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S1 Cl P3 4
S2 C2 P2 6
S4 C4 P4 7
S5 C5 PS5 10
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Rl: (A, B, C)
Rz: (A, F, C)
R, - R1 X Rz
R: (A, B,CF)

.R1 NRZ =R1XR2 oLi?T‘HRlnHRZ =¢;‘ D

’Rl > RZ - R1 ﬂRz O&T‘HRl — HRZ ;‘ D
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(Semijoin) wgw e
Dgd oo aibg Theta ,o b egee JSo o U
(00 iy 23 o ,0) X oo [
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1 ySlos U
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R; :=S X crry—pperty (P RENAME CITY AS PCITY)

R, (S#, ..., CITY)

S1 Cl
S2 C2
S4 C4
S5 C5

S Shas ol 0 p)l8 ?gz:/
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(Outer Join) Wigw 49y I

il Llg o s u> o Theta

25l aieS aw
Nc Left O.J. -\
DT Right O. J. -
DL Full O.J. -¥

R, == Ry M¢ Ry o,Slee U
HR4 = HRl U HRZ "

9 dJa.J) 99 )‘ ‘_;n)w; J.sg.u LgLQJ.sL: :R4 CERY 5 "

(Null Value) jladegee b 4l oS cor a5l Sodbssen slaslehls
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R, :==S24P

R,(S#, ..., CITY, P4, ..., W)

S1 Cl Pl 5
S1 Cl P3 4
S2 C2 P2 6
S4 C4 P4 7
S G _r»______10
5 G : 5,105 ol 05 030 5o Sz (CK ) Ry oS @ngl:f

Outer Join JSiw
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R,(B,,B,, ..., B,)
:J.Q.c Jaj.w H
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HR3 =X= HR1 _HRZ -\
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R, (S#, P#) = R,(P#) = Ry(SH

S1 P1 P1 S1
S1 P2 P2

S1 P3 P3

S2 P1

S2 P2

S3 P1

R, (S#, P#) = R,(P#) = Ry(SH

S1 P1 P1 S1
S1 P2 P2 S2
S1 P3
S2 P1
S2 P2
S3 P1

¢z Outer Divide G’Z;'//

0] 0




/ ¢ o o / . \
&7}’/&/"//&(‘?}/(&7

LA 4
L 2 4
r’,: :1--' ] ”' .
o _‘: _{\} J—‘}‘: ".'- . )
B ¢ 'I’Ilﬂi < g
I = \ > _,'_.l'. L3 LY *
g 9 (S WO Wod\e
AL
[ 2 ‘.:',; “0”

0“ ‘ ou}o

U-F g0 Jloass

\ (ol 255, gy Ao Sliw! LW glaccllosl ;1 aid ,F p yas Ml Wb gixo) /




S ywools Llowio

R CO L ¥ R PR WP VIS P 7YY K I L ) PRV VARG SO WRSCRSR WP ] IR SS OSSN S| WS DR a
el (9o 160 )15 olFaus 5D sladal, slmosls oL ;o oL Sldee plol o lastnl by SQL oLy

Data Definition Language (DDL) )

Structured Query Language (SQL) sls,sws
Data Manipulation Language (DML) g Query guage (SQL) slagws

Data Control Language (DCL) )
CREATE TABLE oo sl

DROP TABLE Jgu> i ¢ DDL 51 jgiws w EI

ALTER TABLE Jsu> 5.

516 bows) 098 oo oolawl single quote 51 glas, b e polie Byl g0 ,0 SQL &l jgiws joaiss U

.

D38 o5 )18 G goue polie Glbl o Jg (W o o2 |, double quote ools oL (slopiww
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CREATE DATABASE DatabaseName
03ld o5l Vi yguws U
DROP DATABASE DatabaseName
0,5 iy i Lads aiz o0ld olSGL SO o lei oo olews el o o
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CREATE SCHEMA SchemaName
DROP SCHEMA SchemaName
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CREATE TABLE oo (i o5 ygiuwd
CREATE TABLE TubleName J9uer Ry o g

{ (columnName dataTlype [NOT NULL | UNIQUE]
[DEFAUTL  defaultOption]|[ CHECK (searchCondition)] [, ...] )}
[PRIMARY KEY (listOfColumns), |
{[UNIQUE (listOfColumns),][, ...]}
{[FOREIGN KEY (listOfForeignKeyColumns)
REFERENCES  ParentTableName [(listOfCandidateKeyColumns)],
[ON  UPDATE referentialAction]
[ON  DELETE referentialAction]][, ...]}

