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Uc Sema Model

= Uc sema modeli 1975’de ANSI/SPARC tarafindan
gelistirildi

= Veri modellemening ve rolint tanimlamak icin bir
cerceve saglhyor
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Uc Sema Modeli (devamla)

= Dis sema ya da kullanici gorisi (view)
— Kullanicilarin veri tabanini nasil gérdugini temsil eder
= Kavramsal sema

— Tum verileri ve aralarindaki iliskilerin tanimini da igceren
veri tabaninin mantiksal gorust

— Herhangi bir veri depolama aracindan bagimsiz
— Bir kavramsal sema genellikle bircok farkli dis sema
icerebilir
= |¢c sema

— Belirli bir Grtin Gzerinde fiziksel olarak bir kavramsal
semanin temsili

— Bir kavramsal sema bircok farkli i¢ semalarla temsil
edilebilir
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Varlik-1liski Modeli (E-R Model)

= Varlk-Iliski modeli kavramsal semalar
yaratmak icin kullanilabilen bir dizi kavram
ve grafik simgelerden olusur

= Dort surumu var:
— Ozglin Varlik-Iliski modeli, Peter Chen (1976)
— Genisletilmis Varlk-iliski modeli : en yaygin
kullanilan model
— Bilgi Muhendisligi (IE), James Martin (1990)
— IDEF1X NISO ulusal standard:

— Birlesik Modelleme Dili (Unified Modeling
Language (UML)) nesne yonelimli yontemi
destekliyor
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Genisletilmis Varlk Iliski Modeli

Figure 2.15 Example Entity-Relationship Diagram

' EMPLOYEE

TRUCK-ASSGN TE

TRUCK =® ENGINEER
KILL

&\ENG .S
SERVICE—PF{OVIDEF{ f ;

| SERVICE ENGINEER-
CERTIFICATION

$ CLIENT-SERVICE
$ QUAL-ENGINEER

| CLIENT |

CERTIFICATION

! REFERRED-BY
[l MCPA0Z Database Processing: Fundamentals, Design and Implementation, 9/e

by David M. Kroenke Chapter 2/5
[




by David M. Kroenke

DormName \
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Ornek: Varlik-Iliski Diyagrami

Figure 2.10 Showing Attributes in an Entity-Relationship Diagram
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Varliklar

= Kullanicilarin hakkinda bilgi toplamak
Istedigi tanimlanabilen sey
— Varhk sinifi: bu simiftaki varlik format:

tarafindan tanimlanan varhklar
koleksiyonu

— Varlhk ogesi (instance): Belli bir varligin
temsili

= Genellikle bir varlik sinifinda bircok
varlik 6gesi bulunur

oD AlnECRPANZY Database Processing: Fundamentals, Design and Implementation, 9/e
by David M. Kroenke Chapter 2/7



Ornek: Varlk

Figure 2.5 CUSTOMER: An Example of an Entity

CUSTOMER
entity contains:
CustNumber
CustName
Address
City
State
Zip
ContactName
PhoneNumber

Two instances of CUSTOMER:

12345 67890

Ajax Manufacturing Jefferson Dance Club
123 Elm St 345-10th Avenue
Memphis Boston

TN MA

32455 01234

P. Schwartz Frita Bellingsley
223-5567 210-8896
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Ozellikler

= Varhgin ozelliklerinin tamimlanmasi

= Bir varlik simifindaki tum ogeler ayni
Ozelliklere sahiptir
— Birlesik 6zellik: Bir grup 0zellikten olusan
ozellik

— Cok degerli ozellikler: Birden fazla olas
degeri olan Ozellik
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Tanimlayicilar

= Varlk ogelerini tanimlar, adlandirr.

