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Data Base

Chapter 3:

Structured Query Language
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Chapter 3

Introduction to:

U O 0 0 0 0O O

SQL Commands

Keys

Data Types

Learning to Write Queries in SQL
Relation Algebras Operations
Special Operations

Data Dependency

U O 0 0 0 O

Functional Dependency(FD)

Full Functional Dependency(FFD)
Closure of a set of FD
Armstrong’s Rules

Derived Rules of Armstrong

Closure of a set of Attributes

Data Base
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SQL Commands

Data Base

1. DDL

2. DML

3. DCL
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DDL

Data Base

DDL = Data Definition Language

It refers to a set of instructions that affect the structure of the
database and have nothing to do with the content of the
database.

For Example = create table, create index, grant, revoke, alter table
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DML

Data Base

DML = Data Manipulation Language

It refers to a set of instructions that affect the content of the
database and have nothing to do with the structure of the
database.

For Example = select, insert into, delete from, update set
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DCL

Data Base

DCL = Data Control Language

It refers to a set of instructions that do not affect the content
and structure of the database and are only related to
controlling the execution of operations in the database.

For Example = rollback, commit, exit
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Data Base

o) ilids old gt )3 doate card gl AT i 28 g Le! 0 o Asne S 4s bogs e 03l oL cnl Y
o G o 2tie ol cn pli V7

ulad 2lemdl Calises Cond 53 sante SOb slailon Cusgame oy ets adleT e 06 S V)

wuled Sl )0 diige fol it Ll gl ]y AlSe cldaly Suoadze yaou Al e (0t v

oled Sl o aly 500 Al ) g all Azl Oles 4xl SO 0 adilss e b2 v

..L.Lc. C..:La_).‘a (b‘, e ‘_,.x..‘.;J' ..u..;'al.a assle \-SSJLI ~_4L..> N By Jdl).:\sﬁ 5);'..';.«0 ».S.u v

Customer (c-name ¢ ~ts sb, C-City s mie 45, C-Street ¢ ie LLS)
Branch (b-name a2 U, b-City ax ,3.3)

Deposit (c-name lo>_>ls 5L, b-name Jlosa =i 2L, 3-10 Sloss,les, balance ol 535350)

)
d
(4]
=
=
c
S
@)
Q
=
o
=
5]
o
S
<
=
©
=
@)
‘@
S
N
=
Z

Borrow (c-name o.i 5 sly ab, b-name socnsals axd oL, 1-n0 sla o ,led, amount !, als)
= Pl ply dets pls o) rls &~




R Super Key

R Candidate Key
R Primary Key
R Secondary Key

R Foreign Key

Keys

Primary Key

Super Key

andidate Key

Secondary Key

Data Base
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Super Key

Data Base

Any combination of features that does not have a repeating value, gives

us the power to distinguish and differentiate.

Features:
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M They do not have duplicate values.

M Their function is to create separation and distinction between table rows.




Candidate Key

Data Base

In the terminology, a minimal key superkey is called a key superkey. It

IS also called a minimal superkey.

Features:
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M They do not have duplicate values.

M Their function is to create separation and distinction between table rows.




Primary Key

It is one of the candidate keys.
It is suggested that we consider the candidate key as the primary key that

contains the fewest attributes.

Features:

M They do not have duplicate values.

M Their function is to create separation and distinction between table rows.

Data Base
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Secondary Key

Data Base

It Is one of the candidate keys.

Features:

M They do not have duplicate values.
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M Their function is to create separation and distinction between table rows.




Foreign Key

Data Base

A foreign key refers to a candidate key in a reference table.

Features:

M Establishing relationships between tables
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X] They do not have duplicate values.




Data Types in SQL

Data Base

% Int(integer) L Date %
a
Y Smallint % Time E
& Char(n) & Logical §
S

% Varchar(n) % Blob




Learning to Write Queries in SQL

Data Base

1) Create Database -2> Create Database Bank
2) Create Table = Create Table Branch

Create Table Branch(b_name char(10), b_city char(20),
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primary key(b_name))




Learning to Write Queries in SQL

Data Base

2) Create Table Borrow (c_name char(10), not null
b name char(10), not null
| no char(8),

amount  Integer,

primary key(l_no))
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(c_name) references Customer

(b_name) references Branch




Learning to Write Queries in SQL

Data Base

Error:

1. Referential Integrity Error

MWe don't have a customer table at all.

