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SEQUEL(Structured English QUEry Language)0il & &=
197449, IBM A2 A0 AN 2 H
IBMZ 'SYSTEMR' 2| OIHHIO| A2 & H &
- A &A 2H GIOIEHBI0I A AIAEN TR H Ol A
= SqQL
1986, SQL-86 &£ = SQL1
1992 N A, SQL/92, SQL-92 &£ = SQL2
CHS HA : SQL3, SQL-99
S H
at=Z DBMS?Q! DB22} SQL/DS2| GIOIE HHZ A=
ORACLE, INFORMIX, SYBASE s 1} &2 LIE 2/ AtOIA = AHEH

Dl= E& HAA(ANSH 2 =Ml & I 2(1SO) 0l A 2 Al T Ol &
HOIAS HE HUHE THE
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SQL(Structured Query Language)

@ soLel 2|
& PESEE |0

© S8 UOlEHlo

A0 AE
- Crsl ZMBES

|
+

—

% OI0I& H2/0i(DDL), HIOIEf Z20{(DML), GI0IE X 01 (DCL)

o Jls 25 NS

c Idt e Ll e | Department of Computer Engineering 3
Kumoh Mational Instituie of Technology


http://www.kumoh.ac.kr/index.html

SQLS E&
relational calculus

@ Relational algebral| S& L& + &&=
DES
@ J= dHl XA 4oy &0
@ AMEX ESHOI OIHHOIA MS
sgumziss

|
= ot= OOl HI0l A

@ SQL2|
@ & E RDBMS?Z2He| Met 0
.

@ ZH ool A

Ad)ls S
OlHZ A=
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@ ==Lz )80 &eE HEH
Java, COBOL, C/C++ St &
)

@ L d2E HR =2 Helot)| Elis dz2E 8 HR=Z2 N

|

@ AN AN
SQLYE=20= UlOIH XelE flst &2 & 2 (access path) Kl CH

SHOIMI TR

Note
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SQL OIOIH &2 =

@ AJ|0te JtEZ )
A 2| 0F

A2 0l =5t HI0IZ D JIEF RH QA £ 1=

- otkte S
AJ|0H OIS, A210t &= AL S JHA AL (HIOIE, |, S0, JlEt

LH=) g

CREATE SCHEMA UNIVERSITY AUTHORIZATION

SHLEE ;
% Al HIZ£ CREATE SCHEMA Z [t CREATE DATABASE &2 &

use
information_
schema;

9 I- %l- § j- show tables;
— SFSQL AIAENAMS A0S 2 & &
— Information_schema: J1 JtE 2 10 &£t 2= AJ|0t0 st 2 M

=
=

[ I
0=

-2
o
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Tl 2= (1)

CJETEIR-PN

CREATE DOMAIN Z=0i¢!l 0l GIOIe_Et
[J13 2t_Fol]
[SOIQ_HSEEAH_ Ol AE ],

L_O—’ _— y

— ex) CREATE DOMAIN Dept CHAR(4)
DEFAULT '2??’

CONSTRAINT VALID-DEPT 0% =

CHECK( VALUE IN i

(‘COMP','ME', 'EE','ARCH', '22?"));

ALTER DOMAIN =02l 0| <8HdE &>

ol
0l =l
(H N AE

£ 1Ir gy
o sH |—H

DROP DOMAIN &0i12! 0| RESTRICT | CASCADE ;

a Mt aa=ﬂamtnqm Department of Computer Engineering 7
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=

==,

18 2= (2)

@ GOl EFE
@ AMAE OIOIE EFRSHALZ
= At
— INTEGER, SMALLINT : &2
— FLOAT(n), REAL, DOUBLE PRECISION : &!
— DECIMAL(i, j), NUMERIC(, j) : & %=Xt
= At AEE]
— CHAR(n): & 20| 2K
— VARCHAR(n) : Jt& 20| 2K
HE AER

— BIT(n), BIT VARYING(n)
= M
— DATE : YY-MM-DD
Al 2t
— TIME : hh:mm:ss
— TIMESTAMP : DATE2I TIME &£ &

— INTERVAL : DATE, TIME, TIMESTAMP &t

. . .
a htﬁﬂ%ﬂ!ﬁﬂlmqm Department of Computer Engineering 8
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JI= HIO0I=2 &4 (1)

