLR
i, 20155,

B 5@

TEGRAEHITH I B, AIRZIER & AT I k. HRRR
b, A HEAAD AT, MR T A R A BET FU g R KA 0 4K o

BEE IS S ANEE ARSI KRGOE S (st S
HFICWIEFE) M “HEGIENKEE” FmdaE s KE, NMIXE “9
TGS Rz — M AKAT LA, SRHIES” XU AR B
[, T OARRC B 221 A FE I S A AR (R AN IZ T A e ARG BE A
W ECSRAR iR, (H Rl R U, R B “Re B RAAT” “RE AR —1)”
RIS, ZNAHEE TS BT NE 7 #SE AR T, 1
HARIR DS — X St R — MR i) H R NAZA A AW

Wik KISS iX—dEH A 4 AriEIL @,
H Keep It Sweet & Simple 9 N . .
;é, ﬂpgﬁ)\i)\%%KeZp It IATEEA T BB NHEPIK R A B & LA E L, N E RS

Simple, Stupide ﬁ{%%uﬂ?

OO0000O O
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P ERIENIE B “SAEREY. B2, "TRERZHAAINNA L
IR GG . SRR . PO BRATTIE /N Do i 41 v R Bl A
T (LSRR 2l 7 “RANBIRER 57 BEALHR AR, AT
AL LLETE R 77 AR AT R AR B R B iR )
R e B FAE 18 R o Mg i8R &, LIRS RL AT

FLSZ, WRSLEE — R AR B SR ) 2 AR TR R RICR o R il A2 A2 K AL I3
Heb, T4 T 2 S NrARRY, B LUK N i gm R AT g g — Mg
W77 DRI, g XU (A T AT DA il R i i R 8T R Hh i AL
RITERIIETE (BAERA — D AR IE B, AR AT = B XU
B EAM),

—J71H, XA A g I SR T R R K. IR
T PG 540, IR T i1 Kernighan A1 Pike a5 1 (FEFE ¥ S2ER),
PA 2 Kernighan 1 Plauger %5 1) (4ufets i) SFLM %, ok, 9
T2 RURE BT e AE FH P ST 0 st ¥ = A o

F— 7, Bl PE AR A R R BT AR T E g A B B . 2
Sk, SQLAEN—FE R IET, —EH USRI M F 0, RIbAME
I RE S —FEAEFEENIAER, mHESL B, AR BIRZ
XF SQL X[ 136 & #- A7 A IR AW 5T

fHs2, LA SQL WS 1 — L83 e i Dhfe, DRI AT Tt 3
EE T ERRRSE S ATRATUL, ROk SQL AE S AL B S R 2
ORI A%, 5 BG[RIN ARt 2 AR A3 BRI R 2% . [RIMACTS 1 H BO7E T4
51K, B AK B EE FE TR AT e 2> 75 ZE ) gm A XU T 42 Hh 28 A
NHIAEE,

B waigit

BFMEX

MU, AR R RE SRR BN TR
MEGR TAE, TSR NAER R AT R WRAEF TR T FE S
FICE SIS, AR & 2 23R AR I, A% TR X
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B (B REE R (R A AV
S MR P 45 RGO PR 2 S R R, e T
o T Yk xR ARTE O, B, BRT AR SRR
FTEREEEEET e A BT S, IR R e —
LK. BRRIDRIBRT (flag) —FE, B RBELFRIZ T, MM
Wit S A T S L T M RGBT 537 %
SRR O ME BIRRIE, F608 R “HEF MBS, AR —
BT, SR, HhLA e AT AL SRR R UM i 3140,
BEORIF AN 5 TR T P 44 25 SR R I, R 2 T AR
EIBI AT LR BB IR T M TH0. %, B3, BURLH,
A ARG B AL B LS. A A B AL AA, B idx 123 IXFE
BSOS . AR T RO, AT B R s 52 S
DBMS #t & EI1 9.2 A EBEHLI ST, Tt 8 .
FE A AT N LSRR fr 44, ELRER AR L P B i 4,
LB . (FRBEARIE T WIBRIE, — ORI RAR M A,
LA DA T A M RS i 4
G RV 3
HXFE
e Rres
Tl «
L IR BN ORI, T AR SQL R SUR T RE S B
25N, BAEORBESII RSN T $2 # @ SIS, BN
SRR 2 T, (FEEVNEIE R, BB S i R AT
FERMEAAT, T L% 5 B Bug. S, Bl SQL ol ARk i3 — 1
SRS RICC TR, X BTSN, MR Primary” REFIRL
BBy, HEAT AT LM S SQL R T RARNT, (RIS et
A AR T T EL, P LU R4

B A%
PAT AT M 238 B — A5 2B SRR E T
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Bt xHFAEAE T “CE AR A RPIREE” X RMERR, KX
DI A AN, B AR R R RO 2 AR . H — 28K,
ARSI REHZ G T (FREN BT 8 5 55, s T A
Bt

AT A AL AR AR B I 7, (R A 58 R B R Y
HHF XA BRI, R, FIERRRE “RTE”, B
PRz EA — B

A LEHRAR AR RS, AL AR AR R E, A — L ik ds
AReee - GAXBIBU R 5 SR AR A R A AR BT 4 B ARG i Hfe, 1 EL
EBNFAPRE S ARAER, P DL AS BRI

B memrst

AR

R A XU T — DMLEA ST, 75 AR TR D ATE
IR, MRABA AU R R AT BT B B, BRI S3 7077 )
VRS (AN EREEC RN e Sk =N Sl A

EFHINN, AEHMIETE AR, 3 SQL ML, &IFiL2 5.
RFEZAA AR —AE, SQL RFMIIET, HMERIAFRHLL
SR, WRTRH TS S REAME 2, B2, SQL IRAEREAT /)
APAT IR, T AR I 5 2R BT ST

R SR LR P fd
-- BIIR
-- M SomeTable $&E# col 1

SELECT col 1
FROM SomeTable;

/*
SR
M SomeTable $1& 1 col 1
#f
SELECT col 1
FROM SomeTable;
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RENEHGE “--7 KMEATERNSE, HLRITERE CIES
o Java 5 —FHEL “/* +/7 EEZATER, AdX - RUIRZAHAK
o XM EFEACT ARBRESINFIE AR, Wl L ARER A, dF
WOTIE, RN
BEAh, SQL IEAIFFANGER 24T, AR M R DA IR .
SELECT col_1
FROM SomeTable;
WHERE col 1 = 'a'
AND col_2 = 'b'
-- TEHNEHEBTIETE col_3 HER ' IF 'q
AND col 3 IN ( 'c', 'd");
i EAEARAE RS LADE R R 2% AR 20 1 AT SRS AR S, B tah 25
11 wHERE T GRS AR, X EVEIR T VERE AT LS ARED
FEF—4T.
SELECT col 1 -- M SomeTable P& col 1
FROM SomeTable;

A R FAE I I A2 rh AR e S B VRN B3R
L/ rin
ACHDHE LA SR JR R B, VR HEFE S — A 2 A AT 4 (FIFE SR
AR B W AACRG R AR, BT AR ).
ATV, AAIA T iRda it B2, 5 ORISR —
ITHMATE I RS ST HRNREE, BIEAGE 3 A 2 T ok TR
Bil, BRI AT AATT BLe AN TV TRk UL, an R 540
BEGHERMARER 7. TIHZEEWFF IR RG]
- VR
SELECT col 1,
col 2,
col 3,
COUNT (*)
FROM tbl A

WHERE col_ 1
AND col_2

|a|
( SELECT MAX(col_2)
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FROM tbl B
WHERE col 3 = 100 )
GROUP BY col 1,
col 2,
col_3

-- x FRHRAI
SELECT col 1, col 2, col 3, COUNT (*)
FROM tbl A

WHERE col 1 ="'a'

AND col 2 (

SELECT MAX (col 2)

FROM tbl B

WHERE col 3 = 100

) GROUP BY col 1, col 2, col 3

BT “LFrnl” sraRATE ST LUE B, AR 4EEE T — 2.
TEAEILIXANN, FEEXAN LRI LE “ 77, XTI
(124

SXJ5, AE SELECT J-H)MI GROUP BY [-H]HHRE L HIN, i E 45t
—JE. itz )5, “FH)7 MARYUR ARG, O MR, WRA
AR RTINS R 2, W] U473 S8l 5 71, seE s B A
AR ZHHATHAT .

76 LT “IRMoRB” o, GROUP BY A BTV HEATIAT, XFHE
FEAMAKEF. SQL H SELECT, FROM S5iEAJHS G HIAMITER], 15550 LA
PRI BN ATIRAT . X UL LAETT, EE U, RO T &
S AR TR /2 SIS 1, @Rl A S I S VA AT
Ok

SELECT
FROM
WHERE
GROUP BY
HAVING
ORDER BY

@F5F

SELECT
FROM
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WHERE

GROUP BY
HAVING

ORDER BY

JRPRE SR ) 44 R AL L BB REXS 57, ARSI 518 (X5
EDNEL, UESE).

=1

AE R A1 FORAEH A, AURD R E0E i e, R
SN, FrA AR 2, AR HEE fon s A, e
LR PR BRI N R 140
-- VEHRE
SELECT col 1

FROM tbl A A, tbl B B

WHERE ( A.col 1 >= 100 OR A.col 2 IN ( 'a', 'b') )
AND A.col 3 = B.col_3;

-~ x FRHY A

SELECT col_1
FROM tbl A A, tbl B B

WHERE (A.col 1>=100 OR A.col 2 IN ('a','b"))
AND A.col _3=B.col_3;

MR TRl U, BORRE I ISk, BTl A.col_1>=100
M A.col_3=B.col 3 RMMIEHERKMGE L —NER, EHEALME.
BRI A SRR, (& NI TG, AR AR
X AR, SRR N B — 2, AN 1 BRSO —
RURBEREE], I AR ARSI 46 77 i ~J A5 .

PNINE]

PP R A) SR, — RS HAMASE RS R (A
SefEgmfEh, WA EEINEAME RS 58, AEZEREAERHNE 75
[ > 158

7E SQL B, KT RIZ AR X 4048 F K/ S B 26 A B2 7€ -
KEFHHARE B, A MELEHNGFE (WAL A 3



® 208

pad 1]
5304 PlayStation. McDonald ix
HMS%, ASZHHELXHR
BIRRUE, R giRRy FRIEdy
ko XMEEMFLRTABRE
b aEX 4> 87, RILIETEN
HHREREH, Bl Java 1BE

£ o

F1E HHHISAL

WREFEERE @), REEBLHZRXFEN. EELFEINFLEANGH
) SQL &I &x AR A A RS 5B, Bl ax il /NS 7B, S0 AT AR

- VRNEREXS, 5%
SELECT col 1, col 2, col_3,
COUNT (*)
FROM tbl A
WHERE col 1 = 'a'
AND col 2 = ( SELECT MAX(col_2)
FROM tbl B
WHERE col 3 = 100 )
GROUP BY col 1, col 2, col_3;

--x KINEREBEX S, #2215
select col 1, col 2, col 3,
count (*)
from tbl_a
where col 1 ='a'
and col 2 = ( select max(col 2)
from tbl b
where col 3 = 100 )
group by col 1, col 2, col_3;

--x KINEREXS, #iL . £RAS
SELECT COL 1, COL 2, COL 3,
COUNT (*)
FROM TBL A
WHERE COL 1 = 'A'
AND COL 2 = ( SELECT MAX (COL_2)
FROM TBL B
WHERE COL 3 = 100 )
GROUP BY COL 1, COL 2, COL 3;

=
FRE AR TS, IR, (ERREAAHH
FOREIIES T EH BRI, FEstiE— T & M.
7ESQL , HEFIR RS E RN EEHAE Y. REABHIHHEE
SEEBRNETE. HINE “col_1, col_2, col 3” i, %5 col_1,
FITEIRTISIE S, RIGS col_2, FITERT G (R A I A
B, HRAEAREE NI 4 col 3 METIRASE . N, HIERRHE
SG SRR, FNX R R EARE i 4 col_1 BT

(il



TEHIRESR, X "RES®”
IR FTTHER Joe Celkoo
PESHEESTNERmAZ
Fko ES. H5. MSHAS
MR ERAFEANN BN R T
R T tho e (SuL &
KA ) ( AR HB & AR+, 2008
F)E28m

XA EHESHRMNEER
&, ZLEHRERB AN,
JFEZ, Joe Celko IEEIEFFFIL
IEHFRT . HEHSHEOSRE
RMBAHERNLLT, BRE
SE—MEEYN, BTERE
&, NX—&Kil, ESHER
5 anD st oR E 2K, EIE,
BE S EETMALtLRTAZ
[2:3: 08
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AHES . B SERILE 5 AR MERAIHIEL,
RAPTENTER B, BT R IR TR AR E S, B Tt
BEBEAR N A B RIS T

SELECT col 1

col 2
col 3

, col_4

FROM tbl A;

REELALZS <7 Rl ARk “e” “-7 FTITIEEAT, LUK AND
Al or 51X BIZ 5 — 4, BB EE R AER, — A S TR .

XA HTEIE S M EEA PN, B R RfE—51“col_4”
JEPAT A . IR — B EIERS, ARG col_4 Ja,
SELECT [ R[4 R AL M “col_3,”, AT M. TR litE, Eb
P EMIERE 5417, o8, “RTEIE S SR L MRS — 5
WA R R, H —BOR U R RIS R 2 G —5. 5
TEEE— LRI FIR 2 I g 2 LR B1, AT 5 AN A R RS .

FAMNFANR, FATHIE SEMBER 51, FAEH Emacs SR LA
REATHETR DX Sk B (g At 2 AR 9 75 (8 . IR KHE 5 SRS 5 1
MAZSIFI B FE I K AR S ZAE .

B T IXERhFAL, X PN B AN, ARt PR A O L. T
HRA I B IX AN GIEI AR YL, TTRESE— IR BIX BRI 25« 3K
A ALY RMEEAR AT TS “IER AT B A K 7
b gy

FE, IXEREVEIRIL A TR @ EE R I, RO ARSI T
BVL TR EACRA DR . WIERDNINLE, EE A LEAI TR 52 M H
CH S — EARFH M B EA YRR A (HRN TR KB “HiEE

57 GERRARZ AL, IrCLERRE UL 1o AKISALEEE A T EARNE ?
AME B R

FEFLEIAT () REFTHI)E, RIEHIEPILET. BRIXME
FARTIE, (BB IFIERA B ST e e b o s
W ERUIFA T ZRH], AU A T3, AR T/ R

209 ®
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€D
R EABSIEROBIIA,
EEHE QL2016 — BT

F1E HHHISAL

1M H., PSR A ST IR, FreEscR oI HE I
BRI, B S BRI AR A A

X SELECT * FROM SomeTable;
v/  SELECT col 1, col2, col3 ... FROM SomeTable;

BT UL, R SR, (H R SR8 & R 7R BRI ¥ 5 7E SELECT FH) LI,

ORDER BY i ™\ %=

£ ORDER BY F-HJr, FATATLAE A F A4 5 A0 SEBRiNB1I44, 1
HEFRIZRAE . fEShAA K SQL S5 L T, IXRMRA HITIRE, (H2
AR AT TR AR AN . T HOX AN IREAE SQL-92 &N T “R
REPMERHITIRE . BULORF — RORIE, S ldF AR E. AT v
FERCAT— A, — RV ZE B AL B R ) 5 i B i Gy, 1K
R — 2B

X SELECT col_1, col2 FROM SomeTable ORDER BY 1, 2;
vV SELECT col 1, col2 FROM SomeTable ORDER BY col 1, col2;

B saL miEH*®

BT EIE

SQL & —Fi g 2 M7 SHTE T, S EUE P S B # A A 1 & Fh
Pl CRERIFINERIRTD. SQL B 7 HstCatle Thrdeiiik Canl
BRI 2 SQL:2003®), {H & JF i Re i th 2 DR G — (W55 /). KT IX— 5,
WA — 2y R . i R MbRE SQL IR, JREA AR MR, R
ZHARE] A E CY AR SQL HIA I DIRE.

H2, ITEFRHE SQL MR TE, HBkoRBSEH 1. Wit g2 Af
F &P FE G 7 & AT ke, 2 AR YE R PostgreSQL — Oracle.
SQL Server —~ MySQL iX #£:7E DBMS 2 [A]# A 5 o, i HIF R &
B AR DBMS J& 2 ARA SIBRHT A2 55

AX G ] 0 D R R A R — N T ARG, P LUR S 2 A H R
IR A AR HE TR A B8 . RIS T LA B A 7
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1-12 SQLREEF X

1. NE R & Fh iR E S SR B R IE LA

AR 22 MR AGE IR e I B ) B B80S e 45 R BB A R AL B B B AN
{5 FHiX $6 pK %7 DECODE(Oracle). IF(MySQL). NVL(Oracle). STUFF(SQL
Server) 2%, %14 H] casE #ik X\l # COALESCE. NULLIF Z5hRiE R #AC
‘Bl AN, 1 STGN B ABS| REPLACE iX 28, HARFRHE SQL BA & LA,
(B JUF- B BB BRI Bl 7 eAT], FrBMEH — Rk R,

W NCGRE R EARAE SQL HHA TE S, H 2 &8 P S BTG LA R 2
Re. 40 H ik 1 exTrRACT, DL T 7 /F B S AT <7 B
POSITION RR#. IXLEpR I ISR AR ey, (H2 1AM, fEHElS
SERIER AR 2 (RO AN, BRAT R ZE R S HE 2 7
RHESD 1.

2. TR R EE MRS

7 SQL HJEE R, HORERE P S B ™ ) e e ). AEAR FLHY

WP, SRR E A W 26—, #OR B 1L wHERE A1) B,

SELECT *
FROM Foo F, Bar B
WHERE F.state = B.state
AND F.city = 'RF®;

PR SQL {4 ] INNER BY CROSS &R WIER R b 7, ERA
AL oN A FEE .
-- NERE, ME—BrEEHEEESLAERE F.state = B.state
SELECT *
FROM Foo F INNER JOIN Bar B
ON F.state = B.state
WHERE F.city = 'HRHE';
EEEEE, —HRBUREE I ER SRR A &, AR A AR 4T o
4 3% 4% 1% 48 Fl LEFT OUTER JOIN. RIGHT OUTER JOIN B{# FULL
OUTER JOIN K5, fliH] (+) iIZHFF (Oracle). *= iz5FF (SQL Server)
AT e SR Sk S BRI aT R ra v, T HRIERE B IR, Fr
PUIE /2 S il Gt . A i SQL H fo VR 44 B OG5 OUTER, [HZIXANICHE
FAETFIRATE M e 2 /NER AR &R, Frbld 25 LI,
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€D
MRALEER "4 AR
WEBTRMEDFERER”,
BATERLRERT , FOT
BB 1,

¥F1E FHSAL

“EIR" A “HIK”

HNESRA I BN AR =R, Hoh, Ze A R
MIZRIKRE S —FER, PR R UHE OB AR AT LA

EREFH YN, AT, A — M. — B TR
AP il CEF BOB W RS B AL DL, AL R
PENERIIE, SQL MBEAPIT A RAEMS X LORFF— 2. XFE—K, 5
2 SQL WA, FAVRE S e B R M PATE RIS FHLE, BE
HAt A4 SQL WP HRE AL, BRZHURGIA T e, KW
PEBATRAR N T R 8

—H kA 23 FAEA DA RRE ASE
0%~ 5%~ 105~  Mo%- 5%- 105~
4% 9%  14% 4% 9%  14%
ib/&iE Bohi=31]
EHH =
H KB
8 o—

BTN AR HERAE LM, 2238 5045 B AT e A B TR0 R — A
HoE M BRI SAE B (AT DUER —F B S 7E B sl LTI 1
MLRBTTHD @,

M FROM ¥ F 165

X NETRA MEZR, WRAKFWAERSE, Baa ik
.