MNot referenced by any other table.

MThe type of the primary table and the secondary table must be the same.
MIf either the primary key type or the foreign key type changes, we get
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this error. _
It doesn't check the name, but checks the typing

and then gives an error.




earning to Write Queries in SQL

Data Base

Error:

2. Semantic Error

M Foreign key(c_name) references customer

M Foreign key(b_name) references Branch
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Foreign key(c_name) references Branch

Foreign key(b_name) references Customer




earning to Write Queries in SQL

Data Base

Integrity rules:
1- The primary key does not accept duplicate values.
2- The primary key cannot accept null values.

3- The foreign key accepts null values.
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earning to Write Queries in SQL

Data Base

3) Drop Table Customer

< DDL Command

< When we want to delete a table

-

We cannot delete a table in which we have entered data
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Not referenced by any other table.




earning to Write Queries in SQL

4) Alter Table + Table name

<D
=2

DL Command

NIS commano

neither creates nor deletes a table, but rather

changes the structure of that table.

Data Base
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earning to Write Queries in SQL

Data Base

4) Alter Table + Table name

Alter Table Branch ADD branch number char(12)

X| Null values are entered into the database for as many rows as possible.

Alter Table Branch Modity branch number char(12)
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x| There may be an obstacle that prevents the command from being

executed.




earning to Write Queries in SQL

Data Base

4) Alter Table + Table name

Alter Table Customer Drop e-eify ¢ _name

Xl You will have a table that does not have a primary Kkey.

x] Other tables reference this table through this column, which serves as a
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foreign key for them. If it does not exist, it will give them an error.




Relational Algebras Operations

Data Base

Every relational algebra operation consists of two components:

1. Fundamental Operations

2. Additional Operations
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Fundamental Operations

Data Base

< Select (o) < Union (V)
< Project () < Set Deference (—)
< Cartesian Product (Xx) < Rename (p)
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Select

Data Base

o ( Relation ) Output

Set of conditions
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Select

Data Base

Ri= {(a, 1, a), (B, 2, b), (a, 2, D), (a, 2, a)}

$

Ri= {(A,B,C) | Ae D1 A BeED2 A Ce D3}
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Select

(R2) =1{(B, 2, b), (a, 2, b), (@, 2, &)}
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Select

Data Base

(R3) ={(a, 1, ), (B, 1, @), (a, 2, a), (B, 2, b)}

B>1
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Select

Data Base

(R3) = {(a, 1, 2), (B, 1, a), (a, 2, ), (B, 2, b)}
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Project

Data Base

T ( Relation ) Output

One or more component names
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Project

(R3) ={(a, 1, ), (B, 1, @), (a, 2, a), (B, 2, b)}
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N. Mirzae

(7 (R3)) ={a, B}
T A B




Project

Data Base

(R3) ={(a, 1, ), (B, 1, @), (a, 2, a), (B, 2, b)}
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Project

(R3) = {(a, 1, 2), (B, 1, a), (a, 2, ), (B, 2, b)}

T B>1
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Cartesian Product

Data Base

Relation x Relation = Output
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Cartesian Product

Data Base

(R4) = {(a, 1), (B, 2)}
(Rs) =1{(a, 1, a), (b, 2, B), (b, 1, @)}

R4 X R5 = {(aa 19 a, 19 C(), (aa 19 b, 29 B)a (C(, 19 b, 19 a)a o }
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Cartesian Product

(R4) = {(a, 1), (B, 2)}
(Rs) =1{(a, 1, a), (b, 2, B), (b, 1, @)}

Data Base

RXS =nxm

R4ixR5=2X3=6
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RXS =a+b
Ri1XR5=2+4+3=5




Union

Data Base

Relation U Relation = Output
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Union

Base

Data

(Re) ={(1, @), (2, b), (1, b)}
(R5) = {(2, a), (1, b)}

ndidate

<
O
A
=
A~
o
5
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R4 U Rs ={(1, a), (2, b), (1, b), (2, a)}

