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Task introduction
This paper designs the parking lot management system by c++.The system includes functions such as:①Vehicle access to the parking lot ID scan code. There are two types of vehicle status, members and temporary users. Temporary users are registered by scanning their license plates while members are graded by their user Id. ②Expansion of parking lot③Parking lot surplus query. ④Registration of members.⑤The vehicle is impounded upon departure.
The main class diagram is shown below:
[image: ]
Car and IDreader are abstract classes. Suvs and Smallcars inherit car and override the billing methods in car. Personreader and IdReader inherit reader and override the scanning capabilities of the parent class.
CPP
C++ has three major features: encapsulation, polymorphism, and inheritance. The following will be a description of these three features, and in the parking lot management system used to describe.
Implementation of Classes
Encapsulation is one of the three object-oriented features of C++.Encapsulation meaning: attributes and behaviors as a whole, the performance of things in life. Attribute and behavior are controlled by permissions. Take the circle class as an example.
class Circle
{
public:  /
	int m_r;
	double calculateZC()
	{
		return 2 * PI * m_r;
	}
};
At class design time, attributes and behaviors can be controlled under different permissions. There are three types of access:1.public 2.protected 3.private. The public class can be accessed within the class, can be accessed outside the class. protected spoken access within the class, not outside the class. private can be accessed within the class, but not outside the class. In practice, pulic is used most often, and private is used to modify variables that external classes can access through a given access function.
Initialization and cleanup of objects are also very important security issues. An object or variable has no initial state, and the consequences of its use are unknown. The same use of an object or variable, not timely cleaning, will also cause certain security problems. c++ solves this problem by using constructors and destructors, which are automatically called by the compiler to initialize and clean up the object. Initializing and cleaning up objects is something the compiler forces us to do, so if we don't provide constructors and destructors, the compiler will provide that the constructors and destructors provided by the compiler are empty implementations. Constructor: The constructor is used to assign values to the member properties of an object when it is created. The constructor is automatically called by the compiler, rather than manually. Destructor: The destructor function is called automatically by the system to perform some cleaning before the object is destroyed. There are two classes of constructors. ① According to parameters, it can be divided into: parameter structure and parameter - free structure. ② According to the type, it can be divided into common structure and copy structure. In C++, there are three situations when a copy constructor call is called: ① To initialize a new object with an object that has already been created. ② The way of value transfer to pass values to function parameters. ③ Returns a local object as a value. By default, c++ compilers add at least three functions to a class. ① Default constructor (no arguments, empty body). ② Default destructor (no argument, function body is empty). ③ The default copy constructor is used to copy the value of the property. The rule for constructor calls is as follows: If a user defines a parameterless constructor, c++ no longer provides a default parameterless constructor, but it does provide a default copy constructor. If you define a copy constructor, c++ does not provide another constructor. A classic problem arises when it comes to copying. Deep copy and shallow copy. Shallow copy: simple assignment copy operation. Deep copy: Apply for space in the heap area again and copy.
In this system, encapsulates a lot of classes, to the user person class to carry on the description.
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In the Person class, we have member variables like the user Id, the time of entry to the parking lot, the license plate number, the type of the car, those are all variables that can be accessed externally so we're going to set it to public. The member is initialized when it is created, so it can be assigned as a constructor. The money in a member's account should only be changed through internal methods, not only access, so make it private. There are two methods in this class, one is deduction and the other is recharge. These two methods will be implemented in the cpp file.
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Inherit
Inheritance is one of the three characteristics of object orientation. When a class is defined, subordinate members have their own characteristics in addition to the commonalities of the upper level. At this point we can consider using inheritance techniques to reduce duplicate code. C++, unlike java, supports multiple inheritance. However, multiple inheritance may cause a member with the same name to appear in the parent class, which needs to be scoped. Therefore, multiple inheritance is generally not used in development.
In this system, there may be different cars in the parking lot, and they all have common properties, so a car class can be abstracted.
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As is shown in the picture, the cars have several fields such as license plate, hourly price, parking time and type. And all require an interface to calculate costs. In the following figure, SUV and smallCar inherit Car, and then each overrides the showCost method in the parent class because of the characteristics of the subclass.
[image: ]
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Similarly, an IdReader can be abstracted because the car can scan user information as well as license plate information when entering the parking lot.
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Then PersonReader and carIdReader take the inherited Reader and re-establish the methods in them to achieve their respective functions.
Polymorphism
Polymorphism is one of the three object-oriented features of C++. Polymorphism is divided into two categories: static polymorphism: Function overloading and operator overloading belong to static polymorphism, which reuses function names. Dynamic polymorphism: Derived classes and virtual functions implement runtime polymorphism. In polymorphism, the implementation of virtual functions in the parent class is usually meaningless, and mostly involves calling what the subclass overrides. Therefore, a virtual function can be changed to a pure virtual function.
As shown in the following figure, when initializing deficit information, tpye type can be initialized. The Car is stored in the map, and polymorphism is used when the Car object in the map is called.
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Code introduction
In the system code, carMs is the main function and carPark is the main functional excuse function. By initializing the carPark object in the carMs and then calling the functional interface within it.