= Bir varlik 6gesinin tanimlayicisi bir ya da
daha fazla varlk 6zelliginden meydana
gelir

= Bir tanimlayici ya tekildir ya da degil

— Tekil tanimlayici: Sadece ve sadece bir varlk
dgesini tanimlar

— Tekil olmayan tanimlayici: Deger bir dizi 6geyi
tanimlar

= Birlesik tanimlayicilar: 1Iki ya da daha fazla
Ozellikten olusan tanimlayicilar
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iliskiler

= Varliklar iliskilerle birbiriyle baglantilandirilir

— Iliski siniflart: varlik siniflart arasindaki
baglantilar

— Iliski 6geleri: varlik 6geleri arasindaki baglantilar
= liskilerin ozellikleri olabilir

= Bir iligki sinifinda ¢cok sayida varlik sinifi
olabilir

= liskinin derecesi: iliskideki varlik sinifi
sayisi
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Ornek:
[liski derecesi

Figure 2.6 Relationships of Different Degrees (a) Example Relationship of Degree 2
S I g f I g
and (b) Example Relationship of Degree 3

MOTHER FATHER
~_ —

€ SP-ORDER @ PARENT

= [kinci derece iliski cok yaygin olup
genellikle ikili iliski terimiyle anilir
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Ikili Tliskiler

Figlll'(.‘. 2.7 Three Types of Binary Relationships
(a) 1:1 Binary Relationship; (b) 1:N Binary Relationship
| 1 : 1 and (c¢) N:M Binary Relationship

= 1:N [empLovee |—G:p—{ Auro

AUTO-ASSIGNMENT
= N:M

(a)
DORMITORY —: N>

DORM-OCCUPANT

(b)
STUDENT-CLUB
(c)
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Yineli (recursive) Iliski
. o . Flgll[‘i.‘ 2.9 .Rccurhi\-u Relationship (a) E-R Diagram
B YI n e | I I | I Skl | er and (b) Sample Data
tek bir siniftaki (RS ,
varhklar I
arasindaki
liskilerdir
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Sinir (Cardinality)

= Maksimum sinir bir iliskide yer alan
maksimum varlik sayisini gosterir

= Minimum sinir bir iliskide varlik olup
olmayacagini gosterir

Figlll‘[‘. 2.8 Relationship with Minimum Cardinality Shown

DORMITORY Lo @ STUDENT

DORM-OCCUPANT
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Zayif Varhklar

= Zayif varliklar mantiksal olarak bir
baska varliga bagh olmak zorunda

= Zayif varliklar veri tabaninda bir baska
varlik tart (guclt varlik) olmadikca
veri tabaninda yer alamaz
— ID-bagimh varhk: Bir varhigin

tanimlayicisi bir baska varligin
tanimlayicisini icerir
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Ornek: Zayif Varhklar

Figu re 2.11 Weak Entities (a) Weak, but Not ID-Dependent and
(b) ID-Dependent

EMPLOYEE @HDEPENDENT"

Identifier: Identifier:
EmployeeNumber Social Security
Number

(a)

BUILDING \J APARTMENT

Identifier: Identifier:
BuildingName {BuildingName
ApartmentNumber}
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Ornek: Zayif Varhklar

Figu re 2.12 Examples of Required Entities

ORDER [¢—(N:1>—+ SALESPERSON

(@)

PATIENT 1@—9{ PRESCRIPTION |

(ASSIGNMENT}¢—(N:1>—H PROJECT

Identifier: Identifier:
{ProjectName, ProjectName
TaskName}
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Alt tur Varhklar

= Alt tur varlik superttr denen bir baska
varligin 6zel ornegini temsil eden
varlik

= Bazen IS-A lliskisi olarak adlandirilir

= |S-A iliskisi olan varliklarin ayni
tanimlayiciya sahip olmasi gerekir
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Ornek: Alt tir varliklar

Figure 2.14a Subtype Entities —
CLIENT Without Subtype Entities

CLIENT Contains

ClientNumber
ClientName
AmountDue

Address

SocialSecurityNumber
ManagingPartnerName
TaxldentificationNumber
ContactPerson

Phone
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Ornek: Alt tir varhiklar

