2,

DATABADSE SHORT NOTE

SEPTEMBER 21, 2019




(c) ketabton.com: The Digital Library

Lol SN SN SN SN DSN NSNS SN DS DSN SN SN DN SN DSNE SN SN DN DN
Fundamental of Database lecture note
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Database

Database is an organized collection of logically related data
&2 Table (bl Canling 2
G b lal 053 Gan W

Jilu silaslaa 2 Record keeping o
Wiys s8Iy aim ol slaige 3 gilaglac o Retrieval o

G oa) G ad g g (o 62 3 e alAd 428 Ly (Data

(oS a4 i sl i 5 gl (59 alaie ¢ 558 ) a) ZInformation

0 Examples of Information: 45 gllia Gy (pine i) o
List of students studying DBA e
Exam grades of a particular student e
Bank statement of the past 3 months e

e Datavs Information  Aigum s e 5 (e il o) Lg 2
o3 da 3l o ol (pdie j8il 0

&2 3 5« output (i il @

&2 3 30 Jsana b product (s il e

(53 4 da i (e Hail o L L
@2 A sa input B
s 3 g oA Ga

4 gA Jlaiul Database

Banking: all transactions v’
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Airlines: reservations, schedules v/

Universities: registration, grades v/

Sales: customers, products, purchases v’

Manufacturing: production, inventory, orders, supply chain v/

Human resources: employee records, salaries, tax v/
deductions

And many more... v’

BRI B PE G FOPTERRLAPL

oS a3 a4y 5l JaS US S 55518 g By Sk siann @ 2AS v/
JaS o yad
43 g3 gl
) s Security 2
99 JSdia S5 JsS law Recode
Jas b Ba
JAUS Edit 59 o diSiie o0 4
S Document s 4 Wy S sl 423 45 (Flat file system v/
word, Excel, 45 4laS s Al
Jasl )a (s s A Genliny J 99 422 iLimitations of Flat File Systems
Separation and isolation of data
Duplication of data
Data dependence
Incompatible file formats

Database Systems

sl 4c gana oy gislid 3 ks (5 Jb Gl > 43 5 438 alun Gl

G2 ds 3V 4 > b ) 4R gl o)X Al S (e U
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The database
The DBMS
Application Programs
Users
Database Management System (DBMS)
55 g9 Lcreate punlin o> 58 Y S 4hul s (DBMS) 2
2> Management and control access 4 s (DBMS)
b sV sS adaial ) 46l e (g2 45 ) ) 2 (DBMS)
O Define a database Jyadilia Ganliny
O Create a database s ol 2
O Maintain a database Js45ie A adaul g (anliny 3 (5 3 g
O Control access to the database.
S8 Ay oy Y A Gl (o Y S SA

Gy A @a\_ﬁﬁj\ JsS inuﬁujhﬁﬁw@g‘ﬁdahqgg ‘";..4\ (DBMS)
o dsy sise ) (Sl Ay d sl 45 oY om 5 2

:Facilities provided by a DBMS
1 8S Adiadal ) g gliiilul (4 S DBMS
Data Management. 1
:DDL (Data Definition Language)
sslala ) W ol (2 S Adaial ) ¢ g eadidie Gunlin) e (S DDL 4
DML (Data Manipulation Language)

35S retrieves) insert, update, delete, W (> 5 ¥ sS L)n S DML 4
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SQL 4 S oaldinl 43X Query language S 43 » DML 4
Controlled access:. 2

S Y 4 o adlie oS it Al Juy Y ala aa
S Gada 4AX _w) oY Al s a3 enlin) Isecurity system

RSB g gyl S alla a4 sadin Al integrity system
$sdn b Sevd s dse

4 ol o Ol))s G S Oy Jue 4 iconcurrency control system
JsS ol 4 gl aluns ol Jadal

Alaarecovery 3 S Ga g4y olli435s 41 W 3 trecovery control system

Jast )
DBMS Examples

e Popular DBMS products are
o Microsoft Access
o Microsoft SQL Server
o Oracle Corporation’s MySQL
Oracle Corporation’s Oracle Database

o IBM’s DB2
Database Application

2% > SQL statements 2 4k ) (555 Bl Zie S DBMS ) D) 2 sl Ganlin
& S 45 DBMS 4xa Sl

8 AL SOy e sl s o8 GV S Aisal S5 S

AR (a3 Gl Sole Al Al S ALY 8l S5 unS) (g aS 7 U
Users

3 4AR )5 S ol (s sllerinl Ganling (o SR 4x

Roles in the Database Environment
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ot 4S8 ) o s 49 s S JS DBMS 43 o> 2 i gy 58

Data and database administrators Ol g iy 1
Database designers Ol e L2
Application developers S Al 3
End-users s gllaial 4

Data Administrators(DA)
Ak IS A b a4y ed i Soadiyh lgyea a5l GO el
(IS g ol Jse S o oS dags s 45 ashien
s A by 1Y Data Administrator:
SO0 e
@G5S oY da gobra o ] 5SS 0
S5 48 4 )5 Claddn pulipy 24 (s @

