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[bookmark: _Toc63978696]1.Declaration
The work of this report has been completed under the supervision of Gordon Dickers. I declare that this report is the product of my own work and is not being submitted for any other degree etc.

May Davies.

[bookmark: _Toc63978697]2.Abstract
This report goes over the successful implementation of an object oriented car park written in C++, and includes class diagrams along with explanations of said classes. There is also a testing log for this program, and a user guide as well. Code is available in Appendix A.
[bookmark: _Toc63978698]3.Introduction
This is a report that has been written for the purpose of creating a Car Park using C++ in Visual Studio with the use of Object Oriented Programming, there are a few different techniques available in Object Oriented Programming that have been demonstrated within this report.
[bookmark: _Toc63978699]4.The Car Park Task 1
To begin with, the first task is to make a car park. This car park is made up of an entrance barrier, an exit barrier, a sensor for both of these barriers, a full sign, and an ID Reader. The ID Reader is implemented in Task 2 in this report, so task 1 in this report will not go over the ID reader.
A car should be able to approach the entrance barrier, the barrier should detect it, the barrier will lift, the car will drive through, the sensor will no longer detect the car, the barrier will lower, and then the available space in the car park shall go down. If a car leaves the car park, a similar thing will happen with the exit barrier, except as the car is leaving, the available parking space will increase.
If there are no spaces, the full sign should light up, and the entrance barrier should refuse entry.
[bookmark: _Toc63978700]4.1.What is Object Oriented Programming
Object oriented programming is essentially a method of programming that can allow the programmer to create objects. Objects are made up of the attributes and methods that have been defined by that objects class [1].
Essentially, a class acts as a template for an object.



[bookmark: _Toc63978701]4.2.Classes and Class Diagram for Car Park Task 1
The following is a class diagram that has been created to represent the Car Park as it should be for Task 1.
[image: ]
Here it can be observed that the car park object itself contains within it 4 other objects, being the barriers, the full sign, and the sensors. The top halves of the tables represent the variables/arrays, while the bottom half represents the different methods that the object class contains.
So, the car park itself has multiple different methods for managing the remaining space in the car park. A majority of this program should happen within the car park’s update method. 
Meanwhile, the entry and exit barrier has methods for lowering and raising barriers. The update method for these object classes should toggle the raising/lowering of the barrier each time the car park update poll happens, as this will be where the barrier will be called.
The full sign object calss has methods for toggling on and off the full sign’s light, so that people driving by will know that the car park is full, thus cannot be entered. The update method for this will toggle the light on and off when it is polled by the car park’s own update method.

Lastly, the sensor object class has methods for checking if a car is near the barrier or not. The update method for the sensor will toggle the censor detecting a car on and off, which will be polled each time the car park’s own update method is executed.
To see the code for this, please see Appendix A, however, do note that task 2 has some changes to the system, thus Appendix A is representative of this program after task 2, not necessarily as it is in task 1.
[bookmark: _Toc63978702]4.3.Task 1 Testing
The following table is a test harness for task 1 of the Car Park scenario.
	Test no.
	Description
	Expected Result
	Actual Result
	Success Y/N? Other Notes

	1
	Check that the car park size can be set to 4
	Car park size becomes 4
	[image: ]
	Y

	2
	Check that the car park size defaults to 5 if a value that is 0 or less is entered
	Car park size should become 5.
	[image: ]
	Y

	3
	Check that if no car is detected, the available size of the car park does not change
	Available size does not change.
	[image: ]
	Y

	4
	Check that if a car is detected by the sensor, the barrier raises, and the parking space goes down by 1.
	Available space should go down by 1.
	[image: ]
	Y (Note: There is no Cout for barriers, though they did go up/down as intended.

