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P (P#,  . . .  ,   W,   CITY)
      

     P1        5 C1
      P2        6 C2
      P3        4 C1
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R = S . . (P RENAME CITY AS PCITY)
R3 (S#,  . . . ,  CITY)
      

     S1            C1
      S2            C2
     S4            C4
     S5           C5
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Outer Join

R = S P
R4 (S#,  . . . ,  CITY,   P#,   . . .  ,  W)
      

     S1            C1 P1 5
      S1            C1 P3 4
      S2            C2 P2 6
      S4            C4 P4 7
     S5           C5 P5 10
     S3            C3 ? ?
      S6            C6 ? ?
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SQL

Structured Query Language (SQL)

DDL 

SQLsingle quote

double quote

Data Definition Language (DDL)

Data Manipulation Language (DML)

Data Control Language (DCL)

CREATE   TABLE

DROP   TABLE

ALTER   TABLE



SQL

CREATE    DATABASE DatabaseName

DROP    DATABASE   DatabaseName

CREATE   SCHEMA   SchemaName

DROP   SCHEMA   SchemaName



SQL

CREATE TABLE

CREATE TEMPORARY TABLE

SQL Session

CREATE    TABLE TableName

{ ( columnName   dataType [NOT     NULL   |   UNIQUE]

[DEFAUTL       defaultOption][CHECK     (searchCondition)] [, …] )}

[PRIMARY KEY (listOfColumns), ]

{[UNIQUE (listOfColumns),][, …]}

{[FOREIGN KEY    (listOfForeignKeyColumns)

REFERENCES      ParentTableName [(listOfCandidateKeyColumns)],

[ON      UPDATE    referentialAction]

[ON      DELETE   referentialAction]][, …]}

{[CHECK     (searchCondition)][, …]}



SQL

CHAR(n), VARCHAR(n)

BIT [VARYING] (n)

NUMERIC(p, q), REAL, INTEGER, SMALLINT, FLOAT(p), 

DOUBLE PRECISION

DATE, TIME, TIMESTAMP, INTERVAL

DBMS

PostgreSQL
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Default

Not Null

Unique

Primary Key

Foreign Key .... References ....

Check
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CREATE    TABLE    COT

( COID CHAR(6) NOT  NULL ,

COTITLE CHAR(16) ,

CREDIT SMALLINT ,

COTYPE CHAR(1) ,

CODEID CHAR(4) ,

)

PRIMARY    KEY    (COID) ;

CREATE    TABLE    STT

( STID CHAR(8) NOT   NULL ,

STNAME CHAR(25) ,

STLEV CHAR(12) ,

STMJR CHAR(20) ,

STDEID CHAR(4)

)

PRIMARY    KEY    (STID) ;

CHECK STMJR   IN { ‘bs’ , ‘ms’ , ‘doc’ , ‘???’ }



SQL

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 

FOREIGN   KEY   (STID)   REFERENCES   STT  (STID)

ON DELETE CASCADE

ON UPDATE CASCADE

FOREIGN   KEY   (COID)   REFERENCES   COT (COID)

ON DELETE CASCADE

ON UPDATE CASCADE



SQL

DROP TABLE

CASCADE

RESTRICT

RESTRICT

DROP TABLE tablename [CASCADE| RESTRICT]

DROP  TABLE  SCT



SQL

ALTER TABLE

ALTER TABLE tableName

    [ADD [COLUMN] columnName dataType [NOT NULL] [UNIQUE]

         [DEFAULT 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]

     . . .

ALTER TABLE STT

   ADD COLUMN STATE   CHAR(10)



SQL

TDBL

TDBDML

SELECT

INSERT

DELETE

UPDATE



SQL

SELECT

SELECT

DISTINCT

WHERE=<><>>=<=BETWEENLIKEIN

SELECT [ALL | DISTINCT ]    item(s) list

FROM   table(s)    expression

[WHERE    condition(s)]

[ORDER BY    Col(s)]

[GROUP BY    Col(s)]

[HAVING    condition(s)]



SQL

SELECT STT.STID     AS    SN ,

STT.STNAME    AS    SName

FROM STT 

WHERE STT.STMJR=‘phys’

AND

STT.STLEV=‘bs’

SELECT STT1. STID            AS    SN ,

STT1. STNAME    AS    SName

FROM STT AS    STT1

WHERE STT1. STMJR=‘phys’

