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A methodology to develop parallel application applied to acoustic
cancellation with genetic algorithms.

There are different diagramming techniques to develop mono-processor commercid
software: data flow diagram (DFD), functiond decompostion, Warnier-Orr diagram, flowchart,
Nass- Schneider action diagram ERetc. Ther goplication into conventiona processng and with
rlational databases were largdly studied and automated ™ . The main festure is the presentation
of data flow and processing sequence.

Y ourdon began to develop a grgphic methodology, pointed to the inadequacies of a
purely data-flow oriented approach to red-time sysems designs @ .

Pardld agorithms were presented into structured English B with a hard view of aritical
processing Stution.

Our proposd is the definition of some rules and primitive symbols to design red-time
pardld software, where resources contest, CPU waiting and deadlocks are under control and
vighble to the programmer. They represent the data flow, State sequence of each processor and the
interaction between the processors into the pardld red-time processing.

Transaction diagram.

A computer program is an ordered sequence of statements and procedures to answer to
externd events. A processor changes its state continuoudy, and each date is associated with a
transaction.

The transaction diagram is a graphic presentation where each date is oecified and its
processng is detaled into the horizonta way, beginning into the date definition and finishing into
the conditiond flow contral. Vertica flow occurs only with conditiond flow contral. Fig. 1 shows
eaech symbol and its meaning.

The genetic algorithm applied to acoustic cancdlation.

The evolution and improvement of life occurs through reproduction, when each individud
contributes with its own genetic information building a new one with fitness to the environment
and more surviving chances

Acoudiic cancdlaion is established into the superposition principle, where two waves with
different phase can cancel themsdlves.

With the objective of obtaining the sound components to be used for the cancellation of
undesirable noise in the interior of ducts, a computer software which mimics the genetic process
was developed. Each ‘individud’ of the generation represents asigna component with a different
frequency, phase, and amplitude. It creates a populaion randomly distributed and evaduates the
fitness of each individud. The best individuas are sdlected, and crossover and mutation teke



place. Following few generaions, the population converges to the mix of components thet better

reduce the acoustic noise™ .

Hardwar e and softwar e configuration.

The experimental setup consigts of arectangular 18 long duct, with speskers to generate
noise and the cancding dgnd. The computationd hardware is mounted into two levds one
TMS320C32 to data acquisition and pre-processing (ADC64-Fig. 2), and three TMS320C44 to
run genetic dgorithms (PCl44-Fg.3). The communication between the levelsis through PCI bus.

Conclusions.

The transaction diagram used to develop genetic dgorithms to run into a pardld red-time
architecture can help the designer to better manage the software resources avoiding critica points.

A diagnosis program will be developed to check the performance of the software in real-
time processing.

The graphicd interface dlow an easy optimization and common routines visudization of
the software. The documentation is quickly updated and very condensed: Fig. 2 and 3 software
was coded into 3.000 linesin C language.
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Independent process a st of Saements
executed by one or more CPU independently.

Dependent process: a procedure executed by
only one peripherd or CPU. It is a queue
source.

Syncronism between processors: a wait point
into the processing flow.

Conditiond detour; sdection of the transaction
associated with a gate.

Repetition loop: ingde the transaction, show
the loops of the transaction processing:
dostepsitoj in paralée
fori=jtok doinparalel
fori=r,st...doin parale

Process a complete function into the
processing.

Veticd lines only to or from conditiona
detour.

Horizontd lines shows with deal the
processing of each state.

pipe vaues.

Fig. 1. Primitives definition to build transaction diagram.
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Fig.2 Transaction diagram to the acquisition system (ADCG64).
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Fig.3 Transaction diagram of parallel system running genetic algorithms.