Figl] re 2.14b Subtype Entities — CLIENT with Subtype Entities

CLIENT |

+ 1
€ €
S

INDIVIDUAL- PARTNERSHIP-| |ICORPORATE-
CLIENT CLIENT CLIENT

CLIENT Contains INDIVIDUAL-CLIENT Contains

ClientNumber | Address
ClientName SocialSecurityNumber
AmountDue

PARTNERSHIP-CLIENT Contains = CORPORATE-CLIENT Contains

ManagingPartnerName ContactPerson
Address Phone
TaxldentificationNumber TaxldentificationNumber
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Figu re 2.14¢ Subtype Entities — Non-Exclusive Subtypes with
Optional Supertype

CLIENT
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IDEF1X Standardi

= |IDEF1X (Integrated Definition 1, Extended) 1993'de ulusal
standart olarak ilan edildi

= Daha spesifik anlamlarda varliklar, iligkileri ve 6zellikleri
tanimlar
= Bazi Varlik-Iliski grafik simgelerini degistirdi
= Genisletilmis E-R modelinde olmayan alanlarin (domains)
tanimin icerir
= Dort Iliski Turd
— Belirleyici olmayan baglanti iliskileri
— Belirleyici olan baglant: iliskileri
— Spesifik olmayan iliskiler
— Kategorizasyon iligkileri
= IDEF1X'i destekleyen urtnler: ERWin, Visio, Design/2000
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Ornek: IDEF1X

Figlll‘E 2.17a Levels of Detail in IDEF1X Models — Entities Only
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Figure 2.17b Levels of Detail in IDEF1X Models — Entities and Primary Keys

OFFICE BUILDING

FURNITURE DEPARTMENT [ NetPortNumber S
‘ SerialNumberI- | DeptName I | OfficeNumber :

T

|
‘4

COMPUTER EMPLOYEE BADGE

‘ SerialNumberI- I . BadgeNumberl

SKILL

o SkillName I
() JobCode

MANAGER STAFF PROGRAMMER PQA_ENGINEER TECH_WRITER

) ) | ) | J

(b)
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FURNITURE
SerialNumber
Type
s
Material
Date Acquired

COMPUTER
SerialNumber

Make
Model
DiskCapacity

MANAGER STAFF

by David M. Kroenke

LevelCode HourlyRate
LastBonus VacationDays

DEPARTMENT
DeptMame

BudgetCode
OfficeNumber

P
L] L ]
EMPLOYEE
SSN

~ Name

Phone
JobCode

ra
ri

PROGRAMMER

Title
Language
Dperating

Ornek: IDEF1X

Figure 2.17¢ Levels of Detail in IDEF1X Models

OFFICE _F:iUlLFJIHG

OfficeMumber

PhonePortNumber | heceplio
MaxCapacity NumberFloors
- ParkingLot

BADGE

« BadgeMNumber
1

SkillName

« Description

Z z

PQA_ENGINEER TECH _WRITER

YearsExperience
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Belirleyici Olmayan Baglanti

iliskileri

= Ebeveynden bir cocuk varligina iliskiyi bir kesikli
cizgiyle temsil eder

= Varsayilan sinir 1:N'dir. Ebeveyn zorunlu, ¢cocuk

secmel
— 1 sadece bir cocugun gerekli oldugunu gosterir
— Z sifir veya 1 cocuk oldugunu gosterir
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Belirleyici Olmayan Baglanti
INAE

Figl]I‘C 2.19 Non-Identifying Connection Relationships

FURNITURE

DEPARTMENT

BADGE

DeptName

SerialNumber

BudgetCode
OfficeNumber

‘ BadgeNumber

IssueDate
IssuedBy
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Belirleyici Olan Baglant: Iliskileri

