Programming Systems Design
CSCI 455

FALL 2009
Dr. K. Narayanaswamy

Programming Assignment # 2

Due Date: 9/20/2009 (11:59:59 p.m.)

Goal
This assignment requires you to understand how to declare and manipulate C++ arrays, and how to use C++ control constructs like “while” statement and “for” statement with arrays.  Of course, you have to combine this knowledge with what you should already know about reading and writing to files.
Task
This program first asks the user for the name of an input file and the name of an output file. 

The input file contains a set of exactly 10 names of students on the first line.  Following that, there are 5 lines (representing Tests 1 through 5 respectively) containing the scores on different assignments received by the student.  The first line of numbers is for Test 1, and the 2nd is for Test 2, and so on.  Every data item is separated from the next by white space, making it easy for you to read the input.  A sample of the input file is shown below:

	Bob
	Mary
	Jane
	John
	Jim
	Joan
	Tim
	Tina
	Marsha
	Bill

	25
	40
	80
	35
	78
	90
	54
	67
	78
	95

	60
	90
	76
	58
	98
	65
	83
	67
	89
	87

	-23
	99
	77
	43
	54
	59
	76
	90
	89
	45

	44
	56
	67
	98
	98
	63
	79
	80
	79
	90

	89
	74
	45
	78
	94
	105
	39
	94
	77
	80


In this assignment you may assume that the data will have the right format in the file as above – 10 strings on the first line, and 10 numbers per line for the next 5 lines.   

Your program should read the input names into an array of strings.  It should then read the remaining lines (which contain the scores for each Test) from the input file.  You must ensure that you check that all scores are valid – positive numbers between 0 and 100.  The program must then compute the AVERAGE score of each student.  If a score is invalid, you should compute the average of just the valid numbers for that student – in other words, ignore the invalid number completely.  The program must write out the average score to an output file as below (you do not need to worry about the vertical and horizontal lines – we just show those below to clarify the table rows and columns):

	Bob
	Mary
	Jane
	John
	Jim
	Joan
	Tim
	Tina
	Marsha
	Bill

	54.50
	71.80
	69.00
	62.40
	84.40
	69.25
	66.20
	79.60
	82.40
	79.40


The average score should be printed as a decimal number correct to 2 decimal places as shown.   At the web site, we will post some examples of how to format decimal numbers as shown above.  You can also use the pretty printing hints at the web site to line up the outputs appropriately.  This is NOT a requirement, but it is something that will make your output look better. 
Hint:  To do this assignment, you will need an array of 10 strings to hold the names, and an array (of 10 integers) to hold the totals for each student.  Initialize the totals array to all zeroes.  You should first read the names on the first line into the array of strings.  Then, read each line of 10 input numbers, adding up each test score to the corresponding element of the totals array.  At the end, you can write out the names and the average to the output file.  In particular, you do NOT need a table (or 2-dimensional array) of integers because you are not required to remember ALL the scores.  In order to compute the average, you only need the TOTAL test score and the number of tests for each student.  This design is called “parallel” arrays because the “ith” element of the names array corresponds to the “ith” element of the totals array in that both represent data associated with the same person.  This is the way in which we can solve the problem using just 1-dimensional arrays.


// how to declare “parallel” arrays for this program

const int size = 10;


string names[size];   // to hold names of students


int totals[size];          // to hold the totals
Grading Criteria:

The following are the grading criteria for this assignment.  You should use this as a checklist prior to submission if you want to get full credit for it.

	PROGRAM CORRECTNESS:
	75 points

	Program produces the correct output to the output file
	40

	Program sets up all the array loops properly with array indices
	10

	Output is readable and neat (if not necessarily “pretty”)
	5

	Input file open and output file open are verified and handled
	10

	Illegal numbers in the input are properly handled (both in terms of detection and printing the output to the terminal as shown below); Only errors mentioned in the assignment need to be handled
	10

	PROGRAM DESIGN & STYLE:
	25 points

	Program uses arrays properly
	7

	Program is easy to change to different numbers of students
	8

	Program is readable (indentation and mnemonic variables)
	5

	Program is documented (header, major steps/loops of program)
	5


Sample transcript:
Enter input file: myinput.txt

Enter output file: myoutput.txt

Processing input…

Assignment 3: Student Bob’s score of -23 is not within range

Assignment 4: Student Joan’s score of 105 is not within range

All input processed…

Output file was successfully written.
Submit instructions
1. Save each assignment in a separate file (e.g., assign2.cpp). Do not delete or change the assignment after submission. This will help in case there are problems in submitting your assignment. 
2. If relevant, submit your program and any header files required to run it. 
3. The grader will test your program by compiling and executing your program. You are completely responsible for making sure that you submit the program correctly. 
4. For example, to submit the first assignment, use the following “submit” command with tag p2 (from the directory where you have the program file):
submit -user csci455 -tag p2 assign2.cpp