9.\900._5.1).’3

L :lad

9
e

o= oL

{{CHECK (searchCondition)], ...]}

Jgo> 5,5 sbu| (CREATE TEMPORARY TABLE ;I soliiwl b) 55 Cdge 90 a1, Jgo e oo
by Jgam pl g ples ol (SQL Session) ,,l5 ael o aSul 5l o g el LLL slaosls gol> cdge
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CHAR(n), VARCHAR(n) :; 51,5 4
BIT [VARYING] (n) : oo d

NUMERIC(p, q), REAL, INTEGER, SMALLINT, FLOAT(p), :cous L
DOUBLE PRECISION

DATE, TIME, TIMESTAMP, INTERVAL : L ; [
.. d

PostgreSQL o L3l x> ools g95 Jlio yob a0 dsles oo Juted 2,5 sl |y g5 1 5]
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5w S 2 B ke lade (s :Default

Sadezeal g :Not Null

() ygimw polie oS, :Unique

(0,5 iy ol oS lgie @ 0aSG L 1) ldgins 51 s0laas lgi 00) (Shol 0dS :Primary Key U

Ol 4 oS bl Lggiw 5l solows olgs o) o>, oS :Foreign Key .... References .... U
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CREATE TABLE STT CREATE TABLE COT

PRIMARY KEY (STID); PRIMARY KEY (COID);

CHECK STMJR IN {‘bs’, ‘ms’, ‘doc’, <222’}

i
|
|
(STID CHAR(S) NOT NULL, | (COID CHAR(6) NOT NULL,
|
STNAME CHAR(25), i COTITLE CHAR(l6),
|
STLEV CHAR(12), 1 CREDIT SMALLINT ,
|
STMJR CHAR(20) , i COTYPE CHAR(1),
STDEID CHAR(4) i CODEID CHAR(4)
|
) P
|
|
|
|
|

|
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CREATE TABLE SCT

( STID CHAR(8) NOT NULL,
COID CHAR(6) NOT NULL,
TR CHAR(1),

YR CHAR(5),

GRADE DECIMAL(2, 2)

)
PRIMARY KEY ( STID, COID )

CHECK 0 < GRADE <20 >[ [ s 33051 (gw)@&o@.agm]
FOREIGN KEY (STID) REFERENCES STT (STID)

ON DELETE CASCADE

ON UPDATE CASCADE
FOREIGN KEY (COID) REFERENCES COT (COID)

ON DELETE CASCADE

ON UPDATE CASCADE
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DROP TABLE tablename [ CASCADE| RESTRICT]
Lol gy oo ey pai sloss aile) Jgoor au diwnly sLods] dad 45 045 o0 el CASCADE [
Bgd Bi> L5863 &g s (] 4wl B ouds sibe olpnogase

el RESTRICT ) giws oy

DROP TABLE SCT
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ALTER TABLE Jsu5> ks jgiws

ALTER TABLE tableName w9 Oy SIZ O Ly gl gt (9,5 4L
[ADD [COLUMN] columnName dataType [INOT NULL] [UNIQUE]
IDEFAULT defaultOption] [CHECK (searchCondition)] |
[DROP [COLUMN] columnName [RESTRICT | CASCADE] ]
[ADD [CONSTRAINT [constraintName]] tableConstraintDefinition|
[DROP [CONSTRAINT constraintName [RESTRICT | CASCADE] |
[ALTER [COLUMN] SET DEFAULT defaultOption]|
[ALTER [COLUMN] DROP DEFAULT]

gzl Oledbl Jguz a4 €axdg? (ygiw 40,5 aslsl

ALTER TABLE STT
ADD COLUMN STATE CHAR(10)
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DML ¢l 950 : TDB o cllee O

SELECT 2Lt
INSERT z0
-
DELETE B>
UPDATE Sibw oy
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SELECT b ;b ygiuws O

SELECT [ALL | DISTINCT | item(s) list
FROM table(s) expression
[WHERE condition(s)]
[ORDER BY Col(s)]
[GROUP BY Col(s)]
[HAVING condition(s)]

gz oolitul 4 Jgdz o (6,55 (slalaw i (sl DISTINCT ;1 0
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SELECT STT.STID AS SN,
STT.STNAME AS SName

FROM  STT
WHERE STT.STMJR=‘phys’
AND

STT.STLEV=°bs’

SELECT STTI1.STID AS SN,
STTI. STNAME AS SName
FROM STT AS STTI
WHERE STTI1. STMJR=‘phys’
AND
STTI1. STLEV="bs’
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2lyz Jgor )l pb s ol b Joux 5 (o5 S

