IUML-B Statemachines:
New Features

Colin Snook
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Question

What features would you like?
(in iUML-B Statemachines)
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o Recap: iIUML-B Statemachines

MACHINE basic
] ] ] . SEES basic-implicitContext
* Statemachines contained in Event-B Machine. VARIABLES

* Generates data representation of explicit state
e Adds guards and actions to elaborated events

state
INVARIANTS
typeof state : state € state STATES

invs2 : (state = S2) = (I)
EVENTS

Initialisation

Sl

. INITIALISATION |

begin

init_state : state := S1

end
Event el =
when

* Transition elaboration : many to many isinS1 : state = S1

then

Label: el e2 enter S2 : state := S2

end

Extended: false Event e2 =

Event Refines when

el
isin 81 : state = S1

Elaborates: e2

then

enter S2 : state := S2
end

END

Add Event | Remove Eve Create & Add
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.¢* Recap: Hierarchical Statemachines

MACHINE nesting
SEES nesting-implicitContext
VARIABLES

[S1 state

S2_substate
INVARIANTS

‘IN ITIALISATION

typeof state : state € state STATES
typeof S2 substate : S2_substate € S2_substate STATES

superstateof S2 substate : S2_substate # S2_substate NULL & state = S2
EVENTS

Initialisation

begin

init S2 substate : S2_substate := S2_substate NULL
init_state : state := S1

* Multiple Statemachines can be nested end

Event el =

inside states when
° Often add nest-lng |n reﬁnements then isin S1 : state = S1

enter S2 : state := S2

enter S2a : S2_substate :
end

Event ¢e2 =
when

isin S2a : S2_substate = S
then

enter S2b : S2_substate :
end

END
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Event el =
any

Event features can be added to a transition. trnstn_param

) ] 'h
They are replicated in each elaborated where
event.

isin 81 : state = §1
trnstn_paraz_type : trastn_param € BOOL

» » A ]
ansition guard : G

- " = v
enter_S2 : state := S2

end
Event €2 =
any

(2. Rodin Problems | __| Properties &3 v:| Tasks | €] Err trnstn_param
where

/" Transition

trnstn.paraz.type : trastn.param € BOOL
: isin 81 : state = §
Name Action state = 51

Overview transition guard : G
transition action A . -
with

Parameters
Witnesses then

Guards enter. 82 : state := 82

transition.actiocn : A

4 Actions end
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Junctions

Merging junction :— upstream
branches form a disjunctive guard

(Only final transition segments can elaborate events,
Guards may be placed on any transition segment,

Actions etc. may only be placed on final segments)

isin 81 or_isin 82 : ((state = S1 A G1) V (state = S2 A G2))

g3 ! G3

enter_S3 : state :(= S3
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Junctions (cont.)

Splitting junction :(— upstream
contributes guards to all
downstream branches

Event &7 =
when

isin 81 or_isin 82 : ((((state = S1 A G1) V (state = S2 A G2)) AGj))

transition.guard : G3
then

enter_S3 : state := S3

end
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Forks

Forks :— allow a transition to
enter several parallel nested
regions

Event el
when

1 : state = 51
then

enter.S2B1 : S2B8._state := S2B1
enter.S2 : state :(= S§2

enter S241 : S2A _state := S2A1
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Joins :— allow a transition to
exit several parallel nested
regions.

|.e. the exit transition is not
enabled until all the exit states
are reached

Event e3 =
when

isin S2A2 : S2A state = S2A2

isin S2B2 : 828 state = S2B2
then

enter_S3 : state := 83
leave S2A state : S2A _state := S2A_state_ NULL
leave S2B state : S2B _state := S2B _state_ NULL
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Statemachine Instances (lifting)

¢4 lifting.state.smd#0 &3

S1

.INITIALISATIOI\

(= Rodin Problems | = Properties &3 ¥:| Tasks | €
Statemachine

Overview Name:
Model Refines:

Rulers & Grid Instances:

Appearance SelfName:
Translation: Enumeration

Elaborates: <not set>

Similar to O-0 class lifting.

Class diagrams (coming soon) will
utilise this feature.

MACHINE lifting
SEES lifting implicitContext, liftingInstances
VARIABLES

state

INVARIANTS

typeof state : state € MY SET — state STATES
invi : Vinst-(state(inst) = S2) = (I)
EVENTS
Initialisation
begin
init.state : state := MY SET x {f)l}
end
Event el =
any

inst
where

isin S1 : state(inst) = S1
then

enter S2 : state(inst) := S2
end

END
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® .0 Statemachine Animation
Improvements

* Launches BMotionStudio Animation
— (if one is available for the same machine)

* Updated to support the new statemachine
features

* Improved selection of transition firing
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Answers?
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