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record slots with pointers to records




carame! inger

index pages /

caramel chocolate coffee ginger mud pie raspberry /
// // /I / L
ginger mud pie

carame! chocolate coffee grapefruit raspberry
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snickers
cheesecake chocolate almond coffee fudge hazelnut orange
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data pages = leaf pages
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common prefix //
c
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Vi / / / /
coffee ginger mud pie raspberry
caramel chocolate grapefruit m&ms j
snickers
cheesecake chocolate almond coffee fudge hazelnut orange
chocolate chip strawber
cherry fudge ripple heath bar papaya . v
coconut pecan praline vanilla
lemon
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chocolate . .
caramel coffee ginger heath bar mudpie raspberry
i . m&ms .
cheesecake chocolate chip coffee fudge grapefruit lemon snickers
orange
coconut .
cherry fudge ripple hazelnut lime papaya strawberry.,
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old separator kept
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main memory tree entries
ke size

81

87

63

74
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overflow

120|136 | 122|138 | 149
146 133
0 1 2 3 4

overflow



primary area overflow area
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2 -- overflow chain with three overflow buckets
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last two or three bits last two or three bits

000 n- 000

— — — boundary — —
next split 01 ﬂ - oot
— — — boundary ———

0 [2]e [ro—={16] | | nextspit 10 [2 [6 [10}—s18]

100 oo [e] T ]

hash table fill factor = 0.67

decimal binary decimal binary

"3" is added to the collection 9 1001
making the hash table fill 2 0010
factor too large and expanding 3 0011 10 1010
the primary area.

4 0100 18 10000

5 0101 18 10010

6 0110

7 0111

8 1000




first three binary digits in five digit expression

now a

dd "20"

000 ——{2]3] | 000 +——{2]=] ]
oL JTEIETE] oo [ 3 ——[aTsTe]
010 . .
EN N R o g £ 1 )
100
101 BN 16[ 18] 30 :z? ———>["e[ve[20]
110 110 —7@:I:|
n 1w [

decimal binary decimal binary
2 0 0010 8 o100t
3 0 0011 10 01010
4 0 0100 16 1 0000
5 o 0101 18 10010
6 0 0110 20 10100
7 0 0111 30 11110
8 0 1000

table doubles

now add "7"

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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The Grid File: A grid index where each cell in the
grid has the address of a disk page containing
some data. Many of the cells contain the same
address. The index can become larger than the
data collection.

Correlated Data: A disk page is reserved for
each cell in the grid. Many disk pages are empty.






roothode

this data node
obtains the new point,
data pages = leaf pages expands and splits.

new data point added here

- [— - This example has
| more overlap at the
§ i) | -| root level and less
I | I [ at the data level than

before the new point

|—| I was added.
'j Tt







x=4
H / AN
rec list 1 y=4
4 | list 1 rec list —_
rec list 2 /
| rec list 2

4

a) data node organization in hB-Pi tree. A local kd-tree indicates

the spaces where there are record lists and the addresses of

siblings that have been extracted. Here an upper corner of the

space has been split off and is in another node with disk address "H."

original x=4
I contents /\
7 of A before -4
it is split Y7 Y=
6 | N
4 \—7 x=0 x=6
(Addresses of
2 A's children _2/\ N\
are suppressed y= y=
4 6 8 9 for this example.) /\ /\
S . =8
original index page A to be split P y=
each rectangle corresponds / \ / \
to a child of A /x:
gl .
A x=4 Top kd-tree node in parent
of A and B indicates
that all paths lead to
y= the child with address
A until another address (B)
is encountered.
Xz6
A x=4
B
y=6
parent of A and B y=7 W /\
A N\ 58 y=7

x=9 x=6 / \ / \
/ ' x=9
N B A

y=2
/\ k contents of B

after split, contents of A

side pointer to B

b) hB-Pi tree index split with full path posted
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B-tree using interleaved
bit numbers. Each leaf
contains the elements on l 0 3 , 10 \ |

a connected path segment
VA ~ \'
/ ~ —_———————————
| numbers between 10 and 15

, ¢ _ f
| interleaved —_——_————
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