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ABSTRACT

%

the Mucrocomputer Based Mulib-Appliance Control Svstem is boidt around an

4

fverter driver HO UL ZEO3A. The ciroult is desigaed 1o drive reiay contacts, which

e

ben
controls the foads. The cirouit 3s pulsed by the paratiel port of the PO

~

parabiel port al any of the oopor pins consectied 10 the input piny of |

diver, produces an nverted pulss of the input pulse at i3 corresponding output plos.

v, thus comtrofling the foads, The driver is powsrad by 2 12V

Catyl subator oot while the Yisusl O ran instafied on the microprocessor

of the Microcompuier contre

ed at the paraiied port
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CHAPTER ONE

GENERAL INTRODUCTION

L INTRODUCTION

Aside the wvarious o modery day comnpter offers, there seems

o

# making new and even belter yse of the

vnending innovations amd improvements on WRYS

compuier. An outstanding

s the computer s for conunication, especially when i

pees

has v relare to 134

ipheral devices like printers, mice, muoders, seanners, digitizers, and Ny

other devi

s tha "alk 107 and receive formation from the mierooompuier, Today, severs]
ddustiial and sctensific operations are coutrofed using the compuisr With the conprnd

speration been able to by moniored th weasgh e monior to know is state if 5 contorms

]
set standdards, industrial and selentific activities has ot onty grown complex but a the same

s made relatively shopler s therefpre nnagivable, to consider the

¥

convenience this contrad feature of the compitter has also

awced as it applies fo i

2

Hpostance in security. household device management, olo This project therefore aims a

the same and can he ya

e control the printer, loads & other household sleisiond applianges,

The har g rentifier, voltage regudation, rela ¥

ware indeniacs and program of controlling is reaid

compiier
microprovessor snd buill around the Visual Ot fangn andd compiled using Microsoft

YVisusi Studio &



L PROJECT OBIro IVE

The aun of thix

.

oot s 1o design and construes a prripheral hardware, inferfaced

with & mitrocompue aiongside support sultware that can be used for device comrol,
The following can therefore he achisved with this project
i, Connseted olpe fappliances will B swiiched 0N and UFF from the comy fter,

i The connected apptiances cag be egulated, for example the speed of Fan,

i,  These switeling and regula) g features can be pree Gmed pnd ey it carned o

witomatioali Py
. The processss above will be earried out with ninimal hame a0 involvement,
Voo Fhe profect switches four applianes. with one of the sppliance configied for

BUreg

reptiation,
Li METHODOLOGY

The microcomputer refates with peripherat devices the

Phe parallel port of the SompUter was ysed for msrfacing the mics

e microcomputer with the
extermal ardare svstem beoause of s advamage of been vers v fant in ac cussing data (byie-
YA vperation), which makes 1t the best auiied port of the microcomputer in ca Tying on




L4 PROJECT LAYOUT

of five chapters. The first chaper, chapter ons

This project thesis
generally introduesd the progest explaining the genesls of muorocomputer {and by
i

wupieation, the mioroprocessors), the tasks 3 can perform and i advanisges. This chapler

also states the obyective of this project

Chapter Two “leeratare review™ deals with the theorenical and brief histoneal

backgrownd of s project, Previows works as they relale to the project were alan appradsed

Chapter Three “design and buplementation” desonibes the stages of consfrusiion,

the tools used o construct the

“est, vesplis amd discuscdon”™ desorbes the stops aken o fest theg

aroieet, alomeside test snd mowsurement meturds used The reoule obigined and the
¥ i el

clowere abuo discussed

Bnianiony of the priy

Chapier Frve “Conchssion st Reppmmsndation” concludes with the greal marke!
potential of this wonderfid profeot design. Under this same chapter, recommendation werg
mgde o individeals, edusiries, government amd business agencies that the Jesign van be

wsped fo onntrol therr numerous appliances from only one single compuier syatem,

« gnierface program

sy interinoe.




CHAPTER TWD

LITERATURE REVIE 134

£.4 ENTRODBUCTHON

in

the 19708 Nationu Aefonautics and  Spacs Administration MAKAL

45y

created the microch Mg a toy walfer of silicon thiat
SLCUPIEs 8 space amailer than o postage stamp. Computer womponents were placed on these

v -

i1 PO

s henee conppute

§ reguind suwch space than befire NASA prodiced these

atter computers iy fespense o ey nesd 10 send rocket sips o the moon with i an-board

s

Bitesecond BOUHIECY D rockers

3
#

Compiters The compniers on Barth coudld not provide

becanse radio WavEs fuok seversl soconds IVELF:

Ehetween the Fanh und the aoon Through
development. thees microchips became ynall whonph so the computers could fraved with a

rocket and  safely sompte the rockel’s trajec

ey emrl wsivg  ihe

RToempaier way boen! This BRSO

’..\.!'v’,..,z".’,.
W1y boanetie

v of Con pgter

miniaturaation %ZE{’G&%.}SQ;r;icnm?zig:ﬁa Bocame the heart of the P GCOmpIer, cernpuiers

costd now fit om deskiops 111 Thews BOCOUDIRMOrS 008t much fess than their targer

