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Installing The Atelier-B Provers (RODIN Plugin)

ForRodin 1.3.1 youneed ., Ry
to install Provers 1.1.0. Available Sofware —
Check the items that you wish to install. i)l—J
I n th e i nStaI I Wi n d OW’ Work with: ~ Atelier B Provers - http://bmethod.com/update_site/atelierb_provers  « Add...
u n Ch eCk S h ow Oon Iy th e Find more software by working with the ‘Available Software Sites' preferences
latest versions of available | ===
N MName Version
SOftWaré, SEj\eCﬂ..l.oand [T] 000 Atelier B Provers
o o« ANl S [ % Atelier B provers 2
click "Finish". ™, > 05 e 110
N [] 4 Atelier B provers 1.00
\*\ [F] & Atelier B provers 084
You may need to aceept a
license agreement, and., Detais
restart RODIN
‘& || Show only the latest versions of available software [ | Hide items that are already installed
Group items by category What is already installed?
Contact all update sites during install to find required software
@:‘ < Back Mext > Finish Cancel
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Installing The Atelier-B Provers (RODIN Plugin)

You don’t need these to complete the practical work (t
week) but they are useful if you want to check that the
expressions in your axioms anell defined.

A4

To better understand what it means for an expression to
be well defined, you should review tis®neSet s
context from last week, where we reasoned about fan

relationship.

nily

For those that did not complete this work themselves,
you can download a sampBaneSet s specification
from the website.

In the sample given, | have dischargedihaof
obligations using the Atelier-B proof plug-ins

his

= Introduction
@ SomeSets
< Carrier Sets
< Constants
% Axioms
@ Proof Obligations
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Installing The Atelier-B Provers (RODIN Plugin)

ave at least one parent in common

CONTEXT
SomeSets
axml Male c PERSON 'z All males are persons
SETS axmz2 Female = PERSON \ Male /7 Any person whio Is not male Is female
PERSON axm3 Mothers c Female /4 Only females can be mothers
axmd Fathers c Male /7 Only males can be fathers
axmb Parents = Mothers u Fathers //  Parents are mothers or fathers
CONSTANTS axmb Mother0Of € PERSON — Mothers V4 All persons have a single Mother
Male axm? FatherQf € PERSON — Fathers /7 All persons have a single Father
Female axms Parent0Of = MotherOf u FatherOf s/ Your parent Is either:
/4 your mother or your father
Mothers axmd Childof = ParentOf- s/ Links ChildOf and ParentOf
Fathers axmlo Daughter0Of = ChildOf = Female s/  Daughters are female children
Parents axmll Son0f = ChildOf = Male /4 Sons are male children
axml2 Siblings < PERSON = PERSON /7 Siblings defines a binary relation between PERSONS
MotherOf 13 ¥p- pe PERSON = 4/ Nonreflexive; ie a person cannot be their own parent
FatherOf axm -( ppp € ParentOf)
ParentOf axml4 Y?éigﬁ:})(f\plhpm = Stbtings) = 4/ Siblings h par
Childof (ParentOf = {pl} )n(ParentOf = {p2} ) =o) /4 And you are not your own sibling
axml5 Sister0f = Siblings=Female /S Sisters are female siblings
DathterOf axml6é BrotherOf = Siblings=Male /4 Brothers are male siblings
SonOQf axml7 Child0Of = DaughterOf u SonOf a Theorem: A child iIs either & son or a daughter
Siblings axmis ¥p- pe PERSON = 7/ Theorem: All persons have precisely 2 parents
card({p}<Parent0f)=2
SisteroOf
Brother0f

Once you understand this, move on to the electronic iag problems that follow
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An Electronic Voting Problem — step 1: a referendum

Create a RODIN context that models a Do you agree that ...

referendum, using the following sets and YES X

constants: NO
CONTEXT

Referendum /7 To model a referendum where there is a single yes/no response
SETS

RESPONSE Vi The set of choices offered to the VOTERS during the vote

VOTERS Ve The finite set of people entitled to record a vote, but not all do so
CONSTANTS

yes /S one possible response of [wo

no /7 one possible response of two

AllVotes A/ Linking voters to responses

CountYes A/ The Integer count of the yes votes

CountNo o The Iinteger count of the no votes

Complete th&keferendumcontext model with thexiomsthat
specify the properties commentedgreenabove
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An Electronic Voting Problem — step 1: a referendum

Now we can test your axioms with the following theorems:

AllVotes
AllVotes

{ vl yes, v2r no } = CountYes =1 A7 A single yes vote count check
{ vlp yes} = CountNo = @ 77 A zero no vote count check

To add these you need to add constants ~ YOu can use the

vl and v2, and tspecify axioms thai ____--- » RODIN wizard: to
they are different VOTERS---""""" help you build such
a set of VQTERS