Database Administrators(DBA)

ol Js0 (S8 Gildas drd 55 5 S )5 OB sS (DA) N Sl s 1
A by i ¢ S s

Gahai 4xa 3 5l sy iy e
@?'&&yﬁs"ﬂﬂ‘uj)tsdﬁeé)\@g&gﬁ\qd}&@ﬁwﬁ%é o
s 4aie 4 (5 5isis s (555 3522 @
Y sl o yus Al 43 (2 DD o> S s> o) ke el abialun e
s
G505 O bl s 4 o 5t A DA ) (558 0 s i 40y IS (S35 DBA

Database Designers
55 Y S Gl Adsa o0 e

Logical database designers .1
Physical database designers. .2

1 -Logical database designers
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Lﬁjamg;as‘y
S Adial yaidial )y Dlda iy Wy e
JS 45 alkel j 4oyl K iln 2 e
s oS Ol 4y A o5 o B g on Bl ph 4k e

Logical database design
S Jas Ol e aliny JSa 1 48 (o0 J S ) ) iy 2 Jg9 e 4
Database Designers

DBMS sl slsysn IS5 (S08 2 48 aks (5 S o 9m 4a sl 45 Gl U9 a8 50
S ARl ) i (S ST Lo )4 (o Y S s ygeed g a4l

@2 dald So bl ey

5554 PRAMARY KEY o)W shago ju Jy g0 A ol o< 43204l ) Aud y9a @
5 I s (FosSas a ¥ ol Galinn 2 ) e

A design process suggestion for Microsoft Access

Determine the purpose of the database.
Find and organize the information required.
Divide the information into tables.

Turn information items into columns.
Specify primary keys.

Set up the table relationships.

Refine the design.

Apply the normalization rules

© N O RTWNE

S pstae Ah o Gl a1

JsS oy silaslas alaia 2

Jins sy sislug 4 Slaglea 3

Jsgs A5l M Ma o)l glaglas Js9 20 2 4
5555 sal 254X 4 AL primary keys .5
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dsSos bl 7 5 sishio 6
JssS ohad pass il (pl 3 .7
SIS APPLY (son b ol 8 Jley 5.8

Application Developers

o (Flul 4y 58 B 0 pea a0 )5 al S5 Gl AL 5 0 s (eli (o 4S
6 SR (623 Cul gsa 423 (5 S oy i IS

retrieving data, inserting, updating, and deleting data > Developers 1L
S kil il

Spas> S 4™ 4L SI3R0 Al el Sl )

End-Users
2 B Sed) é&‘%&w@@d wu\‘&:\&‘)}}ad:tadcﬁggdu\)‘)ﬁw Ja
@2 45269340 End-Users s

Naive users .1
S A SLE Ao palinad s e
GS Jindl (g j S AU A a g e e st B Al e

Sophisticated users .2
S AL AR a4 pulin (> @04 e
St 5 pd ob Lilad 49 g 2 @
al Ry ailA 5l (54 o a8 2L high-level query language 4 USER 1> o
o s ot

Database System Life Cycle
23 43 5 daga allusns Sl slra 3 Gunlin
sy S b4y sl ) (Il 558 il ) Gunlinn 5l 2 5 e (o2 A
$2 A5 s Ol Y (S sl oS iaial ) 4y anlinn
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Database Planning JsS O i
Requirements collection and analysis JssS o sk ol
Database Design JosS i m nling 2
Application Design Ol e oSalyl o
Prototyping J2 g 40 gad 5 g1 (el 2
Implementation JoS lee Ganlin 2
Data Conversion and Loading JssS Josd Gaw 2
Testing JssS 4
And operational maintenance. Jas4siedd 5isis

sollaatinl 4% 5 Ll i 4 50 (o> up s> 024 ool 520 Database Planning
Sy Ah G A S gl 5 S ea 4S8R Al o) g el 4Rl

b s L olS e s L &S Ll a8 (Requirements Collection and Analysis
4asS Gurlin iR 55 s 15 e 8l Js o)l 43 2L g5 il (o 45 (A

TS\ «;‘L‘h
LsJQJJFoJEJu%LﬁggJQLA)hA@J)\
s A > » s plin tDatabase Design

ol el (A 03 Ale (S 24 :Conceptual Database Design e

S e Jus oL iy 2 tLogical Database Design o
S A5 ) Genliny g9 S8 s (S 2 4 iPhysical Database Design e
...555)5 Security 58 433%%) 5 Sa Relationship 45U L yd o jll W o

A5 ey Sl 443X Galiy 4l a0 )W 520 :Application Design

Insert operation e

Update operation
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Print operation e

User Interface Guidelines

Sl s ) Lina

S pie 2LField

Gl (S la a albiaaa 35S a Qladdaa S
s 5185 (S5 ) anaa

S5 s b e

S e Al (S Gy ag hle o

ISl 45 g o i o )l alé o

9 Al Al (S Jleatinl

S b s e o> S8 S dsgss 4sadeno )l )5 3 iPrototyping
S S AR anling

This is an optional step in database system life cycle.
Implementation
63 35 50 Olad 1Y (S 34y S Glee Iy 518 5 S psa ol e 2 A
* |Implementation of DDL statements
Implementation of GUI
Implementation of user views.
Implementation of application programs
Implementation of DML statements

Implementation of security and integrity controls.

