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1. Systems Design
1.1 Introduction
Mainly using C++language to complete the parking lot management system. This program mainly implements the input and storage of basic information of vehicles, the input and output of basic information of all vehicles, the viewing of basic information of vehicles by license plate number or model, the deletion of basic information of vehicles by license plate number, and the modification of basic information of vehicles by license plate number.
Entering the operating system, you can park, display vehicle information, delete vehicle information, modify vehicle information, query vehicle information, count vehicle information, save vehicle information, exit, and other operations. After entering the parking system, enter the parking information, and the parking is successful; Enter to modify vehicle information, input the license plate number, and first output the searched vehicle information, then input the modified vehicle information, and the modification is successful; Entering the display of vehicle information will directly display all vehicle information from the factory; Enter to delete vehicle information, enter the license plate number, and the searched vehicle information will be output first. Then, enter the time of deletion to display the parking fee and successfully delete it; Entering the statistics of vehicle information can display the current number of vehicles in the parking lot; Save the entire information; Exit the system and end.
1.2 Class Design
(1) Vehicle Class: Vehicle
(2) Vehicle Management Class: Many_ Vehicle
1.3 Relationships between Classes
(1) Vehicle class: base class
(2) Many_ Vehicle Vehicle Array Class: Public Inherited Vehicle Class
1.4 Class Diagram
	· Class
	Vehicle

	· Data Members
（public）
	int num;                  // number
char ID[N];            // license plate number
char Vehicle_ Drirer[N];    // driver
double Emption_ Time;// Purchase time (XXXX years) (how many months)
int Type;
//Models (1-Bus, 2-Car, 3-Truck, 4-Motorcycle, 5-SUV) Common Variables
double ODO;                 // Total kilometers
int Base_ fee;                   // Basic maintenance costs
int RoadFee;                   // Road maintenance fee
double OilKm;                  // Fuel consumption/km
double Total_ cost;               // Accumulated total expenses

	· Others
	friend Manage_Vehicler;
Vehicle();
~Vehicle(){};



	· Class
	Manage_Vehicler

	· Data Members
（public）
	Vehicle vehicle[N];             // All vehicles
int Max_ Passenger[N];     // Maximum passenger capacity (coach)
int coach[N];          // Number of boxes, sedan
int weight[N];        // Load capacity (truck)
int velocity[N];       // Maximum speed (motorcycle)
double height[N];           // Fence height (SUV)
int eapacity[N];      // Battery capacity (Ah) (electric vehicle)
int top;        // Record the current number of vehicles

	· Member functions
（public）
	void Add_ vehicle();     // Add vehicle
void Search_ vehicle();  // Query vehicles
void Displays_ information();   // Display Vehicle Information Library
void Edit_ vehicle();// Editing function
void Delect_ vehicle();   // Delete vehicle
void Sum_ vehicle(); // statistical information 
void Read_ vehicle();// Read vehicle information
void Write_ vehicle();   // Vehicle information storage
void Interface(); // General interface

	· Other
	Manager(){top = 0;}
~Manage_Vehicler(){};



1.5 Class Definition Description
Class Vehicle//Automotive
{
public:
int num;                  // number
char ID[N];                  // license plate number
char Vehicle_ Drirer[N];             // driver
double Emption_ Time;      // Purchase time (XXXX years) (how many months)
int Type;// Models (1-Bus, 2-Car, 3-Truck, 4-Motorcycle, 5-SUV) Common Variables
double ODO;                 // Total kilometers
int Base_ fee;                           // Basic maintenance costs
int RoadFee;                   // Road maintenance fee
double OilKm;                  // Fuel consumption/km
double Total_ cost;               // Accumulated total expenses
friend Manage_ Vehicler;
public :
Vehicle();
~Vehicle(){};
};

class Manage_ Vehicle: public Vehicle//Total class (management class)
{
private:
Vehicle vehicle[N];             // All vehicles
int Max_ Passenger[N];         // Maximum passenger capacity (coach)
int coach[N];          // Number of boxes, sedan
int weight[N];        // Load capacity (truck)
int velocity[N];       // Maximum speed (motorcycle)
double height[N];           // Fence height (SUV)
int eapacity[N];         // Battery capacity (Ah) (electric vehicle)
int top;        // Record the current number of vehicles
public:
Manage_ Vehicler() {top=0;}//The initial value of the vehicle is 0. The total number of vehicles
void Add_ vehicle();     // Add vehicle
void Search_ vehicle();  // Query vehicles
void Displays_ information();    // Display Vehicle Information Library
void Edit_ vehicle();    // Editing function
void Delect_ vehicle();   // Delete vehicle
void Sum_ vehicle();     // statistical information 
void Read_ vehicle();    // Read vehicle information
void Write_ vehicle();   // Vehicle information storage
void Interface(); // General interface
~Manage_ Vehicler(){};
};

