ALG 13b

Srustajici hashovani

Ukazky
LISCH (late insert standard coalesced hashing)
EISCH (early insert standard coalesced hashing)
LICH (late insert coalesced hashing)
EICH (early insert coalesced hashing)

VICH (variable insert coalesced hashing)
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Srustajici hashovani -- coalesced hashing

Jde o metodu reSeni kolizi, nezalezi na konkrétni
podobé hashovaci funkce h(k).

Synonyma (po kolizi) se ukadaji do jednosmérného
spojového seznamu synonym. Vsechny seznamy
jsou "propletené” ulozeny primo v tabulce.
Tabulka ke kazdému kli€i obsahuje ukazatel
na dalsi kli¢ v seznamu.

Kazdy kli€ je sou€asti nékterého seznamu synonym.

Pri vyhledavani se postupuje stejné

jako pri vkladani, v podstaté jde

o linearni prohledavani spojového seznamu.

Ann

— 10

Cole

5 9

Ben

— 6

Gene

— 4

Dana

— 5

Irma

— 8

Hugo

— 7

Edna
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10

Fred
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Ann

10

Ben

Irma

Hugo

Gene

Fred

Edna

Dana

Cole




LISCH (late insert standard coalesced hashing)

Hashovaci funkce h, data d.

Pozice p := h(d);
Prohledej seznam zacinajici na

pozici p a pokud nenajdes d,

pridej d do tabulky na prvni volné

misto od konce tabulky a pripoj ho

do seznamu synonym d
na posledni misto.

Ukazatel na prvni volné
misto od konce tabulky.
Po kazdém pridani prvku

se aktualizuje.

© 00N O O A~ ODN -~ O

Name

Next
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data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data) |

0]

2|

0]

3]

2|

°|

0]

8|

d



LISCH (late insert standard coalesced hashing)
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0| Ann| -- 0| Ann| -- 0Of Ann| 9

1 1 1

2 2| Ben| -- 2| Ben| --

3 3 3

4 4 4

5 5 5

6 6 6

7 7 7

8 8 D8

D9 D9 9| Cole| --[*

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 8‘ 7‘



LISCH (late insert standard coalesced hashing)
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0| Ann| 9 0| Ann 0| Ann| 9
1 1 1
2| Ben| -- 2| Ben| -- 2| Ben| 8
3 3| Dana| -- 3| Dana| --
4 4 4
5 5 5
6 6 6
7 7 D7
D)8 08 8| Edna| -
9| Cole| --« 9| Cole| --« 9| Cole| --«
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 8‘ 7‘



LISCH (late insert standard coalesced hashing)
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0| Ann| 9M 0| Ann| 9M 0| Ann| 9
1 1 1
2| Ben| 8 2| Ben| 8 2| Ben| 8
3| Dana| -- 3| Dana| -- 3| Dana| --
4 4 4
5 5 5
6 I:>6 6| Gene| --
D7 7| Fred| -- 7| Fred| 6
8| Edna| -- 8| Edna| -- |« 8| Edna| --
9| Cole| --« 9| Cole| 7 9| Cole| 7
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 8‘ 7‘



LISCH (late insert standard coalesced hashing)

0| Ann| 9]
1
2| Ben| 8
3| Dana| --
4

D5
6| Gene| --[*
7| Fred| 6«
8| Edna| --|«
9| Cole| 7=
data

U
P WO N = O

© 00 N O O

Ann

Ben

Dana

Hugo

Gene

Fred

Edna

Cole

>
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Ann

Ben

Dana

Irma

Hugo

Gene

Fred

Edna

Cole

o
u

| Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data) ‘

0]

0]

3]

0]

8|

d



EISCH (early insert standard coalesced hashing)
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Name | Next
Hashovaci funkce h, data d. 0
Pozice p := h(d); 1
Prohledej seznam zac€inajici na
pozici p a pokud nenajdes d, 2
pridej d do tabulky na prvni volné 3
misto od konce tabulky a pfipoj ho 4
do seznamu synonym d
za prvni misto. S
6
Ukazatel na prvni volné 7
misto od konce tabulky. 8
Po kazdém pridani prvku 9
se aktualizuje.
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3| 2| 9| o| 2| 6|



EISCH (early insert standard coalesced hashing)
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0| Ann| -- 0| Ann| -- 0| Ann| 9

1 1 1

2 2| Ben| -- 2| Ben| --

3 3 3

4 4 4

5 5 5

6 6 6

7 7 7

8 8 D8

D9 D9 9| Cole| --[*

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 2‘ 6‘
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EISCH (early insert standard coalesced hashing)

0| Ann| 9 0| Ann| 9 0| Ann| 9
1 1 1
2| Ben| -- 2| Ben| -- 2| Ben| 8
3 3| Dana| -- 3| Dana| --
4 4 4
5 5 5
6 6 6
7 7 D7
D)8 08 8| Edna| --
9| Cole| --« 9| Cole| --« 9| Cole| --«
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 2‘ 6‘



EISCH (early insert standard coalesced hashing)
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0| Ann| 9M 0| Ann| 9M 0| Ann| 6

