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[bookmark: _Toc532819640][bookmark: _Toc63353891]Section 1 – Introduction
The task, as a programme developer, is to use object-oriented programming (OOP) in C++ to create a car park application.
The initial scoping exercise provided a class diagram as can be seen in figure 1, that shows some initial relationships and requirements of the clients.
[image: ]
Figure 1 - Initial Class Diagram provided by the client.
The report aim is to provide information to the client with regards to the application and its usage, along with all testing results.

[bookmark: _Toc532819641][bookmark: _Toc63353892]Section 2 – Object-Oriented Programming Overview
Object-Oriented Programming (OOP) was designed to overcome some of the problems that traditional Procedural-Oriented programming had. Namely the reusability of functions and the inability to do any high-level abstraction. [1]
OOP has a basic unit known as an object, where both data and functions can operate as a bundle. [2].
The object can then be split into several classes (smaller objects) which are made up of attributes and methods.
A class is a definition of the same type of objects, it is considered to be an outline that defines the attributes and methods that are common to all objects of the same type [1], for example jumpers could be a class as they can have the same attributes in that they are the same shape, come in particular sizes and colours.
Instance is a realisation of a particular item of a class, an instance is an instantiation of a class. [1]
Attributes are the variables that remain static, usually declared as either private or protected. [1]
Methods are the dynamic operations / functions of the class that are called upon when using code, these are usually public. [1]
A basic structure layout for a class is [3]:
[image: ]
Figure 2 - Diagram representation of a basic class structure in C++
The use of private, protected and public are to act as access modifiers to the data [4]:
· “private:” attributes or methods can only be accessed within the same class;
· “protected:” attributes or methods can be accessed in the same or derived classes of the program;
· “public:” attributes or methods can be accessed anywhere in the program.

A constructor is a special function that has the function name same as the classname. A constructor is used to construct and initialize all the data members. To create a new instance of a class, you need to declare the name of the instance and invoke the constructor.  [1]
Destructors are the opposite to constructors in that they destroy the class object [3]

When creating code that may have many individuals working on it, it is important to understand the role of the files that are used. There are three file types to consider, they are [5]:
· Client file (.cpp) – this file contains the main functions to be called.
· Header file (.h) – all class declarations are stored within the header file. It usually has the name of the class with .h as the extension.
· Implementation file (.cpp) – all member functions of the class are stored within the implementation file. Usually has the same name as the header file that it is associated with, but extension .cpp.
The advantages of storing the programming code in this way is that it allows classes to be reused, it allows clients of the classes to know and understand the functions of the class and the clients do not know how the member functions are stored. [5]
When looking at programming there are a vast number of tools that can be used to help with improving performance and reusability, these tools can include using inheritance and linked lists.
Inheritance is a technique for deriving a new class from an already existing class, the new classes are called the derived classes, or child classes. Whilst the already existing class is called the base class, or parent class. There are 5 different types of inheritance and they are [6]:
· Single;
· Multiple;
· Hierarchical; 
· Multilevel; 
· Hybrid.
There are a number of advantages with using inheritance and they include [7]:
· Reusability;
· Readability.
Linked lists are a form of dynamic data structure that allows data that is connected to be stored with the use of pointers for its implementation, they have two significant advantages over arrays [8]:
· Items can be added and removed from the middle of the list;
· There is no requirement to define an initial size.

[bookmark: _Toc532819643][bookmark: _Toc63353893]
Section 3 – Classes
Below is a new class diagram demonstrating the expected relationships along with their attributes and methods.
[image: ]
Figure 3 - Adjusted UML diagram of the classes required for the Car Park.










The expectation of each of the classes can be seen below expanding on the class diagram.
[bookmark: _Toc63353894]Section 3.1 – CarPark Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cCarPark
	
	
	
	

	Attributes
	capacity
	int
	
	
	Variable name

	
	usedSpaces
	int
	
	
	Variable name

	Methods
	setCapacity
	
	int
	void
	Set the capacity for the Car Park, this value will come from the constructors above, default is 10, but this can be overridden

	
	getCapacity
	
	void
	int
	Get the capacity for the Car Park, value to be returned when called for

	
	incrementSpaces
	
	void
	void
	Increments the number of spaces used within the Car Park

	
	decrementSpaces
	
	void
	void
	Decrements the number of spaces used within the Car Park

	
	remainingSpaces
	
	void
	int
	Return the number of spaces available in the Car Park when called

	Constructor
	cCarPark
	
	void
	void
	Default position

	
	cCarPark
	
	int
	void
	Override position



[bookmark: _Toc63353895]Section 3.2 – Barrier Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cBarrier
	 
	 
	 
	 

	Attributes
	barrierUp
	Boolean
	 
	 
	Variable name 

	Methods
	getBarrierState
	 
	void
	Boolean
	Get the Boolean value to be returned for the barrier (default to 0, down)	

	
	setBarrierState
	 
	Boolean
	void
	Set the Boolean value for the barrier

	Constructor
	cBarrier
	
	 void
	void 
	Allows a default value to be set 



[bookmark: _Toc63353896][bookmark: _Hlk35161050]Section 3.3 – Sensor Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cSensor
	 
	 
	 
	 

	Attributes
	carPresent
	Boolean
	 
	 
	Variable name 

	Methods
	getSensorState
	 
	void
	Boolean
	Get the Boolean value to be returned for the sensor (default to 0 - no vehicle)

	
	setSensorState
	 
	Boolean
	void
	Set the Boolean value for the sensor

	Constructor
	cSensor
	
	 void
	void 
	Allows a default value to be set 



[bookmark: _Toc63353897]Section 3.4 – SpaceOccupiedSign Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cOccupiedSign
	 
	 
	 
	 

	Attributes
	carParkFull
	Boolean
	 
	 
	Variable name 

	Methods
	getOccupiedSignState
	 
	void
	Boolean
	Get the Boolean value to be returned for the Full Sign (default to 0 - off)

	
	setOccupiedSignState
	 
	Boolean
	void
	Set the Boolean value for the Full Sign

	Constructor
	cOccupiedSign
	
	 void
	void
	Allows a default value to be set 



[bookmark: _Toc63353898]Section 3.5 – Reader Class (Parent Class)

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cReader 
	 
	 
	 
	 

	Attributes
	ScanReader 
	string 
	 
	 
	 Variable name

	Methods
	 setName
	 
	string 
	void 
	To return the values scanned in by either the barcode reader or the number plate reader

	
	getName 
	 
	 
	 string
	To get the values scanned in by either the barcode reader or the number plate reader to pass to the setName

	Constructor
	cReader 
	 string
	 
	 
	 Allows a default value to be set


	
Card Reader Class (Derived Class)
	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	 cCardReader
	 
	 
	 
	 

	Attributes
	 name
	string
	 
	 
	Variable name 

	Constructor
	 cCardReader
	string
	 
	 
	Allows a default value to be set



Car Registration Class (Derived Class)
	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	 cCarReg
	 
	 
	 
	 

	Attributes
	 name
	string
	 
	 
	Variable name 

	Constructor
	 cCarReg
	string
	 
	 
	Allows a default value to be set



[bookmark: _Toc63353899]Section 3.6 – IDReader Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	 cCardReader
	 
	 
	 
	 

