ILISKISEL VERITABANI
MODELI



Verilerin Mantiksal Gorunumu

Iliskisel model

* Verileri fiziksel olarak degil mantiksal olarak goriintiileme

Tablo

* Yapisal ve veri bagimsizlig1 vardir.
* Cilinkii 1lgili kayitlarin bagimsiz tablolarda depolandigini diisiinebilirsiniz

Kavramsal olarak bir dosyaya benzemektedir.

Iliskisel veritaban1 modelinin anlasilmasi hiyerarsik ve ag modellerinden daha
kolaydir.




Tablolar ve Ozellikleri

Tablo: satir ve siitunlardan olusan iki
boyutlu yapidir.

» Mantiksal 1liskinin kalic1 gosterimidir.

[1gili varliklar grubunu igerir (varlik kiimesi)

* Ornegin, bir STUDENT tablosu, her biri bir 6grenciyi
temsil eden varlik olusumlar1 koleksiyonu igerir.



iliski Adl,

Varhk «—

Kumesi
Tuples,
Rows,
Records

STUDENT

Oznitelikler(Attributes), Stitun(Column )

)

[STU_MUM] STU_LNAME] STU_FNAME| STU_INIT| STU_DOE | STU_HRS| STU_CLASS|STU_GPA| STU_TRANSFER| DEPT_CODE| STU_PHONE| PROF_NUM|

321452 Bowser
324257 Smithsan
324258 Brewer
324269 Oblonski
324273 Smith
324274 Katinga
324291 Robertson
324293 Smith

STU_NUM
STU_LNAME
STU_FNAME
STU_INIT
STU_DOB
STU_HRS
STU_CLASS
STU_GPA
STU_TRANSFER
DEPT_CODE
STU_PHONE
PROF_NUM

John

Williarn C
Anng K
Juliette
Walter
John

Faphael
Gerald

W - Tomox

= Student number

12-Feb-1985
15-Novw-1931
23-Aug-1979
16-5ep-1986
30-Dec-1968
21-0ct-1989
08-Apr-1983
30-Now-1336

= Student last name

= Student first name

= Student middle initial
= Student date of birth
= Credit hours earned
= Student classification
= Grade point average
= Student transferred from another institution
= Department code

= 4-digit campus phone extension

42 So
a1l
36 So
EE Ji
102 Sr
114 Sr
120 Sr
15 Fr

2.84
3.27
2.26
3.09
21
315
3.87
2.92

= Number of the professor who is the student’s advisor

Mo BIOL 2134 205
Yes CIS 2256 222,
Yes ACCT 2256 228
Mo CIS 2114 222
Yes ENGL 2231 199
Mo ACCT 2267 228
Mo EDU 2267 m
MNo ACCT 2315 230
» SUtunun izin verilen degerler

araligi etki alani olarak bilinir.
Ornegin, STU_GPA degerleri 0-4
(dahil) araligiyla sinirhysa, etki
alani [0,4] 'dir.

Satir ve sutunlarin sirasi kullanici
icin bnemsizdir (bnemsiz).

Her tablonun bir birincil anahtari
olmalidir.

Sutundaki tim degerler 6zniteligin ozellikleriyle eslesir:
a.Sayisal: STU HRS ve STU_GPA
b.Karakter: STU_CLASS ve STU_PHONE
c.Tarih: STU_DOB

d. Mantiksal. STU_TRANSFER

Mantiksal veriler yalnizca dogru veya yanlig (evet veya hayir) degerlere
sahip olabilir.



Anahtarlar (Keys)

Tablodaki her satir benzersiz olarak
tanimlanabilir olmalidir.

Anahtar, diger 6znitelikler1 belirleyen
bir veya daha fazla 6zniteliktir.

mmm Anahtarin roli kararliliga dayanur.

A 0zniteliginin degerini biliyorsaniz, B
Ozniteliginin deger1 saptayabilirsiniz.




Islevsel bagimlilik (Functional dependence )

JAnahtarin rolu kararliik olarak bilinen bir kavrama
dayanmaktadir.

Bir ozniteligin degeri digerini tam olarak belirlerse,
aralarinda iglevsel bagimlilik vardir.

Ornegin, OGRENCI tablosundaki STU _NUM bilinmesi,

ogrencinin soyadini, not ortalamasini, telefon numarasini
vb. arayabileceginiz (belirleyebileceginiz) anlamina
gelir.

d“A, B'yi belirler" ifadesinin kisa gosterimi :” A — B.



Islevsel bagimlilik (Functional dependence )

d A; B, Cve D'yi belirlerse, A — B, C, D.
d Aslinda OGRENCI tablosundaki STU_NUM, &grencinin tim

oznitelik degerlerini belirler.

Ornegin, sunlari yazabilirsiniz:
STU_NUM — STU_LNAME, STU_FNAME, STU_INIT, STU_DOB,
STU TRANSFER

Ancak, STU NUM, STU_LNAME tarafindan belirlenmez, clinku birkac

ogrencinin soyadi Smith olmasi oldukga mumkundur.



Islevsel bagimlilik (Functional dependence )

» Tam islevsel bagimlilik

Ozniteligin islevsel olarak bilesik anahtara bagimli oldugu, ancak

anahtarin _herhangi bir alt kimesine bagli olmadigi kosul ile

olusur.
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Anahtar Turleri

« Anahtar ozniteligi
e Anahtarin parcasi olan herhangi bir oznitelik.
e Ornegin, STU NUMS — STU_GPA

+ Bilesik anahtar (Composite key)
e Birden fazla anahtardan olusan bir anahtar.
e Ornegin;
(STU_LNAME, STU_FNAME, STU_INIT, STU_PHONE) — STU_HRS



Anahtar Turleri

» Super anahtar

e Her satiri benzersiz olarak tanimlayan herhangi
bir anahtar

e Baska bir deyisle, satirdaki her ozniteligi islevsel
olarak belirler

Ornegdin, STU_NUM ek 6znitelikler olsun veya
olmasin tanimlama islemini yerine getirir.



Anahtarlar
+» Aday anahtari

e Aday anahtari minimal bir sUper anahtardir.

STU NUM, STU LNAME bir sUper anahtardir.

Ancak bu bir aday anahtari degildir, cunki STU_LNAME kaldirilabilir ve
STU_NUM anahtar yine de bir siper anahtar olacaktir.

STU LNAME, STU FNAME, STU INIT, STU PHONE

aday anahtari da olabillir.
Cunku iki o6grencinin ayni soyadini, adini, bas harfini ve telefon
numarasini paylasma olasiligi azalir.