KREAES SQLBAINS, RILBAT AT 5 M0e? £#4E, Ko A
#ox Ui M sELECT FHIJTIRE ). flfiTAl GE 045 sSELECT FHJETT 3k,
HEE AN ZNE T RS 2”7

L8R, M SELECT FAIJFIR S Mk A . thanx T —3L 10 47 A4 1)
SQL iff), AE NIRRT EHBR KR Z A HREDEENZEL, i



[:0

X b 2 7F SELECT F ) 1 4 52
#98)%& F 3% 72 GROUP BY F-A)
EANRE, BEROAEXKE
GROUP BY ¥4 f1{# F§ #f SELECT
FAIH A B B9 5 AR
HI51ES% 1-1 1,

€

‘M FROM FO)FFIRE " MK
J8 F Jonathan Gennick By 3L =
An Incremental Approach to
Developing SQL Queries ( http://
gennick.com/incremental.html )
EEBMXBXERZE TRK
B /B %o Jonathan Gennick 3&
XF TR TR T, ME A
%" (Incremental Approach )

1-12 SQLREEF X

SQL AR KEH R E A, RFEER AR L], 1ff B S AR
ARAEE 12 o

JR A& sELECT FH)/& SQL 1A i S5 AT I3 43,
HIERER

SQL H &5 AT 2 : FROM — WHERE — GROUP BY — HAVING —
SELECT( — ORDER BY). &M}, ORDER BY Jf/AJ& SQL iEA)HI—Hk5,
DRI T AHERR ZE AR IXRE—3K, SELECT St S8 5 A M HAT I 4> T @,

SELECT -J-#1) i) 32 ZAE Hl /& 78 A% sV AT H B, R iR 2
TAE, FMCERIELE R TE AR A F A IR R . U 2 LA
BIFURIIAL S, AR D SRR, (FR e R AR R,
FAVEAFT LSRG E . XS E, WHERE, GROUP BY Al HAVING “5#E 5
(P B B B — 2

DAk, 40 SR 7 S AR R 4% 1 SQL 1B A, ] LA RE i BAPAAT T M
FROM [HJJTURE, XARAINZHN ENE R, HEARIESE SELECT 1-4)
BEHA, M ERENZAE FROM TR E 4 (RAREE, B4
VRS ME A g, RS e R BT, SR E H % 1& SQL
R,

WERAE I SELECT - H)JFAR 'S 77 MO B TR R Y%, B4 A FROM
TR E R T EH AT IOy BRI Bk, B C 16 S kB EmE, A
main REOFIRS, B4 50 MEIIG R BT ik, Miks &4
Bk, MR —ERINEME BRI Bk, BARHEFERTE 5 PR B
A SQL ) “F4H)” (clause) FEARETEAXTEE, (HEBH N NIXAEHE
KERN LR E @,

G AR AN

WS w5

WVFSALEEH DR R T, AT A RIRTI 215 KA R “)
AR —HE” XA LA i, Eak 2, FSEAT A ST
TAHETP JE . AT AT/ IR 2 558N T IE SRR MR 7 Rl
(BB T AT, MEpR R IR T el SO REABE N 1R M i 5k,
KAHEEA AP RS ? L, ATEERCR IR KAFRIR R, H
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F1E HHHISAL

SEIN i 1 AT RE AL T DIGRAS . (HAZ, RERDIEOLT, AT AR
R

U E R BB T3, AU B R R IR R A R
PRAR a7 B0, o SRRE AR AN e A S PR RE ST 1, RIAEFATAXS SQL i
Hratitt, PERERAERBITET . M, AR XETE A 1A AL AT e E S AT T
e, REPREAUS PR A G R E B O RIIE /5 ZE M & P il e 3%
W, EHREAN B R

PEREDLAL A — N AREAT BRI, FEREDE 1/ i Pt ) i 2
138h, R ORI 1 . (EREHIERE I, BRGFERE A
WIBFEL WARAITRE AT LS REE O S AR KA, B
IREF AT

U ARAREE 20 T SQL MgAE T ik, WS4 T HIBTEL.

1. Joe Celko, {SQL #EM%) ( A\REBEEHhR+4t, 2008 4 )
ZBIFAEREN D SQL M BRAREAR, 12 5 ai /@R 7 B A DG A
PRI XA, R T RABI R 4 F . AR KR REEE R 1 T
Z. MEREE SRR A, URES R EBREEENINE, RNZ
NF— 5. Rl s 6 & “mfidikse”. 25 10 % “LL SQL M)y
7, HEE A B B LR b i — T

2. Brian W.Kemighan. P.J.Plauger, { ##21&i ) ( ARHBEE Hhitt, 2015 F )
FZPRATRGHME LI, BAEEE, mHHGE RS RES
FIoREIRES, B BIRIRZ AR BB A BRI K. FPm
FEASEARTE L SQL AR XS I &G HI, X — ik H IR B
KIEWEH, XA BEMIRNR] T AR AL O AR o



KA KIEEE RIS}

- RREBIBENR S

- Aftal xR EE

- FHETFRE, ERTXRR
- X — B RE9EY)

- GROUP BYFIPARTITION BY
- MNEmEREELEm AR
B HOESEBHELT
7P KRR

- SQLFn#EIAES
- AEMZES

- SBERNULLER S
- SQLHHIELR
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F2E XEUBENHER

2+ | xREEEMFHS

» 1969 £——HI M X BFFig

KAYIEENEEZESCREN+EF, UERAREEERNTENR, N TXRHEE, KA
—HEEBSIUAEMERE TERERE, AERHMRNER —TXRYEENZEURZRE,

€D

JERSCECA Derivability, Redundancy,
and Consistency of Relations Stored
in Large Data Banks, % Jo B 3¢
o —HREF

B s#mE

Ut B¢ R BRI Ty SR, AU — MR BN R R B BAE A
EF. Codd (1923—2003). fihi&erttt, B AFRATF AR m il iE 205 %
FEAREMCHIFIR T o (B2, fhism ) 22 8AWE5. EFHE, W
TE IR Z A P A b 54 e e A B A, At ) 52 AN 227 2%

Codd MA-HERFH =T NG, MERNEETEN ITRSI T
TR FURER, &R e AESEE, A IBM A FRIJFEMNFEI R TR, e
1969 kK TR CRBHEE X R AT HESIE. TURE —EE) @,
X AR IR S BEE 1Ok SR R R SR

TEARTIF, AT — %3] —F Codd X518 LI —LL B 55, M T
fie— T ERIPIE R . 4R, YRR REAE NP7 Ly, DAL R 183
ZJEIRZ A R FEE TREMATT (Bi4n Oracle IAIGE NS - B K~
o, YRR TBIE HH— AN MILT5 200 it ARG ), (2R T
IRIRIRATABEX AL, T H, HSLC A FREZN AR EHFRIRFE T .
FEIXHL, FRAT PR R BN ¢ RIS S I Se AL AR S e T
TH RN FBAKIE CJ. Date HIZ1E The Database Relation Model.

B mEix
SEFR b, Codd B T Wik 5 KRB ICHIE . B—RaE T 1969
R CRBIEIE FE R o RALMEI T HESME. TUR S —80E ). 3T 2,
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IXFS1E CRFAE IBM AW AT IBM Research Report 1.7, [RIHIH#

Aol R
TE 42 T 2RI 1970 4, Codd X 7E BB 2% AR Ak & Communications of
ACM b, DR RIS R0 PE (108 RARBL® Syl £ T8 /e, 2k,

JR & SC kA Relational Model

of Data for Large Shared pata e ML FIEMI AT o BUAE AATTIEEBIHR SO AR AR X —

ks B TR {F, #1% C.J. Date VLEOHSRE, X80T T2 RME, i L HE
(R IR FIHE 7 DA BB 3R P T 5, — Rt R 2 B3t O,
ST HETF R TARR TR, X RO He M LA . Codd B2
B RECE AR, 5 S L LA B A v R R
KIUARTIR, MR R SO RTIR AR SR, (AL E A b2 ]
BB

(ERRFHEL, A SRR A B B0 % R LA e i

A R R RS b 2 4R T A R SRR R T ORIR
1T f— PSR SO — LT, KR E AT RE S S A e i S TRA T2
Hr ST O AR T AR 0

B Codd w5t
L C.J. Date (118145, Codd RS #3011 4 B2 TR AT LU 9 BL TS

\\\\\

1. EX TXZRIZE ( relational calculus ),
2. EX T *ZKE (relational algebra ),
3. X AIBIRIZEEANIEEREREM,

1R RIS E MR N K RIZE (relational logic). Codd 1%
T riEEE e, MBI R TR, JFE N T KRB X
T8 2 R IR RAEL Bl PE LA AT Z AR 2425 . Codd 7€ LR
FE AR 7. IF S S Mk, WA AR R R, bk
XECAE BT  T BAR), ATERE T SQL PR A . KTIX— ki, 2-3
TR VEAIAN . ATLAUG, Codd FE4EF™iHE, A fR VR S8 2 08 R AY VR
JEBLE [ AR I SE R HE A
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F2E XEUBENHER

TR 3 MAIERIZ NS, C.J. Date 1R RIS NBVERGE ST 2 SR
WAHLYAR. CJ. Date BAMEH] “KHI” MM T “RA” &AM, XA
UOMIERIZAE I AR Codd FEHIAY, T2 HEAE T+ LR ARA R .
1969 4, IFIAEH QL MON 1TIZE A E (DUEHR—FE.

B 1969 E——HI X EFFHA

1969 SERJIR AN EE 7R ARHIE L, EH B 7 ERIMS, Frid
R Codd FE— L2 13852 1R AR R tB 22 A vl

HR T EEERJE, Codd BUFFRHIA) “E8” XM AR RATIAE
By “ B8, Mg 7. BN Codd RVFFEAFIEIUR, 1MH
—IREHA LMFAELZA T 1970 FERIRSCOGEIN T “AME” KIS

A, 1969 FHR A — 3R HERE (HE AT E R
B, XATERE XSO — BT R,

BEEEEXRE, ATRAEEU MR RNEZE LA TEH
— BN TFIES

B AL FA]— € R BRI A P S IE A 8 2 A HE N = L.
2l Xaie —HriE 24 (second-order predicate logic) !

S B M AR ISR BRI S R BRI Codd IEFE i
M R R B A 0 S0 REBEAT BRI BUE E R % AL, 7E 1970
SERR S, XEBE I R 7“7 (first-order).  E LA HAR
JRRIANE 2, 2B AR V2 PR g Ath 22 S0 — B 15 1] 12 4R I R B9 P AR 4t
e C I =R N TR R & S M N F T

AL, 1B H TR R E R P LIE RDE AR E LA, B AR HORI T BOCR
AUV EENHTHREHE RS X MEFENEER ER KRR T RZM
GFAb, T A A ) R e B B A AR A AT IR D

TESEZ 1, A e SO SRR e B8 A A RS 2 Hd it
eHE, EEEBOE AR RIE SRR AR T, AR IBAE S s AR
“Codd #5e Bk e ML) B 2 AR GRS E R RIS, R R R
B (B mdlES. XM, EflEHETHEEHNIES 25, Hihe
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HAAEHIXME F B EdE 77 ——CJ. Date X AJPFR LR T OCHE S L.

1969 SEHRSCIE ] A4 T R A EWIE T CARIEERA 449 SQL)
() —Se HAMARAE, IX LR IEA LEAEBLAER) SQL 15 & TP RAFAE, Hhinge
e AT R G R I BRAE, LG — A S “ Ml 7l 5 7 (data

sublanguage) %,

B8 1970 £——imE il
SRR, 1970 0130 TR AR AL 32
R, TR A AT P
{E Codd Heth X RBUR.Z 1T, i P 35500 LM A 5 Ao
ARBURL. SR B (2 B R BRI 0 AL I3 CIRED), [ P
USRI IERE, R ARIEAER (S, R, Codd ¥ % H AR
BRALH R P MRS R SO IR, TR “ BB PE PR &

w5l FRIWIEANT 170,
EPRH FI SR o A
BEMES TR, EHRARE TIHAERE 1970 SFRICHIF -

BRI ( BEYIELEHIE
AR (P38 B R R Bk BB R P R B A SR AL 2
aT Ry A S R B R P o B AR AT R S B SR B

MR ENH

XBAR AR KA LE NS O 2 W ? 1IE40 C.J. Date fifift, 7EiX
RS, Codd 55— XA LIk X RIRB RIZERMBEMFTIRST, ik
Kot —RHER SN F . HARI AR E SIS RSB RR T
B AL, AR AEAE Y AR R T B SQL 15 F ) ORDER BY
FEHAHIEE . “RUER R IRE, BB RRE RWE BGE, &£ ‘W
R AR BRI Y AN SR A XA, AT LS b s — T A4S 2-4
FTFRILAR Codd IXFhEE T IUSEHI % 18

B sest
1970 SRR SCRR 7 omiREdE IS A, A —ANEERARN, T
eI TS . Codd ZEX i SO 138 —Ju AR 8
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F2E XEUBENHER

=y B =V E CHBUE SR IR 3D,

FERXFE I, Codd $25 “Yual” = “HiVEiL” MImH, FRHI#HGZ
Fvaale BUERR, A Mo s A 22— AU BT SR M aT 5, A
PEFRATRT BEAE LA 2 1) Codd 58 MIX — YR AT B . (22, fERINIE
XY RABRY], D AUE SRR — sl ROVRIME AN 2 55 a5
=y, MITtRERIE R AR R (25 IR, (20 RA 2 5
YA BRI AR YL, “HTA HIOC R HI 2 I AR
R R ML ELR AT

ERERAT, RI HBMNT Byx R UUER 4oy B AR A
1 7] # 40 ( column-homogeneous array ), -=+* &N “FEHEMA XA
W5 B R E B A A

R T G R R st o BB E TR THE
(atomic value) fRI9E R (Codd). 1 HLFT UL SR, FATH R bR EAE
BRI EAT A N A R 5, BRR T AR R — T —
AR HUE A B A A R

AN, XA AR =T)5, SQL-99 #1T /¥ &, i
BATPTLUE AN R — Va0 “BH A, XA AT 58 R ARk UL
R iL RN, EARR S S HIW.

TEMZ AT, IRZ NN, KRAEBEEA A EAETE AL EAE, itke
HIREI A BRI X P IFRAEE . — ROk, 7818 F 15 Sl LLRIEE
PR A5HAA ., 0 R 2 PSS SRR R I AR ) s . (B R AE4
N BIBEE R, DU EA 1 i bR A, BIZ IS —u AT AL,
IR IG R AE NEE

TERE F18 F A FE 2 AL A dE i, Nz IR 2 5 R
J7 SCREAIEICHE S5 A8 AN — S0 v 1 ML 2 AR5 a1 2 THT 19 0 Gis 5 R 98 2R 85040 e
AN B ), X AR “BRBTANUCES 7. BHIG AT WL, A B A PR A
SCREAEAE 18 F AT B BE S5 1 Bl 7 SR 2 A TE B

Big, EHVN, MRERINTRRET L, BAXE—R, REHK
BARES FR AR Codd i £ FEHE R ISAEGE, RN —FrigmZ . —ir
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HIAEH AR “17 (=ari)”, T IS B “RR (=
S, HAHERIRIAR ). W T LOCRIE AR B R4
Kid, X—ERRNEENIIRE.

B2, R ZIRRZEIIRR R, KSR ER RS AR S,
1715 ELFH A PR oAt PR IR e BB AR SR I — R SEEL T — B il Al i 4R 1Y
DBMS [ttt 1, EHERRET T — TH (20501 IEZE
DBMS #tt, EFXEEBOHED, [HEERRE T HAAE LR, &
FEARAEFIWTI . ARIEWIX B S A LR T, AR TR AR WA S
oA i, HLEE e AL (BEEE Codd H OHAH
SEHEEANE D

WS w5

FEATE R, FATE A 7 ORI R R SC, R e 1
THAR. REXMWRARERTILHEITNRS, ER2ESISRIEEA
AEIREIIE S, AR AR T .. CJ. Date BE UL “ FRIRIR WG EE
JE B AT VR AR % B NI PR RS, 2B AR TR K Edhs
JE TREITSR A 1 B2 X . PTEZ S, FRIVAR BRI B BT K
BUHIEdL, Codd AYVR SO IZXAE I A GRHT «

HL b, HRSR, BATERA TR Codd HEEAIE AL,

BALA S Bt T, IR R R E] R
AR N A R A ?

ST IESEIL R 2 RE LA 2 W ?
PA=AEZHRAE N SQL 15 5 HFERE & F g 2
REBER TSR fo e TE AR R AT 42

Codd $7 HH 3 28 1) K H8 731 24 4 I B8 P TS AR AR BIL S o A
TPk tid Codd RN 2 53R RIRZ], BUE KRR NAZIESZ 2] TIE? M 1969
R, SRR AP S AR AR XA R A R T
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F2E XEUBENHER

2+ D HHAM KR HE

> At AR “R” =B

HMNTENBEMRBZMER “XREEE" “XRRE XFWIRIE, ERAIFRREEXEN “X
R’ HIEENRM 4. EE, BMRAEEFERIE XL

BB A 4 ek FEAL TR % (tabular ) A,
FRREATEN: (1) YBH X FHA R, NEBRIELETHENANH -
FEREIA, AN SN L2 AR R (RFXB) LAAT— i
BHELEMRET, ATHEXANRM, REEEET “XAHEA" X
MNAERLF; Q) SR EM, kWMEEER, BRHAATUEHA
—BBRENNER, Tin TXERTLT . BH, BIEEER TR A
AW F AR R, EX—E EXREEGHRRM, RERAXHENN
B, ERARZERAXRAMARKEENFR., EREXNBAANER
K-, 0
——Codd

B CREBE: £~ 8%
FREA o

B xzmEY

KRB R R B 2 00 R —— ek SRy T RE A3, R
HARER T A2, KA gi#R e 2B

W, ZEFTUR LR BRI AWE? IRNBERES R, H
SEIXAMARIMG, AREFEZHEM, HREZ SBAB & EETHK “A
PRk R” “RREIK” SR “RAR” HiF-

RESR A, M—TFURERAMER “RR” XFEMME S, e “R”
ERIARMAT I ? gk R, UWRIEAD & 4R ? (ZXFEATCIE I
BEIA], KA 2 HER AR I IR 2K T . “RUik R KRT,
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B4 R 2

KA AL Codd A N IRIN AN 1 28 B TXARE PR 58 i) (“ IRf AN
MR BT, HSROZA MBI, FRE T RSO AR
Hor (1) SIAEMBERE PE TR AR R, “HEREIRSE” fai e
FIFRE R B R ), 3K IR 43 R R R ASE AL 5040 45 ) AT PRI
LUEEESION

1M (2) BLEAIIRE BTN E, B Bl T “ SRR X —ME& AT .
AR IS, R RFIRERKIBALL, SLREAAE . AT HERKE
R — i, ZEHIIH T — L KRR LA IR X 5B

KRR RV FEREMIEA (tuple), 1M#H T LLFEE. B,

RRRBEERMARGGEEL CENES, MELLELES
(multiset)

S F P T I B IS, TR AT A R

K F PRI WA Y, T2 rh 5 M A A ST

e Za T BT AT 1 J A PR R0 2 A TT 430, T 25 o 0 PR 7T LA 4

B, BANES, S RPIBEE SR, TR P A
AR

BRI S LB B 1L, X RMEZ X HE BN, 5

K BHALL, F i SORATE I, 1 BRI ZERTSChRATH TR Z K “o0

417 TR XPEIE, KRG AR CTURAT C B E=R 2

HS R IX R . TEAAR MR e BB BN ERMATE, SIEERKH

€D HREG L TX R R O,

XFizk, 98% (JRERS
S E 7)) (T H AR

i, 2007 F ) XEMEORD RPNl S =l Y
thB%TIXAD (EREMFAR

BE, BT 5 F I ES T X# (relation ) # (table )
flo " (field) fEX 5, X2 T4 (tuple) 7 (row ) sHi2F (record )
BERB (BREERZSR (£ 5 T p—
7H8 1) — <5 1 5 9 4 Do # ( cardinality ) #7812 ( number of rows )
EH B, MRENT “EX B (attribute ) 5l (column ) SFE& ( field)
e —REE & (degree) Z)%2 ( number of columns )
E X1 ( domain ) FIHEEES ( pool of legal values )

EOR LWL T A E KRRV, (HE—m#ilARER. %
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F2E XEUBENHER

B AR “07 Boy “JEIE”, 38 “ATET B8 37 IR R
Uphbe R AMAFE MU PRI SR VAR, DI T a1 —L
AR, BATT MR TR — AT BL T o AN, B — L8 B I LA™ Y
50, AT RE 2 AU SIS« A8 “ 317, A ool AR AT
It ARBE E AT 0% SR A A

ATWAAEE, IERFAE T LTREAINH T RAMIEHE
Mo RAMIE ATV R HEEFE— DA 2 ORG

R < (D1xD2xD3- - - xDn)

REMFS R FoR, RIS Al &R, JBIERE SRS Di %5

AN REE “KA R EESUE DL, D2, -+, Dn KRB T47.
ARG, N7 TR, AT RN 7R —T. Ehfok
A 3@ aly a2, a3, AAFRATHIR — T RATHE SOk, X BB E X
S BRI E SR, TR BRI BUESE ST, RANRE
P al AT 1 FPE, J@ 1 a2 FTLAHY 2 FiE, J@1E a3 AT LA 3 FiE. %
JEVERT R e S A 1L 2. d3.

di = {1}

d2={5%8, &}

a3 ={4, %, &}

ML B, X 3 A€ A OSBRI, S K Te 4 E0E
B0 MR 6. WHIERHEE, HE 1X2X3 =6, &WMTHNT
KR
#H+ILR (R1)
al a2 a3
1 5 q
1 5 &

1 B2 |®
1 © a0
1 T K
1 Z '
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KRR RIHRERIL. R IUBRIR “MEHS AR LR E U
ERIH AR S, HItEE E 3 A E SR A B A R &
R, #RAEXADEH RV T4, Blnkr T R1, FATERLUE CR2, H
R2 € SCHT “R1ARIES TATAIHS 2477 HRRIIR R fREERE, T

ALAHU 0 136 Rtb L3 L5 SLAD ©.

