ealad) Canll g Alad) anlail) 3,0 5 g
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Data Base
3ac |8 Lg Gl Lo Jagiag u_d\ UL il PRE GSJM.'\)A_; ER Model
t_\\_\\..\sj\ XYY O 'SJJ;)AS\ UL\EM\) c_\\_ﬂ_\.\l\

ER<:L 5<s

Gkl 3ac 8

For example the employee,office,task,conference.
Entity JS o= LA & Al cliball gl pailaddl o Attributes-Y

For example an employee entity my have the attributes
Name,Ssn,Address,Sex.

Attributes ¢/l
a4 53 83 yaa 82a) 5 e Al Attribute s».:Simple Attributes-)

s Al Attributes (= 0S4 Attribute s».:Composite Attributes-Y
Alad e Jualdl 3o C\ Wil (Sasg

(e 05 Simple

sex=male 52 2s 4ad a5

ssN=12345 53 jas 4ad 2

.countrydsall 5 & HLEN a5 Aaall g Coll 28 ) (e S5 Composite
Baa) 5 4ad (5 s Jaing Y Attribute s.:Single Value Attributes-Y

A\t
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A (e S Jaing () (Say Attribute s2.:Multi Value Attributes-¢
(x4 (955D Single value
sex=male 3l iad 23l
ssN=1256 sal 5 dad 33,
(4 O5S Multi value

{1382 4 3) ) ¢S5 yiiala} Jie OO 54l 5l car>color>{Black, White}

2 e AT Al (e A3 bkl Attribute s4.:Stored Attributes-©
bl 3ac s

a8 Aa glaay alad FlitL) (Say Attribute s.:Derived Attributes-1
el e 4ied Cillal _ela Y5 s AT Attribute
0e 0555 Stored
salary=3000 Llaa) aadiiall (e allas
Bo nus=500 Lellaa) aadiiall (e alla
1@ (550 Derived
net salary = salary + Bonus

Oxs multi value 435S Om e Attribut s2.:Complex Attributes-VY
8l 83 & composite 43S

phone>{country code,code gov,phone} .:¢lly e Jbq

Glad composite ¢S <l (bt A5 A e JESI 330 Jilsall Ol g
complex 4de



Gl Al / Y Gyl Al daa ;7 4dal) Sae)

Entity RelationShip Model

OOSE Y 5 e dad Al Attribute sa.:Key Attribute
Jie key o 5S4 S o) entityd! oS oS

<

student

employee

L e ed9a 5 5509 key attributes 4 (.l entity s2.: Weak Entity

@ Jie J3) entity 255
\ \

Dependent
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employee

Al das /Al 2l

Relationship Type

(~£) Binary -)

manage department

>~

relationship
Mia (4536) Ternary-Y

1ad, £ osdall S dakd 3,5 39l

entity entity aein A8l entity

Recursive Relationship

b

worker

g Workers worker

1-onetoone 1:1

Cardinality of RelationshiP

18 aa) g Calh ga 5 andll-
LT aa) 5 and V) Y Cali sall-
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employee 1 1 department

2-one to many 1:N
Gle 5 pie Bae py avall-

JA\}(:.;ASOJ.\J.\&}M\-

1 NN
department control project

3-many to many M:N
aoobie Bae 8 sl O (Sae s sall-
Cida ga 820 (e ()5S0 aadally 5 il

employee N M project

works

Participation constraint

employee 1 /man\> 1 department

Partial total

employee 1 N dependent
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Alternative (min,max)notation for relationship structural
constraints.

& eamall palil) dead 8 Al el Aoy ) Joaesil) 8 el (i g JSU 1L
AS il

Min Max
/\ department
employee (@.4) \reV

Gy )l (B Y e g anly g 5 phe (B JBY) e il sl o il o) a1l
e

Min Max /\
roject
employee (1.4) Work on pro]

Enhanced Entity-Relationship (EER)Modeling

e (pils sall JS i)y 2 g A o )l entity 2 :Superclass

Oedigal) Caniail e gana Jend b aay g (Cpmpaall 5 £LlY) 5 Graaigall)
subclass 4ale sl (ppad) 5 LdaY

< relationships s attributes JS 4l ) s subclass a5 11 4asD
. superclass L & yidy

e S| 1S jide o 5SH o) superclass (= entity (Se 12 idaade
.8 1) i 8 subclass

e ) 2 S iie (558 Y o) superclass (= entity (Sa 13 ddaadl
.subclass



Gl Al / Y Gyl Al daa ;7 4dal) Sae)