N. Mirzae




Union

Data Base

Compatibility Conditions:
1. The tuples of the two relations must have the same degree.
2. The corresponding attributes in the tuples of the two relations must belong to

the same domain.
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Union

Data Base

(Ra) ={(1, a), (2, b), (1, b)} D1 = {a, B}
D2 ={1, 2, 3}
(Re) = {(1, a, @), {(1, b, @), (1, b, B)} b3 = {a, b)
Third Degree

Second Degree

R4 U Re = {(1, a), (2, b), (1, b), (1, a, @), (1, b, ), ... }

\ l
|

Not a relation
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The first compatibility condition )(




Union

Data Base

(Ra) ={(1, a), (2, b), (1, b)} D1 = {at, B}
D2 ={1, 2, 3}
(R7) ={(a, a), (B, b)} Yo (a by

Not of the same domain

PR

R4 UR7={(1, a), (2, b), (1, b), (a, a), (B, b)}
\ l
|

Not a relation
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The second compatibility condition )




Set Deference

Data Base

Relation—Relation = Output

R—S
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Set Difference

(R4)={(1,a),(2,b), (1,b)} (Rs)=1(2,a), (1, b);}
(R7) = {(a, a), (B, b)}
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The second compatibility condition D3 = {a, b}
b
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Rename

Data Base

p( Relation ) Output

Alias
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Rename

Data Base

p (R5)
A

M Each name is a way to access that relation.

M Sometimes, it is necessary to access a relation through more than one

Name.
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Additional Operations

Data Base

< Intersection (N)

< Assignment (<)
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Assignment

Data Base

This relational operator is implemented using the basic

operator Rename.
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Learning to Write Queries in SQL

Data Base

5) Insert Into + Table name

Values + (Valuel, Value2, . . .)

Insert Into = Assignment + Union
Insert Into = — + U
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earning to Write Queries in SQL

Data Base

For example:
a3LaI SSL ools ol 4 1y Bl (LLS g 5 jod (w0 b e pb s (g 0 S :Query 1
oo Lod

> RA:

Customer < Customer U {(‘Ali’, ‘Shiraz’, ‘Hafez’)}

» SQL:
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Insert Into Customer

Values (‘AlY’, ‘Shiraz’, ‘Hafez’)




Learning to Write Queries in SQL

Data Base

Error:

** Values(‘Ali’, ‘Shiraz’, ‘Hafez’) Values(‘Ali’, ‘Shiraz’)

x| Violation of compatibility conditions
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** Values(‘Ali’, ‘Shiraz’, ‘Hafez’) Values(‘Ali’, ‘Shiraz’, )
¥x| Null
** Values(‘Ali’, ‘Shiraz’, ‘Hafez’) Values( ,‘Shiraz’, ‘Hatez’)

x| Violation of the second rule of Integrity




earning to Write Queries in SQL

Data Base

Error:

% Values(‘Ali’, ‘Shiraz’, ‘Hafez’) Values(‘Ali’, ‘Shiraz’, ‘Hafez’)

x| Duplicate Error

** Values(‘Ali’, ‘Shiraz’, ‘Hafez’) Values(‘Ali’, ‘Shiraz’, 1890)

x| Violation of compatibility conditions
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¢ Insert Into Deposit

Values(‘Ali’, ‘Kaj’, ‘385°, 2800)

x| Referential Integrity Error




Learning to Write Queries in SQL

Data Base

Error:

¢ Insert Into Deposit

Values(‘Mirzael’, ‘Mirzaei’, ‘385°, 2800)

x| Violation of compatibility conditions
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earning to Write Queries in SQL

Data Base

6) Delete From + Table name

Where + Column name

Delete From = Assignment + Set Deference + Select
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Delete From = — + — + O




_earning to Write Queries in SQL

Data Base

For example: o
Sles Bi 1) Yoo Gl 05l b (K3l Glas S wledbl-Query 2 JE

A

> RA: )
Deposit < Deposit — o (Deposit) :§

A-no = €200’ g

> SQL: 5
>

z

Delete From Deposit

Where A-no = <200’




earning to Write Queries in SQL

Error:

¢ Delete From Deposit —_—
X All rows will be deleted.

