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Varlik Iliski modeli (ERM)

1Chen notasyonu, kavramsal
modellemede tercih edilir.

JKazayag1 notasyonu daha c¢ok
uygulama odakhdur.

JUML notasyonu hem kavramsal hem
de uyqulama modellemesi icin
kullanilabilir.



————————————————————————————
Varlik Iliski modeli (ERM)

JVeritabaninin ana bilesenler!|
" Varlik
= Oznitelik
= [liski



Varhk (Entity)

J Varlik, son kullanicinin ilgisini ¢ceken bir nesnedir.

Jd ERM'deki bir varlik,

1liskisel ortamdaki bir satira

degil, tabloya karsilik gelir.
d ERM, tablo satirim1 varlik érnegi veya varhk

olusumu olarak ifac

e eder.

 Chen, Kazayagi1 ve UML gosterimlerinde, bir varlik,

varligin adin1 igeren

0Ir dikdortgenle temsil edilir.

Bir isim olan varlik ad1 genellikle tiim biiyiik harflerle

yazilir.



————————————————————
Oznitelik (Attributes)

Varhklarin ozellikleri

u Bir degere sahip olmali, bos
birakilamaz.

u Deger gerektirmez, bos
birakilabalir.

4 Belirli bir 6znitelik i¢cin olasi degerler

ktiimesidir.



Ogrenci Varh@inin Nitelikleri:
Chen ve Kazayagi

Chen Model Crow’s Foot Model

STUDENT

STU_LNAME
STU_FNAME
STU_INITIAL
STU_EMAIL

STU PHONE




e
Oznitelikler (2)

Her varlik 6rnegini
benzersiz olarak tanimlayan bir veya daha
fazla oznitelik

Anahtar oznitelikler alt1 ¢izili olarak gosterilir.
Asagida iliskisel sema gosterilmistir:

ABLE NAME (KEY, ATTRIBUTE 1,
ATTRIBUTE 2, ATTRIBUTE 3, ... ATTRIBUTE K)
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Oznitelikler (3)

Bilesik (composite) Tammmlayicillar : Birden fazla
oznitelikten olusan birincil anahtar olan bilesik tanimlayiciy1
kullanmak miimkiindiir.

FIGURE 4.2 THE CLASS TABLE (ENTITY) COMPONENTS AND CONTENTS

Database name: Ch04_TinyCollege

CLASS_CODE | CRS_CODE | CLASS_SECTION CLASS_TIME ROOM_CODE I PROF_MURM |
10012 ACCT-211 1 WWF G:00-8:50 am.  BUS3 105
10013 ACCT-211 2 wF 9:00-9:50 am.  BUS200 105
10014 ACCT-211 |3 TTh 2,30-3:45 p.m. BUS252 342
10015 ACCT-212 1 hfF 10:00-10:50 a.m. BUS311 3
10016 ACCT-212 |2 Th 6:00-5:40 p.m. BUS252 3
10017 Cl3-220 1 WWF 3:00-9:50 am.  KLR209 228
10015 Cl5-220 2 hF 3:00-9:50 am.  KLR211 114
10019 Cl5-220 3 WF 10:00-10:50 &.m. KLR209 228
10020 Cl5-420 1 W EI00-5:40 p.m. KLRZ209 162
10021 G261 1 MF 5:00-5:50 am.  KLR200 114
10022 Q261 2 TTh1:00-2:15 pam. KLRZ00 114
10023 ahd-362 1 hfF 11:00-11:50 a.m. KLR200 162
10024 GM-362 2 TTh 2,30-3:45 pm, KLR200 162
10025 MATH-243 1 Th 6:00-5:40 p.m. DRE155 325

«  Once Gelen, CLASS_CODE birincil anahtardir.

« CRS_CODE ve CLASS SECTION birlesimi uygun bir aday anahtaridir.

« CLASS _CODE o0zniteligi, CLASS varligindan silinirse, aday anahtar (CRS_CODE
ve CLASS SECTION) kabul edilebilir bir bilesik birincil anahtar haline gelir.

lliskisel Sema: CLASS (CLASS CODE, CRS_CODE, CLASS_SECTION, CLASS_TIME, ROOM_CODE,
PROF_NUM)
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Oznitelikler (4)

alt boliimlere ayrilamayan
bir 6zniteliktir.
Ornegin, yas, maas Vb.
yalmizca tek bir degere
sahip olabilecek bir 6zniteliktir.
Ornegin, bir kisinin yalmzca bir Sosyal
Griivenlik numaras: olabilir ve iiretilen Dbir
parcanin yalnizca bir seri numarasi olabilir.




Tek degerli bir 6zniteligin mutlaka basit bir 6znitelik
olmadigini unutmayin.

Ornegin, bir parcanin seri numaras: (SE-08-02-
189935 gibi) tek degerlidir, ancak bilesik bir
ozniteliktir.