	5
	Check that a car cannot enter if the car park is full.
	Car park is full light should turn on, and the car should not be able to enter.
	[image: ]
	Y

	6
	Check that a car cannot exit from the car park when its empty
	User shouldn’t even have the option to exit a car if the car park is empty.
	[image: ]
	Y

	7
	Check that the user can exit the program
	Upon typing yes, or y on the prompt for closing the car park, the user should be given a good bye message as the main loop ends.
	[image: ]
	Y





[bookmark: _Toc63978703]5.The Car Park Task 2
The second task of this car park scenario is to do with inheritance. The ID Reader will now be included in this section, as this task is to make two different types of ID Reader. One of these is a bar code reader, while the other is a number plate reader. These are both readers, and as such inherit from the ID Reader base class.
[bookmark: _Toc63978704]5.1.Inheritance
Inheritence essentially allows for a class to be created from another class that uses that class as a base [1]. The class that has been made that inherits a previous class will have certain functionality that the original did not, though due to it being a similar object, it can be made with inheritance also have the same properties as the base class. For example, a base class of animal can be derived to inherited classes of dog, or cat, or bat.

Another example could be a car base class, which has a horn method and a brand, and then a class derived from that to be a car with a specific model. It will still have the capabilities to have its own horn method and brand, as it inherited these from the base class[2].
This is relevant to this task, as the task desires 2 different ID readers to be made by being derived from an ID Reader base class.
[bookmark: _Toc63978705]5.2.Revised class diagram for Car Park Task 2
[image: ]
As can be seen, now there is an ID reader that has been added, which is the base class for a number plate reader and a barcode reader. Whenever the program will run through the car park’s update method, these readers will be used when a car has reached the appropriate barrier to add or remove a logged ID alongside its barcode and its number plate.
The barcode and numberplate have both inherited IDReader, meaning that they can both make use of the attributes in IDReader as they are both a type of IDReader.


[bookmark: _Toc63978706]5.3.Task 2 Testing
The following table is a test harness for task 2 of the Car Park Scenario.
	Test no.
	Description
	Expected Result
	Actual Result
	Success Y/N? Other Notes

	1
	Add an ID with the barcode “BZBB” and the number plate “B0BWSH3R3”
	Should give an ID number.
	[image: ]
	Y

	2
	Exit car ID 0.
	The car that leaves should have the bar code BZBB and the number plate B0BWSH3R3
	[image: ]
	Y

	3
	Check that if the user does not enter a number plate and bar code that they cannot enter
	User should not be able to actually enter an empty input, pressing enter should do nothing until they enter an input.
	[image: ]
	Y Note: Here if the user presses enter, the user will only go down a line if the input is empty, forcing the user to enter something as seen here, “meep”.

	4
	User should not be able to exit an invalid id
	Trying to exit the id “74” when it does not exist should put the user in a loop until a valid ID is entered.
	[image: ]
	Y

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc63978707]6.User Guide
When the user runs the program, the user is greeted with a screen which will allow the user to set a car park size. This number could be anything, however as the arrays for reading ID’s are not dynamic, the functional maximum is 50.
[image: ]
Once the user has entered a car park size, the main loop will begin. The user will be prompted for if a car is approaching. If the user types a variation of yes (be it yes, y, y, so on), the car park is polled to see if the car park is full or not. If it is empty, the user will then be able to enter a barcode and a number plate.
[image: ]
Now that there is a car in the car park, the user will be asked if a car is leaving. If the user confirms this, the program will ask for the ID assigned above to the relevant car that is leaving, to remove the car’s details.
[image: ]
Upon entering the ID, the car will be removed, and will drive out of the car park.
[image: ]
The user will then be asked if they would like to close the car park. If the user confirms this, the car park loop will stop, and the program will end.
[image: ]

Additionally, if the user enters an invalid input for car park size, the size will be assumed to be 5.
[image: ]
If the user enters an invalid ID to remove when attempting to exit, the user will be put through a loop until a valid ID is entered.
[image: ]
If the car park fills up and the user attempts to enter another car, the car will not be able to get in, the full sign will be turned on, and the car will be forced to drive away.
[image: ]
Additionally, if the car park is empty, the user will not even be prompted for a car to exit, as a car that does not exist should not be able to exit the car park.
[image: ]
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B#include “CarPark.h”
#include <iostream>
#include <sstream>
#include <string>
using namespace std;
string userInput;
string barcodeInput;
String numberPlateInput;
String idNumberInputCast;
Stringstream stream2;
fint idNumberTnput;
//This is the constructor for the carpark. capacity, free spaces.

