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O Este material apresenta uma simulacao dos
algoritmos de insergao e remogao de arvore B
proposto por Raghu Ramakrishman. Detalhes do
algoritmo podem ser encontrados em:

0 Database Management System pg.: 256 — 264, para detalhes vide
bibliografia.

O http://www.ime.usp.br/~jef/Btree.pdf



Lista de valores %Root
|| 10 [[ 20 || 30|] 40|

ST

Folhas [ 1] 3] 8] of {1315/ 1719} —[21]24[25] 281 —|32[35] 37] 39| —[40[43] 46] 47]




Lista de valores %Root
7
=) [0 T 20 ][ 30][ 40]

ST

Folhas [ 1] 3] 8] of {1315/ 1719} —[21]24[25] 281 —|32[35] 37] 39| —[40[43] 46] 47]

Insert(root, 7, newchildentry)




Lista de valores %Root
7
=) PP I KN D

ST

Folhas [ 1] 3] 8] of {1315/ 1719} —[21]24[25] 281 —|32[35] 37] 39| —[40[43] 46] 47]

Insert(root, 7, newchildentry)




Lista de valores %Root
7
=) PP I KN D

ST

Folhas [ 1] 3] 8] of {1315/ 1719} —[21]24[25] 281 —|32[35] 37] 39| —[40[43] 46] 47]

(is non-leaf)




Lista de valores
)

Folhas

Q Root

e [ 10 |20 [| 30| 40]
/ \\

| 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

Find i such that Ki <= entry’s keyvalue < Ki+1




Lista de valores

Q Root

e [ 10 |20 [| 30| 40]
/ \\

| 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

Insert(Pi, 7, newchildentry<NULL>)




Lista de valores

Q Root

e [ 10 |20 [| 30| 40]
/ \\

| 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

Insert(Pi, 7, newchildentry<NULL>)




Lista de valores %Root
=) PO el

ST

Folhas E> | 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

(is leaf)




Lista de valores %Root
=) PO el

ST

Folhas E> | 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

(has no space)




Lista de valores %Root
=) PO el

ST

Folhas E> | 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

Split L




Lista de valores r; Root

i 0[]20]] 30]| 40|
Folhas E> 113 15] 1719} —{21] 24] 25| 28— 32[35[ 37| 39— 40] 43| 46] 47]

’i

Split L




Lista de valores %Root
=) PO el

)N SN~

Folhas E> | 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

L8] | trlsfe] |

Split L




Lista de valores %Root
7
=) PP I KN D

)N SN~

Folhas E> | 1] 3| 8] 911315 17191 (21| 24| 25|28/ —|32|35| 37| 39} —| 40| 43| 46] 47|

L8] | trlsfe] |

Newchildentry = &<7>




Lista de valores %Root
7
=) gy [T«

ST

Folhas E> 1315 171191 —| 21] 24| 25 28— 32[35] 37 39| 40[ 43| 46| 47]

L8] | trlsfe] |

Newchildentry = &<7>




Lista de valores %Root
[7]
> gy [T«
Folnas z> (13151719} —{21]24[25] 28—{32[35[37] 39 —{40[43[46[47]

L8] | trlsfe] |

Newchildentry = &<7>




Lista de valores %Root
[7]
E> e [ 10 [[ 20 [[ 30| 40|
Folnas z> (13151719} —{21]24[25] 28—{32[35[37] 39 —{40[43[46[47]

L8] | trisfe] |

Set sibling poiters in L and L2




Lista de valores %Root
[7]
E> e [ 10 [[ 20 [[ 30| 40|
Folnas z> (13151719} —{21]24[25] 28—{32[35[37] 39 —{40[43[46[47]

L8] | trisfe] |

Return (newchildentry = &<7>)




Lista de valores %Root
-7
E> ’ | 10 [[ 20 || 30| 40|

ST

Folhas 1315 171191 —| 21] 24| 25 28— 32[35] 37 39| 40[ 43| 46| 47]

L8] | trisfe] |

Return (newchildentry = &<7>)




Lista de valores %Root
-7
E> ’ | 10 [[ 20 || 30| 40|

ST

Folhas 1315 171191 —| 21] 24| 25 28— 32[35] 37 39| 40[ 43| 46| 47]

L8] | trisfe] |

Return (newchildentry = &<7>)

Proxima Pagina




N [[10]] 20 ][ 30]] 40

ST

L1ls] | [t7le[ o] [—13915171197 21|24 25 28 3235] 37/ 394043 4647




N [[10]] 20 ][ 30]] 40

ST

[T A I ) B e S 5 e S P2 S e 7 S L e O

(has no space)




N [[10]] 20 ][ 30]] 40

ST

[T A I ) B e S 5 e S P2 S e 7 S L e O

Split N




%Root
oA [[7 ][0 [so]l4of] [ ]

/

[T A I ) B e S 5 e S P2 S e 7 S L e O

Split N




%Root
o [[7 ][0 [so]l4of] [ ]

