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Computed Chaining

i Direct File Organization

= Link kullanarak cakisma ¢6zimud yapan metodlar
(colaesced hashing) ve link kullanmadan ¢6zim yapan
metodlar (progressive overflow, linear quotient, Brent’s
method, binary tree)

= Link kullanan metodlar ek yer gerektirmekte ancak daha
iyi performansa sahiptir

= Link kullanmayan metodlar ek yer gerektirmemekte ancak
daha kétU performansa sahiptir

= Computed chaining matodunda link adresleri kayit
edilmezler hesaplanarak bulunurlar

= Probe chain igerisindeki elemanlarin tam adresi yerine
ofset adresleri saklanir

= Birkag bit kullanilarak adres bilgisine ulasilabilir

Computed Chaining

i Direct File Organization

= Coalesced chain olusmamasi igin
eklenen kaydin home adresine
yazilmis kayitlar yeni bir adrese

tasinir ——

= Bdylece bir probe chain igindeki tim Record  link
kayitlar ayni home adresine sahitir

= Bir kayit i¢in probe sayisi o kaydin . y (A)
probe chain icindeki pozisyonuna
esittir >

= Computed chain bir sonraki adresi s B i(B)
hesaplarken eklenen veya >
okunacak kaydi degil o adresteki ; p- X
kaydi kullanir
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Direct File Organization
Computed Chaining

Ornek
= 27,18, 29, 28, 39, 13, 16, ve 38, 53
= Hash(key) = key mod 11

= i(key) = Quotient (Key / 11) mod 11 P ol vaay

Key nof Key nof Key nof

0 0

1 1

2 2 13

3 3

4 4
27 5 27 5 27 2

6 28 2 6 28 2
18 1 7 18 1 7 18 1
29 8 29 8 29

9 9 16

10 39 10 39

Direct File Organization
Computed Chaining

Degerlendirme
= ik 7 kayt icin ortalama probe sayisi 1.4 tir.
= Bu sayi binary tree igin 1.7 ve LISCH icin 1.4 olmustur.

= LISCH ile ayni performansa sahiptir ancak pseudolink i¢in
gereken alan LISCH deki link igin kullanilan alandan daha
azdr.

= Pseudolink icin 2 bit gerekmektedir. Pointer’la tam adres
gOsterimi icin 3 veya 4 byte gerekmektedir.

= En blyilk adres 10 olsa bile en fazla 4 bit kulaniimasi
yeterlidir.




Direct File Organization

Computed Chaining

Ornek (devam)
= 38 ve 53 eklendiginde son durum asagidaki gibi

= Hash(key) = key mod 11

olur.

= i(key) = Quotient (Key / 11) mod 11

Key nof Key

0 38 0 16
1 1 38
2 13 2 13
3 3

4 4

5 27 2 5 27
6 28 2 6 28
7 18 1 7 18
8 29 8 29
9 16 2 9 53
10 39 10 39

nof

1

Home address =— X
y

z (Immediate predecessor)

Temporary pointer >— (Removed item)

Direct File Organization

Computed Chaining

Degerlendirme
= Link kullanmayan metodlara gére daha iyi performansa sahiptir
= Bir kaydin retrieval probe sayisi probe chain’deki sirasina esittir
= Worst case retrieval performansi herhangi bir home adresteki

cakisma sayisiyla belirlenir

= Worst case retrieval performansi daha duzgin dagihmli hash

fonksiyonu secimiyle iyilestirilebilir

= Silme islemi silinen elemandan sonraki tim kayitlarin yeniden
yerlestiriimesini gerektirir

= Computed chain metodu diger

metodlara gore silme ve ekleme

icin daha fazla slre gerektirir
ancak retrieval i¢in daha az slre

gerektirir

Two probes <
(nof = 3) <

b
Intermediate O{;fjfp':" g)

Successor (A)




Direct File Organization
Computed Chaining — Multiple Chains

Divide and Conquer stratejisini kullanir

Bir probe chain birden fazla pargaya bélinlr ve bir kayit igin
sadece ilgili oldugu gruba bakilir