@ Sl Jde Jla
- address

employee

Typing-speed ’

secretary engineer technician

super class oe 4adiall g Sl (amy iy 25 dalec & :Specialization
:specialization ) e ol (s Slila

& 85 sall entity JSI 4ad Ld Gl entity 2 attributes o)
entity gam &8 Al attribute pex 2 58 AUSI de o Jie superclass
.superclass 2 825> 5all entity JS Gad s

Y g Al o3a (8 i die 5 3a @i entity Les s Ml Gans aa Y
b Alents o i) o 5all 138 340 Jle Jend LS entity o i

A S subclass

2 515 dalisa entity Ll sl specializationsSe s» :Generalization
superclass s pera sy agin & jidall puani o Janid 4S yida Lull agd
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:specialization generalization (A& (il Al 34481

zlay ¥ superclass 2 member ¢ ! .:Disjointness Constraint-
subclass & sac s (Sl subclass (= S) 2 member ¢S O
el Al ey g i aal s

& 058 O (S member 132 s member 41 2> 5 superclass ! Ol

.0 ALl % psover lapping == subclass (S

O <z superclass 2 member ¢! .:Completeness Constraint-Y
.double line sl (phas 4l % sTotal (s subclass (e 2l s

Example: At a weekend retreat the entity type Person has three
subtypesCamper,Biker and Runner draw a separate EERdiagram
segment for each of the following situations.

a- At a given time a person must be exactly one of these sub
type.

Person

Camper Biker Runner

b- A person may or may not be one of these subtypes .How ever
a person who is one of these subtypes cannot at the same time
be one of the other subtype.
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Person
superclass

subclass

Camper Biker Runner

c- A person may or may not be one of these types on the other
hand, aperson may be any two (or even three) of these subtype
at the same time.

Person

Camper Biker Runner

d-At a given time a person must be at least one of time subtype.

Person

Camper Biker Runner
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2l g superclass 4 subclass JS O s 4S8~y g3l aill ) :Hierarcy

.superclass ¢« SI 4 subclass 0sS O (Ses 54 L:Llattice

Relational Algebra Over view

¢l iul g queries 2l Jglall Je gadat Al cilleal) (e de gana o
L)

Jsi> s (relational algebra) Cblee (e dolae 288 he 3l rddaa Dl
ddee 28 Sy (UL 5 dolanll 238 28T (e Aa3Ul) Cogdiall e (g giag s
U Jsaal) 138 e s Al

Relational Algebra £!s

e Teliy Jgaall (e Ba3aa Coshia HLAA) 8 a0ddus Select Operation-)
.0 ool e s Gaxe byl

Example :. Select the employee tuples whose department
number is 4.

o <Relation>
<Condition>
R1 o <Employee>
Dno=4
Jsaall aul Relation
L il Condition

AR



Gild ale / Al Gl Al daa ;7 4dal) Sae)
R1 & osS =l

Example:. Select the employee tuples whoes salary is greater
than 30.000

R1 o <Employee>
Salary > 30.000
OR ¢And plaainls select dulee (& da 38 e JESI G aeal) (S 1Al

(0533h) Ol (Al 5 4 o8 andl) 8 0 latidy cpll (ppida sall ala ;U
30.000 (= AS) il

O <employee>
Dno=4 and salary > 30.000
Cpb 8l 8 i ol Gaath o) g and

D8 il ) O gpualiy (pall ) 5a8 ) andl) (8 slaidly (pal) ik gall il 1l
30.000 ¢

O <employee>
Dno=5 OR salary > 30.000
LaadIS Gl g byl 0 855 ) 3ty () comy OR U o2
$8 5l udd S OR,AND O aand &) Do da /o
Sl JU) 3 LS gy ani [z

'Y
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Example: Employee working Dno=4 and got salary >30.000 or
Dno=5 and got salary < 20,000

o <Employee>

(Dno=4 and salary > 30.000) OR (Dno=5 and salary < 20.000)

Jsaall (e Ama saee] JLEAY axdiid Llee 4 L :Project Operation-Y
TT 0l Wl Jans DS aae ae la e (50
m<attribute list>

Example:. To list each employees First and Last name and Salary
the following is used.

TT<Employee>
Fname,Lname,Salary
Example:list Ssn,Salary,Address for each employe
R1«—T1<Employee>
Ssn,Salary,Address
o !

asiall 2c R1n=<Employee>

projectys select J) ¢ el Jlia

Example: for employee working in Dno=5 list the Fname,Salary,
Ssn.