MRIBIDEIG, 20 many peopls staried Buving then Thus, the homwe angd snati-business

compiter market was g

Computer  mintaturizaiion has alse allowed for phe development of pther

sRopovessers which may s b

BHCTOpTOn

that has no self inhuii perihe: tor otfer specific

funciions, However, these BICTODIGUEITE are penerally programmed g gasemibiy

el ooy

Bguage. This is not as flesible ag Bsng any of the high i




HCIONT

retn s sret gt 4y, % SRS T
sprs an understanding of he

ST TOOIGCessy §

unnied offecin ?‘,, {4

Snce Hs commercial avatlability e thay brenty ming vesrs apo,

PHCIDBIOCENNTS are nsed iy

cnghoud the electonic indng
the relatively sim phe self control PRMPE supsimm

bempiex applications  such

weapons, aircrall advanced

CERRRIBICHT o ;

fems, stepr filling mustomagion, £ ¢ The PIOSPECts in the

L micropocessons for device controd ig growing ge sometrically by ever v passing day- it

s
Sapa
of
W
Pl
&8
@
B
—
foud
e
A
~
‘\
e
\n/
oxy
b
josg
%
e
=
joesy
[P
<
-~
ool
~
S
o
-~
foed

veed for sulomslion ean he met how challenging and

v

STy st needed g w Y 1 program these machinss, (hver

ST ATnIIng

ey

wine desiuned 1o be “Hie op v programming la 2owinidd ever need ” PLA

was beralded as such in the earky P960s 1t turned out o be o fargs and ook so ma MY SySiom
ERORTCes that it simply became anoiher BNRURSC programmens ysed, slong with COROL,
FORTRAN, and prany others i the mid-1970g Pascal was developed for apailer
sumptiiers. Microcomiputers had just basn dnvented, and the Pascal lavguage was amall

envtgh to 4t in thelr Hnsited n ery space while stilf offuring advantages over many nther

fanguages. Pascal becane popultar and is s used often 1o day, but it ne

~

anseeer for gt programming tasks, and i failed o betng “the only programming ianguage ons

¢

windd ever nred ™ When the WA compster markets became familiar with i the e

o

9705 also was promoted as “the ony programming lanpuage one would Lver geed



Bat 0 s pravtically fuifitled thiy prommisel Th

%

s efficieney. combined with s portability ame o compiders, mabes B othe

faviguage of choice Most of The UNix Operating svilen was writies altsost entirely in €

“u fartiny spreadshests, datghy EESGIS e wiitten in O Naw that Ot

o
4
jan]
Py
B
&,

has improved on O Plogranmers bave re-tonled their minds o thinddin O ag well {41

S upgratin

s

Houipment Uorporation) sompiter. Until that time, operati

assembly langnape. which is tedicus, time-consun sing, and Jifleult o maietin - The Relt

sraning lnnuuage to mplement thelr
profect quicker and creste code that was easior to maintgin Becauss other igh-leved

lenguages ot the time LOBOL PORTRAM, PLA and Algoly were tow slow for an operating

SYSERnT s Coude G witde their own fanguage They hased
thelr new fangn Cintluenced O althon gh i ddid sy

offer the various dan Ypes that he makers of O required. Afrer 5 s, thess Bell

privgammens developed o famguage that met then guals well s effiotent ¢ ia « somelines

19

called » high fow-laved ig anpuage due @ it speed of wiccution}, Hexible, and comtaing the

o e

proper language elements that euable it be maintained over Hne fr the 19805, Hiowm

gy

wg L ook e O angua

Hs nont progression My Strousirug

added festures 1o compensae oy some of the pitfalis 0 allowed and changed the way

PRORFATINGIS view rans by oadding o

criestation aspet of staried in other iy




Stroustrup realized that {4+ programmers peeded the flesibility and moduiar ity offered by g

e

true OOP program ming Ianguage. O+ thetelore bevame a powerful programming

M an agvaneed [ SRER

sgranmming (0P Mow, Mic essnfls

Visual 44 s an snprovemsent on Ub psed o build a wide variesy of applications with

several inebuilt tools provided than ic prodably veoded e oany one individuat apphication

development 2l I has the partioilar s code words amd nuch

easiness i developing 4

e user interface (ORHE Visusl O was used for the hutlding

of the softwars component of this proect {7

Summarily, the under i

pewer behind this growing elecironic leature is the

rams that drive these microprocesanrg Depending on the nature of the control EXP ot

of the micropmossor, g A have 1o be wiitlen i control it o peration. Buch

o dony Jevel program fang

i tae v of orocssany used

2.2 MICROPROC ERSOR MODES OF BEVICE COn FROL

For the purpose ot this frrest ich devices could be controiled

using the microprocessor have hee

L Rierscompater Based Coutrnd: The micrmcomputer 18 2 machine made up of
seviral amall microchips that nses its microprocessor with nthey peripheral 1o process data or
mformation. The microcompuier therefore has a resident muicroprocessor, Therefore, when

sdevices are coutrolled in this mode, the microprocessor of the computer wmoused for the

n

control fesinre. Bven thoush there are difforem means trough which the microprocessor

3




coultd be programmed, generally, 2 high level language is used (U4 the most comman

This bas the sdided advantage of allowing the designer w incorporate 2 graphic user

sterfgoe (GUDY The GUIL aside slinwing the device 1o be easily accmssed and cowtrolled

H

gsing the mwonse or the kevboard, 8 also enables the user o konow the sigt

. ,
2 o the devices gl

say point in dme when the program i initialized

e
.