Testing

oAb o alin Al a5 Y S (S Sdge i 4 ) e tLearnability

W ZNZNZNZNZN NN

Prepared: ABDUL RAHIM WIQADE Email: Wigade99@Gmail.com Phone: 0764008879
INVZNZN NN AN NN NN DN DN DN DN IN NSNS DN DN IN SN

N



(c) ketabton.com: The Digital Library

LM DNONDN SN DN NN NN NN NSNS DN DSN DN NN DN DNDN
Fundamental of Database lecture note Page |10

"\
N\

Y S e S el s 3 Jse 42 (Performance

Y S o e sd ol g (58 Al ) Jhle (S ol 4 )5 o> 4IS :Robustness
> o VS Al Ul 50 el A il glas 432 Hus 4l (5 na 4S [Recoverability
S SRecovery Claslaa yiga)
The Relational Model
<2 The Relational Modeldsse pge Sy ad dgdad Al S Gl 4 4l L (4
S [BM 43 12 g a3iial ) ) 521 Dr Edgar Frank Codd, JS 21970 4 J3 s 8
55 S8 (S
SN U5 psede Al ga 050 (S Jase o2 4
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Relational Database Model Terminology

2 25> 30 ladlaal 52 S Relational Database 4

--

--

Gy a3l 58 ) g Glaglaa (& (S Gl ) tIntegrity Constraints
@ G5t Jsal (53 1Y oLl (523 (55 i o L
950 o> s S 4AL ) integrity ol Jid 2 e o> 2 G sl geal 5 )3 s
52 S oy i Ll
Js 8 (S A4y a3 Ul 23 :The Domain Integrity Constraint .1
¢ N5 data type 438 a2 G o 50 Ay (55 0353 50 i

Ahmad 0786778899

<+

Shaheen 0700800900

Mohsin 0777885885

Kamal 0765889944

Rahim 0799454545

Rashid 0789123456

Domaine integrity
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S 2L sl s SSA ALRow o8 W ) :The Entity Integrity Constraint
:Jlie o35 5 s2ide 43X duplicate 41 &

Ahmad 0786778899

LZN NN NN\

Shaheen 0700800900

Mohsin 0777885885

Kamal 0765889944

Rahim 0799454545

Rashid 0789123456

unique value

n
»

234223 a4 o2eld _ulul Relational database 2

S A bl o By o W (S Jui 43 << :The Referential Integrity Constraint
3585kl e yuprimary key 4 5

558 )9 bli )l 43 child table 41 45 Master table 2 s
Relational Model Keys
S S padde ROW 5 o> xS dhkey 45l Sl L o (S Jui 2242 (Key

A key can be unique or non-unique.

Types of Keys

Surrogate Key

Composite Key

Candidate Key

Primary Key
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Foreign Key

Auto 4 3 s pmadia 4l ) Al DBMS 2 (> s2 unique ID s :Surrogate Key
>0 S Ol G sl (5opS allial 45 A s 2 50

T3] Tablet

Surrogate Field Name Data Type
key [ CustomeriD AutoMumber Surrogate key for CUSTOMER

S s eadinl (So4dd 5i5allS SLH L s >3 key 424 13 :Composite Key

candidate key 8 A5 S owlie g iCandidate and Primary Keys
sl > asS o) 558 s primary key o) S oulAEl 54X sk Al 5 S Jb
¢S iy alternate 45 (s sxa

S 1 5l .8 52l child Table 4 s (us52< primary key 2 12 :Foreign Key
s2S dis foreign key 46,5 45& 58] 53b Jui 49 43X el S e glag i S8

Functional Dependency

¢S Jis Functional dependency 45 bl )z 3 Attribute 50 2

S L Attribute 505 2 Attribute s S Jad 4 (> @S diy 4 Alls axa
S 35Sos Dlaslea oyl 4y

$5S (Senilai A% 55K 52,8 5
50g Ball
50g Cube

Cube
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Son A8 Gr A WlS H5la 5l determinant oW 5 IS 5,55 3 object color S 2 4
w2 Depends

Why Functional Dependency?
Ssllaricd) yga 2 gjj

ssllaainl o)l 1€ lay Candidate Key 2 (S i sall€ 4

55433 o)L primary key 2 &S (K550 Ule 5l age

¢ llexind s L Normalization 2

SIS St 4AR )l S

Sl Jgia sl alia » L o :Primary and Candidate Keys Revisited
¢S Jb primary key S Sailai 434

&2 o8 ol candidate key 2 —a j2i 4e2an

oy 43 9allS (5 30 Lo gd ga 58 (5543 825 5« candidate key S Jud g 43 A5 jua 4S
555 s primary key ) =5 unique & i 5 < K s

