Computing Science 1P 
Laboratory Examination 1   2005-06
13 - 16 December 2005     Time allowed: 1 hour 50 minutes + advance preparation.

Weight: the exam contributes 10% to the overall assessment for the CS1P module.

Threshold: students must obtain an average mark of at least 15% over the two laboratory exams to qualify for credits for the CS1P module.

Instructions

Before the exam

You should prepare a complete solution to the exam question given in this pack in advance of the exam.  You can of course type it into a machine and thoroughly test and debug it.

When you come into the exam, you will be able to bring nothing with you.  We will provide you with another copy of the question and the Ada crib sheet given here, along with some rough paper to work on.  You need to be prepared to reconstruct your solution to the problem during the exam.

You may of course talk to others while preparing for the exam, although note that your tutors will only give general guidance and advice.  Remember, however, that you will be on your own in the exam, and so you must understand your solution thoroughly before coming to the exam.
Starting the exam
Complete the attendance slip and place it in front of you together with your matriculation/student ID card.

Log in to the system using your special exam username and password as provided on the document in your examination pack.

Use AMS to set up Lab_Exam1. This will create a folder called Lab_Exam1 in your Workspace, and will generate a copy of a skeleton program in a file entitled Analyse_Telephone_Poll.adb, together with a sample data file Input1.txt in that folder. 

During the exam
As in a normal examination, communication between candidates during the laboratory exam is strictly forbidden. 

A candidate who wishes to print a document during the exam should summon an invigilator, who will collect it from the printer and deliver it. 

The AdaGide environment is configured to make regular automatic back-ups. This facility can be used to revert to an earlier version of a program if necessary.

A candidate may leave early, but only after summoning an invigilator, who will ensure that submission has taken place.

Any candidate who experiences a hardware or software problem during the examination should summon an invigilator at once.

At the end of the exam
Candidates should ensure that they have submitted their solution, using AMS, before the end of the examination. 

Candidates must leave the laboratory quietly, as the exam may still be in progress for other groups and/or special needs candidates.

Question

You are to write a program that will analyse the results of a telephone poll.

Callers have been invited to call a particular number, and then to record their vote by pressing a key in the range 0..9, representing the 10 candidates in the poll. Only one vote is to be accepted from any one telephone number, and it should be the last one received.

The input to the program is a collection of data generated by all of the calls received. It consists of a sequence of lines, each line containing an 11-digit telephone number, the source of the vote, followed by a candidate number, an integer in the range 0..9.  The program should read its data from standard input.

The output from the program is the number of the winning candidate, together with the number of votes accepted for that candidate and the total number of votes accepted. Note that, in the event of a dead-heat between 2 or more candidates, the numbers of all the winning candidates should be reported. 

For example, the input


01884100589 3

01527638342 7


01884100589 2


07784567119 3


07915997701 3


01552183552 7


01416725290 0


01614376164 9
should produce the output


Winning candidate(s):    3 7


Winning number of votes: 2


Total number of votes:   7

Note that the first vote for candidate 3 is not accepted because the telephone number casting that vote cast a later vote for a different candidate.  The output should be formatted as shown.

In your program, you may assume that the total number of lines in the input is at most 1000.

On setting up the exercise using AMS, the skeleton program Analyse_Telephone_Poll.adb will be obtained, as listed below, together with an input file Input1.txt containing the input values in the illustration above.  These files are available via AMS now, to support your preparation for the lab exam. 

Skeleton program


with Ada.Text_Io; use Ada.Text_Io;


with Ada.Integer_text_Io; use Ada.Integer_Text_Io;


-- program to analyse the results of a telephone poll


procedure Analyse_Telephone_Poll is

-- insert declarations here


begin


  -- insert body of program here


end Analyse_Telephone_Poll;

Marking scheme

The following aspects of the program will be taken into account in marking

· the existence of a plan, embedded in the program in the form of comments

· use of an appropriate and correct algorithm

· use of appropriate data types

· use of appropriate Ada control structures

· correct Ada syntax

· good programming style, including layout, use of explanatory comments, choice of identifiers

· correctness of the implementation (as indicated by outputs corresponding to secret test inputs)

Note that it is perfectly possible to obtain a respectable mark in the examination even if the program that you submit is not complete or correct. Credit will be given, under each of the above headings, for progress made towards a solution.
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