
Title:  Grade Handling System

Points:   100 points 

Submission Due:  Sunday May 27,2007,  11.00 PM

Objectives:  

(1) To review the concepts of structures, string manipulation and file handling  

(2) To learn the use of dynamic memory allocation.

Description:

In this assignment you will be required to develop three separate Grade Handling Systems for a university. The input to the first one will be student IDs and the students' grades on a single exam. The input to the second system will be the names of the students and the grades they obtained on a single exam. The input to the third system will be the names of the students and the grades obtained by them on a number of exams. 
 You will submit two programs on webct, the first program to take care of first two systems, and the second program to take care of the third system.
In general the data processing will involve following steps:

1. Sorting the records by the last name of the student

2. Generate letter grades

3. Find the mean grade for each exam

4. Indicate the name and the grade of the top student for each exam.

5. Create a summary of the letter grades

Program 1:

User Input Specification 
Prompt the user to enter the name of the  data file. It is guaranteed that the user will enter a valid file name. Here is a description of the input file format, the data processing required and sample outputs.


Input File  Format

The input file contains data for two courses. For the first course, each line will contain student  ID and the grade obtained by the student (both integers). It is guaranteed that the number of students in first part will not exceed 50. As you read in the information from each line, store the values in two separate arrays. Stop storing the values when you get to the line containing two zeros, i.e., values provided for student ID and the grade are zero.  This input line signifies the end of the first part of the data, and you should stop storing values in the arrays.

For the second course, each line will contain the last name, the first name and the grade obtained by a student in one exam. As you read in the information from each line, store the values in an array of structures. Stop storing the values when you get to the line containing xxx xxx 0.  This input line signifies the end of the second part of the data, and you should stop storing values in the arrays. 

The next two lines on this file will contain names of two students to be used for query handling. It is guaranteed that 

- each part of the name will be less than 30 characters,

- in a particular course, no two students will have the same last name.

Here is a sample file,  grades.txt:
3050 76
2030 60

1600 70

2222
50

2430
60

2800
50

0 0

Ball Adam 70

Arnold Joshua 67

Scot Michael 80 

Cook Bret 55

Davis Ronald 62

Fox Brian 87

Singh Jaadu 91

Hudson Jeff 45

xxx xxx 0

Fox Brian

Jessi Mala

Data Processing & Output Specification

Define a structure to hold the relevant student information for course 2. Declare arrays for courses 1 and 2.  Read in the information from the files and process parts 1 and 2 below.

Part 1:

For course 1, print 

1.1 The student ID and the grades as they appear in the input file.

1.2 The mean grade 

1.3 The top grade and the ID of the student getting the top grade. It is guaranteed that       there will be only one student in the class getting the top grade.

1.4 Print the student IDs and corresponding grades such the IDs are in increasing order.
Part 2:

For course 2, store the names and grades in the array of structures. 

2.1 Print the names and grades for the first 4 students of course 2 as you read from the file.
2.2 Print an alphabetically ordered list of students (based on the last name) and the letter grades.  

      Generate letter grades as per the following scheme:


   >84
     :A


70 – 84

:B


55 – 69 

:C


40 – 54

:D


 < 40

:F

2.3 Summary of letter grades: number of students for each letter grade.

2.4 Read the two names on the next two lines of the input file. Print the grades obtained by them.  If the name XXXXX does not appear in the course list, print “XXXXX  not registered for course 2”.

Sample Output

Here is the sample output for the file grades.txt.

Enter the name of the file containing the grades

grades.txt





Course 1:

ID   Grade

3050 76

2030 60

1600 70

2222
50

2430
60

2800
50

Mean grade : 61.00

Top grade: 76 by student with ID 3050

1600 70

2030 60

2222
50

2430
60

2800
50

3050 76

------------------------------------------------------





Course 2:

DATA FROM FILE:

Ball Adam 
70

Arnold Joshua 
67

Scot Michael 
80 

Cook Bret 
55

-------------






Alphabetical list:

C
Arnold Joshua 

B
Ball Adam 


C
Cook Bret 


C
Davis Ronald 


A
Fox Brian 

D
Hudson Jeff 

B
Scot Michael 

A
Singh Jaadu 

SUMMARY OF LETTER GRADES:

A
2

B
2

C
3

D
1

F
0

QUERY HANDLING:

Fox Brian gets grade A.

Jessi Mala not registered for course2.

-----------------------------------------------------

Program 2:

In this program the number of students of course 3 will be indicated on the data file, and you will be required dynamically allocate the memory for storing the names and grades of the students. 

User Input Specification 
Prompt the user to enter the name of the input file. It is guaranteed that the user will enter a valid file name. Here is a description of the input file format, the data processing required and sample output.