/

L1ls] | [t7le[ o] [—13915171197 21|24 25 28 3235] 37/ 394043 4647




%Root
o [[7 ][0 [so]l4of] [ ]

/

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647




t Root

oM [[7 [[10

/

| 30

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647




t Root

oA [[7 ][0

/

| 30

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

N is root




t Root

N [[7 ][0 | 30

| 40 |

/

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

Create new node with (pointer to N, <20>)




t Root

[ 20|

oM [[7

10

/

| 30

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

Create new node with (pointer to N, <20>)




t Root

[ 20|

oM [[7

10

/

| 30

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

Make the tree’s root-node poiter to the new node;




t Root

N [[7 ][ 10 | 30

| 40 |

/

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

Make the tree’s root-node poiter to the new node;




t Root

20 |

oM [[7 ][0

/

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

return




20 |

oM [[7 ][0

/

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

return




Root

20 |

oM [[7 ][0

/

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

return




Root

20 |

oM [[7 ][0

/

| 40 |

L1ls] | t7le[ o] [—13915 1711972124 25 283235 37/ 394043 4647

return

Fim




Algoritmo de Remocgao

Raghu Ramakrishman



Lista de valores

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(23] | {17 18] J{1alwe] [ | {ie[z[ze] | {zr[z] | | [33[34]38]9]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(23] | {17 18] J{1alwe] [ | {ie[z[ze] | {zr[z] | | [33[34]38]9]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(23] | {17 18] J{1alwe] [ | {ie[z[ze] | {zr[z] | | [33[34]38]9]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(23] | {17 18] J{1alwe] [ | {ie[z[ze] | {zr[z] | | [33[34]38]9]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(213] | risf78] [14lte] | [{22f24] | [27]29] | [[33]34]38]39]




Lista de valores

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(213] | risf7l8] [(14l1e] | [{22]24] | [27]29] | [[33]34]38]39]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(213] | risf7l8] [(14l1e] | [{22]24] | [27]29] | [[33]34]38]39]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(213] | risf7l8] [(14l1e] | [{22]24] | [27]29] | [[33]34]38]39]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(213] | risf7l8] [(14l1e] | [{22]24] | [27]29] | [[33]34]38]39]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(203] | risf7l8] [{ralte] | [122] | | [2r|29] | [ [33]34]38]39]




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(203] | risf7l8] [{ralte] | [122] | | [2r|29] | [ [33]34]38]39]

Proximo




Lista de valores \

19
24 I | .

(6)]
—_—
w
N
N

[sof| Il I

(203] | risf7l8] [(rafne] | [122] | | [2r|29] | [[33]34]38]39]




Lista de valores

19

24

(6)]
—_—
w

| 30 |

(213 ]

5]718]

114 ]16 |

122

m

— [ 33]34|38] 39|




Lista de valores

19

24

(6)]
—_—
w

| 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

m

— [ 33]34|38] 39|




Lista de valores

19

24

(6)]
—_—
w

| 27 || 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]
—_—
w

| 27 || 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]
—_—
w

| 27 || 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]
—_—
w

| 30 |]

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores \

19
24 I | .

(6)]
—_—
w

[soff I I 1]

(213] | risf7]8] [14]16] | [{22]27]29] | [3334]38] 39]




Lista de valores

19

24

(6)]
—_—
w

| 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]
—_—
w

| 30 |

(213 ]

5]718]

114 ]16 |

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

|17 ]

(6)]

KR i1

| 30 |

(213 ]

(s 78 Hralwe]

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]

KR i1

| 30 |

(213 ]

(s 78 Hralwe]

22|27 ]29]

133[34 [ 38] 39]




Lista de valores

19

24

(6)]

13 || 17 || 30 ||

| 30 |

(213 ]

(s 78 Hralwe]

22|27 ]29]

133[34 [ 38] 39]




Lista de valores \

19
24

(6)]

13 || 17 || 30 ||

(213] | risf7]8] [14]16] | [{22]27]29] | [3334]38] 39]




Lista de valores \

19
24

(6)]

13 || 17 || 30 ||

(213] | risf7]8] [14]16] | [{22]27]29] | [3334]38] 39]




Lista de valores

19
24

(6)]

13 || 17 || 30 ||

(213] | risf7]8] [14]16] | [{22]27]29] | [3334]38] 39]




Lista de valores

19
24

(6)]

13 [| 17 || 30 ||

A

(213] | risf7]8] [14]16] | [{22][27]29] |

33|34 |38] 39|




Lista de valores

19

24

{ New Root

| 5

13 || 17

| 30 ||

(213 ]

5]718]

114 ]16 |

22|27 ]29]

A

33|34 |38] 39|




Lista de valores

19

24

{ New Root

| 5

13 || 17

| 30 ||

(213 ]

5]718]

114 ]16 |

22|27 ]29]

Fim

A

33|34 |38] 39|