BH0NARAERRHUER N N ¥ > iy > ¥ 1 “ 5 i
e e A BRI 60 56 3R B S AR MO P R 0 3%
PR EOTEE etation A L. R4 I MU YR B HRF Codd, (ELA X

7 RAMAFFARM AN EERIREIT “PINEEHEHRILRT
7 MO “ZIJLRAR” T Codd BTt R 2L EY FER T n Ju K Ro
Codd A B i —Ar 85, PRIt 2 AR 2 A2 RNTE B A iR h R R 35 XL
FHOL T AERAE I -

B = Em it E
BRZ e o) 1, & OIS (DA RETE 5 D
B JAVRE A, TiilE—BH Pascal i 5 SR,

type Day = { Sun, Mon, Tue, Wed, Thu, Fri, Sat };
var Today : Day;

KRR, B P EREAE XA N Day (FTEEERIE A 74 ),

RERFPEXNGZEAMERNEEN "Today" ( REEI L@ E W 74
8 ), XM EIE R KRG E A LA "Day" #hE LB E LT H

LHEME "Today" By X RBIEE, @

An Introduction to Database

Systems(6th Ed.), Addison-

Wesley, 1997 &, %% 7 M PE5: ) R AR IEGE SN FRAT A 3 7 UM, (Hag, &0

U T b AR A F 2007 £ 51 3, N N .

BOSEERGSR (270, 9 XTTRAMEE, BMpRZ ALK FE N EEEE TR A R IRAE.
Al PUONE BIEAE W) LB SEB T € i) DBMS,  fit IS 2
AT RABRARIR o 5 S0 R RBRAEREA: 2 BRaf A7 7E 1 — > B 2 G B ia]
FRICVEWE 5 LBITE, KRMEME 7D RME— B AR ZH A
MEM. A1, SQL-92 ArE £ T3/ X —ThRe, MG LLE LI E R
DBMS 2> K.
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SEHL T LA DBMS AR D ——3X M A M R PR AN IER . K]
R TR AR € S8, IERFARA, LT BT ) DBMS #2888 1.
XEE ST ER AT BE R A AR R R R R . Rl
X E PR BETEREA LR, FrUE R RIRYE, (HR bR R e Uk
f—M. ANEeE 75 By INTEGER B HIH 4N abe X 1745 5o FAT]
ERTLME A cHECK 295, AT ELET XS A A bR B 2R S AT A R BE Dy
PRI LTR . A, 45 WD A B AN B 290, BRI 5 A BEIUE N '
A orer, BRI PLE Y CHECK (sex IN ('m', 'f')).

PElt, BUAERT DBMS s B2 ] B E SUThRERT, R BB A Z% .
s PE LU ARG R E 5 10, AT RLUEINAE R DBMS M4 T ReeER RS
ENIFRIEE, FeehAPBENERNREE S

B tzEmXaTs

A T 2 O SRR T, AR AR U R — 4
AR AGEIE R AL 7, F0h, AASHIMS KGRz
AT B, AT EGARIERIAK . B AR R L [ AT G, 18
REBARIAH AR, BT GRUE A DI RO bR et 47

W, ORI ARMAERIVE? HE, Tl A B4 A
S—REH K, Boa—FRRITETRREERS —MAR? FAVEH
DS A RAS YL I TS AT 2 ) — /N AR 2

SHIEAL. B (value) FfIZEE (variable) ZIREHIRIBIIM &, 7
SRR AR RN, PiB 2 SR, — RS “LR” A
N, WSRRAETR DY, FEIOR SRR, X RIS R
A E S 2O . SEBR B VER A T T LA, A0 A A5 B e [ )
F (time-slice).

25 S IR — B, Codd 75 508 ST I3 W Mk 75 %
AR 3. ARSIl T “BERTIRIASALET (time-varying) J: 2”7 (I
W, BAERIUIE RIS R “BEN R R R, HAXRERSH
BB ZE L

S A B AR B A R 2 I R RE . (ERRE S



€D

MR L, BNEHAR
BTFHTERNEE, RA
MICK St3E " HlRBR” XAFRI &
FEANXIAUEHEBAHER
%, BRAEERTE—EF
(ZBR), BEWHME—1E
EESUEEN

€

IR ZEF, B (1155—
1216), BAFZHRRPZHE
HRMBEER SN (AL
i) RMBEREN B EF RS,
RRAKRBE T BREFEATER
HEE, —HEL

2-2 Aftam "RR"ER

o, R B AR FIRE, AR R, SRR AR AT R R
B 1K BATRAZAA 2 AR K A S S AR A AN AT AT
R T AL AR A B R AL R AVE I A L #R hr i AL A i — 2R
TR RA R R RXFNE G RERFR—ME. FrROM THFH
RAIERB RO,

R, WRE VR e A R ISR AR R AER X, —A2f
A RiNe? EHR, Mo FRHB T RHIE T AR ARZTE
BOC i EARAER AR Y, TSR AT e 2 sk BEAT R, JFOR 22
SRR (T73C) @

B 74 “XEMXE" 5

CIAE CRRMIKRAR W7 ——IX PR 8 ik n] e SUE S, |
TEMOHUYT N 250 IXZ TR A “HERARRXFEIR GRS E L —
ME” HISER

XA A AT DA MRl “AFAEEE AR RIS 5 e SUH A LA
KA,

“RAMKR” L2 HE LRI HiE, NILWIUE e
TE SIS R RE W, T H R B EN ORI EN, TSI
THTAZH, RS “ORRIIRRT EH M.

(Rl GO B RAT T L T B 1 — R IR X AP S IS AR “ IR A
KRR RABER KR 2R T HREE M RARRE.

511 312 313
- 51 PEBIERERR (100
ARH |0

ZF Bk 55

i m T2 160
A REHE 185
xE & 175
il PER 170

TRURX AR R P S
—PEFR

227 ®
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HARIX KRR RCRA B AL, A “RRMIRR” IR RBEAL R IXA
B IEEEETR, X&—M “RRZPEFRR” B “Ehik
AR MRS BRFEAETRARMNG U8 MIEXRMERBME (relation-
valued attribute), H7EA RZ T E1EIR RBALH (18 FH IR 72

AEERE, WREZ TIEM “RRMAR", WBaBRMAHE—LY
JRF] “RAMKRMRR” HFH “KRRMRXRMKRMRR” EHE =M
MR R. MR AR E R BB A5 .

XFPRIAK R HR g MR — . Bt H s h el DURE B el #
AR, RRFATLNE R RESE . R8RSR TE
25K

SO RGeS HAIE PR H R R R A kR, R AR R
(A R, T 2 IR PR T Sl R B 2458 1. ORI A 5% R 4005
ERGE T —Mok R, EXHERGRLNE, ST “REEX—EBAER
FIXHRE”. EiX— L, R RS, KREE R R eI
551k,

BEfE 52 R 55 R 1) DBMS 38, (H 2Rk SQL 18 5 L& X HF
THAHRRIRE SRR AR B, DRI SC SRABAL IR S RS A P 2 & BB
MK RE. CJ. Date S5 NELEIEW F1E: HIEMXRRGHE KRR
EEEHE GBI RS, W HFEUE, B HIGE g abrok
Z[) DBMS.
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3 FHTAR, SRTXER

> XAt REER

XERBES—HEX— R RERERTXRRENKLZ -, XEXMESHITHE LR
BBEFFRIER, HPZz—mME5 SQL ESHEEZYIEXE “SHHE”,

B NsEREENES

EWEENET CRBREGH M X RS R EEX

A R LALEFRATT 78 70 AR R IX — WS R R I T . R R R

&, BEAWZIEEHBRER. Kbz —5e “EHHME” (closure
property)o IXAME A R UL AL 2 BB AR AR KRR, #Hh)
WKL, B “ORIESC R TR E 7 TR AT, AT LIC
RIEAEFT L, RV — R Rt

SQL W # M & FERI R RISHAT. B T IRVINSE . dde. IF. 25
BEABESF, SQL JER M 7V ZAEH 7 i HAT, B ERSrEEE
WE. 275 T RRMB PN, XEIEHER A DL ERIE Ny H A IZ H
FoNo PR, FATA DS MEREA S AR, Eenx R4 R #5E, 5L
FREFREEG R, 5% XAET R T A AL ] 4 BRI
Hedith

KAEMBPINES UNIX HEERMSRIE, ZERLKIETTRESAS
Hff—28, UNIX RSO — R A S, wT DR &M 2 A
BEHH . i, AIPUE cat text.txt | sort +1 | more XFEKr4
HEE RIS WA XME1ELLE UNIX ARG 4E 0 R .

REREBREATRA LK —FE. KRRBEMGEN, KR
MAFREN G NZ A8 KA. AN A 3 I 12 A 2 A AR AL I,
X RAK RIIA I AR AN, AR K& A2 R A AR
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%% ) | xFEy | ) %%
Xt ‘ Shellgy < ‘ S

ZHWIREEA UNIX AL AR, FONTE UNIX R4iH, Mk
#EEHG, —UIRSATLLSAE SO SkAbEL. BFUAMAMIL ERE, W
R /dev B R —ANE @ SO e X /2 UNIX REGuE R O
(T VR 45 . 95 UNIX WS R RE 2 — it “5Z30ENX,
R “— VI8 SO £ 7 RO AT B,

MH, £ UNIX i1, SCHEXET shell & RPN FFEHL, FEXR
HWEf, XEWXREZEFELRHAW. X TX— & M “SQL
SELECT [-H) I N th 782 R” REfSBIER . sELECT ~H) H ST & PA
® CRFR) ASH, BREMERE CRFR) WK AR sELECT 1) & i
AF— B, SRR E 2R ] <87, A RAIREUEM N E. RA,
ONERATBAESERRE 2, BTN . 178 UNIX B4 I, KREL
P PR IZANRFERT LAAE “ZRREN.

AT B A R AR R B RO BOE T alE Okt
TA 2B HAREAR” ZEFERIbRE, FES D AEFIRAL, XX Rz
S PSR SRR EAR “REEER”. lhn, F2 o TU s S 5 3 i,
FA T LSS 23 N NI L.

£ (group ) : XtMiEFUEE ( SEFEFBRE ) HiF
N (ring ) : XPANGE. BUE. SRIEEHA
1 (filed ) : A0, BUE. ik, BRiEEA, BIRTIAE B TOMHEE

URERA KT B IEMIRE], At Bk 7, B
BTN BERC AT A B ke 5, 2R — e A, BAUE
R, EAARE, KTEE, B FatkiE 7. i 1+2 145
RAENEG ATEREANE . A SRR R e Ay B M B i SR A1



pae{ 1]

MR — T, HRENES
{true, false} th @i, RATR
M RERNTEIEFER NGB
fR&ES, ERIMTUEHRE
XOENzEE, NRBERBEHR
TREARE, FOTTUIRE R
BRI

=12
X F SOL TR EBRFEETHR
A, B Z 14T RENGH
KABEZE"S

O

Blan, XFRATEHRPBSM
X—ERMER, 5% 17T,
O

2L, UNIX BIFF4LE (1 E
RMEN,

2-3 FFETXRER, ERTXR

IRLEE R /SR 2 1o XD, A seE it AT P Wiz 5 A

BHESRIERELH O,
S q
(™ 2
B
BREHNER RTINS,
THERBHELE RBR O T E

B spgdnfEIE

M4, REBBIRE “OCR” AT Ix AR L Hh 1w — g 2

B2 —F SQL NGB HEAF AT LU, KASCRIE (unton) ig
SEARE (EXCEPT) G257, R R BRI 5. K RICSCHFAH 2 T3 ik
z5i cross goin, FrRAtIHE MK B AakE—A BRike? 1R
R, RAPEAREBERT, FreAAN 8%

(#i, SQL A MEIZHRT. (HRIRAE 1-4 W dtid, BikigH
(F15E SURA I @, R, % AR I A6 . M 38 SEAR SCRFIE AW
MKE, REFUUIMN “AeH BT IUNEERES”. CJ. Date Fl Joe
Celko Z it LAAEH EMRIEIZ S, RBA— T el &, 5—J7iH
AR R & ST BRVE, RERAH B i

HHE AT, R BRI B S B Al . XA 2, Re
B A A SRR S5 AT 45 3012 B B S0 R @, Codd
IREIFE IR R 3 B AR R 2 A MW L @, SEfr I, iR unTon Alig
PSR ARLRR (), SQL X 1EF SR Aw M. ik
TEHI SQL— XA TILE R

25 BRI, UNIX 03B 0T shell fr43 HSEBl 1 RIGEHI D)
o [AIFEHE, XRIBIEXNERBHEEE, ff SQL BHA TIEHmAM KL
7

ok
He
a1
He

231 ®
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“CERMIBHE, FEASPECERIS Y. A R HER)
HARBSE . 1X /g CJ. Date IR BRI E —FiThaE £ X E5kK, H
e AT LR T B RIS 7ok, ZAIEERIRA BRI, EHE
W B NV SERs TAR R BRI A AKRAEH, ERZEH DI RAK
IR A o

Theory is practical.



2-4 HiFX—BXHEY

2+ A subx—EXEE

> At AXRBRERRRESH

Codd #RH X RREN T E R BB FEFIEE NYIE R REPBRER, XREEENTHE
RILAE RS AR T A ARt B R B R A Sl B <H I 5

€D

#R¥& C.J. Date 7£ Database in Depth:
Relational Theory for Practitioners
— BRI, BIERTIERR
BT A MR TEIENY
BEFEFIAE AR, IR
PR PR T R ATAR R
&l wEE

€
HE (CRREUEE: £~ Hk
FEA ),

€

BE (BEERGESE (BT )

AXRZBEAREZMAFARITESY, RAAIEARK ) HEEEY
B3 5 R An 38 B, 2R ATFT DAAE B e YR # i S E E AT @ (data independence
objective ), @

—Codd

— B X R B E R A AR, AR RANEE LT AR A

o MR, EWEE, REAZHFAEN, B2, BGERLNAF, EX
REAGF, WEEWHEAGEHEEEA P ERT L, ©

——C.J. Date

B s

KRB PP AAFAE IR PR & v — ey “Haéh” v s 45
Hao AR FEAE SR, B SRATLEN, RN e 1, BRI F P AN Al e
A, R AYL, W RES A AGAS P R DA R RS, Hdn Oracle
Hf) rowid BY, PostgreSQL H1f# oid SR/ hf . S, FH P AT DA FHIX LR 4T,
R TR BRI ) Fd I SQL b i 47 (119 J8,  Midbnitk SQL
—BEAESS SRR D SQL MBS 122 #RAE A S B TH B £ R ILZ ()
HRSE, LUK FH P Bassi iy B 2 R 2 o

BRI R, XFF 418 C B S P EHEER R T Gk, X Fh
LT REA Le AR, BRI A AHEVRIE: “SQL "PANREHEAT Fah 1,
ERATIE, XA

233 ®
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€D
WA (XRMBE £PNH%
A,

F2E XEUBENHER

AF I T “4REBHNE” X — SQL FEAWHEAR, A4
TR T 5 IR AR SQL.

WS st s E 2 IR B M T 2 0

TEHENIERRZ B, B3 ARSaR i — Lo T 2SR B . 5 R
WFr Ve TR T B — S O BRI . EBLS R Rl 55, 19
MBS, FAVEERR “Hdls”, mAR “HTR\EIRALE L. i
BEAF A LSS TAE, 22 RS BAVERIEY,. X—H, £
WHEARIAMATLy, FATHENH CA I T BT RA = B bk
R, BF, WRMEH CESSREILMES, By RSN R
PRI AR AT R R A

{HRAE 1969 1, ¥ et 7L L-F R 1 #okik. Codd 7EiRE
KRR BN R por ik BAR” MRS, Fa i S
Hhh AR CFR, 6 RIEAL Y BT (RIACHE PERR RS, 51120 43 JE A R R
WRIERL, H7 E MARE). i  gn FE th SO EREAT 36 TR 0, A
HIGRARF AT 2R ATk, IR ROEE 2 TARRITA AR s i
FEfgHdE T, AT SR N T LA T

KTIX—ri, Codd L& BHIHIIXFE B .

EENGRIE S, LENRASLEREEEER, NG T4,
SRJE S X B AR Ak . AR X B e i AR R BRI AF B R (Bl
L4915 5 Y AF S Hidk A+3; 7 Fortran, Algol 2 PL/I ¥ 47 X #9440
—MNTERWHIE X (4], J-2), AXFERF, RMNBLT A XIKN R
KRAME R, EXRBEEY, FMETURHTX AL, 288
AR B L — i, XABRNXTIER P~ (2, LEFE
PR BUTR RS RGRKRTRK: (1) %€ B NBIEEN— B H RN
HEET; Q) SR B R FE S FRGEE, ©

i EVE RS, KRV k" AMUOTERE R, SRS
HEH T HRAE. Codd X BT AR Ik ) 00 A7 A AN BRI 2 OST CIERA
Lk, EMIESC AR IR I,



€
Database in Depth: Relational

Theory for Practitioners,
0’Reilly Media, 2005,

€D
SRR N RRT —
ATREHHR, FHEIIAT R
BRENSEBE, HERSE
1-3%F02-8 %,

€

FOR SOL R % 3 6 3 B S e
ME V2 BR RN RBRIIF
PARE, BRETFEHE,

€D

The Cathedral & the Bazaar:
Musings on Linux and Open Source
by an Accidental Revolutionary,
0’Reilly Media, 2001 £, 3L
B SE (KHEES5ED) (M
WA R, 2014 £ ),
(http://www.catb.org/~esr/
writings/cathedral-bazaar/ )

2-4 b —ERHIEY

F1 Codd KA 1 C.J. Date %444 T X FEE71d Codd H Ui
HEE 7.

R B K R R (TR R AL AR RY A LB M o A% PR 4,
KABAEELIUAA, BARE R T AP, AT B AENK
WL FAEHR L4545 xtax B B AT B AR A AR A 5 LA IR
7 ELBCAE A f By 243 R P LRV [P, X B[R] AR 2 46 A% B, Codd A
gk AR AR S E AL, JREE T . @

HARE IS, MRIEALEA N TRIENE . XARUNIET5 AP
HEMZHEZE GO MRS 7 GEL) AR L. IR,
X4 ARG A H P RIRR 7 Byt ok 1 AR H ORI AL AR HER B, “H
KOREE” IXFERI 4 T — 5 HE x002ab45 IXFFEAS 5 Tk it kit 58 Jin s (8 5. 5
THEE. PRI E IR RS G, WG RS A = U AR T,
BlEH ST ARERNEENHHSR. Codd <UL ST EJiH)HE
R RANIE], R RE Tt NSRS fURER 2 A @,

“IERFBh, JATE 58 4 R Rl R AN AL B Sl 7 Codd 1Y)
)i NEHE AR A B 01 7 — A - TR R 2 BT S A 2
i — BRGSO R AR, B “anfaT ik i b RO BE SR . R R
Ol E R I HAIE B T Codd 93X — W i IE AT ©. Waig i, — MR
HERIEHE S M it — AT 2 AR D . RARAEEDSK, E.S.Raymond %
Yo BRI

BB LB R ARG, RRFd KN mERET
WRA, @

B iRz ikt

EIRK R AEAI T SR AUTE HoSR R B B, (H 2t e sicdts PEAY)
R L. WY E R, Hid 2 5 DART — R b R B, (B2
WIRF LT S Codd () “HdE ST BFR” @K 1, 382 A 2w 2.
CHAT FATAT LME I A - Wik S AR, e AU FH k7
Bd, 1 HERIEAT T H ERE XA, Rk, HSEHNZ B, Codd

235 0
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€D

®E (BERITRMNE - BkS
A PR SRAD? 2 R 9 R B
A R EAAE) (BoRTF (AMEIR
OEWE: BT 0FE (19%6195))
(EBF T HARE, 20054 )) (3L
J& S #b 2 o http://dl.acm.org/
citation.cfm?id=359579 ),

F2E XEUBENHER

FELESZ B S MR BRI R B TR RN — i 7 &

BIE R SQL Z AP HAM ARG T, &N FEis 5 M s rh th#f—
BAFLES WM R RS aL” (R . 5 C B S DAL miE 5 AL,
Pascal. Java. Perl %58 — QMG 5 AR AL 5% JyHUGE F P Bk FE 4. fEIX—
s, REMWEES SQL MK P — .

X - VRS2 R AR BRI, Codd HIZS BEEEIR AN, 1M
FL NHEPERURREL T, Hphz —24 5 - Bl (John Backus,
1924—2007). A1/ Fortran i% 5 A1 BNF Ul LN, T 1977 E35RE T
FIR% OREU—F, Codd & 1981 FEHIE R KIR¥E). fhikh, ZF|
i+ K S AU R Ry SN PRG, EgmERR H RE R E B 2
H, HuhE 2z

Hb RSt R AR LR ATD - FREBRIRITRLAAETHR
ey mA SRR, WEXANAZBGF LSRN RELZGRERS, WH
TFBRAEDEHREC, @

KTMIZTE S ZR TSR, Qi - Byl pe . <X
A, HGRES D PO R T B AR AR T AR
BRI SGE T A4, R RUERBAE SR, 25— HARL.
PN 0 ARG TIRZHE S, HERPRA iS5 HIE
EBIEX P, SCIRIERE .