1.6 Function Design
(1) Adding Functions
Add a new data. If the information database is full, display "Information database is full! New data cannot be added!" and exit adding; If the number is duplicate, it will display "Duplicate data addition! Cancel addition!" and exit the addition; If it is possible to add, prompt the user "The current information database is not full! Can add...", and after entering the vehicle information, display "Data added successfully!" and save the current added data. The total number of vehicles in the information database will be increased by one.
[image: 1]
Figure1 Add Vehicle
(2)  Query Functions
Query vehicle information and display it. The system prompts three query methods: query by vehicle manufacturing company, query by number, and query by category. Select the query method by entering the serial number. If there is no vehicle information under the queried manufacturing company, number, or category, the user will be prompted that the requested information does not exist and will exit the query. If the information exists, the vehicle information to be queried will be displayed. After the display is completed, the user will be prompted with "Query completed!". If the information exists, the vehicle information to be queried will be displayed. After the display is completed, the user will be prompted with "Query completed!" and will exit the query.
[image: 3]
Figure2 Query Vehicle
(3) Display Function
Display all vehicle information.
[image: ]
Figure3 Display Vehicle
(4) Editing Functions
Modify existing vehicle information. The user enters a number. If there is no such number, the user will be prompted with "The number does not exist!" and exit editing; Otherwise, the user will be prompted with 'Please re-enter vehicle information'. After the user enters the new information, the system will save it and exit editing. The number cannot be modified during editing.
[image: ]
Figure4 Editing Vehicle
(5) Delete Function
Delete existing vehicle information. The user enters the vehicle number, and if there is no such number, the user will be prompted with "Operation failed! The number does not exist!" and exit deletion; Otherwise, delete the vehicle information under this number and prompt the user with "Operation successful! The vehicle has been deleted from the database!" and save, reducing the total number of vehicles in the information database by one.
[image: ]
Figure5 Delete Vehicle
(6) Statistical Functions
Classify the vehicle information in the information base. Count the number of buses, cars, and trucks, as well as the total number of vehicles, and output them separately.
[image: 2]
Figure6 Statistical Vehicle
1.7 Main function
int main()
{   
	shine();
	system("color F0");
	system("date");
	Manage_Vehicler a;
	a.Interface();
	//~Manage_Vehicler();
	return 0;
}
1.8 Experience
Added the function of querying vehicles by number and vehicle category not mentioned in the title, and completed the entire process through file reading and writing operations. And some beautification has been made to the interface of the vehicle management system, with font and background colors adjusted to a more readable black and white color. 
When deleting vehicle information, the total number of vehicles in the information database needs to be reduced by 1. At the beginning of operation, there was a phenomenon of duplicate information; Later, copy each information in the array to the front, output it in sequence, and finally subtract 1 from the total number of vehicles in the array before running, which is correct.
At the beginning, the screen cleaning was written after each function function. After executing the function, the screen will be automatically cleared, and the executed content will be cleared with a flash; Later, the screen cleaning was written at the back of the welcome interface. Pressing the Enter key executed the screen cleaning function and entered the main menu, which looked much clearer.
I have referred to some programs for this course design, which is a challenge and exercise for me. On the basis of completing the design requirements, I added my own ideas and other program content to the program, which means that I have improved the program and made some innovations. Although I feel that my innovation is not typical enough, after this modification, I am satisfied with the modified program.
2. Characteristics of OO Programming
（1） OO Programming
The core idea of Object oriented programming is data abstraction, inheritance, and dynamic binding[1]. By using data abstraction, we can separate the interface of a class from its implementation; By using inheritance, similar types can be defined and their similar relationships can be modeled; By using dynamic binding, it is possible to ignore differences in similar types to a certain extent and use their objects in a unified manner.
（2） Class
Class is the general term for things of the same class. Description: Class is an abstract term for things in the world, while object is the corresponding entity of this thing. Human is a class, which is an instantiation of human. In C++language, the behavior of objects in a class is defined in the form of functions (methods), the properties of objects are defined in the form of member variables, and classes include the properties and functions of objects. On the basis of the C structure, classes in C++add private (private) and protected (protected) in addition to public access, and default to private[2].
	public
	The member variables or member functions declared by public can be accessed by any member

	private
	Private, member variables or member functions declared by private cannot be accessed by any member other than themselves

	protected
	Protected, member variables or member functions declared by protected can be accessed by subclasses other than themselves


