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1. Introduction

ICS102: Introduction to computing is designed to serve as the fundamental programming course filling in the role of CS1 of 1991 ACM curricula recommendations.  The objective is to teach modern programming skills as well as documentation practices in the form of proper conventions, documentation and adherence to conventions.

The aim of the lab component is to complement the lecture component in achieving these objectives.  The labs are therefore arranged to run in synchrony with the lectures so that no topic is covered in the lab until after the topic is covered in the lecture by at least one week.

Specifically, the objective of the lab is not to teach syntax of a programming language alone.  Rather, the lab should also be used to:

· Develop the problem solving skills of the students

· Develop the programming skills of the students

· Inculcate good software engineering principles

· Teach professional ethics to the students

2. General guidelines

The following are general guidelines, which could help in achieving the objectives of the lab.

· Lab problems should be designed such that they teach not only the syntax of the language but also problem solving skills

· Students should be taught to follow good programming principles – modularity, indentation, comments, good naming etc.  Allocating points to each of these when grading student works should help them get used to them.

· Except when giving a quiz or lab test, the lab environment should be a relaxed one where students are free to ask the instructor for help.

· A short quiz should be given at suitable intervals to monitor and evaluate the learning process

· A project topic that involve using much of the skills leant in the labs should be given to the students.  

· The project topic should be given as early as possible in the semester so that students would have enough time for it.  Project demonstration should be arranged towards the end of the semester to allow each student to demonstrate his project.

· It is very important to be firm in not condoning any form of cheating on the parts of the students.

3.
Lab Organization

Lab #01:  Introduction to the Programming environment

	Part I:  General Overview of the Lab component and its conduct

· The Syllabus

· Topics to be covered

· Timing of Quizzes, Home Works and Project

· Lab Conduct Policy

· Stressing the distinction between Learning environment and exam. Environment

· Cheating rules (serious concern)

· Grading Policy

· Aim is not only for programs to work, must also follow good programming principles

Part II:  Introducing the programming environment

· Understanding the Windows GUI environment

· desktop, task bar, minimize/maximize/close buttons, etc

· Using the NotePad editor

· Managing files using MyComputer or Explorer
· Review some essential DOS Commands

· Changing drives and folders

· Displaying list of files

· Executing applications

· The PATH command

· Learn how to install Java SDK (Software Development Kit)

· Compiling and executing already written application and applet using SDK tools

· Learn how to install the IDE being used for wring programs in the lab (e.g JCreator)

· Compiling and executing already written application and applet using the IDE




Lab #02:  Primitive Types & Arithmetic Expressions 

 

	Objectives of the Lab 

· understanding the primitive data types in java

· byte, short, int, long, float, double, char and boolean 

· defining and initialising variables 

· changing the values of variables through assignment 

· writing arithmetic expressions

· learning the arithmetic operators and their precedence rules

· learning the implication of mix-mode operations

· introducing the mathematical functions in the Math class  

· appreciating the importance of comments, Indentation and good naming style. 
Sample Problems
1. Finding the sum, difference, product, and quotient and remainder of two numbers. 

2. Converting between Fahrenheit and Centigrade temperatures

3. Computing areas/volume of rectangles, cycles, spheres, etc

4. Printing a table of sine and cosine for a range of agles

5. Finding average of a set of numbers


Lab #03:  Creating Objects from Classes & Strings processing

	Objectives of the Lab 

· Appreciating the difference between primitive types and objects

· Appreciating the difference between a class and an object

· Learning how to create an object from a class

· Learning how to call methods of an object

· Leaning the String class, its methods and its special place in Java

· substring() methods

· Concatenation operation

· indexOf() and lastIndexOf() methods

· charAt() and length() methods

· loLowerCase() and toUpperCase() methods

Sample Problems
1. Creating a Rectangle object and using its traslate() and intersection() methods and printing the result

2. Generating a password from first name, middle name and last name of a student

3. Extracting user-name and domain-name from an e-mail address

4. Extracting path, file name and extension from a full path

5. Finding sum of the digits in a number

6. Finding minimum currency notes to represent an amount of money




Lab #04:  Console Input and Exception Handling

	Objectives of the Lab 

· Appreciate that input is achieve using streams in Java

· Learn how to create streams for reading characters and strings

· Learn how to use wrapper classes to convert strings to numbers

· Appreciate the difference between checked and unchecked exceptions

· Learn how to forward exception using throws keyword

· Learn how to handle exceptions using try-catch statements

Sample Problems
1. Read a name and print a greeting message

2. Read age and retirement age and prints how many years remain to retire

3. Reads a set of numbers and compute average

4. Demonstrate that IOException is a checked exception by not handling exception and observe the compilation error generated

5. Demonstrate that NumberFormatException is an unchecked exception by passing a non-integer string to the parseInt() method




Lab #05:  Introduction to Applets

	Objectives of the Lab 

· Understanding the difference between applications and applets

· Writing simple applets and HTML code to execute the applets 

· Writing applets to display geometric shapes

· rectangles, ellipses, and lines 

· Learn how to chang Fonts and Colors 

· Appreciate the life-cycle of an applet and the associated methods:

· init(), start(), paint(), stop() and destroy()

· Passing input to applets using input dialogue window

· Passing input to applets using input PARAM tag in the HTML file 

· Learn how to display images and play sound in an applet. 