4 Birincil anahtar:
Tablo satirlarinin benzersiz olarak tanimlanacagi birincil yol

olarak secilen aday anahtardir.
Ornegin, STU_PHONE




Varhk butunlugu

<Varhk butunltigt, tablodakl her satirin
(varlik 6rnegi) kendi benzersiz kimligine
sahip oldugu kosuldur.
JVarhik biitiinliigiinii saglamak 1i¢in birincil
anahtarin IKi gereksinimi vardir:

=Birincil anahtardaki tiim degerler benzersiz
olmalidir.

= Birincil anahtardaki hicbir anahtar 6zniteligi null
iceremez.



Anahtarlar

<« Nulls:

Veri girigi yok
Birincil anahtarda izin verilmez
Diger ozniteliklerde kaciniimalidir

BIR DEGERI SAYMA, ORTALAMA ve TOPLA gibi
Islevler kullanildiginda sorun yaratabilir

lliskisel tablolar baglandiginda mantiksal sorunlar
olusturabillir.

Temsil edebilir
Bilinmeyen bir o0znitelik degeri
Bilinen, ancak eksik bir oznitelik degeri
"Uygulanamaz" kosulu



Anahtarlar

+» Kontrol edilmis fazlalik/artiklik:
Controlled redundancy:
a lliskisel veritabaninin calismasini saglar.

- Veritabanindaki tablolar ortak oznitelikleri
paylasir.
. Tablolarin birbirine baglanmasini saglar.
a lliskinin calismasi icin gerektiginde birden g¢ok
deger tekrari olabillir.

0 Artiklik yalnizca oznitelik degerlerinin cogaltmasi
durumunda ortaya cikabilir.



Anahtarlar

Table name: PRODUCT Database name: Ch03_SaleCo
Primary key: PROD_CODE
Foreign key: VEND_CODE

| PROD_CODE | PROD_DESCRIPT PROD_PRICE | PROD_ON_HAND | YEND_CODE |
001278-48  Claw hammer 1295 23 232
123-2100Y  Houselite chain savw, 16-in. bar 189.99 4 235
QER-34256  Sledge hammer, 16-Ib. head 18.63 ] 231

SRE-B57UG  Rat-ail file 299 15 232
IIX/3245Q0  Steel tape, 12-ft. length 679 5 235

link I

i
| END_CODE | WEND_CONTACT |VEND_AREACODE | VEND_PHONE

Table name: VENDOR 230 Shelly K. Smithson 608 955-1234
Primary key: VEND_CODE 231 James Johnson 6135 123-43936
Foreign key: none 232 Annelise Crystall 608 224-2134
233 Candice Wallace q04 342-6367
234 Arthur Jones 615 123-3324
235 Henry Ortozo 615 899-3425

lliskisel sema, veritabani tablolarinin metinsel gosterimidir.

Burada her tablo kendi adina gore listelenir ve ardindan ozniteliklerinin listesi
parantez i¢cine alinir.

Birincil anahtar 6zniteliklerinin alti gizili olarak gosterilir.

Ornegin, Yukaridaki seklin iliski semasi séyle gosterilir:

PRODUCT  (PROD_CODE, PROD _DESCRIPT, PROD_PRICE,
PROD_ON_HAND, VEND CODE)

VENDOR (VEND_CODE, VEND_CONTACT, VEND_AREACODE,
VEND_PHONE)




Anahtarlar

Asagida URUN (PRODUCT) ve SATICI(VENDOR)
tablolari arasindaki baglanti, Aagidaki sekilde gosterilen
ligskisel diyagramla da temsil edilebilir.

FIGURE
3.3
VENDOR  PRODUCT ‘
¥ VEND_CODE ¥ PROD_CODE
VEND_CONTACT PROD_DESCRIPT
VEND AREACODE PROD PRICE
VEND_PHONE | PROD_ON_HAND
| VEND_CODE
@




Anahtarlar
Yabanci anahtar (FK)

Table name: PRODUCT Database name: C 4 L HE -

Primary key: PROD_CODE . Degerlerl ||g||| tablodaki

Foreign key: VEND_CODE - . o .

| PROD_CODE | PROD_DESCRIPT PROD_PRICE | PROD_ON_HAND | VEND_CODE | b Irincl | an ahtal‘ d eg e I’| eri yl e
001278-AB  Claw hammer 1295 23 232 an . . .

123-21U0Y  Houselte chain saw, 16-in. bar 189.99 4 235 e$ | e$e N ozn |te | | ktl I.

QER-34256  Sledge hammer, 16-b, head 1863 ] 23

SRE-E6571JG  Rat-tail file 2.99 15 232 = . .o

TIX[32450  Steeltape, 12-ft. length 6.79 8 235 |k|nC|I an ahtar (D|ger an ahtar)

link I

| VEND_CODE | VEND_CONTACT | VEND_AREACODE | VEND_PHONE

= Anahtar kesinlikle veri alma

Table name: VENDOR 230 Shelly K. Smithson 608 5551234

Prl'mary key: VEND_CODE 231 James Johnson 615 123-4536 a maC I yla ku I Ia n I I I r'

Foreign key: none 232 Annelise CI”;"S‘S” B0S 224-2134 . . . . .
233/ Candice Wallace 904 342-6567 - Orn egln mu§ter|n|n Soyadl ve
234 Arthur Jones B15 123-3324 !
235 Henry Ortozo 615 599-3425 telefon numarasi |k|nC|I

anahtardir.
Bilgi tutarlihgi (Referential integrity)

- FK, baska bir iliskide varolan gecerli bir diziye (satir) basvuran bir deger
icerir.

- Ornegin, URUN tablosundaki bir satirla bagvurulan (VEN_CODE) her
satici gecerli bir saticidir.



Biitiinliik Kurallar1 (Integrity Rules)

a lliskisel veritabani butunlugu kurallari,
veritabaninin 1yl tasarlanmasini saglar. Bu

nedenle cok onemlidir.

o lligkisel veritabani yonetim sistemleri (RDBMSS),

butunluk kurallarini otomatik olarak zorlar.

o Ancak, uygulama tasariminizin varlik ve bilgl

tutarliligi kurallarina uymasi gerexkir.



TABLE 3.4

INTEGRITY RULES

ENTITY INTEGRITY DESCRIPTION

Requirement

All primary key entries are unique, and no part of a primary key may be null.

Requirement

Purpose Each row will have a unique identity, and foreign key values can properly reference
primary key values.
Example No invoice can have a duplicate number, nor can it be null; in short, all invoices are

uniquely identified by their invoice number.

REFERENTIAL INTEGRITY | DESCRIPTION

A foreign key may have either a null entry, as long as it is not a part of its table’s
primary key, or an entry that matches the primary key value in a table to which it
is related (every non-null foreign key value must reference an existing primary key
value).

Purpose Itis possible for an attribute not to have a corresponding value, but it will be impossi-
ble to have an invalid entry; the enforcement of the referential integrity rule makes it
impossible to delete a row in one table whose primary key has mandatory matching
foreign key values in another table.

