ER Basic Model

e Relationship: Association among two or more

entities. E.g., Attishoo works in Pharmacy
department.

e Relationship Set: Collection of similar
relationships.

An n-ary relationship set R relates n entity sets E1 ...
En:

each relationship in R involves entities e1 in E1, ...,
enin En



Participation Constarint

e Does every department have a manager?

this is a participation constraint: the participation
of Departments in Manages is said to be total (vs.
partial) (tam katilim yada kismi katilim)

Every did value in Departments table must appear
in a row of the Manages table (with a non-null ssn
value!)

e B varlik kimesindeki her bir ‘b’ varligi, A varlik
kumesindeki bir ‘a’ varligi ile mutlaka bagintili
olmasi gerekiyorsa, «B varlik kimesi A varlik
ktimesine var olma bagimlidir» denir. Burada A
birincil varlik, B ikincil varlik olarak adlandirilir.

e Bolum, Calisan’a var olma bagimlidir.



Ornek

BOLUM OGRENCI
1..1 0..*

=> okuyan




Weak Entities

e A weak entity can be identified uniquely only
by considering the primary key of another
(owner) entity.

Owner entity set and weak entity set must
participate in a one-to-many relationship set (one
owner, many weak entities).

Weak entity set must have total participation in
this identifying relationship set.



Ornek (UML)
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Ornek (ER,UML)

e Sehirler, Ulkeler ve nehirleri gosteren bir veritabani

tasarimi.

Sehir

Ulke

|

M

Nehir

Sehir

*

.

Ulke

LN
*

Nehir

e Nehirlerin hangi sehirlerden gectigini tutmak istersek?

Sehir

*<R>—— Ulke N
N 1 Sehir |1 1.1 Ulke

1.7
N é% Nehir \
M 0..* ™ Nehir




Guclu/Zayif Varlik Kumeleri

e Bir varlik kimesinde anahtar bulunamiyorsa (bdtln nitelikler
birarada olsa da anahtar olmuyorsa) bu varlik kimesine
«zayif varlik kumesi» denir.

e Anahtari olan varlik kimesine «guclu varlik kimesi» denilir.

e Zayif varlik kumesi, guclu bir varlik kimesi ile 1-1 veya N-1
tipinde var olma bagimli bir baginti kurmalidir.

e Zayif varlik kimesindeki, ayni guclu varliga bagli olan
varliklari ayird edebilmek igin ayirdedici nitelik(ler)-AN
tanimlamak gerekir.



zayif varlik kumesi ornekleri

LISE 11 0. OGRENCI
liseNo BA B _ " B3rNO AN
liseAd => okuyan adi

sehir soyadi
LISE okuya ————— OGRENCI

—_—— ~—

satisno @gpeltgplgm
_ atisFormu
tarih

1




Chen notasyonundaki sembol ve anlamlari

Symbol Meaning

Entity

Weak Entity

Relationship

Indentifying Relationship

Attribute

Key Attribute

Multivalued Attribute

00000l

*****

Composite Attribute

Derived Attribute

Total Participation of £y in R

Cardinality Ratio 1: N for £;:E, in R



ISA ('Is a’) Hierarchies
e As in C++, or other PLs, attributes are inherited.

e |If we declare A ISA B, every A entity is also
considered to be a B entity.

Overlap constraints(Ayriklik kisitlamasi):Can Joe be
an Hourly Emps as well as a Contract Emps
entity?(Allowed/disallowed)

Covering constraints(Katilim kisitlamasi): Does every

Employees entity also have to be an Hourly Emps or

a Contract_ Emps entity?(yes:mandatory/no:optional)
e Reasons for using ISA:

To add descriptive attributes specific to a subclass.

To identify entities that participate in a relationship.
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Genelleme («IS A»,

GEMI

gNo BA
agirlik

YOLCUGEMISI YUKGEMISI
yolcuSayisi yukKapasitesi
kaliteSinifi yUukTUrd

«Ait olma» bagintisi)

e Kalitim: nitelik ust
varliktan alt varliga
gecger

o Katilim kisitlamasi:

Zorunlu: ust sinifin her
ogesi alt sinifta yer alir

Secimli: yer almayabilir
e Ayriklik kisitlamasi:

OR: Ust sinifin her ogesi
en cok bir alt sinifta var
(alt siniflar: disjoint-ayrik)

AND: birden cok alt sinif

e 4 farkl kisitlama
tanimlanabillir, ihtiyaca
gore kullanilabilir.
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Aggregation
e Used when we have to model a relationship

involving (entitity sets and) a relationship set.

e Aggregation allows us to treat a relationship
set as an entity set for purposes of
participation in (other) relationships.
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Kumeleme-1 (aggregation)

e «has a», «bulunur/sahiptir» bagintisi

e ‘Kume’ ile ‘Parcalari’ arasindaki bagintilar icin
kullanilir. Parcalar kumeye var olma bagimiidir.