（3） Object
In the world of computers, when facing the idea of object programming, we need to think about problems in terms of objects. Firstly, we need to abstract real entities as objects, and then consider the properties and behaviors that this object possesses. After identifying the properties and behaviors of this object, it is defined and can be described by encapsulating these unique properties and behaviors. From this, it can be seen that a class is essentially the carrier of encapsulating object properties and behaviors, while an object is an instance extracted from the class. From the perspective of the operating system[2].
Stack (operating system): Automatically allocated and released by the operating system, storing function parameter values, local variable values, etc. Its operation is similar to a stack in a data structure.
Heap (operating system): Generally, it is allocated and released by the programmer. If the programmer does not release it, it may be reclaimed by the OS at the end of the program, and the allocation method is similar to a linked list.
From the perspective of data structure
There are stacks (also known as stacks) and heaps, which are definitions in data structures and are different from those in operations[3].
（4） Aggregate Class
Object oriented programming has: encapsulation, inheritance, polymorphism.
Encapsulation is the core idea of object-oriented programming. Encapsulating the attributes and behaviors of an object, the carrier of which is a class[4]. Classes usually hide the implementation details from customers, which is the idea of encapsulation. When using a library function, it is only necessary to know its function, and there is no need to understand its internal workings, such as the print function. We only need to know that using it can output the content we want to output, and using encapsulation ensures the integrity of the internal data structure of the class, Users who use this class cannot easily manipulate this data structure directly, and can only execute data that the class allows to be exposed. This avoids the impact of external operations on internal data and improves the maintainability of the program.
（5） Inheritance
There is a relationship between classes. When we write a class, we find that it is similar to the member variables and member methods of a class outside of the class, and has a certain inclusion relationship. The two classes we write will have many similarities. When designing software code, inheritance thinking can be used to shorten software development time, reuse previously defined classes, improve system performance, and reduce the probability of errors during use[5]. This is why some people write a function and save the code. The next time we need this requirement, we can use the code directly.
（6） Polymorphism
The definition of polymorphism refers to allowing objects of different types to respond to the same message. The same message can adopt multiple different behavior modes based on the different sending objects. Sending a message is a function call. According to the different methods of the calling object, polymorphism is manifested in rewriting and overloading, which refers to multiple representations of the class, such as rewriting the parent class with different parameter subclasses with the same name. Overloading occurs in a class. Rewriting occurs in a subclass, which means that the subclass rewrites a method with the same name as the parent class[6].
Overloading feature: The method name is the same, the return type is different, and the parameters passed in to the method are different (including the number and type).
Overloading is compilation time polymorphism, also known as static polymorphism. Compilation time polymorphism is achieved through overloading, which is determined by the number of parameters, type, and order (must be in the same class)
Rewritten feature: The method name is the same, the return type, and the parameters are all the same, and must occur in a subclass.
Rewriting is a polymorphism at runtime that determines the call to a function based on the actual situation.
（7） Virtual Methods
Virtual methods can have implementation entities, and if a method's declaration contains a virtual modifier, it is called a virtual method. Virtual methods are methods that can be overridden by subclasses. If subclasses override virtual methods, the rewritten logic will run at runtime; If the subclass does not override the virtual method, the logic of the parent class will run at runtime After using the virtual modifier, static, abstract, or override modifiers are no longer allowed.
Before a virtual method, there cannot be static, abstract, or override modifiers. It is not possible to specify the override of the virtual method while declaring it, which means that the override modifier cannot be added before the virtual method because it is declared in the base class and cannot be rewritten. Virtual methods cannot be private and cannot have a private modifier because they are inherited in subclasses[7].
The general method is statically compiled into the execution file during compilation, and its relative address remains unchanged during program execution, which means it is written dead! However, Virtual function is not statically compiled during compilation, and its relative address is uncertain. It will dynamically judge the function to be called according to the runtime object instance.
The specific inspection process is as follows:
When calling a method of an object, the system will directly check the class defined by the object declaration, that is, the declaration class, to see if the called method is a virtual method. If it is not a Virtual function, it will execute the function directly. If there is a virtual keyword, that is, a virtual method, then it will not immediately execute the function, but will go to check the instance class of the object. In this instance class, it will check whether the definition of the instance class has the coverage of the Virtual function of the same name. If so, it will directly execute the coverage of the Virtual function of the (subclass), otherwise it will continue to find the Virtual function of the same name that was first covered in its parent class, To put it simply, each parent Virtual function table has a pointer to the Virtual function in the base class. If the parent Virtual function is overwritten in the subclass, the address of the Virtual function in the parent class will be overwritten in the Virtual function table with the corresponding redefined address of the function in the subclass. Otherwise, no change will be made. If a new Virtual function is defined in a subclass, a record will be added to the Virtual function table to record the address of the function (Virtual function table stores Virtual function addresses in order. Remember, although Virtual function table has added content, the size of the class does not change at this time, because there is always only one pointer to the Virtual function table).
3. Conclusion
Each developed computer software should aim to meet the actual needs of users. When there are problems in the requirements analysis and planning stages, it will affect the later software design, functional implementation, and other work. Therefore, conducting a comprehensive and detailed investigation of computer network users and developing plans based on relevant results is particularly important for object-oriented programming design. However, user needs are not fixed and may change due to certain factors, and users may have new requirements for software functionality at any time. It can be difficult to modify a software that has been designed using traditional top-down methods. In the process of object-oriented programming software design, it is relatively simple to implement modifications based on the actual needs of users through bottom-up design and development methods. At the same time, if users have requirements for the software and the structure of the software is not clear during operation, object-oriented technology is used to virtual the corresponding objects in the software for network users, that is, to construct corresponding virtual objects according to the specific requirements of users, in order to provide potential phenomena for users and ensure that users can have a thorough understanding of each requirement. Object oriented programming effectively combines structured programming and data abstraction concepts, and replaces traditional data operations with big data. From a life perspective, object-oriented programming design is adept at combining operations on data structures, assigning corresponding specified actions to each group of similar objects, and requires that different operations cannot be performed on the same group of objects, nor does it support the same operation on different groups of objects. Object oriented programming is designed to specify the corresponding properties and behaviors for each data type. The concept of abstraction is cleverly and reasonably applied in computer software design, enabling people to comprehensively understand each data type, predict their roles and specific behaviors.
In summary, object-oriented programming design can meet the actual needs of parking management systems, and its maintainability and scalability should be taken into account when designing. When there are changes in system requirements, the code with the least requirements can be relied on to meet new requirements. No matter how the requirements change, its core content will not change. Based on this, when designing a parking management system, it is necessary to ensure that the system design model meets the changing needs of different requirements in the later stage according to actual needs.
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Appendix
#include"Mary_Vehicle.h"
//车辆类
class Vehicle              //汽车类
{
public:
	int num;                  //编号
	char ID[N];                  // number plate
	char Vehicle_Drirer[N];             //驾驶人
	double Emption_Time;                     //Buying time(XXXXyear)（多少个月）
	int Type;                      //型号(1-bus,2-小轿车,3-卡车,4-摩托车，5-越野车)        公共变量
	double ODO;                 //总公里数
	int Base_fee;                           //基本维护费用
	int RoadFee;                   //road toll
	double OilKm;                  //耗油量/公里
	double Total_cost;               //累计总费用
	friend Manage_Vehicler;
public:
	Vehicle();
	~Vehicle() {};
};
Vehicle::Vehicle() {
	ID[N] = 0;
	Vehicle_Drirer[N] = '无';
	Emption_Time = 2000.0;
	Type = 0;
	ODO = 0.0;
	Base_fee = 0;
	RoadFee = 0;
	OilKm = 0.0;
	Total_cost = 0.0;
}
//车辆数组类，公有继承自车辆类
class Manage_Vehicler :public Vehicle              //总的类（管理类）
{
private:
	Vehicle vehicle[N];             //所有车辆数	
	int Max_Passenger[N];         //最大Passenger capacity（bus）    
	int coach[N];          //箱数，轿车
	int weight[N];        //载重量（卡车）
	int velocity[N];       //最大速度（摩托车）
	double height[N];           //栏板高（越野车）
	int eapacity[N];         //电池容量（Ah）(电动汽车)
	int top;        //记录当前车辆数量
public:
	Manage_Vehicler() { top = 0; }//车辆初始值为0  车辆总数
	void Add_vehicle();     //添加车辆
	void Search_vehicle();  //查询车辆
	void Displays_information();    //显示车辆信息库
	void Edit_vehicle();    //编辑功能
	void Delect_vehicle();   //删除车辆
	void Sum_vehicle();     //统计信息
	void Read_vehicle();    //读出车辆信息
	void Write_vehicle();   //车辆信息存盘
	void Interface(); //总界面
	~Manage_Vehicler() {};
};
//添加车辆  
void Manage_Vehicler::Add_vehicle()
{
	ifstream infile;
	infile.open("车辆信息.txt", ios::out);
	if (!infile)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕
	int a = 0, x, y;        // x代表car number	
	while (1)
	{
		if (top < N)         //判断top当前已存车辆数小于汽车最大存储数N
		{
			cout << "Please enter the vehicle information to be added" << endl;
			cout << "car number：";
			cin >> x;
			for (int j = 0; j < top; j++)         //判断编号是否重复
			{
				if (vehicle[j].num == x)
				{
					cout << "eeror! About to jump to the main function interface" << endl;
					a++;       //如果重复++，此时a不为0
					break;
				}
			}
			if (a == 0)                 //此时编号不重复
			{
				vehicle[top].num = x;
				cout << "number plate：";
				cin >> vehicle[top].ID;
				cout << "ID：";
				cin >> vehicle[top].Vehicle_Drirer;
				cout << "Buying time(XXXXyear)：";
				cin >> vehicle[top].Emption_Time;
				cout << "road toll：";
				cin >> vehicle[top].RoadFee;