Example A customer might not yet have an assigned sales representative (number), but it will

be impossible to have an invalid sales representative (number).

Tablo 3.4'te 6zetlenen butunluk kurallari Sekil 3.3'te gosterilmistir.




FIGURE 3.3 AN ILLUSTRATION OF INTEGRITY RULES

Table name: CUSTOMER
Primary key: CUS_CODE
Foreign key: AGENT_CODE

Database name: Ch03_InsureCo

CUS_CODE [ CUS_LNAME [ CUS_FNAME [ CUS_INITIAL [ CUS_RENEW_DATE | AGENT_CODE |

Table name: AGENT (only five selected fields are shown)

Primary key: AGENT_CODE
Foreign key: none

] Bilgi tutarhihigi

10010 Ramas Alfred & 05-Apr-2018 502
10011 Dunne Leona K 16-Jun-2015 501
10012 Smith Kathy s 29-Jan-2019 502
10013 Olowyski Paul E 14-0ct-2018

10014 Orlando Myron 28-Dec-2018 501
10015 O'Brian Ay B 22-Sep-2018 503
10016 Brown James G 25-Mar-20189 02
10017 Williams George 17-Jul-2018 503
10018 Farriss Anne G 03-Dec-2018 501
10019 Smith Olette K 14-Mar-2013 503

(.

Varlik butiinlGgu

MUSTERI tablosunun birincil anahtari
CUS_CODE.

MUSTERI birincil anahtar stitununda null girisi
olmaz ve tiim girisler benzersizdir.

O MUSTERI tablosu, MUSTERI tablosundaki girisleri AGENT tablosuna
baglayan yabanci bir anahtar AGENT_CODE igerir.

L (Birincil anahtar) numaras1 10013 ile tanimlanan CUS_CODE satir1, Paul
F. Olowski'nin kendisine atanmis bir satis temsilcisi olmadigindan,
AGENT_CODE yabanci anahtarinda bos bir giris igerir.

OMUSTERI tablosundaki kalan AGENT_CODE girislerin tiimii AGENT
tablosundaki AGENT_CODE girisleri ile eslesir.



Butunluk Kurallar1 bayraklari

= Null 6nlemek icin, bazi tasarimcilar bazi degerin
yoklugunu belirtmek icin bayraklar olarak bilinen
ozel kodlar kullanur.

= Ornek olarak Sekil 3.3'4 kullanarak, —99 kodu,

miisteri Paul Olowski'nin Kkendisine atanmis bir
aracis1 olmadigim1  belirtmek icin MUSTERI
tablosunun dordiincii  satirindaki  AGENT_CODE
girdisi olarak kullanilabilir.

m TABLE3.5

A DUMMY VARIABLE VALUE USED AS A FLAG

AGENT_CODE AGENT_AREACODE | AGENT_PHONE AGENT_LNAME AGENT_YTD_SLS
-99 000 000-0000 None $0.00




Iliskisel Cebir

. _ o Relational Algebra in a DBMS
= Jliskisel cebir, iliskisel

veritabanlarinda sorgu = s« s R 0 —_—
islemlerinin  matematiksel e
: e \ J
modellemesi ve ¢ozimi Y
.. Query optimizer
1cin kullanilir. \_ .
9 Y

DBMS



Bi¢cimsel Tanimlar ve Terminoloj1

= Belirli bir terim iliskisini kullanmanin 6nemli
bir yont, iliski ve iliski degiskeni (relvar)
arasindaki ayrimi kabul ediyor olmasidir.
= [liski, tablolarimizda gordiigiimiiz verilerdir.
= Relvar, iliski tutan bir degiskendir.
= Bir relvarin 1kl bolimii vardir:
= Bashk ve govde.



Bi¢cimsel Tanimlar ve Terminoloj1

= Relvar bashgi, 6zniteliklerin adlarini igerir.
= Relvar govdesi, iliskiyi icertir.

= Yapiya diizgiin bir relvar denir.

= Yapidaki veriler bir iligki olacaktur.

= Notasyon: Relvar R gosterilir.  Iliski r

gosterilir.



[liskisel Kiime Operatorleri

= [liskisel islecler kapalilik dzelligine sahiptir.
= Bazi1 operatorler temeldir, digerleri ise temel operatorler
kullanilarak tiiretilebilir.

TEMEL OPERATORLER
= SELECT (or RESTRICT)

= PROJECT

= UNION

= INTERSECT,
= DIFFERENCE
= PRODUCT

= JOIN

= DIVIDE




Select (Restrict)

FIGURE 3.4 SELECT

Original table New table

P_CODE | P_DESCRIPT| PRICE |

P_CODE [ P_DESCRIPT| PRICE

123456 | Flashlight 5.26 SELECT ALL yields

213345 9v battery 1.92
254467 100W bulb 1.47
311452 Powerdrill 34.99

123456 Flashlight
123457 Lamp 2515 — 123457 Lamp
123458 Box Fan 10.99 123458 | Box Fan
213345 9v batter y

254467 100%W bulb
311452 | Powerdrill

5.26
2515
10.99

1.92

1.47
34.99

P_CODE | P_DESCRIPT| PRICE

SELECT only PRICE less than $2.00 yields
— 213345 9 battery
254467 100W bulb

SELECT only P_CODE = 311452 yields

1.92
1.47

| P_CODE [ P_DESCRIFT| PRICE |

[311452 | Powerdrill

Resmi olarak, SELECT kii¢iik Yunanca sigma

harfi (o) ile gosterilir.
Ornegin,

Op code= 311452 (PRODUCT)

P_CODE o0zniteliginde
degerine sahip URUN tablosundaki tiim satirlar
SECMEK i¢in asagidakiler1 yazarsiniz:

34.99|

"311452"

= SELECT, belirli bir

= Tablodaki tum

kosulu
karsilayan bir tablodaki tim
satirlar i¢in tiim degerleri Verir.

satirlar
listelemek icin de kullanilabilir.

= Tablonun yatay bir alt kiimesini
Verir.

Not:

Select isleci karsilastirma
operatorleri ile de yazilir

(=, <.>.#2, S).

Ayrica, v (veya) A (ve) islegler
icin kullanilabilir.

"o" "p_code" = 311452 V fiyati>6
(URUN)



New table

PRICE

Original table

P_CODE | F_DESCRIPT| FRICE

123456 Flashlight 5.26 .
123457 Lamp 25 15 PROJECT PRICE yields
123458 Box Fan 10.99

213345 9v battery 1.92

254467 100 bulb 1.47

311452 Fowerdrill 34.99

526
25,18
10.99

1.92

1.47
3499

Project

FIGURE 3.5 PROJECT

P_DESCRIPT| PRICE

PROJECT P_DESCRIPT and PRICE yields I

Flashlight
Larnp

Box Fan
9y battery
100V bulb
Powerdrill

526
2515
10.99
1.92
1.47
34.99

P_CODE| PRICE

PROJECT P_CODE and PRICE yields I

123456
123457
123458
213345
254467
311452

526
25.15
10.98

1,92

1.47
3499

= Project secili Oznitelikler
icin tiim degerleri Verir.