(SELECT S.*
FROM S) AS MyS o0 5y
ORDER BY SNAME L 2

v

Ogsw 0 ylos Dgh a8 wb (Descending) Jg3 =

(Ascending) :sogre 5,8 i ®

:(Advanced features) 4 picy slrcubl

SELECT S#, CITY
' | [ %V —> siesNy

FROM S LIKE . ,
< > < ¢ 0’ > s " L
WHERE SNAME 1 NOT LIKE ‘ ’ 9 &9 ML
AL A g 5SS 2SS O s
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SELECT P# BETWEEN
FROM P
WHERE WEIGHT BETWEEN (5,15)
L

WHERE WEIGHT >=5 AND WEIGHT <=15
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SELECT S#, CITY

FROM S IS NULL
WHERE STATUS s NOT NULL [
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tablenamel tablename2 [CORRESPONDING [BY {column, |, column ...]}] |

r =

UNION [ALL]
op € {4 INTERSECT [ALL] }
EXCEPT [ALL]

“

o5 iy slaygis 63, o Casly )5 fac 1355 o3lizu] CORRESPONDING BY au35 51 51 O
B¢l oo plo
bl S i sloygim (55, oo Cawlgs ,8 Jos g oslawl BY ;300 CORRESPONDING 51 U
Dgus o0
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J39z 90 (Gl) g (255 o2 5 olien Heading (sl osliscwl b i L
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SELECT S.S#,
FROM S
INTERSECT

SELECT SP.S#,
FROM SP

SELECT SP.S#,
FROM SP
EXCEPT

SELECT S.S#,
FROM S

90 Jo
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SELECT S.S#,
FROM
EXCEPT

SELECT SP.§#,
FROM

S

SP
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Aggregation Functions [
il € AVG U
oo € MIN U
v L € MAX U
> € SUM
o o S sloss [ laiezesl &l e sloss € COUNT(*) / COUNT O

C2 L el slaps o BoS ags Condg dicion

SELECT MAX (STATUS) AS SMAX

FROM S
WHERE CITY=‘cl’
OR

CITY='c2’
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SELECT COUNT (DISTINCT P#) AS NI

FROM SP
g B lalad glgil slows

SELECT COUNT (¥) AS N2

FROM P
$2 g sodg Slakad S sloas

SELECT SUM (QTY) AS N3
FROM SP
WHERE S#=‘s2’
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GROUPBY U
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SELECT S# AS SN,SUM (QTY) AS SQ &£
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2w 5l e wisls GROUP BY S j0 a5 o911, Sgiw ab oyles o3 SELECT M5 0 ’{
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HAVING U

o las 05,5 45,50 byl 5 by by ol gl el 1Sl O

Ailos ) adgr awlad Voo 5l g a5 wiaw |y S aS A o led

SELECT S#
FROM SP
GROUP BY S#
HAVING SUM(QTY) > 100
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SELECT SNAME

FROM S, SP SP Jgus 5o | [S Jgo 5o
WHERE SP.S#=S8.5# AND SP.P#="p2’

{

[ Vg See (g5le als ]

SELECT T1.*, T2.* SQL s G5 <5 J

FROM TI, T2
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Tl [NATURAL] JOIN T2 [l
P e (ygi

(pU o2 g £55 o)
T1 A B T2 B C

4

0| @ T |
a2 b2 \> b2 c2
a3 b3 ﬂ c3
a4 b4 b5 c4

A

T1 [NATURAL] JOIN T2
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idigw ySdos Jloddo sl L
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SELECT SNAME
FROM S [NATURAL] JOIN SP
WHERE P# = ‘p2’

S SP S [NATURAL] JOIN SP

S# | SNAME | ... S# | P# | QTY S# | SNAME | ... | P# | QTY
sl snl sl | pl 100 sl snl ... | pl | 100
s2 sn2 sl | p2 120 sl snl .| p2 | 120
s3 sn3 sl | p3 500 sl snl ... | p3 | 500
s3 sn4 s2 | pl 50 s2 sn2 .| pl | 50
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SubQuary b iy w3 U

555 oy ummm %5 SELECT () 5 <l SELECT

[ SELECT}. .

[ SELECT}..

Outer Query SELECT

Inner Query
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&l ,Slec :NOT IN 4IN O

P9 99
SELECT SNAME
FROM S
WHERE S#@(SELECT S# FROM SP

ol Ubs, L \ WHERE P#=p2’)
- =ANY
B ySlos

L

X, V9

= SOME

:|).‘?| ,o).ul&o .

