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LAB 2
This lab is using mostly material covered in CS115 and it is intended as a review. Some new concepts are introduced. The primary new concept in this lab has to do with searching of arrays and implementing the selection sort algorithm.
 It is due on July 13. Present to instructor for grading during class.  
If the solution for Lab 1 is posted, you can use it to correct your own mistakes in your Lab1 files. You must use your own solution to continue with lab 2. YOU CAN’ T COPY THE SOLUTION ROVIDED FOR LAB 1 and continue with it!!!!
Create a separate folder for each task. When done with all tasks, place the individual task folders into a folder which named with yourname_Lab2 and zip it. Upload to assignment folder Lab2 on Blackboard. Notice that in some cases, files have to be copied from one task folder to another in order to make each task independent.
Use Notepad++ or EditPlus or equivalent editor to create source code.

Objectives: 

1. Usage of enum class.
2. Equality of objects.
3. Vectors.

4. Arrays of objects.
5. Sequential search of arrays.

6. Selection Sort algorithm.

7. Developing a simple algorithm.

In this Lab we are going to have 3 normal classes (one being the client class and the other two being service classes) and two enumerations. The client class would have to use both of the service classes.
Task 1 (1.0 points)

Use your solution to Lab 1 Task 1. You will need the Vehicle class from lab 1 as well as the VehicleEngine enumeration class. Both classes should be in path folder1.folder2 with respect to the directory where your source code is located (where folder1 is your first name and folder2 is your last name- in other words keep the package as is).
1. A car manufacturer  makes available the following Vehicle types:
· FOUR_DOOR_SEDAN,  TWO-DOOR-SEDAN, TRUCK, SUV, SPORT, VAN,  MINI_VAN
Add another enumeration for the vehicle types (besides the existing enumeration for VehicleEngine)
· Create a class by itself for the enumeration (in its own file, separate than the Vehicle class file). Name the new enumeration class VehicleType.  The class should be in the same package as the Vehicle class (folder1.folder2), therefore first you type the package line of code and then the code:
public  enum  VehicleType { list the types in here};

Save the file with the enumeration class name as the name of the file and compile it using the proper javac command to create the package. Check to make sure that the compiled file is in the right folder (folder1.folder2).
2. MODIFICATIONS TO VEHICLE CLASS

Do not change the package for this class.

· Modify the class Vehicle  to provide the proper additional instance variable needed for the VehicleType. Provide the proper accessor and mutator methods for the new enumeration type.
· Make velocity and distance to be instance variables of this class.
· Modify the default constructor to include initialization of the instance of the new enumeration VehicleType to a null value and the velocity and distance instance variables to zero.
·  Notice that the list of arguments of the non default constructor is not changed. Initialize the VehicleType instance to null also in the non default constructor. Therefore notice that a client class needs to call the mutator method for VehicleType instance variable to set its value. Initialize velocity and distance to zero.
· Provide accessor methods for velocity and distance. Methods calculateV and calculateD will act as mutator methods. 
· Modify the methods calculateV and calculateD so that they return void. They, instead , set the value of the corresponding attribute (velocity or distance instance variables of this class). Therefore, for example, the method calculateV takes the same argument as before and uses it to calculate the velocity (as before), but now it sets the velocity attribute to the calculated value. The same applies to the calculatD method. It takes the two arguments as before, calculates the distance and sets the distance instance variable of the class. The two methods are now mutator methods. Make sure that both the velocity and distance instance variables are formatted to a double with two decimal places.
· Modify the equals method in Vehicle class so that two objects are equal if and only if they have the same VehicleType and EngineType.
· Modify the toString() method to include the VehicleType instance variable in the returned String. Since the velocity and distance are now instance variables of the class, they also need to be included in the String.
· Recompile the Vehicle class after the changes as well as the existing VehicleEngine enumeration.
Task 2 (1.5  Points)

Class ArrayOfVehicles
1. Create a class called ArrayOfVehicles. Create a package for the class and place the class in path folder1.folder2.folder3.  
Where folder1 is your first name, folder2 is your last name and folder3 is the name of your pet (if you don’t have one, make one up).
2. This class has a default constructor with nothing in it, no instance variables are initialized by this default constructor. Therefore the default constructor looks like:
public  ArrayOfVehicles()

{

}

It does not have a non default constructor.
3. The class has a method called arrayV. The method arrayV takes no arguments but it returns an array of Vehicle  data  types whose elements are the objects described below. Remember to import Vehicle, VehicleType  and VehicleEngine classes (since this class needs them)!!!!
· The method arrayV constructs different Vehicle objects, as read from a text file Vehicles.txt. The parameters in the text file (based on the sequence of the arguments in the constructor of the Vehicle class with the last one being the VehicleType) are as follows for each object:
1.5,2,owner1,TwoPointFourLiters