MR, —E R L B b R A S R AR S S D (AR
RANZIA RIS, 302 B A TE e W RIOK — gk T 3 5K
TR RE RO IE IR AL Ltk A T B DX G738 2 h OID
RFFH R B, T AR RRE ARG, NRSEOREER, XA
AN A (T g 1 A 75 oK A WA B AT A X T

R, AR—EIAMEE S PR . T A AR &
A RPN B . T H, BT SRR S A B AE, R
AEIE N CHR B A . N B, wiJoikk h bk i) B L.
KA, 2 BBl SQL REMCN MK T B R E S, thREEDyEA
il AR
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B Reim ki H—J Backus M4
5 SQL — B 7N F 26 B (35 & 3B A Lispe & 2 — Bl B LR T
Fortran {25 S, DTN ERGFHESHI “LK7. AR,
Y8l - BT R - K B R A AT R (PR
HAEZ) HL.
iz, AT Lisp 5 Haskell H 2R TEMFL. MEEANAME,
.75 ¥ SQL FEMN BT 41. s2br b, SQL Mg iEsHIRE
€ IFEF A ®, (ERFRE S, EATRR RS AR . T2
e M kg~ BLSLHTRN Codd IR & S R B
SR PR SQL MIBHRIE 2 Lisp 7E244 MIZFRtH 7 B ARAL T2,
T EL MRS O 8 3. (FZ B SQL N TV £ £ S Tife,
W E T BT SQL AR IS U0 % T .« H b F R
7 BSATEREATE, IEE AT, (B4 WA B 70 R A s
KE—BE.
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2~ 5 GROUP BY #1 PARTITION BY

> L “R” B

7£ SQL KYIfEEHR, GROUP BY F PARTITION BY JEEMHMUl—RAIRILFE—H, ME, AH
HBEHFHEREM, ZTHUESIEFEIEHY “XK” X—FE|MEA#Z0, EHGrRoUP BY FlI

PARTITION BY =Y,

FEAEH] SQL #EAT & Fh % FE R BAR FEHUN, — /N R RRRAE R 3t
FlbR v N E i 43 4. AR AEF SQL IR, 78 H % A i Hh 3 38 53 4y
MTECR RS, FRATH A 7 BAHE 4 .

SQL FiEH) B A /4T BE 2 GROUP BY fll PARTITION BY, EA]
HORTLMRIE TR E PR S H. XAMUNAET, GrOUP BY fE/MHZ G4
AN R G B — AT 5l

B, AN —KAEGE T LRI R IR 5 B .

Teams

member team age

KK A 28
&I A 19
Wk A 23
s B 40
AK B 29
B C 30
FHE D 28
RIR D 28
hogk D 24
ik D 22

XX gk R Adi | GROUP BY B{# PARTITION BY, AJLAFRHNLAHIBA A 5.
PSS . TWREHME—A, #BAT LLE E R AR Teams 43 %6 R LA F
£, SRJGiEN sum REGH T RS, BiE A RANK REGTHE ALK
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239 ®

SELECT member, team, age ,
RANK () OVER(PARTITION BY team ORDER BY age DESC) rn,
DENSE RANK () OVER (PARTITION BY team ORDER BY age DESC) dense rn,
ROW_NUMBER () OVER (PARTITION BY team ORDER BY age DESC) row num
FROM Members
ORDER BY team, rn;

W HITER

member team age rn dense rn row_num

AR A 28 1 1 1
ik A 23 2 2 2
b A 19 3 3 3
il B 40 1 1 1
U8 B 29 2 2 2
il c 30 1 1 1
HHE D 28 /1 1 1
b D 28 [1]_ 1 2 B
Pl D 24 |3/ 5 3 RORBHER
I D 22 3 a
o JE TR R
ABEIBA
AA (28)
E(19)
BEHIBA ik (23)
e (40)
AF (29) DA
CHIBA i;!;% (2)8)
23X (28
o] A0k (24)
i (22)

R DL TSR HERAR IR, A5 A H A 27 30 P [ R e 4 F 1
o fHSZ, T “rE1” (cut) #AFEREREEN, XEMEMEMHTHE
okt 14,

FEPRIATE mOQE— TR M 74, TRUURBLEATHT X 3 4
PR

1. EMNEBREZES
2. FTETFERIHAEETUS ZHTHESR
3. EMANFEZEMEERE,
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FE—FREE L EE—
XUTEERE S FIE, BREHE
EXRF, MR “team” FIFFHER
&, NULL L&Ak 9 2KH%,
MmE, HFEFRNE, WRERH
EAETE, PANBIHRMXE
th2— 2%, SOl P ) croup
BY ZEXFER ThEE M5,

F2E XEUBENHER

DR Ak e SR ATl i R P AP R “team” FIME S0 BRI, FTRA
AATREAAET R O, T H, BaREmTEailiik, RuEHREk
MBS, AED, 2 HIZ S AAERA HB IR .

B, NMAERNBETFHANTE (SRNEFZAEBO flit. —
M —E RE T &R MR8 e 3R AT BLIAH, croup BY
A1 PARTITION BY # FH R K531 A F 53 1) BRI 2 o

R, R LD 3 AR T HERRCN “2K7 (partition), K )5
KBRS 3 E A TSR BRI 73387, X L2 D S U AR TS
BeorBIsRmZE, A “op2R” iy “387 BRUEAHRIR, IREF .

SQL H PARTITION BY FHJfI& Mk E T2RMMEE (B partition).
HIRFATAILILL crouP  BY FRIWATHIIX AN, (HEBINELESNKZE
ST REGEAE, FTUCH TR BUUTER A TR AT — ek, R
ATATLLR I Z Fho7 sREG A 02K 78 SQL H—#¥, Wi Grour BY
A1 PARTITION BY %1, Ao 2Haissbli 2 1k,

£ SQL ', Group BY HMEFHARESME, itk w] DUIE JATE L A7 AE
FRZH, Gl b PR R 22 A AR S . B SRR SR
FAAER U, T AR RN E I SZ R AEER CHAEHIARTERIA
ATRES A, (R AR X8 T34 NuLL (1928).

IR R . 52 SRR AR AE R AT LS 4 25, ARIESIE
AILLA AL R RO K. BT R — 2RI 30 S AR E AR, SRR
— 2D EARFERM IR Z RS RIE—5 (% Lo RN
CEMRR . H—AMAFIRMSVIRAE R U2 “PILAEE .

R, R RITEARR, HEIHKEEA SRR LT B
WHHRZIEE B, i “FRE7, EWHA, R
BHONAR T EIRIE (RO EEAR—E MR ES, AEIAERNRA
% JEEITE L) -

B, @i xt 3 BAR BAABUEES N 723K, JATSMEH T 3 42K

ROKIZE: M1={0,3,6,9,}
F1WE: M2={1,4,7,10, -}
F2ME: M2={2,5,8, 11, -}
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2-5 GROUP BY#IPARTITION BY

MEERIHE 2 AMEBBAVRTE, X 3 MK T E R, TUHTF
TP 23 SR IR X PG DL o

M1+ M2+ M3 =N

WATH X 3 A KAROY B3 R RK7. BIRHZREL 9302
Modulo. 52RAHLL, BEEBESARA LR, A KL R

FEAE SQL A LB, A B ek £ moD. B SR B HE SQL HH A E
e, AR R HR 5> HHE PE A 5B (SQL Server A & 1854, 1E
SQL 1 X FE
-- WA 1 E 10 MEH 3 AEKRFEIRE
SELECT MOD (num, 3) AS modulo,

num

FROM Natural
ORDER BY modulo, num;

WHITER

modulo num

EOSES

EN:SES

= 1
© U1 N O kPO oW o

—_— )

N DN EHHE PR P O O O o

FIRBWAH RSBV, PTLET ZHNH. 25—, RE
RBWG BIRBEES B O IMESE I — 2628, FrUEREMN R EH IR+
i BERF 52 LU R R R R R 7 (. 0, s FH S T R 2 0 8 ) T LA AL
b A O RN R Lo 2 — GRS 5 1 FIR, A rRow_
NUMBER PR W72 5 it rT LA 1)
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-- MERkthR i ( K4)) ZH =z —1THE0E
SELECT *

FROM SomeTbl
WHERE MOD (seq, 5) = 0;

-- RPFFELRSHIN, £/ ROW_NUMBER R o] AT
SELECT *
FROM (SELECT col,
ROW NUMBER () OVER (ORDER BY col) AS seq
FROM SomeTbl)
WHERE MOD(seqg, 5) = 0;

28R, bR R HAR AT ECR LRI S IR, BRI 1A
IRIMEA— S (B, REMERIEAE e B S5 5
XL K

PLEIXH, X T crour BY Ml PARTITION BY [HUTIERE, PALKEA]
AR SR, REREA 7 ERIERARE ? SR ULHE, SQL RIZEAREL
WEHREIINTEGR. FRLTHIBER.

A RER R 2 WAFIX Le Y A Lo R—— I8, SRR ——(H 2 IE
ORHG, A 7T Z BN BEEER A RS PRk, ek
B TR AE S T HE TAEMES . (R R URSERy, R EA]
e, LRMIA S B 555y, EFRAISE i 8] 4 il )
MR, Ahedm B S RECE R AR .
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M midF2 B 4w = A B 4
HRESBERTEN 7 KBS

> i ]

RERHITRIFESRT C. COBOL. Java., Perl EMHEEE (EDULAEMM) EE5ZE, &
ERERTAESHEAHE A M A 20 B 475 =5k B % 5@
BEE, MRBREEH, e RfFeIhEaEELE

€D
Joe Celko, Thinking in SQL

(http://www.dbazine.com/
ofinterest/oi-articles/celko5/ )o

€D

R FAD TUESEARE R

HEBIEATREF
—

€

TH AR RGN, B

AR RENF R,
—

o B, 3F SQL iXFhIEmETE

¥ DL SQL ty B4 7 Ak BE FI AL, M TRZAEF Rk Z— Bk

Ko HERINFORLH, ERLEENANom A ENERS @ HTE

BENRG, mRA K, ML AREFTNLRIETHRDT, HA
REENFEKTFHELETAA N EENELT X, ©

—Joe Celko

1EU1 Joe Celko Frift, %>J SQL HIBYETy U, e KK FHAS #2341
T2 I T (T R AR S R . BB, 52 DARME 26 A 43 32
TEA RN FEAK LRI, FPkE RGURE M7 T AR 223X FE 1) T R 4
o FFEHD, SO RGN B B 7 5 O IR /N BT EAT b
B, AR FHE S ISR RG, #R R R AR TG E U2 A
BB TCLH T N — X 2 — ML S 1 @ (4 Ty 2

SQL M4 7720, MR S R VLWL A [ . SQL H A {5k
ERIAHIACEE, BRI DIE TN BT A3, T ASE & N B REAT b
B, SQL Fo¢ R BHe 22 v B 4k 75 AU A5 — P AL © 1t L4t )y 2

U SRE DA RS AR 7 05 SQL B4, 5 HI SQL BRI E A K H
7%, WAL, BEARKEMH TGRS, XA X M E
22 S TH ) i AR At S

N T AGREYR SQL, FRATALZIHE E T 18 FI SCIT SQL A 2 Kl P
U R, B e B e N SR AR AAER, BRI A Sk T AR+
T, AR ENTRIFIEH . XWERFEBM— 8. KER4

243 ®
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EEEHIR, EREEENMT
#BOT LS CASE RiIXK, BED
INERRERY " F 200 0 FRIA
-

F2E XEUBENHER

FRIIRER SQL, HRIkfE N2 AR TS .

ARHRE LGS LA R, AR SOR T PR AR 0 R 4 > 15 #0 SQL
(BRI BEo n SRK S B S B A T B K SR AE H A v S B T )
AIBYET I BE R TR

WS 1. A CASE &zt # IF iER# CASE iEf), SQL
BER—MEHNIES

TEH IS FE S, &0 30N “IER)” AT, T7E SQL
H, SRR SR LME R “FRIER” AT, SQL B LAE—A
SELECT 15 f1) B UPDATE i), ik 51 i #4155 —FFE % & 2% H.
RIEHIGFA 3, AR T EAEB) case Kk,

ZJTPANE casE “FRiE” MAZ CASE “iff)” (statement), &[Al
7 casE RIEE 1+(2-4) B (x*y)/z —HF, #HEREA, EPITH2
PR E—AMERAE . BEARFIRE R RIS, MARS 141 XFERIRIL
I 7 R e S case RIA @, 1 BN cask Fik g 1E N —
AN E I RACEE, BT RARATI W] AT case ik sUHER & R S5
At

SEH W2 N — S R R T SRR B S, DLERA
ST AT 25 AF 00 ST 3 805 HE Y SQL 8 ) FE e ) S 451 . L szt 21
Ph“FRIB” ABALEAT AT 503, B4 H RS s H 2 A gt A ik
JRFIRERCR

XF AR RN IR B2 — AME—— XA EER B, FRATE W] DT
case RIEAFEAE—MEE. Kb case ik U f 4E 77 X 5
KT S RARAR . Lisp 15 5 R 3CRHE A cond BY case ik 26415 32,
EREAER 2 R, X — SR A RS S R ) IR B R AN BRI Lisp
BEH casE RIAA—F, ARG FRENX RED RHRAHET
S, RIS RAR R —ME (Lisp 51T LLE B — M,
X—m5 SQL A, HEMER K SQL ta] DAL 5 AL %4k ).

THAE T WENEE, R,
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'Lisp ${Ff cond REFTHRESX
cond (

) 'x& 1"

2) 'x&2")

21702 Mot

-SQL H A cASE RiAXNHITEH X
CASE WHEN x = 1 THEN 'x ;2 1'
WHEN x = 2 THEN 'x & 2'
ELSE 'x /2 1 A0 2 DISMAEL
END
ATLLE R, BT Lisp RAGHE A T3 22 57240, W Sl
REERE—FEM . AR DUIREFRM, FTUSCRERIAZ B0 3
X — AR R Bk B2 S5 eR B s 5 NP IR 25 5 B SQL
W) case Rk, RIESRUEHEZE—FER. Bt R, RERLREEEH
AHIEIE ) OCHE AT, RN 2 PR s 5 RS AR H .

B% >1-3F

B 2. / GROUP BY (Bt F &R BB

SQL %A LI TR TR, BART DUE A br SEOLE3E, (HRX
FERTEIE A TP IR, FIAERER) SQL B R &R SQL fE¥TH 24,
WA BB TR X AT Codd FITEH AT LA .«

ERABEY, BREXREREAEENNR, BHZERER,
B, XERBHEE WL AP OETRENLELRM, FHAF TR

BRI R AR, ©
BA CRREEE: £~ N%
FREA o

T A AR T 5 TR AT 22 B AL B “45), Tl ”. £ SQL i,
KPR LLSr A H group BY FHIFISCEL T AR, Hr, X T
SQL ifi & I3 KUt K72 W) ] REA RGP ELAR, (HZXANEIARAE
WG A R BTG, T I RS S A R PR AL 2 5E 4 PT DL X
PP EARRE

EHYANT T — ik NREABNEE, WanEAH crour BY
A FELRESLBLThEE, 5 SQL I A BE i) -1 ik 25 5 i B 4 77 5K,
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€D

UEFNE FHEEANEYR
AR, AR REFHRNII
Ro RABFRIEFTETHM/ NN
R, AR R B B MR
BB EMALME, ENRE
B, th @K +F, M=, EiHiz
). BEFLE—PARAEEH
RN — " (The Feynman
Lectures on Physics, Addison
Wesley, 1965 4 )

F2E XEUBENHER

FEESE M SELECT 1k 5 BEAIAT AR5 B ks — 1T — 1T R & .
WA AL, SQL HRERER, MARFEHHAARSHRMT AR,
Ky 25 il g A2 1 = AR IE /2 SQL 8 & Wik Z W1 EINZ —.

8% >1-6T, 1-7%

B 3. kTR BIAF

L2 S ) I R & A SO R G LARITA] GXJLFaREA TR
Iy HAHR S REGE ) “R” IR I KRB AR B

MIEFN R S ERE, IX R IMER F G o LE R AR A AN R I
BATE e M A IR NS R —— X —FMT 2GRk,
JUFRME— )7 AR AR RIA BRI J5, FRA L AU TH AR
I . R O R R K IR 2 23 1R AR T AT S A I ) o

XFTSCHRE, AT R AR . TSRS, RS AT
T BB 7R, ISR BEE . (FRTERREIREH, N
IR I R PR B A 2 R AR SRR I L o 3 HH PR O A — e = 1
INSERT WP HESI, Ay SQL FEAL FRELHE I AN 5 e A 1iX A SQL 7
A PR AR I R] DA SE A AN <

KREFIEEPIR CLR) R B “B687. RARHBEET
AT X — TR AR, e BA T B m s R . SR R A
BARANFMEES, PEZMERSE A8 SHERLEHIET
AL, B A I e R B R HE S A ) “ I AR B TS

R A R BIX — S Ak ST, I ABA TS 5 'S HE R
M H AR EA G AR Biltn, 725 ALK 45 %€ orRDER  BY F-41) (41
SRR B R A, AT A A D, B S i
Oracle H1 {1 rownum X PRSI “AT90 57 41, #5245 146t
U FRI AN 1) 525

WPz ZE 3 S (Richard Phillips Feynman) B 281X # 25  RILE
RS BT I AA ] B 1T I, ASERRATS: )0 (Al
JIFAT R, EFARNIRS N IE T ] AR PR —FE O,

VRS, FRAT TR B N A S H AR, B B ASEATIH
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FIBES S SRR, HEE SNBSS 5B AT,
RS LR — BN R A A IR T Sl id. (B2, IEmBdREE 2
RWAER . KRR, fE&EF DL TR, FEOAZHE,
BHBA.

SF 147, 1-9F, 1-10%

W 4 BREAES

RIS, R R SO . SO R MR T B AR T i,
{H7& SQL fEAb R B EIN, 222 BTAE R e R MATAEf# 1 (A% &
PERERITEOL T ). BRI VR S IERAE 5 SRR R T, (E2 SEbs |,
—IRRIFARRS N A3, BEECRIN R FASR R BB — B AT — AT
HBEATH

BRI RV R IFONER M BER. FRRER, AR
e TIRG X MR (AT EED BRERER. 12 SQL
R, JATEF KB T ARSI KR 2 A E
MIFRAE . WMmle i, Wi HERE, AT IASIME S8R Gk AL
B, X R E BHIER SQL Ik ) & )& e

8% >1-27

B8 5. 124 EXISTS igidfn “B4” Wil&

SCHE SQL AR, R THEAR®R, EAEEHE, Hiemi, 2
—MriERE . EIAEEA 100 ML, RIARBE IR E R
(L, 7EZ 55U IR R PR 3 R i, — MR — g
B,

£ SQL H, MM BN R R ATEERE B 4
HLHE . I AE AR BT R 2 A R — AN AR A TR <&
WFF”e X5 T SQL K, BAFFHZ ExTSTS A,

EXISTS [JHVER INJRAR, HLBUF R, A, FRATHE N R ER
SR LA E A —mwor  Ex1sTS H)I%. AIRE/R DY SQL 7EsLHl &

247 ®
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F2E XEUBENHER

R T (D, AR RSl T —4 B, 6T SQL A R4
ReFREART, AT ReEE R P NoT EXTSTS KA.

YLSETE, {FF] NOT EXISTS IR WIEH], AIEEPEEASKLF. T H,
IR DhREH AT LA HAVING fA) 3 ALL {5TRR S, BT LUR 227
R KB EEHE . {H/2&, NOT EXISTS H—/MEKMIM A, EIERELL
HAVING T-A)fl ALL 1517 EFE £,

FEAR S5 FEARRY R AT LRIy, FRATT b B AT ] NoT  EXTSTS KK
AR EA . (R R ER S BRI, S ERATH 0 B AR
Il - EERLE AN NOT EXTSTS SRF X R EAMMITIE.

5% —->1-8T, 1-9%

B 6. %3 HAVING FAIMEEHE

HAVING [H) A BE/2 SQL ¥ Z DI RE M A AW EME — 1. ARIEE
P EIENE R —ME KRR, ATRLS, HAVING FH) 28 i AL T SQL
ARG HENIIR. ZHEUK, BFH —EHIUNER SQL 1 E4ETr
(A B AR 2 F ) HAVING TR .

YRR Z, 5 wHERE T-H)ANF], HAVING §-H)1E 2 W B B x4
AR T, IO T RIS, FRATLA0:2 WA 1 A R
fREE . I 25> HavING FHJIANE, FRATSTEAR S R RN T [ 42
BIXAA TR, B 25W . IAh, 7TE(F H HAVING FH) AT,
W7 R T R A R T vE——mE

BE 514, 1-10F

W 7. AEEKAR, RER

Tl P RS S AT R R AR TP A R 1 VR T B AR A5 T
B Rl r=E7T 1970 i KR 2S5 M M E (structure diagram) F1EL
Pl (data flow diagram), © 4114 BSCNME N FIRRHE, FEA E IR LR
XL — A K T TR R A B A, 7 Sk R s BE A 7 1w o
BR, X5 T RIFARMTHEN SQL MZwfE. SQL W& Hl k4
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252 GROUP BY #] PARTITION BY
EM, XTEOMS, BSE
251,

pad{ 2]
Bl Don’t think, feel—2%RHEE

O
#E (SALRRRAZ) 9.7 T "R
ERUAEME LN AXEE" L
£ 987T "EEBEMEAE".