= Basgka bir deyisle,
PROJECT bir tablonun

dikey bir alt kiimesini
Verir.



Ornegin, CUS FNAME ve CUS LNAME 6zniteliklerini
MUSTERI tablosuna asagidakileri yazariz:

Tcus fname, cus Iname (customer)

CUS_CODE | CUS_LNAME | CUS_FNAME | CUS_INITIAL | CUS_RENEW_DATE | AGENT_CODE

10010 Ramas Alfred & 05-Apr-2013 s02
10011 Dunne Leona K 16-Jun-2013 a0
10012 Smith Kathy Wy 29-Jan-2019 502
10013 Olowwski Paul F 14-0Oct-2018

10014 Orlando hyron 28-Dec-2018 01
10015 O'Brian Amy B 22-5ep-2018 S03
10016 Browwn James G 25-Mar-2019 s02
10017 Williams George 17-Jul-2018 S03
10018 Farriss Anne G 03-Dec-2013 501
10019 Smith Olette K 14-Mar-2019 a03

[liskisel operatorler, iliskileri girdi olarak kabul etmek ve iliskileri
cikt1 olarak iiretmek, birlestirme isleclerini kullanmak miimkiindiir.
Ornegin, miisterinin adm1 ve soyadimi bulmak icin onceki iki

operatorii customer_code 10010 ile birlestirebilirsiniz:

Teus_fname, cus_Iname (Ocus_code™ 10010 (customer))



birlestirir.

Union

e Yinelenen satirlar harig, tablodaki

tum satirlari

e Tablolar ayni sayida sutuna sahip olmalidir ve karsilik
gelen sutunlar ayni veya uyumlu etki alanlarini

paylasmalidir: birlesim uyumiu.

FIGURE & UNION
3.6

P _CODE| P_DESCRIPT| PRICE |

P_CODE [ P_DESCRIPT| PRICE

123455 Flashlight 5.26
123457 Lamp 2515
123458 | Box Fan 10.99
213345 9y battery 1.92
254457 100W bulb 1.47
311452 Powerdiil 34.99

P_CODE | P_DESCRIT | PRICE |

Flashiight 526

123457  Lamp 2515
123458 Box Fan 1089
213345 Qv hattery 192
254487 100w budh 147
311452 Powerdril 3489
345678 Microwave 160
345679  Dishwasher 500

SOURCE: Course Technology/Cengage Learning



Union

= UNION, U semboliiyle gosterilir.

= TEDARIKCI (SUPPLIER) ve SATICI (VENDOR ) iliskileri
birlige uyumluysa, aralarindaki bir UNION asagidaki gibi
gosterilir:

: supplier U vendor

= Ornegin, TEDARIKCI ve SATICI tablolarmin birlesim
uyumlu olmadigini varsayalim.

= Tim SATICI ve TEDARIKCI adlarmin bir listesini
olusturmak isterseniz, her tablodaki adlar1 PROJECT ve
ardindan onlarla bir UNION gerceklestirebilirsiniz.

" Tsupplier name (Supplier) U Tyendor name (vendor)



= INTERSECT (KESISIM) yalnizca her iki tabloda da

Intersect

goriinen satirlar1 verir.

= UNION'da oldugu gibi, tablolarin gegerli sonuglar
verebilmesi 1¢in birlesim uyumlu olmasi gerekir.

FIGURE 3.7 INTERSECT

STU FNAME | STU LNAME

George
Jane
Peter
Franklin
hartin

Jones
Smith
Fobinson
Johnson
Lopez

INTERSECT

EMP_FNAME | EMP _LNAME

Franklin Lopez
William Turner
Franklin Johnson
Susan Rogers

INTERSECT, N semboliyle gosterilir.

yields

STU FNAME | STU_LNAME

Franklin Johnson

Tsupplier name (SUPPlier) N Tyendor name (ve€Ndor)




Difference (FARKLILIK)

= Diger tabloda bulunmayan bir tablodaki tiim satirlar1 verir.

= Bir tabloyu digerinden ¢ikarir.

= Tablolarin siras1 6nemlidir.

Tablolar birlesim uyumludur.

FIGURE DIFFERENCE

3.8
STU_FNAME|[ STU LNAME | DIFFERENCE [EMP FNAME| EMP_LNAME | yields
George Jones ' Franklin Lopez ‘
Jane Smith | William Turner
Peter Robinson ‘ Franklin Johnson
Franklin Johnson | Susan Rogers
Martin Lopez ‘

DIFFERENCE eksi simgesiyle gosterilir —.
supplier —vendor

STU FNAME |  STU_LNAME
Gearge Jones

Jane Smith

Peter Robinson
Martin Lopez

SOURCE: Course Technology/Cengage Learning

supplier ve vendor tablolarinin birbirleri ile uyumlu olmadigini varsayarsak,

bir DIFFERENCE isleci kullanabilirsiniz.

Tsupplier_name (SUPPII€N) = Tyendor name (vendor)



= PRODUCT, Kartezyen olarak da bilinen iki tablodan olasi tiim satir

ciftlerini verir.

= Bu nedenle, bir tabloda 6 satir ve diger tabloda 3 satir varsa, URUN 6 'dan
olusan bir liste verir. 3 = 18 satr.

FIGURE PRODUCT

3.9
P_CODE | P_DESCRIPT| PRICE
123456 Flashlight 526
123457 25.15
123458 Box Fan 10.99
213345 9v battery 1.92
254467 100W bulb 1.47
311452 Powerdrill 34.99

URUN carpma simgesi X ile gosterilir.
MUSTERI (COSTOMER) ve TEMSIICI (AGENT) iliskilerinin PRODUCT islemi
asagidaki gibi yazilacaktir:

PRODUCT

customer X agent

Product

P_CODE [ P_DESCRIPT| PRICE | STORE| AISLE [SHELF

123456 Flashlight 52623 W 8
123456 Flashlight 52624 K 9
123456  Flashlight 52625 z 6
123457 Lamp 25.1523 w (3
123457 Lamp 251524 K 9
123457 Lamp 25.15 25 z B
123458  Box Fan 10.99 23 w 5
123458  Box Fan 10.99 24 K 9
123458 Box Fan 10.98 25 z 6
213345 9v battery 1.9223 W 5
213345  9v battery 19224 K g
213345  9v battery 1.92 25 z B
311452 Powerdrill 3499 23 w 5
311452 Powerdrill 3499 24 K 9
311452  Powerdrill 34.99 25 z B
254467  100W bulb 1.47 23 w 5
254467 100V bulb 1.47 24 K 9
254467  100W bulb 1.47 25 z 6
SOURCE: Course Technology/Cengage Learning




Join
e JOIN, bilgilerin iki veya daha fazla tablodan
birlestiriimesine izin verir
e lliskisel veritabaninin arkasindaki gercek gug, ortak

ozniteliklerle baglantili tablolarin kullaniimasina izin
Verir.