. Mon-dicrscsmpnter Based Csatrel: This controd mode uses suoroprocsssorns
il are oot dependent oo the operation of the microcomputer. Oenerally, 8 low level

wape, 1o program i T effectively progrum

g used, particntarty the 2

these provessors, the basio enderhuing architecture of the mioroprocessor will have o be

4

YL

e

4 Advamisges of the Mirvocomputer Based Control:

i. Inexpensive, since there s no nesd 1o buy any microprocessor. Laven g working
microcompuier systens, the program will only be wiitlen such that the novessary mgmory

P

focation on the microprocessar s affected.

g

It reqguire less hardware wterface clreaiiny

3. A hieh level bngoage interfnes in utilized Hencel noo weod 1o have g srong
snderiiniog knowledge of the sueroprocessor hardware srchibeg

4, The microprocessor of the miorocomputer i relatively comsistent with s underiving

M.w
.,
bxd

hardware archuscture, Howsver, to program other microprocessors require strong knowledg

of thelr diiferery hardwars arohitecire,



& When an olgect. oriented pr d, 11 has an added adv

eyt e
BETAR

of one been able to de

B aser 1 ,,»,3§

Cthe program, rather than
supning i g useal DON sovironment
%, The program ean easily be modified and fmprovesd on dus o s feability, anlibe the

foow deved lanouage which is tedions, dme-consuming, and difficull & maitain

2.3 MWROCOMPUTER INTERFACES

I3

When conrotiing device from o misrocompoier base, there is the need 1o build

mterfaces that will terast bepween the user and the computer {graphic user interfacey and

-

D L e R I T ciyean fiver el 5y -_‘,*'..nw:‘_.‘ 2 PR “ - feary N Yy
the COMLY Ang the device (hardware snieriaeel Phe Jdesio @b of these jrderfaves de ey wWig on

comral program 13 launched, B iy the obeiows gspect of the coutrol progras that allows the
user for yelgte with the hardvenre esface From this window, the uter deternines the state of
the device so wished to be controfled It alse ndivates the status of the device 1f they are

indrerdually connecied o vol and give any other nfornmton of the systom thet will ephance

Lanen

us zdficient and offecive usage The oude program transhues the user desire fed fom the

-

o
po
<

G 1o electrical fmpulses gt the secessary port n this oase. the parallel port) of

Ayay NPT T FC TR S AR 5. ) PPEIry. ad
computer aysiam to be feed ty the hardware

Vhe harndware inderface is p butly chevutley on g bosrd that convens the impulse Gom

the wutpul data pins of the pavallel pon of the compuder sysimm in signals that faally

T ool ey o i co o e e et e . . PR
degerming the stare of the devices 1o be controdled



231 Mirrovsmputer Poris

Oengratly, nporocomputer ports are ternamals of busses on i1s civeuit board, The bus

wrminals beroln referred fo a8 ports are piny represeniing the different data, watruction,

bnes that make up the bus I compulors, ports are the main Hnk bepogsn the
mpcrocomputer and other handware devices exdtornal 1o i They are used mamly for two

iy P S PO S
fanciions device comrot and

onnmisieation. When used for conmmunioation, the compuier

communicgies  with the o

commmmcation and thelr conneciions onable transbr amd sharing of fies and documents,

SN

printing of documens, sendimg of electronic matl, acoess of software on other compalers, and

bt P A R EY S Yy 1\\ T 7] “i2ey g o > “\'Z-."Z‘.": RS RN A T
peneratly make pwo or mote compuiers bebave as a feyn. Thery are different tvpes of ports

The categorization depends oa thelr wods of recetving and giving out of data, and the speed

at which those date are acvessod per standard mgmory ¢ Vhese modes of commumostion

ppcivgeie

i Berial meder - This mode of operation mabes ase of the serial port for dala

trgnsnussion. Thin has basically pwo date bnes. One for papsmission and the other for

FECERVITg, {one bit after another with somo axirg

bits ke atart bid, stop bit and pardy B Lo detect errors [4]

i1, Lsiversad sevisl bos (USE) mode: ~ The universsd senial bus i3 g relatively now bus

compared 10 the senal amd parallel pos

Esseniially, the benefi of the USE
¥ - £

speeifioslion is self-identifyviag periphorals (plug snd play functionality), g feature that

greatly sase instaiiations

i)



v, Paraliel moder - This frinic

of operaion mishes yse of

: parabiel port for dag

transmission Paraliel portiransmits data byt

28 bits of 4 byte will be send 1o the
st g tie gud an indic

it e seni in anothes e U has some dats fines, some

sontiol and some sther Bandshs king lines

Even though these ports all bave the ability 1o be configured for enntrol puspose, the

paratiel port s mainly used due 1o it speed, ruggedness, and the added pin features {the

fernale Detvpe, resident on the mn SHE

-~

srhoard has 25 ping b example)




CHAPTER THREE

DESIGN AND CONSTRUCTION

3.4 INTRODUCTIHON.

Frgure 30 shows the binek dagram of the mucrnoomputer based mnite applisne

X

ot

control systesn. From the disgram, it is clear that | e swhole operation of this system 1s based

on the cutput signal geverared from the pavalel port of the computer ay #ls ai
the parallel port depend on the visual L84 program that s instabled on the i Croprocessor of
the computer, whi initalized. The cuiput pis of the parailel port direcity handshake with

the tnput pins of the buffer in the hardware merface circuit

The basic elagric womponents which consist of resisiors, CHPECHGS,

and sntegrated cirouils (0 were used in the e

7

san o the hardware inierface ¢ of this project

This interface 15 built around the fogic state of & buffer, ULN 28014 This buffer wives an

H

wveried Jogic state at its Cutput pins, for every cormespunding o

20 state at the input ping,

Fhase cutpet logie stats sign

rom the baffer are the 1) sy shanals that comtrol the stage
of the velays that in turn control the dev wes connected to them. This interface aiso has ite

w

Wi power chontth This power giroul vields a regulated | D output from g 1S
transfurmrer. Thiv oulpet powers the boffe Fdrver et the relay choouits
Fhe microcomputer and the connected applisoves are powersd by the maine Fom PHOM gt

smaxinnmn of 2408




POWER

Fig 3.3 Muwrocompater Based dyubi. Apphance Control Sestem s Block 13 gram
52 BESIGN SPECIFICATION