2-6 NEHEIRE4OFPRDHE TRESBLAETHNT PRER

T BRI A WA, HARHIRZ SR B . Rt R oA
REASPEIETC. 284M907, 5 SQL FId Rt G & 4T 481, I
F 935 GLURT B CARIREL” SR, SRR B A SR AT
A2 FH O R A o

ERT, Ae 8 i 1 I8 S S B s A p br e T HR 4 R, B “1R 7.
TR 2 P T R TR, T RMR KRR IR SQL (B iR, X2
KA, #EFEMHERZ SQL HrEEH EZ M52 —. #ill, crour BY
B PARTITION BY M RAFI—LEFH “K” MTHE®, LS - iHiK
SRHITES . FRAE R S5 IR BT AR, #2 TRMARIE N A .
RESIRZI BRI RIGE R E T4 (=BHES), nLAULZH & SQL %
FERE 12 B B KPR G

il

mEEREAREFR TAHREENELERR
S0
4hFE 1
S1 S2
AhFE2
S5 S3
{ 1 sS4
4h3E3 4hIE4

EE RS AU KM N G i — a4 F . AEEE, KiER e,
[FIRE,  Hdis PE TS R # Joe Celko BRI R4 F: AZE KT
ik, EHHEE €. XA EHEE KR

BE 14T 17T

249 ®
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F2E XEUBENHER

2+ / SOLmgRgEs

> SQL fiESitZIA

NEGEHAERERET SOL MR NHIXE, HHIZEMRETS, HBPRKANERTE,
XEFIFEEENEN . AN ERIFESTE SQL FHEEMN,

B LRI ERBAES

1-2 /48 1A RSB EERARE RaNK BBORRAL IR SQL iE 4],
REFELAFG? aRACAT, UG R — MR &R RHER &
WIERWH AT LL (7% 1-6 19). X 19 #8 1 5/ 4t SQL 2 ) 1 B A [ 4t
Tra, RIS - K SR IR T A& 1 B AR EUE o

B A B YT A fIRE e AR AR U . AR EARAF
U 7 SQL MR SR Z A FH AR B HIEK R, HEN TERERANT
filt “ATE” BINRUL, BRE B AR PO R LEBOIT ). 45 - 3
KRR “ MG E CERE” KRR S H W TERTE? K
FH XS WA AR AN A — TR RS R, &
KANEER . KT - WK 2R I E S IX S 5, SN LU
Yl k.

B 5 . k2 METEMN

K 2SR RS AR, RAE 1923 SRR (R
TR FEGIN) . X RRAE R Ak, & ANGyre
AR R AR A . MR SRR A TR, SERR B
KEHREMSHUR “AREME L7, AR “FEIE L. AL
AT CARR MR A E AR B A RR, BIAESRTH O I R — A2 1, 1T —1M g2, 2
HIR — AN 3eeeeee X AR (A, FEASRIAIRF RS, H2REL
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R IR RIFRD.

Hsz, WS - VK20 AT LG Y, JesE 0, ZRIEM 0 € X 1,
PR 158 L 20 A FEHR AT MUF I KT EAESG HAHEEATA
AR R O T T, DUERRE T

L ERSRH B AKRIEIRE X

KEBRBHIRFF  EERESHE

0 @ @

1 {0} {&}

2 {0, 1} @, {on

3 {0,1,2} @, {2}, (@, (o1

TE SRR AT M (1), RIS ? B S Sk, AT AR HGE )
F O, XFEBFEKITREER S, BN 3NTE2, X 2HHEL,
TE ST TR 00 ARIXFE, AR E SN, WAUEHER T B “H—4>
o PN B A E SO s IH g 7. 7E SQL Hy, st il v
X7 & BRBHEE TR Kt ALK

FETRREATIIZONR . S, HeR A IHK A E X ERECR I,
R 2 AR RN AR, BFN NG R X M.
HoAr—f7 2RI 22 K I 75 8 (Friedrich Ludwig Gottlob Frege), ftJL
FLA— Oz 18I 7 R R — R . R e T
PREEE AR R IFHE R P E BRI 158 23 BRI [ 44 1K) 2502 2K SRt (Ernst
Friedrich Ferdinand Zermelo). P9 A\# & B 4505 2 R AW

XN NIRRT B E —MES RN 0, ARG R IR

BRI 1,2, 3, RS . FRATPRECE— T AT AR, -

M2 H R R DX A o
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F2E XEUBENHER

& B AR B A E X
B - iRkERE REEHE BEERTE
0 2 2 @)
1 (@) (%) 2, (o1
2 @, on {ion (2,12}, @, {2
3

@, {2}, @, @ |{ion {9, {2}, {0, (o4, (D, {2}, {0, (O}

RAZHESHERA IR ? = NI EEREA MR T, X
A5 AR R BATE EREERIRMES ML, TR, UEeRE
01X —mi 5 - VK S ROMBIERML, AR A 5 21 E AR R e A
ISR B T Btn, 30 XA DME R X R R

H{H{HTH e B BIBIN B I B )

RFERZ BN S, BIEE Lisp f2/F R, BRI T HRarh—Bie? A
AR, ERBXANMEGZE HNER 30, FH AL RIE. FOvAER (51
B BFESH 304, WIS TRATEZE L. XEH T, %
MO - KRR T, SAPHITRNEEFTHEEREXHH. SQL F]LL#
if count MBI HTTER AN, S WK 8 7R E SO IR I -
MR, HHREITIEAKIE G 1E SQL FEH (SQL AR LA I 5 FRoR
EE.

I EAEITEAND - IR 2 ITERE, KAETAMNEERR 0, TH

BERMEGKER 0. NINELEE, MBEKRIERET 1884 4, 2=
BRI AHR R SRMEE AN - IR 2R TE. 5 - tEikE
f— AT S A R TN, I PRI ASCEE, AT
ORI, XA RETEX A S T 78 2 R

AT, FATHEME T - TR IR A ITEAE D L EAE AR LG
flo H2, ZRTIRRAT T I A A DR A 1 AL

1. AT ABRBEXAZHEN? EX—HRAEBERE—?
2. At AEEREEREX BRE?
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KA EEFHRAHRATTERE . R BA TR R — A IHIRTT IR
B RS R, AT AL R B A eyl <3
RECAZRWI” 15t

B w2ta

—RRUE, FAFE 2] 0 B 1 XM “H” BRESR, WS AR
Y N BOR A 2535 DUAEIETCAT /N30 URAS HL A ()37 SR A 1
B2 R, REHBE — e S B LB S BARY) ik AR
A TTATH o ARANFAVE SRR E S 1 XA, B A A Wit 3R
HINETC iR BRI AN E S (A 2 — ). A SEsE b, Tt
TSR NGB T B WA S RN, AT T 1 XA B 2R A S — B
PRI, FAN 10 ST HE g AN AT EL A4t R SE AN e R A0 Sk g S

R E AR — FROE S B KR X T (Giuseppe
Peano). ffL7E 1891 fEHdt, B L —E MM, Tibtt ARERIZR U AR
ATUME RS, JF BAIH T B AREL A0 2 1 5 AT X2 I AEE

FHRIVE S E R L “ R s A TR0, S fbae 377 sERMISEIRAE, 1
RUE— T, BT EE 5 £
e T BERRSEER ) T S G — (AR B R oA — R B

S e s T “BSERIAG SR KRR, TR I “ AL

B AR, ~ 1 Fannnn. 2 S R DA T =
. FEANMET AR SEUN 1000 3 H TR E TXRE DA A A B
HIELE AR B WR XA, TR AR LME RN “E5 080 57 —— X it & i i 4
LAARERK, AERRANE
BER, B, R B H S EAR NIRRT .
5AMREE-NBRMBERED - N «
MR, TEARM aBRXA J2 W08 A1 H R AR B 200 R ISR CAETEEEE] 0 FOME RO AR

PERRRS, TS B SR Bt N e A ” o o ' W
e, Wmanany P87 HCHTE O AT RE S, K E RGBT LR, XAy T

R TER O R UM AT IR A R, Bl “RINBAL &7 “TRIE” %, K
A —ANEER R SIRATARTRE A DG, e “B—1HARE q
A JG K E IR (successor)”s 5 WG HAZUA 6, 1988 B Ja H LA
1989, XM MHE AT MR W V7T WEHASREK, BEEHT
197, IBAIXFER) HIREOR AT A SEFHIME T -
BT A B RS J5 4k H AR BN R B AR S 4k eR 2L S AR
suc(x), 24 suc(5) = 6. suc(17) = 18, [k, 18 FJ5 4k 0 4 R
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F2E XEUBENHER

EAREL, AT DB T X R R

0

suc (0)

suc (suc (0))

suc (suc (suc(0)))

w N P O
n n n I

REFHERERRAR, RAODFATIRE %R RRBII NS T
WA AR ERSEEL, RERE AT — B RE AT L, X2 — AL
TEARII ST WNAGE FEE IS R ESROR L, XA R T “ANR
FEAT AR, HEAEIRN 1000 /5 HITBA E#AT 7. Wi, Ak
e, HEMER.

28R, - IR SE = N B I E IR BT AT AR 5 4k R AL

5y« AR 2 7R B TR R 48 R AL suc(a)=a U {a}
FHFIEITVEN G AR BREL: suc(a) = {a}

ALVEW, ERMRE S b, - WK 2 TR IS 7%
FHF], AH RIS TR S AR, AW #% A n. AVE M
B EITIRIRIE 2 N X B IT R, #RERAE LIl FFE, Ttk
KRR, R R AR B 5 4% B ARBUR AT BL 1

T, BIXHE, ANATEH THE-DRERER. K9 - mike
ENP T ETTRF AR IERMME X AR, HIREE U2 Bk 514
5 MR, 5 - IR A N PR AR BT A BEAE R T E AR
Me. XFEER, # - EkEE RTINS “HE”.

FETRRFA TR — AN . MEBRBHAA—EEERAES. &
TR A SR A — M AT M 555 R ORI B H AR B T % A
FH A SRR B SR EE BT RE A - BAF (Alonzo Church) DAH UK
AT “EREE. AR, BRI “HT, HARFER M NSt
BRI = o BR A, FRAT TSR PT AR T I U A il SR
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0:=41fxx
1:=2fxfx

2 = A fx.f(fx)

3 =1 fx.f(f(fx))

- WK 85 N IEERAE T L ZOoR 2= = i), R AR %
AR RRE, PIARAT T FBA R Al B R 1€ SO7 30 TR
FT A 2 il B e e R AR A R AT B AR 2

W saL wEA SR

TEARTTH, M SQL AL IR S B A 21 — - tH 20 0T B i 2
s, BATIAT TIEE TS . AR ME KR TWE? g
NN, BRS ATS B X Bl N AR IE A& SQL Fo% R E i 2 78 795 ik 711 Hb
J7. TERZBIEERXHARIINE G, AELNEGR) RS mrFx
BT TR, MR IRATH SQL 15 F .

—HUEE BIHEALR I EWIE AR, AT RE TE A A RIS B e
2y AT EARTOE—FEME DA M. (R S IRATRN L — N e B L SRt
ZJa, e RN HSERFEN AR R —H o XA “ WBEARZIRF”
HEMS AR, XF RE TR BRI, A2 LR,
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F2E XEUBENHER

2- 8 AzmizmEy

> RFZEFHRHE

SQL XA ={EZ1EE TiIFH REEX— LIRS EFRIK. EEEFNARIES, KPS
G E R HRBES, EUTEBEANR, AAXNTHE, HiI—EEBHHER, BE- it
L4+ER, BEENEATEGMHNAR, ATBEANE—T_ESEEENHEE R,

WS i 4 i T A B A EL (R

N T A NULL, KR ERE IR R T SRV (unknown) [ = (A1
R BIREN ZEZHE, TR MRS R — i, 13 )
AL, O RFHOETHRT . £ REEET, mERas “5”
A AR IXPIATTREME . T = (EZ AR T X AME, e T =R “Rm”
RIS =/ME. FEUUE TR LR 1] BSOS “ 3E N3,
SeHOTT A A IR, A4, —AEBHERIRT] F RS A X R E e « i
YN ARE: R kbR T EER U

AR, FATR A REAR R E 1, SRR — T =X — A
WA RV 5, BB R R IT L, 8 I ASTR] ) Ff BETR N B
SAEZEAR R, LN SQL R ik T IX— R R %,

Ji s B R = H B4 (three-valued-logic) 14 Z& K& 2 1K) 3 44
WSS PR PEER (Jan Lukasiewicz, 1878—1956). A AR A 16 (4
JRIi%E (Alfred Tarski, 1902—1983) KRR MiHE: (Stanislaw Lesniewski,
1886—1939) EFHALME K —iH, TFA 1S =80 2k R
g4 . REEGE S TR EAEE GE“3+27 5/l “+ 327
HRABSR Y, At ) —LE H AR TR B BIIAETIINE ) 2 R

FEZ AL =R, Mg T B’ AR AN =B
“EIRE”. BCRTRZEEST, arEE R AR ZAMOHAME, RAHZ
TVERRR I U R, R A R — R R A, S
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LRI BRI .

B SRBE R PEGER RS0, FAT S R SRR 5 =AME R 73
RESAEAE Codd R “REN” 7pRH, A2 AT K
TARKIA R B CAETR R ARIE, FATIERRTC M € BN ERE
N EERREAH K, HERTXBENAERE R, Pl B E %
ST

BAK, AENE-AREL (k012 A21 BEF) RETAELD,
EARX—RERFEF AT EBR, HIFTE. BAESE
BRI ER T, EHF LA, T, WEN 12 A
20 BEFRMBELD” BIANGH, £HRE—RERETT AT
THEB, -, EAKRX—K, KA HEREL - 2H 0,
FRTRTENKE “17, FETRFEYRE “0". RATTUA “12”
kETFEAME, WAL T, TER “E B HIME =AM,

EREAMEGNERBEANY G, AL HRRER, ©

F-RPULEIR, Philosophical Remarks
on Many-Valued Systems of

Propositional Logic, 1930 &, KRWSCE IR =2, ERALSRE . RAHET R —T
Hrb T ERE RN . KT MR, IATAFTCR AT A
FIRVELERFE ISR “PIRE” X —FAERIAT, SR AR SRANI & P
W, 222 Codd $2 ) “A&EH” & L. BRGNS, (H2Ed
A, AR T RUGLEAROR U, Codd IAA “ANEH” I LE A il i 78
A E S, PR A A 275 8 ) BB R A A I

BRI T — AU BEE — A E AR, THAH TR
RS, AN A R B T RE s Bl (R A “RTRE” — “R7, B AT
AE” — “fR” XA, KRS GE R R EIC R R by
PER (B SRR R EE T BARS RI4ERE S IFRES
A B G 3 7 IX A 4B 7, H 2 i SRR T AR A AL A
AR AR I SEANE T RAA S, TAE T S AT XA S AR . 4%
HEOX AW R B, AU SEAEAE T2 A, A7 AE T JRATHI A Lo

MFEH X FE— O A A A IR TR S, W5 RIG4ER
s A LAi2 Codd HIRTHE, R REEPESE | B HEA
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=g Srd=— Ik e e
BFRA “HREEESE" A A
RUBERE" AOUARE S E LA
AMEE (BEFENA) (KR
BEH [FWMEFEDB ), HE
R Jo

F2E XEUBENHER

B mmsnge

W, Jott 2 ZAEZENIEF A TN ? X2y, E2HY
RS b, A T =R ARG AL OB R RIS B “ i
BFEA”. B T —{E2 %, A5 E/K (Luitzen Egbertus Jan Brouwer) Al
3L (Arend Heyting) 5 NGNS E ¥ 022, (@ HEIET ZAE
SANEAE, ATESCFRA N ARG 1Pk TSGR AR S
EEE B A R T Hk . B DR R A 2 B — A L )E
BIDIRE AT AT S, ARl MO AR 0k 7 S IR R .

R R A PR R HER R (A V — A), DIASHEER
R, HhEE %A, SR “ABFEIEA BHF L. —H
JRHER R A BAR 7. BAR TAE B ARE I, (Ha T
TIAINKMNEF, HARE LR ZIINEE . XA 70 A E ML 5
B, Toik W EAR ) i SE AN A AR (AN “RRAEAER)” “ARAE
FESEHIHE S “ R N2 TR,

=7, B R IR (R XA ) “ e EAE T A R E
B27. VEJNPR, Joil 2 MER 1) AT A bk 1R A e, RS I8 T DR Rt LUK PR 4 35
Piste RERGE, MOEREIATIN TR, BV R fm. Kt it
RN AR,

F—J71H, RZNVONBESR “Hhi RS Bl T ARRIARNER,
WA I AANBEAFAERE W S0 S S W N BRANENRE JIHIE AR E? /7RG
YEI AT IT BUR STt TN T SRR R B 2 1 o AR PRI 2 AR
FRBZR T NERTH, s U e koZ 452 WO B AR 7 k. St
KE, EHEARENENNE, AXRREENEE_EREN. %,
FEVETT, AGERP TR RN T RZ RN WREMFER . B, PREEw
A e MERX PR B AT A R VRR . AR SRR AR, A
FNRBPP I AL JG A A

PRI AEAR R, XA AR YE T sUE R 1R E R B RN IR SR 2R
SENER RO Sk b, A5 BUR S IR A IX PR RO
b it T E O MR “FEREE o Ny, 9K R
HEL 10 IR7 XA ek R Bl . A — AT AR ) B “ P RATA
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FICIEHIWT, (AR ERIEEREE. VG LKA 57 UK A [ “H
F, PATEAT g NS L 5 f 7

FATNSA T 115 R——A7 55 BUR AN R P YRR A i AL XA —
ANEIR O] NSRRIAR 2R TR Z )G, HAELLA IRAIIE AT PRI
A . BER L, 20— RS ASA IRIGAAFRIF B AENSE 2 it
RATEH R AN TR i, MEEAE — R g ?

B Axmizigy

TEXMEFTHIZ R, ar ) JAEAMCE “57 M AR” BT LA “J8
B CHATRET CPET SRS RN, TR T =P,
mH R =AU LR EEN 2 (EZ Y (many-valued logic) BT FARTE

;0 HEATH @, YA IR —— A IR UL T
BHIFEEH BREARAZE
Pt BORPE I SR NS, TSR, PRI, HORA 3%y st

WERRRZ AR 2, ANIE - . N N N . N Voo
e T AR LA e 1 A, AR i 55 A d . st
H

BB R 1A 03X HH B 8 v 2 TR Te——
L m e an FE R RER R A AR A
ERSEBEN—Fo WERE {ESE, IR ) N SRR B4 20E — X ) 8. #fsE, @R =AE
EEyENERINSKRE,
=EEEamEsEiATrE P4 (33 NULL 1 unknown), 1E40 Codd fATilk, % REEEALIRT
7, WEFLD? o . o . ,

P NJERNH,  HEA R RIEIRIEGE 1. (HINRIRZ, AEUAR

BAGINFZ A KB A BEHE I
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F2E XEUBENHER

2+ 9 4K NULL ERS

> Sxitt RO B B TRRIMEI S5 R !

1-3 HAAT SQL A= EBENELES; 2-8 HXNATEMR LY S, AFHEREM Fit
W— T AR TAERAbEE NULL, FHEAH—EE3ET,

B - s BUREE TRRIA ~

BT E TR TREINAT, ARATEF. 283 20 K NULL 25 512 Wil
TR K MICK. ZEHFIE, KEE RN EII A S SQL 1A,
At tERe, RASIEA /N IR 20808 B R 3 N e i, 2F 8 Bzt =
FEEW RN aE. EESREXEMERHKE, 1ERFME T #IE
RAENE L4 rul it E R NuLL EREE.

PATSERE — T vuLL AR R AT T IR i bR 1S
REFH, TRV RGN, HAISIEEHARMMREE, (3247535
IR, RGECLBRIERE AR, L ARSI 7, JPRM4E AR
RAEE M. D9 T ik G NULL SR )8, FRATT SR T AR AR,
PR e R AT IERRA A A B AR Hh 25 RS0 K inl i), HavgE#H Oam
B 7 —A) B RAE S XA PEYI R FLH H T

AT NULL (A, S A S S ) AR T . A
WX T EPAT ERRARE R, ARERTHN RS — Tt W
X BAEFEA IR . AR RR LT, R EF WA ERFH M
FIH K NUuLL [JIE 3K

IS 54t4 NULL fmites A iR
NULL &SRR, —BRUEAHLLT 51

1. 71T SQL %&iLRt, WMEEER ALXERN=EIZIE,
2. 7£1§%E Is NULL, IS NOT NULL fJEHE, AEABERS|, Em
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SQL iZERAHMITREE KM T

3. MMRMWMZE IR SQL HHWSH P ES NULL, £5/# “NuLL
R

4. FEHW SQL HRLERMETIEE S, NULL MRS EEE Rt

5 5—%FIMERRE, vLL EBEEHBITHELS M EZ &0
(bit) REMA, BEt NULL SERF SBEESHFETE, £5
MRERETE,

B 1ANRFREFH VB AUAR vuLL R B ER, 13 W08
Wi, XEMAEER T CEENAR SRSV S XA BRIk hA—
W EMAE A NuLL, —i4 3 E H RS SQL /2l —AEZ 4RI, FRoATT
IR SRR AR A AT T R AR . B8 2 AN IR A Ak 1 e T 6 20 B
(¥, IX— s R NERALE . XFF 58 3 ANRE, AR RHERE— . #il,
W PYNE F R nuLL, AR ATE A5 R A E & NULL.

