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[bookmark: _Toc77881662]Summary
This is a vehicle parking system that uses object-oriented programming to add and remove cars from a parking lot using different components. The structure of the design is as follows: The car park class is the main class that holds reference to sensor, barrier, fullSign, IDReader and Vehicle. This class has an update function that receives a Vehicle and IDReader object and stores it into a vector. A vector has been used as it is dynamic data structure unlike an array. 

The cCarPark class has a reference to our carPark class. This carPark object is used to manage the whole parking system. A loop runs in main and provides a value of i. This value is used to show different operations and is passed using the update function. A total of 6 actions have been implemented using the “system polling” template.
[bookmark: _Toc77881663]Carpark.cpp
Includes methods defined outside the scope of the CarPark class to control the capacity and number of free spaces. The update method is key to the program as it contains the logic for determining if a vehicle can or cannot park.
A Boolean flag is used to set a true/false condition if Serial number ID values match. If there is a match a message will be thrown and vehicle will not be parked. Else if there is no match, the values from user are pushed back to their subsequent vector.
[bookmark: _Toc77881664]Carpark.h
Uses a constructor with parameter for capacity so that capacity is set upon object creation.
The Carpark class contains three dynamic data structures (vectors); two that hold reference values for the personalID and serialID classes, and one that holds the values for the vehicles. The barrier, sensor and fullsign classes all have objects created within the carpark class. These are used to call the methods when instantiated in the main loop of code. Parking space availability is managed by the incrementSpaces and decrementSpaces methods. There is also the update() method which is called for updating the vectors.
[bookmark: _Toc77881665]cCarpark.h
Uses a pointer to create a reference to the carpark class. It includes a constructor that accepts int value to determine carpark capacity upon object instantiation.  It also contains the method which is called to trigger the unit testing block of code: string TestChecker(int i);.
[bookmark: _Toc77881666]cCarpark.cpp
The bulk of the program’s logic resides here. Testing logic for the four unit tests is comprised of slightly modified logic from the main block. The tests are covered in more detail in the testing section of this document.
The carpark object is instantiated before being passed through the main block of code which follows the template dictated by the assignment brief, ie polling and reacting to state. There are six key actions which are accessed chronologically using a loop from main.pp. These are:
1(i=0): Car is at entrance: record ID and SerialID. Update sensor status, raise barrier, store values in vectors, lower barrier, increment the number of spaces and output the number of spaces remaining.
2(i=1): Car is at exit and about to leave: get car details from vector, print car details. Update fullsign and sensor states (we do this by using objects created in Carkpark class to pass integer to update method). Raise barrier, update vector to remove vehicle, lower barrier and decrement parking spaces. Print spaces left.
3(i=2): Contains the logic for setting state of fullsign object. If remaining spots is greater than 0, program outputs “full signed turned off” else computer outputs “Full signed turned on”.
4(i=3): This block contains a for loop which allows the user to continue adding vehicles to the car park until the maximum capacity is met. When this condition has been met, no more vehicles will be able to park and the logic will determine that the full sign is to be engaged.
5(i=4): Vehicle arrives at entrance: if else statement which determines that if spaces left is greater than 0 then car can park. Raise bar, update vectors, lower bar and increment spaces. However, if parking lot is full, computer outputs a string with the warning that vehicle cannot be parked and no details are stored.
6(i=5): This block contains the logic for removing vehicles from the car park. This is done by using the car serial number attribute which is input by the user. The user input is stored as a variable and compared with the values stored in the serialID vector. The value is then used to remove the vehicle, SID and personalID from the vectors. If user enters an invalid serialID a Boolean flag will trigger a computer output command to display that the ID number does not exist.
[bookmark: _Toc77881667]Carpark.h
Uses a constructor with parameter for capacity so that capacity is set upon object creation.
The Carpark class contains three dynamic data structures (vectors); two that hold reference values for the personalID and serialID classes, and one that holds the values for the vehicles. The barrier, sensor and fullsign classes all have objects created within the carpark class. These are used to call the methods when instantiated in the main loop of code. Parking space availability is managed by the incrementSpaces and decrementSpaces methods. There is also the update() method which is called for updating the vectors.
[bookmark: _Toc77881668]Carpark.cpp
Includes methods defined outside the scope of the CarPark class to control the capacity and number of free spaces. The update method is key to the program as it contains the logic for determining if a vehicle can or cannot park.