P HIOI=2 &=

Jl= E'”O|§ (base table)
— & ci DDLO 2loll BtE 3 Al= HIOl=
- SAHECc=zZ =M Jis
= (view)
— DDLZ SHSUHAIKEt SAELZE &M St
- 4 J|=2 HIOI=22H &= < (derived) &l Bt=H Xl= Jtal HIOI=
(virtual table)
2 Al €0l 2 (temporary table)
— DDLO 2ol 2= AXl= Z40] Ot
- doZ Mo ¥ S ZU=Z2 S A= HO0l=

a Idt aa=eamtnqm Department of Computer Engineering 9
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JI= HIOIS2 44 (2)

g 28 Al

=2 L O M

0

CREATE TABLE J|=2HI0|E
{202 CI0IE{ELY [NOT NULL] [DEFAULT 24}

PRIMARY KEY (Z0I1Z2 2|AE)]

{[UNIQUE (Z0|E 2IAE)]}

{[FOREIGN KEY(Z0IE 2|AE
REFERENCES J|=2HI0IZ[(Z0/E 2IAE)]
[ON DELETE S4&]
[ONUPDATE 41}

[CONSTRAINT 0| 2] [CHECK(X 21 A))]);

[ ] . .
a Iqt iﬂaﬁﬁmfﬂﬂﬁl Department of Computer Engineering 10
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JI= HIOI=2 44 (3)

@ Ol Al

CREATE TABLE ENROL
(Sno DSNO NOT NULL,
Cno DCNO NOT NULL,
Grade INTEGER,
PRIMARY KEY (Sno,Cno),
FOREIGN KEY(Sno) REFERENCES STUDENT(sno)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY(Cno) REFERENCES COURSE
ON DELETE CASCADE
ON UPDATE CASCADE,
CHECK(Grade [1 0 AND Grade [ 100));

[ ] . .
a Iqt iﬂaﬁﬁmfﬂﬂﬁl Department of Computer Engineering 11
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JI= HIOI=S2 MAHE BE (1)

@ Jl= HIOI=2] M

ol b} & Al

L O M

DROP TABLE J|2 HI0IE 0|2
{ RESTRICT | CASCADE } ;

DROP TABLE COURSE CASCADE;

c A a | D|- X-” j-I DATABASE

Ol b} & Al

L O ™M

DROP SCHEMA A3|0t 0|E
{ RESTRICT | CASCADE };

DROP SCHEMA UNIVERCITY CASCADE;

a Iqt aa=23mtnqm Department of Computer Engineering 12
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JI= HIOIS2 MAHE BHE

@ Jl=HO0l=2 B3
2Bt A
ALTER TABLE J|2 HIO0IE 0/
([ADD € OlZ GIOIE _EFY][DEFAULT JI& g+] |
[DROP Z_0|&] [CASCADE] |
[ALTER &€_0|S (DROP DEFAULT |

SET DEFAULT JI& 2H1);

(2)

DS

— ALTER TABLE ENROL
ADD Final CHAR DEFAULT 'F;

— ALTER TABLE ENROL
DROP Grade CASCADE;

[ ] . .
a Iqt ﬁaagamtnqm Department of Computer Engineering 13
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Example

@ CHEH(University) 2t H OIOIE HI Ol A

AH

0|

100 LP —JF pos, 4 a=EE

200 &b 2= 3 I47|
300 Z%* J| EH 1 >4 o £
400 |[zea| 4 R
500 st = 3} 2 N

o=
(COURSE)

C123 T2 )y 3 24 IF- S8 =
C312 AtE A 3 9*“E1 St 2t
C324 St AL 3 2 = H O &
C413 | OIOIEHH Ol A 3 >4 I £y 0l =
E412 5t & Al 3 SN =4

' Idtauaﬂamuqm Department of Computer Engineering 14
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Example (cont’d)

==
=

@ CH=r(University) 2t H Gl Ol & 8l 0] A

Ve | 1| e e e

100 C413 A 90 95
100 E412 A 95 95
200 C123 B 85 80
300 C312 A 90 95
300 C324 C /5 /5
300 C413 A 95 90
400 C312 A 90 95
400 C324 A 95 90
400 C413 B 80 85
400 E412 C 65 75
500 C312 B 85 80

a Idtﬂﬂﬂﬂiil}[lqil Department of Computer Engineering 15
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SQL GIOIE ==&