AND

STT1. STLEV=‘bs’



SQL

Ascending

Descending

Advanced features
SELECT S#, CITY

FROM S

WHERE SNAME 
LIKE

NOT LIKE

‘%N’

‘M%’

‘_ _ A _ _’

N
M

A

(SELECT S.*

FROM S ) AS   MyS

ORDER   BY    SNAME        2



SQL

BETWEENSELECT P# 

FROM P

WHERE    WEIGHT BETWEEN (5,15)

WHERE WEIGHT >=5 AND WEIGHT <=15



SQL

   NULL

     packageNULL

SELECT S#, CITY

FROM S

WHERE STATUS
IS NULL
IS NOT NULL

   LL



SQL

CORRESPONDING BY 

CORRESPONDINGBY

Heading

ALL

tablename1    op     tablename2   [CORRESPONDING  [BY {column, [, column …]}] ]  op    

UNION [ALL]

INTERSECT [ALL]
EXCEPT [ALL]



SQL

SELECT S.S#,

FROM S

INTERSECT

SELECT SP.S#,

FROM SP

SELECT SP.S#,

FROM SP

EXCEPT

SELECT S.S#,

FROM S

SP    EXCEPT     S Using  S#    Corresponding by S#



SQL

SELECT S.S#,

FROM S

EXCEPT 

SELECT SP.S#,

FROM SP



SQL

Aggregation Functions

AVG

MIN

MAX

SUM

COUNTCOUNT(*)

c1c2

SELECT MAX ( STATUS ) AS SMAX

FROM S

WHERE CITY=‘c1’

OR

CITY=‘c2’



SQL

s2

NULL

SELECT COUNT (DISTINCT P#)    AS   N1

FROM    SP

SELECT COUNT (*)     AS    N2

FROM    P

SELECT SUM (QTY)     AS    N3

FROM    SP

WHERE    S# = ‘s2’



SQL

GROUP BY

FROM

SELECT S# AS   SN , SUM (QTY)   AS  SQ

FROM    SP

GROUP BY    S#
S# P# QTY
s1 p1 …
s1 p2 …
s1 p4 …
s2 p2 …
s2 p3 …
s3 p5 …
… … …

SN SQ
s1 280
s2 100
s3 203
… …

SP



SQL

SELECTGROUP BY

HAVING

SELECT S#

FROM SP

GROUP BY S#

HAVING SUM(QTY) > 100



SQL

GROUP BYHAVINGSQLQUERY

HAVINGGROUP BY



SQL

  ‘p2’

SQL

SS#SPP#SPp2

SNAME

SSP

 

SELECT SNAME

FROM      S, SP

WHERE SP.S# = S.S#   AND SP.P# = ‘p2’

SELECT T1.* , T2.*

FROM   T1, T2



SQL

JOIN

T1     [NATURAL]   JOIN    T2

A B
a1 b1
a2 b2
a3 b3
a4 b4

T1 B C
b1 c1
b2 c2
b1 c3
b5 c4

T2B B

A B C
a1 b1 c1
a1 b1 c3
a2 b2 c2

T1 [NATURAL]  JOIN  T2 B

b1

a1 b1 c1

b1

b1

a1 b1 c3

b2 b2

a2 b2 c2



SQL

JOIN

‘p2’SELECT SNAME

FROM     S [NATURAL]   JOIN   SP

WHERE   P# = ‘p2’

S# SNAME …
s1 sn1 …
s2 sn2 …
s3 sn3 …
s3 sn4 …
… … …

S

S# P# QTY
s1 p1 100
s1 p2 120
s1 p3 500
s2 p1 50
… …

SP

S# SNAME … P# QTY
s1 sn1 … p1 100
s1 sn1 … p2 120
s1 sn1 … p3 500
s2 sn2 … p1 50
… … …

S [NATURAL]  JOIN   SP



SQL

SubQuary

SELECTSELECT                                

SELECT …

SELECT …

SELECT …
Outer Query

SELECT 

Inner Query

SELECT 



SQL

–

INNOT  IN 

SELECTSS#

SELECT

SELECT SNAME

FROM   S

WHERE   S#   IN   (SELECT  S#    FROM   SP

WHERE   P# = ‘p2’ )

IN  

= ANY

= SOME

SELECT

=



SQL

Correlated

WHEREFROM

SELECT SNAME

FROM   S

WHERE   ‘p2’   IN   (  SELECT  P#   FROM    SP

WHERE   SP.S# = S.S#  )