FIGURE 3.10 TWO TABLES THAT WILL BE USED IN JOIN ILLUSTRATIONS

Table name: CUSTOMER Table name: AGENT

CUS_CODE | CUS_LNAME | CUS_ZIP | AGENT_CODE | AGENT_CODE | AGENT_PHONE |
1132445 walker 32145 231 125 6152439887
1217782 | Adares 32145 125 167 61534267758
1312243 Rakowski 34129 167 231 B152431124
1321242 Rodriguez 37134 125 333 9041234445
1542311 | Smithson 37134 421

1657399 arloo 32145 231

Ortak 0znitelikler
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Natural Join (1)

= Yalnizca ortak ozniteliklerinde ortak degerlere sahip
satirlardan olusan yeni bir tablo veren iliskisel bir
1slemdir.

= [liskileri (tablolar1) birlestirmek icin herhangi bir
kosul yazmaya gerek yoktur.

= Natural Join, tic asamal1 bir siirecin sonucudur:



Natural Join (2)

1. Ik olarak, Sekil 3.11'de gosterilen sonuglari vererek tablolarin

bir URUNU olusturulur.

FIGURE 3.10 TWO TABLES THAT WILL BE USED IN JOIN ILLUSTRATIONS

Table name: CUSTOMER

Table name: AGENT

CUS_CODE | CUS_LNAME | CUS_7IP | AGENT_CODE |

AGENT_CODE | AGEMT_PHONE |

1132445
1217782
1312243
15321242
1342311
1657339

Walker
Adares
Rakowski
Rodriguez
Smithson
“Wanloo

32145
32145
34129
37134
37134
32145

23
125
167
125
421
23

125 6152439587
167 5153426775
23 5152431124
333 9041234445

FIGURE 3.11 NA L JOIN, STEP 1: PRODUCT

CUS_CODE | CUS_LNAME [ CUS_ZIP [ CUSTOMER.AGENT_CODE | AGENT.AGENT_CODE [ AGENT_PHONE

1132445 Walker 32145 23 125 6152433887
1132445 Walker 32145 231 167 6153426775
1132445 Walker 32145 231 231 6152431124
1132445 ‘Walker 32145 231 333 9041234445
1217782 Adares 32145 125 125 6152439887
1217782 Adares 32145 125 167 6153426778
1217782 Adares 32145 125 231 6152431124
1217782 Adares 32145 125 333 9041234445
1312243 Rakowski 34129 167 125 6152433887
1312243 Rakowski 34129 167 167 6163426778
1312243 Rakowski 34129 167 231 6152431124
1312243 Rakowski 34129 167 333 9041234445
1321242 Rodriguez 37134 125 125 61524395887
1321242 Rodriguez 37134 125 167 6153426778
1321242 Rodriguez 37134 125 231 B152431124
1321242 Rodriguez 37134 125 333 9041234445
1542311 Smithson 37134 421 125 6152439887
1542311 Srnithson 37134 421 167 6153426778
1542311 Smithson 37134 421 231 6152431124
1542311 Srnithson 37134 421 333 9041234445
1657399 “anloo 32145 el 125 6162439887
1657399 “anloo 32145 23 167 6153426778
1657399 “anloo 32145 sl 231 6162431124

1657393 “anloo 32145 231 333 9041234445




Natural Join (3)

2. Adim 1'in ¢iktisi Uzerinde yalnizca AGENT_CODE degerlerinin
esit oldugu satirlari vermek icin bir SELECT gerceklestirilir.

Ortak sutunlar birlestirme sutunlari olarak adlandirilir.

FIGURE 3.12 NATURAL JOIN, STEP 2: SELECT

CUS_CODE | CUS_LNAME | CUS_ZIP | CUSTOMER. AGENT CODE | AGENT AGENT_CODE | AGENT_PHONE
1217782 Adares 32145 125 125 6152439587
1321242 Rodriguez 37134 125 125 6152439587
1312243 Rakowski 34129 167 167 F153426778
1132445 Walker 32145 231 231 6152431124
1657399 Yanloo 32145 231 231 6152431124




Natural Join (4)

3. A PROJECT Is performed on the results of Step 2 to yield a
single copy of each attribute, thereby eliminating duplicate
columns. Step 3 yields the output shown in Figure 3.13.

FIGURE 3.13 NATURAL JOIN, STEP 3: PROJECT

CUS CODE | CUS_LNAME | CUS_ZIP | AGENT CODE | AGENT PHONE

1217782 Adares 32145 125 6152439657
1321242 Rodriguez 37134 125 515243568687
1312243 Rakowski 34129 167 B153426770
1132445 Walker 32145 23 6152431124

1657398 Wanloao 32145 231 6152431124



Natural Join (4)

= Natural Join, normalde sadece resmi isemlerde JOIN
olarak adlandirilir.

= JOIN, x4 semboliiyle gosterilir.

= CUSTOMER ve AGENT iligkilerinin JOIN islemi
asagidaki gibl yazilacaktir:

= customer » agent

= JOIN temel bir iliskisel cebir operatorii degildir.
Diger operatorlerden asagidaki gibi tiiretilebilir:

cus_code, cus_Iname, cus_fname, cus_initial, cus_renew_date, agent_code, agent_areacode, agent_phone, agent_lname, agent_ytd_sls

(o (customer x agent))

customer.agent_code = agent.agent_code



Diger Join operatorleri (1)

o Equijoin
o Tablolari, belirtilen sutunlari karsilastiran esitlik (=)
kosuluna gore baglar.

e Yinelenen sutunlari ortadan kaldirmaz.

0 Theta join

e Birlestirme kosulunda esitsizlik karsilastirma isleci (<, >,
<=, >=) kullanarak tablolari baglayan birlestirme isleci.

2 Inner join
e Yalnizca tablolardaki eslesen kayitlari dondurur

o Natural Join; equijoin ve theta join birlesimlerin kesisim
birlesimlerdir.
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Diger Join operatorleri (2)

e Quter join

36

Eslesen tum Kkayitlari (inner join olarak)
dondurur, ancak tablolardan birinden

eslesmeyen kayitlari dondurur.

llgili tablolardaki hangi degerlerin bilgi tutarlihg
sorunlarina neden oldugunu Dbelirlemede

yararldir.