"

fois espevied that the srvrocompater based multe apphiance control syster should

mest the following specificatio

e

;'i')g"'c Fitel f.}d*ﬁ(‘ (*;uiz ‘y"

o The hardware interface should be powered by & 240 volts ac mas ns supply, which is

then covverted to 12 volts by the use of voltage regdators aflor stepping H down

e
oo

ok
Py

transiormer

G state cutpul frony i s carried out

al the graphic interface lovel

¥ The input signals o the rel ava cireuit should be fo

.n,
¥
o

1 trom the sutput of the buffer
33 THE MICROCOMPUTER
The microcompuier serves as the muin contred unit of the entire system Inpud Hom

P

the user is processed by it and compared with some preset conditions in the sofbware



programnung. Hepending on

compuier respornds via the so
The moders day computer s popularly called the PO afler the IBM compauble

cognpsters, with barely the same underly

Auy of these PO can be

srogranuued o perform any fusction. The various components, both internal and external,

are itwoonnecied by g series of lectrical dats bighwavs over which date trgvels, as it

s
v
o
3]
P
o

complele the processing ovele that ramsform # fow an input e to an ouipnd Hem, 1
“hases”, connect these various components o the computers’ central processing uni

{nvoroprocessnry and mai menory {RAM )

Conunumention with each of these components s miade possible by g unique address
to each device by the microprocessor an inpub oniput port number, The PO has g buill in
Bating of all input- suipul units, each of which has thelr own port addvess.

=4 with the nuorocompmter via the

in this project, the bardware mterface 45 inderfs

paraliel port. Only the data pory of the paralte] port was niilized

34 COMPUTER PARALLEL PORY

st contains g set of signal Hnes that the UPL uses o send or recatve daty with

Py

other components They are used 10 commurionte via mudem, printer, kevboard, moasse ste
In signabing, open signals are "7 and close stunals are 707 5o b Bike binary syster
paratiel port sends 8 bits and vecetves 3 bits at g e The parallel pont o
santingl {(LPT) port is g 2% Deavpe feale connector avatlable at the back of the
compaier, A baste IBM PO gsuslly o

nes with one of two LPT ports Frgure 3 7 shows the

dingram of 2 pavaliel port,



Sormaily, the parailel port i ¢ ontigured and used by the compuier 1o comnumegie

with the printer. One would then expeot a conther o tash i 2 privter task and this project

wontrol sask are inftialized g the sanme fime The control plus of the paraitel post help to &

eare of this problem, sinee the combipuration of the controd pias were not altered in Ay way

while writing the code fur this PO

341 Diata Port
Phese are the pins 210 9 8.0 port represented fn Ggure 3 2 by D0 o 7. This pesrt is

wirety @ wirite-only ot This means # can he used only fo outrt some dara th
o S B

so

1 pins Bad were progoamined and used for the SO

ature of iy projest,

342 Reatus Port

FThese ports are made G reading signals. The Firgs

is ke in data ports which are 30.

Y ¥ AT - Avier pgexasi e ey o3 WA TR T N T S S rey g T £ 8 s I T
27 But RO 81 82 are svisible 0 the conpeeny L seen rom Boure 1.2 these ping are nof

TN R S A T S PR L et ey wh svan iy d e
shownl Though these pins are tor reading signals

flag in EFP (Euhanced Paraltel Porty compatible ports. The address of this status port g

crved 10 as EEATA SN andd it can send 8 numeric data from the 10 .11 .

E2- 13 - V5th pins. The functions of the Stus ping are as b ghliphied belyos

-
S



&
® 82 Mostly not used but sometime s bis showes the cut condition {PIREY of the port
# 530 the prisner determines an mror H becoes fower (04 Which i called nError o

% 5404 s Bigh (1) when the
% REB i bigh (1) when 1

there i 0o paper in printer

data inpuils are active. Which is catled Sefert

,\...\

Winch s called Paperbnd,

Paparfimpry or PErros
# B0 1 sends Jow bnpact sgnaling when the printer pels g one byie dats. Which is
cailed nAck or nAcknowledge

2 57 This s the onby reversed pin on the connector faee my table in the article), If the

57
:u{

printer ix busy and 8 canney
Busy
3.4.3

onire! Port

Fhis port is vsuaily veed §

vapable of veading ang

fee

wriing}.

{hence pot

as highlighted below

The

shown in figure 323 The

oy additional data this pin becomes fower. Which | i called

3 outputiing, but can also be used for tnputting (henoe, is

Phat 04 40 506 (7

SRR

sanpe 18 ke in data pors O0.07 are

# L0 This pin bs reversed. It sends a command to read L0-DY7 0w the povt When the

I

cummputer starts 145 high in

2 23 Thia pin is reversed, B o
bigh b the conector after

sonnector, Which i

the maching staris, Which ix alied

atled nRrobe

ends & comwnand 0 the printer to Foed the nest line ¥t i

P Aurg LF



® 20 This pin is e resel the pristor and olesr the buffer Which s called sing,

ninttiahize

®
™
Ll

Fhis pin s reversed, Sends a bigh (1) for opening data inpuis i low afier the
prachine starts. Which i calied nSelpoiin

® 24 Opens the cut operation for the printer. Mot visible in the connedior

% 5 Seis the direction controb in multidirectonal ports Mot visible in the connedior |
2 260 Mot used and abso Mot visthie tn the connector

% C7 dMostly oot weed but 10 ds wsed a3 2 05 i osose ports, Mot visible in the
CHBBECIUT.