CORRELATED 

  (  SELECT  P#   FROM    SP

WHERE   SP.S# = S.S#  )

WWHHHHEEEEERRRREEE

= ANY

= SOME

= A

= SOM



SQL

theta ANY

theta SOME
theta ALL

=
<
>

theta

1- SELECT S#

FROM   S

WHERE   STATUS < ANY ( SELECT  DISTINCT   STATUS   FROM   S )

2- SELECT S#

FROM   S

WHERE   STATUS < ( SELECT   MAX (STATUS)    FROM    S)

SELECTANY

( SELECT   MAX (STATUS)    FROM    S)



SQL

SELECT SNAME

FROM   S

WHERE 0 < ( SELECT  COUNT(*)

FROM   SP

WHERE SP.S#  =  S.S#

AND

SP.P# = ‘p2’ )



SQL

EXISTSNOT EXISTS

SELECT SNAME

FROM   S

WHERE   EXISTS   ( SELECT *

          FROM    SP

          WHERE   SP.S# = S.S#

          AND

          SP.P# = ‘p2’ )



SQL

INSERT, UPDATE, DELETE

INSERT

UPDATE

DELETE

INSERT   INTO table-name [(col1,col2, ...)]

VALUES ( one row ) | subquery

UPDATE    table-name

SET   col = value / experession [, col = value / experission ]…

                             
WHERE   condition(s) / subquery

DELETE   FROM    table-name

WHERE   condition(s) / subquery



SQL

–

T1

CREATE     TEMPORRAYR   TABLE   T1

( STN,   ….  )

INSERT      INTO     T1

( SELECT    STT.*

FROM    STT

WHERE    STJ = ‘comp’

AND

STL = ‘ms’ )

INSERT    INTO   STT

VALUES      ( ‘222’  , ‘st2’ , ‘IT’ , ‘bs’ , ‘D17’ )

INSERT    INTO   STT

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



SQL

D11

UPDATE COT

       SET     CREDIT = ‘1’

WHERE COTYPE = ‘p’   AND CODEID = ‘D11’

UPDATE STT

        SET     STID = 88104444

WHERE STID = 88107777

UPDATE STCOT

        SET     STID = 88104444

WHERE STID = 88107777



SQL

D111‘com222’

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’) ;



SQL

com11188104444

DELETE    FROM   DEPT

WHERE    DEID = ‘D333’

UPDATE     STT

        SET     DEID = ‘Null’

WHERE    DEID = ‘D333’

DELETE    FROM   STOCOT

WHERE    STID = 88104444    

AND

COID = ‘COM111’





RDB



NF: Normal Forms

1NF

2NF

3NF

BCNF(Boyce-Codd Normal Form)

4NF

5NFPJNFProjection Join Normal Form

6NF

DKNF(Domain Key Normal Form)

Codd



5NF 4NF BCNF 3NF 2NF 1NF

BCNF

3NF

?

1NF
2NF
3NF
BCNF

4NF
5NF

All Relations



Dependency Theory

Functional Dependency

Fully Functional Dependency

Transitive Functional Dependency



FDR.BR.A

ABt1t2R

IF   t1.A = t2.A   THEN   t1.B = t2.B

A B

A C

B A

B C

R (A,    B,     C)
a1, b1, c1,
a1 b1 c2

a2 b2 c2

a3 b3 c3

a4 b2 c3

a1 b1

a1
c1

c2



FD 

A BB A

B AA BFDTrivial

KRSKCKG HRK G



FDR

FD

F={A B,  B C,  A D}

A

D

B C

R (A,  B,   C,   D)



FDFD

R(X, Y, Z)X Y

EXISTS

CREATE ASSERTION  XTOYFD 

       CHECK ( NOT EXISTS (SELECT X FROM R GROUP BY X HAVING MAX(Y)!=MIN(Y)))

CONSTRAINT XTOYFD FORALL R1 (FORALL R2 IF R1.X=R2.X THEN R1.Y=R2.Y)

STID STJ

STJ STD

STID STD

JJ



1- if  B A then  A B           A A ( )

2- if  A B  and  B C  then  A C ( )

3- if  A B  then  (A,C) (B,C)  ( )

4- if  A (B,C)  then  A B  and  A C ( )