BicCarPark: :cCarPark(int capacity, int freespaces)
{
i //the spaces could be varied of course, though for this case we will have the const
maxCapacity = capacity;
| incrementSpaces(maxCapacity);
| //car park is empty at the beginning, so space wont be decremented in the construct
| decrementspaces(@);
i
Evoid cCarPark: :setMaxCapacity(int x)
{
| maxCapacity = x;
i
Elvoid cCarPark: :incrementSpaces(int x)
{
i //increases available space by x.
| spacelncrement = spaceIncrement + x;
| //afterthought: this was pointless, as spaceDecrement was the only one needed anywa
i
Evoid cCarPark: :decrementSpaces(int x)
{

//increases the amount of space taken up by x cars.
spaceDecrement = spaceDecrement + x;

i
Hint cCarPark: :getSpacesLeft(void)
{

//returns the space left in the car park.
| return (maxCapacity - spaceDecrement);
i

//returns the max capacity of the car park.
Blint cCarPark: :getMaxCapacity(void)
{

| return maxCapacit
i
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E1//Wow, this is messy. This is the update method for the car park. Most of the program is in this section.
//Cars drive up to car park -> Sensor detects car -> checks if car park is full (and turns on fill light if it is full) -> if its emp
// if the car park is not empty checks the sensors detect a car coming to the exit barrier -> user enters ID -> if ID is right, "dele
// if in the exiting proccess the car park was previously full, but no longer is, the full light is turned off.

had an issue where cin statements were sometimes beir

//"whats with all the spam of the different string variables being set to
Evoid cCarPark: :updateCarPark(void)

//update goes here
| cout << "Is there a car near the entry barrier? y/n:
| cin > userInput;

| cout << endl;

//polls for car at entrance
if (userInput == "Yes" || userInput == "Y" || userInput == "yes" || userInput

entrySensor. isCarPresent(truc);
|| entrySensor.updatesensor();

|| fullsign.carParkFulloriot(getSpacesLeft());

fullsign.updateLight();
//ful1? car wont get in, drives away.

if (fullSign.getlightStatus() == true)

{
{1 | cout < endl < "The car park is full, the car trying to get in drives away.” << endl;
|| entrysensor.isCarPresent(false);
| entrysensor.updatesensor();
i B
//not full? barcode and number plate entered, car drives in.
| else
{

. userTnput = ™
cout << endl << "Please enter your bar cod
| cin > barcodeInput;

cout << endl << "Please enter your number plat
{1 | cin > numberPlateInput;
cout << endl;
i //100p for adding car to list in a valid ID spot.
for (int i = 0; 1 < 50; it+)

numberPlateReader. setPos(i);
||| barcodeReader.setPos(i);

IDReader. setPos(1);
| if (numberPlateReader.getID() = © &2 numberPlateReader.getNumberPlate()

88 barcodeReader. getBarcode()

{1 1 1 | cout < endl <« "Logging car details. Your ID number is:” << i << endl;
numberPlateReader. setID(i,i+1);
| barcodeReader. setID(1,1+1);

IDReader. setID(1,it1);
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| numberplateReader. setNumberPlate (numberPlateInput);
i barcodeReader . setBarcode (barcodeInput) ;

f numberPlateReader . setPos(0) ;
i | barcodeReader. setPos(0);
i IDReader. setPos(0) ;.

i-s0;

iy
| else
- i
|| cout << endl << "unable to accept car details.” << endl;
AN
3
| userTnput - =
numberplateTnput

|| barcodeInput = ™"
//1ets the car in, then lowers barriers.