1 + NULL = NULL

2 - NULL = NULL
3 * NULL = NULL
4

/ NULL = NULL
NULL / 0 = NULL

MEJE— Mo AT LAE H, sRERRECN 0 I iREA A, AIRZ
SQL HREEZ 40y NULL I # 233 [A] NULL, 3X F I R AL FR N NULL (145635
(NULL’ s propagate). Propagate A “CJ¥L) MAE” By, —BAEA
SCHRIRAEHL, MIGFE 574 NULL XA AEEAI SR AK

KT A AN 5 AR, —ARIRD NFITEYE? BiS1E, XM
A ] RS T-1i =15 5 A DBMS (S22, W R et (1) o] REPEAR K
B, BUERTE E15E S IR ZHA SR R R ) oL, PRI AT
SRR BRI IR, BESR Oracle ANX 4377 44 H: Il NULL, 1] Visual Basic
FEX I, IATATHA 2088 HRIH R NuLL,

B St RBEE 4 NULL

e, MR IR AU RF RS G IR ? HSE R
P Ef T A B, NuLL AR METEAVEBRBE . A, XA A EE R,
B f77E NULL, 7E LA/EH RS0 LREITA 110 2 240 dsing 2
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Database in Depth: Relational

Theory for Practitioners, 0’Reilly
Media, 2005,

A (SOLIEERE (F 4R )
( NREBEBHERRAL, 2012 4F )

F2E XEUBENHER

o 5e A kR NuLL 1R R B AR T R R AR ERRZE . AU EE
ERFFTA FIIN E NoT NULL 2R RANE N, ROYRIAHXFE, R4
ANEFE, B SQL-99 HUNINT CUBE BY ROLLUP [f] GROUP BY W}, /2[R
B o5\ NULL (. PRIIRA T RE M i 2ot S SRR 7 233 5 WULL 7 A
SEBR b, WA BRIA, NULL i A R AR R A &R A, A
PR FH 7 NULL 1F 2 G PR 7 o NULL £ 24 B b 7 s 7E TR/ A E
CO&TERBWE T, HiLR—ANMHast e ESERE—T1.

IERNntE, — B RO NULL #2A IR Z BT UGR I #. Codd
URFFIN Y NULL J& 8 R AN AT BB 223 . MR, o2 BTk &R
Helis PE AU A ZE AN W) C.J. Date #127HFR NULL IZ S AR F. K
FEPRIF “UKIE NULL M, NULL j&— V[ I o407 A, 56 Nunn (1)1 %
T2 T AN THI R S i 48 sk sz 31

FEWNE, WREE null, BARNHRERAEXRRZAERT (H4b
Fr# RNEAELHEMFL, REFEXZERY), null A2 E, Z
WEEMAFMERTZIRART, —IRAEET —KaRPRS, ©

MA NG LR BE, BH RN CJ. Date FIAKFE, I BEEIR )
MRE o (B, 1FN—RAOBE I TREIN, EH UL Joe Celko AIALHE
TR R L BRATIE I 7> 22 2 P B T X BL Joe Celko H1EAE N
AT E TR .

AT LAHE NULL ALy — PP 2 s SE LR T el &, (HE A 2 R B EBOK
AT Y S S R B M 3 R NULL, PR R A S @
HAELUNIZRE L T RN R B AL T IE SR

AURER IO 5K B, ISR AA I L S22 B L
A, T RIATD T FRHE — T HER nuLL R,

B 5 . FRARERS
REAE R R — e 2 T S M &g T . B, s,
B AT X K T G T, 5. RPN Z AR bR
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KFXMIEETE, 155% 1371,

€

S I8 AT B LB Y SR AR
BEENo

B—ME, RENERSHUE
REEH, FETLLTERE
T BIM SNMBES TS
008, 012, MRZHEER, A
ARTEA 0 WA, M
8. 120 XAFFIHT o
BIANR, —BERPEBEBATH
B, BLBBHIINLE LR
R, AREEREEHANE
EE MR, XHEERERWMN
—FFERIRIT o

€

AR, MRLTUEREFIIER
PRI, BLBBE—T
ERRRH B, ABhELE
GIF B MA D 2T
ERREH T EERREKT B
=N
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YL FATHATLAN L EAEEH 5. AREiX e il H AR
FoRMAME. BIXKG S, — BT RPEZENS, REMREAE A
FANELRIFIRAE] . Rk, FATHREEE/EIHER NULL 198 ZH 7.

R ITFARTT ., SEREMS AT 7. H1011SO IPERIG% 5+, Bx
T BT 2 Ak, BT “C0-ARET “9r ANEH XN TSR
WEDLIH S . %5 9 AT A NMIE oL, X FRE — MR T -,
TR NS5 Codd X/MHIPIZE NULL “RA1” A “ANEH” Fv)& T @,

FEAR A M DAL IR X AN 5, IRZBIR, A D%
R T o B0 A A 2 Al A\ 2 5 R R 5 2, 8 R
ARARFIG T X XXX gAY o i BB, 5 St i ]
“99999” XFERIG S N E Hi T . NS 5 M EURZ i, L
T, A7 AT RE S HBLARR R I G 5 A SR 2 9 5 R S DL
Elt, g 5 SINAZAE 777 B M. BH /RSB B — L9 5 51 XN
HUEMMER, RLEHRIRAEL @,

B 2= . A “TRK”

KRS P F B0 2 b — SE A T BRI E T 400 5 10 4% 5B 1) 45
o TR FIONE, AT R SRR . AR, TR
REMRATTLLT . AR “RH7 & “UNKNOWN”, HIEE1ETF R
A PA S5 B — B35 24 ) 44 5 R AT

— R, SRS, ST T R ARG, KZ R R
SHTLA B @, FRATAS 2175 B0 R 36 b 1) NULL, {H R R0 O R A
NULL 44731 5.

B . BoRE

XFTHUE S, EF DR 751202 — T AR 50k NuLL 4 o
P A7 A B B4 e b R fo v wunn, IR 4 s ZBUEE St TE EE I A
NULLIF BE(EH IS NOT NULL B3I SRHER: NULL, B8 AR
MEFHMELRE, ¥ NULL F3p o MOREA H RITATAT R #, 17 HYH
& NULL AR RZ
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BB (SO AEEER (2 48R )

F2E XEUBENHER

PR R, XM AR SR, X RATEIA. BiE Joe Celko
VLRIIBRE, “BCAMARRIZE” A 2 uhAE” RAFR) @, K S AT AT )
YIS by ESibpiE

1. 54 0,
2. MNR—FERX4 0 0 NULL, BB AiF{ER NULL,

WREEFAN 0, A RFIE AR B NULL i h o,

B B . AR AESRMERE

X H, NULL (8 CAFEEZ Rl Rett, 75 2EA s BARE IL e 2
15 FER B IE /218 F NULL,

T EEFRRTT AR FUAFNZE o EHIAE ) “JHRR” fmi s, R4 1T UE
F 0000-01-01 EL# 9999-12-31 IX A AJ BEAFE ) fie K AH Blidse /IMERAL . 1
R T NER HHERE (S AR 1A ORI s, v DUZXFER B 3
PR — EH A&

AR, MBRUMA A AT RE S fige, a0y sh A R AR H B, 8.
FRENMAENSE, MR nuLn 18 02 R IRHE, AT RE
i TSR BB — A R U BRIAE . X r] BL A VR f#H NuLL.

B gxiE
Z U, FAV 4 FEERRANA TR oL ) RAATTE, X BEEEEUTT .

(1) BEESTEERREIRERGAES
(2) (WELL I ER T % & EEINMER 52 174 A NuLL,

BN, QRN I 2 S, ARl A DASE S NULL i R A 5 Ao [ i,
fERGOT KRB IR AT . BEAh, KREATREZEE] “IXAMEIEAT A
W7 B CHEERINE” R, REFLASTRESRK, Ml
FHILR— T
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2—1 () soLsmEs

> FEHERF RS

£ SQL #, fEf Grour BY BEZ T, HAVMARESIAREKRHBREARZIMNITI, TR SQL
HIREFF 53R, XAMURILARR, BEEHINAR SR, BE, EXXARE SQL PH—iZiE, =&
ATERESER. AFHMINE—BARARNHIAKHEE, BHHAREL SQL HAR,

B immzEtnER. EALTHESR

1-8 Wi édit, SQL FIA TiEIEZHMMEE “F” (order), KFKiLIL
1902 XA IIER R X 3B, ALK e aithn R AES,
PARASTAZ AR I S EOE ], AR RS,

RO YRR, 75 SQL Y, i F EXISTS i i i 4 S S 2 N B, A4
EXISTS {H1A A FEfR 7. Ah, YT SQL AR AR IS H—
GROUP BY a—Kil, BERWAHEIFHEERZ L.

Xf T Ex1sTS Kif, ERHIZERS xisTs 151 A HSHA R, Kt
J& T IEIAZ A B, T crour BY I SC EMESHX AE X, K
B THES RPN, B4 crOUP BY IXFEHE) V28 FHIIIZ 4%, Hst
WHBRZEFRNEZ W) . A —— X LR

B At ABRAEREEES BEE T
BRI S B&5 S BRI GIERIEE — T B, S T —
TR 2-5 Tl R R
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F2E XEUBENHER

Teams
member team age
KK A 28
® I A 19
Gl 3 A 23
LI H B 40
AR B 29
HrH C 30
FHE D 28
R D 28
hngk D 24
FR D 22
X e — kA X 4 ANPNHBIER R BRI, 1%, RATIEZL

YU BLIEAT R G EW,

-- AR NHTREEN

SELECT team, AVG(age)
FROM Teams

GROUP BY team;

team AVG (age)

A 23.3
B 34.5
© 30.0
D 25.5

KRB WE BT, eR 2R FR . AR
PTAHEE SUR FHIXFE, 25 RSB AREE?
-- DAARNHTREEW?
SELECT team, AVG(age), age

FROM Teams
GROUP BY team;

RFBEMBERRPATE RS . R AL sELECT J AT
L[ “age” F. MySQL Hiffs f SCRFZXFF I WA, (HZXFRIA M
R T ARIE SQL IUMLE, IS BAT AT A -
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2-10 SQLHHER

briE SQL ME, FEXRIAT IR G EWIIN%, RAEE sELECT A
5 3 FA A

1. 81T GROUP BY FRIIEEHEEE
2. BREmE (suM, ave &)
3. BE

SQL 1% K% = B IX 2 20, AT JU F 8 5 & & i 4
SELECT [ HJHFIIA LRI k. AT AE AR A KL A 18 g b >
5, HFEAGE WA IS, ERIRAA AR LB N A=
AL HRFPOHAII TERE 7 A 1RIE Nt AR feat R+
IR Z FIHS{E SELECT [ 27 I, A S5 M AFREE?

Fosg, X ELFEGER 7N A TR E AR A . R Teams H)
“age” FfEE RO EUR ARG R ERTFEEERRE, X ERFERH
REMARENE, AN EYE. FriEd, $RIZ 2 N
o Bk, MR EYERGER T BAMES T R E .

BMANEM INAHIE M
'ﬂg 'ﬂiﬁ’% .E‘Zi’;]fﬁﬁ%\
‘5B ffE 9 ¥
etc. -e- ("] %k%é
o = cto
™ -
v -
— -

WS NBIEERSZ AT BT, (EE 1] B 2 N2 RRE/NEL RS Bl
BAREN T WT/AARY, RAT CPRIFREZ DY 8 RS
e /DY XREETE A A B . AT R E MR R R T
Rz b, aipE—Fr KR, g 2-5 R B, crour BY MIEH]
TR B T TR XIS, KRBT “5)” ik
XAPME “JRik”, SR ATERR.

MySQL 2> BRI, PRI I AT SR AN 25 A
FTREXT FH P R LR AE 2 FLELEF I, (HSKPr EBEIET 1 SQL S AS 2.
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F2E XEUBENHER

ffiF] GrOUP BY KA ZJ5, SQL HRAEXTGAEH 0 iy “47” AT 1B
1 “ATINERG 7. LI, ATHJEIEMEAREAEA 1. SQL It FIHL SR RN
SIS RAL S o AR NE S 1 B P A B S 2 SRR TR EL,
DA B TR

BHlitb, BAVRE G E, T S8 A R A= AR R 1 R &
FH o

-- R

SELECT team, AVG(age), member
FROM Teams

GROUP BY team;

)/ N R A AN A BRI Y W RAR AR ST R A 5 member”
FURE, A2 R RERR T X FEAE TSR & e

-- IE%

SELECT team, AVG(age), MAX (member)
FROM Teams

GROUP BY team;

MAX (member) 2 T3 /ML O3 DL S HE Y IR E — S A 2k
%, Bl Joke /N JE

IR e — T IXFEWIER), TANELORE /PP R
IR 7, SQL iEAJUN R FTR.

SELECT team, MAX(age),
(SELECT MAX (member)
FROM Teams T2
WHERE T2.team = Tl.team
AND T2.age = MAX(Tl.age)) AS oldest
FROM Teams T1
GROUP BY team;

team max(age) oldest

A 28 PAV/N
B 40 L
€ 30 HrH
D 28 HHET
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X SRR A A Lo A, 1) BARA . member f&5& 2 AIHIR A B,
— kY, ATTREHIER A B RS (FRNERAFED. (HRGXFE
il b i AR S, ARA AT LASEHL.

XAKBEA R SA A A, FEUP waERE 4] BLAE
T MAX(T1.age) XFEHIR G REUE AT BATEYIY: SQL B, %3]
ANATLATE wHERE 1)t SR 5 B3, (R AEAE A H 2 v B JRR 2
XHEXPANERER T WBET 7RG, X RIRATH AT LAE sELECT 1-4)
I R A RECR T H “age” F1 T CRBERGERAE TP B G H “age”
H1D. SQL H I 2 il h /& At (A, R KRB A5 T ?

TR, AN ORI R A 2 AN, DA H e —
MMNEARFE. EAZ BT A i)+ SELECT F4) B[ MAX (member) 5K
. Blan, D /NH AR ET ER GR N AR A ORI, (R g5 R
FUHELT BPETE — N SR vax R4, A4 7 a4k I 2 540,
XRERL S AT 1%

B srssqtlEes

AT e, HERKCEEME 7/E SQL 1, £&himE R
Foe) FEGRA XN . A, XEEE— S HE R,

TR JIAE C A b XAVNHBIRFOA/NA, HAE s A
A7t e PRI NP AR SN S5 0 F R e AH IR . AN U A,
HAbr @ —FE. BXFERA DI RNES, EEGRPIERTER
45 (singleton). —fORUL, HITRESIEIENILME— TR EIEL —
FER. XA A S — N R IE SN T3 A LB S RS
KER. HEREHEL L, BHGERGRNATRESMERA T g
o WAHXFEMEN: BITRES SIOREAR FRMFER, BALE
R eSS
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F2E XEUBENHER

HNFETRESKYR, TENBHENESHEME—E
v
-

JTE: a £5. {a

XESEL AR, BUENE SRV RITRE SR —FIEF RS .
BITREG ML H, BERN T ORFFER I S BV M e S RIxt
T LRS- IR SQL AR Ui, R M7 2 A X 7 TR AT R A
B, JoE a MRS {a} ZIEAAEEIEREEHEHZEN.

a # {a}

XA 2 G X 1 53930 6F . %5 SQL H1 ] WHERE 1) Al HAVING 4]
X . wHERE -] T-Ab 3 “477 3XFh 0 Brixt 4, M HAVING -] H
KALEE “EEE” XD LR

BEENXE, ST ARA BN sELECT FH) AN RE B T R R
TIE, RE R TWe? W1 5B TR N BRI PP A 1) K G A ik
W, KEGETF—RIEHE B R D?



B 3%

3-1 - JmmE
3-2 - ZEXM
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$3=E KFE

3- 1 amm=

XESIE 1 ERE TSI BEITHE ., NREEXELEIALEMLE, BAKXKHERIFE

KET,

F3) 1-1 CASE Fixzt

&3 1-1-1 SIHFENRKE
RGBS, NAZARMIRE? HAFHEA “y b x KR E y,
BRI x” KPR IS SR ARIE
-- Kx My ZHEPRANE
SELECT key,
CASE WHEN x < y THEN y

ELSE x END AS greatest
FROM Greatests;

FRERk 3 A, SRR, TEN L& XiEH#R N —E
A . s, casE RiIAAUE I DU E M —1X — SU7EIX AR OCHE.
R EEER), RATRE T x ALy PR AE. B RERNFESR
IXARAE AN z BEATEEER
- KxHyHz =FhHNEKRE
SELECT key,
CASE WHEN CASE WHEN x < y THEN y ELSE x END < z
THEN z
ELSE CASE WHEN x < y THEN y ELSE x END

END AS greatest
FROM Greatests;

X H, B casE FiAF CASE WHEN x < y THEN y ELSE x END
et 7T X —)= case RIAXH. ZFTLAREXMEE, =2HFN case £ik
TAEPAT IS 2B AT B 21
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My 4 5], 5 FIRE, SRR DU —FER AR TR, (IR
5 HRBACRE 2 R R E IR T AR FAN 5 Bl 13 o IX I 0] DL FRAR R T L,
=) JeATAT I, SRIGAHFH Max R ECK K7 O,
{SOL HACKS : 100 k57 8 2 i
MEIVAMTE) (FERFHR

i, 2008% ) E5% ‘30 it H -~ FRAE S uax B
BATEREAE" /85 ixH SELECT key, MAX(col) AS greatest
775k UNION Lf UNION ALL 45E FROM (SELECT key, x AS col FROM Greatests
e, UNION ALL
SELECT key, y AS col FROM Greatests
UNION ALL

SELECT key, z AS col FROM Greatests)TMP
GROUP BY key;

key greatest

A9 SE Oracle 5 MySQL i 22, B4 FATAT LAR R p fai(d 7 vk
HeRfi. B bR SQL HL M AE NIt GREATEST Al LEAST HIINRE.

SELECT key, GREATEST (GREATEST(x,y), 2z) AS greatest
FROM Greatests;

23 1-1-2 FHIRITI—ERLEMNCENEBE

i case RiA A R FEAT AT ITIS, AR SE T rh i i
(AT AR B T DL - AR A Se it . IR — s Bk, &I i) /2 AH
GARSLR . PRIk, BAT R A DU IR AR AT I
LT

SELECT sex,
SUM (population) AS total,
SUM(CASE WHEN pref name = 'f&[3' THEN population ELSE 0 END) AS col 1,
SUM (CASE WHEN pref name = 'Z/Il' THEN population ELSE 0 END) AS col 2,
SUM (CASE WHEN pref name = 'EJ&' THEN population ELSE 0 END) AS col 3,
SUM (CASE WHEN pref name = '=%0' THEN population ELSE 0 END) AS col 4,
SUM(CASE WHEN pref name IN ({5, 'FiI 'ZE, 'S4

THEN population ELSE 0 END) AS zaijie
FROM PopTbl2
GROUP BY sex;
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“HE” FRIRA G HERT BRI FTE AT, PRIIC TR E A B
suM AT Lo “PURE CFF48)” F8A02 4 DNEART, DRI 7% 2 4E A 1N i 1]
B GIATE

X EE T, MRAERL Gl BRETHHIER, mfE
FMES GTH) JBR, BAZEAM? sehr b, ¥ BT es RrEk
A=W — T, FRRATEERTE . (B, XA AR R 2 A
HEHZ

XFT SQL & oK, AHRE AR KA ORI A, (H A HE 5 A1
RMFER AR A T

%37 1-1-3 F ORDER BY £/ “HiF” 7l
f R A ] case RIAAXAEM “HEF” Bl MHELTTRFTR.

