





CS116






LAB 1

Notice : LABS ARE NOT SUBMITTED ON BLACKBOARD!!!!!!!!!!!!!!

This lab is using material covered in CS115 and it is intended as a review. It also includes some new concepts.
This Lab is due on Tuesday July 11  . It should be presented to the instructor for grading by the end of the class. No grade will be issued unless it is checked by the instructor in class.
Use Notepad++ (or similar text editor, except Eclipse) to create source code.
Create 2 folders  named Task1 and Task2  and place the appropriate files from each task described below in the appropriate folder.

Objectives: 

1. Create a template (Service) class.

2. Using enumeration.

3. Using packages.

4. Create a client class for the template class.

5. Using static variables.

6. Use String pre defined class methods.

7. Using the Scanner object to receive input from the user.

8. Using Arithmetic Operations (precedence of arithmetic operators).

9. Using arrays of objects.
10. Using the StringTokenizer

Task 1 (2.5 points)

1. Theory

In Physics a vehicle that moves linearly with a speed that has constant acceleration is govern by the following formulas:
Let s be the distance traveled.

Let t be the time it traveled.

Let a be the acceleration.

Let v be the velocity at some time t (also referred to as the final velocity).

s(t)=(1/2)*a*t2+v0*t+s0
v(t)=a*t+v0
a(t)=a         (constant, therefore acceleration is not a function of time).

Time is measured in seconds.
v0 is the initial velocity at time t=0

s0 is the initial distance at time t=0

Time t=0 (indicated as t0) is the time we start measuring the time (although not needed here).

Velocity is measured in meters per second (m/sec).

Acceleration in meters per second square (m/sec2).

2. Create an enumeration and a template (service) class for Vehicle (1.5 point out of 2.0 for this task)
I. Create an enumeration called: VehicleEngine. The enumeration has values:
TwoPointFourLiters,ThreePointFiveLiters,FivePointZeroLiters,SixPointZeroLiters. 
This enumeration is packaged in package  yourfirstname.yourlastname. 
Save the enumeration class in file VehicleEngine.java.

II. Develop a service class called Vehicle. 
The class Vehicle (as well as the enumeration VehicleEngine) should be placed in the package yourfirstname.yourlastname 

(name the package with your first and last name). Notice that the package should be at the very type before the enum.
The attributes (instance variables or fields as you may also call them) are:
· double  acceleration, 
· int  time, 
· String owner_name,

· A reference to the enumeration i.e VehicleEngine  ve=null.

· a static integer variable called vehicleID. 
· A non static int variable currentID,

· There are two constructors:

· Default Constructor: initializes all pertinent fields to empty String or zero or null (for the reference of enum VehicleEngine). It advances the vehicle ID to a new ID value every time an object is created using the default constructor.

· Non default constructor: accepts as arguments client entered values for the following fields:

· the acceleration value, the time the vehicle moves, the name of the owner, the engine type (the enumeration type).
· It initializes the corresponding class instance variables accordingly.  
· It advances the static vehicleID and assigns it to the currentID.
3. Provide accessor methods for all global instance variables including the engine type enum . Provide mutator methods for all global instance variables except the static VehicleID and the non static currentID. 
4. Provide an equals method. Two Vehicle objects are equal if they have the same acceleration value and the same engine type.

5. Provide a toString method for the class. The returned String includes the values of all instance variables.  Make sure that as part of the String you identify the name of the variable besides its value. 
6. Provide a helper method that calculates the velocity of the vehicle and returns it as a double data type. It accepts as arguments the initial velocity (double type). It returns the velocity value based on the values of the instance variables needed in the given formula above for final velocity (step 1). The returned value is formatted to two decimal places. It uses the values of the particular instance variables needed in the formula to calculate the velocity. Use the Math pre defined class to calculate velocity. 
Note: the NumberFormat object invokes the method format and passes it the double number to be formatted. The format method returns the String version of the double mumber. IT NEEDS TO BE PARSED BACK TO A DOUBLE before it is returned by the method!!

7. Provide a helper method that calculates the distance traveled and gives the new position of the vehicle. It accepts as arguments the initial velocity and the initial distance (both double types). It returns the value of the distance instance variable  as a double data type. The returned value is formatted to two decimal places. It calculates the  distance based on the formula, utilizing the global values of the other instance variables of the class. Again, use Math class’ methods as required. 
8. Compile the classes VehicleEngine first and then Vehicle and obtain the .class files. Make sure that you use the correct option for the compiler so that the compiler will create the package. 
9. Each question below is worth 0.1 points towards the total of 2.0 points in this task (0.5 points total). Answer the following questions:

· We have created 3 objects of class Vehicle using the default constructor. We now call the non default constructor to create a 4th object. What is :
1. The value of instance variable  VehicleID= ?
2. The value of instance variable currentID=?
 Answer:
· After compiling the Vehicle class in directory C:/current_directory/  indicate the path to the bytes code file with respect to the folder where the source code file is located:
Answer:
· Are the members of the enumeration VehicleEngine treated as Strings or objects of enum?
Answer:
· Which library package has the StringTokenizer class? 
Answer:
· What is the advantage of using packages? Do you see any value in it? Elalaborate.

