CSI 3120, Fall 2007, Assignment 1

handed out Sep. 17, due Oct. 1 at 4:00pm.

Submit your paper in an envelope with your name and student number  (write the same on the paper). Typewritten papers have a better chance of being marked without misunderstandings. Drop the envelope into the CSI 3120 box on the first floor of the SITE building.

Note The main part of this assignment (Problems 1-5) asks you to perform a comparative study of four different kinds of languages: Procedural (C), Object-Oriented (C++), Functional (Scheme) and Logical (Prolog). You are asked to write simple programs (Problems 1-4) having the same functionality in all four languages [the programs are classical programs of the type you learn how to write in first year; please, do not add any frills to your programs. Simply program the basic operations in the required languages], and to discuss (Problem 5) the differences you have encountered in doing so.  The second part (Problem 6) allows you to practice your Unix skills. In the written part of the assignment, I am asking you to express your opinion and to explain why you answered in the way you did. Most marks will be given for the explanation.

Problem 1 [12 marks]

Write a C program that manages a database of students (last name, first name, final grade) allowing the following operations:

· Insert a student in alphabetical order of their last name into the database (there will be no duplicate last names). The final grade is not entered during this operation.
· Delete a student from the database

· Assign a student his/her final grade
· Print the student’s database (in alphabetical order of their last names)

· Retrieve all the students who received a user-specified final grade
Example of the expected functionality:

Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 1

Please, enter the last name of the student: 

> Smith

Please, enter the first name of the student

> Peter
The new student was added to the database. Thank you!

Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 2

Please, enter the last name of the student 

> Johnson

Student Johnson was deleted from the database, Thank you!
Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 3

Please, enter the last name of the student whose grade you wish to enter
> Smith

Please enter the grade

> A+

Student’s record was updated, Thank you! 

Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 4
Baboon, Marcie --> A+
Camel, Clara --> B+

Kangaroo, Albert --> A
Smith, Peter --> A+
Zebra, Sylvia --> C
Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 5

Please, enter the grade of interest
> A+
The students who received an A+ in the course are:

Baboon, Marcie --> A+
Smith, Peter --> A+
Please, choose an operation (1: insert; 2: delete; 3: modify; 4: print; 5: retrieve; 0: exit)

> 0
Problem 2 [12 marks]

Write the same program as in Problem 1, but in Java, making use of the object-orientation of the language.

Problem 3 [18 marks]

Write the same program as in Problem 1, but in Scheme.

Problem 4 [18 marks]

Write the same program as in Problem 1, but in Prolog.

Problem 5 [24 marks]

Think of the generic program you had to write as a set of programming issues you needed to solve, list these issues and discuss which languages were well or not well suited to each of these issues. Make sure to refer to the characteristics and criteria discussed in class and in the textbook. i.e., Criteria: Readability, Writability, Cost, Reliability. Characteristics: Simplicity, Orthogonality, Control Structures, Data Types and Structures, Syntax Design, Support from Abstraction, Expressivity, Type Checking, Exception Handling, Restricted Aliasing. Your essay should be one to two pages long (single-spaced). 
Problem 6 [16 marks]

Write a one-line Linux command that finds all occurrences of the string 'A+' in the files Section1.txt and Section2.txt, and puts the lines in which the string occurs in a new file named BestStudents.txt.
Demonstrate the functionality of your command on the following two files:

   Section1.txt                                                               Section2.txt
Baboon, Marcie --> A+                                    Dolphin, Bertha --> C
Camel, Clara --> B+                                         Elephant, John --> A+
Kangaroo, Albert --> A                                    Llama, Mark --> B                                   
Smith, Peter --> A+                                          Ostrich, Cynthia --> D+
Zebra, Sylvia --> C