2.0,3,owner2,ThreePointFiveLiters

3.3,4,owner3,FivePointZeroLiters

4.0,5,owner4,SixPointZeroLiters

5.3,6,owner5,SixPointZeroLiters

2.5,4,owner6,FivePointZeroLiters

5.3,3,owner7,TwoPointFourLiters

3.8,2,ower8,FivePointZeroLiters
Create the text file! Remember that the size of the array is not fixed to 8 since the file can be amended to have more or less entries.
·  For each Vehicle object created, the method sets the final velocity and distance for that object by calling the proper mutator method of Vehicle class. It uses the values 0.0 and 0.0 for initial velocity and initial distance.
·  It then enters the object in an array of Vehicle types. 
· The method returns the array with the Vehicle objects.
5. This class also has a method called selectionSort (see lecture 4 presentation for the basic code of the selection sort algorithm). The method takes as argument an array of Vehicle data types. Its job is to sort the array of vehicles according to their velocity values (from smallest to largest). It returns the sorted array. 
Notice that the comparison has to be between two objects in two indices of the non sorted sub array i.e

if(myarray[k].getVelocity()>myarray[index].getVelocity())
Task 3 (1.1  Points)

Make sure that you copy the source code files from Task 2 in this Task folder.
Client class AnotherVehicleClient:

1. Create the class AnotherVehicleClient  to be placed in path folder1 (where folder1 is your first name). 
Import the Vehicle and enumeration classes as well as the ArrayOfVehicles class. 
This class, in its main method, is going to:
· Call the method arrayV of ArrayOfVehicle class and capture the returned unsorted array. Output the data of the stored objects by using toString().
·  Next, Iterate through the array and set the velocity and distance of each Vehicle object using a value for initial velocity and initial distance equal to the iterrator (converted to double of course).
· CODE AN ALGORITHM THAT  sets the VehicleType of each object to the enumeration values in a cyclical manner. In other words the first 7 objects get  the enumerations
FOUR_DOOR_SEDAN,  TWO-DOOR-SEDAN, TRUCK, SUV, SPORT, VAN,  MINI_VAN
The next 7 objects repeat the above enumerations and so on.

You have to figure out the proper algorithm that accomplishes this cyclical naming of vehicle types, regardless of the size of the array. The only assumption is that the size of the text file can’t have any more than 21 lines of data.
· Next, output again the values of the instance variables of each object in the array captured using the toString() method of the Vehicle class within a for loop that iterates through the array elements. 
· Next, call the method selectionSort of ArrayOfVehicle class, pass it the unsorted array and capture the returned sorted array.
· Output the values of the sorted array using a for loop. Make sure that the velocities appear in ascending order.
Compile all classes in this task

Interpret the program!
Questions (0.1 points each- 0.4 points total):

1. Do you see an advantage in using enumerations? Suppose that we did not have the enumeration class VehicleTypes. What is an alternative way of accomplishing the same thing (in other words keep track of the particular type of each VehicleA object)?

2. List two instance variables of Vehicle class that have global scope.

3. An array of objects Vehicle is of size 10. Three Vehicle objects are stored in indices 0, 1, 2.  What values are stored in indices 3-9?
4. If an array of size 100 is sorted using selection sort, how many passes are made to sort it (how many searches are done in all subarrays)?

Note: the formula is in lecture 4 power point presentation.
Sample Output:

C:\CS116\SPRING2011\Labs\Lab2\Lab2Solution\Task3>java folder1.AnotherVehicleClient

The file has 8lines

The vehicle ID is: 1 The name of the owner is: owner1 The acceleration is: 1.5m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;2 seconds The Vehicle Type is null The velocity is 3.0m/sec The distance traveled is 3.0meters

The vehicle ID is: 2 The name of the owner is: owner2 The acceleration is: 2.0m/sec/sec The engine type is: ThreePointFiveLitersAnd the traveling time is;3 seconds The Vehicle Type is null The velocity is 6.0m/sec The distance traveled is 9.0meters

The vehicle ID is: 3 The name of the owner is: owner3 The acceleration is: 3.3m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is null The velocity is 13.2m/sec The distance traveled is 26.4meters

The vehicle ID is: 4 The name of the owner is: owner4 The acceleration is: 4.0m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;5 seconds The Vehicle Type is null The velocity is 20.0m/sec The distance traveled is 50.0meters

The vehicle ID is: 5 The name of the owner is: owner5 The acceleration is: 5.3m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;6 seconds The Vehicle Type is null The velocity is 31.8m/sec The distance traveled is 95.4meters

