Divide and Conquer Strategies
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Add—sequential

int add(int* s){
if (number(s) <= 2) return (n1+n2);
else{
Divide(s,s1,52);
part_suml = add(sl);
part_sum?2 = add(s2);
return(part_sumZ1+part_sum?2);

}
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Tree construction

Initial problem

Divide Problem

539 ﬁ

If powers of 2, exactly balanced.
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Paralel implementation

* Inseg. impl. Only one node of the tree can
be visited at atime

» Pardlel Solution:

— Can traverse severa parts of thetree
simultaneously

—Once adivision is made, both parts can be
traversed simultaneously

— Key: construction of atree.
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Each processor ‘

eeps half of the
I|st and
One Way Passes on the ot Sublel de the problem
half Until the total number
* Assign each node to a processor ocessors is committel
o 2°(m+1)-1 processors for 2°(m) parts.

 Another way: 2 8 numbers
— Reuse processors at each level of thetree Or n/p in general
— Assume we have 8 processors
Seq.lﬂail
Agorthm Once the partial sums are computed, each odd
Numbered processor passesits partial sum to {
Adga'aca"lt even numbered processors
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communication

And ysis e Tcomm = Tdivision + Tcombine
o o « Division phase—logarithmic number of steps—
» Assumedividing thelist into 2 parts logP steps for P processes
requires minimal computation + Tdivision=n/2* tdata+n/4*tdata+ ... +n/p*tdata
» Combining phase requires both computing = n(P-1)/P*tdata
and communicating the partial sums tdata: transmission time for one data word.

Tcombine = tdata*logP

Only one datais sent up the tree during the combine
phase

Tcomm = n(P-1)/P*tdata + tdata*logP
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Computation

e Tcomp = Tdivide+ Tcombine

Tdivide = n/P

* Tcombine = logP (omly one addition)
» Tcomp = n/P + logP
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Tota paralel execution time

« Ttotal = Tcomm+Tcomp
e =n(P-1)/P*tdata + tdata*logP + n/P + logP
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Image
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M-ary Divide and Conquer
Example of aquadtree
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Bin (Bucket) Sort

¢ Given n numbers
 Sort the n numbers
e |dea:

— create m buckets.

— the numbers are uniformly distributed within an
interval, say 0to a-1.

— Dividetheinterval into m equal regions:0..a/m-1,a/m to
2a/m-1,..,3a/m-1.

— One bucket is assigned to hold the numbers that fall
within each region.

— Sort the buckets which are stored in alinked list
— Concatenate the results in the buckets.
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Example

¢ Alisalist with 10 numbes

« B contains 10 buckets and each bucket i
holds values that lie in the range
B[i/10,(i+1)/10)

 For example bucket 5 can hold numbers that
lie within B[0.5,0.6)
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B

*BJ[i/10,(i+1)/10)
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Bucket_Sort(A)

* N<length(A)
e Forl € 1toN

—Doinsert A[l] into list B[I/N, (1+1)/N)
e Forl < 0toN-1

— Do sort list B[] with insertion sort

 Concatenate the lists B[0],..B[n-1] together
in order
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Sort contents of the buckets
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