TJ
223
M53
A136
1999

ENVIRONMENT CONTROL INTERFACE

ABDUL RASYID BIN ABDUL AZIZ

t}\-h‘]"'# I’_S-(f

9

A

My as?

i

SIVER
o Sy >
7’

L Ey
{'“f!m?*

Universiti Malaysia Sarawak
1999



Borang Penverahan Tesis
Universiti Malaysia Sarawak

15

BORANG PENYERAHAN TESIS

dwinl _ ERNVIRONMENT CONTROL INTERFACE (ECI)
SESI PEMNGAJIAN:  Semester 2 9550
Saya  _ CABDUL RASYID BIN ARDUL AZTE

-
.

(HURUF BESAHR)

mengaky membenarkan tesis ani distmpen di Puaar Bhidmat Makleman Akademile Univeraiti Mabowvsia
Sarawak dengon svaral-svaral kepunvan sepertd beribut:

Hakmihk kertas l..l'l'l":-|l'!|'C adalab di bawab nama penulis melainkan E1<_:||,11]i$31| selagan projek Larprszaren can
dibigvar oleh UNIMAS hakmibiknyva adalah keponvaan LINIMAS
Maskhab salinan di dalam bentek kervas atao mikro hanva boleb dibunt dengan kebonanran bertulis
daripada pemelz,
Fusat Khidmat Makiomar Akademih, UNIMAS dilerarkan membuar sulivan antek pengajiom mercks
Foertas projek hanva boleb dierbitken dengsn kebonaran penulis. Bavaran rovalt sdalsh mengikat kadar
vane diperselujun kelak,
¥ Bava membenarkanfsdeb-memdanarkar Perpustakaan membuat salinan kertas projek inl sebagai bahan
pertukaran di antara inanius pengajian g
* Sila tondakan (&)
o LT Ddempandung maklumear vang berdarah keselamatan atae kepenidngan
Muduvein seperis vang termakiub di dalam ARTA EADISIA RASMIL 15720
| TEREAL Menmandunm maklomeat TERIPAT varg telan ditentukan oleh arpganzaasy
Viaatlan ai amana |:-|:r:I\'¢'|L(_|':L.'=.|'| :’|_‘i_i..a;|.:'.||_'ic:|.'1]
< | TIoAR TERILALL
Dizathiun eleh
d -
Ty
=— T — = o Py : ;
i Wm PERNULIS ITANDATANGAN PERVELLAY
Alamat tetan: B-a6. dalan Umbun ME. NG LIANG YEW

| Tarikh ?f/ Zf/ i Tarikh V5/ ?7

(Mama Penvebia)
Taman Seiapak

3000 kuala Lumpur

CATATAN ¥ Fotong vong Lidnk berkensnn.

kx Jika Eertss Projek ing SULIT atan TERHAD, sila tempirkan surat daripada pihek berkussa
argantsasi herkenaan fdengan menyertakan  sekali tempoh Eertas projek. Ind periu
dikelaskan sehagri SULIT atau THRHAT




Tesgz ini telah dibaca dan disahkan oleh:

Dol Ay

Mr, :’ﬁ/ﬁ/iang Y Tarikh
Penvelia




PooRRLMAT MAKLUMAT
o

O

0 DDDLELE&
ENVIRONMENT CONTROL INTERFACE

PUSAT KHIDMAT MAKLUMAT AKADEMIK
UNIVERSITI MALAYSIA SARAWAK

Tesiz Dikemukakan Kepada
Fakuln Kejurateraan, Universiti Malaveia Sarawak
Sebagal Memenuhi Sebahagian daripada Syarat
Penganugerahan Sarjana Muda Kejuruteraan
Dengan Kepujian (Kejuruteraan Elekuronik dan Telekomunikasgi)
1959



For my beloved parents



ACKNOWLEDGEMENT

The writer would Lke to express the greatest gratitude to the supervisor Mr, Ng
Liang Yew for hig guidance and suggestions throughout the duration of the thesis

project development.