Input File Format

The first line on the input file will contain an integer n to indicate the total number of students registered for course 3. The next n lines will contain information about each student. Each line will contain the last name, the first name of the student and the 5 grades obtained by the student in exams 1 through 5.

Here is a sample input file data.txt:

11 

Gupta Anil 
96 90 85 90 80  

Jeffers Jose 
60  0 70 50 30

Evans Rudy 
80 61 70 50 75

Williams Jason 50 40  0  0 70

Ball Adam 
90 80 60 55 60

Arnold Joshua 
0   0  0  0  0

Scot Michael 
80 70  0  0 60

Cook Bret 
96 82 80 70 60

Davis Ronald 
0   0  0  0  0

Fox Brian 
70 60 60 40 50

Hale Frank 
60 50 60 30 40

Data Processing & Output Specification

Define a structure to hold the relevant information for a student. Write two functions, one to read the data and the other to process it. In the read function dynamically allocate memory to hold information for course 3 using malloc. The data contains information for 5 exams. Prompt the user to enter the specific exam number that he is interested in. If he enters an exam number greater than the maximum number of exams, or enters a number less than 1, keep on prompting till he enters a valid number. 

Display the following:

3.1 The names and grades obtained by the first 5 students of course 3 in all the exams, in the order you read them from the input file.

3.2 Alphabetically ordered list of students and the letter grades for the specific exam indicated by the user (alphabetically arranged on the last name)

3.2   Mean grade for that exam

3.3 Names of top two students for that exam.  It is guaranteed that all grades will be distinct for that exam. 
(Bonus part)
This part is optional. You will get extra credit for doing this part. No new data needs to be read for this part. This refers to data for course 3. Prompt the user to enter the BONUS EXAM NUMBER that he is interested in. Display the following statistics for the exam specified by the user:

4.1 Actual Mean grade (Note students who got zeroes on all the exams are to be excluded    while computing this statistics. These students dropped out of the course at the beginning of the term, but their names were not removed from the roll list of the course).

4.2  Names and grades of students getting the top two grades. It is possible that more than one student gets the same grade.

4.3 The average grade obtained by each student on the exams (consider the best 4 grades). Print the name of the student followed by his average grade (in the order they appear on the file).
Sample Output

Here is the sample output for the file data.txt.

Enter the name of the file containing the grades

data.txt

Enter the exam number you are interested in:

7

Enter a number between 1 and 5.

2

FILE DATA FOR FIRST 5 STUDENTS:

Gupta Anil 
96 90 85 90 80  

Jeffers Jose 
60  0 70 50 30

Evans Rudy 
80 61 70 50 75

Williams Jason 50 40  0  0 70

Ball Adam 
90 80 60 55 60

ORDERED LIST OF STUDENTS WITH THEIR GRADES

F
Arnold Joshua   

B
Ball Adam  
B
Cook Bret  

F
Davis Ronald 

C
Evans Rudy 

C
Fox Brian 

A
Gupta Anil 

D
Hale Frank

F
Jeffers Jose
B
Scot Michael

D
Williams Jason

Mean Grade: 48.46

Top students: 

Gupta Anil
Cook Bret

-----------------------------------------------

Bonus Part:

Enter the BONUS EXAM NUMBER you are interested in:

1

Actual Mean grade:  75.78

Top grade: 96

Gupta Anil
Cook Bret

Next top grade: 90

Ball Adam

Average grade:

90.25
Gupta Anil 
  

52.50
Jeffers Jose 

71.50
Evans Rudy 


40.00
Williams Jason 

72.50
Ball Adam 


52.50
Scot Michael 


82.00
Cook Bret 


60.00
Fox Brian 


52.50
Hale Frank 


Restrictions:

Any changes/corrections to the assignment will be posted on the course webpage. 

Your source file should begin with comments containing the following information:

/*  Name:  

     PID: 
     Course:
     Assignment title:

     Date:

     Compilation: My program runs on Olympus/devC++.

*/

Don’t write one large program. Break it up into number of function modules.

Document your code properly so that logic becomes clear to the reader.

Indicate pre-conditions and post conditions for each function. 

Make judicious use of white spaces wherever needed. 

The code should be properly indented.

If your program is not producing all the desired results, but some of the functions are working, make a note of it at the top of the code, to enable your TA to award you partial points on the assignment.

If you have any questions regarding the assignment, see any of the TAs in their office hours, or mail them.

 Deliverables:

Submit the two programs together via WebCT on or before 11.00 PM, May 27, 2007. 
Your code must compile under gcc or cygwin. You may make use of the Olympus account, jGrasp or use devC++ for working on the assignment.
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