				cout << "Vehicle model (1-bus, 2-car, 3-truck, 4-motorcycle, 5-SUV)：";
				cin >> vehicle[top].Type;
				while (!(vehicle[top].Type == 1 || vehicle[top].Type == 2 || vehicle[top].Type == 3 || vehicle[top].Type == 4 || vehicle[top].Type == 5)) //判断输入指令是否为1-3
				{
					cout << "输入车辆型号错误,请重新输入：";
					cin >> vehicle[top].Type;
				}

				cout << "Total kilometers:";
				cin >> vehicle[top].ODO;
				if (vehicle[top].Type == 1)    //此时是1-bus，
				{
					cout << "Maximum passenger capacity:";
					cin >> Max_Passenger[top];
					vehicle[top].Base_fee = 2000;   //基本维护费用
					vehicle[top].OilKm = 0.1;   //耗油量/公里
				}
				else if (vehicle[top].Type == 2)   //此时是2-小轿车
				{
					cout << "Number of carriages：";
					cin >> coach[top];
					vehicle[top].Base_fee = 1000;
					vehicle[top].OilKm = 0.05;
				}
				else if (vehicle[top].Type == 3)                           //此时是3-卡车
				{
					cout << "Load capacity:";
					cin >> weight[top];
					vehicle[top].Base_fee = 1500;
					vehicle[top].OilKm = 0.15;
				}
				else if (vehicle[top].Type == 4)                            //此时是4-摩托车
				{
					cout << "Maximum speed:";
					cin >> weight[top];
					vehicle[top].Base_fee = 1500;
					vehicle[top].OilKm = 0.15;
				}
				else if (vehicle[top].Type == 5)                            //此时是5-越野车
				{
					cout << "Fence height:";
					cin >> weight[top];
					vehicle[top].Base_fee = 1500;
					vehicle[top].OilKm = 0.15;
				}
				else if (vehicle[top].Type == 6)                            //此时是6-电动汽车
				{
					cout << "电池容量：";
					cin >> eapacity[top];
					vehicle[top].Base_fee = 1500;
					vehicle[top].OilKm = 0.15;
				}
				vehicle[top].Total_cost = (OilPrice * vehicle[top].OilKm * vehicle[top].ODO) + (vehicle[top].Emption_Time * vehicle[top].Base_fee);  //计算总费用
				top++;        //车辆总数加一
				Write_vehicle();      //调用车辆信息存盘函数,在下面定义
				cout << "Do you want to continue adding vehicles? (1-Yes, 2-No)：";
				cin >> y;
				while (!(y == 1 || y == 2))
				{
					cout << "Error in adding command number in input. Please re-enter:";
					cin >> y;
				}
				if (y == 2)
				{
					cout << "About to jump to the main function interface" << endl;
					break;
				}
			}
			else       //此时编号重复
				break;
		}
		else                    //top>N
		{
			cout << "车辆信息库已满,不能再添加车辆!" << endl;
			cout << "About to jump to the main function interface" << endl;
			flash();
			break;
		}
	}
	Sleep(1500);   //延迟1.5秒
	system("cls");//清空屏幕
	Interface();     //调用总界面函数
}
//查询车辆
void Manage_Vehicler::Search_vehicle()
{
	//ifstream infile;
   /* infile.open("车辆信息.txt",ios::in);
	if(!infile)
		{
			cout<<"error！"<<endl;
			Sleep(1500);
			return;
		}*/
	system("cls");//清空屏幕
	int choose, m = 0, n = 0, a = 0;
	char i, j, t[20];
	cout << "                                    |******************************" << endl;
	cout << "                                    |          Query Vehicle Interface        " << endl;
	cout << "                                    |******************************" << endl;
	cout << "                                    |*        ◇1.Query by Driver       *" << endl;
	cout << "                                    |*        ◇2.Query by Number       *" << endl;
	cout << "                                    |*        ◇3.Query by Type         *" << endl;
	cout << "                                    |******************************\n" << endl;
	cout << "                                    |◇Please enter your query options based on：";
	while (1)
	{
		cin >> i;
		cout << endl;
		if (i == '1' || i == '2' || i == '3')
			break;
		cout << "                                    |◇Input error, retype:";
	}