@ Olol & 44

Jlg2 X
SELECT S _CclAE
FROM HIOIZS_clAE
WHERE LA,
ad Z
Gil Shame  Sno
SELECT Sname, Sno Lt&9 100
FROM STUDENT HIIEH 300
WHERE Dept = 'ZHH"; 2921 400
SELECT STUDENT.Sname, STUDENT.Sno
FROM STUDENT
WHERE STUDENT.Dept = '@ &FH"

[ ] . .
a Iqt ﬁaagamtnqm Department of Computer Engineering 16
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CIOIE 24 (1)

@ H2H Al AE (closed system)
JIZ HIOI=S M2l 200t &£ T2 HIOIE0| &= AIAE

=

=& & 2| Z(nested query)2| 0|2 & J|=

@ SQLLUt O|EA 24 2E 2 Rt0[E
SQLZ| HIOI=
- otHIOI= UOl S22 dZ25(") ==
— Primary keyE BtE Al D} OF ot= A2
- 0|24 SQLY HIOI=+&=2 &
- &2 A0 =52 5l Eote U= & & (multiset) & = &4 (bag)
2

— DISTINCT E Al : et €2 20 E U=

[ ] . .
a Iqt e Ll e | Department of Computer Engineering 17
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CIOIE 24 (2)

@ LBHEOI HA
SELECT [ALL |DISTINCT] & 2IAE
FROM o2 2lAE

[WHERE Z21]

[GROUPBY g _2IAE

[HAVING Z=24]]

[ORDERBY & _2|AE [ASC|DESC]];

@ S ZUN0 d2ES =5 M
SELECT DISTINCT Dept

FROM STUDENT;

@ HOIES2 8 MFE M= 8%
SELECT *
FROM STUDENT;

a hlqt_ﬁaaﬁammqm Department of Computer Engineering 18
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GIOIE 2444 (3)

@ X2H 2HM

— O /™

SELECT Sno,Sname

FROM STUDENT

WHERE Dept ='3 &+ &' AND Year = 4;
@ =NE YAHIGHE 24

SELECT Sno, Cno

FROM ENROL

WHERE Midterm [ 90

ORDER BY Sno DESC, Cno ASC; S
@ MEAN 2SI AEZQ| HA S M b1

SELECT Sno AS &t 'S2HAIE ="' AS AlE, Midterm + 3 AS &%
FROM ENROL
WHERE Cno ='C312%

a hlqt_ﬁaaﬁammqm Department of Computer Engineering 19
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CIIOIEl & 48 (4)

@ =2 H0IZ22EHO ZA(E
4 SELECT S.Sname, S.Dept, E.Grade

FROM STUDENT S, ENROL E
WHERE S.Sno = E.Sno AND E.Cno ='C413";

@ XD AFAIO HIOI=0 £Clote= & A
4% SELECT S1.Sno, S2.Sno
FROM STUDENT S1, STUDENT S2

WHERE S1.Dept = S2.Dept
AND  S1.Sno < S2.Sno;

q !{i:t 2ESLBMUHA Department of Computer Engineering 20
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CiIOIEl & A8 (5)

@ FROM Z 0| £02! FHAl
SELECT Sname, Dept, Grade

FROM STUDENT JOIN ENROL ON

(STUDENT.Sno=ENROL.Sno)
WHERE ENROL.Cno ='C413";

SELECT Sname, Dept, Grade
FROM STUDENT JOIN ENROL USING(Sno)
WHERE ENROL.Cno ='C413";

SELECT Sname, Dept, Grade
FROM STUDENT NATURAL JOIN ENROL

WHERE ENROL.Cno ='C413";

a hlqt_ﬁaaﬁammqm Department of Computer Engineering 21
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CiIOIEl & A8 (6)

@ &l & %=(aggregate function)E 0| st & A4
&3 &< COUNT, SUM, AVG, MAX, MIN
~SELECT COUNT(*) AS 32
FROM STUDENT;

—SELECT COUNT(DISTINCT Cno)
FROM ENROL
WHERE  Sno = 300;