{ | entryBarrier.raiseBarrier(tru);
entryBarrier. lowerBarrier(false);

i entryBarrier.updateBarrier();

decrementSpaces(1);

| cout << endl << "Car has entered the car park.” << endl;

entryBarrier. lowerBarrier(trus) ;

|| entryBarrier.raiseBarrier(false);
entryBarrier.updateBarrier();

i entrySensor. isCarPresent(false);

entrySensor. updateSensor();

7/well, simple, theres no car, nothing to do here, update the sensor to ir
else

{

entrySensor. isCarPresent(false);

S
userTnput - ™7
numberPlateInput
—
/Jupdates the full sign to be full or not.
fullsign. carparkrullornot (getSpacesLeft ()5
fullsign.updateLight();
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1/this ones kinda messy too, definitely needs tidying up.
//this is the code for leaving the car park.

if (getSpacesLeft() >= @ &% getSpacesLeft() < getMaxCapacity())

cout << "Is there a car near the exit barrier? y/n
cin >> userInput;

| cout << endl;
| if (userInput == "Yes" || userInput “ || userTnput == "yes" || userInput == "y")
Pt —

P usertnput < - @ stdstring userinput

{ | J/asks for the ID of the car to remove when the cafSeaChONINE

cout << endl << “Please enter your ID number:
cin >> idNumberTnputCast;
Stream2. str(idNumberInputCast);
i stream2 >> idNumberTnput;

stream2. clear();
i iduumberTnputCast = *;

//validation. array size is not dynamic unfortunately, so the number of cars at max is 50.
i | while (idVumberInput > 50 || idNumberInput < @)

{1 1 cout < endl <« "This is not a valid ID number, try again.
| cout << endl << "Please enter your ID number:

{1 1 cin> idvumberTnputCast;

| stream2.str(idVumberInputCast);

| stream2 >> idVumberInput;

stream2.clear();

<< endl;

//sets the array position for these objects details.
|| numberPlateReader. setPos(idNumberTnput) ;
barcodeReader . setPos (idNumber Input.
|| IDReader.setPos(iduumberInput);
//shows the TO that is being deleted.
|| cout < "Deleting ID number:" << iduumberInput << " with barcode: " << barcodeReader.getBarcode() << " and number plate: " << numberPlateReader.gethumberPlate() << endl;
//resets the array position for each of these objects.
|| numberPlateReader. setID(idNumberInput, 0);
barcodeReader . setID(idvmberInput, ©);
ToReader..setID(idvumberInput, 0);
/Iresets the stored information.
{ | numberPlateReader.setNumberPlate(™");
barcodeReader . setBarcode
iduumberTnputCast
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/lraises the exit barrier
exitSensor. isCarPresent(trus);
exitSensor.updateSensor();
exitBarrier. raiseBarrier(true);
| exitBarrier.lowerBarrier(false);
exitBarrier.updateBarrier();

//car leaves
| cout << endl << "The car leaves the car park.” << endl;
//space updates.
| decrementspaces(-1);

//barrier lowers.
| exitSensor.isCarPresent(false);
exitSensor.updateSensor();
exitBarrier. raiseBarrier(false);
| exitBarrier.lowerBarrier(truc);
| exitBarrier.updateBarrier();

else
/1m0 car here. sensor updates.

exitSensor. isCarPresent(false);
| exitSensor.updateSensor();

b
userInput
//full sign updates to show if the car park is full or not.
fullSign. carParkFullorNot (getSpacesLeft()

fullsign.updateLight();
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Bé#include "EntryBarrier.h™
#include <iostream>

#include <string>
#include <sstream>

using namespace std;

//Constructor for exit barrier

ElcEntryBarrier: :cEntryBarrier()
{
raiseBarrier(false);
lowerBarrier(true);

//method for raising the barrier
Blvoid céntryBarrier::raiseBarrier(bool barrierSool)

raiseTheBarrier = barrierBool;

/%if (raiseTheBarrier == true)
oL
{ | lowerTheBarrier = false;

| barrierIsClosed = false;

s

//method For lowering the barrier.
Blvoid centryBarrier: :lowerBarrier(bool barrierSool)

| lowerTheBarrier = barrierBool;

B  /*if (lowerTheBarrier == true)
R
i i raiseTheBarrier = false;
i barrierIsClosed = true;
.

