Example 2: Processing Grades, Revisited
The Problem Specification

Consider the following refinement of the Example 1 problem definition:
You have been asked to write a computer program to calculate the average coursework grade for students. One does not know in advance how many students there are, or how many coursework assignments a student has handed in. However, a student must have handed in at least two marks and can maximally hand in 6 pieces of coursework. Moreover, coursework marks have to be between 0 and 100. The program is expected to print out the student ID number, the number of coursework assignments that the student has handed in and the average mark. This information can only be printed when all students have been processed. 
The final algorithm for this problem is relatively similar to that for Example 1. However, we are now forced to store the information for each individual student, so indexed variables are called for. We will simply give the final algorithm with some comments, rather than show the entire top-down refinement process.

The Problem Solution

{ We need a variable to keep track of
the total of number of students we
have processed. }

numberS <- 0

{ Clearly, we also need indexed variables.
In fact, we need three: one for student
ids, one to store the total number of
coursework assignments for each, and one
for the average for each student }

{ Notice that the next line means that
the information about the first student
will be stored in sid[0]! Also notice that
we still store the student ID number, even
if the user has typed in 0 in getStudentID }

sid[numberS] <- getStudentID()

{ We first need to get all the information
from the user. }

WHILE(sid[numberS] != 0)

PRINT("Enter number of grades")
READ(numberA)
numAssts[numberS] <-

validate(numberA, 2, 6)

total <- 0

FOR(j from 1 to numberA[numberS])

PRINT("Please enter grade")
READ(grade)
grade <- validate(grade, 0, 100)
total <- total + grade

ENDFOR

average[numberS]

<- total/numAssts[numberS]

numberS <- numberS + 1

{ Now get the next student ID. Notice

 again that we store the value the user
 has entered in the indexed variable
 sid, even if the user has typed in 0. }


sid[numberS] <- getStudentID()
ENDWHILE

{ We now print the relevant information. }

{ We first print a header. }
PRINT("Student Number of CW Average")

{ We now go into a FOR loop to print
the information stored in the indexed
variables. Note that we want to stop
when the iteration variable gets to
numberS-1. Recall that we always
stored the student ID entered by the
user, even if the ID was 0. In other
words, numberS is always one more than
the actual number of students we have
information on }

FOR(i from 0 to numberS - 1)

PRINT(sid[i])
PRINT(numAssts[i])
PRINT(average[i])

ENDFOR
** End of Example 2 **
