Basic serial circuit

Faster with Parallelism

res = a, ;
Fori:=2 ..ndo

res := Max (res, a, ) ;
Return res;
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Time =n #procs = n units

May Multiple Access help ?

| Taking benefit of multiple access :

logical or of n bits in constant time

Multiple Access OR
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Function max2(a, .. a, ) {
if 1 ==k) return a, ;
else {
PARALLEL {
rl = max2(a; .. a4, ) ;
th = max2(agy 4 - A 5

}

return Max( rl, rh ) ;

}

Time = log, n #procs = n units

Ultrafast algorithm for testing
the maximum

a, = Max(a, ..a,) a, > a fori=l..n,i/=k

n

A a; A a, A 4,
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True iff a, is not the maximum ClrcultTest

Time(n) = O(1) #units = O(n)




Application: computing the maximum A recursive ultrafast parallel algo
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Max(a, ... a,,) Max(ay . ... 2y,) Max(a, ,, ... a,)

Only one communication for
the maximum element

CircuitCste on only sqrt(n) = n°s elts
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! Time(n) = Time(n%3) + O(1) = loglog n

Time(n) = O(1) #units = O(n?) ol #procs (n) = n°.#procs(n®s) = n loglog n

Optimizing the number of units Conclusion : an ultrafast algorithm

«| Take benefit of the sequential algorithm to

... ) Final algorithm : time = loglog n #units=n
minimize the number of units g glog u

Technique used : « cascading »
Tl o f loglog n a loglog n+1 l aZ loglog n aT loglog n l an

mixing 3 algorithms to otain an ultrafast one
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Max(a, .. 2ppn) MAX(@gorner - Aogogs) MAX(2yigrogn .. 2) Important technique in parallelism and software
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Wireless communication : technical and theoretical
1ssues

Clrcultm on only n/loglog n elts
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