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o L RAREEEHERESHK

* 2. K%, ul, Bk EXRRER T, FNRRAKR (relation), RHPMEE—ATHAN
Ju C(tuple), KAFHI—FIFNEM (attribute)

o 3 RARTM: — KRR E L

s 4.3 BHENBUEES

* 5. 7T BUER AT HEI T

* 6. TH: ForEMEMARFEASELE

o TOHEPER L B ERE ST

o 8BRS BURFEARE BRI NE

* 9. RAMA: RAWBEEI, H—NBHESRANS BRI R R~ x, 1
KEZMA (relation schema) ~ int, FFREHI~3)

.+ SQL fajfy

L. ke 3

* 1.SQL: &b EMES (Structured Query Language), HT8 #FI#AE R REHE 2
* 2.SQL EF AL
» (1) #hiEe XiES (DDL, Data Definition Language): HT & XEHEELSN, Wb,
16 ORI o 2=
> (2) Bt fEiE S (DML, Data Manipulation Language): F-J~# A& sodls A v i
B, andmoN . BT BRI A ERAE
> (3) FEEENE (Integrity): T SURIZES HfE 1) 7E B LR
s (DA (View): HTOIEMEHME, MERET —DEREANRPEER
» (5) 55 45Mi (Transaction Control): FTEHEIEEFS, MIREHEN)—EUER T
B
(6) fix A2 SQL (Embedded SQL) FFhEs SQL: AV 7EHAWGRARE 5 N SQL XY

» (1) #XAL (Authorization): FHT&H R P AR AT e] 4% )
* 3. SQL %R € X

(1) EEAKT.

- char(n): EKFRH, KE A

- varchar(n): BKFFFH, RAKE N

- int: BH

- smallint: /NS

- numeric(p,s): ERE, p NELME, s N/NELEL
- real, double precision: VFmE, XU EF ML



- float(n): FEEEZ/DN n AT I AL

» BEFhSSTUERET BEAL A NULL fE, TR FNE AT

» char(5):abc JGHIFEZMIN24%, varchar(5) :abe J5 [H AT

» MELEFA char RAYPMER, WREAIKEARR, 7E 2 w2 B she s
TNEAN 258 DA BEA TR B — 3K

» BIE_FIRJEPE A TN B s AR S AR [E M abe, A=B I ELEC M AT REIR [, PRI IA 2K
H varchar

o 4 AR E X
» FRAITH CREATE TABLE i)k E Y sqL #=k

CREATE TABLE <=&=&> (
<BrE]l> <smiIzzem]l> [iikshkl],
<BIE2> <#IBRABD> [memEHR2],

<JBHEN> <HIBLLAIN> [mAEELERN],
primary key(<mitl>)# create table 4 &RIEAT EIE1L xRy £

);

> SQL SRR LA e BEMEZ)
- primary key (A, A, ..., A5 iﬁ%%@%i%%}%'riAjl,Aﬂ,...,AijEEa‘é%E‘sz
s At dE s HE— K

- foreign key(A i, Ajy, ..., Aj,,) references s: MG KRR KR PERTALRIE
(A1, Ay, .oy Ajy)  ERMERIIN KR s R TCHA LM ENE (B, Brg, -y B
FRIEUE

- not null: JETFLRE/RIXLEHEABEI NULL {H

create table department(
dept _name varchar(20),
building varchar(15),
budget numeric(12,2),
primary key(dept name)
)
create table course(
course_id varchar(7),
title varchar(50),
dept _name varchar(20),
credits numeric(2,0),
primary key(course id),
foreign key(dept name) references department
# WINLFS A RIR G T H T IRTERARM, HRAPIFRHRBLMEETdepartmentrey £
dept name=r
)5
create table instructor(
ID varchar(5),
name varchar(20) not null,# name/@iERAE9 =
dept _name varchar(20),
salary numeric(8,2),
primary key(ID),
foreign key(dept name) references department
)
> SQL A8 1A IR 58 MM 24 B (AT A B 2 B



» EP—PNLR
- drop table r: MIBRKR r LHFTEEIE
- delete from r: MIFRICH r HIFTA LA, HIRE KRB
> 3
- alter table r add A D: [AIKH r FIRHUHENE A, HEFERA N0, RRFEAHIU
HICHAR R A ERE N NuLL
- alter table r drop A: MR ZR r FMIEREME A
5.SQL B FEA L5 1
» R RAM

select name from instrctor;

# mawEEinstructorssRemARTAG NAMEEIEFI B R

select (all) dept name from instrctor;