~-SELECT AVG(Midterm) AS S2tE
FROM ENROL
WHERE Cno=C413’;

a Idt ﬂﬂaﬁﬁmfﬂﬂﬁl Department of Computer Engineering 22
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CIIOIEl & 48 (7)

@ GROUPBYZE 0|=gl &4,
4@ SELECT Cno, AVG(Final) AS J|2 &
FROM ENROL
GROUP BY Cno;

@ HAVING= AtE et &4 4

@ SELECT Cno, AVG(Final) AS Z#
FROM ENROL
GROUP BY Cho
HAVING COUNT(*) >= 3;

q Idt e Ll e | Department of Computer Engineering 23
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=
- UE 22 =20 S & (nested) =l 0 AtE= HM=
— St : SELECT-FROM-WHERE-GROUP BY-HAVING

- =SE = B Aoz Egotd Y= 2=
—~ INCISOl Al : &9 BHA AAMRN(E)Z A Jis
SELECT Sname
FROM STUDENT
WHERE Sno IN

(SELECT Sno

FROM ENROL
WHERE Cno ='C413");

a Mt %a=gammqm Department of Computer Engineering 24
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GIOIE] 244 (9)

@ 2= Xo|22 A2 EH 24 M(cont’d)

SELECT Sname
FROM STUDENT
WHERE Sno NOT IN
(SELECT Sno
FROM ENROL
WHERE Cno = ‘C413’);
SELECT Sname, Dept
FROM STUDENT
WHERE Dept =
(SELECT Dept
FROM STUDENT
WHERE Sname = ‘& J|EH’);

a hlqt_ﬁaaﬂammqm Department of Computer Engineering 25
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CIOIEl &4 (10)

9 R HO2S AHEE & M(cont’d)

@ SELECT
FROM
WHERE

O O ™/

Sno, Cho

ENROL

Final > ALL

(SELECT Final
FROM ENROL
WHERE Sno = 500);

a !qt ﬁﬂ%ﬂaﬂlﬂlﬂlﬂ

al Instituie of Technology
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CIOIE & 48 (11)

@ LIKEE AtEot= &4
@ LIKE
- B AEH IHE (substring pattern) Bl 2 & AFX}
@ %
- ™ 20|12 HH S AESE 2] S22 20|
@ _ (underbar)
- = At otLHE 2| 0|

@ SELECT Cno, Cnhame
FROM COURSE
WHERE Cno LIKE 'C%';

c Idt e Ll e | Department of Computer Engineering 27
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CIOIE 2 (12)

@ NULL=S ArES et Z 44

NULL

— & 8 2 (missing information)

— gt UK B 22 & gt (unknown value)

— o &I K| &= gt(unapplicable value)

- &M 02 725t gt(withheld value)
NULLO| =J}t& 3-8¢ =2l(3-VL: 3-value logic)

- =t =2 EH &E(true) = H X (false) = Ot O] & (unknown)

AND T F U OR T F U NOT

T TFU T T TT T F
F F F U F T F U FoooT
U U F U U T U U U U

. . .
a htﬁﬂ%ﬂ!ﬁﬂlmqm Department of Computer Engineering 28
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s TS L —

CIOIE 2 (13)

@ NULLS= AtSet & 44 (cont’d)

SELECT Sno, Sname

FROM STUDENT

WHERE Dept IS NULL;

“A 0|Z IS[NOT] NULL”EI A E
— " 0l =NULL"S A2 =8 A A

el ZAN0A Bl AL Z20] AlS

Year2| g0 €21 A2 g2 25 HAX0IHL =8

Year > 3
Year = 3
Year = 3
Year + 3
Year = NULL (EE & &4!)
Year # NULL (EEH & &4!)

Department of Computer Engineering 29
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AH
U= 'C413°0ll S=8t st 015 = S Motet.