//method for returning the status of the barrier to tell
Bbool cEntryBarrier: :getBarrierstatus(void)
{

| return barrierIsClosed;

1
/7update method For this object.
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Blvoid cEntryBarrier

[}

{

updateBarrier(void)
//update goes here
i (raiseTheBarrier
{

| lowerTheBarrier =
barrierIsClosed

1

else

{

| lowerTheBarrier = true;
barrierTsClosed = true;

1

if (lowerTheBarrier

| raiseTheBarrier
barrierIsClosed

1

else

{

| raiseTheBarrier = true;
barrierIsClosed = false;

1
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a1

B#include “ExitBarrier.h™
#include <iostream>

#include <string>
#include <sstream>

using namespace std;

//Constructor for exit barrier
BlcExitBarrier: :cExitBarrier()
{
raiseBarrier(false);
| lowerBarrier(true);

1

//method for raising the barrier.
Blvoid cExitBarrier::raiseBarrier(bool barriersool)

raiseTheBarrier = barrierBool;

/%if (raiseTheBarrier == true)
{

{ | lowerTheBarrier = false;

{1 barrierIsClosed = false;

s

//method for lowering the barrier.
Blvoid cExitBarrier: :lowerBarrier(bool barrierSool)

| lowerTheBarrier = barrierBool.

/*if (lowerTheBarrier == true)
{

i | raiseTheBarrier = false;

i barrierIsClosed = true;

s

//gets the status of the barrier for if its closed or not.
Bbool cExitBarrier: :getBarrierstatus(void)

{

| return barrierIsClosed;

1

/7update method for the barrier.
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~Blvoid cExitBarrier

:updateBarrier(void)

//update goes here
/*string userTnput;
cout << endl << "Is a car exiting? y/n:
i cin > userInput;

cout << endl;
i if (userInput
P

“Yes" || userInput

v || userTnput =

‘yes™ || userTnput

i | raiseBarrier(true);
1
else
{

i cout << endl << "No car, barrier is still closed.” << endl;
i raiseBarrier(false);

i | lowerBarrier(true);

r
i (raiseTheBarrier
{

true)

|| lowerTheBarrier = fals
| barrierIsClosed = false;
1
else
{

oY

true)

| raiseTheBarrier = fals

|| barrierIsClosed = true;
1
else
{

| raiseTheBarrier = true;
| barrierIsClosed = false;
1

Y
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B#include "Fullsign.h"
#include <iostream>

#include <string>
#include <sstream>

using namespace std;
//constructor
ElcFullsign: -

{

Fullsign()

switchLighton(false);
| switchLightOff(true);

| //method for switching on the lights.
Gvoid cFullsign: switchLightOn(bool turninglighton)

| turnLighton - turninglighton;

B if (turnlighton == true)
[
|| turnLightoff - false;
|| lightstatus - true;
[

b
//method For switching off the lights.
Bvoid cFullSign: :switchlightOFf(bool turninglightoff)

{
| turnLightOff = turninglightof

f (turnLightOff == true)
{

|| turnLighton - false;

|| lightstatus - false;

[

b

//method For checking if the car park is full or not.
Evoid cFullsign: :carParkFullorNot(int carParkspacesLeft)
{
[

[
|| dsCarParkrull = true;
1
else
{
|| isCararkrull - false;
[

//update method for the full lights.
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~ Bvoid cFullsig

: :updateLight (void)

//update lighting.
i (isCarParkFull

true)

| switchLighton(true);

| switchlightOff(false);

| cout << endl << "Car park full sign is on.” << endl;

1

else

{

| switchlLighton(false);

| switchLightOff(true);

| cout << endl << "The car park full sign is off.” << endl;
1

[/7method that returns if the Tight is turned on or off.
Bbool cFullsign: :getlightstatus(void)
{

return lightStatus;
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B#include “IDReader.h™
#include <iostream>
#include <string>
#include <sstream>

using namespace std;
//constructor

ElcIDReader: : cIDReader ()
{

SetIn(e,0);
setPos(@);

i
//method for setting ID.

Evoid cIDReader
{
i Ip[ArrayPos] =
1

//method for setting array position
Elvoid cIDReader::setPos(int ArrayPos)
{
| arrayPosition = ArrayPos;

1

//method for returning the ID at an array position.
Bint cIDReader: :getID(void)

{
i return Ip[arrayPosition];

1

7/update method. Unused.