Cunkii parcanin tretildigi bolgeye (SE) boliinebilir,
o bolgedeki tesis (08), tesis 1¢indeki kayma (02) ve
parca numarasi (189935).



Oznitelikler (5)

Cok sayida
degere sahip veri olusturmay1 gerektiren 6znitelikler:
Ornegin, bir arabanin rengi tavan, gévde ve déseme

i¢cin bir¢ok renge ayrilabilir.

Chen Model Crow’s Foot Model

CAR
MOD_CODE CAR_YEAR Pk ICAR VIN
MOD_CODE

CAR YEAR
@ CAR CAR_COLOR CAR_COLOR

Chen ERM'de, ¢ok degerli 6znitelikler, 6zniteligi varliga baglayan ¢ift
cizgi tarafindan gosterilir.
Kazayagi notasyonu ¢ok degerli ozellikleri tanimlamaz.

;




T ———
Oznitelikler (5)

Kavramsal model M:N iligkilerini ve ¢ok degerli
Oznitelikleri isleyebilse de, bunlar1 RDBMS'de

uygulamamalisiniz.

Bu nedenle, cok degerli Oznitelikler varsa,
tasarimcinin IKI olas1 eylem kursundan birine karar

vermesi gereKir:



1. Ozgiin varhk icinde, 6zgiin cok degerli dzniteligin her
bileseni icin bir tane olmak iizere birka¢ yeni oznitelik
olusturun.

FIGURE 4.4 SPLITTING THE MULTIVALUED ATTRIBUTE INTO NEW ATTRIBUTES

Ornegin, CAR varliginin

Chen Model Crow’s Foot Model ozniteligi:
@ CAR CAR_COLOR
PK |CAR VIN CAR_TOPCOLOR yeni
MOD_CODE T . . .
CAR_YEAR oznitelikleri olusturmak igin
caR_TopcoLon o Slinebil
CAR_BODYCOLOR oluneotlir.
@ CAR_BODYCOLOR,

ve CAR_TRIMCOLOR.

Bu ¢ozlim ise yariyor gibi goriinse de, benimsenmesi tabloda
biiyiik yapisal sorunlara yol acabilir.

Ornegin, baz1 otomobiller icin logo rengi gibi ek renk
bilesenleri eklenirse, tablo yapisimin yeni renk boliimiine
uyacak sekilde degistirilmesi gerekir.




2. Ozgiin cok degerli 6zniteligin bilesenlerinden
olusan yeni bir varhik olusturmak.

Asagidaki tabloda gosterilen yaklasimi kullanarak,
artitk tablo yapisim1 degistirmek zorunda kalmadan
gercktigi kadar renk atayabilirsiniz.

CAR ve CAR COLOR, iliski tiirii: 1:M olur.

COMPONENTS OF THE MULTIVALUED ATTRIBUTE

SECTION COLOR
Top White
Body Blue
Trim Gold

Interior Blue




Ozgiin varlikla 1:M iliskisinde yeni bir varlik
olusturmak birkac fayda saglar:

Daha esnek, genisletilebilir bir ¢oziimdiir ve iliskisel
modelle uyumludur!

FIGURE4.5 A NEW ENTITY SET COMPOSED OF A MULTIVALUED

ATTRIBUTE’'S COMPONENTS

m CAR CAR_COLOR
PK |CAR VIN PK,FK1 |CAR VIN
"""_'h'as_'l'é PK COL SECTION
MOD_CODE
CAR_YEAR COL_COLOR
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Oz Nitelikler (6)

DerivedAttributes: Diger niteliklerden bir deger hesaplanarak
olusturulur.

Tiretilmis  Ozniteligin ~ fiziksel olarak  veritabanm1  i¢inde
depolanmas1 gerekmez.

Bunun yerine, bir algoritma kullanilarak tiiretilebilir.

Ornegin, bir calisanin yas;, EMP_AGE, gecerli tarih ile
EMP _DOB arasindaki farkin tamsayir degerini hesaplayarak

bulunabilir.
FIGURE 4.6 DEPICTION OF A DERIVED ATTRIBUTE

Chen Model Crow’s Foot Model

D o

PK |EMP_NUM

<D cur
EMP_LNAME

EMP_FNAME

EMPLOYEE N EMP_INITIAL
EMP_DOB

EMP_AGE




ADVANTAGES AND DISADVANTAGES OF STORING DERIVED ATTRIBUTES
DERIVED ATTRIBUTE

STORED NOT STORED
Advantage Saves CPU processing cycles Saves storage space
Saves data access time Computation always yields current value

Data value is readily available
Can be used to keep track of historical data

Disadvantage Requires constant maintenance to ensure Uses CPU processing cycles
derived value is current, especially if any values | Increases data access time
used in the calculation change Adds coding complexity to queries




E
Niski

Iliski ad aktif veya pasif bir fiildir.