Bir kayit alanina birden fazla pseudolink olusturulur
Standart hash fonksiyonu ve artirma fonksiyonunun yanisira
birde probe chain se¢imi i¢in kullanilan g(key) fonksiyonu
vardir

g(key) =0, 1, ..., R-1 olabilir. R alt grup sayisidir
g(key) = key mod R
Single chain —>I I ' I l I I I

Multiple chains —>l ' I —’I I _"I I I

Direct File Organization
Computed Chaining — Multiple Chains

Ornek

» 27,18, 29, 28, 39, 13, 16, 38 ve 53
= Hash(key) = key mod 11

= i(key) = Quotient (key / 11) mod 11
= g(key) = key mod 2

e nof 49 eklendi

Key 0 1 Key 0 1

0 16 1 0 16 1
] s 1 38

2 13 2 13

- 3

. 4 49

2 it 2 5 27 3
6 28 2 6 28

7 18 1 7 18

8 29 4 =

5 gy 9 53
0] 39 L .




Direct File Organization
Comparison of Collision Resolution Methods

Karsilastirma
COMPARISON OF COLLISION RESOLUTION METHODS 99

TABLE 33 COMPARISON OF MEAN NUMBER OF PHOBES FOR SUGCEssFUL

LOOKUP (7 = 997; a = packing factor) - _ .
- Computed chaining
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Comparison of Collision Resolution Methods

Karsilastirma

" Linear inary  Computed
- quotient © 'method  {ree . chaining

"
Sves
Yes

Direct File Organization
Comparison of Collision Resolution Methods

TABLE 3.5 ADVANTAGES, DISADVANTAGES, AND WHEN TO USE VARIOUS |
Karsilagtirma COLLISION RESOLUTION MEI'HODS

Disadvaniages . Whentouse

Coalesced  Excellent performance  Requiresspace fnrf_ink field  When ample space is avail-
hashmg ©. 0 L able
[DCWC]  Superior performance  Requires spacefor link ficld ~ When ample space is avail-
. ; ; - - : _ able and insertion time is
- not critical
Almost NEVER

Linear No addlhox;al space; rea- Perfonhancg belo_;s; that of ’When spac; is at a pre-
quotier sonable perfomancew : . - mium; retrieval perform-

; S ance is not critical

No additumal space; good  Performance below that of ~ When space is at a pre-
. lmked methods ~ mium, even space for a
‘ . . ~ binary tree
No addlhcma! space; very Performance below that of  When file space is hmlted
 good perfermanae 0 linked methods but temporary space is

o . ~ available for tree; per-
... formance is important
some space for When some extra file space

chaining space, cxozllentperfm- _ pseudolink  field; per- - is available and perform-
- . ance o formance below that of ance is important; inser-

. bcwc . | tion time s not critical




Direct File Organization
Perfect Hashing

= Perfect hashing bir key degerini unique bir adresle eglestirir.
hash (key) -> unique address.

= Az sayidaki kayda sahip dosyalarla kullanilir. (Orn.:
Programlama dillerindeki reserved words, en ¢ok kullanilan
kelimeler v.b.).

= Eger potansiyel adres sayisi ile anahtar sayisi ayni ise bu
fonksiyona minimum perfect hashing fonkisyonu denir.

p-hash(key) -> (ho(key) + g[h,(key)] + g[ha(key)]) mod N

=« Worst case computational comlexity degeri O(r®), r toplam
kayit sayisidir

Perfect Hashing — Cichelli’s Algorithm

i Direct File Organization

= Asagidaki fonksiyonlar kullanilr

ho -> length(key)

h, -> first_karakter(key)
h, -> last_karakter(key)
g->T(x)

= T herbir x karakteri igin hazirlanan tablodaki degeri gdsterir
»« Encok zaman alan kisim T degerinin hesaplanmasidir




Perfect Hashing — Cichelli’s Algorithm

i Direct File Organization

TABLE 3.6 VALUES ASSOCIATED WITH THE CHARACTERS
OF THE PASCAL RESERVED WORDS

A=11 B=15 C=1 D=0 E=0 F=15

G=3 H=15  I=13 1=0 K=0  L=15
M=15 N=13 0=0 P=15 Q=0 R=14

5 =& T=6 U=14 V=10 W=6  X=0
Y =13 Z=0

p.hash(begin) = 5 + T(A, (key)) + T7(h,(key))
5 + 7(b) + 7(n)

