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Veri Tabani Tasarimi

Varlik Baginti ile veri modelleme (data modeling with EER, UML)
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Genel Bakis

e Veri tabani tasarim prosesi genel semasi

e Temel Kavramlar

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

Anahtar nitelik
Zayif Varlik Kimeler

e Yardimci Kavramlar
Genelleme
Kumeleme, Kompozisyon

e Ornek bir VT :(COMPANY veri tabant)
e ER ve UML veri modeli ile ornekler



VT Tasarim Prosesi

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

e Program akis ve
arayuzlerin tasarimi

e Yazilim muhendisligi ile
igili

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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VT Tasarim Prosesi

Information Requirements
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VT Tasarimi

e Gereksinimlerin toplanmasi ve analizi
(Requirements collection and analysis)

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

Cikti: veri gereksinimleri

Uygulama icin islevsel gereksinimler (Functional
requirements)



VT Tasarimi

e Kavramsal sema
Kavramsal bir tasarim
Veri gereksinimlerini aciklamall
Varlik turleri detayh aciklama (entity types)
Bagintilari detayli aciklama (relationships)
Kisitlamalari ayrintili agiklama (constraints)

Ust-diizeyli veri modelinden gerceklestirim vers
modeline donusum (Transformed from high-level
data model into implementation data model)



VT Tasarimi

e Mantiksal tasarim veya veri modeli
eslemesi (data model mapping)

Result is a database schema in implementation
data model of DBMS

e Physical design phase

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



Varlik Baginti (Entity-Relationship, ER) Modeli

e ER modelde verileri tanimlama:
Varliklar (Entities)

Bagintilar (Relationships)
Nitelikler (Attributes)

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

UML nesnesinde 3 kisim var: isim, nitelikler ve
operasyonlar.



Varlik/Baginti kumeleri

Var olan ve digerlerinden ayirdedilebilen her nesneye
varlik denir. Benzer varliklarin olusturdugu kumeye varlik
kumesi denir.

Varliklarin nitelikleri vardir. Bu nitelikler ile varliklar
birbirinden ayirdedilir.

EMPLOYEE (ISCI)
John Smith, Research , ProductX

Her niteligin bir deger alani, yani olurlu degerlerinin timunu
iceren bir kime (domain) vardir. Niteligin tipi, deger araligu,
formati bu kapsamdadir.
Iki ya da daha ¢ok varligin arasindaki «olayi»
tanimlamaya yarayan kavrama baginti denir. Ayni |
turdeki benzer bagintilarin kimesine ise baginti kumesi
denilir.
OGRENCI DERSI ALIYOR ise

DERS ile OGRENCI arasindaki baginti



Temel yapi taslari: varlik, bagint

Composite

(Qang) Qb ormpe
attrioute

DEPARTMENT a —

@ @ The CAR enty type with two

key attributes, Regstration and

Registratio @ Vehicle_id. (2) ER diagram

k notation. (b) Entity set with

A key AR three entities

Multivalued
- attr.
" (b) CAR

DERS ' Registration (Number, State), Vehicle_id, Make, Model, Year, {Color}

[ CAR )

((ABC 123, TEXAS), TK629, Ford Mustang, convertible, 2004 {red, black})

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})

)
I
I
I
I

three CAR entity instances in the
entity set ipr CAR '

= Figure 3.13
: An M relalianshig,

VEAPAFRLE Ak



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

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

Bagintinin derecesi (degree of a relationship): 2,3, ...
Eleman sayilari,kaca-kaclik oldugu (cardinality ratio): 1-1,
1-N, N-1, N-N

ROL tanimlama: Bagintidaki varliklarin bagintidaki islevlerini

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

Customer CAR

(cust-name )