Normalization

o Structure b Sl s (ol 940 (S a4 (o2 05S (63 Qlie 43S g (A8
s o dnsertion el o Bl ) S5 3 Ay S i i gl acdaie ey Organize
(S8 585 43X Deletion = ~ 5 Update

4 Cuaal d€ Jo )i A 55 5 6 A s3L Anomalies s el o4 58 s e d
508 el g il g il

Ly el ol g0 al 5545 (5 9 plaie Lulily > 41S :Anomalies in DBMS
@2 &le 43X |nsertion, Update and Deletion 4 (o> 5.8 &dis sy Anomalies
S P s o3 gl sl gg Ja 45 53 e Anomalies L (Al seld o wiiys 2 & 5 :NOTE
S 43 432 Normalization 2 5 Ja b 4S5 alalS 4 Gly yise) s8 i g gr adia dl
j‘é&ééj\d;amgﬁﬁgﬁ)ﬁﬁéy;‘%‘

:Why Normalization?

. Rows contain data about an entity

. Columns contain data about attributes of the entity
. Cells of the table hold a single value

.All entries in a column are of the same kind

. Each column has a unique name

. The order of the columns is unimportant

. The order of the rows is unimportant

. No two rows may hold identical sets of data values
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62 goal 5 (S g emh 4y (o 4 5la 05 43R5
Modification Problem 1
S ARl y (5 3t g3V g8 5 )lig Normalization S Jui 43 e 45y aS
SRS Db UL 43 e o Entity s 4 S Jui 4
Ao e gma 55 ) SS aAlne el B 59 S Cudl Entity 483 5)) 8 5 e aS
35S Gl
Sopais ad Entity o5 0w 4as 4l 53 5 )S Gl Entity o (o> 50)58 5 30 45 aS
Relational Design Principles
b Jsmal Y (5l o 3isi Zad (o 5 S AdRal ) Jui (ol 5 (o 51505 e A4S
sAswell-form s & 5 5 S el p
Primary key 1L Determinate _» > & 555 Well formed )5« 45 Relation 4x»
S
AR AL s s sl Y S L) 9594 Well formed > Relation 4
5 Ju 45 Well formed s 5 s
¢S Jhey ) Normalization 2 Jsal 052 (5 )5
96 Ol ey AyhAh 4 s oS Jig S a8 4xa Well formed 1ol
Normal Forms
sl A3 Al (BONF) (o2 6 S ol a4 (S Glls das 4 dud
First normal form
Second normal form
Third normal form
Fourth normal form
Fifth normal form
Domain/Key normal form
S pe N (2 G S e

D> S iy (INF) &35 428 45 JuS o :First normal form (1NF)

G Gl 0 (SAe 2 S5 S eum AL 4k 2435k 0 43l o S > Relation 2. 1
s Jls primary key e52 . 2
S5 4 gl S Claglea 2L | 3
D> SopS Jis(2NF) i 458 45 oS 5 :Second Normal Form (2NF)
$5 S (INF) 4L 1
S5 5 Determinate 4wl s; Composite key 2 21U nonkey attributes 4x Jsi . 2
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(o> oS Qi (BNF) i 5 428 43 Jud o :Third Normal Form (3NF)
5 S 2NF 4 43a 1
¢S Determinate 45 4kl s non key Attribute J: 2 non key Attribute & . 2
4id%) ) ity Dr. Edgar Frank Codd = 4 :Boyce Codd Normal Form (BCNF)
b S dad s i o) S5 Dlaslea s uaga )l dayginen (o iy 554 iy s 5 S
G Ol Al Jle )58 (5 08 a8 (S a8 deoli i 49 (>
Jsesi5 2 (BCNF), S 4dial ) Glls Jley 58y s w08 43 R. Boycess! codd (S 4 4
AAied] Soam A gyaiadioal s Sl Jlo) g mnag o Al Jla g g e 4a
=

Candidate key 5 2 determinant o2 > 53 s3hs BCNF a5 424 ) 90 43 Relation s
X
Smsal ¥ Normalization (S 4lex s gdy (a5 Y £ ouli
| swear to construct my tables so that all nonkey columns are dependent on the key, <
the whole key, and nothing but the key, so help me Codd!

The Normalization Process

oy )i (s e (5048 ga Al A4S (53 39 g (A e g0 o)W S e 5 Normalization 2
¢S Normalize i s gy 5 S
Js=sie Candidate key S Tableb Relation 4; . 1
Js=aie functional dependencies S Juw w4 . 2
not Jud4es 5 s34 Candidate key<Determent G S Jud g4 45 pa 4S | 3
S A Aa e g2 sl S maia Glla 42y ¢ 53 43 well formed
ss=iia functional dependency S dud 543 5l ssds 55 0 550 did e (@
58 Primary key it functional dependency 4 S Jwi 54 ) (b
ssd Foreign Key s« 45w 4k s determinant 2 > S dus a2 50 5l (C
S 433l ) referential integrity a 5 sishad 5 )52 343y, o) (d

<2 Relationship 2l < 432 referential integrity 2 ;<25
Edit Relationships @

Table/Query: Related Table/Query:
customeinfo ~ | CURAMCYINFQ

QK

Cancel

1D
Join Type..