Ornegin, PROFESOR bir SINIF dgretir. Iliski ad:
ogretir.

Her zaman her iki yonde de faaliyet goésteren
varliklar arasindaki iliski belirlenir.

Bir iliskiye katilan varliklar

18



Baglanti (Connectivity): Iliski stmflandirmasini aciklar.
Onem diizeyi (Cardinality): Iliskili minimum ve

maksimum varlik olusum sayisini ifade eder.

FIGURE 4.7 CONNECTIVITY AND CARDINALITY IN AN ERD

Connectivities

"“‘”‘/\“”‘1

_“ teaches H
(1.1) (1.4)

A~

Cardinalities
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Varolus Bagimhihg (Existence Dependence)

Varhk, veritabaninda valnizca baska bir ilgili  varlik

olusumuyla iliskilendirildiginde bulunur.

Uygulama acisindan, bir varhk zorunlu bir yabanci

anahtara, yani null olamayan bir vyabanci anahtar

Ozniteligine sahipse varhga bagimhdir.



Varolus — Bagimsiz
» Varlik, ilgili tiim varhklarindan ayri olarak var

olur.

* Giiclii varhik veya normal varhk olarak adlandirilir.

Not:

Bu kavram dogrudan Kazayagi diyagramlari i¢in
gecerlidir.

Cunkti kazayagr diyagramlari, iliskisel veritabanlarim

tasarlamak i¢in yaygin olarak kullanilir.
Chen ERD gosterimi kavramsal modellemeye yoneliktir.
Bu nedenle zayif ve giiclii iliskiler arasinda ayrim

yapmaz.




T
Miski Giicii

Zayif (tammmlayic1 olmayan) iliski

e Ilgili varligin birincil anahtari, ana varligin birincil anahtar
bilesenini igermiyor

Giuclu (tanimlayic) iliskiler

e Ilgili varligin birincil anahtari, ana varligin birincil
anahtar bilesenini i¢er.

22



FIGURE 4.8 A WEAK (NON-IDENTIFYING) RELATIONSHIP BETWEEN

COURSE AND CLASS

CLASS
PK |cLAss cope
LI = = L0eRES_ _ | gFK1 |crRS_copE

COURSE
PK |CR DE

DEPT_CODE CLASS_SECTION
CRS_DESCRIPTION CLASS_TIME
CRS_CREDIT ROOM_CODE
PROF_NUM
Table name: COURSE Database name: Ch04_TinyCollege
| crs_coDE | DEPT_CODE | CRS_DESCRIPTION CRS_CREDIT |
ACCT-211 ACCT Accounting | 3
ACCT-212 ACCT Accounting Il 3
CIS-220 CIS Intro. to MicrocompLting 3
Cl=-420 CIs Database Design and Implementation 4
MATH-243 MATH Mathematics for Managers 3
Qhl-261 CIs Irtro. to Statistics 3
GIM-362 CIs Statistical Applications 4

Table name: CLASS
| cLasS_CODE | CRS_CODE | CLASS_SECTION | CLASS_TME | ROOM_CODE | PROF_NUM |

10012 ACCT-211 1 WAF §:00-8:50 am.  BUS311 105
10013 ACCT-211 2 MF 9:00-3:50 am.  BUS200 105
10014 ACCT-211 3 TTh 2:30-3:45 p.m. Bls252 342
10015 ACCT-212 1 WAF 10:00-10:50 am. BUS311 30
10086 ACCT-212 |2 Th 6:00-5:40 p.m. BlI=252 3m
10017 CIS-220 1 MF 9:00-3:50 am.  KLR209 225
10018 CIS-220 2 MAF 9:00-3:50 am.  KLRE211 114
1009 CIS-220 3 WY 10:00-10:50 am. KLR203 226
10020 CIS-420 1 VW B:00-8:40 pm. KLR209 162
10021 Gihd-261 1 MAF §:00-5:50 am.  KLRZ200 114
10022 Gm-261 2 TTh 1:00-2:15 p.m. KLR200 114
10023 @M-362 1 WAF 11:00-11:50 am. KLR200 162
10024 QM-362 2 TTh 2:30-3:45 p.m. KLRZ00 162
10025 MATH-243 1 Th 6:00-8:40 p.m. DRE155 F25

liskisel Sema
COURSE (CRS_CODE, DEPT_CODE, CRS_DESCRIPTION, CRS_CREDIT)

0 CLASS (CLASS CODE, CRS_CODE, CLASS_SECTION, CLASS_TIME, ROOM_CODE, PROF_NUM)




FIGURE 4.9 A STRONG (IDENTIFYING) RELATIONSHIP BETWEEN

COURSE AND CLASS
Not:

COURSE Fheas COURSE tablosu, CLASS tablosundan
PK,FK1 RS _CODE ..
PK |SAS CODE 4 generates o {PK CLASS SECTION once olusturulmahdir.