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Here we focus on the interfaces in the carPark class. When the carPark object is first created, it is penalized that it cannot be constructed. Information is initialized in this constructor. First, check whether the local txt file exists. If it does not exist, no information is displayed. If yes, the query is empty. If so, it does not exist. Finally, if a record passes the number of entries in the record, initializes the public size that has been used. Initialize space and usedspace. Finally, the vehicle is initialized.
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Vehicle initialization is as follows: Read vehicle information in txt through io stream, create Car object, here use the idea of polymorphism. The created object is stored in the map heap area for subsequent calls.
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Initializing a Person object is similar to initializing a Car function that is not covered here.
ShowMenu function, is the first active call function after the program starts. When this function is called, a menu for the administration system is printed on the console.
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Exit system function is relatively simple, through the system function for program exit.
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The AddCar function starts when a car enters the parking lot. The first step is to judge the space, and only stop if there is a space. Here, the Car object will be created through the model, using the idea of polymorphism. When the creation is complete, we need to put the pointer to the object into the map, and call the save function to update the txt. Finally, it is necessary to create an obstacle object and release the vehicle by calling the raise and lower methods in the obstacle object. The release is simulated here using the thread rest method.
[image: ]
The save function is an io stream function extracted to update the txt file. As shown in the following figure, the latest information is updated to txt by traversing the map.
[image: ]
The expansion is primarily a call to increamentSpaces, which in turn calls the update method in this class. In the update method, objects such as sensors, obstacles, etc. are created and their upadteAPI is called.
[image: ]
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To view the vacancy function, is the spacesLeft function called. A Sensor object is created in this function, which is called to print the status of the current parking lot.
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selectUser is a key method. When a user selects Scan information, the system checks whether the user exists. If not, the only option is license plate scanning. If so, add the vehicle information into the system by addcar method.
[image: ]
The exit method logic is a little more complicated. There are two ways to leave, to scan the license plate, the second is to scan the identity information. If it is a license plate, the license plate is passed in by calling the license plate scanning function (here is polymorphic), and the vehicle object is obtained by querying the license plate number. The showcost function of the object is called to get the corresponding cost. Polymorphism and inheritance are heavily used here. If it's an identity scan, you've heard that the identity scan object is passed a userId, and the userId is used to find the Person object in the map. Get the license plate number from the Person object. When the payment is complete, the save function needs to be called again to update the txt. Finally, the obstacle object is called for release. [image: ]
Finally, the destructor, when carPark is destroyed, needs to free the space of two maps.
[image: ]
Operating instruction
First run the main function in carMS.cpp to enter the management system.
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The system has 6 functions:
1 Enter options to exit the interface directly. At the same time, the destructor is called to reclaim memory.
[image: ]
2 This function is a parking function. When you enter option 1, the system will prompt you to scan your body as a member or to scan your identity as a license plate number.
When the program runs, it will automatically read the txt in the current path, copy the information to the heap space, and store it in the form of map. userFile stores the member information registered in the system before, for the Person class in the application. Each registered member will be persisted to the txt file, when the program starts will also read from the txt. The first column is the user id, the second column is the registration time, and the subsequent parking time can be stored, the third column is the license plate number, and the last column is the vehicle type. Similar to userFile, carFile stores information about parked vehicles in the parking lot. When the car stops, it is persisted to the txt file. When the car leaves, it is deleted from the TXT file.
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  The license plate number is used as an example. After input 0, the system will upgrade the input license plate number and vehicle type.
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The system will determine if there is an open position, and if there is an obstacle that will fall, the car will drive in. In three seconds the barrier will rise.
[image: ]
3 This function is to expand the existing space, the initial default size of the program is 10 positions. When the update is completed, the sensors and obstacles will be updated.
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4 The function is to query the number of remaining parking Spaces through the sensor. Since I park two cars now and expand to 15, the remaining parking space here should be 13.
[image: ]
5 This function is to add member information in the system. After entering the command, the system requires you to enter a user number, vehicle license plate, and vehicle type to complete the registration. After registration success will persist to txt document, the next parking can be scanned through the member information.
[image: ]
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6 This function is the charging function of leaving the parking lot. You can also choose to scan identity information or license plates. In the case of license plates, the system will ask you to enter your license plate, and then the system will automatically calculate the cost of your parking. There is no charge if the parking time is less than half an hour. Finally the barrier will come down, the car will leave, and three seconds later the barrier will go up. At the same time, the system deletes the car information from the map and updates the txt file.
[image: ]
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Appendix
Car.h
#pragma once
using namespace std;
#include <string>
class Car
{
public:
	string car_Id;
	int cost;// cost/h
	string start_Time;
	int type;
	virtual double showCost(string endTime) = 0;
suv.h
#pragma once
using namespace std;
#include <string>
#include <chrono>
#include "car.h"
class Suv :public Car
{
public:
	Suv(string id, string beginTime,int type);
	double showCost(string endTime);
};
smallCar.h
#pragma once
using namespace std;
#include <string>
#include <chrono>
#include "car.h"