	Attributes
	 name
	string 
	 
	 
	Variable name 

	Pointer
	next
	pointer
	
	
	Pointer name

	Constructor
	 cCardReader
	string 
	 
	 
	Allows a default value to be set 



[bookmark: _Toc63353900]Section 3.7 – CarReg Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cCarReg 
	 
	 
	 
	 

	Attributes
	 name
	string 
	 
	 
	Variable name 

	Pointer
	 next
	 pointer
	 
	 
	Pointer name

	Constructor
	 cCarReg
	 string
	 
	 
	Allows a default value to be set 








Section 3.8 – IDCheckList Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cIDList
	 
	 
	 
	

	Attributes
	 size
	string 
	 
	 
	Variable name 

	Pointer
	 next
	 pointer
	 
	 
	Pointer name

	Methods
	searchList
	 
	string 
	bool
	Search the ID List saved as IDCheck.txt

	
	printList
	 
	
	void
	Print the ID List saved as IDCheck.txt

	Constructor
	 cIDList
	 
	 
	 
	Allows a default value to be set 



[bookmark: _Toc63353901]Section 3.9 – CarRegList Class

	Elements 
	Name
	Type
	Input
	Output
	Expectation

	Class
	cCarRegList
	 
	 
	 
	 

	Attribute
	size
	int
	
	
	Variable name

	Pointer
	next
	pointer
	
	
	Pointer name

	Methods
	insert 
	 
	string 
	 void
	Allows programme to insert a new car number plate to the temporary list

	
	remove
	
	string
	void
	Allows programme to remove a number plate from the temporary list

	
	searchList
	
	string
	bool
	Allows programme to search the temporary list to check if number plate is there

	
	printList
	
	
	void
	Allows programme to print a list of the temporary list

	Constructor
	 cCarRegList
	 
	 
	 
	Allows a default value to be set  






[bookmark: _Toc532819645][bookmark: _Toc63353902]Section 4 – Testing
All testing was done through the Testing Code section (available towards the bottom of the source code page) – this is available for any futher testing 
4.1 Setting Capacity
The default setting for capaicty is 10, however it can be overridden.
PASSED
Code: 
[image: ]
Output:
[image: ]

4.2 Car Entry approach:
Car approaching the car park barrier, causing the sensor to trigger to “true” and allowing the procedure for scanning of ID cards to start (user needs to enter 1 for true or 0 for false at the input icon “>”)
PASSED
Code:
[image: ]
[image: ]
Output if input is 1:
[image: ]
Output if input is 0:
[image: ]

4.3 Valid ID Card Input:
Valid ID card scanned by the Reader (user needs to enter a valid ID, see Appendix 1)
PASSED
Code:
[image: ]
Output:
If input is a valid ID “S000010:
[image: ]
If input is not a valid ID:
[image: ]

4.4 Car Number Plate Card Input:
Car number plate is entered and not left blank
PASSED – but needs additional work

Code:
[image: ]
Output with car number plate:
[image: ]
Output with nothing entered:
[image: ]

4.5 Entry barrier control – default is down unless valid ID and number plate is assigned.
PASSED
Code:
[image: ]
Output when barrier set to 1 (open) and passes through immediately:
[image: ]

Output when barrier set to 1 (open) and car does not pass through immediately:
[image: ]
4.6 Availability of car spaces and a temporary list of cars in car park
PASSED
Code:
[image: ]
Output showing car spaces left and the car number plates recorded:
[image: ]

4.7 Car Exit approach:
Car approaching the car park exit barrier, causing the sensor to trigger the exit barrier and allowing the procedure to scan the number plate (user needs to enter 1 for true or 0 for false at the input icon “>”)
PASSED


Code:
[image: ]
[image: ]

Output if 1 (Car Approaching exit barrier):
[image: ]

Output if 0 (Car not approaching exit barrier):
[image: ]












4.8 Exit barrier control:
Valid car number plate scanned by the Reader (number plate should be on the temporary list of number plates, as they entered the car park), which will allow the driver to follow through.
PASSED
Code:
[image: ]
[image: ]
Output with valid car number plate, moving through barrier immediately:
[image: ]

Output with valid car number plate, not moving through barrier immediately:
[image: ]

Output with invalid car number plate:
[image: ]

4.9 Availability of car spaces and a temporary list of cars in car park
PASSED
Code:
[image: ]
Output before car left:
[image: ]

Output after car gh87L00 left:
[image: ]


4.10 Car Park Full Sign Activating
Once the car park has reached capacity the car park full sign will be illuminated, and no further cars will be able to enter the car park. For testing we will set the capacity to 2.
PASSED
Code to set the car park to 2:
[image: ]
Code for the car park sign to activate:
[image: ]
Output once car park is full:
[image: ]
4.11 – Accessing the ID Check File
This is currently a simple print file but does demonstrate the access to the IDCheck file.
PASSED
Code:
[image: ]
Output:
[image: ]


[bookmark: _Toc63353903]Section 5 – User Guide
To use the car park application the relevant sensors and readers will need to be attached, for the purpose of this guide the input/output console will need some keystroke intervention to act as these sources of input and output.
When the user first runs the carpark console a line will appear at the top advising of the number of cap park spaces.
 [image: ]8
7
6
5
1
4
3
2
1 – Number of spaces available shown;
ENTRY ELEMENT
2 – Input required from the console by user (either 1 for a vehicle or 0 for no vehicle approaching the barrier);
3 – Input required into the console by user (entry needs to be a valid ID card, either staff or visitor card – see appendix 1 for full list);
4 – Input required into the console by the user (entry neds to be the car number plate – this is not restricted as yet);
5 – Input required into the console by the user (either 1 saying yes or 0 for no, as to whether the vehicle has passed through the barrier yet);
EXIT ELEMENT
6 – Input required from the console by user (either 1 for a vehicle or 0 for no vehicle approaching the barrier);
7 – Input required into the console by the user (entry needs to the vehicle number plate and must match a number plate that is already in the car park); 
8 – Input required into the console by the user (either 1 saying yes or 0 for no, as to whether the vehicle has passed through the barrier yet).




[bookmark: _Toc63353904]Section 6 – Conclusion
Overall, the car park code could be considered as operational and complete, however, there are a couple of issues with regards to the code not currently being in the correct areas. A little further work is required to ensure that the code is in a more appropriate area ensuring privacy, ease of maintenance and inappropriate accessibility.

Further considerations and developments
There are a few areas of considerations/potential developments that would help aid the car parks efficiency, these include:
· Displaying the number of car spaces available before staff and visitors access the road to the entry barrier;
· Allowing authorised staff members to add new ID cards as required, placeholder has been created in readiness;
· Allowing authorised staff members to remove ID cards as required, placeholder has been created in readiness.