& b Cewr 9,0 SELECT Clg>
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S 55 0l5 50 onsS (Correlated) diws e 1) (55 )0 55 Gy o )0) (S 9 (59 G 99| 95
ool Bl gl 1 ¢ Sgm iew s FROM ST 10 04290 Jgoo 3 Seiew a3 F9,0 Liw n WHERE
Cdl o ] Syl Aol o yiw 1zl 5 b b diwopts o iw p gly>] 090 1a 68 H

WS oo L2l 5 Ko Sorm G Jgox 5l e pa il 4l (S50 e e st

SELECT SNAME
FROM S

WHERE ‘p2° IN| ( SELECT P# FROM SP

N

) WHERE SP.S#=S.S# )

= ANY l

= SOME CORRELATED U awspts i 32 53
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L [ theta ANY
< Jtheta  SOME} oGl U
theta € 1 _ " theta ALL
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1- SELECT S#
FROM S
WHERE STATUS <ANY (SELECT DISTINCT STATUS FROM S)

2- SELECT S# s ANY & (53l censl (5 ylio S5 SELECT Olso y52
FROM S Vi
WHERE STATUS < [( SELECT MAX (STATUS) FROM S) ]
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SELECT SNAME

FROM S
WHERE 0 <(SELECT COUNT(¥)
FROM SP
WHERE SP.S# = S.S#
AND

SP.P# = ‘p2’°)
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NOT EXISTS  EXISTS U

LS"""S)L’ Jﬁ"\?)o)hWQ}‘?j pos L’ 099 (o) U&Q‘D

SELECT SNAME

FROM S
WHERE EXISTS (SELECT *
FROM SP
WHERE SP.S# = S.S#
AND
SP.P# = ‘p2’)
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INSERT, UPDATE, DELETE g s U

INSERT z,s U
INSERT INTO table-name [(coll,col2, ...)]

VALUES (one row) | subquery

UPDATE table-name :UPDATE _;lwpelgs

SET col = value / experession [, col = value / experission | ...

WHERE condition(s) / subquery

DELETE FROM table-name :DELETE 44> U

WHERE condition(s) / subquery



INSERT INTO STT

VALUES (222 ,‘st2’, ‘IT’, ‘bs’, ‘D17)

INSERT INTO STT

CREATE TEMPORRAYR TABLE TI1

INSERT

VALUES (333’ ,°st3’, Null, ‘ms’, Null)

(STN, ....) oyl (owlils IS adadie b geiils Sledbl

INTO TI “59'“" To° Tl “"'99"’ Jﬁ""?' e )"5"““[5 d"““’)

(SELECT STT.*
FROM STT
WHERE STJ= ‘comp’
AND
STL = ‘ms’ )
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UPDATE COT
SET CREDIT="°1"
WHERE COTYPE=‘p’ AND CODEID= ‘DI’

9o SOl e o bwplow
UPDATE STT

SET STID = 88104444
WHERE STID = 88107777

UPDATE STCOT

SET STID = 88104444
WHERE STID = 88107777
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UPDATE STCOT
SET STCOT.GRADE = ‘U’

WHERE STCOT.TR =2 AND STCOT.YRYR = ¢85-86’
AND STCOT.COID = ‘COM222°

AND STID IN (SELECT STID
FROM STT
WHERE STT.STDEID =*“D111°) ;
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SS Bi> 88104444 somiils gl l,comlll o0 jo,085 Bis

DELETE FROM STOCOT

WHERE STID = 88104444
¢ SRR
AND Yol Lacsl sl Bd> ol L @gz,{

COID = ‘COM111”

DELETE FROM DEPT
WHERE DEID = ‘D333’

UPDATE STT
SET DEID = ‘Null’
WHERE DEID = ‘D333’
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Jloy slap s U
INF
(Codd) o5 oS slop 3 = 2NF O
3 . 3NFO
2] [
- (Boyce-Codd Normal Form) BCNF [
R ANFO| ¥
Y _i e
‘ji (Projection Join Normal Form) PJNF | SNF 1| \—”Q
6NF U | % 4
D3
(Domain Key Normal Form) DKNF ] -3
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5NFC 4NF C BCNF C 3NF C2NF C INF [
5L BONF oS glalayl, o Jlie jsbo ay oomy L

Cewd o2 3NF
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(Dependency Theory) Seuly 5,555 5! molo somdlio 4 5Ls ( Jlo s slop s cwyp sl U
Sly (6,95 3l sovnlie U

(Functional Dependency) b  SKiwsly

(Fully Functional Dependency) [sb] Lols b Swsly U

(Transitive Functional Dependency) alawly b b  Swoly [
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Sl a5 hais g STols ol Siwls RA cias 4 RB cas (FD) b Sawslg 6!57
:ye0 ol 30 L R LG oty ot 31,50 &le 4ol [blee B gl Jlase SO A 1 lake

IF t.A=t,.A THEN t,.B=t,.B

o, Ll il 5 & g0 4 alal, Ll JS oSl 558 L,

R((A, B, O A fA—>B
4 l;l’ ‘1 a,—b, > SA—>C
a 1 Cy
C
a, b, a, c; > SBoA
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