SECTION 2
PART A 
1. Consider the following scenario: we must store five integer numbers. If we use basic variable and data type definitions from programming, we'll need five variables of the int data type, and the programme will look like this:
#include <stdio.h>

int main() {
   int number1;
   int number2;
   int number3;
   int number4;
   int number5;
   
   number1 = 10;      
   number2 = 20;   
   number3 = 30;   
   number4 = 40; 
   number5 = 50;     

   printf( "number1: %d\n", number1);
   printf( "number2: %d\n", number2);
   printf( "number3: %d\n", number3);
   printf( "number4: %d\n", number4);
   printf( "number5: %d\n", number5);
}

We only had to store five integer numbers, so it was easy. Let's pretend we need to save 5000 integer numbers. Will we use all 5000 variables?
Almost all programming languages have an array definition to deal with such circumstances. An array is a data structure that can hold a fixed number of elements of the same data form in a fixed size. While an array is used to store data, it is often more helpful to think of it as a list of variables of the same kind.

Instead of declaring individual variables like number1, number2,..., number99, you simply declare one array variable number of integer form and use numbers like number1[0], number1[1],..., number1[99] to reflect individual variables. Here, the indexes 0, 1, 2,....99 are associated with the var variable and are used to represent individual elements in the array.

All arrays are made up of memory locations that are linked in some way. The first element is represented by the lowest address, while the last element is represented by the highest address.
[image: Arrays in C]
Create Arrays
In C, a programmer determines the type of elements to be stored in the array as well as the number of elements to be stored in the array. In C programming, a simple syntax for creating an array is given below.
type arrayName [ arraySize ];

A single-dimensional array is what this is called. arraySize must be a positive integer constant, and type may be any valid C data type. For example, to declare a 10-element array of type int, use the following statement:
int number[10];
In this case, number is a variable array that can hold up to ten integer numbers.
Initializing Arrays
In C, you can either initialise an array one by one or with a single expression, as shown below.
int number[5] = {10, 20, 30, 40, 50};

The number of values between braces cannot exceed the number of elements in the array declared between square brackets [ ].
If you don't specify a size for the array, it will be generated with a size that is only large enough to carry the initialization. As a result, if you write
int number[] = {10, 20, 30, 40, 50};
The array you create will be identical to the one you created in the previous example. Here's an example of how to assign a single array element:
number[4] = 50;

The above statement assigns a value of 50 to the array's fifth element. The index of the first element of all arrays is 0 (also known as the base index), and the last index of an array is the total size of the array minus 1. The pictorial representation of the series we discussed earlier is shown in the image below.
[image: Array Presentation]
Accessing Array Elements
The array name is indexed to find an element. This is accomplished by enclosing the element's index in square brackets after the array's name. For instance,
int var = number[9];

The preceding statement assigns the value of the array's tenth element to the var variable. The following example incorporates all three of the above-mentioned concepts: array creation, assignment, and access. 
#include <stdio.h>
 
int main () {
   int number[10]; /* number is an array of 10 integers */
   int i = 0;
 
   /* Initialize elements of array n to 0 */         
   while( i < 10 ) {
	
      /* Set element at location i to i + 100 */
      number[ i ] = i + 100;
      i = i + 1;
   }
   
   /* Output each array element's value */
   i = 0;
   while( i < 10 ) {
	
      printf("number[%d] = %d\n", i, number[i] );
      i = i + 1;
   }
   
   return 0;
}
When the above code is compiled and run, the following result is obtained:
number[0] = 100
number[1] = 101
number[2] = 102
number[3] = 103
number[4] = 104
number[5] = 105
number[6] = 106
number[7] = 107
number[8] = 108
number[9] = 109
Arrays in Java
The Java version of the programme is shown below. Java supports arrays, but the way they are generated in Java using the new operator differs slightly.
To see the results, run the following programme, which should be identical to the result produced by the C example above

public class DemoJava {
   public static void main(String []args) {
      int[] number = new int[10];
      int i = 0;
      
      while( i < 10 ) {
		
         number[ i ] = i + 100;
         i = i + 1;
      }

      i = 0;
      while( i < 10 ) {
         System.out.format( "number[%d] = %d\n", i, number[i] );
         i = i + 1;
      }
   }
}
When the above programme is run, the following result is obtained:
number[0] = 100
number[1] = 101
number[2] = 102
number[3] = 103
number[4] = 104
number[5] = 105
number[6] = 106
number[7] = 107
number[8] = 108
number[9] = 109
Arrays (Lists) in Python
Python does not have an array concept; instead, it has a data structure called a list, which has similar features to arrays in other languages.
The Python code for the equivalent programme is as follows 
# Following defines an empty list.
number = []
i = 0