5- if  A B  and  C D  then  (A,C) (B,D)  ( )

6- if  A B  and  A C  then  A (B,C)   ( )

7- if  A B  and  (B,C) D  then  (A,C) D   ( )



FD

FD

FD

FDX YX

X YYXXFD

XX Y

B

A
Y

XX YFD

(A, B) Y
FD

A Y

(A B)
X



PKCK

1NFR1NF

1NF

2NFR2NF1NFPKCK

PKCKFD

FD

NF1NF2FD

3NFR3NF2NF

FDFD

2NF3NFFD

FD



3NF

R (STID,  COID, STJ, STD, GR)
      777      CO1     Phys    D11     19
      777      CO2     Phys    D11     16
       777      CO3     Phys    D11     11
      888      CO1     Math    D12    16
      888      CO2     Math    D12    18
      444      CO1     Math    D12    13
      555      CO1     Phys     D11    14
      555      CO2     Phys     D11    12

FDPKPK

GR
COID

STID
STJ

STD



R1NF

R

‘666’, ‘chem’, ‘D16’

‘444’

’444’, ‘CO1’, 13

777Chem

Propagating Update



R

FD

FDR

FD

(STID, COID) STJ

STID STJ

(STID, COID) STD

STID STD



, , (R)                  , , (R)
SCG (STID,  COID, GR)          SSD (STID,  STJ,  STD)
            777      CO1     19
            777      CO2     16
             777      CO3     11
            888      CO1     16
            888      CO2     18
            444      CO1     13
            555      CO1     14
            555      CO2     12

       777      Phys    D11
      888      Math    D12
       444      Math    D12
      555      Phys     D11

GR
COID

STID
STJ

STD

SSD
SCG



R

’666’, ‘chem’, ‘D16’

SSD

’444’, ‘CO1’, 13

SCG

777Chem

SSD

GR
COID

STID

STID
STJ

STD

SSD

SCG



FDSSDSCG2NF

R2NF1NFFD

FD

FD

FDFD

 R = SCG SSD



SSDSCG

SSD

ITD20FD

’666’, ‘Chem’Chem

D16

SSD



SSD

SSDFDFD

FD

SSD

SSD

STID
STJ

STD

SSD

SJ (STID, STJ)          SD (STJ,    STD)
       Phys    D11
       Math    D12

       777      Phys
      888      Math
       444      Math
      555      Phys



3NF

2NF

FD

FD

R3NF2NFFD

FDPK

FD

3NFBCNF

3NF

STID STJ

STDSTJ

SJ

SD



Nonloss/Lossness Decomposition

FDFDFD

H = H{ ,…, }

Nonloss/Lossless Decomposition



SSD

,  STD)STJ,  STJ)        SD (STIDSS (         

,  STD)STID,  STJ)        SD (STIDSS (

,  STD)STJ,  STD)        SJ (STIDSS(         

I

IIFD

IIIFD

  I

SII

S         III

STID STJ

STJ    STD
STID STD



BCNF

A BA Determines BA

BCNFRBCNFFDCK

3NFPK

CKBCNF3NF

BCNF

SCG(SID,  COID, GR)

SCGJD SJ (STID,  STJ)

SD (STJ,  STD)

STID STJ

STDSTJ

SJ

SD

STID
GR

COID
SCG

C.K.



BCNF

BCNF3NF3NFBCNF

IRCKR3NFBCNF

IIRCK

II1CKR3NFBCNF

II2CKR3NFBCNF



BCNF

II1

CK

II2

ST (STID,  STNAME,  STNC,  STJ,  STL, …)
C.K. C.K.

STID STNAME

STJ

STNC STL

STID

STNAME

GR

COID

SCNG (STID,  COID,  STNAME,  GR)
C.K.

C.K.



BCNF

CKBCNF

1NF

2NFFDFD

STNAMEFD

3NFFD

BCNF

STIDSCGSTNAME

SCG(STID,  COID, GR)

SSN (STID, STNAME)
C.K.C.K.

C.K.


	0-DB-CourseIntro.pdf
	1-DB-Introduction.pdf
	5-DB-ArchitectureOfDBs.pdf
	2-DB-DataModeling.pdf
	3-DB-LogicalDesign.pdf
	6-DB-Relation.pdf
	7-DB-RDBOperations.pdf
	4-DB-SQL.pdf
	8-DB-RDBDesign.pdf