The vehicle ID is: 6 The name of the owner is: owner6 The acceleration is: 2.5m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is null The velocity is 10.0m/sec The distance traveled is 20.0meters

The vehicle ID is: 7 The name of the owner is: owner7 The acceleration is: 5.3m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;3 seconds The Vehicle Type is null The velocity is 15.9m/sec The distance traveled is 23.85meters

The vehicle ID is: 8 The name of the owner is: ower7 The acceleration is: 3.8m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;2 seconds The Vehicle Type is null The velocity is 7.6m/sec The distance traveled is 7.6meters

The vehicle ID is: 1 The name of the owner is: owner1 The acceleration is: 1.5m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;2 seconds The Vehicle Type is FOUR_DOOR_SEDAN The velocity is 3.0m/sec The distance traveled is 3.0meters

The vehicle ID is: 2 The name of the owner is: owner2 The acceleration is: 2.0m/sec/sec The engine type is: ThreePointFiveLitersAnd the traveling time is;3 seconds The Vehicle Type is TWO_DOOR_SEDAN The velocity is 7.0m/sec The distance traveled is 13.0meters

The vehicle ID is: 3 The name of the owner is: owner3 The acceleration is: 3.3m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is TRUCK The velocity is 15.2m/sec The distance traveled is 36.4meters

The vehicle ID is: 4 The name of the owner is: owner4 The acceleration is: 4.0m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;5 seconds The Vehicle Type is SUV The velocity is 23.0m/sec The distance traveled is 68.0meters

The vehicle ID is: 5 The name of the owner is: owner5 The acceleration is: 5.3m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;6 seconds The Vehicle Type is SPORT The velocity is 35.8m/sec The distance traveled is 123.4meters

The vehicle ID is: 6 The name of the owner is: owner6 The acceleration is: 2.5m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is VAN The velocity is 15.0m/sec The distance traveled is 45.0meters

The vehicle ID is: 7 The name of the owner is: owner7 The acceleration is: 5.3m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;3 seconds The Vehicle Type is MINI_VAN The velocity is 21.9m/sec The distance traveled is 47.85meters

The vehicle ID is: 8 The name of the owner is: ower7 The acceleration is: 3.8m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;2 seconds The Vehicle Type is FOUR_DOOR_SEDAN The velocity is 14.6m/sec The distance traveled is 28.6meters

The vehicle ID is: 1 The name of the owner is: owner1 The acceleration is: 1.5m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;2 seconds The Vehicle Type is FOUR_DOOR_SEDAN The velocity is 3.0m/sec The distance traveled is 3.0meters

The vehicle ID is: 2 The name of the owner is: owner2 The acceleration is: 2.0m/sec/sec The engine type is: ThreePointFiveLitersAnd the traveling time is;3 seconds The Vehicle Type is TWO_DOOR_SEDAN The velocity is 7.0m/sec The distance traveled is 13.0meters

The vehicle ID is: 8 The name of the owner is: ower7 The acceleration is: 3.8m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;2 seconds The Vehicle Type is FOUR_DOOR_SEDAN The velocity is 14.6m/sec The distance traveled is 28.6meters

The vehicle ID is: 6 The name of the owner is: owner6 The acceleration is: 2.5m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is VAN The velocity is 15.0m/sec The distance traveled is 45.0meters

The vehicle ID is: 3 The name of the owner is: owner3 The acceleration is: 3.3m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is;4 seconds The Vehicle Type is TRUCK The velocity is 15.2m/sec The distance traveled is 36.4meters

The vehicle ID is: 7 The name of the owner is: owner7 The acceleration is: 5.3m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is;3 seconds The Vehicle Type is MINI_VAN The velocity is 21.9m/sec The distance traveled is 47.85meters

The vehicle ID is: 4 The name of the owner is: owner4 The acceleration is: 4.0m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;5 seconds The Vehicle Type is SUV The velocity is 23.0m/sec The distance traveled is 68.0meters

The vehicle ID is: 5 The name of the owner is: owner5 The acceleration is: 5.3m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is;6 seconds The Vehicle Type is SPORT The velocity is 35.8m/sec The distance traveled is 123.4meters

Submission instructions

· In your submission you must include 

a. The answers to the questions . 

b. The source code files and the compiled files ( the package) from Task 1 in the correct package.
c. The source code files and the compiled files (the package)required for Task 2 in the proper package.
d. The source code and compiled files for Task 3.
· Zip all files and name the zip file using your first name followed by your last name followed by lab1.

i.e. George_KayLab2.zip

· Upload the file on Blackboard by noon  on the due date (Blackboard time stamps automatically) in assignment folder labeled Lab2.
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