Diger Join operators (3)

= Left outer join

= Diger tabloda eslesen degeri olmayanlar da dahil
olmak tizere, sol tablodaki tiim satirlar1 (tiim
degerler) veren birlestirme 1slemu.

Table name: CUSTOMER Table name: AGENT
CUS_CODE | CUS_LNAME [ CUS_ZIP [ AGENT_CODE AGENT_CODE [ AGENT_PHONE
1132445 Walker 32145 231 125 6152439887
1217782 Adares 32145 125 167 E153426778
1312243 Rakowski 34129 167 23 6152431124
1321242 Rodriguez 37134 1245 333 9041234445
1542311 Smith=zon 37134 421
1657399 “Yanloo 32145 231
LEFT JOIN
CUS_C—ébE I CUS_LNAME TCUS_le | CUSTOMER.AGEI\]‘{\_CODE l AGENT AGENT CODE rAGENT_PHONE
1217782 Adares 32145 125 125 6152439867
1321242 Rodriguez 37134 125 126 6152439867
1312243 Rakowski MN2A 167 167 6153426778
1132444 Walker 32145 231 3 6152431124
1657399 Vanloo 32145 231 2 B162431124
1542311 Smithson 37134 421




Diger Join operators (3)

Right outer join

= Diger tabloda eslesen degeri olmayanlar da dahil

olmak {izere, sag tablodaki tim
degerler) veren birlestirme islemidir.

I Table name: CUSTOMER Table name: AGENT
CUS_CODE | CUS_LNAME | CUS_ZIP [ AGENT_CODE AGENT_CODE | AGENT_PHONE

1132445 Walker 32145 231 125 5152439887
1217782 Adares 32145 125 167 E153426775
1312243 Rakowski 34129 167 231 6152431124
1321242 Rodriguez 37134 125 333 041234445
1542311 Smithzon 37134 421

1657399 “Yanloo 32145 231

‘ RIGHT JOIN

CUS CODE| CUS_LNAME | CUS_ZIP [ CUSTOMER AGENT £ODE | AGENT AGENT CODE [ AGENT_PHONE |
1217782 |Adares 32145 125 125 6152439887 ‘
1321242 Rodriguez 37134 125 125 6152439887 ]
1312243 Rakowski 34129 167 167 6153426778 1
1132445  Walker 32145 231 231 152431124 ]
1657399  Vanloo 32145 231 231 6152431124 i

333 9041234445 1

satirlari

(tim



Divide
= Bagka bir veri kiimesindeki tiim veri degerleriyle
iligkili bir veri kiimesiyle Ilgili sorgular1 yanitlayan
1slec.
= SUBJECT COURSE RESULT

PTK
BCS

SOFTWARE

{ DATABASE BCS - - DATABASE
MCS
DATABASE MCS —

LOGIC PKW

SYSTEM BCS
<|: HARDWARE MCS

SYSTEM MCS

Note: DIVIDE isleci, =— bdlme simgesiyle gosterilir.
R ve S olmak lzere iki iliski gbz ontine alindiginda, bunlarin
BOLUMU r = s olarak yazilacaktir.



Ver1 Sozlugu ve Sistem Katalogu

+» Verl sozlugu

e Kullanici/tasarimci tarafindan olusturulan
veritabaninda bulunan tum tablolarin ayrintili
muhasebesini saglar.

e (En azindan) tum oznitelik adlarini ve sistemdeki her
tablo icin ozellikleri barindirir.

e Meta veriler icerir: verilerle ilgili veriler.



Ver1 Sozlugu ve Sistem Katalogu

» Sistem katalogu
e Meta veriler igerir

e \eritabanindaki tum nesneleri aciklayan
ayrintili sistem veri sozlugu



TABLE 3.6

Veri Sozligi ve Sistem Katalogu (2)

A SAMPLE DATA DICTIONARY

TABLE NAME

ATTRIBUTE NAME

CONTENTS

FORMAT

RANGE

REQUIRED | PKOR FK

FK
REFERENCED
TABLE

CUSTOMER CUS_CODE Customer account code | CHAR(5) 99999 10000-99999 | Y PK
CUS_LNAME Customer last name VARCHAR(20) | Xxxxxxxx Y
CUS_FNAME Customer first name VARCHAR(20) | Xxxxxxxx Y
CUS_INITIAL Customer initial CHAR(1) X
CUS_RENEW_DATE Customer insurance DATE dd-mmm-yyyy
renewal date
AGENT_CODE Agent code CHAR(3) 999 FK AGENT
AGENT AGENT_CODE Agent code CHAR(3) 999 Y PK
AGENT _AREACODE Agent area code CHAR(3) 999 Y
AGENT_PHONE Agent telephone CHAR(8) 999-9999 Y
number
AGENT_LNAME Agent last name VARCHAR(20) | Xxxxxxxx Y
AGENT_YTD_SLS Agent year-to-date sales | NUMBER(9,2) | 9,999,999.99
FK = Foreign key
PK =Primary key
CHAR = Fixed character length data (1 - 255 characters)
VARCHAR = Variable character length data (1 - 2,000 characters)
NUMBER =Numeric data. NUMBER (9,2) is used to specify numbers with up to nine digits, including two digits to the right of the decimal place. Some
RDBMS permit the use of a MONEY or CURRENCY data type.




[liskisellik

Veritabam
+ 1:M iliski
o Iliskisel modelleme ideali

e Herhangi bir 1liskisel veritabani tasariminda norm
olmalidir.

« 1:1 relationship
e Should be rare in any relational database design
e M:N iliski
o Iliskisel modelde bu sekilde uygulanamaz.

e M:N iligkiler1 1:M 1iligkilerine doniistiirtilebilir.



1:M Iliski
e Iliskisel veritabani normu

e Herhangi bir veritabani ortaminda bulunur

FIGURE  The 1:M relationship between
3.17 PAINTER and PAINTING

PAINTER | PAINTING
[ H paints | 1

4o SOURCE: Course Technology/Cengage Learning



FIGURE
3.18

Table name: PAINTER

Primary key: PAINTER_NUM
Foreign key: none

Database name: Ch03_Museum

PANTER_NUM | PAINTER_LNAME | PAINTER_FNAME | PAINTER_INITIAL |

123 Ross Georgette P |
126 ttero | dulio i3 |
Table name: PAINTING

Primary key: PAINTING_NUM
Foreign key: PAINTER_NUM

PAINTING_NUM | PAINTING_TITLE

PAINTER_NUM |

1338 Dawn Thunder

1339 Vanilla Roses To Nowhere |
1340 Tired Flounders |

126,

1342 Plastic Paradise |

1341 Hasty Exi |

126

PK of the "1"
side is put into
the "many"“
sideas a
column

SOURCE: Course Technology/Cengage Learning
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The composite key
CRS_CODE and
CLASS_SECTION
is a candidate key
as together they
uniquely identify
each row