Bvoid cIDReader: :updateTDReader (void)
{
i //Update method.
i

SetID(int IDInput, int ArrayPos)

DInput;

B1//Child class

e

e L
{
{ cetvarcote;);
'

bt e ey v et

] T o S e ey EET)
{
| ot 0wy
¥

//method for returning the bar code at a particular array position.
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~ //method for returning the bar code at a particular array position.
Eistring cIDBarcodeReader: :getBarcode(void)

{
i return barcode[arrayPosition];

i

o/ /child class
T/ /constractor

L ——

{

L scommberptate(rn);

1

it o st o i (e 2 T gy (T
vord clmmberlateneder--sesmberlate(soring sctmmberfloce)

{
| numberplate[arrayPosition] = setiumberPlate;

b
[/ method For returring the mumber plate at a particular position:
Qstring cONumberPlateReader: sgettumberplate (void)

{
! return numberplate[arrayPosition];

i
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B#include "Sensor.h"
#include <iostream>

#include <string>
#include <sstream>
using namespace std;
//Constructor
BlcSensor: :cSensor()

i
b

isCarPresent(false);

//method For checking if a car is near the sensor.
Bvoid cSensor: :isCarPresent(bool isCarNearSensor)

{
| isCarApproachingSensor = isCarliearSensor;

//method for returning if a car has been detected
Bbool  cSensor: :getSensorstatus()

{
1

77update method. informs when a car has been detected and sets th
Bvoid cSensor: :updatesensor()

return SensorStatus;

| //update for sensor.
if (isCarApproachingSensor
{

true)

Sensorstatus = true;
cout << endl << "Sensor detected car.” << endl;

1

else

{

i Sensorstatus = false;

| cout << endl << "Sensor has not detected car.” << endl;
1
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1 a#include <iostream>
2 || #include <string>

5 || #include <sstreams

4 |sinclude <conio.h>

B #include "CarPark.h”

5 |sinclude entrysarrier.h”

7 |#include “exitBarrier.h®

5 |sinclude "rullsign.h"

5 || #include "sensor.h®

10 | |#include “IoReader.h"

1

ER [ ——

15 | bool exitProgram - false;

14 | string inputrorvax;

15| int setTheMaximmCapacity-50;

16 | string userInputforexit;

17| stringstrean strean;

15 Bint main(void)

1 {

20 || //crestes object for the car park

21 | cout << "Please enter the car park size: ";

2 ||| getline(cin, inputrortax);

23 | stream.str(inputForMax);

2 Stream »> setThemmximumCapacity;

25 stream.clear();

26 cout << end

2 if (setThemaximmCapacity < 0)

2 1

29 | cout << "Invalid input, setting default size to 5.” << endl;

20 1| setThemsximmcapacity - 53

B 3

32 [[| J/Car park is enpty at the start, therefore both maximum capacity and free space will be the same number.
33 | cCarpark carPark(setTheMaximmCapacity, setTheMaximumCapacity);

32 B! while (exitProgram == false)

35 {

36 | cout << "Car park spaces: " << carpark.getSpacesLeft() << " out of " << carPark.getHaxCapacity() << " spaces left” << endl;
37 | J/most of the code for this program takes place in the updatecarpark()

38 J/though it could have taken place here, 35 the objects have been made inside carpark.h

39 7/i.e, Could have moved the barriers up and doun here instead by writing “carpark.entrysarrier.raiseBarrier(true)
a0 i //here instead, though this made the main loop look a bit cluttered, which is why updateCarPark() manipulates these instead.
a | carpark.updateCarpark();

42 ||i | /asks the user if they want to quit, basically.

s ||i cout << end] << "Do you want to close the car park? y/ni";

ol e e
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i if (userInputForExit == "Yes” || userInputForExit
{

exitProgram = true;

oY

else

i cout << endl;

J/tells the user the program has ended.
cout << endl << "Car park has closed. Goodbye.” << endl;
cin.get();
return 0;

|| userInputForExit == "yes™ || userInputForExit





image40.png
Lo AW R

10
1
12
13
14
15
16
17
15
19

21
2
23
2
25
2
27
28
2

ES
32
33

35
36
37
38
39

#pragma once

B#include "Entrysarrier.
#include "ExitBarrier.h™
#include "FullSign.h”
#include "Sensor.h”
#include "IDReader.h”

