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PROBLEM

You are part of an engineering team that is developing an assistive technology for people who have
hearing challenges. The system is aimed at helping deaf and hard-hearing people communicate
e�ectively at work-places, school and at home by providing real-time speech to text conversion. The
system is being designed to perform robustly under high noise environments and therefore one of the
project tasks include design of a high performance �nite impulse response �lter to denoise the input
speech. Given a set of N real �lter coe�cients, h = {h0, h1, ..., hN−1}, which speci�es the desired
behavior of the �lter, and real input speech samples bu�er of size Z > N , x = {x0, x1, ..., xZ−1}, the
�lter calculates each �ltered output sample y(t) at time t = {t0, t1, ..., tT }, by performing a sum of
products according to the following formula, whose serial C/C++ implementation is also given:

y(t) =

N−1∑
k=0

h(k) ∗ x(t− k)
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void s e r i a l _ f i r ( f l o a t ∗h , i n t N, f l o a t ∗x , i n t Z , f l o a t ∗ y , i n t T){
f l o a t sop ;
f o r ( i n t t=0; t<T; t++){// f o r each output sample

sop=0;
f o r ( i n t k=0;k<N; k++){// cons id e r a l l f i l t e r c o e f f i c i e n t s

sop+=(t>=N−1)?h [ k ]∗ x [ t−k ] : 0 ; / / perform sum of prod when t>=N−1
}
y [ t ]=sop ;// s t o r e output sample at time t

}
}

1. What partitioning scheme would you use to accelerate this problem? Task-level, data-level or
both? Explain brie�y. [3]

2. Write a code snippet of a Pthreads kernel, and necessary supporting global and/or local vari-
ables and synchronization mechanisms, that you would use to support the partioning scheme
you selected above. [15]

3. Upon benchmarking, you discover that, for Z=1000, the algorithm runs 3 sec on your platform
using compiler A. A new compiler B is released that requires only 0.8 as many instructions
as the old compiler. Unfortunately, it increases the CPI by 1.1. How fast do you expect the
application to run using this new compiler? [5]

It is the work of true education to train the youth to be thinkers, and not mere re�ectors of other men's thought -

Education, p17.
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