class SmallCar :public Car
{
public:
	SmallCar(string id, string beginTime,int type);
	double showCost(string endTime);
};
Barrier.h
#pragma once
#include<string>
#include <iostream>
using namespace std;
class Barrier
{
public:
	void raise();
	void lower();
	void update();
};
IdRead.h
#pragma once
using namespace std;
#include <string>
class IdReader
{
public:
	virtual bool read()=0;
	virtual bool leaveRead() = 0;
	string id;
	int type;
};
carIdReader.h
#pragma once
#include"idReader.h"
using namespace std;
#include<iostream>
class CarIdReader:public IdReader
{
public:
	bool read();
	bool leaveRead();
};
personReader.h
#pragma once
#include"idReader.h"
using namespace std;
#include<iostream>

class PersonIdReader :public IdReader
{
public:
	bool read();
	bool leaveRead();
};
Sensor.h
#pragma once
#include<string>
#include <vector>
using namespace std;
class Sensor
{
public:
	void carPresent(int usedSpaces, int spaces);
	void update();
};
Tool.h
#pragma once
using namespace std;
#include <string>
class Tool
{
public:
	int CalculateTime(string beginTime, string endTime);
	string TimeNow();
};
Person.h
#pragma once
#include<iostream>
using namespace std;

class Person
{
public:
	Person(string user_Id, string startTime, string carId, int type);
	string user_Id;
	string startTime;
	string carId;
	int type;
	bool deductMoney(int num);
	void riseMoney(int num);
private:
	int money;
};	
carpark.h
#pragma once
#include <iostream>  
using namespace std; 
#include <chrono>
#include<string>
#include "tool.h"
#include "car.h"
#include "suv.h"
#include "smallCar.h"
#include <map>
#include<unordered_map>
#include"sensor.h"
#include"person.h"

#define FILENAME "carFile.txt"
#define USERFILE "userFile.txt"

class CarPark
{
public:

	CarPark();
	void Show_Menu();
	void ExitSystem();
	void AddCar(string id, string beginTime,int type);
	int get_CarNum();
	void init_Car();
	void save();
	void incrementSpaces(int num);
	void decrementSpaces(int num);
	void upadte();
	void spacesLeft();
	Person* selectUser(string userId);
	void init_Person();
	void leave(int way,string id,string endTime);

	void addUser(string userId, string carId, int type,string time);
	int space;
	int usedSpace;
	map<string,Car*> m;
	map<string, Person*> pm;
	~CarPark();
};
Suv.cpp
#include"suv.h"
#include"tool.h"