//car park class.
Bclass cCarPark

{
public:
| //Car park is an object that has a capacity, and an amount of free
cCarpark(int capacity, int freeSpaces);

1/methods

void setMaxCapacity(int);

void incrementSpaces(int);

| void decrementSpaces(int);
int getSpacesLeft(void);

| int getMaxCapacity(void);

void updateCarPark(void);

//objects that are a part of the car park.
| cExitBarrier exitBarrier;

cEntryBarrier entryBarrier;

cFullsign fullSign;

cSensor entrySensor;.

| cSensor exitsensor;

CIDReader TDReader;

cIDBarcodeReader barcodeReader;

| CIDMumberPlateReader numberPlateReader;

private:

| int spacelncrement = 0;

| int spaceDecrement = 0;
int maxCapacity = 50;

i //private variables, only accessible through methods of this class.

space.
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#pragma once

//entry barrier class
Biclass centryBarrier

{

public:

i //constructor

| cEntryBarrier();
1/methods

| void raiseBarrier(bool);
void lowerBarrier(bool);
bool getBarrierStatus(void);
void updateBarrier(void);

i //varisbles. these are private, only accessible by this
private:

| bool barrierIsClosed;

| bool raiseTheBarrier;

| bool lowerTheBarrier;

I

classes methods.
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1 #pragms once
2 Belass cexitsarrier

ER

4 [pubics

5 I //constructor

5 || coxtparrier()s

7

s J/methods

5 | void raisesarrier(bool);

10 \oid lowersarrier(bool);

1 | bool getBarrierStatus(void);

12 || void updatesarrier(void);

Fe I

s 7/varisbles. these are private, only sccessible by thiz classes methods]
15 |private:

16 || bool barrierTsClosed;

17 || ool raiseThesarrier;

1 bool owerTheBarrier;

» b
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1 #pragma once
2 Eclass crullsign

5 ¢

4| pubics

5 I //constructor

6 crullsign(

7 //methods

8 | void switchLightOn(bool turninglightOn);

5 || void switchLightOFf(bool turninglightoff);

10 || void updateLight(void);

1 bool. getLightStatus (void);
12 void carParkFullOrNot(int carParkSpacesLeft,

Pt 7/variables. these are private, only sccessible by this classes methods]
1 |private:

15 || bool turnlightorf;

16 bool. turnLighton;

17 || bool Lightstatus

1 bool. isCarParkru

19
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#pragma once
B#include <iostream>

s e
e e
7710 Reader Base Class.

1 croReader

{

public:

i //constructor
cIbReader();

i //methods

void setID(int IDInput, int ArrayPos);
| void setPos(int ArrayPos);
int getID(void
void updateIDReader (void);
| //these variables/arrays are NOT private, though not public. Set to protected so that
protected:
//this is not dynamic unfortunately. the maximum car park size with this will be 50.
int I0[50];
| int arrayPosition;
Bl
//child class
EBiclass cIDBarcodeReader :public cIDReader

{

public:
//constructor

| cIDBarcodeReader();
1/methods

| void setBarcode(string setBarcode);
string getBarcode(void);
| //arrays. these are private, only accessible by this classes methods.
private:
string barcode[50];
i

//child class
Biclass cIDNumberPlateReader :public cIDReader

{

public:

i //constructor
CIDNumberPlateReader();
1/methods

void setNumberPlate(string sethumberPlate);
| string gethumberPlate(void
i //arrays. these are private, only accessible by this classes methods.
private:

string numberPlate[50];
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#pragma once
| //e1ass for sensors.
Belass csensor

{

public:
//constructor
cSensor(void);
1/methods

| void isCarpresent(bool isCartiearsensor);
bool. getSensorstatus(void);
| void updatesensor(void);
|| 7/varibles. these are private, only ccessible by this
private:
© bool isCarapproachingsensor;
| bool Sensorstatus;

lasses methods
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