¢ Delete From Deposit Where A-no = ‘286’
x| Noting

¢ Delete From Deposit Where A-no= 200’
x| Notting

Data Base

)
o
(4]
=
=
c
S
@)
Q
=
o
=
5]
o
S
<
=
©
=
@)
‘©
S
N
=
Z




earning to Write Queries in SQL

Data Base

Error:

s* Delete From Customer Where C-name = ‘Alr’

x] Referential Integrity Error

Borrow Customer Deposit
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earning to Write Queries in SQL

Data Base

7) Foreign Key + On Delete Cascade

Foreign Key(c_name) references Customer On Delete Cascade
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On Delete Cascade # On Delete Restricted




Learning to Write Queries in SQL

Data Base

X>We are not allowed to delete from the Customer table.

Borrow Customer Deposit
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On Delete Cascade On Delete Restricted




earning to Write Queries in SQL

Data Base

X>We are not allowed to delete from the Customer table.

A m Borrow Customer
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On Delete Restricted On Delete Cascade




Learning to Write Queries in SQL

Data Base

On Delete Cascade

M Another table must not reference the Customer table.

M All referencing tables must on Delete Cascade so that data.
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_earning to Write Queries in SQL

Data Base

8) Update + Table name
Set + Column name

Where + Column name
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Learning to Write Queries in SQL

Data Base

For example:
Db i ol o 4y (e pU 4 gy e Cledbl :Query 3
> SQL:

Update Customer
Set C-city = ‘Tehran’
Where C-name = ‘Ali’
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_earning to Write Queries in SQL

Data Base

Error:

“* Update Customer —_—
Set C-city = ‘Tehran’

x| Tehran becomes the city of all customers.

“* Update Customer
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Set C-city = ‘Tehran’
Where C-name = “Af

x| Noting




Learning to Write Queries in SQL

Data Base

Error:

<+ Update Customer
Set C-city = ‘Tehran’
Where C-name = ‘Ali’

x| Noting
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_earning to Write Queries in SQL

Data Base

Error:

“* Update Customer
Set C-name = ‘Ali’

Where C-name = ‘Reza’

x| Violation of referential integrity
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X| Duplicate Error




Learning to Write Queries in SQL

Data Base

Error:

< Update Deposit
Set C-name = ‘Ali’
Where A-no = ‘187’

x| Referential integrity
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_earning to Write Queries in SQL

Data Base

9) Foreign Key + On Update Cascade

Foreign Key(c_name) references Customer  On Update Cascade

Borrow Customer Deposit
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On Update Cascade On Update Cascade




Learning to Write Queries in SQL

Data Base

X>We are not allowed to update from the Customer table.

A mBorrow f\ Customer
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On Update Cascade




_earning to Write Queries in SQL

Data Base

10) Select + Column name |
—Mandatory part

From + Table name

Where + Condition }Optional part
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_earning to Write Queries in SQL

For example:

> RA:

Branch
» SQL:
Select *

From branch

D b |y ol ads’ Glasin 45 duwws o0 Query

Data Base
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Learning to Write Queries in SQL

Data Base

For example:
D by il 00,5 CSlo g plg a5 b dxls adS pb a5 duwn o0 Query
> RA:

T (Borrow)
b-name

» SQL:
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Select b-name

From Borrow




_earning to Write Queries in SQL

Data Base

For example:

o Lo a1y (il (b yidine pU 45 s o Quiery :Query 6

> RA: » SQL:
(o (Customer)) Select c-name
c-city = ‘Tehran’ From Customer
" Where c-city = ‘Tehran’
C-name
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Learning to Write Queries in SQL

Data Base

For example:

plg ologi Bueee 51 yiday (oo 4 (e ol 4y (6 yidio 4 45 il pU 45w g0 QuEry :Query 7

2L b a ly il ool
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» SOL.:
> RA: Select b
(o (Borrow)) elect b-name
c-name = ‘Ali’ A amount > 5.000 From Borrow
T
b-name Where c-name = ‘Ali’ and amount >5.000




Learning to Write Queries in SQL

Data Base

For example:

A Lo a1y il oalas ply oSl a5 xld o AT s 9w Query :Query 8
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» SQL:
> RA: Q
(Select b-name From Branch)
T (Branch) - = (Borrow) / Except
b-name b-name s 4lS ol (Select b-name From Borrow)
\ ) 1 /
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_earning to Write Queries in SQL