Suv::Suv(string id, string start_Time,int type)
{
	this->car_Id = id;
	this->start_Time = start_Time;
	this->cost = 5;
	this->type = type;
}

double Suv::showCost(string endTime)
{
	Tool t;
	int time = t.CalculateTime(this->start_Time, endTime);
	int costAll = 0;
	if (time < 30)
	{
		return costAll;
	}
	else if(time>30 && time<60)
	{
		return cost;
	}
	else
	{
		return time*cost;
	}
}
smallCar.cpp
#include"smallCar.h"
#include"tool.h"
SmallCar::SmallCar(string id, string start_Time,int type)
{
	this->car_Id = id;
	this->start_Time = start_Time;
	this->cost = 5;
	this->type = type;
}
double SmallCar::showCost(string endTime)
{
	Tool t;
	int time = t.CalculateTime(this->start_Time, endTime);
	int costAll = 0;
	if (time < 30)
	{
		return costAll;
	}
	else if (time > 30 && time < 60)
	{
		return cost;
	}
	else
	{
		return time * cost;
	}
}
carIdReader.cpp
#include "carIdReader.h"
#include <iostream>
using namespace std;
bool CarIdReader::read()
{
	cout << "Please enter the license plate number:" << endl;
	cin >> this->id;
	cout << "Please enter the type,0-suv,1-small car" << endl;
	cin >> this->type;
	return true;
}
bool  CarIdReader::leaveRead()
{
	cout << "Please enter the license plate number:" << endl;
	cin >> this->id;
	return true;
}
personIdReader.cpp
#include"personIdReader.h"
using namespace std;
#include<iostream>
bool PersonIdReader::read()
{
	cout << "Please enter the userId:" << endl;
	cin >> this->id;
	return true;
}
bool PersonIdReader::leaveRead()
{
	cout << "Please enter the userId:" << endl;
	cin >> this->id;
	return true;
}
barrier.cpp
#include <iostream>
using namespace std;
#include"barrier.h"
void Barrier::lower()
{
	cout << "Barrier is down, please pass!" << endl;
}
void Barrier::raise()
{
	cout << "Barrier is raise, please pass!" << endl;
}
void  Barrier::update()
{
	cout << "The location of the obstacle has been updated!" << endl;
}
carMs.cpp
#include <iostream>
using namespace std;
#include"carPark.h"
#include<map>
#include"tool.h"
#include<string>
#include"carIdReader.h"
#include"IdReader.h"
#include"personIdReader.h"
#include<cstdlib>

int main()
{
	CarPark cp;
	int choice = 0;
	int tpyeChoice = 0;
	string carId;
	string userId;
	int type;
	string time;
	int inOrdel;
	Tool t;
	//t.CalculateTime("2023-4-18 10:14", "2023-4-18 12:15");
	while (true)
	{
		cp.Show_Menu();
		cout << "Please enter your choice:" << endl;
		cin >> choice;

		switch (choice)
		{
		case 0:
			cp.ExitSystem();
			return 0;
			break;
		case 1:
		{
			cout << "0: license plate scan, 1: ID scan" << endl;
			cin >> tpyeChoice;
			IdReader* reader = NULL;
			if (tpyeChoice == 0)
			{
				reader = new CarIdReader();
				reader->read();
				time = t.TimeNow();
				cp.AddCar(reader->id, time, reader->type);
			}
			else
			{
				time = t.TimeNow();
				reader = new PersonIdReader();
				reader->read();
				Person* p = cp.selectUser(reader->id);
				if (p != NULL)
				{
					cp.AddCar(p->carId, time, p->type);
				}
				else
				{
					cout << "User does not exist" << endl;
				}
			}
			break;
		}
		case 2:
			cout << "Please enter the number to be expanded:" << endl;//请输入扩容数量
			cin >> inOrdel;
			cp.incrementSpaces(inOrdel);
			break;
		case 3:
			cp.spacesLeft();
			break;
		case 4:
			cout << "Please enter the userId:" << endl;
			cin >> userId;
			cout << "Please enter the carId:" << endl;
			cin >> carId;
			cout << "Please enter the car type:" << endl;
			cin >> type;
			time = t.TimeNow();
			cp.addUser(userId,carId,type,time);
			break;
		case 5:
		{
			cout << "0: license plate scan, 1: ID scan" << endl;
			cin >> tpyeChoice;
			IdReader* reader = NULL;
			if (tpyeChoice == 0)
			{
				reader = new CarIdReader();
				reader->leaveRead();
				time = t.TimeNow();
				cp.leave(tpyeChoice, reader->id, time);
			}
			else
			{
				reader = new PersonIdReader();
				reader->leaveRead();
				time = t.TimeNow();
				cp.leave(tpyeChoice, reader->id, time);
			}
			break;
		}
		default:
			system("cls");
			break;
		}
	}
	system("pause");
	return 0;
}
carpark.cpp
#include "carPark.h"
#include <fstream>
#include<string>
#include "tool.h"
#include "car.h"
#include "suv.h"
#include "smallCar.h"
#include <map>
#include<unordered_map>
#include <algorithm>
#include"barrier.h"
#include<chrono>
#include<thread>
#include<iostream>
#include"sensor.h"
#include"personIdReader.h"
using namespace std;