11



ER notasyonlari

Concept Representation & Example

El'lt'l‘lu EI’I‘II:I]I'.'II:]EE‘

weak entity b ke
job-history

Relationship

Attribute

identifier (key)

descriplor (nonkey) BITIp=name

multivalued descriplor El

complex attribute

o

address

Composite Attribute

Derived Attribute

Total Participation of £y in R

Cardinality Ratio 1: N for £,:E,in R



Var olma bagimliligi (existence dependency):

e B varlik kimesindeki her bir ‘b’ varligi, A varlik kiimesindeki bir
a’ varligi ile mutlaka bir baginti kurmasi gerekiyorsa, «B varlik
ktuimesi A varlik kimesine var olma bagimlidir» denir. Burada A
birincil varlik, B ikincil varlik olarak adlandirilir.

e (total / partial participation)

ER: N

N

il

| > i5- H"'ﬂ-\._ 1

Department managed= =
H-\_\"-\-\_\___I:_H.I___._,.-"Pf

{ Employas I

E ™

-

I i - in h‘ﬂ-,_h )]
Ofrfice —-a.ipccupigd—'dfﬂ-?— En-lph:l,':"'EE I
“-\-\.__\_HE,_EI_._'__
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Concept

Fapresentation & Exampls
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Anahtar ve Guclu/Zayif Varlik Kumeleri

e Varlik/Baginti kumesindeki varlik/bagintilari birbirinden

ayird etmek i¢in kullanilan nitelik veya nitelik grubuna
anahtar denir.

Super anahtar (superkey): Butun anahtarlar super anahtardir.

Aday anahtar (candidate key) : BA Bir varlik/baginti kimesinin
‘K’ super anahtarinin hi¢ bir 60z-alt kimesi super anahtar
deqilse, ‘K’ o varlik/baginti kimesinin aday anahtari olur. ( diger bir

ifade ile «xaday anahtar»=«minimal super key»)

e Bir varlik kumesinde anahtar bulunamiyorsa (bdtln nitelikler
birarada olsa da anahtar olmuyorsa) bu varlik kimesine
«zayif varlik kumesi» denir. Anahtari olan varlik kumesine
«guclu varlik kumesi» denilir.

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

Zayif varlik kimesindeki, ayni guglt varliga bagli olan varliklari ayird
edebilmek i¢in ayirdedici nitelik(ler)-AN tanimlamak gerekir.

15



zayif varlik kumesi ornekleri

1

N
LISE kayitl - OGRENCI

— -

satisno @eneltoplany
i éat@Formu




Anahtar Belirleme

Bagintilardaki anahtarlar:

e N-N baginti kumesinin anahtari, baginti igerisindeki
varlik kumelerinin anahtarlarinin hepsidir.

e 1-N baginti kumesinin anahtari N-tarafindaki
bagintinin anahtaridir.

e 1-1 baginti kumesinin anahtari ise herhangi bir
varlik kumesinin anahtari olabilir.

Zayif varlik kumesinin anahtari, var olma bagintisi
icerisindeki guclu varlik kume(ler)sinin BA'lari + AN'dir.

eBuna gore; onceki orneklerdeki bagintilarin
anahtarlarini belirleyiniz.

17



cok dereceli ER-baginti ornekleri

CALISAN PROJE

MAKINE

e Yukaridaki 3’lu bagintida:

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

Technician

Project I

MNoteboolk I

A technician uses exactly one notebook for Functional dependencies
each project. Each notebook belongs to one
technician for each project. Mote that a
technician may still work on many projects
and maintain different notebooks for
different projects.

emp-id, project-name -> noteboook-no
emp-id, notebook-no -» project-name
project-namea, notebook-no -» emp-id

(@} one-to-one-to-one ternary relationship

18



cok dereceli ER-baginti ornekleri

gaigned-
to

Projact Employes

Location

Each employze assigned to & project WOrks  Functional dependencies
at only one location for thet project, but
can oe &t differant locations for different
projects. At a particular location, an

employeg works on only one project. At @
particular location, there cen be many

employees assigned to a given project.