SELECT Sname
FROM STUDENT
WHERE EXISTS
(SELECT *
FROM ENROL
WHERE Sno = STUDENT.Sno
AND Cno ='C413);

LI\ Ol

Note : EXISTS 0I5t SELECT 20| ZH(Z2& &0/ Ot=) [
SELECT 22 Al 8

s
[—

Department of Computer Engineering 30
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GIOIE 24 (15)

@ EXISTSE AtEol= & A (cont’d)
@ U= ‘C413°0ll E20HA L2 Mo 0|ES L Molel.
4 SELECT Sname
FROM STUDENT
WHERE NOT EXISTS
(SELECT  *
FROM ENROL

WHERE Sno = STUDENT.Sno
AND Cno ='C413);

a !qt ﬁaaeammqm Department of Computer Engineering 31
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GIOIES 2144 (16)

@ UNIONO| ZH&A &l &4
4 SELECT Sno
FROM STUDENT
WHERE Year=1
UNION

SELECT Sno
FROM ENROL
WHERE Cno ='C324";

c !qt ﬁaaeammmm Department of Computer Engineering 32
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@ LULIXO| T Al

—_— 1 - O /)

% UPDATE

SET
[WHERE

d otLte g2 &
@ UPDATE

SET
WHERE

=2 dIZE

% UPDATE
SET
WHERE

CIIOI &2 &

HOI=

STUDENT
Year =2
Sno = 300;

2

COURSE
Credit=Credit + 1
Dept = '& FH";

a !gi\:!;ﬁﬂ%ﬂ!ﬁﬂlfﬂqm

natituie of Technology
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GIOIE S Al (2)

A< (-] —
9 2L W2 0|85 B

UPDATE ENROL
SET Final = Final + 5
WHERE Sno IN
(SELECT Sno
FROM STUDENT
WHERE Dept ='& = &");

UPDATE STUDENT
SET Dept = (SELECT Dept

FROM COURSE

WHERE Cname = ‘Ol Ol & HI O] &)
WHERE Year =4;

[ ] . .
a Iqt ﬁaagamtnqm Department of Computer Engineering 34
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CIOIEL 2] & & (1)

@ 2 u} Al

= —/

0

@ INSERT
INTO HOIS [(€ 0|8 2lAE)]
VALUES (Gt 2IAE);

@ INSERT
INTO HOIS [(€ 0|8 2lAE)]
SELECTZS;

c Idt e Ll e | Department of Computer Engineering 35
Kumoh Mational Instituie of Technology


http://www.kumoh.ac.kr/index.html

PdD=2 AE

@ INSERT
INTO
VALUES

@ INSERT
INTO
VALUES

@ INSERT
INTO
VALUES

s TS L —

CIOIE 2] & & (2)

AFO]

o |

STUDENT(Sno, Sname, Year, Dept)
(600, "2t & E" 1, 'A+H");

STUDENT
(600, '&fat&E" 1,'3 7+ H");

STUDENT(Sno, Sname, Year)
(600, '"Ef&r A" 1);

Department of Computer Engineering 36
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CIOIER 2 &E (3)

9 2 NO2S 0|2F YRCE 4

== of
@ INSERT
INTO COMPUTER(Sno, Sname, Year)
SELECT Sno, Sname, Year
FROM STUDENT
WHERE Dept = '& = H"

Department of Computer Engineering 37
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GIOIE 2l AR (1)

@ Lt A
@ DELETE

FROM Hol2

[WHERE Eyalk

@ oflte dIZ= A A

@ DELETE
FROM STUDENT
WHERE Sno = 100;

Note : Primary key 2t referential integrity(&2 X 2 4) X

q Idt aa=eamtnqm Department of Computer Engineering 38
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GIOIE 2l ALHI (2)

9 =2 d2E AN

@ DELETE
FROM ENROL;

@ 2= EOFE=S A=t AN
@ DELETE
FROM ENROL

WHERE Cno ='C413" AND Final <60
AND ENROL.Sno IN

(SELECT Sno
FROM STUDENT
WHERE Dept = '& ZE");

a Idt aa=eamtnqm Department of Computer Engineering 39
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SQL &

@ otlt &£= = 0/4 2] J|= HIOI=(base table) 22 H = & & O
=0 Al= Jt4 HIOI= (Virtual table)
@ 2F AJ[0= Rt JI=HIOIE&2 822 +4=
@ JI2HO=22 =UE= "Rl & (window)
=& (dynamic) o windiow
— cf.) Snapshot: static et

@ =& 20| Ot
SOl HO|Bt A|AE IS 2 _1(SYSVIEWS)0ll SELECT-FROM-
WHERE®S @iz M&&

@ =0l tHet BHE - HIOI=0 et HE (MetE )
= Jts< = U S (derived attribute)
ErrorJt 28t o= S (with check option)
Null2 T & = U S (R0l 8= attribute)