CarPark::CarPark()
{
	this->space = 10;//初始化空位置
	ifstream ifs;
	ifs.open(FILENAME, ios::in);
	
	//文件不存在情况
	if (!ifs.is_open())
	{
		//cout << "文件不存在" << endl;
		this->usedSpace = 0;
		ifs.close();
		return;
	}

	//文件存在，并且没有记录
	char ch;
	ifs >> ch;
	if (ifs.eof())
	{
		this->usedSpace = 0;
		ifs.close();
		return;
	}
	ifs.close();
	this->usedSpace = get_CarNum();
	init_Car();
}

void CarPark::Show_Menu()
{
	cout << "Welcome to the parking lot Management System！" << endl;
	cout << "0.Exit" << endl;
	cout << "1.Enter the parking lot" << endl;//停车
	cout << "2.Increment spaces" << endl;//扩容
	cout << "3.Spaces left" << endl;//剩余的位置
	cout << "4.Add User" << endl;//添加会员
	cout << "5.leave" << endl;//离开计算费用,暂时不考虑用户钱不够
}

void  CarPark::ExitSystem()
{
	system("cls");
	cout << "System exit, welcome to use next time！" << endl;
}

int CarPark::get_CarNum()
{
	ifstream ifs;
	ifs.open(FILENAME, ios::in);
	int num = 0;
	string str;
	while (getline(ifs,str))
	{
		num++;
	}
	ifs.close();
	return num;
}

void CarPark::init_Car()
{
	ifstream ifs;
	ifs.open(FILENAME, ios::in);
	string car_Id;
	string time;
	int type;
	while (ifs >> car_Id && ifs >> time && ifs >> type)
	{
		Car* c = NULL;
		if (type == 0) 
		{
			c = new Suv(car_Id, time,0);
		}
		else
		{
			c = new SmallCar(car_Id, time,1);

		}
		this->m.insert(make_pair(car_Id, c));
	}
	ifs.close();
}

void CarPark::AddCar(string id, string beginTime,int type)
{
	//超过上限就没空位置
	if (this->usedSpace >=this->space)
	{
		cout << "The parking space is full" << endl;
		return;
	}
	Car* c = NULL;
	if (type == 0)
	{
		c = new Suv(id, beginTime,0);
	}
	else
	{
		c = new SmallCar(id, beginTime,1);

	}
	//放入map中
	this->m.insert(make_pair(id, c));
	//更新到文件中
	this->save();
	this->usedSpace++;
	//放下障碍物
	Barrier b;
	b.lower();
	std::this_thread::sleep_for(std::chrono::milliseconds(3000));
	//升起障碍物
	b.raise();
}

//更新文件
void CarPark::save()
{
	ofstream ofs;
	ofs.open(FILENAME, ios::out);

	for (map<string, Car*>::iterator it = m.begin(); it != m.end(); it++) 
	{
		ofs << it->second->car_Id << " " << it->second->start_Time << " " << it->second->type<< endl;
	}
	ofs.close();
}

//扩容
void CarPark::incrementSpaces(int num)
{
	this->space += num;
	CarPark car;
	car.upadte();
}

//对停车场进行减少空间
void CarPark::decrementSpaces(int num)
{
	if (this->space - num < this->usedSpace) 
	{
		cout << "Reduction cannot be performed,please clear the vehicle!" << endl;
		return;
	}
	this->space -= num;
	CarPark car;
	car.upadte();
}

//对停车场进行更新
void CarPark::upadte()
{
	//障碍物更新
	Barrier b;
	b.update();
	//传感器更新
	Sensor sensor;
	sensor.update();
	//IDReader更新
	//FullSign更新
}

void CarPark::spacesLeft()
{
	Sensor sensor;
	sensor.carPresent(usedSpace,space);
}

//通过身份信息查询车辆信息
Person* CarPark::selectUser(string userId)
{
	map<string, Person*>::iterator ps=this->pm.find(userId);
	if (ps == pm.end()) 
	{
		return NULL;
	}
	return (*ps).second;

