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Update operation:
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Corresponding instances of R1 after each update:
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R1: index on location
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Query processing:
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q = 7 - 2 = 5

q = 1 + 1 + 1 + 1 + 1 = 5

Update: add -4 to A[1]:

1 1 1 1 1 11
0 1 2 4 5 6 7

1

2 3 5 6 7

3

4
0 1 2 3 4 5 6 7

Range query: q(2,6)

1

1 -3 1

8

1 11 1
0 1 2 3 4 5 6 7

1

1 -2 -1 1 2 3 40
0 1 2 3 4 5 6 7

1 1 1 1 1 111
0 1 2 3 4 5 6 7

Original array A:

1 2 3 5 6 7 84
0 1 2 3 4 5 6 7

Prefix array P:
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q = 4 + 2 + 1 - 2 = 5

Update: add -4 to A[1]:

1

2 2

84

1 1

1 2 1 1 2 1 84

Range query: q(2,6)

1 2 1 1 2 1 84

1

1 -2 1 1 2 1 40

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7
Conceptual hierarchy

DDC array D:DDC computation:
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Return: PS(2,6) = 14+18-12+1 = 21, mark as PS
PS(1,5): marked as PS, value = 12
Return: PS(2,5) = 12+12-8+2 = 18, mark as PS

PS(1,3): marked as PS, value = 8
Return: PS(2,3) = 8+4 = 12, mark as PS

PS(1,3): marked as PS, value = 8
PS(2,3): value is DDC => PS(2,3) = PS(1,3)+DDC(2,3)
PS(1,5): marked as PS, value = 12

Return: PS(1,6) = 12+2 = 14, mark as PS
Return: PS(1,5) = 8+4 = 12, mark as PS

PS(1,5): value is DDC => PS(1,5) = PS(1,3)+DDC(1,5)
PS(1,6): value is DDC => PS(1,6) = PS(1,5)+DDC(1,6)

PS(2,5): value is DDC => PS(2,5) = PS(1,5)+PS(2,3)-PS(1,3)+DDC(2,5)

PS(1,3): value is DDC => PS(1,3) = DDC(1,3) = 8, mark as PS

PS(2,6): value is DDC => PS(2,6) = PS(1,6)+PS(2,5)-PS(1,5)+DDC(2,6)

Steps while processing the query:

Cell with PS value

Cell as accessed by DDC

Query region in data set

(before query):
time slice executing the query:

Time slice after
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Initial status:

Effect of updates:
update((3,2),2)

update((3,0),5)
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