Data Base

11) Select + Distinct + Column name

From + Table name

For example:

<)
)
©
=
o
c
I
@)
0O
=
o
=
3}
§e
S
©
=
©
=
@)
‘©
©
N
=
Z

Select distinct b-name

From Borrow




For example:

Aoy Lo 4y [y 0, 559y (e ol s (g yicdino b 45 (rd pU &5 donny o5 Quiery :Quiery 9 g

s

> RA g
(o (Deposit)) (o (Borrow)))

1 (Branch) = (@ c-name = ‘Ali’ U = c-name = ‘Ali’ 2

b-name b-name b-name %

\ Y ] |\ Y J \ J g

D23 o |y ey alS o 2,18 Gl o jo (e a5 s o -W‘“‘éﬁ'ssLde‘\fsw‘veU g

=

e

> SQL: £

<

®

((Select b-name From Branch) 5

Except =

z

((Select b-name From Deposit where c-name =*Ali’)

Union

(Select b-name from Borrow where c-name = ¢Ali’)))




For example:

Q
3
Dy Lo a1y il aid S plg U a3l a5 Sb yiieo w0 pU g o 45 dns o2 Query :Query 10 g
IS
A
> RA
(o (Borrow x Customer))
T Borrow. c-name = Customer. c-name A Borrow.b—name = ‘kaj’

J

Borrow. c-name, Customer. c-cityl Y
O o b i

> SOL:

Select Borrow. c-name, Customer. c-city
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From Borrow, Customer

Where ‘Borrow. c-name = Customer. C-name, and Borrow. b-name = ‘Kaj’

%’ré’"bfj’




Relational Algebra Queries

Borrow
c- name | b-name L-no amount
Ali Kaj 46 1500
Reza Bahar 61 7500
Hamed Kaj 53 3000

Customer
c-name C- City Cc- Street
Ali Tehran Azadi
Reza Tabriz Aseman
Hamed Hamedan Sina
Ahmad Mashhad Noor

Data Base
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Relational Algebra Queries

Customer X Borrow
| ’ |

c-name C- City Cc- street C- hame b-name L-no amount

Ali Tehran Azadi Ali Kaj 46 1500

Ali Tehran Azadi Reza Bahar 61 7500

Ali Tehran Azadi Hamed Kaj 53 3000

Reza Tabriz Aseman Ali Kaj 46 1500

Reza Tabriz Aseman Reza Bahar 61 7500

Reza Tabriz Aseman Hamed Kaj 53 3000
Hamed Hamedan Sina Ali Kaj 46 1500
Hamed Hamedan Sina Reza Bahar 61 7500
Hamed Hamedan Sina Hamed Kaj 53 3000
Ahmad Mashhad Noor Ali Kaj 46 1500
Ahmad Mashhad Noor Reza Bahar 61 7500
Ahmad Mashhad Noor Hamed Kaj 53 3000

Data Base
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earning to Write Queries in SQL

Data Base

12) Division

Division = Except + Not EXxIsts
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Division

2
m
s
(483
O
For example:
s bo s 1y ol 0018 plg SIobT b yiie dod 43 45 axis pU 45 s 59 Query (Quiery 11 %
;
> RA A
i_
(o (Customer)) E
T (Borrow) -+ (m c-city = ‘Abadan” %‘
b-name, C_name C-name 'S
©
\ J \ J =
v Y >
2l 0318 plg 45 axis o aB3 o 1y Sl b o dod o <

G;bLJ UL’ oAkt WO PV ‘nLS — Sl 00l p'g LQ‘JT X w 4 gs’L’J"'“"’ PLS ={}




Division

Data Base

> SOL

Select B. b_name
from Branch B ~— ol b 3 6l SOl | ol 45 axdl U

e

where Not Exists_J ((Select c_name

from Customer L p o oy SIS s e dnn ol

where c_city = ‘Abadan’)

Except
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(Select D. ¢_name

where B. b_name = D. b_name)) |




Special Operations

(¢B)
)
(§°)
m
(4%
i)
(4%
O

x| Is Not Null (Not Null)

M Not In x] Between %
¥ In x| Not Like §
M Not EXists x| Like %
M Exists X/ Is Null L%

