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i Konular

= B-Tree and Derivatives
= B-Trees
= B#-Trees
= B+-Trees
= Degerlendirme




B-Trees

i B-Tree and Derivatives

= B-Tree sequential ve direct erisimde iyi performansa
sahiptir.

= Binary tree’lerde branching factor ikiden blyik olamaz.
B-Tree’lerde teorik olarak limit yoktur.

» B-Tree’ler multiway search tree’dir ve bir node’da ¢ok
sayida kayit tutulabilir

= B-Tree’ler diger agaclardan farkli olarak bottom-up
yapilandirilirlar.

» Herhangi bir déndirmeye gerek kalmadan (AVL tree ve
IPR tree’deki gibi) otomatik olarak balance edilirler.

B-Trees

i B-Tree and Derivatives

= B-tree asagidaki kriterlere gére olusturulur:

1- d < keys < 2d (root node icin 1 < keys < 2d)
d+1 < keys < 2d+1 (root node icin 2 < pointers < 2d+1)

2- BOtln yaprak node’lar ayni seviyededir.

Pointer | Key (record) |Pointer | Key (record) | Pointer




B-Tree and Derivatives
B-Trees

= Ornek

d = 1 (capacity order)

cat, ant, dog, cow, rat, pig, gnu

Cat insert edildi Dog insert edildi

A| Cat |A A Cat A
| |

Ant insert edildi L At il ol Bog

A| Ant |A| Cat |A

B-Tree and Derivatives
B-Trees

= Ornek
d = 1 (capacity order)
cat, ant, dog, cow, rat, pig, gnu

Cow ve Rat insert edildi

Cat Dog
| | lﬁ
Al Ant |A A Al Cow [A A A| Rat [A A

Pig insert edildi

Cat Dog
| | |

Tlilen

Al Ant |A A A| Cow [A A A| Pig |A| Rat |A




B-Tree and Derivatives
B-Trees

= Ornek

d = 1 (capacity order)

cat, ant, dog, cow, rat, pig, gnu

Gnu insert edildi

Dog A
ﬁ_J ;}
Cat A Pig A
j Ll j H
Al Ant (A A A| Cow |A A Al Gnu [A A A| Rat |A

Packing factor = depolanan kayit sayisi / kullanilan yer sayisi
=7/14 =50 %

B-Tree and Derivatives

B-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150

1.Insert 80. IA| 80 |A IA A A
2. Insert 50. Al 50 (Al 80 A IA H
3. Insert 100. ’A 50 |A| 80 |A 10ﬂf\ A
4. Insert 90 A| 50 |A| 80 'A 90 |A| 100 A




* B-Tree and Derivatives

B-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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i B-Tree and Derivatives

B-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
8. Insert 75. “ 65 1’ 80 H ‘A M
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9. Insert 55 and 64.
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B-Tree and Derivatives
B-Trees
= Ornek

d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150

10. Insert 51. Illmﬂ.ﬂ (All pointers in the leaf nodes are null.)
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B-Tree and Derivatives
B-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300, 150
13. Insert 200 and 300. 155|885 76], 80,

J |
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14, Insert 150, Tl W HH
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T TR N T i e T rS T T2

Packing factor = depolanan kayit sayisi / kullanilan yer sayisi
=17/36 =47 %




B-Tree and Derivatives
B-Trees

= Degerlendirme
= B-Tree’lerde retrieval probe kayda ulasma degil node’a ulagsmadir
= Agacin yiksekligi asagidaki gibi ifade edilir

. o o |
Height < logdHT =+ 1

= Worst case retrieval performansi O(logyn) ‘dir. n, B-tree’deki
kayit sayisidir

= Capacity order’1 50 olan ve 1 milyon kayit bulunduran B-tree’de
bir kayda ulagsmak i¢in en fazla 4 retrieval probe gerekir.