	if (i == '1')
	{
		cout << "                                    |◇Please enter the driver of the vehicle to be queried:";
		cin >> t;
	}
	else if (i == '2')
	{
		cout << "                                    |◇Please enter the desired querycar number：";
		cin >> n;
	}
	else if (i == '3')
	{
		cout << "                                    |◇Please enter the desired queryVehicle model (1-large passenger car, 2-small sedan, 3-truck, 4-motorcycle, 5-off-road vehicle)：";
		cin >> m
			;
	}

	for (int j = 0; j < top; j++)
		if (strcmp(vehicle[j].Vehicle_Drirer, t) == 0 || vehicle[j].num == n || vehicle[j].Type == m)   //strcmp比较，相同返回0，小于负数，大于正数。如果所输入的想要查找的依据在车辆管理系统中存在，就会输出对应的车辆全部信息
		{
			cout << "Number plate Driver Buying time (XXXXyear) Model characteristics Total kilometers Road toll maintenance cost Total fuel consumption cost" << endl;
			break;
		}
	for (j = 0; j < top; j++)
		if (strcmp(vehicle[j].Vehicle_Drirer, t) == 0 || vehicle[j].num == n || vehicle[j].Type == m)
		{
			cout << setw(0) << vehicle[j].num << setw(8) << vehicle[j].ID << setw(9) << vehicle[j].Vehicle_Drirer << setw(6) << vehicle[j].Emption_Time;  //前四个

			if (vehicle[j].Type == 1)
				cout << setw(23) << "bus" << setw(8) << "Passenger capacity:" << Max_Passenger[j];  //输出特性
			else if (vehicle[j].Type == 2)
				cout << setw(23) << "car" << setw(9) << "Number of carriages: " << coach[j];
			else if (vehicle[j].Type == 3)
				cout << setw(23) << "truck" << setw(9) << "Load capacity:" << weight[j];
			else if (vehicle[j].Type == 4)
				cout << setw(23) << "motorcycle" << setw(9) << "maximum speed:" << velocity[j];
			else if (vehicle[j].Type == 5)
				cout << setw(23) << "SUV" << setw(9) << "Height of railing board:" << height[j];

			cout << setw(6) << vehicle[j].ODO << setw(7) << vehicle[j].RoadFee << setw(8) << vehicle[j].Base_fee << setw(7) << vehicle[j].OilKm << setw(9) << vehicle[j].Total_cost << endl;
			a++;        //使a不为0
		}
	if (a != 0)
	{
		cout << "Do you want to make modifications? (1-Yes, 2-No):";
		cin >> choose;
		if (choose == 1)
			Edit_vehicle();        //调用编辑功能函数
	}
	else             //上述a++的函数未成功，最上面1，2，3的查询结果没有
	{
		if (i == '1') cout << "                                    |◇ID absent！" << endl;
		if (i == '2') cout << "                                    |◇car number absent！" << endl;
		else if (i == '3') cout << "                                    |◇car type absent！" << endl;
	}
	cout << "                                    |◇Press any key to return to the main function interface" << endl;
	char zz = _getch();   //无回显的取一个字符
	flash();
	Interface();         //调用界面函数
}
//显示车辆信息库
void Manage_Vehicler::Displays_information()
{
	//ifstream infile;
	infile.open("车辆信息.txt", ios::in);
	if (!infile)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕
	if (top != 0)      //top记录当前车辆数目
	{
		cout << "********************************************************************************" << endl;
		cout << "Number plate Driver Buying time (XXXX year) Model characteristics Total kilometers Road toll maintenance cost Total fuel consumption cost" << endl;