'Y
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b s Y b project A Y sl select iy a 58 Lo s

Alaall g et e a1 Lealiad Y 3l Cagiall elil) Qs

. select bl 288 kit ¥ select @ project iy Liad 13)-Y

R1 o <Employee>

Dno=5

<R1>

Fname,Ssn,Salary
ogdiall e i jal Gl san e WAEE 4 | tUnion Operation-Y
UMb L s HISEN aae e cplaall S 880 5o sl
R S Jlia
Al A2 A3 Bl B2

AW (je ST Ry (pases e OB S OY Aty dlee 2480 (S RVS

Blac|

R S A s
Fn Age Ssn Fn Age Ssn
Ali 17 123 omer 20 456

RUS
Fn Age  Ssn
Ali 17 123
omer 20 456

V¢
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Baae Y| 2de dd (e (55 8 agdY agiu ALY dulee 281 a8l -

5 Data type (i agd S (S 2 saall s R ¥ 2 ganll ()5S (o)) cangy -
.domint

Sl Jpanll lgie &5 plgan Je i dolee 8 1Intersection- ¢

N 3als Ll a5 ¢l ol (s A il G il

R S RNS :Jlia

Fn Ln Fn Ln En Ln

Ali Adel Aya  Abd Al Adel
Omer Ahmad Ali Adel

Al Jsaa A ety Jpaall 84S jidall Cagaall 2l

e Jsanll lgie =55 ol gas e @iliddee a |:Difference-°
R-S 2 Ul Jsandl 8335 g0 e 5 Jo¥) Jsaadl 850 g sall o giiall
R (minus) S

Sl Jsaadl 833 sa sall e 5 J5Y) Jsandl 832 sa gall jualiall 22U (6l
il Jganll & i) s g

2 33 92 gall UL el Weia a jall olee & [:Cartesian Product-7
X e M0 L ey asls Jsas (8 (deleadl i k) (pdsaal)

s Cartesian product dslee (3o il Jsaadl 8320 22e rddaadla
(leall 8 5k) Gl saall (8 3aee V) & sana

\o
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Cartesian product dalae (e Ul Jgaall 8 s gaiall 2ae :ddaadlk
Jsaadl 8 Gagiall axe 8 J5Y) Jsanll 8 Cagiuall sae o Juala (5 sl

Sall

Department Employee ;b
Dnum Dname Ssn Ename  Salary
1 Ali 100 Mohamed 20.000
2 Omer 200 Ahmed  30.000

300 Mostafa 40.000
400 Abdulah 50.000

Department X Employee

Dnum Dname Ssn Ename  Salary
1 Ali 100 Mohamed 20.000
Ali 2000 Ahmed 30.000
Ali 300 Mostafa 40.000
Ali 400 Abdulah 50.000

Omer 100 Mohamed 20.000

Omer 200 Ahmed 30.000

Omer 300 Mostafa 40.000

Omer 400 Abdulah 50.000

N N NN BFPR P

Example:Retrieve alist of employees who have dependents with

names like their fathers.

1
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Employee
Ssn Ename  salary id
100 Mohamed 20.00 1

200 Ahmed 30.000 2

R1 Employee X department
o (R1)

Ename = Name and Ssn = Essn

Al das /Al 2l

Dpartment

Name Essn
Mohamed 100
Ali 200

s 335 gall Casiiall (g Jay Hll andiui Alee 4 2Join Operation-Y
Lyl b yd e Telyy UGN Jsaad) 850 g sall Cogiiall aa J5Y) Jsaal)

R X <condition> S

D4 e L Led e pg

Department Project

Dnumber Dname Pno Pname Dno
1 D1 100 ABC 1
2 D2 200 CDE 2
3 D3 300 EFG 2
4 D4 400 YUK 3
5 D5

Department ™ Project

Dnumber = Dno

Dnumber Dname Pno Pname Dno

ARY
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D1 100 ABC
D2 200 CDE
D2 300 EFG
D3 400 YUK

W NN
W NN -

83 g2 gall Cosiiall (pu day Hll aasiud dlee & :Natural Join Operation-A
0585 ol s & BN Jsall 880 g sall Cosiall e Y1 Jsaall 8
* a0l Ll ey ans¥) Gedty Gl gaal) DS 8 Jay 1 daodiisal) BaacY)

Example: To apply a natural join on the Dnumber attribute of
Department and Dept_location.