}

//从本地读取成员信息
void CarPark::init_Person()
{
	ifstream ifs;
	ifs.open(USERFILE, ios::in);

	//文件不存在情况
	if (!ifs.is_open())
	{
		ifs.close();
		return;
	}

	//文件存在，并且没有记录
	char ch;
	ifs >> ch;
	if (ifs.eof())
	{
		ifs.close();
		return;
	}
	string user_Id;

	string startTime;

	string carId;

	int type;
	while (ifs >> user_Id && ifs >> startTime && ifs >> carId && ifs>>type)
	{
		Person p(user_Id, startTime, carId, type);
		this->pm.insert(make_pair(user_Id, &p));
	}
	ifs.close();

}

//用户离开
void CarPark::leave(int way, string id,string endTime)
{
	if (way == 0) 
	{
		map<string, Car*>::iterator pos = this->m.find(id);
		if (pos == this->m.end())
		{
			cout << "Incorrect input!" << endl;
			return;
		}
		cout << (*pos).second->start_Time << endl;
		double cost = (*pos).second->showCost(endTime);
		cout << "Please pay:" << cost<<endl;
		//从Map中删除元素
		this->m.erase(id);
		//从txt中删除元素
		save();
	}
	else
	{
		map<string, Person*>::iterator pos = this->pm.find(id);
		if (pos == this->pm.end())
		{
			cout << "Incorrect input!" << endl;
			return;
		}
		string carId = (*pos).second->carId;
		map<string, Car*>::iterator pos2 = this->m.find(carId);
		double cost = (*pos2).second->showCost(endTime);
		cout << "Please pay:" << cost << endl;
		//从Map中删除元素
		this->pm.erase(id);
		this->m.erase(carId);
		//从txt中删除元素
		save();
	}
	
	//先升障碍物再降低
	Barrier b;
	b.lower();
	std::this_thread::sleep_for(std::chrono::milliseconds(3000));
	b.raise();
}

void CarPark::addUser(string userId,string carId,int type,string time)
{
	Person p(userId,time, carId, type);
	fstream fs;
	fs.open(USERFILE, ios::app);
	fs << userId << " " << time << " " << carId << " " << type << endl;
	fs.close();
}

CarPark::~CarPark()
{
	map<string, Car*>().swap(this->m);
	map<string, Person*>().swap(this->pm);
	cout << "Destructor！" << endl;

}
person.cpp
#include "person.h"


Person::Person(string user_Id, string startTime, string carId, int type)
{
	this->user_Id = user_Id;
	this->startTime = startTime;
	this->carId = carId;
	this->type = type;
}
bool Person::deductMoney(int num)
{
	if (this->money < num)
	{
		cout << "The balance is insufficient, please pay the fee!" << endl;
		return false;
	}
	this->money -= num;
	return true;
}

void   Person::riseMoney(int num)
{
	this->money += num;
}

sensor.cpp
#include"sensor.h"
#include<string>
#include <iostream>
#include <vector>
using namespace std;

//Sensor::Sensor(int num)
//{
//	this->v.resize(num);
//}

void Sensor::carPresent(int usedSpaces,int spaces)
{
	//for (vector<int>::iterator it = v.begin(); it != v.end(); it++)
	//{
	//	cout << *it<<" ";
	//}
	//cout << endl;
	cout << "Spare parking space：" << spaces - usedSpaces << endl;
}

void Sensor::update()
{
	cout << "Sensor update completed:" << endl;
}
tool.cpp
#include"tool.h"
#include <sstream>
#include <time.h>
#include<string>
#include <iostream>


int Tool::CalculateTime(string beginTime, string endTime)
{
    int posBegin = beginTime.find(":");
    string hourBegin = beginTime.substr(posBegin-2, 2);
    int posEnd = endTime.find(":");
    string hourEnd = endTime.substr(posEnd-2, 2);
    int hour = stoi(hourEnd) - stoi(hourBegin);
    cout << hour << endl;
    return hour;
}

string Tool::TimeNow()
{
    struct tm t;
    time_t now;
    time(&now);
    localtime_s(&t, &now);
    string rt = to_string(t.tm_year + 1900);
    rt+= "-"+to_string(t.tm_mon + 1);
    rt += "-" + to_string(t.tm_mday);
    rt += "-" + to_string(t.tm_hour);
    rt += ":" + to_string(t.tm_min);
    return rt;
}
Reference
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