@)
St
=

a Mt aa=ﬂamtnqm Department of Computer Engineering 40
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@ UBHEA

CREATE VIEW & 0IE[(¥ 0IE 2IAE)]
AS SELECTZE
[WITH CHECK OPTION];

oQ!

d WITH CHECK OPTION

AHAO0ILE & AL Al 221 =01

CREATE VIEW CSTUDENT2(Sno, Sname, Dept)
AS SELECT Sno, Sname, Dept
FROM STUDENT
WHERE Dept =" F &’
WITH CHECK OPTION;

insert into CSTUDENT2 values (600, ‘OISR Z’, ‘HIIEZHY A’
— Error 244

a Iqt aa=eamtnqm Department of Computer Engineering 41
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=o| M4 (2)

4% CREATE VIEW CSTUDENT(Sno, Sname, Year)
AS SELECT Sno, Sname, Year
FROM STUDENT
WHERE Dept="& FH";

Jl= HIOIS StA(STUDENT)S & =E 1 & (CSTUDENT)

7] 3} 51
(CSTUDENT)

a Idtauaﬂamuqm Department of Computer Engineering 42
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29| M4 (3)

@ 0l (cont’d)
CREATE VIEW DEPTSIZE(Dept, Tstdn)
AS SELECT Dept, COUNT(¥)

FROM STUDENT
GROUP BY Dept;

— ASSELECT: €2 0| &=

A% 20het AU 2 0120 522 X

S BEA 2 018 ZA

[l

CREATE VIEW HONOR(Sname, Dept, Grade)
AS SELECT STUDENT.Sname,
STUDENT.Dept, ENROL.Final
FROM STUDENT, ENROL
WHERE STUDENT.Sno = ENROL.Sno
AND ENROL.Final > 90;

- = Ji Ol&f HI0lZ &0

a Mt aa=ﬂamtnqm Department of Computer Engineering 43
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2ol M4 (4)

@ 0l (cont’)
4% CREATE VIEW COMHONOR
AS SELECT Sname
FROM HONOR
WHERE Dept = '& =+ H";
- dol=El HE 0|20ol{ & g & &9

@ K tnzosman

le of Technology

Department of Computer Engineering 44
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=9 ’AH (1)

Al

L

9 UBtE

oQ!

@ DROP VIEW =_0l& { RESTRICT | CASCADE };

— RESTRICT
- CIE ROIM BXED AKX e & CIOIEH 01 A0 A &I

— CASCADE

- O =ItAMEEH UOE 2= /U

=

o A0 M KA

@ 0
4@ DROP VIEW DEPTSIZE RESTRICT;

@ Note : “Propagated Destroys”

@ JI= HOISO0l MAHZH 1 20l =& AL R E IHSH
=z MAE

a Idt aa=eamtnqm Department of Computer Engineering 45
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@ Jl= HIOIZS0 A= Jtset M (SELECT) 2L R0l AtEJt=s
@ BI(AY, AT, WAl A HIo
& 25 & & F(column subset view)
— CREATE VIEW STUDENT_VIEW1
AS  SELECT Sno, Dept
FROM STUDENT;
— Primary key 28 : 0|EXH2Z &2, AMHl, A, HM Jts
— CREATE VIEW STUDENT_VIEW2
AS  SELECT Sname, Dept
FROM STUDENT;

— Primary key 2 : O|EH Oz & ALY, Al 24 =S}
H 22 &g F(row subset view)

0

— CREATE VIEW STUDENT_VIEWS3
AS  SELECT Sno, Sname, Year, Dept
FROM STUDENT

WHERE Year=4,;

a Iqt aa=eamtnqm Department of Computer Engineering 46
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72 ZAAHL(2)

2 01 F(join view)

— CREATE VIEW HONOR(Sname, Dept, Grade)
AS SELECT STUDENT.Sname,
STUDENT.Dept, ENROL.Final
FROM STUDENT, ENROL
WHERE STUDENT.Sno = ENROL.Sno
AND ENROL.Final > 95;

S H & R F(statistical summary view)

— CREATE VIEW COSTAT(Cno, Avpoint)
AS SELECT Cno, AVG(Midterm)
FROM ENROL

GROUP BY Cno;
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