DEPT_CODE

CRS_DESCRIPTION g;‘;?-g‘o“gi

CRS_CREDIT = .. o

FRRE NN Cumku, CRS_CODE yabanci anahtarinin

Table name: COURSE Database name: Ch04_TinyCollege_Alt
| cRs_CODE | DEPT_CODE | CRS_DESCRIPTION | crs_creDIT | 0 I u St urd l ma d an C LASS ta b IOS una
AccT 217 [accr  TJacooing] 2 basvurmasi kabul edilemez.
CIS-220 CIS Intro. to Microcomputing 3
ClS-420 Cls Database Design and Implementation 4
MATH-2435 mATH Mathematics for Managers 3
QM-261 Cls Intro. to Statistics 3
GI-362 CIS Statistical Applications 4

Table name: CLASS

CRS_CODE | CLASS_SECTION | CLASS_TME | ROOM_CODE | PROF_MUM |
ACCT-211 |1 MWF 8:00-8:50 am. | BUS311 105
ACCT-211_ |2 MAF 9:00-3:50 am.  BUS200 105
ACCT-211 3 TTh 2:30-3:45 p.m. BUS252 342
ACCT-212 1 MWF 10:00-10:50 a.m. | BUS311 301

ACCT-212 |2 Th £:00-8:40 p.m. BUS252 301

cls-220 1 M@F 9:00-9:50 am.  KLR209 228
Cls220 2 MAF 9:00-9:50 am. | KLR211 114
Cls-220 |3 MWF 10:00-10:50 .m. | KLR209 228
Cls-420 1 v 6:00-8:40 p.m. KLR209 162
MATH-243 1 Th 6:00-5:40 p.m. DRE155 325
aM-261 1 MWF 8:00-8:50 am. | KLR200 114
QM-261 |2 TTh1:00-215pm. | KLR200 114
aM-362 |1 MWF 11:00-11:50 a.m. | KLR200 162
aM-362 |2 TTh 2:30-3:45 pm. | KLR200 162

iliskisel Sema
COURSE (CRS_CODE, DEPT_CODE, CRS_DESCRIPTION, CRS_CREDIT)
CLASS (CRS_CODE, CLASS SECTION, CLASS_TIME, ROOM_CODE, PROF_NUM)
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Zayit Varhk

J Kosullar

" Varliga bagiml

= [liskideki ana varliktan kismen veya tamamen
tiiretilen DIr birincil anahtara sahip

J Veritaban1 tasarimcisi, bir varligin zayif olup
olmadigini 1§ kurallarina gore belirler
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ERD'de Zayif Bir Varlik

Chen Model

| 1 M
EMPLOYEE |—<>—O DEPENDENT‘

(O,N) (1,1)
EMP NUM EMP NUM
EMP_LNAME DEP NUM
EMP_FNAME DEP_FNAME
EMP_INITIAL DEP _DOB

EMP_DOB
EMP_HIREDATE

Crow’s Foot Model

EMPLOYEE DEPENDENT
PK |EMP_NUM PK DEP_ NUM
has
u < PK,EK1|EMP_NUM
EMP_LNAME " O€
EMP_FNAME (1,1) (O,N)
EMP_INITIAL ENEE: TINCOAE
EMP_HIREDATE

Cengage Learning © 2015
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Giiclii Bir Iliskide Zayif Bir Varlik

Table name: EMPLOYEE Database name: Ch04 ShortCo

EMP_MNUM | EMP_LNAME | EMP_FMNAME | EMP_INITIAL | EMP_DOB | EMP_HIREDATE
1001 Callifante Jeanine J 12-Mar-64 25-May-97
1002 Smithson William K 23-MNovy-70 28-May-97
1003 vwashington Herman H 15-Aug-68 28-May-97
1004 Chen Lydia B 23-Mar-74 15-0Oct-98
1005 Johnson Melanie 28-Sep-66 20-Dec-35
1006 Ortega Jorge G 12-Jul-79 05-Jan-02
1007 O'Donnell Peter D 10-Jun-71 23-Jun-02
1008 Brzenski Barbara A 12-Feh-70 01-Nov-03

Table name: DEPENDENT

EMP_MUM | DEP_MNUM | DEP_FNAME | DEP_DOB
1001 1 Annelize 05-Dec-97
1001 2 Jorge 30-Sep-02
1003 1 Suzanne 25-Jan-04
1006 1 Carlos 25-May-01
1008 1 Michael 19-Feh-95
1008 2 George 27-Jun-98
10083 3 Katherine 18-Aug-03




e
Iliskiye Katilim

Istege bagh katihm

Bir varlik olusumu, belirli bir 1liskide karsilik gelen bir
varlik olusumu gerektirmez.

Zorunlu katilim

Bir varlik olusumu, belirli bir 1liskide karsilik gelen bir
varlik olusumu gerektirir.