Answer:
TASK 2 (2.5 points)

1. Create a client program for the above Vehicle template class. Name the class: VehicleClient. Notice that you will need to copy the source code for the classes VehicleEngine and Vehicle in the Task2 folder and re compile them. This is because your client class needs to use the enum and the service classes.
2. The class VehicleClient should be placed in package yourfirstname (use your actual name). Make sure that you import the Vehicle class otherwise you would get a compiler error.
3. The client program uses the Scanner object to read values off a text file. The name of the text file is Vehicles.txt. Each line of text data read has information to allow the creation of a Vehicle object.  Create the text file, using Notepad,with the following values:

 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
4. For each line of text data the program: 
a. Creates a vehicle object by calling the non default constructor. Saves the object into an array (of type Vehicle). You will need to convert the last token of each text line to an enum object. Therefore if/else structures are needed i.e
VehicleEngine veng=null;

if(token.equals(“TwoPointFourLiters”))

{




veng=VehicleEngine. TwoPointFourLiters;


}



else if(token.equals(……….

    
e.t.c.

b. Calculates the velocity (calculate the velocity by calling the proper method of Vehicle class) of that vehicle object. Saves the velocity into an array (of type double). Pass an initial velocity value of 0.0.
c. Calculates the distance (calculate the distance by calling the proper method of the Vehicle class) that the vehicle traveled. Saves the distance into an array (of type double). Pass an initial velocity and initial distance value of 0.0, 0.0.
5.  Once all information is read from the text file ask the user if he/she wants the information to be displayed. If the answer is yes iterate through all the arrays and output the following:

“The vehicle with id (print the id value) has the values (print the global instance variables using toString). The velocity is (print the value of velocity for the vehicle) and the distance traveled is (print the distance value)”

6. Compile and interpret the VehicleClient. Make sure that you have copied the source code file for the service Vehicle and enum classes from Task1 in the Task 2 folder and that you have recompile them.
7. Example output of the program is listed below:
C:\CS116\SPRING2011\Labs\Lab1\Lab1Solution\Task2>java folder1.VehicleClient

Type yes if you want the vehicles data displayed

yes

The vehicle with id: 1 has the values: The vehicle ID is: 1 The name of the owner is: owner1 The acceleration is: 1.5m/sec The engine type is: TwoPointFourLiters and the traveling time is:2 The velocity is: 3.0 and the distance traveled is: 3.0

The vehicle with id: 2 has the values: The vehicle ID is: 2 The name of the owner is: owner2 The acceleration is: 2.0m/sec The engine type is: ThreePointFiveLiters and the traveling time is:3 The velocity is: 6.0 and the distance traveled is: 9.0

The vehicle with id: 3 has the values: The vehicle ID is: 3 The name of the owner is: owner3 The acceleration is: 3.3m/sec The engine type is: FivePointZeroLiters and the traveling time is:4 The velocity is: 13.2 and the distance traveled is: 26.4

The vehicle with id: 4 has the values: The vehicle ID is: 4 The name of the owner is: owner4 The acceleration is: 4.0m/sec The engine type is: SixPointZeroLiters and the traveling time is:5 The velocity is: 20.0 and the distance traveled is: 50.0

The vehicle with id: 5 has the values: The vehicle ID is: 5 The name of the owner is: owner5 The acceleration is: 5.3m/sec The engine type is: SixPointZeroLiters and the traveling time is:6 The velocity is: 31.8 and the distance traveled is: 95.4

The vehicle with id: 6 has the values: The vehicle ID is: 6 The name of the owner is: owner6 The acceleration is: 2.5m/sec The engine type is: FivePointZeroLiters and the traveling time is:4 The velocity is: 10.0 and the distance traveled is: 20.0

The vehicle with id: 7 has the values: The vehicle ID is: 7 The name of the owner is: owner7 The acceleration is: 5.3m/sec The engine type is: TwoPointFourLiters and the traveling time is:3 The velocity is: 15.9 and the distance traveled is: 23.85
Submission instructions

· In your submission you must include 

a. This document with the answers (fill in the tables and provide answers to questions in red font). 

b. The source code file and the compiled file from Task 1 in the correct package. Place them in a folder named Task 1.
c. The source code files and the compiled files required for Task 2 in the proper package. Place them in a folder Task2.
· Zip all files and folders and name the zip file using your first name followed by your last name followed by lab1.

i.e. George_KayLab1.zip

· Upload the file to the proper assignment folder (Lab 1)on Blackboard by noon on the due date (Blackboard time stamps automatically)
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