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ABSTRACT

Energy saving glass is used to keep the warmth and temperature if the building
instead of using thermal radiator or machine to generate the heat all the time during
winter. Yet the coating structure of the glass is mostly in regular shape such as tripoles
and circular with very small size that limits the useful signal such as wireless signal and
radio frequency to pass through. In order to develop a complex coating structure genetic
algorithm technique is used. Yet genetic algorithm require a fast processing speed in
order to cope with the process of creating new chromosome from the population and
undergoes the selection, crossover and mutation operation processes. Hence parallel
processing is need to overcome this problem with the use of both CPU and GPU to
eliminate the need of purchasing high performance CPU and the needs of adding
additional repeaters to increase the wireless signals. The coating structure will be
presented in binary bits in a text file that shows best chromosome. The result will then be
analyzed in a simulation tool that uses to check for the signal transmission efficiency and
rate loss. Besides, speed test will be done to determine whether parallel processing can

increase the speed in running the program code.



ABSTRAK

Parallel Processing in CUDA in Energy saving glass merupakan satu system yang
menggunakan teknik pemprosesan selari bagi NVIDIA kad graphic platform. Sistem ini
akan menhasilkan chromosome yang kemudian akan digunakan untuk simulasi testing.
Keputusan simulasi ini akan menetukan sama ada salutan design bagi saving glass ini

membolehkan frequency radio untuk masuk ke dalam bangunan.
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CHAPTER |

INTRODUCTION

1.1 Project Background

E-saving glass is benefit in keeping the temperature of the room or it keeps the
warmth of certain place. It has it special coating structure that can prevent the heat energy
from being release out. Besides, it reflects the incoming UV ray from being penetrate into
the building or vehicles, which more or less act like a filter but in a form of fabrication

instead of plastic.

The problem occur when the coating of the glass actually limits the signals such as
infrared, radio wave (WIFI) from getting into the room due to the coating of the glass, as
most of the useful signal cannot penetrate into the glass that causes the loss of useful
signal in the room which can limits the bandwidth of the signal. Besides, the coating

structure on the glass is varies and mostly are in regular shapes.

In order to generate complex and irregular coating structure, it may be a difficulty in

implementation as the techniques that have been use require reaching an ideal result. By



using the parallel Genetic algorithm technique, it is able to create new chromosome, and

develop new population by using the chromosome that have created.

The purpose of using parallel genetic algorithm as can provide faster speed in
generate and execute the coding which, will then using the GPU(Graphic Processer Unit)
together with CPU(Center Processing Unit) to execute the processes; as executing genetic
algorithm command and codes requires longer time to process due to the creation of the
new chromosome and population. Hence, the project will be focus in using CUDA
programming language, the language that use in NVDIA graphic card. By executing the
process using both GPU and CPU will speed up the processing time more than usual as
two processes can be ran at the same time which will decrease the opportunity in having
bottle neck and reduce the cost of purchasing high processing speed computer or devices.
After the development of coating structure, it will then tested by Computer Simulation
Tool (CST) to see the end result of the coating structure and decide which will be an ideal

coating structure for the glass.

1.2 Problem Statement

The problem occurs when the coating of the glass actually limits the signals such as
infrared, radio wave (WIFI) from getting into the room due to the coating of the glass, as
most of the useful signal cannot penetrate into the glass that causes the loss of useful
signal in the room which can limits the bandwidth of the signal. Besides, the current
coating structure on the glass is varies and mostly are in regular shapes. In order to
generate complex and irregular coating structure, it may be a difficulty in implementation

as the techniques that have been use require reaching an ideal result.

Hence, parallel genetic algorithm method is chosen, as it can generate complex
structure of the glass coating besides it can select the best coating chromosome to develop
new population without affecting other population. Here is the problem again when we
are using parallel genetic algorithm, as we know that using parallel GA may require fast
processing time and speed for the processor in order to execute and run the processes and
commands that generate by the creating of new coating chromosomes and population,
unless we have more than one processor also know as central processing unit. In order to

have more than one processor, we may need a very high-end technology computer to



process the processes threads. Hence, we came up with using graphic processing unit
(GPU) also known as the graphic card that can run the processes together with the CPU
that provide faster speed in processing the processes generate by the parallel GA. Besides,
different types of GPU have different types of coding method that can be used.

1.3 Objective

i.  To develop new coating structure using parallel genetic algorithm

Parallel genetic algorithm enables to develop new chromosome and population by
using selection, mutation or crossover method. All these method enable to develop
irregular shape of coating structure. Parallel genetic algorithm enable fast
processing and executing of the command as it use both CPU and GPU to process

the processes that can save time and provide faster speed.

ii.  To decrease the chances of useful signal from being lost

Based on the current coating structure of E-glass, it has filter most of the useful
signal from getting into the building by reflecting them. Hence the chances of
useful signals that can go into the building have been reflected away or loss that
has limits the bandwidth.

iii.  Parallel Processing using CPU and GPU

Since the development of the parallel genetic algorithm require the need to
generate new chromosome and population in order to create the complex coating
structure before it can be tested as an optimal coating structure. Yet, this step
requires high speed processor in order to generate the chromosome and the best
fitness function. Hence, with the use of GPU together with CPU can generate a
very fast processing time in executing the codes base on our GPU capacity which
most of the laptop nowadays already equipped with it. That is one of the ways to

reduce the cost in purchasing high speed processor.



1.4 Scopes

Parallel processing using GPU and CPU.

Parallel genetic algorithm requires faster speed to execute the process; hence the use
of GPU together with CPU to process the processes can speed up the processing time.
CUDA (only for NVDIA graphic card) programming language uses C++ as the

coding technique.

Develop a new coating structure for E-glass saving
To enhance the current coating structure by developing a new coating
structure that is complex and irregular in shape by using parallel genetic
algorithm that enable to create new coating chromosome and develop new

population without affecting the current population.

Using Computer Simulation tool (CST) to determine most suitable coating structure.
The coating structures need to be tested first before it can be determine to be the most
ideal coating structure. By using the CST, we can determine the coating structure

suitability base on the result that has been generated.

1.5 Project Significance

This project will beneficial the society nowadays as most of the users is demanding on the
wireless technology such as WIFI that uses the radio frequency. By allowing more useful
signal from getting through the building, the users or employees can increase their work
efficiency and will reduce the cost of implementing more base station to have a better

signals or bandwidth.



1.6 Expected Output

This project will help to overcome the loss of useful signal inside the building by
developing the coating structure of the glass that used to overcome the signal that pass
through the building. Besides, with the use parallel processing that used to run the genetic
algorithm function create a new platform in reducing the cost of buying a high
performance Central Processing Unit (CPU) as both CPU and GPU can run the process

parallel in order to execute the process which consider to be a win-win solution.
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