%




Between

Data Base

For example:
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A bo
> Type 1: > Type 2:
Select c-name Select c-name
From Borrow From Borrow
Where amount > 500 Where amount between 500 and 5.000

And amount<5.000




L_ike and Not Like

Data Base

For example:

ey bo ds 1y g o0 Eg b A By b oyl poed 45 axls oU 45" v g0 Query Query 13

> Like:
Select b-name

From Branch
Where b-city is like ‘A%’
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Like and Not Like

Data Base

For example:

s bo a1y g o0 plod A By b oyl poeid 45 axls U 45 e 929 Query Query 14

> Like:
Select b-name

From Branch
Where b-city is like ‘%A’
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L_ike and Not Like

Data Base

For example:

2o bl ‘MbGoA “é)" dTMw|)OJMpUJW’3&QUGFy

> Like:

Select b-name
From Branch

Where b-city is like ‘%A%’
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L_ike and Not Like

Data Base

For example:

Wy bo ds ly g 05 E9 0 A By b ] o 45 i pU 45 s 95w Query 1Quiery 16

> Not Like:
Select b-name

From Branch
Where b-city is not like ‘A%’
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L_ike and Not Like

Data Base

For example:

e bo s 1y o A By ]y panl 30 45 s pU 45" s 95w Query (Quiery 17

> Not Like:
Select b-name

From Branch
Where b-city is not like ‘%A%’
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Is Null and Is Not Null
a
For example:
W bo 4 1y cComad polro b o] o 45 i pU 45" s 5w Query (Query 18 g_
o
> 1Is Null: %
Select b-name E
From Branch %
pa

Where b-city is Null




Is Null and Is Not Null

Data Base

For example:

o bo 4y 1y cawl ous Cud (g s ) Slp & s pb 4 vuws o0 Query (Query 19
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» Is Not Null: » Is Not Null:
Select b-name Select b-name
From Branch From Branch
Where b-city is not Null Where b-city = b-city




In and Not In

Data Base

For example:
Slas 5 a5 g Wil 48,5 plg lobl pod o 1 a8 Sb yiio pb 45 auewn g2 Query 1Query 20

V- VN PP VR BIPRERY K

il il \F slg a5 Jb yie U «———— Select c-name from Borrow where b-name in
e |y lebl e e ol «—— (Select b-name from Branch where b-city = ¢Abadan’)
And c-name in

sl wlus 215 s o «—— (Select c-name from Deposit where b-name = ‘Kaj’)
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Nested In

Data Base

For example:

D Lo s 1y i y)lo Cluns 31l st el j0 a5 Sladly (b sidieo ol & duws 90 Query (Query 21

| Cmdd 35 LT ol a5 Slaaly oL e o «——— Select c-name from Customer where c-city = ‘Zahedan’
And c-name in

(510 Slws 3l ol s jo a5 by ple——— (Select c-name from Deposit where b-name in
| W)Qﬁ ) LQJT t'°'“"9
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D20 oo |y il ol sla awnds o «———— (Select b-name from Branch where b-city = ‘Shiraz’))




Nested In and not In

Data Base

For example:

W Lo sy (i )lad Gl 1 pgei s jo 4S5 Slodly b o pU 4"t 920 Query (Query 22

i o] 35 L] | a5 Jloaly o i o «———— Select c-name from Customer where c-city = ‘Zahedan’
And c-name not in
sl Gl 5l s s o a5 Jb i o «——— (Select c-name from Deposit where b-name in

a5 ooy 3l ol sla axis ol «———— (Select b-name from Branch where b-city = ¢Shiraz’))
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Nested In and not In

For example:
Lo & 1) i)l Clus i el jud Cald )0 a5 (Jlowl (b yideo pU 45 s g2 Query (Query 23

RV-XV

| Cmdd 35 LT ol a5 Slaaly oL e o «——— Select c-name from Customer where c-city = ‘Zahedan’
And c-name in

Clus el ol s o a5 Sl pde o «——— (Select c-name from Deposit where b-name not in
ails Clwe a2 el ol o Wwlh iyl
ol

s ooy 3l i sla aneds oL +=—— (Select b-name from Branch where b-city = ¢Shiraz’)