= B-tree’deki kayitlara sirali ulasmak igin inorder dolasma yapilir.
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B-Tree and Derivatives
B-Trees

= Silme
= Bir nonleaf node Uzerinden kayit silindiginde inorder takipgisi yerine yazilr
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B-Tree and Derivatives
B-Trees

= Silme

« Bir node’daki kayit sayisi minimum capasite’den asagi diserse
ve kardes node’u fazla kayda sahipse, parent ve kardes node
ile yeniden dizenleme yapihr
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B-Tree and Derivatives
B-Trees

= Silme

= iki kardes node minimum kapasitenin altina digerse ikisi ve
parent node’daki kayit birlestirilir
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B-Trees

* B-Tree and Derivatives

= Silme - Ornek
= Minimum kapasitenin Ustindeki yapraktan kayit silinmesi
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B-Trees

i B-Tree and Derivatives

= Silme - Ornek

= Bir nonleaf node’'da kayit silinmesi ve minimum kapasitenin
Uzerindeki nir node’dan kayit aktariimasi
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B-Trees

* B-Tree and Derivatives

= Silme - Ornek

= Bir leaf node’da kayit silinmesi ve minimum kapasitenin altina
dustilmesi

(D (= D (I T el T I D (e

63 silindi
(= W H B
{ NEREIN EIE N ¢
2[[ [TrelTesTTeelT 1) [Toe T« 1T 10 (TeelTeelT [T {7 [T7e1 1T [TrelTeelesl 11

B-Trees

$ B-Tree and Derivatives

= Silme - Ornek

= Bir leaf node’da kayit silinmesi ve minimum kapasitenin altina
dislImesi ve node’larin birlegtiriimesi
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B-Tree and Derivatives
B#-Trees

= B-tree’lerde bir node dolunca bélme islemi yapilmaktadir

= Bdlme sonucunda olusan iki node’da yari yariya doludur

= B#-tree’lerde bdime islemi geciktirilerek node’larin doluluk orani
artirihr

= Ortalama Insert slresi uzar ve agacin yuksekligi daha azdir.

= TUm agacin packing faktor degeri B-tree’lere gére daha
yUksektir

= B# - tree’lerde retrieval performansi daha yUksektir
= Literatlrde B*-tree seklinde variantlari vardir

B-Tree and Derivatives
B#-Trees

= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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B-Tree and Derivatives

B#-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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8
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B-Tree and Derivatives

B#-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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B#-Trees

= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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* B-Tree and Derivatives
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B#-Trees

= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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i B-Tree and Derivatives
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B#-Trees
= Ornek
d = 2 (capacity order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150

* B-Tree and Derivatives
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B#-Trees
= Tanim
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i B-Tree and Derivatives

IA

keys < 2d

IN

pointers < 2d + 1

v 1 record in the parent node for comparison

Toplam kayit sayisi ’ ‘ ‘ ’ \ ‘

4d + 2
‘f ﬂ - 2d records in the right offspring
S 2d records in the left offspring \1 record to be inserted
Node’lara dagitilacak Minimum doluluk orani

M —ys | B2 | 33

en az kayit sayisi 4
3 2d 6d




B-Tree and Derivatives
B+ -Trees

= B+ -tree’lerde sirali okuma igin parent'a ulasmaya gerek yoktur

= Bilgiler yapraklarda bulunur. Nonleaf node’lar sadece indeks
icin kullanilir

= TOUm yapraklar tek bagl listeyle baglanir

= B+ - tree’lerde indeks kismi B-tree ile aynidir. indeks
kismindaki tim kisitlamalar ve islemler B-tree ile aynidir

Index |

Sequence set

B-Tree and Derivatives
B+ -Trees
Ornek
d = 2 (capacity order)
s = 1 (sequence set order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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B-Tree and Derivatives
B+ -Trees

Ornek
d = 2 (capacity order)
s = 1 (sequence set order)

80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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B-Tree and Derivatives
B+ -Trees

Ornek
d = 2 (capacity order)
s = 1 (sequence set order)
80,50,100,90,60,65,70,75,55,64,51,76,77,78,200,300,150
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Binary Tree Structures

Haftalik Odev

B+ - tree’lerde ve B# - tree’lerde silme isleminin nasil yapildidini
aragtiriniz ve bir rapor hazirlayiniz .