C te Mew..
Enforce Referential Integri res s

Casca ated Fields
Cascade Delete Related Records

Relationship Type: One-To-0One
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Normalization & 5 5500 53 Jb Lk Glls ay y0 05U 1S 4335l ) Jud Normalize 2
L;": 4314 \J

555z (S sisllie 4y (s je ()
Sample DESCRIPTION Relation and Data

PRESCRIPTION (PrescriptionNumber, Date, Drug, Dosage,
CustomerName, CustomerPhone, CustomerEmailAddress)

_ PrescriptionNumber ‘Date ‘Drug Dosage | CustomerName | CustomerPhone CustomerEmailAddress
P10001 10/17/2017  |DrugA 10mg Smith, Alvin 575-523-2233  [ASmith@somewhere.com
P10003 10/17/2017 DrugB 35mg Rhodes, Jeff 575-645-3455 JRhodes@somewhere.com
P10004 10/17/2017  |DrugA 20mg Smith, Sarah 575-523-2233 SSmith@somewhere.com
P10007 10/18/2017  |DrugC 20mg Frye, Michael 575-645-4566 MFrye@somewhere.com
P10010 10/18/2017  |DrugB 30mg Rhodes, Jeff 575-645-3455 ]JRhodes@somewhere.com

Step 1 of the Normalization Process

ssadia candidate key s S Jul Sona e
2 b =i Date, Drug, and Dosage 4 .y« PrescriptionNumber e
S Cga gy ool S s Al 4ins 45 Hn 4S o S Determent
» CustomerEmailAddress s)CustomerName, CustomerPhone,
ISl & oS b Candidate key i PrescriptionNumber ) s sasia
> gl s b b 48 Sl g o S )b

Jsi s> 2 PrescriptionNumber (28 s 58 59 393 90 (S Jad g0 4y 43 gald J 534243 a 4S
& Y S Determent 4islé

GpS s ailyo jigin A
Step 2 of the Normalization Process

ssaidia functional dependencies s S als w424 o
functional dependencies s: CustomerEmailAddress S Jui 24 o

o glas
CustomerEmailAddress =) (CustomerName, CustomerPhone)
soplalaad s pe e bl st (5 3 i 503 58 (8 el dal Gl sp LS a 4ISAlS 2
Step 3 of the Normalization Process

4] sYas i Candidate keyss sz Determent 4z se (S 4l je (534
CustomerEmailAddress
Soing A 0 s dd supddiadle e a (Sda g4 e
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CustomerEmailAddress CustomerName CustomerPhone
ASmith@somewhere com Smith, Alvin 575-523-2233
JRhodes@somewhere.com Rhodes, Jeff 575-645-3455
MFrye@somewhere.com Frye, Michael 575-645-4566
SSmith@somewhere.com Smith, Sarah 575-523-2233

PrescriptionNumber Date Drug Dosage CustomerEmailAddress
P10001 10/17/2017 DrugA 10mg ASmith@somewhere.com
P10003 10/17/2017 DrugB 35mg JRhodes@somewhere.com
P10004 10/17/2017 DrugA 20mg SSmith@somewhere.com
P10007 10/18/2017 DrugC 20mg MFrye@somewhere.com
P10010 10/18/2017 DrugB 30mg JRhodes@somewhere.com

oY 43 o yigin 5l oi Normalize Jus (sl
o S (S gt 4y (o Aisllia 5
The E-R Model (The Entity Relationship Model)

A (2 palic aga gl gl A3 | Al Peter Chen. S J8 VY7 4o )bl JA (5 pa )

Entities =
Attributes
Identifiers
Relationships. =
S S i palie alw 3 g il ) 4o seaa ENtity 2 (S oaslin 445, 5« E-R Modal
Entity-Relationship Diagram 43 4z 558 0 e E-R Modal 53 95 o ol Sk 452

s E-R Diagram &

oﬁo‘l\é\ﬁqbﬁ J@A&Mﬁbd@sﬂa\ﬁggbﬁﬂj\oJMWﬁ@\ﬁb'En“ty
L..g:).:\SdL\Entity@'mjﬁujlukﬁgl\}é}a‘)h‘

Gl b4 Entity 2 248 » a» Seraidediab
b Yl (S e 2 4 (2 ) Shea el dS Entity 02 )
EMPLOYEE, STUDENT, PATIENT Person =
STORE, UNIVERSITY, STATE, COUNTRY Place
MACHINE, BUILDING, AUTOMOBILE Object
SALE, REGISTRATION, RENEWAL Event
ACCOUNT, COURSE, WORKCENTER Concept