Cooperation from Andrew Tan Siong Eng is also appreciated. {for without the

cooperation this project would not have become a reality,

Special thanks also go to all of them who had directly or indirectly helped in this

thesis project.

i



ABSTRACT

The usage of control and monitomng svetem ig nol a strange thing in the world of
science and technology. The use of such system has not only increased productivity
bur as an added bonus also decreased the cost of handling numerous machines and
clectrome devices. With current technological advancements, computers are no
longer considered as a luxury item, bul more as a necessity. In light of ths
situation, this project was coneeived Lo exploit the computer's ahility to
communicate serially with an external component. In the process of developing the
project, sorme considerations were taken into account. Osne of them is the human
factor. The project was developed in such a way that it is user-friendly and useable
by anvbody regardless of his or her education background, The main objective for
this project 15 to develop software that 1s capable of communicating with electronic

devines,
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ABSTRAK

Penggunaan sistem kawalan dan pemerhauan adalah scsuatu yang tidak asing di
dalam zaman samns dan teknologi int. Pengpunaan sistem sedemilkian bukan
sahaja telah meningkatkan produtiviti malahan telah mengurangkan kos bam
mengendalikan pelbagal mesin dan peralatan elektrormik. Dengan perkembangan
teknologl sekarang ini, komputer bukan lagi diangegap sebagal suatu kemewahan,
malahan 1anya dianggap schbagal satu keperluan, Menyvedarn hakikat tersebut,
projek i dijalankan bagt mengeksaploitast kebolehan komputer untuk berinteraks:
menggunakan sambungan sesiri dengan komponen vang lain, 1 dalam membuat
projek ini. beberapa faktor telah diambil kira. Antaranya ialah fakior manusia.
Projek ini dirancang supava dapat digunakan oleh sesiapa sahaja dengan mudah,
tidak kira apa latar belakang pendidikannva.  Objeckirf utama proiek ini ialah
bag: membuat perisian yang mampu berinteraksr dengan peralatan.peralatan

elektronik,
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CHAPTER 1

INTRODUCTION

Traditionally, all of the electrical devices are controlled individually.
The situation is pretty much the same after vears of development and the
mventon of move sophisticated electrical devices. Centralised device monitoring
and controlling svstern will eliminate the wrouble of having to actually be m a room
in which the devices are place to operate it.  There are currently a few of
centralised monitoring and controlling svetems available around the world, Most
of the svetems are custom designed to fit a speaific floor lavout. This means that
the same system cannot be used in places other than the original site. The lack of
flexibiiity makes the current svstem expensive as a new avstem had to be designed

[or every new building.

1.1 Prablem Statement

As people increasingly become aware of the nower of centralised device
monttoring and control systems, the demand for 1t is expected to mcrease. The
current inflexible svstem although good for highly dedicated functions, it not very
suitable [or end-users, A maore flexible svetem that can be customised to fin almost
anv building lavout would suit the end-users better. With the advent of Vigion

4090 and the Multimedia Super Corridor (MS0), computers are fast becoming as



common as the elevigion or radio sers. This situation gives a goed Jumping point

for centralised monmitoring and controlling svstems.

The system to be created must be customisable n order for the
manufacturing cost to be reduced through mass production. The syvstem muss also
be simple to use, as the user cannot he burdened with the nead Lo learn the system
before using 1t. A good approach is to use the Windows environment as a platform

for the savslem,

1.2 Ohjectives

The following s a list ohectives for the project,

o To develop a custamisable, easy to use Windows based control and
TNONIEOYIiNg Syatem

e To unlise the compurer's /O ports in eommunicating with external
devices

« To utilise the programming language taught to the students of

Electronics & Telecommunications Engineering Programme

1.3 Description of Environment Control Interface (ECDH

The software would enable a Personal Computer operating with a 32-bit
operating system (Windows 9% or Windows 98) to montlor and control devices
attached to it via an R5-232 interface. The serial interface was selected due to the
fact that it can be found in most Personal Computers, [n most PCs, the serial port
1z idle, except when used by either an external modem or by a sernal mouse.
Nowadays, with the availabihty of internal modem and P52 mouse, the usage of

serial porte had become less. The serial line 18 also more economical compared Lo

-~



the parallel line. With less cables to be terminated and used, the cost of buving

cables would be significantly reduced.