Note: these theorems can be thought of
as test cases for validation

OPTIONAL: Try to use RODIN to =
prove these theorems
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An Electronic Voting Problem — step 2: a presidential election

Smith
Create a RODIN context that models a Jones
presidential election using the following sets Gibson X
and constants: Park

Green

CONTEXT

/7 In a presidential election, each voter who chooses to vote

Presidential
/7 must select a single candidate

SETS
VOTERS /7 The finite set of people entitled to vote In the election,
e but who do not necessarily do so
CONSTANTS
AllVotes /7 A function linking each voter, who recorded a vote, to their selected candidate
CountVote /7 A function linking each candidate to the number of votes they have received
Candidates /7 The subset of voters who run as candidates in the election

Complete thé’residential context model with thexiomsthat
specify the properties commentedjgreenabove
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An Electronic Voting Problem — step 2: a presidential election

Test yourPresidential context model with the theorem:

AllVotes = {vle v2, v2Zer v2} = CountVote(v2) = 2

Here, botl voters (v1 and v2) havwvotec for candidate v
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An Electronic Voting Problem — step 3: a list election

Smith X
: : Jones
Create a RODIN context that modelsalid votein a Gibson X
list election, that use the following constants:
Park X
Green
CONSTANTS
Candidates 7/ A subset of VOTERS
ValidVotes s/ ALl valid (non-empty) candidate lists which follow the mininum and maximum reguirements
UnrestrictedValidVotes S No restriction from minimum or maxImum regquirements

Verify thefollowing theoren:

Candidates = {vl,v2,v3} =
{vl,v3} € UnrestrictedValidVotes

DO NOT attempt to specify the count mechanism — you are nalyletto do
this and we will come back to this in later classes

Step 4: A constrained list election
Add axioms to ensure@inimumnumber of choices and a
maximumnumber of choices iNWal | dVot es
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An Electronic Voting Problem — step 5: a preferential election

Smith 2
. - Jones
Create a RODIN context that modelsalid vote in a Gibson 1
referential election
P Park 3
NOTE: You are_noto get any assistance from the Green

lecturer for this challenge!

Write axioms that validate the correctness of your speatibn of a vote being
valid

DO NOT attempt to specify the count mechanism — you are nalyletto do this
and we will come back to this in later classes
Step 6: A constrained preferential election

Add axioms to ensure a minimum number of choices and a
maximum number of choices
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An Electronic Voting Problem optional step — Vote Parcels

In preferential elections, the count process usually requires
votes to be stored in parcels (eq in Ireland). Then, as candidates
are elected (or eliminated from the count) votes are transferred
from one parcel to the next.

In computing terms, parcels correspond to a Stack (of votes)
with LIFO behaviou

RODIN contexts can be used to specify behavioural
requirements algebraically. We look at the example of a Stack
of Votes; where you are required to specify the axioms that
define — the count of the number of Votes in a Stack (parcel)
and the transfer of a single vote from the top of one Stack to the
top of a second.
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An Electronic Voting Problem optional step — Vote Parcels

CONTEXT
VoteParcel /7 A Stack (LIF0) of Votes
SETS
VOTES
PARCEL
CONSTANTS
noVotes /7 An empty Parcel
addVote /7 To any parcel we can add a vote
removeVote /7 We can remove the last vote added to any nonempty Parcel
top /7 We can access/read the vote on top of the Parcel
countVotes /7 The number of votes in a Parcel
transferVote S/ Move a vote from the top of the Ist Parcel to the top of the Znd Parcel

The AXIOMS are needed to give meaning
(semantics) to the concepts.

2010: J Paul Gibson T&MSmRathematical Foundations MAT7003/EvotingProblem.12




An Electronic Voting Problem optional step — Vote Parcels

Take some time to understand thelOMS given, below:

AXIOMS

axml : noVotes € PARCEL

axmz : addVotee (PARCEL = VOTES) — (PARCEL\@)

axm3 : remaoveVotee (PARCEL\@) — PARCEL

axmd Vp,v-: pe PARCEL A ve VOTES =
removeVote(addVote(p » v)) = p

axms : top € (PARCEL\@) — VOTES

axmb Vp,v- pe PARCEL A ve VOTES =
top(addVote(ps v)) = v

axm/ : countVotes € PARCEL — M

axms : countVotes (noVotes) = 0

axm9 : transferVote € ( (PARCEL\@)xPARCEL) — (PARCELx(PARCEL\@))

The context specification is incomplete.
TO DO: complete the specification by adding some axioms?
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Electronic Voting: Use Specification to Develop an Implementatin

TO DO: FOR NEXT WEEK (teams or individually):

For any one of the specified machines, write a program in the
language of your choice to:

1) Represent a valid vote
2) Count valid votes

Verify that your code igorrect against the mathematical
specification
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