Dept_locs<— Department * Dept_locations

Department . Dnumber = Dept_locations . Dnumber
Example: Q~—R(A,B,C,D) * S(C,D,E)
R.C=S.C and R.D=S.D

2 83 9 gall paliall 23 + R de ganall 433 g2 gall paliall 2ae 5 S4 m3U)
OSSO Sde sendll

Q(A,B,C,D,E)
eh s &)l & (e () S5 L iOuter Join Operation-4

1-Left Outer Join

YA
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Department

Dnumber Dname

1

o b W DN

D1
D2
D3
D4
D5

Pno
100
200
300

Project
Pname Dno
ABC 1
CDE 2
YUK 3

Department O Project

Dnumber = Dno

Dnumber Dname

1

o B WO DN

2-Right Outer Join

Department

Dnumber Dname

1

o b W N

D1
D2
D3
D4
D5

D1
D2
D3
D4
D5

Pno
100
200
300
400
500

Pno
100
200
300
Null
Null

Pname Dno

ABC
CDE
YUK
Null
Null

Project

Pname Dno

ABC 1
CDE 2
YUK 3
ZGY  Null
OQW  Null

V4

1

o B W N

Al das /Al 2l
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Department XL Project

Dnumber = Dno

Dnumber Dname Pno Pname Dno

1 D1 100 ABC 1

2 D2 200 CDE 2

3 D3 300 YUK 3
Null Null 400 ZGY Null
Null Null 500 OQW Null

3-Full Outer Join

Department Project
Dnumber Dname Pno Pname Dno
1 D1 100 ABC 1
2 D2 200 CDE 2
3 D3 300 YUK 3
4 D4 400 ZGY  Null

Department XL Project

Dnumber = Dno

Dnumber Dname Pno Pname Dno
1 D1 100 ABC 1
2 D2 200 CDE 2
3 D3 300 YUK 3
4 D4 Null  Null 4
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Null Null 400 ZGY  Null
+ 3 bl e s .:Division-) ¢

Example: Retrieve the name of employees who work on all the
project that "john smith" work on.

Smith<—o (Employee)
Fname = 'join' And Lname='smith’
Smith-project Smith < work-on
Ssn = Essn
(25 smith b gall Led Jee Al 2y Lial) 4018
Smith-Pons«—T1T (smith-project)
Pno
A5 il sl S g dee il o Ll S
Emp-pons«—TT (work-on)
Essn, Pno
Emp-Pons + Smith-pons

Aggregate Functions and Grouping

5 Adlan ) duzaly )l Jsall (e 4o gana & 1Aggregate Functions
B dj\d,sj\gi:\ijj';d\ Gl e Aibas) Gila glaa e J “? ca
F b

AR
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Jshaall (e hadd aal g 3 5ae e 5ukai Aggregate Function:dkaadle
sl Jpan (853 pall 5l e pana pla sinl b
F (Employee)
Sum salary
i gall Jsan (830 5 gl il 5l & gana F
O sall Jpon (b il sl A S pla il 1l
F(Employee)
Max salary
Odds gl Jgan e (pads gl 2ae Cals 1l
F(Employee)
Count ssn

Jely e gana A Jsaall o2 33 9 gall Costiall avadi dalee oA L :Grouping
S de e JS e Aggregate Functiond) 265 a5 (pae 2 sec dad e
.d.haﬁ.\...ﬁ

Example: for each employee, retrieve his Essn and ToTal
Number of working hours.

F(Work_on)

Essn sum hours

Yy



Gild ale / Al Gl Al daa ;7 4dal) Sae)
Data Base Normalization Of Relation

aailill G gall s Redundancy )l SE cue (e 5135 Al A6 [ :Relation
(Insert - Update - Delete) & ¢} s ULl Cuaat dolee & 4ie

o8 L& o 68 1 gie Lead 5 Relation 2 2> 51 .:Normalization
Y 3 yxall Relation o2 (s85 dusy 3 pzaa Relation 3 s Relation
Bl o) dla) Relation < se e 2 s

attribute s attribute o b)) 5l &8s & : Function Dependency
Jsandl (uds & A

MV Attributes, i« 185 ) caxn 15t NF 2 Jsaal) raay Aa daadla
Composite Attributes and Nested Relations

A5 (e 515 ()15 3nd NF sl raay s 1ddaadl
Transitive Dependency

sle Aiza Non Key Attribute 25> 5 Walixe:, Transitive Dependency
43 Al Non Key Attribute 4«

W aaday Y Jgaall 4 paie JS 568 o) Y BONF (& moan S ddaaDl
. keyim Ts 3 prime_saiadl 128 IS 0 s Jsaall Syperkey e

Yy
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