· 
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[bookmark: _Toc63353906]A1 - List of Valid ID Cards for the scanner
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[bookmark: _Toc63353907]A2 – Source Code 
Below are the coding element files for the solution:
A2.1 -Car Park




A2.2 – Barrier



A2.3 – Sensor



A2.4 – Occupancy



A2.5 – Reader



A2.6 – ID Check





A2.7 – Car Registration





A2.8 – ID Check File



image2.png
1

class classname
<
public:
/1 methods
11 constructors
1/ destructoors

private:
1/ attirbutes





image3.png
Car Park UML

Careark.

capaciy: it
sedspaces

Carpu ook
Carpui (o
selCapacty () vois
getCapacty (o
ncrementSpaces (1060
decrementSpaces (vod)cic
remaning Spaces (vt

b

Banr Sensor ToReader Carmeatist Faisign
barep bot Carpresent bon Scanmeader g Careg ™ Carparkrt bon

Brer (v Sensor oy Rewdor (o) ekt Occupiedsign (we ol
elBarer (o bool etSensorsiate (vodybool setheme (sing)vad CaregList 0 gel0EEupedSigSate (10 ool
Set@arer (ool vl Sersensorsiate Ooo)vod getName gsting Insert (g} vold Se0ccupredsgniate (00 vold

romove sig) vold
seatenLst sng)boot
pints Oid

seatenLst sing)boot
pinFie Dvoid

Gardin o

CaraReader - e

e sting R

CaraReador (1) Careg Gimg).

ioListind Carmegiis oo
TocheckList

CaraReader~

szotht

oLt





image4.png
11 Testing default state of capacity and seeting a new limit
cout << Capacity->getCapacity() << endl;
Capacity->setCapacity(50);

cout << Capacity->getCapacity() << endl;
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else
i

EntryBarrier->setBarrierState(false);

cout << "Entry Barrier stays down, no car approaching” << endl << endl;
<< Capacity->remeiningSpaces() << endl << endl;
CarRegistration->printlist();
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if (EntrySensor->getsensorstate())
i
cout << "Please scan ID Number
cout << "> "; cin >> idstring;
CardID. setiane (idstring);
cout << CardID. gethane() << endl << endl;
D->searchlist(idstring);

<< end1;

cout << "CardID: " << endl;
cout << CardID.getNane() << endl;
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if (ID->searchList(CardID.getName())
<

true)

cout << "Please confirm car registration number: " << endl;
cout << "> "3 cin >> plate;

Cartiumberplate. sethane (plate) ;

cout << "Entry barrier UP?" << endl;
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cout << "Entry barrier UP2" << endl;
cout << ">: " cin >> entrybl;

EntryBarrier->setBarrierstate(entrybl)
cout << “Vehicle is entering the car park.” << endl;
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CarRegistration->insert(Carliumberplate. gethane());
CarRegistration-yprintList();

Capacity->increnentspaces();
cout << "Free Spaces: " << Capacity-sremsiningspaces() << endl << endl;
CarRegistration->printList();
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if (Capacity->getCapacity() - Capacity->remainingSpaces()
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ExitSensor->setSensorState(exits3);

if (ExitSensor->getSensorState())
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= << endl;
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else

i

ExitBarrier->setBarrierState(false,
cout << "Exit Barrier stays down, unsure’ << endl << endl;
cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;
CarRegistration->printlist();
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if (ExitSensor->getSensorState())

i
cout << "Please confirm car registration number: * << endl;
cin » plat

Carfiumberplate. sethane(plate) ;

if (CarRegistration->searchlist (Carliunberplate. getiiame())
<

false)

cout << "Exit Barrier UP?" << endl;
cout << ">: " cin > exitb2;
ExitBarrier->setBarrierState(exitb2);

cout << "Vehicle Leaving Car Park." << endl << endl;
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else

cout << “Number plate not recognised, call for assistance.” << endl;
ExitBarrier->setBarrierstate(false);

cout << "Exit Sarrier stays down’ << endl << endl;
CarRegistration-sprintList();
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CarRegistration->remove(CarfiunberPlate. gethame());
cout << "Car Registration List" << endl;
CarRegistration-yprintList();

Capacity->decrementSpaces();
cout << "Free Spaces: * << Capacity->remsiningSpaces() << endl << endl;
CarRegistration->printList();
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// Printing off the list of Valid IDs
0->printFile();
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Source.cpp// Call Library Classes
#include <iostream>                             // Read and write to the console
#include <string>                               // Stores and manipulates text strings
#include <fstream>                              // Reads an writes to a file

// Call Local Classes
#include "CarPark.h"
#include "Sensor.h"
#include "Barrier.h"
#include "IDReader.h"
#include "SpaceOccupiedSign.h"
#include "CarRegList.h"
#include "Reader.h"
#include "IDCheckList.h"

// Decalre the namespace
using namespace std;

//constructor
int main(void)
{
    // Using update method to call car park
    /*
    // Create new car park object
    //cCarPark* NCP = new(cCarPark);            // Unable to get working at present
    //
    //   for (int i = 0; 1 < 10; i++)
    //   {
    //       NCP->update();
    //           cout << i << ": polling carpark components and reacting to state" << endl;
    //       _getch();
    //   }
    //
    // Run the CarPark Class update()
    // NCP->update();                            // Unable to move things
    */

    //////////////////////////////////////////////////////////////////////////////////////
    // CAR PARK CODE                                                                    //
    // Code Currently working - 03.02.2021                                              //
    // Author: Isobel Sutcliffe - 1808257                                               //
    //                                                                                  //
    //Known Issues: Unable to get the connection working between Siource and CarPark    //
    //at present, two warnings but code still runs                                      //
    //////////////////////////////////////////////////////////////////////////////////////

    // Declare Class names for Car Park
    cSensor* EntrySensor = new(cSensor);
    cSensor* EntrySensor2 = new(cSensor);
    cSensor* ExitSensor = new(cSensor);
    cSensor* ExitSensor2 = new(cSensor);
    cBarrier* EntryBarrier = new(cBarrier);
    cBarrier* ExitBarrier = new(cBarrier);
    cCarPark* Capacity = new(cCarPark);
    cOccupiedSign* Occupied = new(cOccupiedSign);
    cCarRegList* CarRegistration = new (cCarRegList);
    cIDList* ID = new (cIDList);

    // Decalre variables inputs for Car Park
    bool entrys1, entrys2, exits3, exits4/*, entryb1, exitb2*/;
    string plate;
    string line;
    string idstring;
    CardReader CardID;
    CarReg CarNumberPlate;
    ifstream inFile("IDCheck.txt");

    // Working Car Park
    
    //Capacity->setCapacity();                                                                      // For overriding the dafult car parking capacity - for new additional car parks
    
    for (int i = 0; i < 10; i++)
    {
        cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;                     // Advises of the number of spaces in the car park

        if (Capacity->getCapacity() - Capacity->remainingSpaces() != 0)                             // If there are no spaces left run the exit procedure
        {
            // Exit Barier first in routine - to ensure any vehicles waiting can leave do so before any cars waiting to come enter - especially when car park is full

            cout << "Is there a vehicle approaching the exit barrier (sensor)?" << endl;            // Choose Exit Sensor state - input form sensor
            cout << "> "; cin >> exits3;                                                            // Input from sensor on the lead up to the barrier
            ExitSensor->setSensorState(exits3);                                                     // Setting the sensor to the input value

            if (ExitSensor->getSensorState())                                                       // If a vehicle is approaching Exit Sensor 1, run function to acquire car number plate and open the exit barrier
            {
                cout << "Please confirm car registration number: " << endl;                         // Number plate input required form relevant source
                cout << "> "; cin >> plate;                                                         // Input of number plate at the exit barrier
                CarNumberPlate.setName(plate);                                                      // Seeting the inputted value for car number plate

                if (CarRegistration->searchList(CarNumberPlate.getName()) == false)                 // If car number plate is in list then the barrier needs to be lifted and the number plate needs to be removed from list
                {
                    ExitBarrier->setBarrierState(1);                                                // Setting the barrier to up (opening the barrier)
                    cout << endl << "Vehicle Leaving Car Park." << endl << endl;                    // Output confirming vehicle leaving the car park

                    do                                                                              // While the barrier is open, use sensor just after the barrier to confirm vehicle has cleared the barrier area
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;                   // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << "> "; cin >> exits4;                                                // Input from the sensor indicating where the vehicle is
                        ExitSensor2->setSensorState(exits4);                                        // Seeting the sensor to the input value