while i < 10:
   # Appending elements in the list
   number.append(i + 100)
   i = i + 1

i = 0
while i < 10:
   # Accessing elements from the list
   print "number[", i,  "] = ", number[ i ]
   i = i + 1
When the above programme is run, the following result is obtained:
number[ 0 ] =  100
number[ 1 ] =  101
number[ 2 ] =  102
number[ 3 ] =  103
number[ 4 ] =  104
number[ 5 ] =  105
number[ 6 ] =  106
number[ 7 ] =  107
number[ 8 ] =  108
number[ 9 ] =  109


2. One of the main principles of object-oriented programming (OOP) languages is inheritance. It's a process for deriving a class from another class in a hierarchy of classes with similar attributes and methods.
It can be used to assert various types of exceptions, to apply custom logic to existing structures, and even to map the domain model to a database.
Prefix, a free code profiler from Stackify, will help you write better code on your workstation. Prefix is compatible with the following programming languages:.NET, Java, PHP, Node.js, Ruby, and Python.


PART B
#1) Testing of Boundary Values
The acts of the programme are examined at the boundary level in this method of research.Boundary Value Testing is used to determine whether the boundary values have any flaws.A technique for testing a series of numbers is boundary value checking.Each range has an upper and lower boundary, which are used to conduct research.If a test range of numbers from 1 to 500 is needed, boundary value testing is performed on values at 0, 1, 2, 499, 500, and 501.
#2) Branch Validation
During Unit Testing, it's a kind of White box testing that takes place. The term "branch testing" refers to the process of thoroughly checking code by traversing branches.
Comparison Testing (#3)
The process of comparing a product's strengths and weaknesses to current versions or similar items is known as comparison testing.

PART C
﻿namespace Cars.XML
{
    using System;
    using System.Collections.Generic;
    using System.Linq;
    using System.Xml.Linq;
    using Cars.Common;
    using Cars.Models;

    public class XmlQueryWriter
    {
        public void Save(IList<Car> cars, string outputFileName)
        {
            XNamespace carsXmlNamespaceInstance = "http://www.w3.org/2001/XMLSchema-instance";
            XNamespace carsXmlNamespaceSchema = "http://www.w3.org/2001/XMLSchema";

            var carsXml = new XElement("Cars",
                new XAttribute(XNamespace.Xmlns + "xsi", carsXmlNamespaceInstance),
                new XAttribute(XNamespace.Xmlns + "xsd", carsXmlNamespaceSchema));

            foreach (var car in cars)
            {
                var carXml = this.GenerateCarXElement(car);
                var carDealerCitiesXml = this.GenerateCityXElement(car);
                var dealerXml = this.GenerateDealerXElement(car, carDealerCitiesXml);
                carXml.Add(dealerXml);
                carsXml.Add(carXml);
            }

            Console.WriteLine("- XML file: '{0}' saved.", outputFileName);
            carsXml.Save(Constants.XmlReportsOutputDirectoryPath + "/" + outputFileName);
        }
 
        private XElement GenerateCarXElement(Car car)
        {
            var carXml = new XElement("Car",
                new XAttribute("Manufacturer", car.Manufacturer.Name),
                new XAttribute("Model", car.Model),
                new XAttribute("Year", car.Year),
                new XAttribute("Price", Math.Round(car.Price, 2)),
                new XElement("TransmissionType", car.TransmissionType.ToString().ToLower()));

            return carXml;
        }
 
        private XElement GenerateDealerXElement(Car car, XElement carDealerCitiesXml)
        {
            var dealerXml = new XElement("Dealer",
                new XAttribute("Name", car.Dealer.Name),
                carDealerCitiesXml);

            return dealerXml;
        }
 
        private XElement GenerateCityXElement(Car car)
        {
            var carDealerCitiesXml = new XElement("Cities");

            foreach (var carDealerCity in car.Dealer.Cities)
            {
                var cityXml = new XElement("City", carDealerCity.Name);
                carDealerCitiesXml.Add(cityXml);
            }

            return carDealerCitiesXml;
        }
    }
}

﻿namespace Cars.Tests.JustMock
{
    using System;
    using System.Collections.Generic;

    using Cars.Contracts;
    using Cars.Controllers;
    using Cars.Models;
    using Cars.Tests.JustMock.Mocks;

    using Microsoft.VisualStudio.TestTools.UnitTesting;

    using Telerik.JustMock;