1 1 1

2| Ben| 8 2| Ben| 8 2| Ben| 8

3| Dana| -- 3| Dana| -- 3| Dana| --

4 4 4

5 5 5

6 06 6| Gene| 9%
D7 7| Fred| --® 7| Fred| --[*

8| Edna| --|« 8| Edna| -- ;] 8| Edna| -- |«

9| Cole| [~ 9| Cole| 7 9| Cole| 7[<

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 2‘ 6‘

10



EISCH (early insert standard coalesced hashing)

0| Ann| 6
1
2| Ben| 8
3| Dana| --
4

D5
6| Gene| 9
7| Fred| --[¢
8| Edna| --|«
9| Cole| 7=
data

U
P WO N = O

© 00 N O O

Ann

Ben

}

Dana

Hugo

Gene

Fred

{ MJQ

Edna

Cole

i

>
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Ann

Ben
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Dana

Irma

Hugo

Gene

Fred

Edna

Cole

| Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data) ‘

0]

2|

0]

3]

2|

°|

0]

2|

7]

11



EISCH (early insert standard coalesced hashing)
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Insert(Hugo)

0| Ann| 6 0| Ann [ 0| Ann| 6 M 0| Ann
1 6 Gene: 1 6 Gene:
2| Ben| 8 9| Cole & 2| Ben| S 9| Cole &
3| Dana| -- 3| Dana| --

4 7| Fred € 4 7| Fred €

D5 5| Hugo| 8 j:

6| Gene| 9= 6| Gene| 9

7| Fred| --¢ 2| Ben :l 7| Fred| -- -:I 2| Ben :l
8| Edna| -- |« 8|Edna 8| Ednal| - 5|Hugo

9| Cole| 7= 9| Cole| 7 8 Edna;:l
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 2‘ 6‘

12



EISCH (early insert standard coalesced hashing)
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Insert(lrma)
0| Ann| 6 0| Ann ™ 0| Ann| 6 0| Ann ™
1 6 Gene: ':>1 6 Gene:
2| Ben| S 9| Cole & 2| Ben| 5 4| Irma &
3| Dana| -- = - 3| Dana| -- Cole &
|:>4 7| Fred 4| Irmal 9 9/ Cole
5| Hugo| 8 5| Hugo| 8= 7|Fred |€
6| Gene| 9 6| Gene| 4 =
7| Fred| --[* 2| Ben :l 7| Fred| -- 2| Ben :l
8| Edna| -- |« S Hu9°:| 8| Ednal| -}« || ° Hugoj
9| Cole| 75 8/Edna 9| Cole| 7 8|Edna
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ 3‘ 2‘ 9‘ o‘ 2‘ 6‘

13
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Srustajici hashovani s pomocnou pameéti

Pro snizeni srustani a tedy zvyseni efektivity hashovani
se tabulka rozsiruje o pomocnou pamet’ - tzv. sklep (cellar).

Sklep je misto na konci tabulky, které neni adresovatelné
hashovaci funkci, ma ale stejnou strukturu jako cela tabulka.

Algoritmy LICH a EICH jsou analogické varianty algoritmi
LISCH a EISCH s pridanim sklepa.
Po naplnéni sklepa pokracuje plnéni jako v LISCH a EISCH.

Algoritmus VICH (variable insert coalesced hashing)
pripojuje prvek za posledni prvek seznamu, ktery je jesté
ve sklepé. Pokud ve sklepé zadny neni, vklada jako EISCH,
tj. hned za kolidujici prvek v seznamu.

14
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LICH (late insert coalesced hashing)

0| Ann| -- 0| Ann| -- 0| Ann (10
1 1 1
2 2| Ben| -- 2| Ben| --
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 D)9
D10 D10 10| Cole | --
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ 5‘ 8‘

15



LICH (late insert coalesced hashing)
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0| Ann|[10 ™ 0| Ann|{10 0| Ann (10—

1 1 1

2| Ben| -- 2| Ben| -- 2| Ben| 8

3 3 3

4 4 4

5 5 5

6 6 6

7 7 D7

8 D)8 8 |Edna| - [T
D)9 9 [Dana| - 9 [Dana| -- |«

10| Cole| [~ 10| Cole| 9 10| Cole| 9=

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ 5‘ 8‘

16



LICH (late insert coalesced hashing)
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0| Ann|[10 ™ 0| Ann|{10 0| Ann (10—
1 1 1
2| Ben| 8 2| Ben| 8 2| Ben| 8
3 3 3
4 4 4
5 5 D5
6 I:>6 6 |Gene | --
I:>7 7| Fred| -- 7 | Fred 6;13
8 |Edna| --[* 8 | Edna| -- 8 |Edna| --[*
9 |Dana| -- |« 9 |Dana| 7 9 |Dana| 7«
10| Cole| 9= 10| Cole| 9 10| Cole| 9=
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ 5‘ 8‘

17



LICH (late insert coalesced hashing)
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0| Ann|10 0| Ann|{10 0| Ann (10—