Oda
No AN L2 1.5 Bina
<== bulunan bNo BA
0..1
=
c
Y
=
X
A
0 * I
Personel 1.1
" Bolum

bNO BA

*
pNo BA 2 A

=> caligir
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Kumeleme (¢cok dereceli bagintilar)

CAL|$AN This mage canngied _— P ROJ E

I

\

MAKINE

e Yukaridaki 3’lu bagintida:

ki varlik arasindaki baginti, 3. varliktan bagimsiz bir sekilde
ifade edilemiyor.

(Kavramsal seviyede de olsak) Bilgi tekrari var.
Bilgi tekrarindan dolayi aykirilik/anormallikler ortaya
cika(bili)r.
e Kumeleme, varlik kimeleri ile aralarindaki bagintinin
kimelenmesi ile yeni bir varlik kimesi tanimlamaya
olanak saglar. !



Conceptual Design Using the ER
Model

e Design choices:

Should a concept be modeled as an entity or an
attribute”?

Should a concept be modeled as an entity or a
relationship?

|dentifying relationships: Binary or ternary?
Aggregation?

e Constraints in the ER Model:
A lot of data semantics can (and should) be captured.

But some constraints cannot be captured in ER
diagrams.

15



Entity vs. Attribute

e Should address be an attribute of Employees or an
entity (connected to Employees by a relationship)?

e Depends on the use we want to make of address
information, and the semantics of the data:
If we have several addresses per employee, address
must be an entity (since attributes cannot be set
valued).

If the structure (city, street, etc.) is important, e.g., we
want to retrieve employees in a given city, address must
be modeled as an entity (since attribute values are

atomic).
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Summary of Conceptual Design

e Conceptual design follows requirements analysis,

e Yields a high-level description of data to be stored
ER model popular for conceptual design

Constructs are expressive, close to the way people
think about their applications.

Basic constructs: entities, relationships, and attributes
(of entities and relationships).

e Some additional constructs: weak entities, ISA
hierarchies, and aggregation.

e Note: There are many variations on ER model.
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Summary of ER (Contd.)

e Several kinds of integrity constraints can be
expressed in the ER model: key constraints,
participation constraints. Some foreign key
constraints are also implicit in the definition of a
relationship set.

e Some constraints (notably, functional
dependencies) cannot be expressed in the ER
model.

e Constraints play an important role in determining
the best database design for an enterprise.
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Summary of ER (Contd.)

e ER design is subjective. There are often many
ways to model a given scenario! Analyzing
alternatives can be tricky, especially for a large
enterprise.

Common choices include:

Entity vs. attribute, entity vs. relationship, binary or n-
ary relationship, whether or not to use ISA hierarchies,
and whether or not to use aggregation.

e Ensuring good database design: resulting relational schema

should be analyzed and refined further. FD information and
normalization techniques are especially useful.
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Ornek: COMPANY Database

e We need to design a database schema based on the following (simplified)
requirements of the COMPANY Database:

The company is organized into DEPARTMENTs. Each department has
a hame, number and an employee who manages the department. We
keep track of the start date of the department manager. A department
may have several locations.

Each department controls a number of PROJECTs. Each project has a
unique name, unique number and is located at a single location.

We store each EMPLOYEE's social security number, address, salary,
and birthdate.

Each employee works for one department but may work on several
projects.

We keep track of the number of hours per week that an employee
currently works on each project.

We also keep track of the direct supervisor of each employee.
Each employee may have a number of DEPENDENTSs.

For each dependent, we keep track of their name, sex, birthdate, and
relationship to the employee.



Initial Design of COMPANY DB

e Based on the requirements, we can identify four initial entity types in the COMPANY

database:

DEPARTMENT, PROJECT, EMPLOYEE and DEPENDENT

e The initial attributes shown are derived from the requirements description

DEPARTMENT

number BA

name

manager
managerStartDate
locations

PROJECT

number BA
name

location
controllingDept

EMPLOYEE

Ssn BA

fName

IName
department
birthDate

salary
worksOnProjects
supervisor
adress

DEPENDENT

name
dependsToEmp
birthDate
relationships



llk tasarim sonrasi iyilestirmeler

Eger mevcut nitelik baska bir varliga isaret
ediyorsa:

o Nitelik=>» Baginti haline donusmeli.

Eger mevcut nitelik cok deger alabiliyorsa:

e Nitelik=>» Varlik kumesi haline donusmeli.