Entity Class and Entity Instance

sxS db Entity Class ¢ls salsa Js s o 40 5eae 518 Entitys :Entity Class
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\
N\

s ol o3 Entity Jso a8 10 (a8 Y 43 a8 Gl e Entity 2 45 ) s« Entity Class
Jhe S 5 5a e 4 5 Entity Class s ¢ o5t 52 S E-R model 4 Entity
EMPLOYEE

Aentity g S Jdui g2 Sy i el entity 2 s o> 41S :Entity Instance
¢S Qs Entity Instance 45 slsi 5 by aS o) 55 448

Strong Entity vs Weak Entity Types

S 5 sl aas 6l s entity s 4 o> 02 entity 42 :Strong Entity Type
Student, employee, automobile, course :Jis 55 S sha

S s s sl e entity s 4 Cudssse 2 2 (> 02 entity 42 :Weak Entity Type
Grade, salary, model, subject s 43 Sl sba o 3 )

identifier owner 44z s 515 5§ week entity o5 s 4 4 2 entity 4z )
¢S disowner b

Attributes
S oSS entity & ! attribute A L » entity e »
EmployeeName, DateOfHire, and JobSkillCode. Ju«
! s attribute s :Properties of Attributes
Character =

Numeric =

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
q

Date =
Currency, etc. =
Types of Attributes
@S Jlus 4 A 4y > 0 attribute 422 1> :Simple or Atomic Attribute
Examples: CAR (ID, Color, Brand) =

S-S dny A w4 o 2 attribute 42 12 :Composite Attribute

WZNZN NN NN ZN NN AN NN NSNS NN YN NN AN YN YNNI N -
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Example: Name, Address
ssS el S duia obs single o w2 attribute 4x» 12 :Single Valued Attribute
age, total price 418 s.xS 4wilaa 2 vValue > 2 attribute 4x 1> :Derived Attribute

s unigue S Jdus Jsi 4 > @2 attribute 422 12 :ldentifier Attribute

Identifiers
0 gYAs Jaitu o) (JaS (adlis entity o s 4ol 53 28 2 attribute 4xa

Y S Saulai aAlrow Js 4l 0B Al s 4 o> attribute 4x» :Single Identifier
ID 4 .8 Jb single identifier

433 1S W5 s attributes 52 Lo ss 3 > o2 identifier 4z 12 :Composite Identifier
(FirstName, LastName, PhoneExtension). :Jis (Al 4isia

$s non-unique L ¢ unique & )aS Identifier

Sl 438 entity instance 4 Al o @2 identifier 4z :Unique Identifier
Employee Number :J% ¢S

S Sl 43X Cun sl & 2 identifier 4z :Non-Unique Identifier
EmployeeName :J%
Identifiers vs Keys
S 4sm 6 aga 053 e S relational model 4 st Vs 4555 o key 4 Identifier

s s attribute ) b s (5 5IAS (52 asede s 5l s S identifier e L1
non-L ¢ unique & 'S Identifier ) s unique s =4 key a5y 2
& unique

Relationships

attributes J: 4 attributes » 52 5 25 Relationships 45 ) 5 JSea¥ sl A 4 5520
SS05 5 o

& b g g0 34l a Relationships 4x» :Binary and Ternary Relationships
$2X dis a2 binary relationships. b 4s o 4w 454z 55 s )

ternary relationships. L 4a 3 4 di4aa 5 55 jsa e S5 5ishd 02248

SS Qg diyy an
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SUPPLIER MOTHER

SUPPLIER-
QUOTATION PARENT

QUOTATION

(a) Binary Relationship (b) Ternary Relationship

Types of Binary Relationships

2 e did w0 > ¢ Relationships 4x» :The one-to-one (1:1) relationship
s A s jiepinstance s 4l Jdus s 2 instance

one lshli)l o pukey sax Alpo e duidoad Jui s ) sls (ol o J g9 bl 4y
( ¢S b Relationships to one

EMPLOYEE W PARKING_PLACE

2 d 9 > ) Relationships 4x» :The one-to-many (1:N) relationship
s Ay bl sy instance s 4 SLs 5,5 3 instance

o foreign key 2 xS s 2 primary key dis s 2 »> S dis 45 Relationships 4 L

@ connect
CUSTOMER @' SHOPING

s §b) 2 o g2 Relationships 4x :The many-to-many (N:M) relationship
g A Bl e m instance sl 5L 50584 instance

STUDENT ‘®— COURSE

Maximum and Minimum Cardinality

@i 4k 4l 5 Cardinality 212 oS5 4350l (Sie (2 3« > 450 2 Relationships 2
@82 J:m.'i 2 9 >0 Lﬁ}‘i
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instance <L) entity % 2 > ¢S dis 48 Cardinality 4 :Maximum Cardinality
= ghwal 45y Relationships s 4

CUSTOMER @' SHOPING

4 instance S entity s 2 > ¢S s 45 Cardinality 4= :Minimum Cardinality
= wdl 42 5 Relationships s

43 » Relationships 4 g2 Bwla s 004 (55 00 51 55 Jia Cardinality < 4S
Sl
ITEM-SOURCE