3 4.4 Grownd Pins

These arg (0G0 - G7) the plos from 18 w0 25 Those are muosthy used for completing the

cirenit, Table | below shows the detaily of 250

TABLE I Parallch Port Pin Drotnils

Paralisd port | Povt sigoal Pargotion Hardware Hegisier
- Fin no. Name inveried
[ MStrohe 28 Y Controd

2 13 it Fiata

L

3 . 13 {hat Praty

4 132 Crst ' Phain

IS

7 - 134 {hys Praty

K ' 14 Ot ' : Iraty

~



Y Iy7 Ot fiain

i MACHK in Status

b Busy in Yey Sigtus

2 Paper {hyt in Status

——

‘it

Hedeot in stahag

Migrgto-0 1Y Yo Comred

PN

PR Moy b Wiaius

i Minitiatize fiy omred

¥ Masier 118 Yen { ool

iR.25 Syronnd {and

For the purposs of this project, the stans and control ports were not used. The project

g

15 designed to use ooty the puiput port. Four of the oaaput pins (D40 1o D4 were configured ©

switch the mrper fve apphiances, while the remaining three ping {135 to D7) were used 1o

configure the control feansres of one of the appliance intended © be rwgulated.

The base address of the sl

nodation {or 888 i decimal, The base ad
hex, In thus project, only LPTE was ved

RIGHAL GENERATOR

245

3,
b any electronic project where switching s required, 1118 very impordant @ geoerats

Hse signal that will be able o chenge Detwesn two voltage levels (Lo for digiial cirouiis)




o other for switching ©
onnd depending on edist i orpecied

s are generated through g compuler program writien in

This

wogram determines the sigaals a the ouiput pins

51 The Vienst O Development Eavironmens

Thus iz g window m the Miorosoft Visval development envirowment §t has vark

aress with speciilc purpose. These arears oan be g sustomize the Developer
Studio Environment to soit individuals partienlar development pee
i, The YWarkspare

his s the area o the lefy hand side of Developer S

the various pieces and parts of e development g

cation 1o three diiferent w

F e a1

viEw e parts ¢

v oallows one o nevigais and manipaiate the sour

# Hesource View allows one o :ZZZ-} and odit each of the vanous resources i the

15, A e

designs, 1o
* Pile View allows one (o viow and mvigste all the fles thar make ap the application

i, The Output Pane

This mueht oot be visible a1 the stsry of Moswever, after the st

&=
bl

conpibation, b appears at the bottom of the Developer Snwdio enviromment amd remaing open

wntit inis closed  The Guiput pane is where Developer Studio provides any information thet i

slatesne

needs o give the programmer, where one sees all the oo

S, WATTHIRS

s
m




and

2, aud where the Yisgal O debugper displave all the variahle 15 with their

srrent values as vou step through the code. Afior the Lhidput pane is closed, it FROpEns fnelf

wheg Visus! 4+ hys Ay messape tha i peeds w ihisplay,

0o
<

The Editor Aren

Th 0 S environmiant is the editor area, This

15 the gren where atl edit

I
&
—~—
N
&
s
vy
wﬁ‘
b
~
=
b
£
b
3
e
%
W
]

P using Visual C04 where the rode et

,‘
=
P
ooy
o~
i
-~
<
o
Wi
-

display when O sngree code is edited, and where the winlow painter displays

when designing o distog box The editor area is gl whire the oo painter displays whetd the

-~
.
S
~0
o
My

or une in the applications are heen designed. The aditor ares is Basicailly the entire

Developer Sudio area that i1« ot othersise ocoupier iy panes, menus or inolh

i, Seny Bars
Abthe st run of Vi) U thres wuolharg dispay just below the mepy bay Many

podd

other toothars are available in Vi st Uk and they can be cusiomized Mew once can slan

sated. The thive toolbars thay are ing: tatly open are the foliowing:
# The Standerd sonlbar contains ment of the Sandard ionls for opening and saving fies,

¥

Cupring, pasting and a variery of other commds that one e Hk

o find usefid
% The Budd minibar provides one with the huild and i commands thar the
plogravensy most hely will yse as he develops and test bis applications The fulf Build

wotbar alse ety one switeh Betwern multiple huild conf; gurations (soch as beiveen the

Debug and Beluse build o

352 Uging The Application Wizard Te Create Fhe Applivation Shedl

3

cd asks a4 series of questions ahout what ¢ type of apphcation to be builr

The ApnWi

art what feagures and fanctionality is nesded. W nses ¢

sinfirmation (o create a shel of gn

28







# Adler the function is added foe the click me:

Gu on the bulton, select the appIopiate

functivn in the iy of avaiiable fanetinne Chick the Fdit Code button so that the CUTEDT 3%

positioned in the source code fir the Banction, right ar the position where vou sticnsid gdd the