Eger mevcut varlik kimesi sadece 1 nitelige sahip
ve bir bagintisi varsa:

o Varlik kumesi =» nitelik haline dontusmeli.

Varlik kumeleri arasinda «genelleme» mumkunse
yapilmali. Yukardan-asagiya (top-down), asagidan-
yukariya (bottom-up) yaklasimlar kullaniimali.
Bagintilarin dereceleri tekrar degerlendirilmeli,

gerekirse «kumeleme» ile daha acik yapilanmalar
kullaniimali.



COMPANY DB (devam)

In the refined design, some attributes from the initial entity types are refined into
relationships:

Manager of DEPARTMENT -> MANAGES

Works_on of EMPLOYEE -> WORKS_ON

Department of EMPLOYEE -> WORKS_FOR
Controlling_Department of PROJECT - CONTROLS
Supervisor of EMPLOYEE - SUPERVISION
Dependent_name of DEPENDENT - DEPENDENTS _OF

In general, more than one relationship type can exist between the same
participating entity types(MANAGES and WORKS_FOR are distinct relationship
types between EMPLOYEE and DEPARTMENT (Different meanings and different
relationship instances.)
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COMPANY DB ER DIAGRAM

@@

-
/ 'R

EMPLOYEE Start date <’ Number of employees —| DEPAR

TMENT |

1

N

@ CONTROLS
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PROJ ECT |

/// Super\nsor upenrlsee
[\ N //
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- DEPENDENTS_OF

~—_— -

Recursive
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N

DEPENDENT

/{@ Relatlonshlp
Figure 3.2

An ER schema diagram for the COMPANY database. The diagrammatic notation
is introduced gradually throughout this chapter.
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COMPANY DB UML DIAGRAMI

EMPLOYEE DEPARTMENT
Ssn BA number BA
fName 1.1 name
IName 1. * ==> works for FRanager
department managerStartDate
birthDate tocatiens
salary 0..1
werksOnProjects —=>"manages )
. - 1.1
adress \\\\
' \Y/
0. * 1..1 %
. startDate .?\-
I o)
|
Vv
-y
Q
w
0..*
0..* PROJECT
DEPENDENT e
hours 1. namg
name AN location
dependsloEmp i
birthDate

relationships

LOCATION
city BA
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Ornek 2

Bir sirketteki bolumler ve personel bilgilerini tutan Bolum-Personel veri
tabanini dusunelim.

Her bolum cok sayida personele sahiptir ve her personel mutlaka bir
bolume baghdir.

Bir boliumun sadece bir yoneticisi (mutlaka) vardir.
Buna gore asagidaki durumlari birbirinden bagimsiz olarak cevaplayiniz...

e Bir bolumun yoneticisi ancak o bolume bagl bir personel olabiliyor ise,
Nasil bir ER modeli cizilebilir?

1.4 ==>sahip 0.~

'Yoneticimi?

e Bir boliumun yoneticisi herhangi bir personel olabiliyor ise, Nasil bir ER
modeli gizilebilir?

—=> sahip 0~
= 1.1 ==>sahip o

0.1 <==yoOnetir 1.1



N ]
Ornek 3 SATIS FORMU
Tarih:
SatigNO: 12 11.06.2009
Birim
Fiya
SatirNo ParcaNo Parcaisim Tanim Miktar t Toplam
Spor,basketbo
23645 | ayakkabi 1 110 110
2 12674 | gomlek klasik tarz 80 160
3
GenelTopl
am: 880

Yukarida satis bilgileri tutan ornek bir satis formu igerigi goruimektedir. Buna karsilik gelen
veri tabani, SATIS, PARCA ve SATIR olmak tzere 3 varlik setinden olusmaktadir. (Ayni
ParcaNolu parcalar farkli satirlarda tekrar edebilir.)

Bu varlik setlerini, 6zeliklerini ve aralarindaki iligkileri gosteren ER diyagramini ¢iziniz.

PARCA
pNo BA

SATIS

sNO BA
tarih

genelloplam

SATIR

satirNo AN

satirfoplamFiyat

isim
fiyat

tanim

0..1

genelToplam ve
satirToplamFiyati
nitelikleri taretilmis
nitelik. Kavramsal
tasarimda
yazilmasa da olur.




Ornek 4

e Birden ¢cok oyuncu igeren takimlar arasinda, iki takim igeren oyunlar
ile ilgili bilgiler tutulmak isteniyor. (Oyuncu en fazla bir takimin
elemani olabilir. )

e her oyunda hangi takimlarin yer aldigi (hangi takim ev sahibi hangisi
misafir oldugu) ve oyunun tarihi ve sonucu gibi bilgiler tutuluyor.

e her oyunda takimin hangi oyuncularinin yer aldigi bilgisi takip
ediliyor.

oyuncu

takim

3.