SELECT key
FROM Greatests

ORDER BY CASE key
WHEN 'B' THEN 1
WHEN 'A' THEN 2
WHEN 'D' THEN 3
WHEN 'C' THEN 4
ELSE NULL END;

key

Qo P w
1
1

WAL R R “HF” §, FEI “HF” 5kE sELECT F
IR

SELECT key,

CASE key

WHEN 'B' THEN 1

WHEN 'A' THEN 2

WHEN 'D' THEN 3

WHEN 'C' THEN 4

ELSE NULL END AS sort_col

FROM Greatests
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ORDER BY sort col;

key sort col

XMEER 1-1 Y1) W O T 7 R A9 Egit”
i 1), 7E GrouP BY fHJH1 5| A W] T SELECT -1-A) 41 1) 522 AHILA )
AAEXMEE LR EhrdE SQL K. [K24 ORDER BY -f-HJ#E SELECT
TH)ZJEHAT, FrBLLE sELECT T ) H AR U 51 CAR9] 1) sort_col),
ORDER BY JH]HALLGIH,

Hoslz, XFEEAEEARMMER, FRAEHAIVNRE. §heR
BT AR RIS RN —FFURRER T IN T FERHEF 5, shAF IR
KA 7. HIK, SQL IEAJIATR TAE & B %, mitt Arifs Bikir
e A SR 1 F AR,

A, WS AR O RA TS A X & e S, RS
XA T RS2

1-2 HEEMAE

S 1-2-1 A[EAEG

FERP S P, AFIEEH TAE S ERSR, TR
R A HIE R A S BREA R, AT TR En B 5 5imT
U\Tc
SELECT Pl.name AS name_1, P2.name AS name_2

FROM Products P1, Products P2
WHERE P1l.name >= P2.name;

L, JAVEFF T EAS HFL TEAS. HEIX 4 MK
SQL i), THHRYE BRI RIEFE A IE M RARAL T .
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3 1-2-2 S X HEF
T & D REOE & B IR, 0 XA vkt XEEL
B MM R g
SELECT district, name, price,
RANK () OVER(PARTITION BY district

ORDER BY price DESC) AS rank 1
FROM DistrictProducts;

) PARTITION BY HAWGRDEIRE TN NMOTEMIER @ FAAS
3% F PARTITION BY () % & &t S e g e\ > gy
w e DA IR A A kAT 20, FRCAFS 8 “district” %1,

WA R T &, FTRMRR X .

SELECT Pl.district, Pl.name,
Pl.price,
(SELECT COUNT (P2.price)
FROM DistrictProducts P2
WHERE P1.district = P2.district -- ERA— MK AR
AND P2.price > Pl.price) + 1 AS rank 1
FROM DistrictProducts P1;

XA RE R RIEE A BN T MRS L AR R — M X Py E 47
%4, 5% A%+ parTITION BY FHIFMERZAMIFR. 298, A
AT AR R TR HE I S

SELECT P1.district, Pl.name,
MAX (Pl.price) AS price,
COUNT (P2 .name) +1 AS rank 1
FROM DistrictProducts P1 LEFT OUTER JOIN DistrictProducts P2
ON Pl.district = P2.district
AND Pl.price < P2.price
GROUP BY Pl.district, Pl.name;

ZSIRR 1-2-3 BHALK
XA A A R R A M v, AT AT DA R XA, 7R
UPDATE 5] SET FHJH AT E AL IR 118 5 .
UPDATE DistrictProducts2 P1

SET ranking = (SELECT COUNT (P2.price) + 1
FROM DistrictProducts2 P2
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WHERE P1l.district = P2.district
AND P2.price > Pl.price);

T RS T 0 51 S 7 AR MO 4R, 4047 1X % vPDATE
EAR £ i, (ER K SO AR £ L
VA A 2% FE A 2 R HORARS . IR e

UPDATE DistrictProducts2
SET ranking = RANK() OVER(PARTITION BY district
ORDER BY price DESC) ;

1A &, Oracle Fl1 SQL Server A3 FF7E SET T A)Hh 44 F i H BR 2L,
FTeLEA 1T IERHATIXBACEY . 1T DB2 $hAT R AT 1)
A TA# Oracle % RESCELFRIFEITNRE, AR ZH - r&RE

-

UPDATE DistrictProducts2
SET ranking =
(SELECT P1.ranking

FROM (SELECT district , name ,

RANK () OVER (PARTITION BY district
ORDER BY price DESC) AS ranking
FROM DistrictProducts2) P1
WHERE P1l.district = DistrictProducts2.district
AND Pl.name = DistrictProducts2.name) ;

TLLER|, 5 DB2 MHEL, 7E Oracle Z5+p SEE AR — Lk,

1-4 HAVING FAafhE

) 1-4-1 B ESHRANNEIZE, FERLASRO—ITHIE
PLBE R VL 2, KA & F B S 1E HavING TR, AR
UNION #tf,

SELECT ' FHERKAHNRS ' AS gap
FROM SeqTbl

HAVING COUNT (*) <> MAX(seq)

UNION ALL

SELECT ' NMFAEHANSHS" AS gap
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B 3%

FROM SeqTbl
HAVING COUNT (*) = MAX(seq) ;
TR PRI ) 8 2 2 R AE PR URR I AR, PEREAS K LT
KEEIEH 1-1 T “7E case RN HE A RE” okt m
WA ? B84 HAVING A BEAT M o X E IR A), oS B A
SELECT THJIHT &AM &Mk . DR, S AP A2 N IEIX R .
SELECT CASE WHEN COUNT (*) <> MAX (seq)
THEN ' FHERKNGES
ELSE ' FMEERAMNES ' END AS gap
FROM SeqTbl;
BN “AEEER RIS S 7 A AR IS " XA A2 B+
1), BTl & Hrh— %5, 53— A% H Buse AT DLRIA . i FHIX
iy AT — R AR ATHE PR

LSRR 1-4-2 23] “4FERE
CASE KBNS ROZIXFES : FE7E 9 AN IR e slif2= ki 1,
BEH 0. WX casE RIAXMATHME SE S AT RIEH —E
WRULIHZ 22 B BT A ARTE 9 A RS 5E R T .
“O A IEAFAME ZME T, TR R 2 H BETWEEN 15 14,
BT T o
-- BRFAEFELTE o BMIEREMAIZBE (1) . £/ BETWEEN 1513
SELECT dpt
FROM Students
GROUP BY dpt

HAVING COUNT (*) = SUM(CASE WHEN sbmt date BETWEEN '2005-09-01' AND '2005-09-30"
THEN 1 ELSE 0 END) ;

WS
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MR KR TR LR AT G B — 28, IXTRRAE SRR A LA 38 0
T “HRFEERERIL” A WRFATBLE R, 4 B, SERNEAE
NEH “RHAERRER L BIR)E THE A — B A 252 b

Students

student_id (34 ID) dpt(3Px) sbmt_date(EZHHI) HFERLIRID

100 B 2005-10-10 0
101 B 2005-09-22 1
102 SR 0
103 SCERE 2005-09-10 1
200 LT 2005-09-22 1
201 TR 0
202 Z3%%k  |2005-09-25 1

PRk, ] EXTRACT BR%L (SQL bR %, IRIEED ¥
HIAR 5. B HEEERENT R 5 HTFUCES, AR Fis.

SELECT dpt
FROM Students
GROUP BY dpt
HAVING COUNT (*) = SUM(CASE WHEN EXTRACT (YEAR FROM sbmt_date) = 2005
AND EXTRACT (MONTH FROM sbmt date) = 09
THEN 1 ELSE 0 END) ;

AP EIRMG AL, RMEE AR A ML T, AR OARH
W72 30 Hik & 31 H (B 2 HAlD, MLLHT—AN5E7, XMEER SN
XTEWFRAFNAR . RKFAE TAE P4 7 200 FIEAT#R4E, A
XA R EII

255178 1-4-3 W S5 53 el R ) — AR 4L
FIT SR 1 AL HORT OB I AR 1R Ttems AT HU 2, AR5 FHSRAFHI M
i SRR 25 AN R B R A P E BT L T (HR R R AL R
B AVIRFEAN B T3 Ttems ARG, ANE RS A 2 /DR NIZS 515
HITHSL. Oy T HEBR XL “ToPriER R a7, R

279 ®



ERE Sl TES

SELECT SI.shop,
COUNT (SI.item) AS my item cnt,
(SELECT COUNT (item) FROM Items) - COUNT(SI.item) AS diff cnt
FROM ShopItems SI, Items I
WHERE SI.item = I.item
GROUP BY SI.shop;

EED1-5 HShEEMAE

G 1-5-1 EEBELTRERE

WEE—T, UHBERDHEIRE, BiZ% 245 MASTER i&4& DATA.
NGRS, DV TR AR A 4 A, BTA MASTER {80
S TG FRT.

XFEMTE, 225 DATA LI 1. BOA'E /2 H 3 TblPop (il
R PERD SEAHRI, FrLLE SRR TblPop A1 MASTER 4 SERR
FR—XZHFER. FIZE TolPop A1 MASTER MR J5, 458 HH
TR, BSURIARS I R BTN,

-- FE P REALEERETER
SELECT MASTER.age _class AS age_class,
MASTER.sex_cd AS sex cd,
SUM (CASE WHEN pref name IN ('&EFk', 'FkH")
THEN population ELSE NULL END) AS pop tohoku,
SUM (CASE WHEN pref name IN ('R, ' T
THEN population ELSE NULL END) AS pop_ kanto
FROM (SELECT age class, sex cd
FROM TblAge CROSS JOIN TblSex) MASTER
LEFT OUTER JOIN TblPop DATA
ON MASTER.age class = DATA.age class
AND MASTER.sex _cd = DATA.sex cd
GROUP BY MASTER.age class, MASTER.sex cd;

KEETIEM paTa H
SLHL2 TblPop

R ZMEAATIR A, E3Ch 2 R, s S T
“IIFIEH. AR *ﬁ%ﬁ‘]ﬂiiﬁﬁﬁﬁ%ﬁﬁf’ﬁ: BORS R — Mok
P12 —FER.

%S 1-5-2 IEBEZ T AL
RN L TN AT A, BT AIRATTRAZAR 25 2 i e A8 2 croup
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BY EMP.employee. X mM7ET#ZTFRITIEL. WH EHEH count(*), 153
(K45 B IERAT .

SELECT EMP.employee, COUNT (*) AS child cnt JREEfE A COUNT (%)
FROM Personnel EMP
LEFT OUTER JOIN Children
ON CHILDREN.child IN (EMP.child 1, EMP.child 2, EMP.child 3)
GROUP BY EMP.employee;

employee child cnt

FEREME FTHIFEAZE T EEUHESGHET “17. XEHEN
20 COUNT (*) 7E 11 # if 2 8 NuLL 4T B & £ N O, B I 78 X B 0 i fd

%F COUNT REIIT, 1BSHE
1498 s ras e COUNT( A4 ).
a" #oo
SELECT EMP.employee, COUNT (CHILDREN.child) AS child cnt
FROM Personnel EMP
LEFT OUTER JOIN Children
ON CHILDREN.child IN (EMP.child_l, EMP.child_Z, EMP.Child_3)
GROUP BY EMP.employee;

%)/ 1-5-3 £4MEFEF MERGE 287
XIRBAVIE LS, RIGIAT T

MERGE INTO Class_ A A
USING (SELECT *
FROM Class B ) B
ON (A.id = B.id)

AR . FEELEKRFT]

WHEN MATCHED THEN BiR . £ BIRRPFEENICRE
UPDATE SET A.name = B.name * UPDATE

WHEN NOT MATCHED THEN
INSERT (id, name) cik . EH BIRRPFFAEEMICRES

. — INSERT
VALUES (B.id, B.name) ;

MERGE 15&A) EE N =1, 5—Hudg e & IFRRMILE S, RIARREH
B A, ON (A.id = B.id) EVLHEZ LA,
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IRJE X RE SR ALK AT ULIC , JFARE 2 B UCHE B BEAT 73 SO B AR,
XFULEC L sk AT UPDATE (B Hb), XA VLA sk MAT INSERT
(CHO, PITHERFEER “A + B” IXFEAAE T2 BEENER (1a N2
PR fe e, MIEFPE X EoRERE R ERR, ERX BN
“SEEE” BRIAIR WA BRKN 1d7),

TE o5 A# F MERGE 15 A) 3RS, FATTAT LLf# F] UPDATE I INSERT
SIPIRAL TR, B A AR S K 45 R INSERT B I — kR .

1-6 RAXBEFERLLBITST

%3 1-6-1 B BITEIEA L&
A OCEE AT sToN BB, JeBH “ARGEEN AT — AT BN A, SR
JELIROREALE SF S

-- SRMEBKHEK . BB, #RIUREIRA (2) . £/ sTeN R
SELECT Sl.year, Sl.sale,
CASE SIGN(sale -
(SELECT sale
FROM Sales S2
WHERE S2.year = Sl.year - 1) )
WHEN 0 THEN '—' -- ¥
WHEN 1 THEN ' (' --#§K
WHEN -1 THEN '|' -- &
ELSE '-' END AS var
FROM Sales S1
ORDER BY year;

SIGN R HINME R HIWT S H IR S HONIEIRR 1, NFIRME -1,
0 PR 0, IXANEREURIRAS /2 SQL ARt kAL, [H K 2 AU S
Fro AR BLE, TEERITREOD 7, Phrgtdies 7, ma
RS SE et - AT ATt S

% )8 1-6-2 {§F OVERLAPS Zif =& {AtE X 8
AT s BETWEEN #45, ARESUWTF TR,



O
R T #RE £ LT OVERLAPS 18
WHIFIR, 185% (SOL e
(5447 )) % 20 % "BETWEEN 1
OVERLAPS 1573" o
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SELECT reserver, start date, end date
FROM Reservations R1
WHERE EXISTS
(SELECT *
FROM Reservations R2
WHERE R1.reserver <> R2.reserver -- SKRECMINAZAFETLLER
AND (R1.start date, Rl.end date) OVERLAPS (R2.start date, R2.end date));

B HTER

reserver start date end date

A 2006-11-03 2006-11-04
]| 2006-11-03 2006-11-05

B g ORI A HIE AR Z MR 2 SR, XHE
[FEIFERTLME N XS .
SELECT Rl.reserver, Rl.start date, Rl.end date
FROM Reservations R1, Reservations R2

WHERE R1.reserver <> R2.reserver -- SEREZDUMIBARTIE
AND (R1.start date, Rl.end date) OVERLAPS (R2.start date, R2.end date);

THER — FHATE R, 8 H BETWEEN [N 5 28 H I 7E 45 5 BLIK e AR A
RN, HEEHOER RS R, RS T R — ]S E S
fid %, OVERLAPS AN [H] X [A] /2 H & ). Bk, *f-FAXAE 10 H 31
H#ESMEAFIE, ovERLAPS NN “AHSE.

Bl A 1R 23 5t R & & 8 F OVERLAPS 1], 9 0 B3 b 4 B ik
TETRLIE IR, bR BB [E— R R — iR AT, B A
] R FRATT R AR 7 A0 VI ) ) EE R X 43 ] BETWEEN 342
OVERLAPS FLaJLL T @,

%>R 1-6-3 SUM B E T I E Y 23t E, #4 MAX. MIN,

AVG AT EH A7
W £ 8 MAX B
prc_date prc_amt onhand max

2006-10-26 12000 12000
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2006-10-28 2500 12000
2006-10-31 -15000 12000
2006-11-03 34000 34000
2006-11-04 -5000 34000
2006-11-06 7200 34000
2006-11-11 11000 34000

MEERFTTLER], )10 H 31 HAIEERZ 12 000, ZJGHids2& 11
H 3 HM, 2T 34 0000 HIUXFREE R REE, XA IEARE
PSS N SN EIRIER: 3 <o 5 N R i) LS bt O e [a R
KB —T, WTRESILIRATIF B — 2L, & 43T IH KRS, onhand
max [RE AR SRR A HT 40 5%

A8 MIN B IG5 08 vax A S, BRARE SR AN .

W /58 MIN B
prc_date prc_amt onhand min
2006-10-26 12000 12000
2006-10-28 2500 2500
2006-10-31 -15000 -15000
2006-11-03 34000 -15000
2006-11-04 -5000 -15000
2006-11-06 7200 -15000
2006-11-11 11000 -15000

IXVCR R BN 5 S8
BJEBAE— NE ave -

W £/ AVG B
prc_date prc_amt onhand avg
2006-10-26 12000 12000
2006-10-28 2500 7250
2006-10-31 -15000 -166.66667
2006-11-03 34000 8375
2006-11-04 -5000 5700
2006-11-06 7200 5950
2006-11-11 11000 6671.42857

XVCR R R IAE SR 5ME . ARNERA R IR« R
ME “REME”, B2 REACHEEHEEN “ Ri-THME”.
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1-7 H SOL#1THR&iEH

317 1-7-1 Bt “ 2 {EA UNION Btk %™

IR A2 25 ) 25 350 4 W i 5K 3% UNTON 22 J5 I 45 B 5 5 Sk i ok 3247 4
RTHEE, FrCLE A Bl g AT /0 X . Rk, FRATTRR 2
1E SELECT T-A)rpffi ] cASE Ris.

SELECT CASE WHEN COUNT (*) = (SELECT COUNT (*) FROM tbl A )
AND COUNT (*) = (SELECT COUNT(*) FROM tbl B )
THEN 'fH%Z

ELSE ' 8% ' END AS result
FROM ( SELECT *
FROM tbl A
UNION
SELECT *
FROM tbl B ) TMP;

A LVE PR AP HOEAR R T g, — Rt LR

ZIMAN-T-2 IBHREXRREIZE
A REIBRDOE R, A TRV SR T4 BRI AR Z S H A
FARASE B ) o I R A 1) A2 A (AR B R AR 58 4
— B R T, BT BAAS A SR EmpSkills—Skills A& 2% 4, [F] Bt 2R
Skills—EmpSkills & %%

SELECT DISTINCT emp
FROM EmpSkills ES1
WHERE NOT EXISTS
(SELECT skill
FROM Skills
EXCEPT
SELECT skill
FROM EmpSkills ES2
WHERE ESl.emp = ES2.emp)
AND NOT EXISTS
(SELECT skill
FROM EmpSkills ES3
WHERE ESl.emp = ES3.emp
EXCEPT
SELECT skill
FROM Skills );
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B

XA T AR ESHERN AR “(AcB) H (A B) o (A
=B)”,
WA —FhfE, Rl 5B TR AREE RITE, RSN,

SELECT emp
FROM EmpSkills ES1
WHERE NOT EXISTS
(SELECT skill
FROM Skills
EXCEPT
SELECT skill
FROM EmpSkills ES2
WHERE ESl.emp = ES2.emp)
GROUP BY emp
HAVING COUNT(*) = (SELECT COUNT (*) FROM Skills);

1-8 EXISTS iR A%

%S 1-8-1 AR —ITEMROEBER
N T ExTsTs RIE “ATAMATHR & val = 1”7 XFEMEENL
A, FEAANESE. KBRATT PG N IXFEET 5 4.

FTREHITER#E val = 1
= NEFEEHE val <> 18917

He e e J O 26 AR B SQL AR AR AT R B .

SELECT DISTINCT key
FROM ArrayTbl2 AT1
WHERE NOT EXISTS
(SELECT *
FROM ArrayTbl2 AT2
WHERE AT1.key = AT2.key
AND AT2.val <> 1);

HE, XFEEEA NGB . &GRPHSLAs C, (HEMAE TARM
ZHILAT Ao



O

£ FXATFEEEIT, CJ.Date
B2 HFE: “SOL R §Y EXISTS
HARETFT=EZENEHN
EXISTS,” FIEESE W FHEL
C.J.Date, EXISTS is not ‘Exists’,
Relational Database Writings
1985-1989, Addision-Wesley,
1990,

3-1 A

-- FRMER
key

A
€

HH A HILATE? A A, BATHE % — T YA Zval
FEAHHGE NULL” (SR, BT T A ER val <> 1 XA FAFRRAT
25 3L )¢ unknown, [KIE A 1) 10 1710 A2 HHILAE 1 75 1 R [m] 25 S
HRAS, A& AT NoT EXTISTS 2348 A WL FE K true. A1 M —
SRR, R HIXR.

--%1% . 5NuLL &
WHERE NOT EXISTS
(SELECT *
FROM ArrayTbl2 AT2
WHERE AT1.key = AT2.key
AND AT2.val <> NULL) ;

-- %245 . 5 NULL Bt S B AL unknown
WHERE NOT EXISTS
(SELECT *
FROM ArrayTbl2 AT2
WHERE AT1.key = AT2.key
AND unknown) ;

-- £ 35 . AAFEWEMRELEHE, I NOT EXISTS RINN AR true;

X SQL BRI S B L, FRATLE 1-3 irhibid NoT 1IN F NOT
EXISTS [FEATER B . 7E56F )y false B{ unknown I, 7]
() SELECT #i<xiR [F]7¥. {H/& NOT EXISTS AXZMX G, #adi—
I8 “BATIR B — true” SRALHE, thitZid SQL KA 1 X Fhar e
Wit SQL HRIE R R 2 HH 2 = (0184, Ml ExTsTs 1HiA 2 —(HiZ4H O.