Binctionality

& Add the code in the 1 BN 85 appropTiate st bafow the TOO ¢ comment Hne

Vel
-
-

# When the applivation i compited and tun. the button shonld display the appropriate

rressage or carry out the veguired instraction
% Now that the application is functionally complete fimishing touches can be added Hike

w

gt minimize b HiGns ot

The L code bsting for this PORIam i as shown in appendiy (B

Ha port s a0t bit addressable This facior
makes it difficult o addiess the dara pins individually, Therefore, 1o address these pins, a
byte of data must be sent o the hase adiress-bvte addressing {making the switching target of
each device fook hmpossih ded To overcome this Hovitation the immedinie base addvess has 1o

b oread and then ORed with

e

reterence byie hefire sending o the base addross. This

¢ bt fow swith only the bit corres sponding with the pin of the

.«..‘
s
&

reference byte should have al
atfows only the target devies 1o b trned “ONT {3 the

other hand,

with g reference byte reaulic in an COEET Repardiens

T

of the state of the base address that 1 read, these pperations stand trus Tables 2a and




TABLE Za: Bhovdng the svans leading bo accessing the output port for ON operation,

SEATE OF . . o N B e
PIATA IM PORT PIN LAYIRN OGO DEVICEYD DEVICE

ADUDRERS
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TABLE 2b: Shonving the ovents feading 1o avoessing the output port for "OFF operation.

<

STATE OF
AT AN

REROBY
ADDRERR

FORT PIN LAYOUT

9

Hi0%: 413

B3

RV EHN

EVENT

EHIVICES

SEATHE

DEVICE

X

¢

REF BITS

3y
H

FINAL BTATE

Orf

~| SECURITY
REF BITS byl tiriyiiel i LHOH
PINAL STATE 13 5wl s v 0 ¥ MDD OFF
INITIAL STATE | %) ¥ %! %] X1 % % X T
O R - e y [ORT SR ‘;?7
REF BITS SRR IN
FINALSTATE 1 X XU %l 5l %% o0 X AND | OF)
PETIAL RTATE | 50 1 % ¥ % Xl x e
--------- B L L T T ettt }:}{ii}{j%;
REF BITS | biri a0l
FINAL STATE 1 X0 X 30 3 % 0l X XL AND | OFF
PHTIAL STATE | 20 30 8 X X% x L
- FAN
REF, BITH SRR ININA SPEED
PINAL STATE 1% X030 % 01 XL X)X AND | OFF
IITIAL STATE D X1 N % %0 50 %) %) i )

FAN

RPRED 2

INITIAL STATE

REF BITS

ey

FiNAL STATE

A

o
P
bauad
N

{ j} E

FAN
SPEEDD 3
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The GU window displaved hes time display, avto time control setting {Hme start and
pne siopy, ON and OFF bution, enc, for each device, The ON and OFF bailon for each
device s nied ioog corresponding data pin of the parailel port Ar any lime the bution is

Pl

choked OM, 4 places a digatad 17 a1 the date pin of the paralie! port ted io 8 On the other
hand, 3P OFF g digital 707 s placed ot the same pin Since these data bnes are fod directly io
the fnput of the driver, the bmstantancous digital value ol the parallel por s fod to it The

fumcrion of the diver s to aavert this siate ar the corresponding output pin Hence, s logical

07 at it corresponding owiput pin. This o

»

The gute time control setiing 13 configured o work with the microcompuier thne
The auto ti nirol setting i3 configured to work with the o mipater thine
configuration on 24 bourly bases Ro, the prograsm compare the sed fime wilh the sysiom tme

v

from the e the tme control is riggered. Once the sef tme equals that of the system for the
e start’, the program gutomatically frigess CON the corresponding device, On the other
band, once the “time dop” in resched, the program swomatically iriggers "OFF the

corresponding device The Lwo timers can be sel to mn stmultaneousdy

3.6 POWER SUPPLY

The powsr supply functions hasically 1o provide the necessary do voliage with low

fovel of ac ripple and with good stabibty and regultion i important o sfate here thy
somatimes, the source of this power supply could be a bansry However, often, power 5

[

phtaingd fom a unit that converts the normal single- phase ac mains supply from loval
sourve {eg PHONG 240 volis fo some different value of 2o voltage suitable for the circunry

iy concern, Ooe of the various methods of achieving » stable do veliage from ac maim 5 by

the nse of Hnesr stabilizer

i
s




-

fo the case of this project. a 240715 volts contre tapped step-c

wit ransionmer was

psed 1o stop down the ac voliage The He for the logio cirony respectively was

then reabized nsing g fulbwave bridoe rectifier fo g steady do voliage with g choios volinge

l:“i's-m"?:i»“m r>?"¥i7n?~-:-'etnt i,
Gucond Hall Cyole

N
RAEES
wE Y Lomaree

oy DXETRAET

b

Fig 3.3 The pover sapply cireuiin

izt needed o be smonthened o remeve the ripple effeg

,_‘ri.!if,’i:‘.:ﬂ‘,; Aufiiny il })t.’ii{:i‘:z)i‘;\i Y od

componanis, This s

sected across the DO supply to act g5 3 reservolr, suppheng curram

put when the warving DO voltage fram the rectifier s falling This achion

; icreasey L

e by phnost the peak value {13 ~ BMS valus)
¥ . _

W
-

~
joos
e
<
S’w
pece
-

e
~
e
s

Vhis smowthing s not perfect due o the capaciior voliage falling hitle as it discharges, giving