= Genigletiimis E-R modelindeki ID-bagiml iligkilerle
aynidir

= Ebeveynin tanimlayicis: daima ¢ocugun
tanimlayicisinin bir parcasidir

= liskiler duiz cizgilerle gosterilir, cocuk varliklar
yuvarlak koselerle temsil edilir
(sadece ID-bagiml varliklar igin)
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Belirleyici Olan Baglant: Iliskileri

Figure 2.20 Identifying Connection Relationship

OFFICE

OfficeNumber
BuildingNumber (FK)

BUILDING
BuildingNumber

ReceptionPhone
NumberFloors
ParkingLot

NetPortNumber
PhonePortNumber
MaxCapacity
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Spesifik Olmayan Iliskiler

= Coka coklu iligki
= [liskiler duiz ¢izginin her iki basindaki ici dolu
dairelerle gosterilir

= Bir spesifik olmayan iliskide minimum sinirlar
belirlenemez

Figure 2.21a Non-Specific Relationships — Model with N:M Relationship

EMPLOYEE

SSN

SkillName
Name

Phone Description
JobCode :
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Figure 2.21b Non-Specific Relationships — Model Showing
Missing Entity

EMPLOYEE

SkillName
Name

Phone Description
JobCode

SKILL_LEVEL

Proficiency
Description
LastExamDate
LastExamScore

Note: Identifier of SKILL_LEVEL
is (SSN, SkillName)

(b)
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Kategorizasyon lliskileri

= Jenerik (dogurgan) bir varlikla bir baska varlik arasindaki
iliskiye kategori varhg: denir

= Genigletiimis E-R modelinde genellestirmenin 6zellestirilmesi/
alt tar iliskileri (IS-A iliskileri) olarak adlandirilir

= Kategori kiimeleri icinde kategori varliklar: birbirini diglar

= [ki tir kategori kiimesi vardir:
— Tam: Kimedeki her olasi kategori turl gosterilir (arasinda
bosluk olan iki yatay cizgiyle gosterilir)
— Eksik: en azindan bir kategori eksiktir (kategori kiimesi dairesi
tek cizgi Uzerine yerlestirilerek gosterilir, cizzgiler arasinda
bosluk yoktur)
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Figure 2.23 Incomplete and Complete Category Clusters

EMPLOYEE
SSN

Name
Phone
JobCode

TT

| Z
( )JobCode
[ z z z
MANAGER STAFF PROGRAMMER PQA_ENGINEER TECH_WRITER
LevelCode HourlyRate Title | YearsExperience YearsExperience
LastBonus VacationDays Language — Language

T

OperatingSystem
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Ornek: IDEF1X Modeli ve Iliski
Adlan

Figure 2.24 IDEF1X Model Showing Relationship Names

BUILDING
BuildingNumber

ReceptionPhone
NumberFloors
ParkingLot

Contains / Located In

.
COMPUTER EMPLOYEE OFFICE

SerialNumber SSN MNetPortNumber

Make Uses / Used By_o e Occupies / Occupied ni OfficeNumber

Model Phone PhonePortNumber
DiskCapacity JobCode MaxCapacity
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Ornek: IDEF1X Modeli ve Iliski
Adlan

Figurc 2.25 Using Names for Multiple Relationships between the Two Entities

CUSTOMER _ SALE SALESPERSON

CustomerNumber .
InvoiceNumber Name

- Sells / Sold By
gta_me:[ Buys / Purchased By. Date Phone
Cur[ee Description BrokerName
Y NegotiatedPrice
State Sells / Sold By T:
Zip ax
Total

Phone isal
. Commission
Email :
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Alanlar

Alan bir 6zelligin alabilecegi degerler dizisi olarak
tanimlanir

Bir spesifik degerler listesi de olabilir ya da
Onceden tanimlanmais veri 6zellikleri de olabilir
(6rnegin, 75 karakterden daha az karakter dizisi

Alanlar veri modellemedeki belirsizligi azaltir ve
pratikte yararhdir

Iki tir alan vardir:

— Temel alan: bir veri tirt ve muhtemelen bir deger listesi
ya da sinir tanimi vardir

— Tuor alani: Temel alanin bir alt seti ya da baska bir alan
tartndn alt seti
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Ornek: Alan Hiyerarsisi

Figure 2.26 Example of Domain Hierarchy

Accounting, Biology, Chemistry,

DEPARTMENT_NAMES| Computer Science, Information
Domain Systems, Management, Physics,
Zoology

—

Biology, Accounting, Computer
SCIENCE | Chemistry, BUSINESS | Information COMPUTING Science,
Domain Physics, Domain Systems, Domain Information
Zoology Management Systems

LIFE_SCIENCE Biology, Base Domain
Domain Zoology I:I Type Domain
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UML-stili Varhk-Iliski Diyagramlar:

= Birlesik Modelleme Dili, Unified Modeling Language (UML)
nesne yonelimli programlar (OOP) ve uygulamalar
modellemek ve tasarlamak icin kullanilan bir dizi yap: ve
teknikler

= UML varliklar, iliskileri ve 0zellikleri Genisletiimis E-R
modelinkilere ¢cok benzer
= Bircok nesne yonelimli E-R yapilar: eklenmistir:
— <Kalici> varlk sinifinin veri tabaninda var oldugunu gdésterir
— UML varlik sinifi 6zelliklerine izin verir
— UML, oOzelliklerin ve yontemlerin gortnuarltigtini destekler
— UML yobntemleri tanimlar
= Halen nesne yonelimli notasyonun pratik degeri sinirh
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Ornek: UML

F igurc 2.27a UML Representation of a 1:1 Relationship

EMPLOYEE
AUTO-ASSIGNMENT [, .
LicenseNumber

EmployeelD
VIN

Name
Title 0.1 1.1 Make

Phone Model
SkillCode Year

Constraints and methods

Constraints and methods
named here

named here
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Ornek: UML

Figlll‘ e 2.27b UML Representation of a 1:N Relationship

DORMITORY STUDENT

Name DORM-OCCUPANT StudentNumber

CampusAddress 0.1 g * StudentName

Capacity - Phone

HousePhone Class
AssignedRoom

Constraints and methods Constraints and methods
named here named here
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Ornek: UML

F igu re 2.27¢ UML Representation of an N:M Relationship

STUDENT
StudentNumber STUDENT-CLUB ClubNumber

StudentName 0. 0.* BudgetCode
Phone - —— Description
Class President
AssignedRoom PresidentPhone

Constraints and methods Constraints and methods
named here named here
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UML: Zayif Varliklar

Figure 2.28a UML Representation of Weak Entities — Non-ID-Dependent
Weak Entity

PATIENT PRESCRIPTION
PATIENT-PRESCRIPTION Date

Name - o
Phone 1 <non-identifying> o+ | PrescriptioniD

InsuranceCompany g Doctor
InsuranceNumber Drug
Quantity

Identifier: Name Identifier: PrescriptionlD
Methods Methods

(a)

Figl,ll'(: 2.28b UML Representation of Weak Entities — ID-Dependent Weak Entity

PROJECT ASSIGNMENT

ProjectName PRS,'(J;;E,?:,-;‘,\E SlG N TaskName
StartDate g TaskStart

EndeDate 0.. EstimatedHours
BudgetCode ActualHours
EmployeeName

Identifier: ProjectName Identifier: TaskName
Methods Methods
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UML: Alt tlrler

Figure 2.29 UML Representation of Subtypes

CLIENT

ClientNumber
ClientName
AmountDue

Identifier: ClientNumber
Methods

A
ClientType

INDIVIDUAL PARTNERSHIP CORPORATE

Address ManagingPartnerName ContactPerson
SocialSecurityNumber Address Phone
TaxldentificationNumber TaxldentificationNumber

Methods Methods Methods
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