Kazayagi Sembolleri

SYMBOL CARDINALITY A  COMMENT

o< (O,N) Zero or many; the “many” side is optional.
|< (1,N) One or many; the “many” side is mandatory.
| | (1,1) One and only one; the “1” side is mandatory.
O-l 0,1 Zero or one; the“1” side is optional.
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CLASS ve COURSE arasinda istege bagh iliski

COURSE

enerates
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COURSE ve CLASS arasinda Zorunlu Iliski

COURSE




Iliski Derecesi

*Bir iliskiyle iliskili  varliklarin  veya
katilimcilarin sayisini gostertir.

= Tekli (Unary) Iliski: Iliskilendirme tek bir
varlik 1cinde surdurulir.

= Ozyinelemeli iliski: Aym1 varlik kiimesinin
olusumlar arasinda iligki olusturulur.

= Tkili iliski: ki varlik iliskilendirilir.

= Uclii iliski: Uc varlik iliskilendirilir.



Uc Tur Ilisk1 Derecesi

Unary relationship Binary relationship
manages
EMPLOYEE PROFESSOR CLASS
H teaches o€

Ternary relationship (Conceptual)

DOCTOR PATIENT
pO- -WNTM -0¢
:

R

DRUG
Ternary relationship (Logical)
DOCTOR PRESCRIPTION PATIENT
:: writes “ » receives ::

appeirs in

DRUG




FIGURE
4.16

Table name: DRUG

_ DRUG_CODE | DRUG_NAME | DRUG_PRICE |
AF1S Aldapen-13 2500/
AF25 Algapan-25 3sm!
DRG Drodlere Crikride 111 59
DRZ ' Druzocholar Cryptclens 1899/
KNS Koiiaker Oxyhexelene 8575/
OLE Oleerder-Drizapsn 12395/
TRYP Tryptoloc Heptadimetie 7945

Table name: DOCTOR

Table name: PATIENT

Database name: Ch04_Clinic

PAT_NMUM | PAT_TITLE | PAT_LNAME | PAT_FNAME | PAT IMTIAL | PAT DOB | PAT_AREACCOE | PAT_PHONE |

100
101
102
103
104
105
108
o7
108
108
5110
"1
it
13
’114
115
s

§3FFFFRFE

FFF3

FF

Mrz.

s.

Doc D | poc LvaME | DoC FNAVE [DOC_INMAL] DOT_SPECIALTY |

23827 Sanchez SO

J2448 Jorgensen Anrslse
33456 Wureniski Arwtoly
33969 LeBrende George
24408 Weshinglon Dennis

36221 McPherson Kedye

36712 Dreilag Mesrmans
38995  Minh Tran

40004 Chin hing
40028 Femstein  Dense

[J
ie
A
|
|F
7]
lo
|

D
L

Dermatolagy
Newroiogy
Urology
Pediadrics
Otthapeedics
Dermatology
Payohetry
Neurcicgy
Cribapaedics
Gynecelogy

Kolmycz Gaurge ¥ 15-001-1942 615 3245456
Lewis Rhonds G 13-Mer-2005 615 3244072 |
| Vanidam Rhett 14-Mov-13958 901 5756883 |
Jores Anne M 16-0t-1974 615 3963456 |
Lorgs Jobm P 08-Nov-1971 901 504-4320 ‘
| Pdlbernis ‘Robert o 14-Mor-1875 6135 1390-3220
I Smith Jeanine K 12-Fen-2003 615 3247883 |
| Diante Jorge o | 21-Aug-1978 615 3904867 |
iueaenmch Pau R 14-Fen-1966 615 397-4358° |
Smith Gaorge K - 1B-3n-1381 901 5043333 |
| Gankazi Leighta W 13-Mary- 1870 901 5680083 |
|Wsshington  Ruper = 03-don-196E 618 |B90-4G25 ;
dobnsen Edward E 14:-May-1961 615 |396-4387
Smythe Melanie P 15-Sep-1970 615 3249005
‘Brarvdon Mane o | D24Nov-1332 901 8820845 |
Sarands  Hermine R 25.Jul1872 615 3245805 |
| Smih Oeorge A _O8-Nov-1985,815 8902984 |
Table name: PRESCRIPTION
_DOG_ID | 2AT_NUM DRUG GODE| SRES DDSAGE | PRES BATE |
Gedas o2 bFz 21aniets evary four vouts - 50 (3085 tots _2-Hev-09
J2AE 1Y OLE % leaspoon vath escn meal - 290 m' tolal “A-Nov-td
e MM K15 T\ aniET evaey siv bos - 30 tabletg totsl ]
BL 03 PR 2 1ziats wath evary maal - EC tablets total 4-How03
oEeE Oy KOS * datet evsry six hows — 30 Lablets tolsl “A-Now-33



Is married to

2 2

EMPLOYEE

manages

-

EMPLOYEE

FIGURE 4.18 THE 1:1 RECURSIVE RELATIONSHIP “EMPLOYEE IS

has

Ozyinelemeli Iliskilerin ER Gosterimi

R %

COURSE

MARRIED TO EMPLOYEE"

