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Problem: Fill in an n X n tableau A, where

j1, Ali-T1[-TD).

Al T = fCALIL j-11, Ali-1]
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e Longest common
subsequence

e Edit distance

e Dynamic time
warping

Work: ©(n?).



< N >

Parallel code

c1!!_spawn I11;

IIT;
cilk sync;
1V;

III | IV
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< N >

Parallel code

c1!!_spawn I11;

IIT;
cilk sync;
1V;

11

CASE 1 h

I I I IV nlogpa = nlog4 = n?2
v /\f(n) = 0(1) )

Work: T,(n) = 4T,(n/2) + ©(1)
= O(n?)
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< N >

Parallel code

c1!!_spawn I11;

IIT;
cilk sync;
1V;

11

CASE 1 h

I I I IV nlogpa = pnlog;3 — nlg3
v 46’__,,——”'\f(n) = o) Y,

Span. T,(n) =3T,(n/2) + O(1)
= O(n'93)
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Work:  Ty(n) = O(n)
Span: T.(n) = O(n'93) = O(n'-59)

T:(n)
To(N)

= @(n2—|g 3)
— Q(n0.4])

Parallelism:
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A More-Parallel Construction

< N
A
I I1 IV
N
I1T1 V VII
VI VIII IX

Work: T,(n) = 9T,(n/3) + O(1)

= O(n?)
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I;

cilk spawn II;
III;

cilk sync;
cilk spawn IV;
cilk spawn V;
VI;

cilk sync;
cilk spawn VII;
VIII;

cilk sync;

IX;

CASE 1

n'ogpa = nlogs9 = n2

f(n) = ©(1)

~




A More-Parallel Construction

< N
A
I I1 IV
N
I1T1 V VII
VI VIII IX

Span: T,.(n) = 5T (n/3) + ©(1)

— @(nlog35)
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I;

cilk spawn II;
III;

cilk sync;
cilk spawn IV;
cilk spawn V;

VI;
cilk sync;
cilk spawn VII;
VIII,;
cilk sync;
IX;
~
CASE 1
nlogpa = nlogss
f(n) = ©(1)




Analysis of Revised Method

Work:  Ty(n) = O(n)
Span: T.(n) = O(n'°93%) = O(n'47)

T:(n)
To(N)

— @(nZ—Iog35)

— Q(n0-53)

Parallelism:

Nine-way divide-and-conquer has about
O(n%12) more parallelism than four-way divide-
and-conquer, but it exhibits less cache locality.
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Puzzle

4 What is the largest parallelism that A

can be obtained for a ©(n?%)-work
algorithm for the tableau-
construction problem using pure Cilk?

e You may only use basic fork-join control constructs
(cilk_spawn, cilk sync, cilk for) for synchronization.

e No using locks, atomic instructions, synchronizing
through memory, etc.
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