Sample Problems
1. An applet to display a string message and various shapes using the default font and default color.

2. Modifying the applet in (1) to have different colors and fonts

3. Modifying the applet in (2) by introducing the init() method and moving the initialization statements to the init() method

4. Modifying the applet in (3) by reading the message to be displayed through the input dialog window

5. Modifying the applet in (4) by reading the message to be displayed and values for creating color objects as parameters from the associated HTML file.

6. An applet to display images and play sound in the background.




Lab #06:  Classes and Objects I

	Objectives of the Lab 

· Appreciate the difference between a class used as an application and a class used as a type

· To write a simple class that can be used as a type (for creating objects)

· Appreciate the difference between static and instance members

· Appreciate the difference between constructors and methods

· Appreciate the difference between accessor methods and mutator methods

Sample Problems
1. Implementing a Point class and a TestPoint application

2. Implementing a BankAccount Class and a TestBankAccount application

3. Implementing a Student class and a TestStudent application

4. Implementing an Employee class and a TestEmployee application




Lab #07:  Classes and Objects II

	Objectives of the Lab 

· Extending the knowledge gained in the previous lab by introducing the following:

· overloading of methods and constructors

· the dual usage of the this keyword

· the toString() method and its special property

· the equals() method and its usage

Sample Problems
1. Re-implementing the examples/exercises in the previous lab by introducing overloading, the this keyword, and toString() and equals() methods.

2. Implementing a Franction class

3. Implementing a ComplexNumber class




Lab #08:  Selection Structures

	Objectives of the Lab 

· Understanding the relations and logical operators and be able to use them to form logical expressions

· Understanding the various forms of the if-statement

· Single branch (Simple if)

· Dual branches (if-else)

· Multiple branches (if-else-if)

· Blocking more than one statement in a branch

· Understanding the switch statement and the importance of the break statement

· Understanding the Selection operator

Sample Problems
1. Finding the maximum/minimum from a set of numbers

2. Determining if a number is negative, positive or zero

3. Determining the number of days in a giving month

4. Finding real roots of a quadratic equation

5. Improving the withdraw method in the BankAccount class to check that the amount being withdrawn is not more than the balance




Lab #09:  Repetition Structures

	Objectives of the Lab 

· Understanding the various repetition constructs and when to use each

· while-loop

· for-loop

· do-while loop

· Understanding Nested loops

· Understanding how to control loops using sentinel.

Sample Problems
1. printing a table of Sine and Cosine

2. printing a table of temperatures in Fahrenheit and Centigrade

3. finding factorial of a number

4. reading a set of grades and computing the average

5. Printing the indexes of a matrix




Lab #10:  Parameter Passing & Recursion

	Objectives of the Lab 

· Appreciating the difference between formal and actual parameters

· Appreciating the difference between passing primitive types and object references as parameters

· Understanding how the system keep track of method calls using the system stack

· Writing simple recursive methods

· Appreciating the usefulness and limitations of recursion

Sample Problems
1. A program that attempts to swap primitive values and showing that it does not work.

2. Modifying the program in (1) by using objects to make it work

3. A recursive method to compute the factorial of a number

4. A recursive method to compute the sum of a series

5. A recursive method to compute the power of a number

6. A recursive method to compute fibonacci numbers




Lab #11:  One-Dimensional Array

	Objectives of the Lab 

· Learn why arrays are useful in programming

· Learn how to declare and initialize 1-D arrays

· Learn how to access individual elements of an array

· Lean how to use the length variable in processing elements of an array.

· Passing array as parameters to methods

· Using array as a return-type for a method

· Using array of objects and appreciating their difference with array of primitive types

Sample Problems
1. Reading ID numbers and grades for a sent students in two arrays and printing the average and list of students below average

2. Modifying the problem in (1) so that the average is computed by a method

3. Modify the problem in (2) so that the reading is done by a method

4. Modifying the problem in (3) by using array of student objects




Lab #12:  Two-Dimensional Array

	Objectives of the Lab 

· Understand how to declare and initialize two-dimensional arrays

· Appreciate the fact that two-dimensional arrays are just arrays of arrays in java.

· Appreciate the fact that the rows of a two-dimensional array do not need to be of equal length.

· Understand how to access individual elements and individual rows of a two-dimensional array

· Learn how to use the length variable to process two-dimensional array in a loop.

Sample Problems
1. A program to compute the sum and product of matrices

2. Modifying the program in (1) computation is done by methods

3. Modifying the program in (2) so that the reading is done by a method.




Lab #13:  File Processing

	Objectives of the Lab 

· Learn how to read data from a file

· Lean how to use StringTokenizer object to process data read from a file

· Learn how to Write data to a file

· Learn how to append data to a file.