Database name: Ch04_PartCo
Table name: EMPLOYEE_V1

EMP_MUM | EMP_LMAME | EMP_FMAME | EMP_SPOUSE |

345 Ramirez James 347
346 Jones Anne 349
347 Ramirez Louise 345
348 Delaney Fobert

349 Shapiro Anton 346

Cengage Learning © 2015



FIGURE 4.19 ANOTHER UNARY RELATIONSHIP:“PART CONTAINS PART”

Table name: PART_V1 Database name: Ch04_PartCo
PART_CODE | PART_DESCRIPTION PART_IN_STOCK | PART_UNITS_MEEDED | PART_OF_PART |

L8016 2.5 cm. washer, 1.0 mm. rim 432 4 2130

AB-121 Catter pin, copper 1034 22130

C-130 Faotar assembly 36

E129 2.5 cm. steel shank 128 1 C-130

=10 10.25 cm. rotor blade 345 4 C-130

HI34EN 2.5 cm. hex nut 79 2 C-130

FIGURE 4.20 THE IMPLEMENTATION OF THE M:N RECURSIVE
RELATIONSHIP “PART CONTAINS PART”

Table name: COMPONENT Database name: Ch04_PartCo
COMP_CODE | PART_CODE | COMP_PARTS_MEEDED |

C-130 £821-6 4

€-130 28121 2

C-130 E129 1

C-13142 E129 1

C-130 ®10 4

C-13142 ®10 1

€130 W3 LY 2

C-13142 HI4LW 2

Table name: PART

PART_CODE | PART_DESCRIPTICHN PART _IM_STOCK
A021-5 2.5 cm. wwasher, 1.0 mm. rim 432
AB-121 Cotter pin, copper 1034
C-130 Rotor azsembly 36
E129 2.5 cm. steel shank 128
10 10.25 cm. rator blade 345

HIdany 2.5 cm. hex nut 573




T
Iliskisel Varhklar

" Bilesik veya koprt varliklar: olarak da bilinir.

=]ki veya daha fazla varlik arasindaki M:N
1liskisini temsil etmek 1¢in kullanilir.

= Ust varliklarla 1:M iliskisi icinde

" Her ana varligin birincil anahtar 6zniteliklerinden
olusur.

* Baglayici 1slemde rol oynamayan ek oznitelikler
de icerebilir.



I EEEEE————.
M:N Iliskisini Iki 1:M Iliskisine Déniistiirme

Table name: STUDENT Database name: Ch04_CollegeTry

STU_NUM | STU_LMNAME
321452 Bowser
324257 Smithson

Table name: ENROLL
CLASS_CODE | STU_NUM | ENROLL_GRADE

10014 321452/ C
10014 324257 B
10018 321452 A
10018 324257 B
10021 321452 C
10021 324257 C

Table name: CLASS
CLASS_CODE | CRS_CODE | CLASS_SECTION CLASS_TIME ROOM_CODE | PROF_NUM

10014 ACCT-211 |3 TTh 2:30-3:45 p.m.  BUS2352 342
10015 Cl5-220 2 MAF 9:00-9:50 am. KLR211 114
10021 GM-261 1 MYF 5:00-8:50 a.m.  KLR200 114

Cengage Learning © 2015
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ERD'de Bilesik Varhk

CLASS
STUDENT ENROLL PK |CLASS CODE
PK |STU_NUM Mmo(mrm LA DE : : CLASS SECTION

PK,FK2 |STU NUM BOMM—H- CRS_CODE

STU_LNAME CLASS TIME
ENROLL_GRADE ROOM_CODE

PROF_NUM

Cengage Learning © 2015
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ER Diyagram Gelistirme

= Kurulusun operasyon taniminin ayrintili bir
anlatimini olusturulmal

" Aciklamalara gore 1s kurallarini tanimlanmali

=[s kurallarindan ana varliklar1 ve iliskileri
tanimlanmal

=[1k olarak ERD'yi gelistirme

= Varliklar1 yeterince tanimlayan Oznitelikler1 ve
birincil anahtarlar1 tanimlanmali

= ERD’y1 defalarca gozden gecirilmeli



¢uk bir universite bolumu (1)

Ornek: Kii

PROFESSOR
PK |PROF_NUM e
. PK HOOL DE
PROF_SPECIALTY [=|} —i-d8a0 Of _ )4
PROF_RANK FK1 | PROF_NUM
PROF_LNAME SCHOOL_NAME
PROF_FNAME T
PROF_INITIAL ==
PROF_EMAIL
opet:ates
i
DEPARTMENT
PK |DEPT_CODE
FK1 | SCHOOL_CODE
DEPT_NAME

Cengage Learning © 2015



tcuk bir tiniversite bolimi (2)