emp-id, 1oc-name -» project-name
Bmp-id, project-name -» loc-name

(0) one-to-one-to-meny ternary reletionship

Engineer

Manager Manages

Project

Each engineer working on a particular project

has exactly one manager, but eech manager Functional dependancy
of @ project mey manage many engineers, and

BECM MENager of an engineer may manage
that engineer on many projects.

oroject-name, emp-id -» mgr-id

(c) one-to-many-to-many Lernary relationship

IR oob ey .
Ermployes o Akfl-und 2 Projact
—
Skil

Employoat can usa many ekille on any Functional dapendancias
ana of many projects, and each project —
haz many urmployees with variouz kil

d) many=to-many=-ta-many tarnary ralationship



cok dereceli ER-baginti ornekleri

Proj_name

SUPPLIER @ PROJECT

* Which one conveys more information?
(s.J,p) # (s,p) (,P) (S.))

One more step further: If we do not want

to use weak entity type, how to design?

Student

Raom I Day I Time I




EER-Genelleme («IS A», «Ait olma» bagintisi)

ER: (disjoint,total)

: w e Katilim kisitlamasi:
Zorunlu
EMI

Secimli
e Ayriklik kisitlamasi:
b OR
‘ I AND
YOLCUGEMISI YUKGEMISI 4 farkh kisitlama tanimlanabilir,

@lcuSayi® KaliteSinip ik @ ihtiyaca gére kullanilabilir.
apasite Supertype varlik

nitelikleri/anahtari, subtype
varliklarinda gecerlidir.

ER: (disjoint,partial) ER: (overlap,total)
Employee a— SUPETLPE Individual
subtypes
5/ | .

— Employee I Customer
Manager Engineer Technician Secretary = 3




Aggregation @@

e Used when we have to
model a relationship Employees
involving (entitity sets and)

: . N
a relationship set.
e Aggregation allows us to Monitors @
treat a relationship set as

an entity set for | N
purposes of participation R LU L LU LT LI LG L ICLREL R :

in (other) relationships. @

e

‘Departments

Projects|

* Aggqregation vs. ternary relationship:

<+ Here, aggregation is best. Since «monitors» is a distinct relationship,with a descriptive
attribute. Otherwise, if we had designed with ternary, «since» attribute will repeat for
every «monitoring»

+ If we do not need to store «until», then ternary may be used !



UML ile modelleme

Classes

Notation and Example

Notational Variations

Emphasizing Operations

Emphasizing Attributes

Emphasizing Class
Relationships
Association
Generalization
Aggregation Part_of

Composition

Class Name Car
attributel vin
attribute2 mileage
operation1() accelerate()
operation2() brake()

Car
accelerate()
brake()
Car
vin
mileage
Car
Car Driver

Sedan 4l> Car

Car Pool K >— Car

Car ‘——— Frame

Degree

reflexive
association

binary
association

ternary
association

Multiplicities

one-to-one

one-to-many

many-to-many

Existence

optional

mandatory

manager | 1

Employee

*
managed

Department

Division

skill used assignment
Skill = > + Project
*
Employee
manager
Department | 1 Employee
Department [ +| Employee
WorkAssignment
task-assignment
start-date
i
]
i
Employee Project
* *
manager
Department — : Employee
occupant
Office Employee

1 (ks




UML generalization constructs UML composition/aggregation constructs

Software Product

Employee
FA

Program Electronic Documentation
Manager Engineer Technician Secretary
Individual Gonise
7R Complete
_____________________ enumeration of
sub-classes
I |
Employee Customer Teacher Text Book

I

EmpCust

composition: parcalar tek basina
bulunamaz, bir mana ifade etmiyorlar.
Parca, kimeye varolma bagimhdir.
aggreqgation: parcalar kendi baslarina bir
mana ifade ediyorlar. Ornegin, Course
silinse Teacher mevcut kalabilir.