		for (int j = 0; j < top; j++)         //使用for循环对应输出，j代表车辆数
		{
			cout << setw(0) << vehicle[j].num << setw(13) << vehicle[j].ID << setw(9) << vehicle[j].Vehicle_Drirer << setw(6) << vehicle[j].Emption_Time;
			if (vehicle[j].Type == 1)
				cout << setw(13) << "bus" << setw(8) << "Passenger capacity:" << setw(2) << Max_Passenger[j];
			else if (vehicle[j].Type == 2)
				cout << setw(13) << "car" << setw(8) << "Number of carriages:" << setw(2) << coach[j];
			else if (vehicle[j].Type == 3)
				cout << setw(13) << "truck " << setw(8) << "Load capacity:" << setw(2) << weight[j];
			else if (vehicle[j].Type == 4)
				cout << setw(13) << "motorcycle " << setw(8) << "maximum speed:" << setw(2) << velocity[j];
			else
				cout << setw(13) << "SUV " << setw(8) << "Height of railing board:" << setw(2) << height[j];
			cout << setw(6) << vehicle[j].ODO << setw(7) << vehicle[j].RoadFee << setw(8) << vehicle[j].Base_fee << setw(7) << vehicle[j].OilKm << setw(9) << vehicle[j].Total_cost << endl;
		}
		cout << "********************************************************************************" << endl;
	}
	else
		cout << "车辆库为空！" << endl;
	cout << "Press any key to return to the main interface:";
	char z = _getch();        //从输出获得一个字符之后调用界面函数
	flash();
	Interface();
}
//编辑车辆，修改车辆      
void Manage_Vehicler::Edit_vehicle()
{
	//ifstream infile;
	infile.open("车辆信息.txt", ios::out);
	if (!infile)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕
	int i, j, a = 0;
	cout << "Please input the vehicle information that needs to be modified in sequence：" << endl;
	while (1)
	{
		cout << "car number";
		cin >> i;
		for (j = 0; j < top; j++)
		{
			if (vehicle[j].num == i)  //车库有此编号的车
			{
				cout << "number plate：";
				cin >> vehicle[j].ID;
				cout << "ID：";
				cin >> vehicle[j].Vehicle_Drirer;
				cout << "Buying time(XXXXyear)：";
				cin >> vehicle[j].Emption_Time;
				cout << "Models (1-bus, 2-car, 3-truck, 4-motorcycle, 5-SUV):";
				cin >> vehicle[j].Type;

				while (!(vehicle[j].Type == 1 || vehicle[j].Type == 2 || vehicle[j].Type == 3 || vehicle[j].Type == 4 || vehicle[j].Type == 5)) //判断是否有误
				{
					cout << "输入信息有误，请输入1-5：";
					cin >> vehicle[j].Type;
				}

				cout << "Total kilometers:";
				cin >> vehicle[j].ODO;
				cout << "road toll：";
				cin >> vehicle[j].RoadFee;

				if (vehicle[j].Type == 1)    //此时是1-bus
				{
					cout << "Maximum passenger capacity:";
					cin >> Max_Passenger[j];
					vehicle[j].Base_fee = 2000;
					vehicle[j].OilKm = 0.1;
				}
				else if (vehicle[j].Type == 2)   //此时是2-小轿车
				{
					cout << "Number of carriages：";
					cin >> coach[j];
					vehicle[j].Base_fee = 1000;
					vehicle[j].OilKm = 0.05;
				}
				else if (vehicle[j].Type == 3)                      //此时是3-卡车
				{
					cout << "Load capacity：";
					cin >> weight[j];
					vehicle[j].Base_fee = 1500;
					vehicle[j].OilKm = 0.15;
				}
				else if (vehicle[j].Type == 4)   //此时是4-摩托
				{
					cout << "maximum speed：";
					cin >> velocity[j];
					vehicle[j].Base_fee = 1000;
					vehicle[j].OilKm = 0.05;
				}
				else                        //此时是5-越野
				{
					cout << "Height of railing board：";
					cin >> height[j];
					vehicle[j].Base_fee = 1500;
					vehicle[j].OilKm = 0.15;
				}

				Write_vehicle();                  //调用存盘函数
				a++;         //成功后加一
			}

		}
		if (a == 0)      //未存成功，说明有错误
			cout << "This number does not exist and cannot be modified. Please re-enter!" << endl;
		else
		{
			cout << "Modified successfully! The system will return to the main interface." << endl;