FIGURE
3.19

FIGURE
3.20

Table name: COURSE
Primary key: CRS_CODE
Foreign key: none

SOURCE: Course Technology/Cengage Learning

Database name: Ch03_TinyCollege

CRS_CODE | DEPT_CODE CRS_DESCRIPTION | crs_crEDIT |
ACCT-211 ACCT | Accounting | 3 3
ACCT-212  ACCT Accourting |l 3
as220 (as Intro. o Microcomputing 3
ClS-420 CIS Database Design and Implementation 4
QM-261 IS Intro. to Statistics 3
QM-362 s Statistical Applications 4

Table name: CLASS

Primary key: CLASS_CODE
Foreign key: CRS_CODE

CLASS_CODE | CRS_CODE | CLASS_SECTION |  CLASS TME | CLASS_ROOM | PROF_NUM
10012 ACCT-211 1 |MAF 8:00-8:50 am. | BUS311 105
10013 ACCT-211 2 |MAF S:00-8:50 am. BUS200 105
10014 ACCT-211 |3 TTh2:30-345pm.  BUS252 342
10015 ACCT-212 1 |MAF 10:00-10:50 am. BUS311 301
10016 ACCT-212 |2 ThE00-840pm.  BUS2S2 301
10017 CI5-220 1 MAF 900-250am.  KLR203 228
10018 CIs-220 2 (MWAF 9:00-8:50 am. | KLR211 114
10019 CIS-220 |3 |MWF 10:00-10:50 am. KLR203 228
10020 CIS-420 " Y B:00-8:40 p.m. |KLR203 162
10021 QM-261 1 MWF 8:00-8:50 am,  KLR200 114
10022 QM-261 |2 [TTh1:00-215pm.  KLR200 14
10023 QM-362 1 MV 11:00-11:50 a.m. KLR200 162
10024 | QM-362 |2 | TTh2:30-345pm.  KLR200 162

SOURCE: Course Tech:ology/Cengage Learning

'



1:1 Miski
e Yalnizca bir varlikla ilgili bir varlik ve bunun
tersi de gecerlidir.
® Bazen varlik bilesenlerinin duzgun
tanimlanmamis oldugu anlamina gelir.

e ki varligin aslinda ayni tabloya ait oldugunu
gosterebilir.

e Bazi  kosullar  kesinlikle  kullanimlarini
gerektirir.

FIGURE  The 1:1 relationship between PROFESSOR and DEPARTMENT
3.21

PROFESSOR DEPARTMENT

, Chairs .
LA L)

SOURCE: Course Technology/Cengage Learning



FIGURE

3.22

Table name: PROFESSOR Database name: Ch03_TinyCollege
Primary key: EMP_NUM
Foreign key: DEPT_CODE

EMP_NUM | DEPT_CODE | PROF_OFFICE | PROF_EXTENSION | PROF_HIGH_DEGREE |
103 HIST DRE 156 16783 PhD. |
104 ENG 'DRE 102 5561 M,

105 &CCT 'KLR 229D 18665 PhD.
106 MKTMGT LR 126 13399 'PhD.
110 BIOL (ALK 160 3412 PhD.
114| ACCT KLR 211 14436 'PhD.
155 MATH. |AAK 201 14440 PhD,
160 ENG 'DRE 102 12248 PhD.
162/ CIS KLR 203E 12359 Ph.D.
181 MKTMGT  KLR 4098 14016 DBA,
185 PSYCH A8K 297 13550 PhD.
209 CIS KLR 333 3421 PhD. ‘

. 2808 KIR300 3000 ~_PhD.
297 MATH | AAK 194 1145 PhD.

299 ECOMFIN  KLR 284 12851 PhD.
301 &cCCT |KLR 244 4683 'PhD.
335 ENG |DRE 208 12000 PhD.
342 S0C 'BBG 208 5514 PhD.
387 BIOL AAK 230 18665 Ph.D.
401 HIST |DRE 156 6783 MA

425 ECONFIN  KLR 284 12851 MBA,
435 ART BBG 185 12278 Ph.D.

The 1:M DEPARTMENT employs PROFESSOR relationship is implemented through
the placement of the DEPT_CODE foreign key in the PROFESSOR table.

The 1:1 PROFESSOR chairs DEPARTMENT relationship

Table name: DEPARTMENT is implemented through the placement of the
Primary ke),: DEPT_CODE EMP_NUM foreign key in the DEPARTMENT table.
Foreign key: EMP_NUM

| DEPT_cODE | DEPT_NAME | SCHOOL_CODE | EMP_NUM | DEPT_SDDRESS | DEPT_EXTENSIOM |

ACCT  Accourting  BUS M4 KLR2M Box52 318

(ART Fine Arts |A&SCl [ 435 BBG 185,Box 126 | 2278

‘BIOL Biology ) ASSCI 387 AAK 230, Box 415 4117

[C18 Computer Info. Systems | BUS 1 209 KLR 333,Box 56 3245

(ECOMNFIN  EconomicsfFinance  |BUS ! 299 KLR 284, Box 63 3126

ENG English (AESCI 160/ DRE 102, Box 223 1004

'HIST History |AgSCl _ 103 DRE 156, Box 284 | 1867

MATH _ |Mathematics __|A&SCl 297|ARK 194, Box 422 14234

MKTMGT  MarketingManagement  BUS [ 106 KLR 126,Box 55 3342

PSYCH Psychology | A&SC | 195/ ALK 287 Box 438 4110

S0C  Sociology A8SC 342|BBG 208, Box 132 | 2008

SOURCE: Course Technology/Cengage Learning



M:N iliski
« 1:M iligkileri kimesi olusturmak icin parcalanma
iIslemi uygulanir.

«» Bilesik varlik olusturarak M:N iligkisinin dogasinda
bulunan sorunlardan kaginmak gerekir.

« Yabanci anahtarlar olarak baglanacak tablolarin
birincil anahtarlarini igerir.