=)
;
é\

\

oyun

i



Ornek 5

e Bir banka hesabina ait islemler hakkinda islem zamani(gdin,saat), islem tipi
ve miktar bilgileri tutuluyor.bu olayi takip eden ER diyagrami:

1 N Not: giin,saat
hesap o : @ partial key
iglem oluyor.
Farkh hesaplarda aym saat icinde

ayn1 miktar ve tip islem olabilir!!!

e Yukaridaki ¢cozum, ayni hesap uzerinde ayni saat iginde islem yapilmamasi

durumunda gecerlidir. Bu kosul kalktigi zaman, tasarim islem zamani olarak
sistem zamanini saklamalidir;

1 N - Not:
hosap o @ giin,saat, saniye
partial key
@ oluyor.
Farkh hesaplarda aym saniye icinde

@@@ ayni miktar ve tip islem olabilir!!!




Ornek 6: Figure 3.17, Elmasri/Navathe book
= SomawT

NOTES:
(1A LEG (SEGMENT) IS ANOCNSTOP PORTION OF A FLIGHT
{(2) ALEG INSTANCE IS A PARTICULAR OCCURRENCE

OF ALEG ON APAATICULAR DATE




Ornek 7

e Adaylarin sirketler ile yaptiklari gorusme ve teklif edilen is pozisyonunu takip etmek
istiyoruz.

Aday bir sirketin birden ¢ok boliumu ile gorusme yapabilir ve her bolumden farkli pozisyon
teklifler alabilir; bir bolimden ancak 1 pozisyon teklifi alabilir.

Teklif edilen pozisyonun maasi, Ozellikleri gibi bir takim 6zellikler daha tutulmak isteniyor..

Gorusmenin yapildigi gun (yil/ay/gun) bilgisi tutluyor. Ayni bolum ile goériusme ancak farkli
bir giinde olabiliyor.

Gerek aday isimleri gerek sirket isimleri sistemde biricik oldugunu varsayabiliriz..
Bolum hakkinda bir bilgi tutulmuyor.

— ozisyon i @
- . y isim

—FADAY ——— miilakat |B(")L("jM SIRKET

Tarih(gun)
isim ISim
ADAY SIRKET

MULAKAT " 1/ POZISYON @ 3




Ornek 8 (genelleme)

Figure 4.1
EER diagram notation to represent
subclasses and specialization.
R o D> Bl
EMPLOYEE
Typmg _speed Tgrade
| SECRETARY || TECHNICIAN” ENGINEER || MANAGER @@| HOURLY EMPLOYEEl
| SALARIED_EMPLOYEE
Three specializations of EMPLOYEE:
{SECRETARY, TECHNICIAN, ENGINEER} MANAGES BELONGS_TO
{MANAGER}
{HOURLY_EMPLOYEE, SALARIED_EMPLOYEE}
| PROJECT | TRADE_UNION

 ER diyagraminda IS A (AIT OLMA) bagintisi
« Katilim, zorunlu ise cift ¢izgi ile, zorunlu degilse tekcizgi ile
« Ayriklik, OR(disjoint) ise yuvarlak iginde d ile, AND
(notdisjoint) ise yuvarlak iginde o ile ifade eidliyor.



Ornek 9 (genelleme)

(b) Vehicle_id

VEHICLE

No_of_passengers

CAR

TRUCK

PART

MANUFACTURED_PART

Supplier_name

PURCHASED_PART

Figure 4.5

EER diagram notation
for an overlapping
(nondisjoint)
specialization.
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Ornek 10 (genelleme)

Do E

PERSON Birth_date

EMPLOYEE

| SECRETARY || TECHNICIAN|| ENGINEER || MANAGER |

@ Major_dept
___,_/
EMPLOYEE ALUMNUS STUDENT
(d
STAFF FACULTY STUDENT_ GRADUATE_ UNDERGRADUATE_
ASSISTANT STUDENT STUDENT

& G

Figure 4.7

RESEARCH_ASSISTANT

TEACHING_ASSISTANT

A specialization lattice with multiple inheritance for a UNIVERSITY database.

/E\Degree - ‘

| HOURLY_EMPLOYEE

| SALARIED_EMPLOYEE |

V¢

ENGINEERING_MANAGER |

Figure 4.6

A specialization lattice with shared subclass ENGINEERING_MANAGER.
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Ornek 11: bilgisayar satis VT

N

video

Cevre birim \
' hafiza
klavye

monitor

seeskarti

fare

Uygun nitelikler belirleyebilirsiniz...