9—@—# SUPPLIER

SELECT & PROJECT Operations in Relational Algebra

A 8o o A A gopllenivl o jW 520 Operation 12 :The SELECT Operation

condition 4 (o> a S A3 ) 43 )50 ) axa Al s > > filter » SELECT operation
B A4 A s (A A 4R 5l s SO e o> conditionaxs s sl e
G dse

s 1 050 Select operation

i 9 4 59l o condition A > 43 g ) 4xa | T
B pa 43R 5100 S0 s A 54 il r e e cONition 4 (o> 48 5 S 4k L 2
B
53 J 93 2V 43 select operation syntax-

$5S0s 2 select 2 WS (S 2 4 O<selection condition>(R)
WS > diia S A Slasi dadara 2 4du s 5l SO condition L 4edle LeSos (5 e 4]
ENR)
Jeoag e g3 by sl digh )b o 5 las
O (Dip=4 AND Salary>25000) OR (Dip=5 AND Salary>30000) (EMPLOYEE)

DS S department i 4 43 (o> 4595 428 433 Juf 4l 44 EMPLOYEE - 143 5lbs
T S oSl S
Opept = 4 (EMPLOYEE)
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S5 D) 432 30000 A (2 Uilee (o3 S Al Al ) (K58 S 4za
Osalary>30000 (EMPLOYEE)

attribute L 45l 45 50 43X Jui A operation 12 :The PROJECT Operation
S hi Chpa 438 dha 4l (o540 Ll oy cONdition 4 o> 43 5allS 4ia ) (g slaT
S S no
s o condition A (s HlAS ) ) 45 gallS aza | ]
S5 0 s 4iem condition 4 (o> S B G el LS a dd ) 2
Select operation Syntax

s s PROJECT 3 ¢l 2 (S 483 4 TT<projection condition>(R)
S Q| ) ilaa o) (alll i gasi K9S IS gra 2
TThame, Lname, salary(EMPLOYEE)

Trgender, salary(EMPLOYEE) oS Qlaiil 4l ) (ilaa ) Guia 555568 IS 2 :Jle

Sex | Salary
30000
40000
25000
43000
38000
25000
55000

The Set Operations in Relational Algebra
slunion, intersection, 4 2 Cole A 558 i olee gy a4 e
A e 555l 43X gigha 3 Al A (dalee i 5ighe 3 5l adald sl 5 shus D)set difference
69
Jui a8 53 U Jad s a8l 1 Jla SHS Qg b0 Dl U g4y
G s S 9l S PR 4 o> 4 axa i (S alee 42345 :UNION
) 243 gl soamaad S S4 5l s SR 4 & 40
RUS xS dasiopw dso o o) S gl g8 (S i m d 4 ol (508 Jid
Jati a2 92 U das s e 1 Jle S8 Jas s 0 (dle U g2 4

W ZNZNZNZNZN NN
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S S pslaa Aad) 536 s 3 INSTRCTOR 5! STUDENT
STUDENT U INSTRUCTOR Result(b) Table
(a) STUDENT INSTRUCTOR
Fn Ln Fname Lname (b) Fn Ln
Susan John Smith Susan Yao
Ramesh Ricardo | Browne Ramesh | Shah
Johnny Susan Yao Johnny Kohler

Barbara Francis | Johnson Barbara | Jones
Amy Ramesh | Shah Amy Ford
Jimmy Jimmy Wang
Ernest Ernest Gilbert
John Smith
Ricardo | Browne
Francis | Johnson

gy S 55l 55 Ay o (5.8 il | 435 S k8 4ddee 422 43 (INTERSECTION
a3 gl g aled g s ST S gledamse S MR 4 S MW s
RNS, S shicapadal 5,04l gl (g8 Jhwdl 1) 3 )50 ) ¢ 4cian

S g o yu (e N 2 4y pdalss

S pste ahal@ 5igliio 92 INSTRCTOR ) STUDENT 2

STUDENT N INSTRUCTOR Result © Table
(a) STUDENT INSTRUCTOR

Fn Ln Fname Lname
Susan Yao John Smith
Ramesh | Shah Ricardo | Browne
Johnny Kahler Susan Yao

Barbara | Jones Francis | Johnson
Amy Ford Ramesh | Shah

Jimmy Wang
Ernest Gilbert

QD > GpS Jagl 4 g3 50 ) axa (S adee 42243 :SET DIFFERENCE (or MINUS)
@ Rlide Jsi )5 5l g Ll 4ise SN0y 050 (S 50 S 5 R 43 JBe sl msi S )0
oS Qs (S S w4 dsi st ot A5 00480 S4alke RS
duf e g2 — el 1dBe S Jasd g2l (Do () 4 RS s 0
sSUGE R Slsd 2 el SRNS=SNRYRUS=SUR
Sl sy s34 R =S #S =R S Set difference S
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(a) STUDENT