			break;               //跳出while循环
		}
	}
	Sleep(1500);   //延迟1.5秒
	Interface();
}
//删除车辆
void Manage_Vehicler::Delect_vehicle()
{
	ifstream infile;
	infile.open("车辆信息.txt", ios::out);
	if (!infile)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕
	int i, a = 0;       //a用来判断循环是否成功
	while (1)
	{
		if (top == 0)   //车库为空无法删除
		{
			cout << "The vehicle information database is empty! The system will return to the function interface..." << endl;
			break;         //跳出while循环
		}
		else          //不为空
		{
			cout << "Please enter the car number that needs to be deleted：";
			cin >> i;
			for (int j = 0; j < top; j++)        //for循环用来删除所有存盘的信息
			{
				if (vehicle[j].num == i)   //car number存在
				{
					if (top == 1)
						vehicle[0].Type = 0;      //就一辆车，使其变为0					
					else                    //top不等于1
					{
						if (vehicle[top - 1].Type == 1)    //判断出此时vehicle数组里储存在最后一组的是1-bus
						{
							Max_Passenger[j] = Max_Passenger[j + 1];         //Max_PassengerPassenger capacity
							vehicle[j].Base_fee = 2000;
							vehicle[j].OilKm = 0.1;
						}
						else if (vehicle[top - 1].Type == 2)    //判断出此时vehicle数组里储存在最后一组的是2-小轿车
						{
							coach[j] = coach[top - 1];
							vehicle[j].Base_fee = 1000;
							vehicle[j].OilKm = 0.05;
						}
						else if (vehicle[top - 1].Type == 3)   //判断出此时vehicle数组里储存在最后一组的是3-卡车
						{
							weight[j] = weight[j + 1];
							vehicle[j].Base_fee = 1500;
							vehicle[j].OilKm = 0.15;
						}
						else if (vehicle[top - 1].Type == 4)   //判断出此时vehicle数组里储存在最后一组的是4-摩托车
						{
							velocity[j] = velocity[j + 1];
							vehicle[j].Base_fee = 1500;
							vehicle[j].OilKm = 0.15;
						}
						else if (vehicle[top - 1].Type == 5)   //判断出此时vehicle数组里储存在最后一组的是5-越野车
						{
							height[j] = height[j + 1];
							vehicle[j].Base_fee = 1500;
							vehicle[j].OilKm = 0.15;
						}
						vehicle[j].num = vehicle[j + 1].num;          //使所有的数据均减一
						strcpy_s(vehicle[j].ID, vehicle[j + 1].ID);
						strcpy_s(vehicle[j].Vehicle_Drirer, vehicle[j + 1].Vehicle_Drirer);
						vehicle[j].Emption_Time = vehicle[j + 1].Emption_Time;
						vehicle[j].Type = vehicle[j + 1].Type;
						vehicle[j].ODO = vehicle[j + 1].ODO;
						vehicle[j].RoadFee = vehicle[j + 1].RoadFee;
						vehicle[j].Total_cost = vehicle[j + 1].Total_cost;
						vehicle[j + 1].Type = 0;
					}
					a++;
					Write_vehicle();   //存盘函数
				}
			}
			if (a == 0)
				cout << "此编号不存在，不能进行删除，请重新输入！" << endl;
			else
			{
				cout << "Successfully deleted! The system will return to the function interface" << endl;
				break;
			}
		}
	}
	Sleep(1500);   //延迟1.5秒
	Interface();
}
//车辆信息存盘
void Manage_Vehicler::Write_vehicle()
{
	ofstream Write_vehicle;
	Write_vehicle.open("车辆信息.txt", ios::out);
	if (!Write_vehicle)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕	
	if (Write_vehicle)
	{
		for (int i = 0; i <= top; i++)
		{
			//Write_vehicle<<endl;
			Write_vehicle << vehicle[i].num << " " << vehicle[i].ID << " " << vehicle[i].Vehicle_Drirer << " " << vehicle[i].Emption_Time << " " << vehicle[i].Type << " ";
			if (vehicle[i].Type == 1)
				Write_vehicle << Max_Passenger[i];//存入   Passenger capacity
			else if (vehicle[i].Type == 2)
				Write_vehicle << coach[i];//存入    车厢数
			else if (vehicle[i].Type == 3)
				Write_vehicle << weight[i];//存入    载重量
			else if (vehicle[i].Type == 4)
				Write_vehicle << velocity[i];//存入    最大速度
			else
				Write_vehicle << height[i];//存入    栏板高
			Write_vehicle << " " << vehicle[i].ODO << " " << vehicle[i].RoadFee << " " << vehicle[i].Base_fee << " " << vehicle[i].OilKm << " " << vehicle[i].Total_cost;
		}
	}
}
///读出车辆信息
void Manage_Vehicler::Read_vehicle()
{
	int start = 1;
	ifstream Read_vehicle;
	Read_vehicle.open("车辆信息.txt", ios::in);
	if (!Read_vehicle)
	{
		cout << "error！" << endl;
		Sleep(1500);
		return;
	}
	system("cls");//清空屏幕
	while (start)
	{
		if (Read_vehicle)
		{
			while (!Read_vehicle.eof())   //文件不结束，还有内容
			{
				Read_vehicle >> vehicle[top].num >> vehicle[top].ID >> vehicle[top].Vehicle_Drirer >> vehicle[top].Emption_Time >> vehicle[top].Type;
				if (vehicle[top].Type == 1)
					Read_vehicle >> Max_Passenger[top];//读取   Passenger capacity
				else if (vehicle[top].Type == 2)
					Read_vehicle >> coach[top];//读取    车厢数
				else if (vehicle[top].Type == 3)
					Read_vehicle >> weight[top];//存入    载重量
				else if (vehicle[top].Type == 4)
					Read_vehicle >> velocity[top];//存入    最大速度
				else
					Read_vehicle >> height[top];//存入    栏板高
				Read_vehicle >> vehicle[top].ODO >> vehicle[top].RoadFee >> vehicle[top].Base_fee >> vehicle[top].OilKm >> vehicle[top].Total_cost;
				if (vehicle[top].Type == 1 || vehicle[top].Type == 2 || vehicle[top].Type == 3 || vehicle[top].Type == 4 || vehicle[top].Type == 5)
					top++;
			}
			Read_vehicle.close();           //关闭文件
			break;
		}
		else
		{
			ofstream o("车辆信息.txt");
			o.close();
		}
	}
}
//主界面
void Manage_Vehicler::Interface()
{
	int c1, c2, c3, c4, c5;
	c1 = c2 = c3 = c4 = c5 = 0;

