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[bookmark: _Toc71674887]Introduction
Alan Kay is often cited as the created of Object Oriented Programming, although other people did have some involvement. In a change from previous programming the focus is on the object, rather than the procedure.
…I thought of objects being like biological cells and/or individual computers on a network, only able to communicate with messages…” [1]

Procedural programming calls procedures or routines. OOP deals with objects that contain attributes and methods, which are a function contained in just the one class. He regarded OOP as actually being more about messaging – that the elements should communicate effectively – rather than focus on just properties.
I'm sorry that I long ago coined the term "objects" for this topic because it gets many people to focus on the lesser idea. The big idea is "messaging". [2]
[bookmark: _Toc71674888]1. OO Solution Design
The design is a simplified version of the one suggested.
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Classes are
· Carpark
· Barrier
· Sensor
· Cardreader

[bookmark: _Toc71674889]1.1 Carpark
Attributes
· Capacity
· Used spaces
Methods
· Increment used spaces
· Decrement used spaces
· Available spaces
[bookmark: _Toc71674890]1.2 Barrier
Attributes
· Barrier
Methods
· Change boolean state
[bookmark: _Toc71674891]1.3 Sensor
Attributes
· Sensorin
· Sensorout
Methods
· Change boolean state


[bookmark: _Toc71674892]1.4 Cardreader
· IDnumber

Methods
· Read card
· Check card
· Update reader with permission/deny
[bookmark: _Toc71674893]2. Testing
User input is required in several areas. Whilst there were fails during testing, most could be resolved with some data control, i.e. limiting types of data that can be entered.
The number of spaces occupied/available are displayed every time a car enters or leaves the carpark, so testing of the output is checking that the counts have incremented/decremented at each change.
[bookmark: _Toc71674894]2.1 Spaces Occupied
Adding more cars than there are spaces:
[image: ]
PASS - performs as designed
Setting spaces occupied to the capacity:
[image: ]
PASS - performs as designed
Setting spaces occupied to zero:
[image: ]
PASS - performs as designed
Setting spaces occupied to a negative integer:
[image: ]
FAIL
Setting spaces used to a float:
[image: ]
FAIL
Setting spaces used to a negative float:[image: ]
FAIL

Setting spaces used to text:
[image: ]
FAIL – loops constantly when text was entered 
[bookmark: _Toc71674895]2.2 In/Out Choice
Entering text instead of 0, 1 or 2:
[image: ]
FAIL – should loop back to input prompt
Entering integer other than 0, 1 or 2:
[image: ]
PASS
Entering a negative integer:
[image: ]
PASS


[bookmark: _Toc71674896]2.3 Adding and removing Cars
Adding several cars and removing several cars:
[image: ]
PASS
Set spaces used to 29. Add one car, then add another car:
[image: ]
FAIL – allows more cars than there is capacity for
Set spaces used to 1, remove one car, then remove another:
[image: ]
FAIL
Entering a float:
[image: ]
FAIL – 1.9 was entered, the loop terminated itself after using 1.9 as 2
Entering a negative float:
[image: ]
FAIL –the loop terminated itself 

[bookmark: _Toc71674897]2.3 Checking Boolean Status
The program displays data about the status of the sensor and barrier bools, so these do not need additional tests. Where a bool status is displayed this is live data, not static, and shows how the program is progressing:
[image: ]
[bookmark: _Toc71674898]3. User Guide
This solution has a simple testing menu. When you start the  program:
Total carpark capacity is set by the code - in this case to 30.
Tester is prompted to set the number of spaces they want to flag as occupied:
[image: ]
Tester sets the number of spaces occupied – in this case 15.
The code will check space availability, feed that information back, and if the occupied spaces are within the limits of 0 and 30 (capacity) they are offered the choice to have a car enter or exit the carpark:
[image: ]
Option 1 will add a car and generate a status update:
[image: ]
Where bools are referred to the bool status is referenced to the actual bool, it is not static text. This allows the tester to see the actual bool status in order to error check.
Capital letters indicate a prompt to the driver, or a physical change (i.e.. barrier open):
[image: ]
[image: ]
Option 2 removes a car from the carpark. It is similar to option 1 but does not have an ID card check:
[image: ]
Option 0 ends the loop and exits the program:
[image: ]

Attempting to fill or overfill the carpark will generate notifications and end the program.
Tester has tried to add 35 cars to a 30 space carpark:
[image: ]
Tester has filled the carpark at first prompt:
[image: ]
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[bookmark: _Toc71674900]Appendix
Source code:
reader.h
#pragma once

// did not finish this set up

reader.cpp
//#include reader.h

// did not finish this set up

barrier.h
#pragma once

void barrierup(bool& x);
void barrierdown(bool& y);

barrier.cpp
#include <iostream>

void barrierup(bool& x)
{
	x = x + 1;
}
void barrierdown(bool& y)
{
	y = y - 1;
}

sensor.h
#pragma once
/*
class cSensor {
	class Sensorin : public Sensor
	class Sensorout : public Sensor

};
intended to create 2 sensors but couldn't get it working
*/


void sensorin(bool& x);
void carpassedin(bool& x);

void sensorout(bool& y);
void carpassedout(bool& y);

sensor.cpp
#include <iostream>

void sensorin(bool& x)
{
	x = x + 1;
}
void sensorout(bool& y)
{
	y = y - 1;
}
void carpassedin(bool& x)
{
	x = x - 1;
}
void carpassedout(bool& y)
{
	y = y + 1;
}

carpark.h
#pragma once

class cCarpark
{
public:
	void setCapacity(int);
	int	getCapacity();
	int capacity;

	int cap;   //capacity - fixed during testing
	int used;           //spaces occupied 
	int avail;          //available spaces  
	bool full = 0;        //indicates when carpark full AND triggers the FULL sign

};

carpark.cpp
#include "carpark.h"

void cCarpark::setCapacity(int x)   
{
	capacity = x;
}

int cCarpark::getCapacity()
{
	return capacity;
}
void reduceused(int& x, int& y)		//used repeatedly to update used spaces
{
	x = x - 1;
	y = y + 1;
}
void increaseused(int& x, int& y)
{
	x = x + 1;
	y = y - 1;
}

source.cpp
#include "carpark.h"
#include "sensor.h"
#include "reader.h"
#include "barrier.h"
#include <iostream>
using namespace std;

void increaseused(int& x, int& y);	//cannot see why, but if these are moved to carpark.h the program cannot use them
void reduceused(int& x, int& y);

int main()
{
	//cannot see why, but if these vars are moved to carpark.h the program cannot use them
	//int cap;			capacity - fixed during testing
	int used;           //spaces occupied 
	int avail;          //available spaces  
	bool full = 0;      //indicates when carpark full AND triggers the FULL sign
	bool in = 0;
	bool out = 0;
	bool barrier = 0;

	int choice = 1;

	cCarpark thecarpark;		//instantiate object thecarpark of type carpark(class) 
	thecarpark.setCapacity(30);		//sets capacity for thecarpark
	//cCarpark secondcarpark;		// use this is instantiate another carpark - code here to demonstrate options
	//secondcarpark.setCapacity(100);		//sets capacity for secondcarpark to 100 - code here to demonstrate


	cout << "capacity = " << thecarpark.getCapacity() << endl;
	cout << "How many spaces are already occupied?" << endl;    //user sets number to test
	cin >> used;
	avail = thecarpark.getCapacity() - used;


	if (thecarpark.getCapacity() < used)
	{
		full = true;
		cout << "   !!! SYSTEM ERROR - used spaces greater than capacity !!!" << endl; 
		exit(0);		//should have been written to offer user another chance to enter acceptable value
	}
	if (thecarpark.getCapacity() == used)
	{
		cout << "   !!!CARPARK FULL!!!   " << endl;  //FULL sign triggered - no separate class for sign
		exit(0);	//should have been written to prompt user to allow a car to exit
	}

	//check and display carpark status
	cout << "Carpark capacity is " << thecarpark.getCapacity() << ", " << used << " spaces are occupied and " << avail << " spaces are available " << "\n";
	cout << "\n";


	while (choice != 0)
	{
		cout << "1: Sensor detects incoming car" << endl;
		cout << "2: Sensor detects outgoing car" << endl;
		cout << "enter a choice between 1 and 2, or 0 to finish" << endl;
		cin >> choice;
		switch (choice)					//the switch cases should have been written as functions
		{
		case 1:
			cout << "you chose option 1" << endl;
			cout << "sensorin bool was " << in << " indicating no incoming car present" << endl;  //lower case is to show what is going on in the code
			cout << "barrier bool was " << barrier << " indicating barrier closed" << endl;
			sensorin(in);
			cout << "sensorin bool is now " << in << " indicating that an incoming car is present" << endl;

			cout << " prompt - PRESENT CARD TO SCANNER" << endl;    //upper case are prompts for user or outputs for user to see
			// card accepted or rejected - should have been a function to allow user to select
			// rejection would notify driver and return to offering options to enter/leave carpark
			cout << " notification - ID ACCEPTED" << endl; //as no reader funtion written yet, manually coded as card accepted
	
			barrierup(barrier);
			cout << "   !!! BARRIER OPENS !!!" << endl;   // UPPER CASE with ! or * is to show action
			cout << "barrier bool is now " << barrier << " indicating barrier open" << endl;
			cout << "car has entered the carpark" << endl;   //no inputs, just code progession
			carpassedin(in);
			cout << "sensorin bool is now " << in << " indicating no incoming car present" << endl;
			barrierdown(barrier);
			cout << "   !!! BARRIER CLOSES !!!" << endl;
			cout << "barrier bool is now " << barrier << " indicating barrier closed" << endl;
			increaseused(used, avail);				//increment/decrement calculations repeat - created as functions
			avail = thecarpark.getCapacity() - used;  
			cout << "Carpark capacity is " << thecarpark.getCapacity() << ", " << used << " spaces are occupied and " << avail << " spaces are available " << "\n";
			cout << "\n";
			break;
		case 2:
			cout << "you chose option 2" << "\n" << endl;
			cout << "sensorout bool was " << out << " indicating no outgoing car present" << endl;
			cout << "barrier bool was " << barrier << " indicating barrier closed" << endl;
			sensorout(out);
			cout << "sensorout bool is now " << out << " indicating an outgoing car is present" << endl;
			barrierup(barrier);
			cout << "   !!! BARRIER OPENS !!!" << endl;
			cout << "barrier bool is now " << barrier << " indicating barrier open" << endl;
			cout << "car has exited the carpark" << endl;
			carpassedin(out);
			cout << "sensorout bool is now " << out << " indicating no outgoing car present" << endl;
			barrierdown(barrier);
			cout << "   !!! BARRIER CLOSES !!!" << endl;
			cout << "barrier bool is now " << barrier << " indicating barrier closed" << endl;
			reduceused(used, avail);
			avail = thecarpark.getCapacity() - used;
			cout << "Carpark capacity is " << thecarpark.getCapacity() << ", " << used << " spaces are occupied and " << avail << " spaces are available " << "\n";
			cout << "\n";
			break;
		default:
			break;
		}
	}

	return 0;
}
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