A Boolean flag is used to set a true/false condition if ID values match. If there is a match a message will be thrown via cout. Else if there is no match the values from user cinput are pushed back to their subsequent vector.
[bookmark: _Toc77881669]Barrier.h
Contains all method definitions for changing state of barrier. State is stored in private accessor as int value UP. 
[bookmark: _Toc77881670]Barrier.cpp
Simple methods which define the behaviour of the barrier class. Default barrier state is lowered (UP = 0) methods can then either set state to be Raised (UP = 1) or lowered (UP=0). This is achieved during runtime by calling the methods with the object “Bar” which is instantiated from the barrier class from within the public access’ modifier of carpark. 
[bookmark: _Toc77881671]FullSign.h
Holds integer attribute for light state in private. The public accessor provides methods for changing the state and updating the int attribute held in private.
[bookmark: _Toc77881672]Fullsign.cpp
Contains the class methods for the Fullsign class. Default state is set to light off: lightOn=0 where lightOn=1 is incorporated into to the switchOn method to change the state light state to enabled. The switchOff method can be called to turn the light state back to off: lightOn=0.
The update method uses a “this” pointer to ensure we are using the current class instance variable.
[bookmark: _Toc77881673]Vehicle.h
Vehicle class containing two private class attributes for model and manufacturer. Public accessor contains constructor for setting both the private attributes. Get model and manufacturer methods are declared.
[bookmark: _Toc77881674]Vehicle.cpp
Contains methods for the vehicle class for getting and setting model and manufacturer.
[bookmark: _Toc77881675]Id_Reader H
Base class with private int value, virtual methods to achieve runtime polymorphism. Methods accessed by the objects of derived classes using arrow operator(pointer).
[bookmark: _Toc77881676]Id_Reader.cpp
Contains the method for setting IDreader attribute to 0.
[bookmark: _Toc77881677]PersonalIDReader.h
This is a sub class that inherits from the base ID_Reader class. Public methods include class constructor and shares the same get, read and update methods held in the base interface class (ID_Reader).
[bookmark: _Toc77881678]PersonalIDReader.cpp
Simple methods get, read and update Serial number for PersonalID class.
[bookmark: _Toc77881679]SerialIDReader.h
A sub class that inherits from the SerialIDReader base class private accessor contains serialNumber. Public methods include class constructor and shares the same get, read and update methods held in the base interface class (ID_Reader).
[bookmark: _Toc77881680]SerialIDReader.cpp
Simple methods get, read and update Serial number for SerialID class.
[bookmark: _Toc77881681]Sensor.H
The class contains a private attribute that contains a Boolean value to represent the sensor state i.e. on or off. Public methods are declared along with class constructor for checking for car and an update method for passing the Boolean value.
[bookmark: _Toc77881682]Sensor.cpp
Contains class methods that set the default Boolean status to false and a method that returns true if Vehicle is present.
[bookmark: _Toc77881683]Main.cpp
Includes the 4 assertation tests which are called at the start of the program. Also contains for loop that segments code from Carpark into 6 chunks representing different states.


[bookmark: _Toc77881684]Tests
The tests all use assertation statements to test for specific condition outcomes.
The test follows the same structure as the program code i.e., use of barrier/sensor classes to ensure consistency between tests results and what we would expect of the primary program code.
Tests are written to succeed; hence the computer will output “Test Passed” unless the assertation fails, at which point the program will stop with an assertion error.
Test 1 assumes the carpark will return with 9 free spaces after a vehicle has been parked. 
Test 2 assumes the carpark will return with 10 free spaces after a vehicle has exit. 
(Note: we run the car park object through the block of code for test checker 0 first to ensure we have a car parked before we run the assertions check against the second block of test code (1)).
Test 3 test three checks that there are remaining parking spaces left. Integer value 0 is returned for true and 1 for false.
Test 4 checks that 2 cars with the same serial number cannot be parked simultaneously. 
[bookmark: _Toc77881685]User guide
Tests need no input from user and are run each time the program starts.
Integer values must be entered for serial ID and Personal ID. (I didn’t have time to work out user input validation in c++. I thought I could just use catch and try like in c# and left it too late.)
Manufacturer and Model accept string values.
When unparking vehicle, enter a SerialID of a car that is already parked.