	for (int j = 0; j <= top; j++)
	{
		if (vehicle[j].Type == 1) c1++;      //统计bus的数量
		else if (vehicle[j].Type == 2) c2++;      //统计小轿车的数量
		else if (vehicle[j].Type == 3) c3++;      //统计卡车的数量
		else if (vehicle[j].Type == 4) c4++;      //统计摩托车的数量
		else if (vehicle[j].Type == 5) c5++;      //统计越野车的数量
	}
	top = c1 + c2 + c3 + c4 + c5;
	system("color F0");
	cout << "\n\n\n              -------------------------------------------------------------" << endl;
	cout << "                    |***********************************************************|                   " << endl;
	cout << "                    |******************  2200469 Haozhe Zhang  *****************|                    " << endl;
	cout << "                    |                Welcome to the vehicle management system   |\t\t" << endl;
	cout << "                    |***********************************************************|                    " << endl;
	cout << "                    |***********************************************************|                    " << endl;
	cout << "                    |*                   1.Add vehicle                         *|\t\t|Total vehicle\t" << top << endl;
	cout << "                    |*                   2.Query vehicles                      *|\t\t|\tbus\t" << c1 << endl;
	cout << "                    |*                   3.Display vehicle                     *|\t\t|\tcar\t" << c2 << endl;
	cout << "                    |*                   4.Edit Vehicle                        *|\t\t|\ttruck \t" << c3 << endl;
	cout << "                    |*                   5.Delete vehicle                      *|\t\t|\tmotorcycle\t" << c4 << endl;
	cout << "                    |*                   0.Exit the system                     *|\t\t|\tSUV\t" << c5 << endl;
	cout << "                    |***********************************************************|                                   " << endl;
	cout << "                    -------------------------------------------------------------\n\n\n" << endl;
	char i;
	cout << "                    |Please enter the option you need to operate on:";
	cin >> i;
	while (!(i == '1' || i == '2' || i == '3' || i == '4' || i == '5' || i == '0'))
	{
		cout << "                    |输入错误,请重新输入:";
		cin >> i;
	}
	switch (i)
	{
	case '1':Add_vehicle(); break;
	case '2':Search_vehicle(); break;
	case '3':Displays_information(); break;
	case '4':Edit_vehicle(); break;
	case '5':Delect_vehicle(); break;
	case '0':flash(); return;
	}
}
//开始欢迎界面美化，设置字体颜色和背景色
void SetColor(unsigned short ForeColor, unsigned short BackGroundColor)
{
	HANDLE hCon = GetStdHandle(STD_OUTPUT_HANDLE);
	SetConsoleTextAttribute(hCon, (ForeColor % 1) | (BackGroundColor % 16 * 16));
}
//程序开始欢迎使用信息
void shine()
{
	for (int i = 0; i < 16; i++)
	{
		int j = 11;
		SetColor(i, j); cout << "********************************************************************************************************************\n";
		SetColor(i, j); cout << "*********************************************************************************************************************\n";
		SetColor(i, j); cout << "**************************                               ************************************************************\n";
		SetColor(i, j); cout << "**************************    Welcome to the vehicle management system!!        *************************************\n";
		SetColor(i, j); cout << "**************************    Welcome to the vehicle management system!!        *************************************\n";
		SetColor(i, j); cout << "**************************                               ************************************************************\n";
		SetColor(i, j); cout << "*********************************************************************************************************************\n";
		SetColor(i, j); cout << "*********************************************************************************************************************\n";


		//cout<<"i="<<i<<"j="<<j<<endl;
		Sleep(100);
		system("cls");
	}
	return;
}
//退出时显示
void flash()
{
	system("color F0");
	for (int i = 0; i < 16; i++)
	{
		int j = 11;
		SetColor(i, j); cout << "*******************************************************************************";
		SetColor(i, j); cout << "********************************************************************************";
		SetColor(i, j); cout << "**************************                              ************************";
		SetColor(i, j); cout << "**************************      Welcome！！             ************************";
		SetColor(i, j); cout << "**************************                              ************************";
		SetColor(i, j); cout << "********************************************************************************";
		SetColor(i, j); cout << "********************************************************************************";
		//cout<<"i="<<i<<"j="<<j<<endl;
		Sleep(100);
		system("cls");
	}
	return;
}
[bookmark: _GoBack]//主函数
int main()
{
	shine();
	system("color F2");//设置控制台字体颜色为黑色，背景白色
	//system("date");
	Manage_Vehicler a;
	a.Interface();
	//~Manage_Vehicler();
	return 0;
}
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Do you want to continue adding vehicles? (1-Yes, 2-No): 1

Please enter the vehicle information to be added

car number: 2

number plate: UK0O0O2

ID: 22222

Buying time(XXXXyear): 2017

road toll: 30

Vehicle model (1-bus, 2-car, 3-truck, U4-motorcycle, 5-SUV): 2
Total kilometers:8000
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| Query Vehicle Interface
|******************************

| % ©1.Query by Driver *
| % ©2.Query by Number *
| % ©3.Query by Type *

|******************************
|oPlease enter your query options based on: 2

|oPlease enter the desired querycar numblar: 1
Number plate Driver Buying time (XXXXyear) Model characteristics Total kilometers Road toll maintenance cost Total fuel
consumption cost
1 UKeoeel 11111 2014 busPassenger capacity:60200000 20 2000 0.14.188e+06
Do you want to make modifications? (1-Yes, 2-No):
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Number plate Driver Buying time (XXXX year) Model characteristics Total kilometers Road toll maintenance cost Total fuel|
consumption cost

1 UKkee@l 11111 2014 busPassenger capacity:60200000 20 2000 ©.14.188e+06
2 UKeeo2 22222 2017 carNumber of carriages: 5 8000 30 1000 ©0.052.0202e+06
3 UKeeo3 33333 2016 truck Load capacity:20 30000 3000 1500 ©.15 3.06e+06
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Press any key to return to the main interface:
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Please input the vehicle information that needs to be modified in sequence:
car numberl

number plate: UKOOO1

ID: 11112

Buying time(XXXXyear): 2014

odels (1-bus, 2-car, 3-truck, 4-motorcycle, 5-SUV):1

otal kilometers:200000

oad toll: 20

aximum passenger capacity:





