An EMF Framework for Event-B

Colin Snook - Soton,
Fabian Fritz - HHU,
Alexei llliasov - Newcastle



EMF

Eclipse Modelling Framework
Meta-modelling notation (abstract syntax)

Code Generator
— Model repository (database)
— Editor facilities

Support for developers:
— Command framework
— Persistence API
— Dynamic EMF
Lots of other tool support
— Editors — text, graphical, mixed
— Translators — model transformation



Background Work

 UML-B
— EMF based model repository
— GMF to generate diagram code
— Translator to generate Event-B projects

e Alexei’s Text Editor

— Used EMF with customised persistence
— Used TEF to generate prototype text editor
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Event-B Metamodel

* Core package
— Abstract basis
— Extension mechanism
— Project

 Machine package
* Context package



Abstract Core

H EventBObject

@& getURID

@& gerContaining(EClass) : EventBObject
@ getAliContained(EClass,EBoolean) : EEList

H &vent8Element

H Event8Commentedtlement

H &vent8Commented

= comment : EString

Allows generic code
(like rodinDB does)

H évent8Named

S name : EString
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[ EventBExpression
5 expression : EString
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] EventBNamedCommentedtlement
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] EventBpredicate

' predicate : EString

| EventBDerived
T theorem : EBoolean

| EventBAction
5 action : EString

H Event8Commentedixpressiontlement]
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Abstract Core

H EventBObject

@ getContaining(ECiass) : EventBObject
@ getAliContained(EClass,EBoolean) : EEList
@ gertURIO

H EventBElement £ EventBCommented
= comment ! EString

]

H Event8CommentedEiement H Event8Named

5 name : EString
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Abstract Core

H EventBCommentedElement E EventBNamed
5 name : EString

A zﬁ. ZF

E EventBNamedCommentedElement
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E EventBPredicate B EventBDerived
T predicate . EString ¢ theorem : EBoolean
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Extension Mechanism

H EventBObject

@& getContaining(EClass) : EventBObject

@& getAllContained(EClass, EBoolean) : EEList

@& getURID

A

H EventBElement

attributes

Q StringToAttributeMapEntry

value

H Attribute

AN |

extensions
o.*

Q Extension

$ extensionld : EString

o.*

T key: EString

-

c
!
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type : Attribute Type
value : ElavaObject

<<enumeration> >
€ AuributeType

= Boolean
Handle
= Integer
= Long
- String




H EventBNamedCommentedEiement

N

H Project

Project

components

All concrete classes inherit
from an abstract one

(but not shown on diagrams
that follow)

H EventBNamedCommentedComponentElement
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Machine

] Machine

&% refinesNames : EString
&% seesNames : EString
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vents
0.* £ Event
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Machine (Events)

£ Event

= convergence : Convergence
— extended : EBoolean
&% refinesNames : EString

parameters
0.

guards

£ Parameter

H Guard

n

0.*

refines

<<enumeration>>
< Convergence
= ordinary

= convergent

- anticipated

0.*

witnesses

0.*

actions

|

£ Witness

E Action

& action : EString




] Context

Context

o % extendsNames : EString

A
0.*

extends

sets ] CarrierSet
0.*

constants £l Constant
0.*
axioms

E Axiom
0.*




Inter-Resource References

* Refines Machine, Refines Event, Sees Context

 Some tools work on multiple resources
— Need direct model references

— EMF proxy facilities for resolving/loading when
needed

* Some tools work on a single resource
— Don’t want to load referenced resources
— Leave references to other resources unresolved
— Often they are un-resolvable (i.e. do not exist)
‘P



Solution — Dual Representation

 List of References (EMF proxies)
— Use Lazy proxy construction
— URI fragment = reference name (persisted)

— Automatically construct rest of URI ...
* Project/resource from container component

— ... but not until resolve attempt

e List of Names
— Transient (no storage)
— Derived from proxy fragments (by getter)
— Can be edited .. Notifies parent ...
— .. Proxy fragments kept in step (even if not resolvable)
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Persistence

Overrides EMF default XMI persistence
Load and Save into Rodin DB via API

Synchronisers for each element type

— Registered via extension point

— Allows for new elements to be defined by plugins
— Volatile extensions (no synchroniser)

Attributes

— Can be Dealt with explicitly in Synchroniser... or
— Left to Generic Attribute handler



Interfaces for Synchronisers

[J] *ISsynchroniser java £3

package org.eventb.emf.persistence;
#import org.eclipse.core.runtime.IProgressMonitor;|)
public interface ISynchroniser {
public <T extends EventBElement> EventBElement load
(IInternalElement rodinElement, EventBElement emfParent, final IProgressMonitor monitor)
throws RodinDBException;
public IInternalElement save

(EventBElement emfElement, IRodinElement rodinParent, final IProgressMonitor monitor)
throws RodinDBException;



Hence - Front-End Approach
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Current Users

e Text Editor

— Released by Fabian Fritz at HHU
— Uses EMF model with text tools extensions

— BTW - Uses EMF’s compare/merge framework
programmatically for local synchronisation of
changes (before persistence)



Text Editor

Event-B - Hazards.eventB/Requirements.bum - Rodin Platform

v =2 -

@ Requirements $2 \_ 2 Requirements.bum 1 =8
machine Requirements refines Assumptions sees Requirements_implicitContext a
variables train

occupies
speed
nextWhenOccupies
next
obstructed
failed
incorrect
invariants
nextWhenlccupies. Lype nextWhenOccupies « train - track
Invartant_H1 occupies e train = track

_HZ wthisTrain-((thisTrainctrain)=(nextWhenOccupies(thisTrain) =next( occupies(thisTrain))))
_HS vthisTrain.((thisTrainctrain)=(failed(occupies(thisTrain)) = FALSE))

Invariant_He vthisTrain.((thisTrain-train)=(incorrect(occupies(thisTrain)) = FALSE))
events
event INITIALISATION
then

nilk train = @

inil occupies = @

nil speed = ©

nextWhenlccupies.init nextWhenOccupies = o
nexb.ointt next e track » track

cled.init obstructed = track x {FALSE}
nil failed = track x {FALSE}
recl.intl incorrect = track x {FALSE}

end

event setOccupies refines setOccupies
any thisTrain

b mleliad




Other Users:
Prototypes and Future Plans



Structured Editor

Event-B - Hazards.eventB/Requirements.bum - Rodin Platform

k> Hazards.eventB

@ Domain_implicitContext

@ DomainContext

@ Assumptions_implicitContext
@ Requirements_implicitContext
@ Domain

@ Assumptions

(M}

Requirements

© Variable train

© Variable occupies
© Variable speed

© Variable nextWhenOccupies
© Variable next

© Variable obstructed
© Variable failed

© Variable incorrect

- Invariant nextWhenOccupies.type
- Invariant Invariant_H1

- Invariant Invariant_H2

- Invariant Invariant_H5

- Invariant Invariant_H6

% Event INITIALISATION

% Event setOccupies

% Event setSpeed

Parameter thisTrain
Parameter natVal
Guard natVal.type
Guard thisTrain.type
Guard setSpeed.Guard1
< Action setSpeed.Actionl

R )

& ac.soton.umlb.eventB.umlbSourceElement -> org.eventb.emf.core.impl.Attributelmpl@637ead (type: String, value: _m3ChOhkzEd60ZPGg-J4KXQ)

J Q- J S A J J v v oy [y ®© Event-B
k' Event-B Explorer 23\ = 0@ Requirements (2} Requirements.bum 23\ = O/[8 Outline 53’7\\ v =8
= ‘@ B || 14 Hazards.event8 platform:/resource/Hazards.eventB/Requirements.bum
J J (/] @ Machine Requirements ~ @ Machine Requirements
I Hazards ac.soton.umlb.eventB.umlbSourceElement -> org.eventb.emf.core.impl.Attributelmpl@d0e078 (type: String, value: _m3Ch0BkzEd60ZPGg-J4KXQ) il RodininternalAnnotations

(= configuration -> org.eventb.core.fwd
(= name -> Requirements
ac.soton.umlb.eventB.umlbSourceElement -> org.e'
Variable train
Variable occupies
Variable speed
Variable nextWhenOccupies
Variable next
Variable obstructed
Variable failed
Variable incorrect
Invariant nextWhenOccupies.type
Invariant Invariant_H1
Invariant Invariant_H2
Invariant Invariant_H5
Invariant Invariant_H6
Event INITIALISATION
Event setOccupies
Event setSpeed
iz RodininternalAnnotations
(= name -> org.eventb.core.event.setSpeed. ]
(= label -> setSpeed
(= comment ->
& ac.soton.umlb.eventB.umlbSourceElement -> o

BHEEE LSS S S-S0 0 0 0 0 0 0O

Model | Annotations | Parent | List | Tree | Table‘ Tree with Columns

Parameter thisTrain

[2 Rodin Problems [ Properties 235\‘:/, Tasks\|
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Event - setSpeed

Guard thisTrain.type

)

Guard setSpeed.Guard 1
Overview Name: setSpeed <4 Action setSpeed.Actionl
Parameters % Event newTrain
Guards Comment: % Event setNext
T % Event setObstructed
clions Convergence ordinary % Event setFailed
% Event setincorrect
Extended false
Abstract Event Name
. setSpeed
Refines P
Add Refined Event Delete R ed Event Move U lov .
( 4>

| ¢ Selected Object: Event setSpeed




Project Diagram

File Edit Diagram Navigate Search Project Run Window Help
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Compare/Merge Editor

& Event-B - Two-way compare of 'NewProject/mchl.bum' with 'NewProject/mch2.bum’ - Eclipse Platform

File Edit Navigate Search Project Run ProB Window Help
e Belas Jop @S85 mear | o [ EveneB &jove
b Event-B Explorer 52 = 5'"7.%5 Compare (‘mch1.bum’ - 'mch2.bum’) %' = 5)
- <fi ¢ B ¥ || Structural differences B
J J & - Y2 1 change(s) in model
<~ = NewProject v @ 1 change(s) in Machine
@ dl.umlb <€ Variable var2 has been removed
l&) d2.umlb
& m1l.bum
& m2.bum —
» mch1.bum L& Visualization of Structural Differences S [S) I 4
% NewProject/mchl.bum | & NewProject/mch2.bum
@7 result.emfdiff v @ Machine < @ Machine
&7 umlb_result.emfdiff © Variable varl / © Variable varl
© Variable varz‘;




Under Investigation

* NEW
— Records Extension
* Already in Rodin

— Theories Extension
— Shared Event Composition Tool

* Already in EMF
— UML-B
— Feature Composition Tool
— Refinement Pattern Editor



M2M transformations

UML (to UML-B)

Kaos

Problem Frames
CSP



Questions