Cerrouts g ripple which is

5 tatger copeciior giving Tower nipples. The capavitor value must by doublad

vhen smoothing half-eave B From the power supply cireuityy diggram, 01 and

pd
sl
™
fas
w
st
B
e

o simoothening,

oy g
he




s,

cap

2~:

acitoyr diguharging

A relay s a oot with wospecific inductasce (L0 wy Henry that canses g contas

s i

cpen or close when a specified current fon, o Awmperes, charges 10 B i therefore g type of
switch whose

pperation i based on electromagnenc principles In other words it §s activated

when a current s apphed 1o 11 The magnetic relay can be used as a sormally open o

povmatly closed refay Bis activated when the current in the energmring ciroudt exceeds the

vabe of the swich-on

current, b During opgration, the contact switches fron

clossd terminals 10 the normally opened terminaly, The relay will remain o as long as ¢

current in the cirouit is grester than holding currend, fee The value of e must be less than
that of L

cimtact remaing o the same postion il the current falls below the holding
valug, b bn Amiperes, at which point i rebs

eiarns 0 s origingl positio

-
1ry
SLUEN

Phe snergizing coit of the relay 18 modeled as an induclorn, and the relay’s :

cevinet s mowdeded as g resistors The eiroust diagram

This unit directly interaots with the connected appliavces and 15 responsible for

switching the appliance on and off, alongside the regulating operation. The cirouitry i given

efow,

fa2e 4

;od
s ¢




A de

PR fz

T

Frowm Dntpul of The HLMZ2R03

Fig L5 The relay cirouitry

~

From the cirout shove, the diods functions as 3 free wheeling diode Thus, it prevent

the switching device (Driver 10 from the charpe reversal of the inducior {Relsy

& THE DRIVEHR
The UL 28034 1w one of the series of the VLNZSOA, igh-volisge, bigh-curront
Drarhington arrays that are wdeally suited for interfacing betwenn lowedevel logic couitry and

iple peripheral power loads, Typicsl foade incinde relave, solonoids, siepping motors,

magnetic prisg hammers, mubiplexed LED and incandescens displava, and besters, Al

feature Open-Co ;Mi @ oulpeis with tegral olamp diodes. The LDENZBOIA

frnished oy Véepin dual in-line plastic packages with serles npg resistors selected for
operation divectly with 5V TTL or OMOS B can bandle mumerons intgrface needs

parizcitarty those bovond the capabilities of standard logic boflers. The UJLK2E

the standand Darbingion arravs. The outpnt is capsable of sinking 500 mA and will »

at feast S0Y in the OFF swale. Outpuls may be paraiieled for higher load current capability.

b

The ULNZB03 A device is rated for operation over the tempermure rangs of 22070 o #8357




Figd6: Pin Om of ULBIZOR

3

Fhis vt ts used o diive the relay, s is aecessary because the oulput of the

s

compnter cannat derve the relay dhrectly, I 45 also smportant beoause it also isolgte the
paratiel port from electromagnetic switch,

The full cirouit disgram is shown in appendin [A]



CHAPTER FOUR

TEST, RESULT AND DISCURRION

4,4 PRODUCT CHARACTERIS TS RGOS

und constrcting the Microe Aanupier sult applisnee control sysieny, the

feliowing factors were cared uily pot into owsideration. The vy inchade,

HOIARG Cow!
4.3 HARDWARE CIROUry CONSTRUCTION
The construction and asge sibiing of the hardwars cinpanenis was divided into thres

witich inelude

& Mounting of components on Breadboand: - Thig stage was the expariment stage. it
smvndved placing the wrmpononts on the Breadboard and waing jumpers o Hnk the

LIMPORETts as appropriate. The multi-meter was waed 0 test the signals expeeted

sodes The cirouit was then adiusted 10 mest the ¢ Farget specificatinn by carefully adiusting

tie values of the eritical components. After sl the womponents have heen mounted and the
CIrCut was tested w arking and menting the targeded specification, B was then transferred o

2%

the nest stage- Vero board

(e
-~



. Mounnting of companents on Yers board: - A suitahle Ve board was cut inte g

sonstrected, foltowerd by other e ading component The soidering operation was smoothle

and peatly done, carefully avolding short cireuit ang exceasive heating up of the COMpOnenis

Again, the oircult was fegsod i errors. With the cireni aperating very close 1o the

&
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oy
b

wineh is the new slage
i Packagiug: - The circuir having beern found working operationally, was houssd in 4

ansparent plastic case a1 o cinnplets

The chicice of a4 trany parent plastic bousing was

made doe 1o g avatability, convenionce fow cost, and aftractivens

42 SOFYWARE DEVELDPMEN k)
The development of 1he sofbware lnvolves g follows: g thres siages
i Building of the graphic nser interface (LAY - The GLY was buils using the

powerful Microsoft Visual Covs development envivonmens, Ulaing the in- buil, diglog-based

MEFC package, the dest gnot the GUT was implementes Afrer the dizton was invoked, |

,.‘;)

first “huilt” and ‘run’, and then ‘e

vecuind’ 1o allow the program generate the * exe’ file, The

various controls were then put on

sy

b dinlog and sized accordingly. Furthermore, identity

Bames were attached (o the varions conirmls slongaide varishle names for cog Hrols that
require such. Other mtractive fouches were given the interface to make it more wser-friendly
Fhe fnterface was “built’ sad frun With no ervor message, the codes were then adided,

it Adding the program ender - The program codes were atiached i each of ik

controls by calling their ide ntity maes fromm the code editor After each conteol has its codes

attsched 10 31 0t was ‘el and ‘run o e Bk i for crrors. The pros

the controls antil cortain that there were i mirons. The genersl program was then built” and

s




sage recorded, the software package was ready 1o carry oul s

4.2 Port Briver

Drge to securnity yeasnny Microsofl operaning systens do sot allow any how 800888 {0
the ports of miceocomputers To aecess the porty, especially the parallel port, specially sl
softweare drivers, called DHreot Link Libraries {DLLY sre required to allow the port 10 be
configured for use The drivers needed o acvess the paralle! port are the INPOUT DL and
ENPUT DL These drvers will need 10 be insialted on the evsiem before the software
progrant can access the computer’s paraliel port