UML n-ary relationship

enrollee class
Student /\ Course
scheduled meeting
location day time
Room Day Time

UML'de primary key

Primary key as a stereotype

Composition example
with primary keys

Car

«pk» vin
mileage
color

Invoice

«pk» inv_num
customer_id
inv_date

-

Lineltem

«pk» inv_num
«pk» line num
description
amount




UML ile Varlik ve Baginti Ornekleri

ARABA

Kayit No BA
Plaka No
Marka
Model

Sene

Renk

BOLUM

notu
OGRENCI ,:' DERS
# ,I #
adi 0..* ,l 0..* adi
soyadi =~ : kredisi
cns => aldigi dili
dogumtar
B
.* 0.*
=>AB
OGRENCI
1..1 0..*

=> okuyan
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Ornek (UML)

ERKEK KADIN

0..1 0..1
=> evli

A B
1.6 0..50
=> AB

OGRETMEN
L <>\ DERS

OGRENCI

notu
OGRENCI
#
ad 0.*

I
|
|
|
|
|
|
|

soyadi !
cns => aldig|

dogumtar

=> yonettigi

ust | 1.1

PERSONEL

DERS

#

adi
kredisi
dili

0..*

ast
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Ornek (UML)

LISE 1 1 0.+ OGRENCI
liseNo BA i _ " 53rNO AN
liseAd => okuyan adi

sehir soyadi

e Asagidaki ornekte bir kisi ayni kursu farkl yillarda tekrar
alabiliyorsa baginti kimesinin anahtari ne olur?

Kisl 0 o - KURS
kisiNo BA i =5 katil " KNO BA
ad| ——Xallllr KA
soyadi -~ KTUr

yil

basari



Ornek (UML)

GEMI
gNo BA
agirhk
YOLCUGEMiS YUKGEMiISI Sersonel
k/olcuSay|S| kK itesi
_ yukKapasitesi *
kaliteSinifi yukTard 0.. EESIBA
AkdBir | {zorunlu,OR}
aNoBA 1
adi ‘
kurTarih AkdPer [dariPer
0..1 unvan egjitim
dali gorevi

| {zorunlu,OR}

0..1 '
Kadrolu YariZamanli Yabanci
kadroDer sOzlesmeTar ulkesi

aylikMaas dersBasinaUcr dili 29



UML, composition

Oda
o . 1.1 4 Bina
<== bulunan PRo BA
0..1 g
c
0
S
X
N
O_.* 1]
1..1 Bolim

Personel
bNO BA

=> Ca||$|r



Ornek 1: COMPANY Database

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

The company is organized into DEPARTMENTSs. Each department has a
name, 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-1

e Eger mevcut nitelik baska bir varliga isaret
ediyorsa:

o Nitelik=» Baginti haline donusmeli.

e Eger mevcut nitelik cok deger alabiliyorsa:
o Nitelik=>» Varlik kumesi haline donusmeli.

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

e Varlik kumesi = nitelik haline donusmeli.

e Varlik kumeleri arasinda "genelleme"” mumkunse
yapilmalil. Yukarda-asagiya (top-down), asagidan-
yukariya (bottom-up) yaklasimlar kullaniimali.

e Bagintilarin dereceleri tekrar degerlendirilmeli,

gerekirse "kumeleme" ile daha acik yapilanmalar
kKullaniimali.



llk tasarim sonrasi iyilestirmeler-2:
fazlaliklarin ¢cikarilmasi

e Eger bir baginti diagramdan cikarildigi zaman bilgi kaybi olmuyorsa,
bu bagintinin fazladan/gereksiz (redundant) olduguna karar verilmis
olur. Genelde, diagramdaki cevrimler kontrol edilir. Cevrim icindeki bir
bagintinin fazladan olma ihtimali vardir.

o Asagidaki ornekte, bir SECTION'a ait not girigi takip ediliyor. Eger girilen bir
not (GRADE), bir SECTION i¢in ise ve o SECTION bir PROF tarafindan
veriliyosa; "assigns" bagintisina ihtiya¢ olacak midir? Elbette "Olmayacaktir".

