CSI 3120, Fall 2007, Assignment 3
handed out Oct. 29, due Nov. 19 at 4:00pm.

Please, submit your program through VirtualCampus. Place all your files in a zipped directory which you upload through the VirtualCampus interface.
Note Remember Assignment 1? Well, the nightmare is not over!!!!! It is back, with a vengeance!!!!! Happy Halloween!!!!!!

Problem 1 [40 marks]

Write a Perl 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+

Elephant, Clark --> C

Kangaroo, Albert --> A
Smith, Peter --> A+
Turtle, Jack --> C 

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 [40 marks]

Write a program that takes as input a paragraph (an input string) and the database built in Problem 1 and makes the following substitutions:

· Every time a name is encountered in the input string the string will be modified so that the  substring “the X student, ” where X represents the grade the named student received, will be added in front of the name. Names can appear in different formats: 

· preceded by one of the following titles: Mr., Mrs., Ms. or Miss (or no title at all)  

· they can appear as 

· <first name> followed by <last name>, or  

· <first name initial> followed immediately by a “.”, a space, and <last name> or  

· <last name> (though this option can occur only if a title is present).

· If the name does not correspond to a name in the database, no modification occurs and the program continues its execution. If the name was preceded by a title (Mr., Mrs., Ms. or Miss), then a warning message is issued and printed at the end of the output, indicating the word position where the mistake occurred. If it was not preceded by a title and was not included in the database, then it could not have been detected and, as a result, no warning message is generated.  
· Every time “X student” or “X students” appears, where X represents a grade, a comma will be added followed by the name(s) of the students that received that grade, separated by commas, except for the position between the last two names of the list, where “and” will be inserted. (This time the name format should be <first name> followed by <last name>).
· If the expression “X student” occurs but more than one student received grade X, then the word “student” should be pluralized (“student” (“students”). Conversely, if the expression “X students” occurs, but only one student received grade X, then the word “students” should be singularized (“students” ( “student”). In both cases, a warning should be issued at the end of the output, indicating the word position where the change was made.  

· If the expression “X student” or “X students” occurs, but no student received grade X, then the program should not modify the input string, continue the execution, and issue a warning at the end of the output, issuing the position of the words where the error occurred.

Example of the expected functionality:

Please, enter your message:

> Every time Miss Camel and Mr. Rhinoceros talked to Mr. A. Kangaroo and Peter Smith, her performance improved. However, whenever she discussed her assignments with the C student or some C+ student, her grades suffered. 
 Your message has been edited as follows:
Every time the B+ student, Miss Camel and Mr. Rhinoceros talked to the A student, Mr. A. Kangaroo and the A+ student, Peter Smith her performance improved. However, whenever she discussed her assignments with the C students, Clark Elephant, Jack Turtle and Sylvia Zebra, or some C+ student, her grades suffered.

*** Warnings:
* The words at position 6 and 7, “Mr. Rhinoceros”, did not match any student in the database.

* The word at position 28, “student”, was pluralized
* The words at position 31 and 32, “C+ student”, did not match any student in the database. 

Obviously, your program should be general enough to handle other cases as well.
Problem 3 [20 marks]

From your experience in this assignment, compare Perl to the four languages you used in assignment 1. Even though you didn’t code Problem 2, above, in Assignment 1, try to imagine what that would have required in the four languages considered there. 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 fit within a single page (single-spaced). 