    [TestClass]
    public class CarsControllerTests
    {
        private readonly ICarsRepository carsData;

        private CarsController controller;

        public CarsControllerTests()
            : this(new JustMockCarsRepository())
        {
        }

        public CarsControllerTests(ICarsRepositoryMock carsDataMock)
        {
            this.carsData = carsDataMock.CarsData;
        }

        [TestInitialize]
        public void CreateController()
        {
            this.controller = new CarsController(this.carsData);
        }

        [TestMethod]
        public void IndexShouldReturnAllCars()
        {
            var model = (ICollection<Car>)GetModel(() => this.controller.Index());

            Assert.AreEqual(4, model.Count);
        }

        [TestMethod]
        [ExpectedException(typeof(ArgumentNullException))]
        public void AddingCarShouldThrowArgumentNullExceptionIfCarIsNull()
        {
            var model = (Car)GetModel(() => this.controller.Add(null));
        }

        [TestMethod]
        [ExpectedException(typeof(ArgumentNullException))]
        public void AddingCarShouldThrowArgumentNullExceptionIfCarMakeIsNull()
        {
            var car = new Car { Id = 15, Make = string.Empty, Model = "330d", Year = 2014 };

            var model = (Car)GetModel(() => this.controller.Add(car));
        }

        [TestMethod]
        [ExpectedException(typeof(ArgumentNullException))]
        public void AddingCarShouldThrowArgumentNullExceptionIfCarModelIsNull()
        {
            var car = new Car { Id = 15, Make = "BMW", Model = string.Empty, Year = 2014 };

            var model = (Car)GetModel(() => this.controller.Add(car));
        }

        [TestMethod]
        public void AddingCarShouldReturnADetail()
        {
            var car = new Car { Id = 15, Make = "BMW", Model = "330d", Year = 2014 };

            var model = (Car)GetModel(() => this.controller.Add(car));

            Assert.AreEqual(1, model.Id);
            Assert.AreEqual("Audi", model.Make);
            Assert.AreEqual("A4", model.Model);
            Assert.AreEqual(2005, model.Year);
        }

        [TestMethod]
        public void SearchForCarModelShouldReturnTheCorrectRecord()
        {
            const string SearchPattern = "BMW";
            var searchResult = (IEnumerable<Car>)GetModel(() => this.controller.Search(SearchPattern));

            foreach (var item in searchResult)
            {
                Assert.AreEqual(item.Make, SearchPattern);
            }

        }

        [TestMethod]
        [ExpectedException(typeof(ArgumentException))]
        public void PassingInvalidSortParametersShouldThrowAnException()
        {
            var searchResult = (IEnumerable<Car>)GetModel(() => this.controller.Sort("Invalid"));
        }

        [TestMethod]
        public void SelectingSortByMakeShouldCallTheCorrectMethod()
        {
            var searchResult = (IEnumerable<Car>)GetModel(() => this.controller.Sort("make"));
            Mock.Assert(this.carsData);
        }

        [TestMethod]
        public void SelectingSortByYearShouldCallTheCorrectMethod()
        {
            var searchResult = (IEnumerable<Car>)GetModel(() => this.controller.Sort("year"));
            Mock.Assert(this.carsData);
        }

        [TestMethod]
        public void SortByMakeShouldReturnView()
        {
            var sortedData = this.controller.Sort("make");
            var models = (List<Car>)sortedData.Model;

            Assert.AreEqual(1, models[0].Id);
            Assert.AreEqual("Audi", models[0].Make);
            Assert.AreEqual("A4", models[0].Model);
            Assert.AreEqual(2005, models[0].Year);

            Assert.AreEqual(2, models[1].Id);
            Assert.AreEqual("BMW", models[1].Make);
            Assert.AreEqual("325i", models[1].Model);
            Assert.AreEqual(2008, models[1].Year);

            Assert.AreEqual(3, models[2].Id);
            Assert.AreEqual("BMW", models[2].Make);
            Assert.AreEqual("330d", models[2].Model);
            Assert.AreEqual(2007, models[2].Year);

            Assert.AreEqual(4, models[3].Id);
            Assert.AreEqual("Opel", models[3].Make);
            Assert.AreEqual("Astra", models[3].Model);
            Assert.AreEqual(2010, models[3].Year);
        }