L)

4

FIGURE = The ERM’s M:N relationship
3.23 between STUDENT and CLASS

STUDENT CLASS
has
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SOURCE: Course Technology/Cengage Learning



M:N Iliski (2)

FIGURE  The wrong implementation of the M:N relationship between STUDENT and CLASS
3.24

Table name: STUDENT
Primary key: STU_NUM Database name: Ch03_CollegeTry

Foreign key: none

STU_NUM | STU_LNAME | CLASS_CODE |
321452 Bowser 10014
321452 Bowser 10018
321452 Bowser 10021
324257 Smithson 10014
324257 Smithson 10018
324257 Smithson 10021

Table name: CLASS
Primary key: CLASS_CODE
Foreign key: STU_NUM

CLASS_CODE | STU_NUM [ CRS_CODE [ CLASS SECTION |  CLASS_TME | CLASS_ROOM | PROF_NUM

10014 321452 ACCT-211 3 TTh 2:30-3:45 p.m.  BUS252 342
10014 324257 ACCT-211 |3 TTh230-345pm.  BUS252 342
10018 321452 CIS-220 2 MWF 9:00-9:50 am. KLR211 114
10018 324257 CIS-220 2 MWF 9:00-9:50 am. KLR211 114
10021 321452 QM-261 1 MWF 8:00-8:50 am. KLR200 114
10021 324257 GM-261 1 MWWF 8:00-5:50 am. KLR200 114

SOURCE: Course Technology/Cengage Learning
e Fazlaliklar:

e STU NUM degerler STUDENT tablosunda birden cok kez olusur.
o Gergek dunyada, tekrarlanacak daha fazla ogrenci bilgisi olurdu
(adres, telefon vb.)

e CLASS tablosunda da yedekli CLASS CODE



M:N iliski
e Bunun vyerine, hem STUDENT hem de CLASS'n
PK'larim1 en az diizeyde iceren veya PK olarak yeni, tek

Oznitelikli  bir anahtar kullanan bilesik bir varlik
olusturulmas 1yidir.

e Varlik kopriisii veya baglama tablosu olarak ENROLL
(KAYIT)

e Genellikle asagidakiler gibi diger ilgili bilgileri icerir.

FIGURE  Changing the M:N relationship to two 1:M relationships
3.26

STUDENT ENROLL CLASS

SOURCE: Course Technology/Cengage Learning



FIGURE
3.25

Table name: STUDENT
Primary key: STU_NUM
Foreign key: none

STU_NUM | STU_LNAME |
321452 Bowser \
| 324257 Smithson }

Table name: ENROLL
Primary key: CLASS_CODE + STU_NUM
Foreign key: CLASS_CODE, STU_NUM

CLASS_CODE | STU_NUM | ENROLL_GRADE |
10014 321452 C
10014 | 324257'B
10018 32452 4
10018 | 324257 B
10021 . 321452 C
10021 . 324257 C

Table name: CLASS
Primary key: CLASS_CODE
Foreign key: CRS_CODE

Database name: Ch03_CollegeTry2

ENROLL contains multiple
occurrences of the FK
values, but those
controlled redundancies
won't cause anomalies as
long as referential
integrity is enforced

| CLASS_CODE [ CRS_CODE | CLASS_SECTION |  CLASS_TIME

CLASS_ROOM | PROF_NUM |

10014 ACCT-211 (3 TTh 2:30-3:45 pm.  BUS252 342
i |

10mM8 Q=220 2 MAF900-950am. KLR211 114
10021 GIM-261 1 MAF 5:00-8:50 am. KLR200 114

SOURCE: Course Technology/Cengage Learning
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FIGURE
3.27

SOURCE: Course Technology/Cengage Learning

FIGURE
3.28
. [ enroLL i o [(COURSET -
{ ¥ CLASS_CODE - ¥ CRrs_cODE
STU_LNAME _\"_" ? sTU_NUM DEPT_CODE
STU_FNAME ENROLL_GRADE CRS_DESCRIPTION
STU_INIT " 3 CRS_CREDIT
STU_DOB cass )
STU_HRS 2l ¥ class_cope
STU_CLASS CRS_CODE
STU_GPA  CLASS_SECTION
STU_TRANSFER . CLASS_TIME
DEPT_CODE CLASS_ROOM
STU_PHONE PROF_NUM
PROF_NUM

SOURCE: Course Technology/Cengage Leaming



Indeksler (Dizinler)

e Bir tablodaki satirlara mantiksal olarak erismek icin
bir duzenleme yapilarak aradiginiz kaydi bulmak icin

tum kayitlar aranmaz.

e Dizin anahtari
e Dizinin referans noktasidir.

e Anahtarla tanimlanan veri konumunu isaret eder.
e Benzersiz dizin

e Dizin anahtarinin onunla iligkilendirilmis yalnizca bir
Isaretci degerine (satir) sahip olabilir.

e Her dizin yalnizca bir tabloyla iligkilidir.




FIGURE
3.31

PAINTING table index

PAINTING table

PAINTING_NUM | PAINTING_TITLE | PAINTER_NUM_

123 1,2,4 133 DawnThunder 123
1339 Vanilla Roses To Nowhere 123

1340 Tired Flounders . 126

126 D 1341 Hasty Exit 123
1342 Plastic Paradise . 126

PAINTER_NUM
(index key)

Pointers to the
PAINTING
table rows

SOURCE: Course Technology/Cengage Leaming

Belirli bir PAINTER_NUM igin tim resimlere bakmak igin, dizin fam olarak hangi
kayitlara bakacaginizi gosterir.
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Codd’un Iliskisel Veritabam Kurallari

e 1985'te Codd, iliskisel bir veritabani sistemi
tanimlamak icin 12 kuralin bir listesini
yayinladi.

e Minimum iligkisel standartlara uymayan
"iligkisel" olarak pazarlanan veritabam
uygulamasi vardir.

e Baskin veritaban1 saticilari, bile tim
kurallar1 tam olarak desteklemez.
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TABLE 13.8
DR. CODD’S 12 RELATIONAL DATABASE RULES

RULE | RULE NAME DESCRIPTION

1 Information Allinformation in a relational database must be logically represented as
column values in rows within tables.

2 Guaranteed access Every value in a table is guaranteed to be accessible through a combination
of table name, primary key value, and column name.

3 Systematic treatment of nulls | Nulls must be represented and treated in a systematic way, independent of
data type.

4 Dynamic online catalog based | The metadata must be stored and managed as ordinary data—that is, in

on the relational model tables within the database; such data must be available to authorized users
using the standard database relational language.

5 Comprehensive data The relational database may support many languages; however, it must

sublanguage support one well-defined, declarative language as well as data definition,
view definition, data manipulation (interactive and by program), integrity
constraints, authorization, and transaction management (begin, commit,
and rollback).

6 View updating Any view that is theoretically updatable must be updatable through the
system.

7 High-level insert, update, and | The database must support set-level inserts, updates, and deletes.

delete

8 Physical data independence Application programs and ad hoc facilities are logically unaffected when
physical access methods or storage structures are changed.

9 Logical data independence Application programs and ad hoc facilities are logically unaffected when
changes are made to the table structures that preserve the original table
values (changing order of columns or inserting columns).

10 Integrity independence All relational integrity constraints must be definable in the relational
language and stored in the system catalog, not at the application level.

11 Distribution independence The end users and application programs are unaware of and unaffected by
the data location (distributed vs. local databases).

12 Nonsubversion If the system supports low-level access to the data, users must not be
allowed to bypass the integrity rules of the database.

13 Rule zero All preceding rules are based on the notion that to be considered
relational, a database must use its relational facilities exclusively for
management.
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