Sample Problems
1. A program to copy data read from a file and prints it on the screen in some format

2. A program to read a file containing text and prints the count of vowels, words and sentences in the file.

3. A program to read numeric data from a file and print the average, the maximum and the minimum

4. Modifying the program in (3) so that the list of values below average is written to another file.

5. A program to read data from two sorted files and merge them (sorted) into another file.




4.
Appendix A:  Sample Lab Syllabus

King Fahd University of Petroleum and Minerals

College of Computer Science and Engineering

Information and Computer Science Department

Syllabus for ICS 102 - Introduction to Computing: Spring Semester 2000 (002)

Grade Distribution:

	Activity
	Weight

	Labs (12 x 0.75%)  (No points for First Lab)
	9%

	Lab Quizzes (1% + 1% + 2% + 2%)
	6%

	Lab Homeworks (4 x 1.2%)
	5%

	Project
	5%


Lab Schedule

	Weeks
	Topic
	Assessments

	1
	No Lab
	

	2
	Lab 1: Introduction to Programming Environment
	

	3
	Lab 2: Primitive Types
	

	4
	Lab 3: Expressions & Strings
	HW# 1  & Lab Quiz# 1

	5
	Lab 4: Console Input & Intro. API documentation
	

	6
	Lab 5: Introduction to Applets
	

	7
	Lab 6: Classes & Objects I
	HW#2 & Lab Quiz # 2

	9
	Lab 7: Classes & Objects II
	Project

	10
	Lab 8: Selection Structures
	

	11
	Lab 9: Repetition Structures
	HW#3 & Lab Quiz# 3

	12
	Lab 10:Parameter Passing & Recursion
	

	13
	Lab 11: 1-D Array
	

	14
	Lab 12: 2-D Array
	HW# 4 & Lab Quiz# 4

	15
	Lab 13: File IO
	

	16
	
	Project Presentation


6. APPENDIX B:  Sample Project

INFORMATION & COMPUTER SCIENCE DEPARTMENT, KFUPM

ICS102, SECTIONS 52, 54 & 55  (001 Semester)

INTRODUCTION TO COMPUTING

Project Document


This project involves writing three java classes, namely; Course,  Student and Regitration
Course class:  This involves the following fields, constructors and methods:

Fields:

courseCode

creditHours

Constructors:


create a Course object given course code and number of credit hours

create a Course object given only the course code

Methods to:

return the credit hours

return the course code

set the credit hours to a given value

print the course object in the form  courseCode_creditHours [e.g. 101_4]

Student Class:  This should have at least the following fields, constructors and methods

Fields

iDNumber

name

numberOfCourses

totalCreditHours

courses  //an array of Course objects registered by the student

Constructors

create a student object given his ID number and name //should initialize other numeric fields to zero

same as above but with parameters revered

create a student object given only ID number

Methods to

set the student’s name to a given string

return the name

return the ID number

return the credit Hours

return the number of courses registred

register a given course

drop a given course

drop the term (all courses)

return true if a given course is registered by the student

print the student info in the following form:

id 
Name
course1_creditHours course2_creditHours …  totalCreditHours

Registration class: This is an application class that makes use of the above two classes to implement a registration system for a given term.

Assume that there are only five courses to register for the term, namely 101, 102, 103, 104 and 105.

Assume also that there are only 10 students whose information is contained in a text file registration.txt.

You can download this file by righ-clicking the file name above from the home page or from the project folder on my computer (icswww).  Notice that the character # is used to separate the fields in the file.

Your application need to first initialize an array of course objects with the above five courses and an array of student objects with the students in the registration.txt file.  

You then allow a user to perform the following registration operations in a loop until he chooses option 7 to stop the program.
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If option 1 is selected, your program should display the list of students for the user to select one. 
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It should then display the list of courses for the user to select one.
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If this course is not already registered by the student, and if the total credit hours for this student is not more than 10, you should register the course for the student.

If option 2 is selected, your program should also display the list of student followed by list of courses for the user to select.  If the course is already registered and if total credit hours would not be below 6 after dropping the course, your system should allow this course to be dropped by the student.

If option 3 is selected, your program should allow the user to select a student and then drop all courses for the selected student.

If option 4 is selected, your program should allow the user to select a student and then display his registration information in the form:
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If option 5 is selected, your program should display the list of all students and the courses thy registered in a tabular form, with one indicating that a course is registered and 0 indicating not registered.
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For a bonus point, implement option 7 such that the registration information is saved in the file registration.txt in the same manner as the original file but using 1 to indicate courses registered by a student.

Important Points :

You may work alone or in pairs in doing this project.

You are expected to submit a word processed report containing at least the following:

· Introduction to the project

· Well-documented printed copy of your program

· Snap –shot of your program in action

· problems you encountered while doing the project

· bugs/limitations of your program

· Conclusion

Cheating in any form will lead to 0 grade.

The report takes 20% of the grade while the actual program carries 80%

You must present your project to prove that you did it your self. 

You must follow all the good programming styles and conventions taught in the lab (indentation, comments, good names, as many methods as possible (modularity), etc). 
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