Rtk A TRBNEMIIZER, TATUATEF BRI &R val
NULL )15 o

-- FHf
SELECT DISTINCT key

FROM ArrayTbl2 Al
WHERE NOT EXISTS

287 ®
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(SELECT *
FROM ArrayTbl2 A2
WHERE Al.key = A2.key
AND (A2.val <> 1 OR A2.val IS NULL)) ;

W HTER

key

©

TR “val A& Nunn”, FRATIE AW G N A I B 4k val
IS NULL. VRS MFERRT FHRIZ OR A& AND,
B BLIXAN A @R R T, AR R A R IR 6] Hme ?
AR 35— T oAy, BNa] LUE ] ALy 53R ¥ HAVING )RR .
B — A ALL 53] [P
-- HMf#% 1 . #H ALL 819
SELECT DISTINCT key
FROM ArrayTblZ Al
WHERE 1 = ALL
(SELECT val

FROM ArrayTbl2 A2
WHERE Al.key = A2.key);

ERFARE, BAMFE key FIFTHEATH val FEAEHDZ 1. X TSk
C R, XREATWIEAISWMENTL 1 = ALL(1, 1, 1, -, 1),
A mAavING FHIIARIED T
-- Hthfi@’% 2 . £/ HAVING T 6
SELECT key
FROM ArrayTbl2

GROUP BY key
HAVING SUM(CASE WHEN val = 1 THEN 1 ELSE 0 END) = 10;

KAMEEAEE R, AN 2R TIR? AT 1, ik
FINAZAE 10, FEAGIKSE, Sk som(val) = 10 HERTLAK, HENT
RERS AT AN, “Ani o7 B “Anje a7 IXFERITESR, FRAMEA T 58 A
PERRHIE R BOR IS T -

AL AT MR T X FE AR
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-- HH#ifR% 3 . % HAVING F6) thfF AHR1E R 5
SELECT key
FROM ArrayTbl2
GROUP BY key
HAVING MAX(val) = 1
AND MIN(val) = 1;

FATCE 1-10 FT P A AR AN, e TREH—MER: 2%
AR KENRMEMRSER, ZEGPAE R Ry 1. (3
it B R MR S AT A A ANE, IR R val FERAA 1A
NULL PIAME, B4 NULL AT Mgk

%515 1-8-2 [ ALL iBiARIEEHRENL
8 NOT EXISTS (5 Ak ALL IR, BT ENEGE T .

-- BEREZREMEITE 1 HE . £5 ALL BEARE
SELECT *
FROM Projects P1
WHERE 'O' = ALL
(SELECT CASE WHEN step nbr <= 1 AND status = 'j&ﬁﬁf(\,' THEN 'O
WHEN step nbr > 1 AND status = '&7%' THEN 'O
ELSE 'X' END
FROM Projects P2
WHERE Pl.project id = P2. project id);

W AITER

project id step_nbr status
€S300 0 5
CS300 1 52
€S300 2 EXE
€S300 3 EXE

X B — N IR SR EWIES), AAE 2 RAFIATRRIE O, XA
W RFRATARE X7, B AFRANE AR 2 “Fra 1T 8 ssid
T OMTRHE 7. 3 W2 RHAEBREUR —FhRLA o X FhEVE A (IR 5 E 4,
R e, BRI,

XEBEWIHAA — MR E RS RTEOSESHABAE, H2
K Z0 FTAA AT ARC OB X, FrLAERE A (/] NoT BXTISTS I 4F,
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)7 1-8-3 RRE
PR B RS T TR e LR — MR EERR? “AREeh 1
e B S LLAMR TR HARECRERR "—— M 5 =2 BR T 1 Fe H & L,
AEERBER AR B — UG, FRATT Z M X248 H
NOT EXISTS ¥4 5¢fF BRI SQL 1H A .

-- 8% . NOT EXISTS RiALFRE
SELECT num AS prime
FROM Numbers Dividend
WHERE num > 1
AND NOT EXISTS
(SELECT *
FROM Numbers Divisor
WHERE Divisor.num <= Dividend.num / 2 -- T BEZINMOAELE N TETESEN—F
AND Divisor.num <> 1 -- GFEAEE 1
AND MOD(Dividend.num, Divisor.num) = 0) -- "BRAR" WETEHE "BR’
ORDER BY prime;

W HTER

8

97

SR 2517, H Y, #ERBEEREL (dividend) FER%EL (divisor)
MG BINAEAEEES, DA e N T5THSER—F (F)
Wk 100 H L5, A L E M ST RL ER D, I IRATRT B
Divisor.num <= Dividend.num/2 X £ &4 46/ N FRTEE . AL,
REBAF T LR “num” FIRRS], FreAtEREtH EL LT .

AN ) A A AR LR RS, A GBS KK AT U — T
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3-1 A

1-9 H SOL &3 %351

Z S8 1-9-1 REFERIEREKEHFS——NOT EXISTS FnspiEfE
ffi ] NoT EXISTS I AIMEVEFIE A NoT 1N B AvRIE R ARALL,  FTbA
X RN AR ]

--NOT EXISTS hgA
SELECT seq

FROM Sequence N
WHERE seq BETWEEN 1 AND 12

AND NOT EXISTS

(SELECT *
FROM SeqTbl S
WHERE N.seq = S.seq );

15 FAME B RS TORR B — 2 . 3 B R A0 E BRI “ ik it
ITHMEFE R SeqTbl Hik k45 (1947 & B NULL”, #A)5 181 WHERE T
AKX NULL (AT HEG S ©,

KFEANMRIT, BEERNRIESH

1-5 %5,
SELECT N.seq

FROM Sequence N LEFT OUTER JOIN SeqgTbl S

ON N.seqg = S.seq
WHERE N.seq BETWEEN 1 AND 12
AND S.seq IS NULL;

Z, BATEFF T 4 M TEEEHNITT .

1. 1% /% : EXCEPT

2. A5 EXCEPT REiRAEMBEE R, MES TN E: NoT IN

3. NOT IN HJFB{l 5% : NOT EXISTS

4. IRIITT i SMERE

MATBEAEAIMERETT IR, 3X 4 P78 R LA SR me ? & 56 AT
BMEITHIRE, Hie LR . AEEA%E, EXCEPT #{H NOT EXISTS
U2, SMERAR S AR ERMEEGE, MERA LTS T,

MAERE FRE, BiFH)EIRE NOT EXISTS. ‘B MIIFAL B 5 R AR 3
HE7, HIRRIERFAFTLUHEIRR SeqTbl 1 “seq” FIE 5. EXCEPT 7%
LAWK R, mHESHF A avn 7] i TR DL % HF ).
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pad 1)
Joe Celko 7& (SQL M EitEm (&
4R ) 9 22.37% “NOT EXISTS
FNOUTER JOIN” hiftid, 1RZ A
& £ B o % 8t B wor
EXISTS [ HEEIF,

NOT IN 2x2AEIGEI P, FrltEaez TIRZ, 1 H 4% SeqTbl i “seq”
HIFAAE NULL I 45 R P ERh, X2 — AR A

MAMERERIERREN AN ERIFEATE EH T, E %A T LU 2
Tk “seq” FIME Il TEREJTTHIHEA L NOT EXISTS ZZAZ 5K @,

TEAF I AMERERE, W20 2 — AT §E sk 14: %k Sequence B “seq”
FIARBETFTE NULL. 5 U7F wHERE A1) HERR NULL B, FRATIGIEIX 731X
AN NULL 2 JR A A7 TE (1) NULL, 38 & BB E 7= AE I NuLL. A5, “seq”
Bk, R RECRUEAS Ny NULL, (HRZE S I AE 85 AT e — e
BRI AN BEAFE NULL.

Z3/W1-9-2 KF I —HEEESHEE
B 2 kg, i SQL iR = mA L LA WA, BE
M nor Ex1sTs B fl ] HAVING, M ETH S NEEN, Wk voT
BXTSTS (L 75 5 ELAEHON 1 ORAT 7, IR, RIS R
A,
SELECT Sl.seat AS start seat, 'AFWIT' , S2.seat AS end seat
FROM Seats S1, Seats S2, Seats S3
WHERE S2.seat = Sl.seat + (:head cnt -1)
AND S3.seat BETWEEN Sl.seat AND S2.seat

GROUP BY Sl.seat, S2.seat
HAVING COUNT (*) = SUM(CASE WHEN S3.status = 'JRTI1J' THEN 1 ELSE 0 END);

BTSSR
start _seat '~' end seat
3 ~ 5
7~ 9
8 ~ 10
9 -~ 11

VEVE R HAVING A5, HH NoT EXISTS B[4/ 2: s3.status
<> CRWAT ', IXHEME T s3.status = ' R
AR A RN, REFEEERN casE RIA &I LL T .
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SELECT S1.seat AS start seat, ':SKFl]' , S2.seat AS end seat

FROM Seats2 S1, Seats2 S2, Seats2 S3
WHERE S2.seat = Sl.seat + (:head cnt -1)
AND S3.seat BETWEEN Sl.seat AND S2.seat
GROUP BY Sl.seat, S2.seat
HAVING COUNT (*) = SUM(CASE WHEN S3.status = 'AFUT"
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AND S3.row_id = Sl.row _id THEN 1 ELSE 0 END) ;

B HTER

start seat '~ end_ seat
3 ~ 5
~ 10
11 = 13

AEL THY s3.row_id <> Sl.row id XN E AN S3.row_id

= Sl.row_id XEERE T

%3 1-9-3 KT FI—mE &SRS

7238 I AR S5 I R A GRS R S A 2w, S ik A
EXISTS M. A s3.seat f7 B LIS 4 3 A, TRIULERE

PREHER T 3 A~ WHEN FARHIR

SELECT Sl.seat AS start seat,
S2.seat AS end seat,
S2.seat - Sl.seat + 1 AS seat _cnt
FROM Seats3 S1, Seats3 S2, Seats3 S3
WHERE S1.seat <= S2.seat -- B—% . £HEARNLRHNES
AND S3.seat BETWEEN Sl.seat - 1 AND S2.seat + 1
GROUP BY Sl1.seat, S2.seat
HAVING COUNT(*) = SUM(CASE WHEN  S3.seat BETWEEN S1.seat AND S2.seat
AND S3.status ='%' THEN 1

-- &t

WHEN S3.seat = S2.seat + 1 AND S3.status = 'dj' THEN 1 -- &ff2
WHEN S3.seat = Sl.seat - 1 AND S3.status = 'di' THEN 1 -- &f3

ELSE 0 END);

B HTER

start seat end seat seat cnt



® 294

ERE Sl TES

AP ARG A 1~ 264 3 FE AR iR — e, (A
EXNE T E B T .

1-10 HAVING FAXEkXT

Z33F1-10-1 REEAE5ZEEEH—RIUL

COUNT RIS H A REE—F1]. BEARIX NI, (H2 WA, &
BB ANAHE U E B COUNT (material, orgland) ME? ELISHR! IXFEE
FEARNFH o

NI wAEE . BARASHRGER ], BATEITTLE 255 i — 7]
VYENSEAE# . REINTF TR,

-- EE (MH, BFEE) ASEEENEFH
SELECT center
FROM Materials2
GROUP BY center
HAVING COUNT (material || orgland) <> COUNT (DISTINCT material || orgland);

W T4

center

ISR AR DB B T AT B Y, W] DSl AT H R FE
o IR EAVIVE, Z/0A mR B ARG - BT AL, IE A
BT FEY RREATBLEN, R PR ERBTEL T

S — T, BVFA NSHE NI ML, HRREE, XAz
.

-- BF (MHE, BEE) A6FEENESH . HIRNE ST
SELECT center
FROM Materials2
GROUP BY center
HAVING COUNT (material) <> COUNT(DISTINCT material)
AND COUNT (orgland) <> COUNT(DISTINCT orgland) ;
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3-1 A

W TSR

center

R
BdHE

Mt a% R LRSS SR B ? IR, X4 2, AR <0
gk R, SRR CCORR)” B, REL CRAEWIERREIE
2 A T BEAERE ST ERTTRN, ARZ 57 B Bl AT %
PRULHES, TN EAT “BAMAIEAN— AT B BATRAFILI. X2 5RAE
RARE PRI R EEEE T, W —E .

Z SR 1-10-2 B FHRIFHER L

ROZAE 2257 MEONRE MR — mARGF PR, (ER U R R PR 4
PIZEAE. XEFETERIERIER 1507 82 “He” st
PRI AT DABC T AR -

SELECT student id
FROM TestScores
WHERE subject IN ('3, 'iEX")
GROUP BY student id
HAVING SUM(CASE WHEN subject = '#{%' AND score >= 80 THEN 1
WHEN subject = '"J5X ' AND score >= 50 THEN 1
ELSE 0 END) = 2;

student_id

PR g AN 7 A B A A ST AR AR, i UIX HLJE A WHERE 1-41)
Tt AT T HERR . BRI AR TR R RO E A TR,
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3: O sExw

REARERAS, BAPREIRETRIBAKT, THEFAE— L M B R 5,
BURHRABE TR BT,
IV R T L I B R B RN, 7S X BB IR A TR AT TR B

LT

Joe Celko, {SQL M EiER (5 4 kX)) ( A\RHBEHARIE, 2013 £ )
LT LR, X AN, EEmENRABF R T
SQL Rl MIRIXATAIRZ SRS, WRAE%%>) SQL, A4 EHX
— AP R T o SRR A Y S A A
EARPF Y AP R EREA L PR SQL wfEALR”,
FH I T 0L TR 0 PR B A v R B R KT N e ST R R B T 2 58 5 R
HHSCRRSROHT A 56 4 Bl

Joe Celko, {SQL f#=% (% 2 iR )) ( ARHBE HAR4t, 2008 £ )

TESS 1 RRORAT TR G, AR SCEH T4 2 I 56 2 MUV TH0H
MTRZ, MBS TVEZ B, IR, 52 AT
B . R O R R A R R A X S o Re i, 4B
EREE R

B T AR sehri X AR5 R % SQL KB A HE K
VAR PR A R I 8 o 36 A e 1 1) TG S 2 B e 7K S (¥ SQL 5.2 .
WYL (SQL BUBHERR) &AM NHRI R, WAXARRRZIES
VERSJBEERAEH, MEH X ARG SRR
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Andrew Cumming, Gordon Russell, { SQL Hacks) ( i& £ Xk 2 H kit #t,
2008 4 )

XAFNCE RIEEYE SQL M L2 R 1R 22— D16 1
ST EARREAMM (SQL ) A g (Fsk b, mAHPER
ZARAR R, AN X AR B EE A TIETEF R E] T Joe Celkodo o4
ATIRZ Web FFRIIRGIRIFL, FEEHGT MySQL Hd 2T -k .

TEEA TR brdE SQL LA SQL WA HIRZIMEL MR, HhEEA1K
M EWFEREAL T W it AR A E R IR S — R 5 R, BRI A
oAy A, HRARMES 1.

Joe Celko, {SQL HEXE ) ( ARHFEHAREE, 2008 £ )

XAPEA NP EARMEETT, WRNA TR, LS
JRR o 3K AR 2 B 2 U R A T ) O\ RO L HS R, 2015 46D,
PRV E= S EAINEZE N

Forhi R T S Gf ). RIFrR 26, K
I AR T A R A I BB SR BN, & —ARHHH B L
oo FRHELE 6 3 “YmALiksE” ML 10 3 “LL SQL MF B %7, &
A (R8s i TRET R — T .

M RFAIER T, A5 1-12 F5R1 2-6 4552 T IX AR Z R,

Joe Celko, Joe Celko’s Trees and Hierarchies in SQL for Smarties,
Second Edition ( Morgan Kaufmann, 2012 £ )

AR RER T Ok R H 4 FEAT SQL B PP, BN ARBIHE “AREIREF
AR AR TR G5 A4 (Bt B B R A BEE 7. VR BN BT PR
RZ T, PrUAsIEIR 28 e A S R X — xl, Bzl
TER T & BHIF= e

A= it R HE FE T R B AR, S AVER—Gi TR, F-A13G%
745 1) SQL #AE M TE S M AR R ? v 1 I 1AM R, A 45 42 SCHTAE
RS T SQL #RAEM T S5 M Bl 1O 7 i 5 8075, MATE. B35,
HIXAAH Joe Celko HAR)TH, (HRRXMHABABALEMA AN, X
T 5 B 56 [T B4 P AR A SRR AR g 5
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Frh VRN T ARHP R . AR B SRR ) JE R S5, E
SRR N B2 AT A RS R B &5 “Nested Sets Model” (i
BETHEEAD. AHNEARBRZ, Hik N AZBESNEARBIFAZ.

XAATE B A SCEAR, (H (SQL BUBIER (3 4 D) 3 36 HA
5537 AP HAR — N, KW ASHEE WM (NEZHHX
5K, HhEA http://www.geocities.jp/mickindex/database/db_tree ns.html).

B mipe

C.J.Date, ( RERRXRHIEE: THEMNXRIER) (BFILHRY,
2007 £ )

XA A P USRI AR, C.J.Date Sy— 2308 FE TRZIA S i A
Pk RBARESAI B, AR BRI RSEA, HiRiE b
DA 7KSF s P AR

AHER (BN R4 M AR EEITAEE? — N7
HEANERH2H? AR EE? ERR (CMRR) mIEEsL
P2

PER XGRS SEBR TAEA SR MBS I A E T ™1 (H @ 5
PHE.

Robert Ashenhurst, Susan Graham, {ACM BIR & & ) (BBF T
HhRAt, 2005 £ )

KA BR TARBHZIREI K Codd MBEPF L COCREURE: £
PR SRR . IXABIERIE AT REA KA SR E], R A P2 T U
FHiE—T. Codd FHEPHEH AR, XFT—4& TR UM AE T 25 5 PR .

FHEWLFX, (GEEFNEL) (FEE [WmEFE O3], BEHIMR)

KR A SRR BT, T HAME T EZH AT,
AR, Bl 58 4 BOA B AR AR SRR B 30 17 L
BEAh, EAPEAEE R, REGEYE, HAERWStitsET, B
RN THEWIE G T = AR R R
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ZWE, (TREES) (RHE [ERE &S |, MAHR)

B IRWIEAE, AL EIRIA ) B A ARt L T . X5,
EHEMES - AEGRIOATH. XAFHRT 1952 4, cafqf 2
WP, HEMESRXANERM S, ZXABIIREANTHFKZH Y
CEREE

Frhai& o TE I EGIN T X B AR S AR IR
FFARF A B PHE TR AL TS SQL KAE VM. XA RS
BogrAs, R A BAE AR S, Bk EBese A, i FLE 47
WK AL EH XA G A B0 TR AR IX A el i
Fto M AEH REER ST LR XA
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FRBEA [root HYS / NDAYEZ—
T, MEPR. —HET

i

WRTFEEH—NRELEEE T LIIHEE.

TENIAb 2 5¢ BB ZERIHE, BE R ERE— B RIHARIRLF . 1£
TR ANRE, 5FF2EAIMEH Web tF AL, $dlE EE 2k
M AHAL TR . AR 2 NFREREE A —FERAR A ?

BERAAZ)G, BEBR T AP, S TR EREEMINR. X
AR R TR PR, R UL H A HAIE A 3-2 W “SH iR
{HiX BEH TN AL KK,

XAPREEESAEFTEN (root 271E)® (ASCIL, 1991 4E). M-S
LT LLE H, EAR —ARRT IR A XA A 5 0 H
SR T UNIX RSEEHEAROE, 22— ARETREMHCCE. Baiw
XA L 7 4 N FA [F] sk TAR 2 IR SZ 8 K We ? s 21X 4
—H)iE: ERXMER E, TIREEKS 2@ NEY), 52 REE R
ZIRJRER 7. e A I AR A Bl UNIX X — F2 0, AR 71X h)
KIEFRERIERE. ERENIEEAE AR B SRR G, BE%
BT RIEN. RIS

REFZ—RXAH, RREERAIMNWECES Lk&k. mWRHEY
GWEH AN TANATELE2ARTE, BLEEXREZEREERM
HETHX MR ERE £, FHEHHEENTFREAOGEFEFTRINT A
NEBARBRB, AUEEFEFI T T LE&NB R RAl, #lk
RAEMZHH LR TRIAN, RIFEAFEEFHRANRI, BAH
MIAETH LR A BMEREHT - KRELIE, RAZEREED
AMBEERERNRMENHFBTE, (FHE “RAFBRNEEZH,
3k http://cruel.org/other/ditodias.html. )

CRAMEFEA — RAATCIN, RAARLR R CAREE AR
R A2 A B S 27 XD T AT, A B BRI At — B
JHEEH Lo
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BRERABZ G, BHEITMRLARE RS EF L 7 8. R
HREZA TR Z IR, AR T, MR EEEARRE
ROILAH R XM T80 T EEH R TR AT BE. XS
g, EHPELRE AR RTT T Y2

BN KRFRCEH A T, ABHSLHRA el UNIX Bl
18, EEHEFEOUIREAT 72k 08, PUNEEAKCTAIR, RULRENS 21
HHHE 2E AT SQL 4 il ARl (HR R B RE L R SRR 32 2K e ) T 570
FESCEF —FERGERTER, TSR LA AERE, IBAEE TRAFNHE R
BENT o P, WX sk, XA R AT IE R EE RS AE 1“8
PR BIREK BRI A RRER T . SR B “H 5 AR T4
PEERITE T, K% B ME RS AT L. RO TE AT A 4008, A A
i Ak

U, KBRS KK T . i !
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