=5+ 15 + 13

g

Perfect Hashing — Cichelli’s Algorithm

i Direct File Organization

= Tablonun olustutrulmasi i¢in dnce batln anahtarlar
ilk ve son karakterlerinin kullanim sikligi belirlenir

= Herbir anahtara ilk ve son karakterlerinin kullanim
sikliklarinin toplam degeri atanir

= Anahtarlar atanan degerlere gére blyutkten ki¢ige
siralanir

= Backtracking metodu kullanilarak herbir baglangic
ve bitis karakterine deger atanir




Direct File Organization
Perfect Hashing — Cichelli’s Algorithm

Ornek
= cat, ant, dog, gnat, chimp, rat, toad
= Bir karaktere en fazla 4 degeri atansin

ik ve son karakterlerin sikligi:

a=1 ¢c=2 d=2 g¢g=2 p=1 r=1 1t=5
cat 7 toad 7 ilk ve son karakterleri  toad 7
ant 6 daha énce gecgenler
i gnat 7 en son gegenden gnaE {
dog gl cat 7 sonraya alinir dog 4
gnat 7 rat 6 cat 7
chimp 3 ant 6 rat 6
rat 6 dog.. .. 4 ant 6
EO&EI_ ¥ Chll’nE 3 ch1mg 3
Direct File Organization
Perfect Hashing — Cichelli’s Algorithm
Ornek (devam)
Butun anahtarlar sirayla dederlendirilir. Ayni olanlar icin back tracking
yapilarak ilk ve son karakterlerine yeniden deder atanir.
t=20 d =0 t=0 d=0 g=1 t =0 d=0 gi=2
- hash i p.hash(toad) = 4
p-hash(toad) = 4 g.nzzh&ﬁg _ g p.hash(gnat) = 6
P d=0 g=2 t =20 d=20 g=2 c=20
p.hash(toad) = 4 p.-hash(toad) = 4
p.hash(gnat) = 6 p.hash(gnat) = 6
p.hash(dog) = 5 p.hash(dog) = 5
p.hash(cat) = 3
t =0 d =0y .82 Ci=:0 r =4 =10 d=0 #ruge—3 e=0 r=2

p.hash(toad) = 4
p.hash(gnat) = 6
p.hash(dog) = 5
p.hash(cat) = 3
p.hash(rat) = 7

p.hash(toad) =
p.hash(gnat) =
p.hash(dog) =
p.hash(cat) =
p-hash(rat) =
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Perfect Hashing — Cichelli’s Algorithm

Ornek (devam)
=10 dn=-0 g =4 ¢r="10 Fr=19 a=3

p.hash(toad)
p.hash(gnat)
p.hash(dog)
p.hash(cat)
)
)

i

3D OTW~N®OM

p.hash(rat
p.hash(ant

Son ¢6zim asagidaki gibidir
t=0 d =0 g =4 c=0 ro=2 a =3 p =4

p.hash(toad)
p.hash(gnat)
p.hash(dog)
p.hash(cat)
p.hash(rat)
p.hash(ant)
p.hash(chimp)

T T

Direct File Organization
Perfect Hashing — Cichelli’s Algorithm

Degerlendirme
= Toplam backtracking sayisi hesaplama slresini gok etkilemektedir
= Ozellikle gergek zamanli uygulamalarda minimal perfect function
olusturmak i¢in gegen stre 6nemsenmez
= Dezavantajlar:
= Ayni uzunlukta ve ayni ilk ve son karaktere sahip iki anahtar olamaz
= 45 elemandan fazla olan listeleri alt gruplara bélmek gerekebilir
= Her liste i¢in minimal perfect hashing function bulunamayabilir
= Algoritmanin programlanmasi kolaydir




Direct File Organization

Haftalik Odev

C#.NET programlama dilindeki reserved word’ler igin Cichelli’s Algorithm
kullanarak perfect hash fonksiyonu olusturunuz. Program gdérsel arayiize
sahip olacak ve girilen reserved word igin Uretilen adres degerini ekrana
yazacak. Ayrica ayriimis kelimelerin olusturacaginiz dosya igindeki
siralaniglari ekranda goéruntilecenek.




