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An Electronic Voting Problem – step 1: a referendum

Do you agree that …
YES X     NO____ 

2010: J Paul Gibson T&MSP: Mathematical Foundations MAT7003/Evoting-SampleSolution.2

Note: I have made minor changes to the specification given in the previous
lecture, in order to shorten the code/presentation and improve the comments



An Electronic Voting Problem – step 1: a referendum

Do you agree that …
YES X     NO____ 

2010: J Paul Gibson T&MSP: Mathematical Foundations MAT7003/Evoting-SampleSolution.3

TO DO: Download the zipped directory Event-B-VotingMachine.zip

and import the Referendum context (and the other E-voting machine 
specifications) into RODIN.



An Electronic Voting Problem – step 1: a referendum

The specification file -
Referendum_25_Oct_2010.pdf

- should be cross-referenced in 
any subsequent documentation
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This pdf was
generated using the 
B2Latex RODIN 
plugin, (followed by 
mikTex)



An Electronic Voting Problem : a referendum

Implementing the RESPONSE set as a Java class

With good documentation, includingcross-references with the 
Event-B specification, you should not need to look at the code:

Referendum_25_Oct_2010.pdf 
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The html documentation viewgenerated by Javadoc

Referendum.html



An Electronic Voting Problem : a referendum

/**
* 
* @author J Paul Gibson
* (<a href="mailto:paul.gibson@it-sudparis.eu">paul .gibson@it-sudparis.eu</a>)
* @version 1
* <br>
* A simple class for specifying the allowed respons es to a referendum <br>
* Implements the RESPONSE set in the Event - B context 

The Javadoc Source (comments) for the RESPONSE class :

2010: J Paul Gibson T&MSP: Mathematical Foundations MAT7003/Evoting-SampleSolution.6

* Implements the RESPONSE set in the Event - B context 
* <a href="Event-B/Referendum_22_Oct_2010.pdf">Refe rendum</a> :
* <em><ul>
* axm1   :    (RESPONSE = {yes} ∪ {no})  ∧ yes ≠ no     
* //   In a referendum there are only 2 possible re sponses <br>
* </ul></em>
* Will be re-used in the  {@link Referendum} class 
* and its test class {@link ReferendumTest} <br><br >
* The main design decision was to wrap an enumerati on in a class. 
* Then a voter abstaining would be a NULL Response object.
**/



An Electronic Voting Problem : a referendum

Now, let us write our test class based on the Event-B specification
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As these tests are not very comprehensive, we will add another test 
which generates (randomly seeded) a Referendum vote and shows 
the calculated counts.

NOTE: We would normally use a test tool (like JUnit) to support 
the testing process, but for this simple example we will code them
ourselves without specific test tool support. 



An Electronic Voting Problem –: a referendum

************ Test thm_test1 of specification ******* *****

Referendum.allVotes ---
1: yes

Count yes = 1
Count no = 1
Count abstain = 1
Checking CountNo = 0 is true

Expected output on specified tests:
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Checking CountNo = 0 is true

************ Test thm_test2 of specification ******* *****

Referendum.allVotes ---
1: yes
2: no

Count yes = 1
Count no = 1
Count abstain = 0
Checking CountYes = 1 is true



An Electronic Voting Problem –: a referendum

Expected typical output on randomtest:

*********** Test a random referendum ************ 
Referendum.allVotes ---
1: no 
4: yes 
5: yes
6: no 
7: no 
10: yes 
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10: yes 

Count yes = 3
Count no = 3
Count abstain = 4 

We combine these test to produce a single test file (and we must 
also provide information concerning when the test was run and 
the randomseed that can be used to reproduce the test)



An Electronic Voting Problem –: a referendum

EXPECTED OUTPUT (when the default seed value 0 is used):

The seed used for the random number generator in the tes t is 0. 

You can override this value by passing an integer value  as a main 
argument parameter,  if you so wish.

