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Abstract

There exists a class of real -time algorithms which
needs very high computing speed beyond the levels achiev-
able by current technology. If an algorithm can be re-~
written so that its inherent parallelism can be taken advan-
tage of by parallel computers like SIMD, MIMD and Systolic
machines, we can achieve the nccessary levels of computing
speed. As such, developing algorithms that can run on para-
llel computers is still an art in contrast to sequential
programming which is very well developed. Real-time appli-
cation programs are invariably developed as sequential algo-

rithms having very little parallelism.

In this thesis we have considered the problem of
designing a computer architecture other than SIMD, MIMD and
Systolic which facilitates the speeding up of sequential
algorithms. Sequential algorithms like Fast Fourier Trans-
form (FFT) can be executed at very high speedé by a pipe~-
lined computer system. Algorithms like FFT can be divided
into a number of stages such that any given stage commuﬁi-
cates with the immediate next stage. It may not be possible
to split a general sequential algorithm into such stages.

In this thesis we generalize the concept of pipeline archi-

tecture to accommodate any sequential algorithm.



In the proposed design a given sequential algorithm
is split into the desired number of stages such that the
time of execution of each stage is equal to the data arrival
time. Each stage so identified is executed by one micropro-
cessor. If such splitting is done at logical interface, a
processor needs to communicate to one or more of its succe-
Ssor processors partial results only. However, such split-
ting can not be carried out always at logical interfaces in
the interest of maximizing the speed. This necessitates
additionally the communication of processor status to the
succeeding processor. For the currently available micro-
processors, transfer of processor status information from
one processor to another is time consuming. ToO oOvercome
this limitation the concept of 'Virtual Pipelining' is

introduced.
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