4.3  TERTING

At this stage, the prister cable was conmecied from the microcomputer 1o the

rardware intgrface and the various loads conme sespective sockets on the
hardware interface. The loads and the microcompuster werg powered from the mains, The

ovean pavigoior was inobiabized from the mivrocompnter. From the nterface, the "ON and

se 10 the varnous loads wes clicked With the loads behavior

corrgsponding 1o the desired speoification, it confirms that the entire svgeny was fung

sppropriately The speod contrad of the Fay was also tested. With the obvious varving speed

%

> chicking evend of the buttons anrresponding 1o the different
spesd, H alse confismed thae the speod controd was opergting Yine. Aguin, the tinwy ovend was
ested. Vartous "START and "STOP tme were entered at the foterfaoe for the different

oads. Singe the loads came TOM and COFF respectively, i then also confinms that the

\-‘

systent was opsrmiing avconding to the desired spreifiostic

o




4.4 BISCUSSION OF BRESULY

From the test carned out, ¥ was seen that each of the foads came "N when the ON-
Button was choked, and "OFF when the same bution was chicked apain. These same events
necnr when the fimer function is invoked, When the se START time of the timer reach its
eouivaient systems time say G00000 hrs, u iggers the ON-button. On the other band, when
the set "STUH ume of the smer reach i1 equivalent systerm time, say 000000 hirs, ¥t trigpers
tha butiony O F

Clicking the shudown button saves the seliings of aoevan novy g and any oib

program uansing on the svsten and shutdown the system Enabling the shagdown timer and

3

shifdowt event, when the ser thine reaches

e

sefting the tmer at g shundown bine triggers the

Lo eey

44

the spsivalont sysiem time.
Voo aveas povigaior, when intiiatized alse rons s own thime From the Sowr display
umt, The tinse displaved was seen 10 b the same with that displaved from the system.

Finally, when the close bution s chicked, the program i Drought to an end, with thy

savert, and the loads retaining these saved seilings.

The result is however based on the assumption that the il Cs}ihi iion of the loads 1

g

such that the muain power supply i3 oo cut offL such g5 when power fathure from PHION

evcurs, I e situation thus occurs and the s

tngs remain constant, the state of the
fomifs will remain unchanged when there 18 an eventusl restoration of power.
Lasity 3 fov any reason the sysiem unti need be put-off, and every other {actorg

remain constant, the sate of the load w4l retatn thew states Bl funther changes are made io

3

them when the sysiem {5 povwered again

e
v




4.5 PRECAUTHING

During the construction of this project, the following precautions were taken

i The varions components werg preverted from beat related damape by making s

b

that the solder wax carefuslly applied

ik Litle ta enongh solior wes applied @ any joint 0 gsure proper contact of o

oy
%

COTRDONISES

it Care was taken (o ensure proper soldering of each joing, so that the lead of individual
ot wonld ot heat away.

iv, Hear sink was used to conduct heat away

Ve i was ghso ensured that the soldering. ron temperaiore was nol 00 bigh 1o geoid

damage resuliing Hom over-

Bealing

<o
-
:
.
‘
4
Lg
4
=
3
pd
-
73
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=
=
b

s o the cirouit were properly msulated to prevend short cirouil

e

for ngdiy 1o prevent unexpected

vii. The owoun was Hrmly
removal of wirss
viii, Extreme care was taken to ensure that thore were nn conflicts with the use wentiiy

on the varnious controls,

pames when entering the codes

r

s the syniay for entering the codes was carefully follewed o avoid arvors

\)'
&
=

%. Eoalso mwade sure that was carefia! enough not o delete any of the inbuily, resident
code that enbances the operation of the program.
44  BIFFICULTIER EMCOUNTERED

Hasteally, the diffiouliies encountered were from the development of the software

pageriace. i owas diffiou

svy conflicon of contrads identity names or even speiling

H

them wrongly It was shee a tough fune combating with virases




CHAPTER FIVE

3

.4 CONCLUBION

The design of this projent was guite very shmple and  alra ght forward The
semponents used were readity available and affordable in the marker The objectives as
sarlier stated were also achieved sarsiaon rify
52 RECOMMENDATIHON
Pl recommend that the paratiel port of the nnerocompuier be put to hetler nae

hecause of its ohvious sdvantages. Al sigh Guiput data Bnes can be put 1o nse, thereby

enhancing weatar Conp

the heat or anoke detertor,

PRI Seuser, 21 o can be interfaced with it Motor controd coubd alco b sncorporated

When more devices arg needed 1o be i teifaced than the eight sup spevted basically by

%
Y
the paraitel port, cascadin wcan be emploved using decoders, Depending on the need of the

designer . many devices funending aunbery can be intesdsred uging ¢
: #

Froally, individusle, bosiness Al Crorporae or ganizations should take the advaniap
B :

o
i f,:.»

v .

this project offers 1o mprove on the control of their eler trical appliances with lees human

werference. The same applics 1y the mdustrial organizations. It will be fun fo have their
beavy machines and squipments switched ON and UFF by “theniselves” and their OPErRiions

o

even regubated. Feadback path could also he weorpersied 1o allow the user observe the state

of e control work been carried o al any particnlar dme This pr

el gives the nevessary

baskground information for such iy PEOVERIENY,

L
I




APPENDIX A
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APPENIDHY B

PROGRAM SOURCE CDBRE

cpp s implementation file

122

de "stdatc b
Hude "DeX BT
ke “Tro Xy h
iwhude "conin hY
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