        [TestMethod]
        public void SortByYearShouldReturnView()
        {
            var sortedData = (IView)this.controller.Sort("year");
            var models = (List<Car>)sortedData.Model;

            Assert.AreEqual(1, models[0].Id);
            Assert.AreEqual("Audi", models[0].Make);
            Assert.AreEqual("A4", models[0].Model);
            Assert.AreEqual(2005, models[0].Year);

            Assert.AreEqual(3, models[1].Id);
            Assert.AreEqual("BMW", models[1].Make);
            Assert.AreEqual("330d", models[1].Model);
            Assert.AreEqual(2007, models[1].Year);

            Assert.AreEqual(2, models[2].Id);
            Assert.AreEqual("BMW", models[2].Make);
            Assert.AreEqual("325i", models[2].Model);
            Assert.AreEqual(2008, models[2].Year);

            Assert.AreEqual(4, models[3].Id);
            Assert.AreEqual("Opel", models[3].Make);
            Assert.AreEqual("Astra", models[3].Model);
            Assert.AreEqual(2010, models[3].Year);
        }


        private static object GetModel(Func<IView> funcView)
        {
            var view = funcView();
            return view.Model;
        }

    }
}

namespace Cars.Web.Controllers
{
    using System.Linq;
    using System.Web.Mvc;

    using Cars.Data.Repositories;
    using Cars.Models;
    using Cars.Web.Models;

    public class CarsController : BaseController
    {
        #region Fields

        private readonly IRepository<Car> _cars;

        #endregion Fields

        #region Constructors

        public CarsController(IRepository<Car> cars)
        {
            _cars = cars;
        }

        #endregion Constructors

        #region Methods

        [HttpGet]
        public ActionResult Create()
        {
            // ViewBag.Shippers = Data.Shippers.All();
            AddShippersToViewBag();
            return View(new CarInputModel());
        }

        [HttpPost]
        [ValidateAntiForgeryToken]
        public ActionResult Create(CarInputModel model)
        {
            if (ModelState.IsValid && model!=null)
            {
                var allShippersNames = Data.Shippers.All().Select(x => x.Name);

                if (model.ShipperName!=null && !allShippersNames.Contains(model.ShipperName))
                {
                    var newShipper = new Shipper
                    {
                        Name = model.ShipperName
                    };
                    Data.Shippers.Add(newShipper);
                    Data.SaveChanges();

                    var newCar = new Car
                    {
                        Id = model.Id,
                        Brand = model.Brand,
                        Description = model.Description,
                        Power = model.Power,
                        ShipperId = newShipper.Id,
                        Year = model.Year
                    };
                    _cars.Add(newCar);
                    _cars.SaveChanges();

                    return RedirectToAction("Index");
                }

                if (allShippersNames.Contains(model.ShipperName))
                {
                    var shipperId = Data.Shippers.All().SingleOrDefault(x => x.Name == model.ShipperName).Id;
                    var newCar = new Car
                    {
                        Id = model.Id,
                        Brand = model.Brand,
                        Description = model.Description,
                        Power = model.Power,
                        ShipperId = shipperId,
                        Year = model.Year
                    };

                    _cars.Add(newCar);
                    _cars.SaveChanges();

                    return RedirectToAction("Index");
                }
            }
            return View();
        }

        public ActionResult Index()
        {
            var model = new IndexViewModel();
            ViewBag.Shippers = this.Data.Shippers.All();

            return View(model);
        }

        [HttpGet]
        public ActionResult SearchResult(CarSearchModel model)
        {
            ViewBag.Shippers = this.Data.Shippers.All();
            ViewBag.searchString = model.Description;

            // Get Cars
                model.Cars = _cars.All()
                    .Where(x =>
                            (model.Description == null || x.Description.Contains(model.Description))
                            && (model.Shippers == null || x.ShipperId == model.Shippers))
                    .OrderBy(x => x.Year)
                    .ToList();

                // total records for paging
                model.TotalRecords = _cars.All()
                    .Count(x =>
                        (model.Description == null || x.Description.Contains(model.Description))
                        && (model.Shippers == null || x.ShipperId == model.Shippers));

                return View(model);
        }

        private void AddShippersToViewBag()
        {
            var shippers = this.Data.Shippers.All();
            this.ViewBag.Shippers = new SelectList(shippers, "Id", "Name");
        }

        #endregion Methods
    }
}
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