The software was developed using the C—+ programmung language and
Lhe computer in which the software 18 to run on 18 an x835 class computer. The x86
platform was chosen due to itz aumber in currenc use. Using an x86 class
computer as the teeminal would ensure that the user would not have o buy a new
computer system Just to run the software, OC++ was chosen for the language
bepause 1t 18 the languare used to develop the Windows operating system itself

tapart from the C language).

L)



CHAPTER 2

LITERATURE REVIEW

Serial communication s a tvpe of data transmission using @ stream of
alectrical pulzes, Tn Data Commumicanons Theory, data transmission 1s defined as
transmission of data thao was originally digital in natore,  Various oype of

transmissions can be usad, such as:

L simplex (e.g. Television}
11, half duplex (2o Walkie-talkie, wirelessz)
1, full duplex (e.g. Telephonea)

Tn a serial communication, cach byte or character sent or receiwved 18
sent a bit at a time. The hits are either on or off. The zpeed of the sevial data 15
expressed as bhitza-per-second (hpe) The unit represents the number of ones and
zeracs that ean be sent 1o a second. or example. with a 2400 serial modem, the
computer would be able to send 2400 bits of inlormation te the telephone Line in a
second, Basically there are two tvpes of serial transmission. [Data can eicher be
sent synchronously or asvnchronously,  In synchronous serial rransmission. the
data are zent continuously over the line. However, this method requires a good
synehronmsation between the transmitter and the receiver.  Asynchronous serisd
transmission on the other hand can be unlized by svsrems thal do not have good
synehronisation between the transmitter and recewver In asvnchronous serial
Lransmission, overy character 15 sent independently,  The characters will be

preceded wicth a start bit and one ar two stap bits. Tn comparing the two methods

4
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of transmission, it 18 notweable that the asynechronous transmission provides a
more reliable data transior compared Lo the svnehronous method. This is beeause
the asynchronous sermal data transmission will svnchronise the recciver for every
character send. The repetitive  resvnchronisauion  will  avend  dreift of

gynchronsation. ensuring the data transmutted & imterpreted correctly,

2.1 Basics of Universal Asvnchronous Receiver Transmitter

IIniversal Asvnchronous ReceiverTransmitter (UARTY provides data
transmission capability between Data Terminal Equipment (DTEY and Data
Communication Equipment (DCEY There are three main functions for the UART.
They are:

» Serial to parallel & parallel to serial conversion

»  [rror detection {insertion/checking of parity bit)

s Start & stop bit insertion and detection
Before the UART can be used, it has o be programmed for the nature of data
inumhber of data hils, parity (odd/even), number of 2iop bits) it 12w handle, The
only thing that cannot be manipulated 1s Lthe start bir. The starr bic is a single low

bit in the beginning of 4 data transmission.

There are essenuially two different parts in the UART, which are the
UART wansmitter and UART veceiver, UART transmiteer 1n general convercs
parallel data to sernal data while the UART vecoiver converts back the seral dama

Loy prara el data.

Serial data coming into the UART s ienored until a valid stare Lic e

detected. To ensure that any low bit recerved when the UART 1= adle 15 a valid



stare bit (not a negalive-going nowe spike). the UARTS recpive clock 18 ereated 16

tlimes higher than the receive dava rate
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Figure 2.1 Twpieal UART timing diasram

meven clock pulees after a low 18 detectad, the signal will be sampled
again, If the bit 1s s6ill lowe. the stare bit 1s confirmed. 11 the bit changes back to
high after seven clock pulses. the low 15 considered as a noise pulse and therefore

1gnored.

There are gseveral [TARTs that is vsed by an IBM FPONTAT and ics
compatibles. They are the 8250, 16450 and the 18550 UART. There are two modes
in which the TJARTs can operate 1n. the polled” method and the mterrupe driven’
methods, In the polled method the CPL is typically m a loop asking the UART
over and over again if 1t has a byvte ready. In the case when there 15 a byte ready.
the polling will veturn the byvte. The most obvious deawback of this merhod iz that
ifa new byte comes in prematurely thefore the polling code s execnnng agan, the

new hvte will be lost,

[n the mnterrupt driven method. when a hvie 15 vecewved by the UART
an Tnterrupt Service Routime' (1SR) is execcuted instantanecusly, This routine will
put any other execuring codes Lo halt. The ISR will then move the received byte 1o

&