*** Referendum Test 0 Execution Date/Time 2010/10/22  16:30:00 ***

***** Test thm_test1 of specification ******
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***** Test thm_test1 of specification ******
…
***** Test thm_test2 of specification ******
…
***** Test a random referendum *******



An Electronic Voting Problem –: a referendum

The Referendum test class:
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Expected Output -As on previous slide



An Electronic Voting Problem –: a referendum

The Referendum test class  (code for each specified test):
Referendum referendum;

referendum = new Referendum(2);

// Test thm_test1 of specification
System. out.println("\n************ Test thm_test1 of specification ************\n");
referendum.addVote(1, Response. YES);
System. out.println(referendum);
System. out.println("Checking CountNo = 0 is "+  (referendum.countNo()==0));
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System. out.println("Checking CountNo = 0 is "+  (referendum.countNo()==0));

// Test thm_test2 of specification
System. out.println("\n************ Test thm_test2 of specification ************\n");
referendum.addVote(2, Response. NO);
System. out.println(referendum);
System. out.println("Checking CountYes = 1 is "+  (referendum.countYes()==1));



An Electronic Voting Problem –: a referendum

The Referendum test class  (code for the randomtest):

// Additional Random Test

System.out.println("\n******** Test a random refere ndum *********\n");
int numberOfVoters = rng.nextInt(11)+10;

referendum = new Referendum(numberOfVoters);
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for (int voteCount=1; voteCount<=numberOfVoters; vot eCount++){
if (rng.nextInt(3)==0) referendum.addVote(voteCount , Response.YES);

else if (rng.nextInt(2)==0)referendum.addVote(voteC ount, 
Response.NO);
}
System.out.println(referendum);



An Electronic Voting Problem : a referendum

2010: J Paul Gibson T&MSP: Mathematical Foundations MAT7003/Evoting-SampleSolution.14

TO DO:
•downloadJava-Evoting(MAT7003).zip , 
•compile and execute the Java Referendum test code
•compare the documentation with the Java code and the Event-B



An Electronic Voting Problem : a presidential election

Presidential_25_Oct_2010.pdf
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An Electronic Voting Problem : a presidential election

Presidential.html
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An Electronic Voting Problem : a presidential election

***************************************************
Presidential Test 0
Execution Date/Time 2010/10/25 17:13:31
***************************************************

************ Test axm9 of specification ***********

Presidential.allVotes ---
Votes Recorded ---

2010: J Paul Gibson T&MSP: Mathematical Foundations MAT7003/Evoting-SampleSolution.17

Votes Recorded ---
1: 2
2: 2
Candidate Counts ---
2: 2

Checking CountVote(2) = 2 is true



An Electronic Voting Problem : a presidential election
************ Test a random referendum ************

Presidential.allVotes ---
Votes Recorded ---
1: 10
2: 6
3: 2
4: 0
5: 5
6: 8
7: 3
8: 0

TO DO:
•downloadJava-Evoting(MAT7003).zip , 
•compile and execute the Presidential Java 
test code
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8: 0
9: 5
10: 0
Candidate Counts ---
2: 1
3: 1
5: 2
6: 1
8: 1
10: 1

test code
•compare the documentation with the Java 
code and the Event-B specification



An Electronic Voting Problem : a list election

TO DO: 
Implement the list
election and test 
and document your
code appropriately
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SampleSolution.19

code appropriately



An Electronic Voting Problem : a preferential election
Smith 2
Jones
Gibson 1
Park 3
Green

TO DO: Validatethis
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TO DO: Validatethis
specification – it may not 
be correct !!

You can download it from
the web site:
Event-B-VotingMachine.zip



An Electronic Voting Problem– Vote Parcels
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Electronic Voting: Use Specification to Develop an Implementation

The specification models (as Event-B contexts) can be
downloaded fromthe module web site.

Each specification model should have a corresponding
implementation together with test code (developed fromthe 
specification) – i have provided some example implementations
and tests (in Java). It is for you to completethe unfinished
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and tests (in Java). It is for you to completethe unfinished
implementations.

You should look at the sample code, tests and documentation in 
order to see the level of rigour that we expect in allthe code 
that you develop during this module/programme.


