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SUMMARY

Merdjani Mohamed Redouane

Parallelization of Computing Processes in 
a High-Level Synthesis System

Key words: high-level synthesis, behavioral description, asynchronous 
computations, hardware description language VHDL, concurrent algorithm, net 
algorithm, scheduling, parallelization, level of algorithm concurrency, execution 
time, hardware implementation cost, data flow, control flow.

In the PhD thesis the most important task of scheduling computations in high- 
level synthesis is investigated. The scheduling significantly influences the 
parameters of final register transfer level structure. The main objective of the work 
is the development of a model, algorithms, and software tools for automatic 
parallelization of asynchronous computing processes in a high-level synthesis 
system based on modem hardware description languages.

A graph model of net algorithm using the request/acknowledge mechanism, 
constructed of AND- and OR-nodes, representing the control, data, and resources 
flows is proposed. The model describes branch and iterative computations and 
accounts for concurrency in space, concurrency in time (pipelining), and mixed 
concurrency.

A technique of transition from a purely sequential algorithm to an appropriate 
net algorithm is developed. The level of net algorithm concurrency is estimated 
and modified using the set of pairs of concurrent operations and concurrent 
variables. It is found out in which manner the level of concurrency influences the 
algorithm execution time and implementation cost.

Optimizing algorithms for searching the concurrency level and generating the 
network flow relation are proposed. The algorithms minimize the network 
execution time and implementation cost. VHDL-models of non-pipelined and 
pipelined net algorithms for investigating the networks, checking their correctness, 
and supporting asynchronous high-level synthesis are developed.

Conducted experiments prove that the proposed techniques generate net 
algorithms the execution time of which is reduced compared to the parallel 
algorithms generated by the best known techniques.
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