                        if (ExitSensor2->getSensorState() != 0)                                     // Process if the vehicle has cleared the barrier        
                        {
                            ExitBarrier->setBarrierState(false);                                    // Set the exit barrier to come down
                            cout << "Exit barrier going down" << endl;                              // Sign advising barrier is comig down
                        }
                        else                                                                        // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                                     // Sign stating barrier is still up
                        }
                    } while (ExitSensor2->getSensorState() == 0);                                   // Conintue through the loop until the secong exit sensor states the vehilce has cleared the barrier

                    CarRegistration->remove(CarNumberPlate.getName());                              // Removal of item from sorted linked list

                    Capacity->decrementSpaces();                                                    // Increase the number of spaces available for car entry (decreae the number of cars in the car park.
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;         // number of spaces available
                }
                else
                {
                    cout << "- call for assistance." << endl;                                       // If car number plate is not on list then the barrier needs to stay down
                    ExitBarrier->setBarrierState(false);                                            // Setting the Barrier state to false to keep the barrier down
                    cout << "Exit Barrier stays down" << endl << endl;                              // Statement advising barrier is staying down
                }
            }
            else
            {
                ExitBarrier->setBarrierState(false);                                                // If there is no vehicle on the approach to the exit sensor
                cout << "Exit Barrier stays down" << endl << endl;                                  // Exit Barrier stays down
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;             // Confirmation of the number of spaces available
            }

            cout << "Cars currently parked in car park - for routine checking:" << endl << endl;    // Title to aid visibility on console
            CarRegistration->printList();                                                           // Confirmation of the number plates still in the car park - so car park attendants can confirm cars in the car park at any time
        }

        if (Capacity->remainingSpaces() != 0)                                                       // If car park not full run the entry procedure
        {
            cout << "Is there a vehicle approaching the entry barrier (sensor)" << endl;            // Choose Exit Sensor state - input form sensor
            cout << "> "; cin >> entrys1;                                                          // Input from sensor on the lead up to the barrier
            EntrySensor->setSensorState(entrys1);                                                   // Setting the sensor to the input value

            if (EntrySensor->getSensorState())                                                      // If a vehicle is approaching Entry Sensor 1, run function to acquire ID and car number plate and open the entry barrier 
            {
                cout << "Please scan ID Number: " << endl;                                          // Asking for an ID card to be read - IDCheck.txt docuemnt has a list of cards to be used - need to work on this with inheritance
                cout << "> "; cin >> idstring;                                                      // Input value of the scanned card 
                CardID.setName(idstring);                                                           // Setting the card ID value

                if (ID->searchList(CardID.getName()) == true)                                       // If card ID value in list then proceed
                {
                    cout << "Please confirm car registration numnber: " << endl;                    // Asking for the car number plate to be read in
                    cout << "> "; cin >> plate;                                                     // Input from the car number plate
                    CarNumberPlate.setName(plate);                                                  // Setting the car number to the information inputted

                    if (CarNumberPlate.getName() != "")                                             // Conditions required for the barrier to be raised 
                    {   
                        EntryBarrier->setBarrierState(1);                                           // Setting the barrier to 1 if the ID correct and car number plate has been entered
                        cout << "Vehicle is entering the car park." << endl;                        // Barrier up to allow car park to travel through
                    }

                    do
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;                   // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << "> "; cin >> entrys2;                                               // Input from the sensor indicating where the vehicle is
                        EntrySensor2->setSensorState(entrys2);                                      // Seeting the sensor to the input value

                        if (EntrySensor2->getSensorState() != 0)                                    // Process if the vehicle has cleared the barrier        
                        {
                            EntryBarrier->setBarrierState(false);                                   // Set the exit barrier to come down
                            cout << "Entry barrier going down" << endl;                             // Sign advising barrier is comig down
                        }
                        else                                                                        // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                                     // Sign stating barrier is still up
                        }
                    }

                    while (EntrySensor2->getSensorState() == 0);                                    // loop the second entry sensor, until the car has passed, to enable the barrier to come down safely

                    CarRegistration->insert(CarNumberPlate.getName());                              // adds number plate to the carpark list
                    cout << "Cars currently parked in car park - for routine checking:" << endl;    // title to aid visibility on console
                    CarRegistration->printList();                                                   // prints list of cars in the car park for the attendants to know what cars are there - ?should this be here?

                    Capacity->incrementSpaces();                                                    // increases the number of cars in the car park
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;         // number of spaces currently available - ?could this be displayed outside for car park users to know how many spaces are left?
                }
                
                else                                                                                // If card ID value is not in ID list
                {
                    cout << "ID not found, please find an car attendant" << endl;                   // output to be returned if ID was not on the ID list
                }
            }

            else
            {
                EntryBarrier->setBarrierState(false);                                               // Output for sensor if there is no vehicle appraoching the barrier          
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;             // Number of vehciles in the car park
            }

            if (Capacity->remainingSpaces() == 0)                                                   // Capacity in car park has been reached
            {
                Occupied->setOcucupiedSignState(false);                                             // Output for full car park 
                Occupied->getOccupiedSignState();                                                   // Return car park full message
                cout << "*************************************************** " << endl;
                cout << "****************** CAR PARK FULL ****************** " << endl;
                cout << "*************************************************** " << endl;
            }
        }
    }

    // FOR TESTING ONLY
    
    /////////////////////////////////////////////////////////
    // Code Currently working - 03.02.2021
    // Author: Isobel Sutcliffe - 1808257
    /////////////////////////////////////////////////////////
    
    // Testing default state of capacity and seeting a new limit
    /*
    cout << Capacity->getCapacity() << endl;
    Capacity->setCapacity(50);
    cout << Capacity->getCapacity() << endl;
    */
    // Printing off the list of Valid IDs
    /*
    ID->printFile();
    */
    // Full end to end testing process
    /*
    for (int i = 0; i < 10; i++)
    {
        cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;

        if (Capacity->getCapacity() - Capacity->remainingSpaces() != 0)
        {
            // Exit Barier first in routine - to ensure any cvehicles waiting can go before any cars waiting to come in - especially when car park is full

            cout << "Is there a vehicle approaching the exit barrier (sensor)?" << endl;    // Choose Exit Sensor state - input form sensor
            cout << ">: "; cin >> exits3;                                                   // Input from sensor on the lead up to the barrier
            ExitSensor->setSensorState(exits3);                                             // Setting the sensor to the input value

            if (ExitSensor->getSensorState())                                               // If a vehicle is approaching Exit Sensor 1, run function to acquire car number plate and open the exit barrier
            {
                cout << "Please confirm car registration number: " << endl;                 // Number plate input required form relevant source
                cin >> plate;                                                               // Input of number plate at the exit barrier