# izawEEinstructorss®mPrmARAdept nameEIEMAEI AR, B9 —DRTLLUF RL—TIIRUA,
I AZEINStructors: &1+, — I ROBMITRERIL—RHBM

select distinct dept name from instrctor;

# mawrEEinstructorxRemAaRAEdept name/@kiato ey R

select name, salary*1l.1 from instrctor;

# maEwEEinstructorstRmsmARAnamefsalary*l. /B sey iR, ZFRESKE
instructors==x=uyikie

select name from instrctor where salary>80000 and dept name='Comp.Sci';
# mawEEinstructorx R+ mA#HRsalary>800008dept name

» ZRAAN

select name,instructor.dept name,building from instructor,department
where instructor.dept name=department.dept name;

# ZmBEWEERFRITOLR, REOAERS (2&: departmentBIELMEFTTDRXR P, ANARXRE
TES9 AT 4R

6. B AR H

» HHIEH

select name as instructor name,course id from instructor,teaches where
instructor.ID=teaches.ID;

# XEWE E A RITE B IATIRIRIES, sFHnameBEEE&>9instructor _name
select distinct T.name from instructor as T,instructor as S where
T.salary>S.salary and S.dept name='Comp.Sci';

# HEFHRTERHOAAAZRITGAE, VT CS RIARUTSY RIR L3 E5

£ A, FATH as KEFH instructor RREHXL N T, ¥ 5 —4 instructor K
REXNS, NI/ TR/ AR 5/ e A &

?ﬁ%kﬁ

- SQLfF A FERFEMREE, HAEMEEETEE, WHEAS Zr—
- ZMERE

* upper(s): BFFH s H N KEEA

* lower(s): BFfTH s BN/ NEEA

* substr(s,nl,n2): REIFRH s HMAE n1 FFEE) n2 AR R T 5

* length(s): R[EIFFFH s FIKE

. trim(S) LR s P Sk

s FRRERBES



» s1||s2: BFIFER s1 M s2 R — NI

» select 'abc' || 'def'HIZ5R&Z abedef
» select 'abc' || ' ' || 'def'HIZE & abc def
» select 'abc' || "' || 'def'HIZ5 & abcdef
» select 'abc' || NULL || 'def'HJZh 5 2 NULL
ARV ESC A B 22 458 ] RE SCHRAN IR R -7 B B A
- like iBHFF
* sl like s2: WERTFAFH s1 HHI o2 ULHC, MIR[EIE, 55 EHE
o B s2 AT RAA & P Al RO AT

»%:%ﬁﬁ%&ﬁ%ﬁ,?ﬁ$(@%§ FFefD

s RNERE AT

#ltn, 'abc' like 'a c'iR[MIEL, 'abc' like 'a%'iR[A|EL, ‘'abc' like '%b%'iR[A]
K, 'abc' like ' b 'IR[IE, 'abc' like 'a d'iR [\l

* like BHEAFFEE X0 KNS (BIRNGFRAILED, HELHIEE RS (il
MySQL,PostgresQL) FEML T AX 43 K/NEH like IBHAF, U1 ilike

select dept name from department where building like '%Watson%';
* escape & X LFFF
select name from instructor where name like 'Mc\ %' escape '\';

v x IBELT
- SQLHH * RonprHEM:

select * from instructor;

# mawEEminstructor: R mAREIE

select instructor.* from instructor,department where
instructor.dept name=department.dept name;

# mawEEminstructorss R smARIE

» HEFCAH R BN IR T
- order by TA)

select * from instructor order by salary;

# axEwEEINStructors:RhevrA/EIE, sFirsalaryEEeyEAFHSI T A

select * from instructor order by dept name,salary desc;

# mEwEEinstructors:RsewmAEIE, stiimdept nameBEkeyEA-FHsITE, #Edept name
Bk AaEey A Fiksalary/BkEr szt

- BRETEDLT, order by THIIETHFHFITCA, FTLAH] desc SR8 R & 14 Fr 4R
- SQL bRAESCVRAE order by TR RPEMIAGLE S5 O 1 IFER)

select name,dept name,salary from instructor order by 2,3 desc;
# ZEHS L—~1TEWFU

» where T-A)1H17]
- between ... and ...: WRBHEEECEERN, WIREFE
- ATHIE RS
* (AL,A2,...,An)=(v1,v2,...,vn): GOSJEME AL, A2, ... A0 BE 5T
vi,v2,...,vn, NMJR[EE
* 41, (dept name,building)=('Comp.Sci', 'Watson')