DEPARTMENT
PK |DEPT CODE |-jf- — _offers_ _
DEPT NAME

COURSE

PK

CRS_CODE

FK1

DEPT CODE

CRS TITLE
CRS_DESCRIPTION
CRS CREDIT

Cengage Learning © 2015



Kicik bir tiniversite bolumii (3)

COURSE CLASS
PK |CRS CODE generates PK |CLASS CODE
CRS_TITLE I+ S CLASS SECTION
CRS_DESCRIPTION CLASS TIME
CRS_CREDIT FK1 |CRS_CODE

Cengage Learning © 2015



ticiik bir tiniversite bolimi (4)

PROFESSOR DEPARTMENT
employs
PK |PROF NUM - =BT — 4Pk |pEPT CODE

FK1 | DEPT_CODE chairs FK1 | PROF_NUM

PROF_SPECIALTY M —-====- Ot DEPT NAME
PROF_RANK
PROF_LNAME
PROF_FNAME
PROF_INITIAL
PROF_EMAIL

Cengage Learning © 2015



ticiik bir tiniversite bolimi (5)

PROFESSOR CLASS

PK |PROF_NUM " teaches_ PK |CLASS CODE
PROF_SPECIALTY FK1 | PROF_NUM
PROF_RANK CLASS_TIME
PROF_LNAME
PROF_FNAME
PROF_INITIAL
PROF_EMAIL

Cengage Learning © 2015
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tcuk bir tiniversite bolimiu (6)

STUDENT ENROLL CLASS
PK |STU NUM - . PK,FK1 |STU_NUM 50 Ls_tqund_m_"_ | PK |CLASS CODE
_y—iswrillen in_~g PK,FK2 |CLASS CODE
STU LNAME 0.6 (0,35) CLASS TIME
STU_FNAME (0,6) ENROLL_DATE
STU_INITIAL ENROLL_GRADE
STU_EMAIL

Cengage Learning © 2015



tciik bir tiniversite boliimii (7)

STUDENT
PK |STU_NUM

DEPARTMENT

PK |DEPT cODE - — =135 _ _ g

DEPT_NAME

FK1 |DEPT CODE
STU_LNAME
STU_FNAME
STU_INITIAL
STU EMAIL

Cengage Learning © 2015



tciik bir tiniversite boliimii (7)

PROFESSOR STUDENT

PK | PROF_NUM PK |STU_NUM
DEPT_CODE b — —0USES . oﬂ FK1 |PROF_NUM
PROF_SPECIALTY STU_LNAME
PROF_RANK STU_FNAME
PROF_LNAME STU_INITIAL
PROF_FNAME STU_EMAIL
PROF_INITIAL

PROF_EMAIL

Cengage Learning © 2015
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ticiik bir tinmiversite bolimi (7)

BUILDING ROOM CLASS
PK |BLDG_CODE - contains. _ PK |ROOM_CODE 1+ Us.used for PK |CLASS CODE
BLDG_NAME FK1 |BLDG_CODE FK1 |ROOM_CODE
BLDG_LOCATION ROOM_TYPE CLASS_TIME

Cengage Learning © 2015
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ERM'nin bilesenleri

COMPONENTS OF THE ERM

ENTITY RELATIONSHIP CONNECTIVITY ENTITY
SCHOOL operates 1:M DEPARTMENT
DEPARTMENT has 1:M STUDENT
DEPARTMENT employs 1:M PROFESSOR
DEPARTMENT offers 1:M COURSE
COURSE generates 1:M CLASS
SEMESTER includes 1:M CLASS
PROFESSOR is dean of 1:1 SCHOOL
PROFESSOR chairs 1:1 DEPARTMENT
PROFESSOR teaches 1:M CLASS
PROFESSOR advises 1:M STUDENT
STUDENT enrolls in M:N CLASS
BUILDING contains 1:M ROOM

ROOM is used for 1:M CLASS

Note: ENROLL is the composite entity that implements the M:N relationship “STUDENT enrolls in CLASS.




FIGURE 4.35 THE COMPLETED TINY COLLEGE ERD

PROFESSOR .."_-—---—--———-—-——-—-------aa-vlses
PK |PROF NUM SCRODL
FK1 | DEPT_CODE is dean of PK |SCHOOL CODE
PROF_SPECIALTY [Fijrim == e isiae e v v S
PROF_RANK SCHOOL_NAME
PROF_LNAME FK1 |PROF_NUM
PROF_FNAME , T
PROFUINTIAL  Lgle Ll DO G -y T
PROF_EMAIL
! 1 oper:ates
I