                CarNumberPlate.setName(plate);

                if (CarRegistration->searchList(CarNumberPlate.getName()) == false)         // If car number plate is in list then the barrier needs to be lifted and the number plate needs to be removed from list
                {
                    cout << "Exit Barrier UP?" << endl;                                     // Choose Exit Barrier state - input from sensor
                    cout << ">: "; cin >> exitb2;                                           // Input from exit barrier
                    ExitBarrier->setBarrierState(exitb2);                                   // Setting the barrier to up (opening the barrier)
                    cout << "Vehicle Leaving Car Park." << endl << endl;                    // Output confirming vehicle leaving the car park

                    do                                                                      // While the barrier is open, use sensor just after the barrier to confirm vehicle has cleared the barrier area
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;           // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << ">: "; cin >> exits4;                                       // Input from the sensor indicating where the vehicle is
                        ExitSensor2->setSensorState(exits4);                                // Seeting the sensor to the input value

                        if (ExitSensor2->getSensorState() != 0)                             // Process if the vehicle has cleared the barrier        
                        {
                            ExitBarrier->setBarrierState(false);                            // Set the exit barrier to come down
                            cout << "Exit barrier going down" << endl;                      // Sign advising barrier is comig down
                        }
                        else                                                                // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                             // Sign stating barrier is still up
                        }
                    } while (ExitSensor2->getSensorState() == 0);                           // Conintue through the loop until the secong exit sensor states the vehilce has cleared the barrier

                    CarRegistration->remove(CarNumberPlate.getName());                      // Removal of item from sorted linked list
                    cout << "Car Registration List" << endl;
                    CarRegistration->printList();                                           // Check on list items 

                    Capacity->decrementSpaces();                                            // Increase the number of spaces available for car entry (decreae the number of cars in the car park.
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl; // number of spaces available
                    CarRegistration->printList();                                           // print list of cars in car park - confirm what is there on checks
                }
                else
                {
                    cout << "Number plate not recognised, call for assistance." << endl;    // If car number plate is not on list then the barrier needs to stay down
                    ExitBarrier->setBarrierState(false);                                    // Setting the Barrier state to false to keep the barrier down
                    cout << "Exit Barrier stays down" << endl << endl;                      // Statement advising barrier is staying down
                    CarRegistration->printList();                                           // Confirmation that the number plates are still on
                }
            }
            else
            {
                ExitBarrier->setBarrierState(false);                                        // If there is no vehicle on the approach to the exit sensor
                cout << "Exit Barrier stays down" << endl << endl;                  // Exit Barrier stays down
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;     // Confirmation of the number of spaces available
                CarRegistration->printList();                                               // Confirmation of the number plates still in the car park - so car park attendnats can confirm cars in the car park at any time
            }

        }

        if (Capacity->remainingSpaces() != 0)
        {
            cout << "Is there a vehicle approaching the entry barrier (sensor)" << endl;
            cout << ">: "; cin >> entrys1;
            EntrySensor->setSensorState(entrys1);

            if (EntrySensor->getSensorState())
            {
                cout << "Please scan ID Number: " << endl;                                  // need to work on this with inheritance
                cout << "> "; cin >> idstring;
                CardID.setName(idstring);
                cout << CardID.getName() << endl << endl;
                ID->searchList(idstring);

                cout << "CardID: " << endl;
                cout << CardID.getName() << endl;

                if (ID->searchList(CardID.getName()) == true)
                {
                    cout << "Please confirm car registration numnber: " << endl;
                    cout << "> "; cin >> plate;

                    CarNumberPlate.setName(plate);

                    cout << "Entry barrier UP?" << endl;
                    cout << ">: "; cin >> entryb1;
                    EntryBarrier->setBarrierState(entryb1);
                    cout << "Vehicle is entering the car park." << endl;

                    do
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;           // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << ">: "; cin >> entrys2;                                       // Input from the sensor indicating where the vehicle is
                        EntrySensor2->setSensorState(entrys2);                                // Seeting the sensor to the input value

                        if (EntrySensor2->getSensorState() != 0)                             // Process if the vehicle has cleared the barrier        
                        {
                            EntryBarrier->setBarrierState(false);                            // Set the exit barrier to come down
                            cout << "Entry barrier going down" << endl;                      // Sign advising barrier is comig down
                        }
                        else                                                                // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                             // Sign stating barrier is still up
                        }
                    }

                    while (EntrySensor2->getSensorState() == 0);

                    CarRegistration->insert(CarNumberPlate.getName());
                    CarRegistration->printList();

                    Capacity->incrementSpaces();
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl; // number of spaces available
                    CarRegistration->printList();
                }
            }

            else
            {
                EntryBarrier->setBarrierState(false);                                        // Not sure where thius is supposed to fit
                cout << "Entry Barrier stays down, no car approaching" << endl << endl;
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;
                CarRegistration->printList();
            }

            if (Capacity->remainingSpaces() == 0)
            {
                Occupied->setOcucupiedSignState(false);
                Occupied->getOccupiedSignState();
                cout << "*************************************************** " << endl;
                cout << "****************** CAR PARK FULL ****************** " << endl;
                cout << "*************************************************** " << endl;
            }
        }
    }
    */

    return 0;
}
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CarPark.h
#pragma once



#include "CarPark.h"

#include "Sensor.h"

#include "Barrier.h"

#include "IDReader.h"

#include "SpaceOccupiedSign.h"

#include "Reader.h"

#include "CarRegList.h"

#include "Reader.h"

#include "IDReader.h"

#include "IDCheckList.h"



class cCarPark

{

public:

	// Constructor Prototypes

	cCarPark(void);							// Allows for a default value ot be set for the Car Park capacity

	cCarPark(int);							// Allows an alternative value to be used to set the Car Park capacity at different sites



	// Methods

	//void update(void);					// Call the Car Park coe (not currently working

	void setCapacity(int);					// Set the capacity for the Car Park, this value will come from the constructors above, default is 10, but this can be overridden

	int getCapacity(void);					// Get the capacity for the Car Park, value to be returned when called for

	void incrementSpaces(void);				// Increments the number of spaces used within the Car Park

	void decrementSpaces(void);				// Decrements the number of spaces used within the Car Park

	int remainingSpaces(void);				// Return the number of spaces avaailable in the Car Park when called



	// Currently not working - needs to be reviewed

	/*

	cBarrier entryBarrier;				

	cBarrier exitBarrier;



	cSensor entryCarSensor;

	cSensor entryCarSensor2;

	cSensor exitCarSensor;

	cSensor exitCarSensor2;



	cOccupiedSign fullCarPark;



	cReader Scanner;



	cCarRegList CarNumberPlate;



	cIDCheck CardID;



	cIDList IDCheck;



	cSensor* EntrySensor = new(cSensor);

	cSensor* EntrySensor2 = new(cSensor);

	cSensor* ExitSensor = new(cSensor);

	cSensor* ExitSensor2 = new(cSensor);

	cBarrier* EntryBarrier = new(cBarrier);

	cBarrier* ExitBarrier = new(cBarrier);

	cCarPark* Capacity = new(cCarPark);

	cOccupiedSign* Occupied = new(cOccupiedSign);

	cCarRegList* CarRegistration = new (cCarRegList);

	cIDList* ID = new (cIDList);



	bool entrys1, entrys2, exits3, exits4, entryb1, exitb2;

	string a, aID, b, c, u;

	bool ans = false;

	int screen = 1;



	CardReader CardID;

	CarReg CarNumberPlate;

	ifstream inFile("Test.txt");

	string line;

	*/



private:

	// Attributes

	int capacity;

	int usedSpaces;