S pstre (318 515l o 53 INSTRCTOR ) STUDENT 2
INSTRUCTOR

Fn

Ln

Fname

Lname

Susan

Yaa

John

Smith

Ramesh

Shah

Ricardo

Browne

Johnny

Kaohler

Susan

Yao

NN AN AN DN
Page |25

Barbara

Jones

Francis

Johnsan

Fn

Amy

Ford

Ramesh

Shah

Johnny

Jimmy

Wang

Ernest

Gilbert

STUDENT - INSTRUCTOR

INSTRUCTOR-SUDENT

Barbara

Amy

Jimmy

Ernest

Result (d) Table

Result(e) Table (e)

Frname

Lname

Jaohn

Smith

Ricardo

Browne

Francis

Johnson

N 2NN 2NN NN

Jis 2 CROSS JOIN b CROSS PRODUCT 43 2 :The Cartesian Product
SpS Jas o m (X) shed dplee it 5550 )50 3 sl 5500 2 @S

Sold 3l g g Ay gl g e 420 a4l 4za S 4ee binary set a2 1

B pls (Sdui el sl d8aJease olee g0 ) gy alitg palic
TBN

S sl syl aname b o ID b s ) A s Jsa s attributes s sl 590 3 45 jua 48
o3 student Name 2 oush 12 (o (5 5m 49013 s (598 0 5T 40 dalae 1 pa 4dl 5 (53 252 e
22 cUStomer name 2 4S

:Jie Sl attribute 4wy 5l Sl Gl b ) asd da o 5 past ol sl sain ae i i 1o

Rbooks x Rlendings (id, name, author,id,name,bookid)

books.id,. .., lendings.id,. . .) b a5 4 Rename 2 > 555 ds Js 2o igiu
g :
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Jud s Jhe (o)) 48 i o W 438 55k 504l S alee 42343 :The JOIN Operation
13 (5 opS 4359 )10 Adiy (28 0 e (2 0 )53 (B3 s S0 50 S daB b o) s e 050 (S
GBS Jasd oy B4 480 4 dalec

o (Pl 43 0y (tlae Join 2 55 sla)s 1) Claslea 43 g5l g0 ad (2 9 )ls8 5 ysedipn aS
sRo i S RS 8 Y S

N 2NN 2NN NN

Type of Join Operation
950 o3 oS AR 1 AR 5k s gl s Al s IS0, 4xe 53 (S 4224 ' THETA JOIN .1

R1 X A0B R2

: Jhe 55 s 0S5 455 condition
¢ =433 {<,<,=> 2} Relation operator 4 4 @ s

S gsh S adle (gslue 2 ay 4 (S alee 4234 :EQUIJOIN .2

R1Xap Ry = UA:B(RI X Rz)

Ol 53 43 50 55 AttriDULE 2 (o> S o 53 3 434 Join 422 :NATURAL JOIN .3
S S o 5 Adee Rename 24 (S Gl 420 45 55

s558join X1 ,X2 X3 haaladoR1,R2:J%
(R1.X1 =R2.X1) A (R1.X2 = R2.X2) A (R1.X3 = R2.X3)
Semi Join, Outer Join (Left Outer Join, Right Outer Join, Full Outer Join) 435 a8 435153 )53 JOIN 2

Summary of Relational Algebra Operations

OPERATION PURPOSE NOTATION

SELECT Selects all tuples that satisfy the selection condition ]

, <selection cnnditlnn}{R)
from a relation R.

PROJECT Produces a new relation with only some of the attrib- T

i <attribute |1 t:-{R)
utes of R, and removes duplicate tuples. aftriute B

THETA JOIN Produces all combinations of tuples from R, and R, R 4

. . ' 177 <join condition> R
that satisty the join condition.

2

EQUUOIN Produces all the combinations of tuples from R] and R
R, that satisfy a join condition with only equality
comparisons.

R, OR

1 (<join attributes 1],

1" <join condition>

[<join attributes 2] Rl

NATURAL JOIN  Same as EQUUQIN except that the join attributes of R, ¥, .. R
\ ) . . . o 1 <join condition> **2?
are not included in the resulting relation; if the join ORR* .. . .
. I [<join attributes 1],
attributes have the same names, they do not have to e R
. ‘ [<join attributes 2>} “*2
be specified at all. ORR, * R,
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Produces a relation that includes all the tuples in R,
or R, or both R, and R; R, and R, must be union
compatible.

INTERSECTION Produces a relation that includes all the tuples in both
R, and R; R, and R, must be union compatible.

DIFFERENCE  Produces a relation that includes all the tuples in R,
that are not in R;; R, and R, must be union compatible.

CARTESIAN Produces a relation that has the attributes of R, and
PRODUCT R, and includes as tuples all possible combinations of
tuples from R, and R,.

DIVISION Produces a relation R(X) that includes all tuples ¢/ X] R,(Z) + R,(Y)
in R (Z) that appear in R, in combination with every
tuple from R,(Y), where Z= X U Y.

b ¢ 5 xSl wl Fundamental of Database 2 s (b)) (S5
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