; Q 3

_____ employs _ _ _ _ _ __ 4jd  DEPARTMENT

———

PK |DEPT CODE
SEMESTER
DEPT_NAME
PK | SEMESTER CODE FK1 | SCHOOL CODE
teac:hes R FK2 | PROF_NUM
SEMESTER_TERM LY 6
| SEMESTER_START_DATE T
: SEMESTER_END_DATE Oﬁffs |
) ~E |
| T !
| inClL:deS COURSE :
' PK |CRS _CODE his
|
c§ss FK1 |DEPT_CODE | 8
2 ro— CRS_TITLE |
PK |CLASS CODE - ITE CRS_DESCRIPTION I STUDENT
CRS_CREDIT | PK |STU NUM
CLASS_SECTION |
CLASS_TIME —O€Frk1 |DEPT CODE
FK1 |CRS_CODE : STU_LNAME
FK2 [PROF_NUM s foundiin ENROLL < wittonin STU_FNAME
e |noo core. | rena [aass cone poisiienin ) s
= PKFK1 |STU NUM FK2 | PROF_NUM
8 ENROLL_DATE
: ENROLL_GRADE
] us%d for
=
[
ROOM BUILDING
PK |ROOM CODE _coniains_ 4 PK |BLDG CODE
ROOM_TYPE BLDG_NAME

FK1 |BLDG_CODE BLDG_LOCATION




FIGURE 4.37 THE IMPLEMENTATION-READY UML CLASS DIAGRAM FORTINY COLLEGE

advises
PROFESSOR
"FROF_NUW 15
-DEPT:ClOJDE ' SCHOOL
LPROF_SPECIALTY | s dean of is hemded by  'SCHOOL CODE operates
LPROF_RANK SCHOOL_NAME
LPROF_LNAME 1.1 0.1 |PROF_NUM 1.1
1.1 |[PROF_FNAME chairs
__LPROF_INITIAL
teaches [ |PROF EMAIL —|1..1
0.1 s chaired by
isemployed oy | 1.0 1.1 DEPARTMENT
-DEPT_CODE 1.*
| i ¥
STPIOYS L DEPT NAME
sl i
LPROF NI
[SEMESTER_CODE
LSEMESTER_TERM
- SEMESTER_START_DATE
LSEMESTER_END _DATE
0= is taught by 1l -includes
0 ig advised by
i L1 2 is offered by
CLASS 0.*
[CLASS CODE X orad 1.1 COURSE
LCLASS SECTION ) RS CODE STUDENT
LCLASS TIME . anerates LDEPT CODE T
ORa LODE [CRS TITLE [DEPT CODE
1 ted = 5 FDEPT_
533%“2’3'95 et |CRS_DESCRIPTION B SRSUHIN o1 LNAME
S eETes Lo -5 found in LCRS_CREDIT STU_FNAME
‘ . 11 ksTUDINMAL
w | LSTU_EMAIL
schaduled in | 0.* . -PROF_NUM
-contains ¢ iS5
1
used for ENROLL
ROOM BUILDING <contains | [CLASS_CODE |
[ROMM,_CODE [BLDG_CODE —ggb'ﬁ”n -
LROOM_TYPE 0.+ 1.1 HBLDG NAME 0. ENROLL. GRADE
LBLDG CODE LBLDG _LOCATION : C =
i located Ircontains a




Veritabani Tasarim Zorluklari:
Cakisan Hedetfler

Veritabani tasarimi, tasarim standartlarina uygeun olmalidir.

N
Yiiksek islem hizina duyulan ihtiyac, mantiksal olarak arzu edilen
iliskilerin sayisini ve karmasikligini sinirlayabilir.

J

Maksimum bilgi iiretme ihtiyaci, temiz tasarim yapilarinin
ve yiiksek islem hizinin kaybina neden olabilir.
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1:1 Ozyinelemeli Iliskinin Cesitli
Uygulamalan

Table name: EMPLOYEE_V1 Database name: Ch04_PartCo
EMP_MNUM | EMP_LNAME | EMP_FNAME | EMP_SPOUSE
345 Ramirez James 347
346 Jones Anne 343 First implementation
347 Ramirez Louise j 345
345 Delaney Rabert
349 Shapiro Anton ] 345
able name PLO able name: MARRIED
EMP_MNUM | EMP_LNAME | EMP_FNAME EMP_MNUM | EMP_SPOUSE
345 Ramirez James 345 347
346 Jones Anne , 346 343 LR :
347 Ramirez Louise 347 345
348 Delaney 'Robert 349 346
349 Shapiro Anton
MAR_NUM | MAR_DATE MAR_MUN | EMP_PLIM EMP_MUM | EMP_LMAME | EMP_FNAME
) 1) 04-Mar-03 1 345 345 Ramirez James
2 02-Feh-99 1 347 346 Jones Anne 1
2 346 347 | Ramirez Louise \
2 349 | 348 Delaney Robert \
349 Shapiro ' Arton
MARRIAGE [ MaRPART ] [ empLovee

¥ MAR_NUM , % MAR_NUM | 7 EMP_NUM
MAR_DATE | 7 EMP_NUM L) EMP_LNAME
; — - — EMP_FNAME
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