		

};
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CarPark.cpp


    
    
    CarPark.cpp
    
    


CarPark.cpp// Call Global Libraries
#include <iostream>
#include <fstream>
#include <string>

// Call Local Libraries
#include "CarPark.h"
#include "Sensor.h"
#include "Barrier.h"
#include "IDReader.h"
#include "SpaceOccupiedSign.h"
#include "Reader.h"
#include "CarRegList.h"
#include "Reader.h"
#include "IDReader.h"
#include "IDCheckList.h"

// Declare the namespace
using namespace std;

cCarPark::cCarPark(void)                                //set the default values for the attributes for the class - .h file
{
    capacity = 10;
    usedSpaces = 0;
}

cCarPark::cCarPark(int Cap)                             // parameter specific to method - Capacity can be altered using this call
{
    capacity = Cap;
    usedSpaces = 0;
}

void cCarPark::setCapacity(int Cap)                     // Sets the Car Park capacity as declared in the constructor
{
    capacity = Cap;
}


int cCarPark::getCapacity(void)                         // Returns the carPresent when carPresnet = true, allowing for the sensor to activate the barrier process
{
    return capacity;
}


void cCarPark::incrementSpaces(void)                    // Allows the programme to increment the number of spaces used in the Car Park as cars enter to park
{
    usedSpaces++;
}


void cCarPark::decrementSpaces(void)                    // Allows the programme to decrement the number of spaces used in the Car Park as cars exit
{
    usedSpaces--;
}


int cCarPark::remainingSpaces(void)                     // Allows the programme to calcualte the remaining free spaces available in the Car Park at any given time
{
    return capacity - usedSpaces;
}

// Unable to get working at present - to be further investigated
/*
void cCarPark::update(void)  
{
    // Decalre variables inputs for Car Park
    bool entrys1, entrys2, exits3, exits4, entryb1, exitb2;
    string a;
    string line;
    string u;
    //size_t pos;
    CardReader CardID;
    CarReg CarNumberPlate;
    ifstream inFile("Test.txt");

    for (int i = 0; i < 10; i++)
    {
        cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;

        if (Capacity->getCapacity() - Capacity->remainingSpaces() != 0)
        {
            // Exit Barier first in routine - to ensure any cvehicles waiting can go before any cars waiting to come in - especially when car park is full

            cout << "Is there a vehicle approaching the exit barrier (sensor)?" << endl;    // Choose Exit Sensor state - input form sensor
            cout << ">: "; cin >> exits3;                                                   // Input from sensor on the lead up to the barrier
            ExitSensor->setSensorState(exits3);                                             // Setting the sensor to the input value

            if (ExitSensor->getSensorState())                                               // If a vehicle is approaching Exit Sensor 1, run function to acquire car number plate and open the exit barrier
            {
                cout << "Please confirm car registration number: " << endl;                 // Number plate input required form relevant source
                cin >> a;                                                                   // Input of number plate at the exit barrier

                CarNumberPlate.setName(a);

                if (CarRegistration->searchList(CarNumberPlate.getName()) == false)         // If car number plate is in list then the barrier needs to be lifted and the number plate needs to be removed from list
                {
                    cout << "Exit Barrier UP?" << endl;                                     // Choose Exit Barrier state - input from sensor
                    cout << ">: "; cin >> exitb2;                                           // Input from exit barrier
                    ExitBarrier->setBarrierState(exitb2);                                   // Setting the barrier to up (opening the barrier)
                    cout << "Vehicle Leaving Car Park." << endl << endl;                    // Output confirming vehicle leaving the car park

                    do                                                                      // While the barrier is open, use sensor just after the barrier to confirm vehicle has cleared the barrier area
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;           // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << ">: "; cin >> exits4;                                       // Input from the sensor indicating where the vehicle is
                        ExitSensor2->setSensorState(exits4);                                // Seeting the sensor to the input value

                        if (ExitSensor2->getSensorState() != 0)                             // Process if the vehicle has cleared the barrier        
                        {
                            ExitBarrier->setBarrierState(false);                            // Set the exit barrier to come down
                            cout << "Exit barrier going down" << endl;                      // Sign advising barrier is comig down
                        }
                        else                                                                // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                             // Sign stating barrier is still up
                        }
                    } while (ExitSensor2->getSensorState() == 0);                           // Conintue through the loop until the secong exit sensor states the vehilce has cleared the barrier

                    CarRegistration->remove(CarNumberPlate.getName());                      // Removal of item from sorted linked list
                    cout << "Car Registration List" << endl;
                    CarRegistration->printList();                                           // Check on list items 

                    Capacity->decrementSpaces();                                            // Increase the number of spaces available for car entry (decreae the number of cars in the car park.
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl; // number of spaces available
                    CarRegistration->printList();                                           // print list of cars in car park - confirm what is there on checks
                }
                else
                {
                    cout << "Number plate not recognised, call for assistance." << endl;    // If car number plate is not on list then the barrier needs to stay down
                    ExitBarrier->setBarrierState(false);                                    // Setting the Barrier state to false to keep the barrier down
                    cout << "Exit Barrier stays down" << endl << endl;                      // Statement advising barrier is staying down
                    CarRegistration->printList();                                           // Confirmation that the number plates are still on
                }
            }
            else
            {
                ExitBarrier->setBarrierState(false);                                        // If there is no vehicle on the approach to the exit sensor
                cout << "Exit Barrier stays down, unsure" << endl << endl;                  // Exit Barrier stays down
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;     // Confirmation of the number of spaces available
                CarRegistration->printList();                                               // Confirmation of the number plates still in the car park - so car park attendnats can confirm cars in the car park at any time
            }

        }

        if (Capacity->remainingSpaces() != 0)
        {
            cout << "Is there a vehicle approaching the entry barrier (sensor)" << endl;
            cout << ">: "; cin >> entrys1;
            EntrySensor->setSensorState(entrys1);

            if (EntrySensor->getSensorState())
            {
                cout << "Please scan ID Number: " << endl; // need to work on this with inheritance
                cout << "> "; cin >> u;
                CardID.setName(u);
                cout << CardID.getName() << endl << endl;
                ID->searchList(u);

                cout << "CardID: " << endl;
                cout << CardID.getName() << endl;

                if (ID->searchList(CardID.getName()) == true)
                {
                    cout << "Please confirm car registration numnber: " << endl;
                    cin >> a;

                    CarNumberPlate.setName(a);

                    cout << "Entry barrier UP?" << endl;
                    cout << ">: "; cin >> entryb1;
                    EntryBarrier->setBarrierState(entryb1);
                    cout << "Vehicle is entering the car park." << endl;

                    do
                    {
                        cout << "Has vehicle moved through the barrier?" << endl;           // Checking second exit sensor to see if vehicle has moved through the barrier
                        cout << ">: "; cin >> entrys2;                                       // Input from the sensor indicating where the vehicle is
                        EntrySensor2->setSensorState(entrys2);                                // Seeting the sensor to the input value

                        if (EntrySensor2->getSensorState() != 0)                             // Process if the vehicle has cleared the barrier        
                        {
                            EntryBarrier->setBarrierState(false);                            // Set the exit barrier to come down
                            cout << "Entry barrier going down" << endl;                      // Sign advising barrier is comig down
                        }
                        else                                                                // Process if the vehcile has not cleared the barrier
                        {
                            cout << "Barrier still up" << endl;                             // Sign stating barrier is still up
                        }
                    }

                    while (EntrySensor2->getSensorState() == 0);