1 1 1

2| Ben| 8 2| Ben| 8 2| Ben| 8

3 3 D3

4 I:>4 4| Irma| -- ¥
D)5 5 |Hugo| -- 5 |Hugo| --

6 |Gene| -- 6 |Gene| -- 6 |Gene| --

7| Fred| 6 7| Fred| 6 7| Fred| 6

8 |Edna| -- 8 | Edna| -- 8 |[Edna| 4F

9 |Dana| 7 9 |[Dana| 7 9 |Dana| 7+

10| Cole| 9 10| Cole| 9 10| Cole| 9[-

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ o‘ o‘ 7‘ 5‘ 8‘

18
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EICH (early insert coalesced hashing)

0| Ann| -- 0| Ann| -- 0| Ann (10
1 1 1
2 2| Ben| -- 2| Ben| --
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 D)9
D10 D10 10| Cole | --
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ o‘ 8‘

19



EICH (early insert coalesced hashing)
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0| Ann|[10 ™ 0| Ann| 9 0| Ann| 9™

1 1 1

2| Ben| -- 2| Ben| -- 2| Ben| 8™

3 3 3

4 4 4

5 5 5

6 6 6

7 7 D7

8 D)8 8 |Edna| - [*T
D)9 9 [Dana |10 9 |Dana (10 =

10| Cole| [~ 10| Cole| -- 10| Cole | -- [«

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ o‘ 8‘

20



EICH (early insert coalesced hashing)
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0| Ann| 9™ 0| Ann| 7 0| Ann| 7
1 1 1
2| Ben| 8 2| Ben| 8 2| Ben| 8
3 3 3
4 4 4
5 5 D)5
6 = 6 |Gene| 9
D7 7| Fred| 9 7 | Fred| 6
8 | Edna| --[* 8 | Edna| -- 8 |Edna| --[*—
9 |Dana |10 =< 9 | Dana |10 9 | Dana |10
10| Cole | -- |« 10| Cole :l 10| Cole | --
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 7‘ o‘ 8‘

21



EICH (early insert coalesced hashing)
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0| Ann| 7 0| Ann| 5 0| Ann| 5

1 1 1

2| Ben| 8 2| Ben| 8 2| Ben| 8

3 3 D3

4 D)4 4| Irma| - e
D)5 5 |Hugo| 7% 5 |Hugo| 7 1=

6 |Gene | 9 |« 6 | Gene| 9| 6 |Gene| 9|«

7| Fred| 6 = 7| Fred| 6 ‘J 7| Fred| 6 =

8 |Edna| - 8 |Edna| --|— 8 |Edna| 4 —

9 [Dana [10 .= 9 |Dana |10 = 9 | Dana |10

10| Cole| -- :l 10| Cole| -- :l 10| Cole| -- :l

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ o‘ 2‘ 7‘ o‘ 8‘

22



VICH (variable insert coalesced hashing)
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0| Ann| -- 0| Ann| -- 0| Ann (10
1 1 1
2 2| Ben| -- 2| Ben| --
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 D)9
D10 D10 10| Cole | --
data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |
h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 2‘ o‘ 6‘

23



VICH (variable insert coalesced hashing)
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0| Ann|[10 ™ 0| Ann|{10 0| Ann (10—

1 1 1

2| Ben| -- 2| Ben| -- 2| Ben| 8

3 3 3

4 4 4

5 5 5

6 6 6

7 7 D7

8 D)8 8 |Edna| - [T
D)9 9 [Dana| - 9 [Dana| -- |«

10| Cole| [~ 10| Cole| 9 10| Cole| 9=

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 2‘ o‘ 6‘

24



VICH (variable insert coalesced hashing)
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0| Ann|[10 ™ 0| Ann|{10 0| Ann (10—

1 1 1

2| Ben| 8 2| Ben| 8 2| Ben| 6

3 3 3

4 4 4

5 5 D5

6 = 6 | Gene 8=:|
I:>7 7| Fred| -- 7 | Fred| --|«

8 |Edna| --[* 8 | Edna| -- 8 |Edna| --

9 |Dana| -- |« 9 |Dana| 7 9 |Dana| 7«

10| Cole| 9= 10| Cole| 9 10| Cole| 9=

data | Ann | Ben | Cole | Dana | Edna | Fred | Gene | Hugo | Irma |

h(data)‘ o‘ 2‘ o‘ o‘ 2‘ o‘ 2‘ o‘ 6‘

25



VICH (variable insert coalesced hashing)
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0| Ann|10 0| Ann|{10 0| Ann (10—
1 1 1
2| Ben| 6 2| Ben| 6 2| Ben| 6
3 3 D3
4 I:>4 4| Irma| 8

D)5 5 |Hugo| 7 5 |Hugo| 7=
6 |Gene| 8 6 [Gene| 8 6 [Gene| 4=
7| Fred| -- 7| Fred| -- 7 | Fred| -- |«
8 | Edna| -- 8 | Edna| -- 8 |Edna| --[—T
9 |Dana| 7 9 |[Dana| 5 9 |Dana| 5=
10| Cole| 9 10| Cole| 9 10| Cole| 9=
data |Ann| Ben| Cole| Dana| Edna| Fred| Gene| Hugo| Irma|
h(data)‘ o‘ o‘ o‘ 2‘ o‘ 6‘
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