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VERI TABANI DERS NOTLARI
Veri Tabani Tasarimi

Varlik Baginti ile veri modelleme (data modeling with ER)



Outline

e Veritabani tasarim asamalari

Temel Kavramlar

Varlik, Varlik kimesi ve nitelikleri, Baginti, Baginti kUmesi, baginti
sinirlamalari ve baginti turleri, Rol tanimlama

Anahtar nitelik
Zayif Varlik Kimeleri

e Yardimci Kavramlar
Genelleme
Kimeleme

e Ornek bir VT
ER veri modeli ile ornekler



VT Tasarimi: 6 adim

1. Gereksinimlerin toplanmasi ve analizi
(Requirements collection and analysis)

VT Tasarimcisi, veri gereksinimlerini anlamak ve
belgelemek icin mustakbel veri tabani kullanicilari
ile gorusmeler (interview) yapar

Varliklar, iligkiler belirlenir
Cikti: veri gereksinimleri

Uygulama icin islevsel gereksinimler (Functional
requirements)



VT Tasarimi

2. Kavramsal sema
Kavramsal bir tasarim
Veri gereksinimlerini aciklamali
Varlik turleri nedir: acik gosterim (entity types)
Bagintilar (relationships) detayli agiklama
Kisitlamalar (constraints): gosterim

Ust-dlizeyli veri modelinden gerceklestirim veri
modeline donusum (Transformation from high-
level data model into implementation data model)



VT Tasarimi

3. Mantiksal tasarim veya veri modeli
eslemesi (data model mapping)

Result is a database schema in implementation
data model of DBMS

4. Schema Refinement
consistency, normalization

5. Fiziksel Tasarim (Physical design phase)

Internal storage structures, file organizations,
Indexes, access paths, and physical design
parameters for the database files specified

6. Security Design

who accesses what, and how



VT Tasarim Asamalari:Sekil ile

e VT tasarimi
e Veri modelleme
e Veri muhendisligi, biligim
uzmanhgi ile ilgili
e Uygulama tasarimi

e Program akis ve
arayuzlerin tasarimi

e Yazilim muhendisligi ile
ilgili

Use Data-flow, sequence
diagraxns or scenarios

Figure 3.1
A simplified diagram
to illustrate the

main phases of
database design.
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Varlik Baginti (Entity-Relationship, ER) Modeli

e ER model der ki: Bir veritabani
Varliklar (Entities) toplulugu ve
Varliklar arasi Bagintilar (Relationships)
Ile modellenebilir.

Kavramsal Tasarim

What are the entities and relationships in the enterprise?

What information about these entities and relationships should
we store in the database? attributes - nitelikler

What are the integrity constraints or business rules that hold?

A database schema in the ER Model can be represented
pictorially (as an ER diagram).

an ER diagram can be mapped into a relational db schema.



Gosterim

e ER modelinin gosterimi

Klasik ER diyagrami (Chen notasyonu)

UML diyagrami (UML notasyonu)
Yazlim gelistirme metodolojisinde kullaniir.
ER’'daki varlik UML nesnesine karsilik gelir.

UML nesnesinde 3 kisim var: nesne adi, nitelikler ve
operasyonlar.



ER model

e An entity is an object that exists and is
distinguishable from other objects.

Ex: specific person, company, event, plant
e Entities have attributes
EXx: people have names and addresses

e An entity set is a set of entities of the same type
that share the same properties.

Ex: set of all persons, companies, trees, holidays



Entity Sets: instructor and student

instructor_ID

instructor_name

student-ID student name

76766

Crick

98988

Tanaka

45565

Katz

12345

Shankar

10101

Srinivasan

00128

Zhang

98345

Kim

76543

Brown

76543

Singh

76653

Aol

22222

Einstein

23121

Chavez

Peltier
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Varlik ve Varlik kumesi

e Var olan ve ayirdedilebilen her nesneye varlik, benzer
varliklarin olusturdugu kumeye varlik kumesi demistik.

e Varliklara ait nitelikler vardir. Bu nitelikler ile varliklar
birbirinden ayirdedilir.
varlik kiimesi: CALISAN
Ad-soyad: John Smith, bélim:Research, maas:40K

e Her niteligin bir deger alani, yani olurlu degerlerinin
tumunu iceren bir kime (domain) vardir.

e Niteligin ozellikleri: turu, deger araligi, formati.

e Bir varlik kimesindeki butun varliklar ayni
niteliklere sahip



Varlik Kumeleri ve Nitelikler

e Ogrenci
» 0grNo, adi, soyadi, cinsiyet, dTarihi
e Ders
dKodu, dAdi, Kredisi, dili
e Personel
SicilNo, adi, soyadi, gorevi, gBasTarihi
e Bolum
bAdi, bKodu, bTIfNo
e Kitap
kKNo, kAdi, yazarAdi, yayinEvi, BaskiNo, sonBaskiYili, dili
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Relationship (Baginti) Sets

e A relationship is an association among several

entities
e Example:
44553 (Peltier) advisor 22222 (Einstein)
student entity  relationship set instructor entity

e A relationship set is a mathematical relation among
n >= 2 entities, each taken from entity sets

o {(e1,e2,...en)|el1inE1,e2inE2,...,eninEn}
where (e1, e2, ..., en ) is a relationship
Example:

e (44553, 22222) in advisor



Baginti ve Baginti kumesi

e Baginti: iki ya da daha c¢ok varliklar arasindaki
«olayi/iligkiyi» tanimlayan kavram:

e Ayni turdeki bagintilarin tumune birden baginti
kumesi denilir.

e relationships can have their own attributes.