                    CarRegistration->insert(CarNumberPlate.getName());
                    CarRegistration->printList();

                    Capacity->incrementSpaces();
                    cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl; // number of spaces available
                    CarRegistration->printList();
                }
            }

            else
            {
                EntryBarrier->setBarrierState(false);                                        // Not sure where thius is supposed to fit
                cout << "Entry Barrier stays down, no car approaching" << endl << endl;
                cout << "Free Spaces: " << Capacity->remainingSpaces() << endl << endl;
                CarRegistration->printList();
            }

            if (Capacity->remainingSpaces() == 0)
            {
                Occupied->setOcucupiedSignState(false);
                Occupied->getOccupiedSignState();
                cout << "*************************************************** " << endl;
                cout << "****************** CAR PARK FULL ****************** " << endl;
                cout << "*************************************************** " << endl;
            }
        }
    }
}
*/





image43.emf
Barrier.h


Barrier.h
#pragma once



class cBarrier

{

public:

	// Constructor

	cBarrier(void);								// Allows a default value to be set



	// Methods

	bool getBarrierState(void);					// Get the Boolean value to be returned for the barrier (default to 0, down)	

	void setBarrierState(bool);					// Set the Boolean value for the barrier



private:

	// Attributes

	bool barrierUp;



};
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Barrier.cpp// Call Global Libraries
#include <iostream>

// Call Local Libraries
#include "Barrier.h"

// Declare the namespace 
using namespace std;

cBarrier::cBarrier()                                //set the default values for the attributes for the class - .h file
{
    barrierUp = false;
}

bool cBarrier::getBarrierState()                    // Returns the barierUP when barrierState = true, allowing for the barrier to be opened
{
    return barrierUp;
}

void cBarrier::setBarrierState(bool barrierState)   // comparing the barrierUp and barrierState
{
    barrierUp = barrierState;
}
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Sensor.h
#pragma once



class cSensor



{

public:

	// Constructor

	cSensor(void);								// Allows a default value to be set



	// Methods

	bool getSensorState(void);					// Get the Boolean value to be returned for the sensor (default to 0 - no vehicle)

	void setSensorState(bool);					// Set the Boolean value for the sensor





protected:

	// Attributes

	bool carPresent;							

};
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Sensor.cpp// Call Global Libraries
#include <iostream>

// Call Local Libraries
#include "Sensor.h"

// Declare the namespace 
using namespace std;

cSensor::cSensor()                                      //set the default values for the attributes for the class - .h file
{
    carPresent = false;
}

bool cSensor::getSensorState()                          // Returns the carPresent when carPresnet = true, allowing for the sensor to activate the barrier process
{
    return carPresent;
}

void cSensor::setSensorState(bool sensorValue)          // comparing the carPresent and sensorValue
{
    carPresent = sensorValue;

}
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SpaceOccupiedSign.h
#pragma once



// Call Library Classes

#include <string>



class cOccupiedSign

{

public:

	// Constructor

	cOccupiedSign(void);						// Allows a default value to be set



	// Methods

	bool getOccupiedSignState(void);			// Get the Boolean value to be returned for the Full Sign (default to 0 - off)

	void setOcucupiedSignState(bool);			// Set the Boolean value for the Full Sign



private:

	// Attributes

	bool carParkFull;



};
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SpaceOccupiedSign.cpp// Call Global Libraries
#include <iostream>
#include <string>

// Call Local Libraries
#include "SpaceOccupiedSign.h"

cOccupiedSign::cOccupiedSign()                                      //set the values for the attributes for the class - .h file
{
    carParkFull = false;
    
}

bool cOccupiedSign::getOccupiedSignState()                          // Returns the carParkFull when carParkFull = true, allowing for the programme to activate the Car Park Full sign
{
    return carParkFull;
}

void cOccupiedSign::setOcucupiedSignState(bool fullSignState)       // comparing the carParkFull = fullSignState
{
    carParkFull = fullSignState;
}
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Reader.h
#ifndef READER_H_

#define READER_H_



// Call Library Classes

#include <iostream>

#include <string>



// Decalre the namespace

using namespace std;



class cReader               

{

public:

    // Constructor

    cReader(const string& pname);                           // Allows a default value to be set



    // Virtual Methods

    virtual void setName(const string& name);               // To get the values scanned in by either the barcode reader or the number plate reader to pass to the setName

    virtual const std::string& getName() const;             // To return the values scanned in by either the barcode reader or the number plate reader



private:

    // Attributes

    std::string ScanReader{};

};



class CardReader : public cReader

{

public:

    // Constructor

    CardReader(std::string name = "none");                  // Allows a default value to be set



private:

    // Attributes

    std::string name;                                       // Staff or visitor ID card to be scanned - using the base class to set and get the input

};



class CarReg : public cReader

{

public:

    // Constructor

    CarReg(std::string name = "none");                      // Allows a default value to be set



private:

    // Attributes

    std::string name;                                       // Car number plate to be read - using the base class to set and get the input

};



#endif
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Reader.cpp
#include <string>



#include "Reader.h"



using namespace std;



// Base Class



cReader::cReader(const std::string& name = "") : ScanReader{ }          //set the default values for the attributes for the class - .h file

{



}



void cReader::setName(const string& name)                               // setting the value as per the input from the reader

{

    ScanReader = name;

}



const std::string& cReader::getName() const                             // returning the name as inputted

{

    return ScanReader;

}



// Derived Class Staff



CardReader::CardReader(string n) : name(n)

{



}



// Derviced Class CarReg



CarReg::CarReg(string n) : name(n)

{



}
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IDReader.h
#ifndef IDREADER_H_

#define IDREADER_H_



// Call Library Classes

#include <iostream>

#include <string>



// Call Local Classes

#include "Reader.h"



class cCardReader

{

    // Declaring a class that may need to call the attributes of this class through

    friend std::ostream& operator<<(std::ostream& os, const cCardReader& c);

    friend class cIDList;



public:

    //Constructor

    cCardReader(std::string name = "none");                         // Allows a default value to be set



private:

    // Attributes and Pointers

    std::string name;

    cCardReader* next;

};



#endif 
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IDReader.cpp
#include "IDReader.h"

#include <string>



using namespace std;



cCardReader::cCardReader(string n) : name(n)/*, next(NULL)*/		// Constructor set the default values for the attributes for the class - .h file	

{



}



ostream& operator << (ostream& os, const cCardReader& c)

{

	return os << "Name: " << c.name;

}


image53.emf
IDCheckList.h


IDCheckList.h
#ifndef IDCHECKLIST_H_

#define IDCHECKLIST_H_



// Call Library Classes

#include <string>

#include <iostream>



// Call Local Classes

#include "IDReader.h"



class cIDList

{

public:

	// Constructor

	cIDList();										// Allows a default value to be set



	// Methods

	//void insert(const std::string&);				// Place holder for future development

	//void remove(const std::string&);				// Place holder for future development

	bool searchList(const std::string&);			// Search the ID List saved as IDCheck.txt

	void printFile();								// Print the ID List saved as IDCheck.txt



private:

	int size;

	cCardReader* head;

};



#endif
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IDCheckList.cpp// Call Library Classes
#include <iostream>
#include <fstream>
#include <string>