» HEHIBH

- union: FFIEH, REIMANEMERIIIE, ERPIAEETHEE TH

- union all: JFEH, REIWANEHRLERMIFE, ERTEESEE LA

- intersect: IBH, REINANERSERIALE, SRPAREHEE LA

- intersect all: ZizH, REIMNEMGERMNZE, SGRPESEEZICH (e, ey
HH I 2 e R NI — )

- except: ZIBH, RFIFHE -NEMGRPENE AT RESERPEAWTH, 7EH
ITEIBEZ AT X ey, o HB 2

- except all: ZizH®, REIF—-NEMLERPAEME - NERSERPEAR T,
EPITEIEH Z iIA L E

- HITHEAGEEMNHANERLIEIFEN, BEfSamBamMESErEE, IHX
IV 1 PR B R B L e S

select dept name from instructor

union

select dept name from department;

# XEWEBRARRAHRE, FEREFE 4 RIMEINSTructorsxRK+, T4 mmEdepartmentssxi+
select dept name from instructor

intersect

select dept name from department;

# ZBEWEERRAREGHRS, RerEzmaemEinstructorssxixs, wrmadepartmentssxi
select dept name from instructor

except

select dept name from department;

# xEWEERARRAHRE, RERBRMEINSTructorxRK+, BRHuMEJepartmentscR+

» H
- FHEARREAPEE nulUEH, WHZRERFEN null

~ unknown: FK/RZHEMEIEAZ true WAE false

- # where THJEAX — N oA THHE 1N unknown, MZTCAHANE & 7E AR 45 R

- is null: WERBMEEA null, WHREE

- is not null: WIREMEEAN null, NEREIE,

- is unknown: WIHJEMEIEN unknown, IR [A]F

- is not unknown: HWIRJEMEIEAN unknown, NI [A] &

select name from instructor where dept name is null;

# B E AT R B IRITEY S

select name from instructor where dept name is not null;
# X E WL E R A RS IRITE R

M A select distinct I, G5 @A B TTAL (eIl RPN TLALE R Y
RS 0ol R, SRR, FISs S as—ANXRERe, bid
X2 7R S A AT R R, ZEEA . nullenulUIR I unknown, T 72

true

create table employees(
id int,

name varchar(10),
department varchar(10),
primary key(id)

)



insert into employees values(1l, 'Alice','HR");
insert into employees values(2, 'Bob',NULL);
insert into employees values(3, 'Charlie',NULL);
insert into employees values(4, 'David','IT");

select distinct department from employees;

# mawEE=s: 'HR', NULL, 'IT'

select * from employees where department=NULL;

# i ERAT

select * from employees where department is null;
# zEwEEFAFT: 2, 'Bob',NULL,3, 'Charlie',NULL

MR TTHAETF RN EREMAESE, AT M EM R T, BEREEE AT, X
o e H TR G R, SfzEEH
» R UMESE (EGEZEES) NN, REHEAMEE N iR
- count: TFELEREL, R [FIESE R A THEL
* count(*): RFIFEMLERFP I CHEE, BFHEERTH
* count(A): RFIEMLARYEME A FFETEAE
- sum(A): IR[EIESE R ENE A BHEE A
- avg(A): RMIERSERTEME A FFEE R ME
- min(A): RFEIERLERFEME A PRME
- max(A): RMEIEWEERTEME A KR KE
- HEBEWERE N, W sum(A)FT avg(A)IZ[A] null, T count(A)IRI[A] O
- sum fll avg TN LR EUEE, (HIHE RE R ET UAEH T 2E 8 EUE & 1

select count(*), count(dept name), avg(salary), min(salary), max(salary) from

instructor;
# axgEwEEinstructorsxReyna ek, dept nameErkevdemtas-g, salary@EreeyF1E, R
ANTELFR B R TE

select dept name, count(*), avg(salary) from instructor group by dept name;

# ZBEWBRRBI LA, RESTRE, KREOIRITAIKIIZ RIKITEY F-39 T

select dept name, count(*), avg(salary) from instructor group by dept name
having avg(salary)>80000;

# ZBEWBRRBI A, RESTRE, ZXROKIMAKIOZ RN T LHE, ERQIEIPL T THRABY
800008 =

- group by TH): BEMEERILZ—NEEZ A B A
- having FHAJ: X )EMEs BT IE, (UPREEWE B TR e KR
- TEAFHREREES, select TRIFHIFTEIERER LI group by FHJH

=« g SQL

O - &2 SQL
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