Data Base
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Nested Not In and Not In

For example:
Lo a1y ciylod Clus ol joelh ol ord jo &5 (Jilowly ol pidio o 45 a5y Query “Query 24

RV-XV

i Cd 1350 L] i as ol b i s «———— Select c-name from Customer where c-city = <Zahedan’
And c-name not in
Clus el ol s o a5 Sl pde o «——— (Select c-name from Deposit where b-name not in

cdo.;)‘b

s ooy 3l i sla aneds oL +=—— (Select b-name from Branch where b-city = ¢Shiraz’)

Data Base
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Exist, Not Exist, Unique

Data Base

13) Select + Column name
From + Table name
Where + Exist (Select + Column name
Not Exist From + Table name

Unique

(<5}
+—
4+
=
=
c
4%
@)
Q
e
o
s..
(B}
©
S
(4v]
<
[qe}
<
@)
‘©
(48]
N
=
Z




Exist, Not Exist, Unique

Data Base

For example:
W bo sy (i ylo Gl SO Laitd as' 1) SU yie ob a5 sueww o Query Query 25

Select C.c-name
from Customer C

where unique (Select *
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from Deposit D

where C.c-name = D.c-name)




Exist, Not Exist, Unique

Data Base

For example:

Aads bo a1y i ylo Gl SO BBlas as 1) Sb silieo pb a5 duwms 90 Query (Query 26

Select C.c-name
from Customer C

where Exist  (Select *
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from Deposit D

where C.c-name = D.c-name)




Exist, Not Exist, Unique

Data Base

For example:

D bo sy ciylad  SOb olws zud a5 1y SU s pU 4 duws g0 Query tQuery 27

Select C.c-name
from Customer C

where Not Exist (Select *
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from Deposit D

where C.c-name = D.c-name)




Data Dependency

(¢B)
)
(§°)
m
(4%
i)
(4%
O

Data dependency classification:

1) Functional Dependency(FD)

2) Multi-Value Dependency(MVD)
3) Join Dependency(JD)

N. Mirzaei Chahardeh, Ph.D Candidate
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Functional Dependency(FD)

Data Base

Functional dependency symbol: .
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a . B
/ \‘ Dependent

Determinant




Functional Dependency(FD)

Data Base

For Example: St-no »St-name

t=2a
T
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Full Functional Dependency(FFD)

A »B
A B
CDE »B

Data Base
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Closure of a Set of FD

Data Base

Closure of set of Functional Dependencies Symbol: F*

Fr=F U {F )| CLuu.u‘ J.'lﬁ G-*J‘U QSLQ g;‘-“‘-"ﬁ c\.oib}

For Example:
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R(AB C)

F={A —B,B——C} ol 0399 F 31 gl I8  Santly oylod 5]

|:+:{A_>B, B—»C’,‘A\—»C/
|




Closure of a Set of FD

Data Base

For Example:
R(AB C)
F={A —B,B—C}

G:{A—> B,B—»C,A—»C}

F*={A ——B, B—C,A——C}
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G*={A—— B, B——C, A—— C}




Armstrong's Rules

(¢B)
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1) Reflexivity Rule
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Armstrong's Rules

Data Base

2) Augmentation Rule

a—ﬁ— >av—>l3v \/
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Armstrong’s Rules

Data Base

3) Transitivity Rule

q@ — B
_ S e

B—— v _
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Derived Rules of Armstrong

(¢B)
)
(§°)
m
(4%
i)
(4%
O

1. Reflexivity Rule

X —> A

N. Mirzaei Chahardeh, Ph.D Candidate
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Derived Rules of Armstrong

Data Base

2. Union Rule

—

a — B
- >a—>ﬁy

q@—Y _
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Derived Rules of Armstrong

Data Base

3. Decomposition Rule

— 3
« — By >-“
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Derived Rules of Armstrong

Data Base

4. Pseudo-Transitivity Rule
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Derived Rules of Armstrong

Data Base

5. Composition Rule

q@ — B
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Closure of a Set of Attributes

Data Base

For Example:
R(AB CD)
FD={A——B,B —C}
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Closure of a Set of Attributes

Data Base

For Example:
R(ABCD)
FD={A——B,B —C}
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