GRADE_ASSIGNMENT &
1
GRADE




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 UML DIAGRAMI

EMPLOYEE DEPARTMENT
Ssn BA number BA
fName 1.1 name
IName 1.*% ==> works for Franager
0.1 department managerStartbDate
— birthDate locations
Il salary N
! | —=>manages O N
” wer . Y - ! 1..1 %
% adress \ 6%
\ \ U
@ ‘ \ &)
<. o 1.7
n 0._* 1..1 o
o . ) startDate a- LOCATION
O .
U city BA
-y
Q
w
0.~
0.~ PROJECT
DEPENDENT o oA
hours 1.. namg
name AN iocataoq
dependsToEmp ontrotingBey
birthDate

relationships
36



COMPANY DB ER DIAGRAM

ey it Clrare>

DI
G

N 1 Locations
@ WORKS_FOR
Mumber

. Number_of_employees—] DEPARTMENT |

M

1
1 1
CONTROLS
@ N

PROJECT |

Mama

/\\ 1
P @

Recursive
relationship N

| DEPENDENT |




Ornek-2 (ER,UML)

e Sehirler, ulkeler ve nehirleri gosteren bir veritabani

tasarimi.

Sehir

Ulke

|

Nehir

M

Sehir

*

1..

1

Ulke

Nehir

e Nehirlerin hangi sehirlerden gectigini tutmak istersek?

Sehir

N AR

T{R>1—

Ulke

Nehir

Sehir

1

1.1

Ulke

- Nehir




Ornek 3

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

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

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

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

1.4 ==>sahip 0.7

'Yoneticimi?

e Bir bolumun yoneticisi herhangi bir personel olabiliyor ise, Nasil bir ER
modeli cizilebilir?

——> eahip 0
5 1.1 ==>sahip P
— I
0.1 <==yonetir 1.1




| N |
Ornek 4 SATIS FORMU
Tarih:
SatigNO: 12 11.06.2009
Birim
Fiya
SatirNo PargaNo Pargaisim Tanim Miktar t Toplam
Spor, basketbo
1 23645 | ayakkaba 1 110 110
2 12674 | gomlek klasik tarz 80 160
3
GenelTopl
am: 880

Yukarida satis bilgileri tutan ornek bir satis formu igerigi gorulmektedir. Buna karsilik gelen
veri tabani, SATIS, PARCA ve SATIR olmak tzere 3 varlik setinden olugsmaktadir. (Ayni
ParcaNolu parcgalar farkl satirlarda tekrar edebilir.)

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

PARCA

pNo BA

SATIS

sNO BA
tarih

genelToplam

SATIR

satirNo AN
sattrToplamFiyat

isim
fiyat

tanim

0..1

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




Ornek 5

e Birden ¢ok oyuncu iceren takimlar arasinda, iki takim iceren 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.

=‘7 tak/,m
e
oyun

6

-4s
e

%e



Ornek 6

Bir banka hesabina ait islemler hakkinda islem zamani(giin, saat), islem tipi

o
ve miktar bilgileri tutuluyor.bu olayi takip eden ER diyagramu:

1 N Not: giin,saat
hesap @ S| @ partial key
- Lsem .» oluyor.
Farkh hesaplarda aym saat icinde
aym miktar ve tip islem olabilir!!!

Yukaridaki ¢ozum, ayni hesap Uzerinde ayni saat icinde islem yapilmamasi
durumunda gecerlidir. Bu kosul kalktigi zaman, tasarim islem zamani olarak

sistem zamanini saklamalidir;

1 N .@ Not:
hesap <>_ is| glin,saat,saniye
£m partial key

oluyor.

Farkl hesaplarda ayni saniye i¢cinde

@@@ aym miktar ve tip islem olabilir!!!



UCAK REZERVASYON SISTEMI

Each FLIGHT is identified by a flight NUMBER, and consists of one or more
FLIGHT LEGs with LEG_NUMBERSs 1, 2, 3, etc.