// Call Local Libraries
#include "IDCheckList.h"

// Declare the namespace
using namespace std;

// Reference used to look at some of the methods https://www.youtube.com/watch?v=UjTq6_JY1d0

cIDList::cIDList() :head(0), size(0)                        // set the default values for the attributes for the class - .h file    
{

}

// print the full text file 
void cIDList::printFile()
{
    ifstream fin("IDCheck.txt");
    string line;
    while (getline(fin, line))
    {
        fin >> line;
        cout << line << endl;
    }
}

//// Add to the text file any new additions ot the list
//void cIDList::insert(const string& name)
//{
//
//}

//// remove from the text file any new additions ot the list
//void cIDList::remove(const string& name)
//{
//
//}

// Search the the text file for a specific value
bool cIDList::searchList(const string& name) //function to search element in the linked list 
{
    ifstream fin/*("test1.txt")*/;
    string line;
    size_t pos;
    cCardReader* number = head;

    fin.open("IDCheck.txt");
    {
        while (getline(fin, line))
        {
            {
                pos = line.find(name);
                if (pos != string::npos)
                {
                    cout << "Found, ";
                    return true;
                }
            }
        }
    }

    return false;
}
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CarReg.h
#ifndef CARREG_H_

#define CARREG_H_



// Call Library Classes

#include <iostream>

#include <string>



// Call Local Classes

#include "Reader.h"



class cCarReg

{

    // Declaring a class that may need to call the attributes of this class through

    friend std::ostream& operator<<(std::ostream& os, const cCarReg& c);

    friend class cCarRegList;



public:

    //Constructor

    cCarReg(std::string name = "none");             // Allows a default value to be set



private:

    // Attributes & Pointers

    std::string name;

    cCarReg* next;

};



#endif 
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CarReg.cpp//Call Library Classes
#include "CarReg.h"
#include <string>

// Declare the namespace
using namespace std;

cCarReg::cCarReg(string n) : name(n), next(NULL)                // Constructor set the default values for the attributes for the class - .h file        
{

}

ostream& operator << (ostream& os, const cCarReg& c)
{
    return os << "Name: " << c.name;
}
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CarRegList.h
#ifndef CARREGLIST_H_

#define CARREGLIST_H_



// Call LIbrary Classes

#include <string>



// Call Local Libraries

#include "CarReg.h"



// Unable to work this method at the present

/*#define TYPE string

#define NULL const std::string&



typedef struct nodetag {

	TYPE item;        //the data

	nodetag* next;   //a pointer to the next node

}node;                  // typedef allows us to refer to the structure

						//nodetag as node

*/



class cCarRegList

{

public:

	// Constructor

	cCarRegList();										// Allows a default value to be set



	// Methods

	void insert(const std::string&);					// Allows programme to insert a new car number plate to the temporary list

	void remove(const std::string&);					// Allows programme to remove a number plate from the temporary list

	bool searchList(const std::string&);				// Allows programme to search the temporary list to check if number plate is there

	void printList();									// Allows programme to print a list of the temporary list



private:

	// Attributes and Pointers

	cCarReg* head;

	int size;

};



#endif
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CarRegList.cpp// Call Library Classes
#include <iostream>

// Call LOcal Claases
#include "CarRegList.h"

// Declare the namespace
using namespace std;

// Reference used to look at some of the methods https://www.youtube.com/watch?v=UjTq6_JY1d0

cCarRegList::cCarRegList():head(0),size(0)                  // set the default values for the attributes for the class - .h file
{
}

// print list of values in alphabetical order
void cCarRegList::printList()
{
    cCarReg* tp = head;
    while (tp != 0)
    {
        cout << *tp << endl;
        tp = tp->next;
    }
}

// Add to the sorted link list
void cCarRegList::insert(const string& name)
{
    cCarReg* newNode = new cCarReg(name);
    // case 1 - insert into an empty list
    if (head == 0)
    {
        head = newNode;
    }
    else
    {
        cCarReg* curr = head;
        cCarReg* pre = 0;
        // traverse the list to find the isert location
        while (curr != 0)
        {
            if (curr->name >= newNode->name)  // can use name insetead of newNode->name
            {
                break;
            }
            else
            {
                pre = curr;
                curr = curr->next;
            }
        }

        // case 2 - insert at the head of the link list
        if (curr == head)
        {
            newNode->next = head;
            head = newNode;
        }
        else
        {// case 3 - insert anywhere into the link list after the head (not empty)
            newNode->next = curr;
            pre->next = newNode;
        }
    }
    size++;
}

// remove from the sorted linked list
void cCarRegList::remove(const string& name)
{
    // case 1 - empty list
    if (head == 0)
    {
        cout << "Cannot be removed from an empty list" << endl;
    }
    else
    {
        cCarReg* curr = head;
        cCarReg* pre = 0;

        // Transverse list to find node to remove
        while (curr != 0)
        {
            if (curr->name == name)
            {
                break;
            }
            else
            {
                pre = curr;
                curr = curr->next;
            }
        }
        // case 2 - node with name not in list
        if (curr == 0)
        {
            cout << "Car registration : " << name << " not found." << endl;
        }
        else
        {
            // case 3 - delete from the head
            if (head == curr)
            {
                head = head->next;
            }
            else
            {// case 4 - delete beyond the head
                pre->next = curr->next;
            }
            delete curr;
            size--;
        }
    }
}

// Search the sorted linked list
bool cCarRegList::searchList(const string& name) //function to search element in the linked list 
{
    if (head == 0)
    {
        cout << "\nEmpty List\n";
        return true;
    }
    else
    {
        cCarReg* curr = head;

        while (curr != 0)
        {
            if (curr->name == name)  //If element is present in the list
            {
                cout << "Car number plate found.";
                return false;
            }
            else 
            {
                curr = curr->next; 
            }
        }
        if (curr == 0) //If element is not present in the list
        {
            cout << "Car plate number not found.";
            return true;
        }
    }
}
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IDCheck.txt
		IDNumber		Name		Depatment

		S000001		Carter_Harrison		Finance

		S000002		Areli_Duncan		Personnel

		S000003		Eliza_Raymond		Sales

		S000004		Rayan_Higgins		IT

		S000005		Carly_Powell		Finance

		S000006		Angeline_Fields		Personnel

		S000007		Zara_Cummings		Sales

		S000008		Aron_Houston		IT

		S000009		Libby_Adams		Finance

		S000010		Stephen_Glass		Personnel

		S000011		Brandon_Hawkins		Sales

		S000012		Marin_Delgado		IT

		S000013		Destinee_Haley		Finance

		S000014		Scott_Daugherty		Personnel

		S000015		Malcolm_Gallagher		Sales

		S000016		Zavier_Jarvis		IT

		S000017		Corbin_Hall		Finance				

		S000018		Savanah_Burton		Personnel

		S000019		Alannah_Mcpherson		Sales

		S000020		Brogan_Mclean		IT

		V000001		Visitor		Visitor_Pass

		V000002		Visitor		Visitor_Pass

		V000003		Visitor		Visitor_Pass

		V000004		Visitor		Visitor_Pass

		V000005		Visitor		Visitor_Pass

		V000006		Visitor		Visitor_Pass

		V000007		Visitor		Visitor_Pass

		V000008		Visitor		Visitor_Pass

		V000009		Visitor		Visitor_Pass

		V000010		Visitor		Visitor_Pass
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