Ogrenci dersi aliyor ise
DERS ile OGRENCI arasinda ALIYOR bagintisi kurulur.
Notu niteligi, ALIYOR bagintisina ait bir niteliktir.

e Same entity set can participate in different
relationship sets, or in different “roles” in the
same set.
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Relationship Set works for

EMPLOYEE WORKS_FOR DEPARTMENT
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Figure 3.9
: Some instances in the
. WORKS_FOR relationship

d

€5 |

set, which represents a rela-
tionship type WORKS_FOR
between EMPLOYEE and
DEPARTMENT,



Degree of a Relationship Set

e binary relationship
involve two entity sets (or degree two).
most relationship sets in a database system are binary.

e Relationships between more than two entity sets are
rare. Most relationships are binary.

e Example: students work on research projects under
the guidance of an instructor.

relationship proj guide is a ternary relationship between
instructor, student, and project



Attributes

e An entity is represented by a set of attributes, that is
descriptive properties possessed by all members of
an entity set.

Example:
instructor = (ID, name, street, city, salary )
course= (course_id, title, credits)

e Domain - the set of permitted values for each
attribute

e Attribute types:
Simple and composite attributes.
Single-valued and multivalued attributes
Example: multivalued attribute: phone numbers
Derived attributes: Can be computed from other attributes
Example: age, given date_of birth



Composite Attributes

e Name: fname, middle initial, last name
e Address: street, city, state, postal-code
e street: street number, street name, apt no



Mapping Cardinality
Constraints

e Express the number of entities to which another
entity can be associated via a relationship set.

e Most useful in describing binary relationship sets.

e For a binary relationship set, the mapping cardinality
must be one of the following types:
One to one
One to many
Many to one
Many to many



Baglntl C')rnekleri: Many to one, Many to many

EMPLOYEE WORKS_FOR DEPARTMENT

Figure 3.9

Some instances in the
WORKS_FOR relationship
set, which represents a rela-
tionship type WORKS_FOR
between EMPLOYEE and
DEPARTMENT.

EMPLOYEE VWORKS_ON PROIJECT

Figure 3.13
An M:N relationship,
WORKS_ON. 20




Key (Anahtar) Attribute(s)

e A super key of an entity set is a set of one or
more attributes whose values uniquely
determine each entity.

{ID, name} is a super key of instructor

e A candidate key of an entity set is a minimal
super key
ID is candidate key of instructor
course _id is candidate key of course

e Although several candidate keys may exist, one
of the candidate keys is selected to be the
primary key.
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Chen notasyonu

Composite
attribute

Figure 3.7
The CAR entity type with two

key attributes, Registration and

@ Vehicle_id. (a) ER diagram
notation. (b) Entity set with

three entities,

D G 0
DEPARTMENT

Manager_start_date

i A key
PROJECT . @ @
IERcuECTy Multivalued
attr.
(b) CAR
Registration (Number, State), Vehicle_id, Make, Model, Year, {Color}
[ A

OAR,

AOGRENCI i : DERS ((ABC 123, TEXAS), TK629, Ford Mustang, convertible, 2004 {red, black)
N N CAR,

-=7 | ((ABC 123 NEW YORK), WP9872, Nissan Maxima, 4-door, 2005, {blue})

~

! CAR;
| ((VSY 720, TEXAS), TD729, Chrysler LeBaron, 4-door, 2002, {white, blue})

three CAR entity instances in the
entity set f()r CAR ' )




UML ile Varlik-Baginti Ornekleri

ARABA

Kayit No BA
Plaka No
Marka
Mode

Sene

Renk

OGRENCI

#

adi
soyadi
cns
dogumtar

DERS

#

adi
kredisi
dili
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Baginti Kume sinirlamalari
Baginti ismi (relationship name): manaya uygun bir isim

Bagintidaki varliklar (participating entity types): 2 veya
daha cok, ayni veya farkli varliklar arasinda

Bagintinin derecesi (degree of a relationship): 2,3,...
Kaca-kaclik oldugu (cardinality ratio): 1-1, 1-N, N-1, N-N
ROL tanimlama: Bagintidaki varliklarin bagintidaki islevilerini

belirleyen bir rolleri vardir. Bunun acik, anlasilir olmadigi
durumlarda belirtimesi gerekir.

BOLUM OGRENCI
1..1 0..*
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ER design
e Entity 1 Card. ratio Entity 2

e STUDENT TC-KIMLIK-KARTI (ID-CARD)
e STUDENT TEACHER

e CLASSROOM DESK (SIRA)

e COUNTRY CURRENT-PRESIDENT

e COURSE TEXTBOOK

e ITEM ORDER

e STUDENT COURSE

e COURSE INSTRUCTOR

e INSTRUCTOR DEPARTMENT

o CITY COUNTRY



How about doing an ER design
interactively on the board?

e Uriin-Bilesen-Satici ER Diyagrami