Each leg has scheduled arrival and departure times and airports, and has
many LEG _INSTANCEs--one for each DATE on which the flight travels.
FARES are kept for each flight.

For each leg instance, SEAT RESERVATIONSs are kept, as is the
AIRPLANE used in the leg, and the actual arrival and departure times and
airports.

An AIRPLANE is identified by an AIRPLANE_ID, and is of a particular
AIRPLANE_TYPE.

CAN_LAND relates AIRPLANE_TYPEs to the AIRPORTSs in which they can
land.

An AIRPORT is identified by an AIRPORT_CODE.



Ornek 7: Figure 3.17, EImasri/Navathe book
= S

?-D e

l AIFE(ORT Tme \ FLIGHT LEG j

b ARRIVAL N
AIRPORT

M
I i

& <®%>
T im#:gs @\‘ o]

Coe> \Amrvss QT? =

AN ._E'G’J

AIFIPLAhlE AssnGNED INSTANCE

—

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

OF ALEG ON A PARTICULAR DATE




Ornek 8

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

Aday bir sirketin birden ¢ok bolumu ile gorisme yapabilir ve her boliumden farkli pozisyon
teklifler alabilir; bir bolimden ancak 1 pozisyon teklifi alabilir.

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

Gorusmenin yapildigr gun (yil/ay/gun) bilgisi tutluyor. Ayni bolum ile gérisme ancak farkl
bir gunde olabiliyor.

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

ozisyon isim isim
IS N i
FADAY b millakat SIRKET

Tarih(gun)
m /ADAY . m
SIRKET

N
Tarih(gi) .
- Ib —— | POZISYON maas
= 1/ (D °




Ornek 9 (genelleme)

Figure 4.1
EER diagram notation to represent
subclasses and specialization.
CName D @ Birth_date
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 c¢ift ¢izgi ile, zorunlu degilse tekcizgi ile
» Ayriklik, AND(disjoint) ise yuvarlak icinde d ile, OR

(notdisjoint) ise yuvarlak icinde o ile ifade eidliyor. 46



Ornek 10 (genelleme)

(b) Vehicle. id

VEHICLE

No_of_passengers

CAR

TRUCK

PART

Manufacture_date

MANUFACTURED_PART

Supplier_name

PURCHASED_PART

Figure 4.5

EER diagram notation
tor an overlapping
(nondisjoint)
specialization.

47



Ornek 11 (genelleme)

EMPLOYEE

é@

Figure 4.7

RESEARCH_ASSISTANT

TEACHING_ASSISTANT

A specialization lattice with multiple inheritance for a UNIVERSITY database.

PERSON Birth_date

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

: | SALARIED_EMPLOYEE |
i
EMPLOYEE |  [ALUMNUS STUDENT ENGINEERING MANAGER |

Figure 4.6

A specialization lattice with shared subclass ENGINEERING_MANAGER.
d d

STAFF FACULTY STUDENT_ GRADUATE_ |  |UNDERGRADUATE_
ASSISTANT STUDENT STUDENT

48



Ornek 12: bilgisayar satis VT

dizustu

(

Cevre birin

—

klavye ‘

monitor

E\ -

masaustu

yazilim

AN

hafiza ‘ video

seeskarti

Uygun nitelikler belirleyebilirsiniz...



[ 1]

Music

[ 1]

Ornek 13: Blyiik VT tasarim ornegi

[ ]

Media

Music

Group
Artist
Composer
Lyricist
Musician
Instrument
Song
Rendition

Distribution

Media

Distribution

MusicMedia
Album

CD

Track

Studio
Publisher
RetailStore




ornek 13 (devam)

Group

0"*

Artist

JAN

Composer

1“*

Lyricist

Song n

¥

0”*

Musician

Rendition

[nstrument

Publisher
Group
> Music Media Studio
Artist AN
Producer
Album CDh

L

Track

Rendition




