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Motivation
Introduction to HASTM

Algorithm for Generation of HASTM from Event-B model

o Interactive
o Automatic

Multiple Views of the System
Related and Future Work

Conclusion
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@ Discovering/Ascertaining properties of the system
e Example Property: Lift Controller System
After OpenDoor.

o Allowed events: CloseDoor and PushCallBtn

o Disabled events: MoveUp, MoveDown, etc.
@ Animation
@ Scenario analysis
@ Hierarchical Representation:

Easier to ascertain properties just by quick visual inspection.
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Hierarchical Visual Representation

(INV CloseDoor

[rue] OpenDoor
Tue
cf € callbtns
/ doorOpen:=F doorOpen=T) /[doorOpen'ﬂl
callbtns := callbtns \ {cf 3
(dooropen=F ReverseDown h
MoveUp [downRequested A

- upRequested A

[ cf ¢ callbtns A dirUp = f
p=T cf ¢ callbtns
upRequested | | /dirtUp:=F
fcf :=cf +1 MoveDown
cf=topFloor cf > botFloor
nit ' ) ReverseUp [ cf ¢ callbtns A

[true]
/ cf := botFloor
doorOpen := F
callbtns
dirUp :=

downRequested |

lupRequested A Ik e Gf — 1

- downRequested A
cf ¢ callbtns
|/dirUp:=T

botFloor

' cf < topFloor

S

J
PushCallBtn( f)
[ f € (botFloor..topFloor) A

States

) f ¢ callbtns A _ State-partition Tree
-, f#cf N
@ Transitions —
|/ callbtns := callbtns U {f} | dooropen=T| | dooropen=F|
@ Pre-state and Post-state 5 5
@ Transition Guards £ L}
- oo | dirUp=T | |dirUp=F|
@ Transitions originating from a superstate - . - 4
@ Transitions terminating in a superstate Ve X v T
. . cf=to| Floorl |cf<to Floorl |cf > botFIoorI |cf=botFIoor|
@ Our Goal: Generate Hierarchical | P P

Representation from Event-B model



Lift Controller: Event-B Model

Constants: Initialisation = OpenDoor =
botFloor, topFloor begin when
Variables: cf := botFloor doorOpen = F
cf, doorOpen, callbtns, doorOpen := F cf € callbtns
dirUp callbtns := () then
Axioms: dirUp=T doorOpen := T
botFloor € 7Z, topFloor € 7.end end R
botFloor < topFloor PushCallBtn = CloseDoor =
Invariants: any f where when
doorOpen € BOOL f € topFloor..botFloor doorOpen = T
callbtns C f & callbtns then
(botFloor..topFloor) f# cf dOOrOpe-n =F
dirUp € BOOL then callbtns =
(doorOpen = T) callbtns := callbtns U {f} callbtns\{cf}
= (cf € callbtns) end end

cf € (botFloor..topFloor)
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Lift Controller: Event-B Model - Il

MoveUp = MoveDown =  ReverseUp = ReverseDown =
when when when when
dirUp=T dirUp = F dirUp = F dirUp=T
doorOpen = F doorOpen = F doorOpen = F doorOpen = F
upRequested downRequested upRequested —wupRequested
cf < topFloor cf > botFloor —downRequested  downRequested
cf ¢ callbtns cf ¢ callbtns cf ¢ callbtns cf ¢ callbtns
then then then then
of :=cf +1 cf ==cf —1 dirtUp := T dirUp := F

end end

end end
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp = F A
dirUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns | /dirUp:=T
/dirUp :=F
CloseDoor /—\ /\
[doorOpen = T| ( h
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor
[ doorOpen = F A( MoveDown
cf € callbtns] [ doorOpen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
downRequested A
Movel cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ - /
dirUp=TA Init PushCallBtns(f)
of ¢ callbtns A [?rlue] [f € (botFloor..topFloor) A
upRequested A o f ¢ callbtns A
cf < topFloor | (/j:;,'apbe%lplog f#cf]
/cfi=cf+ 1 callbins / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

Partitioning
@ Partition the state /INV with predicate (dirUp = T)

@ Results in two substates
INV A (dirUp = T) and INV A (dirUp = F)

CloseDoor / \ ¥ \
[doorOpen =T] ( N
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor
[ doorOpen = F /¢ MoveDown
cf € callbtns] doorO B
pen = F
/ doorOpen :=T ([jirUP “FA
cf ¢ callbtns A
downRequested A
MoveUp cf > botFloor |
[doorOpen=F A ™ J / efi=ci
dirUp=TA Init EushCaIIBtns(f)
cf ¢ callbtns A [true] [ f € (botFloor..topFloor)A
uprciquilsted A / cf = botFloor : i({:;l_lbtns A
cf < topFloor | doorOpen := F U
/cfi=cf+1 callbtns «— 0 / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp = F A
dirUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns | /dirUp:=T
/dirUp :=F
CloseDoor /—\ /\
[doorOpen = T| ( h
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor . .
[ doorOpen = F A( dirup=T dirup=F MoveDown
cf € callbtns] [ doorOpen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
downRequested A
Movel cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ - /
dirUp=TA Init PushCallBtns(f)
of ¢ callbtns A [?rlue] [f € (botFloor..topFloor) A
upRequested A o f ¢ callbtns A
cf < topFloor | (/j:;,'apbe%lpljor f#cf]
/cfi=cf+ 1 callbins / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp = F A
dirtUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns | /dirtUp :=T
/dirUp :=F
CloseDoor /—\ /\
[doorOpen = T| ( h
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor . .
[ doorOpen = F A( dirup=T dirup=F MoveDown
cf € callbtns] [ doorOpen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
) downRequested A
— cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ - /
dirUp=TA Init PushCallBtns(f)
of ¢ callbtns A [?rlue] [f € (botFloor..topFloor) A
upRequested A o f ¢ callbtns A
cf < topFloor | (/j:;,'apbe%lplog f#cf]
/cf i=cf + 1 callbins / callbtns := callbtns U f
dirUp:=T
June 2011
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Interactive Generation of HASTM

Strengthen the Pre-State of MoveUp transition(t)

o INV A t.K = (dirUp = T)
@ MoveUp transition is disabled for (dirUp = F)

. LN 7N

[doorOpen = T|
/doorOpen:=F
callbtns :=
callbtns \{ cf }(
OpenDoor . .
e B
- doorOpen = F
/ doorOpen :=T <[jirUP ZFA
cf ¢ callbtns A
) downRequested A
oveU cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ J /
dirUp=TA Init PushCallBtns(f)
cf ¢ callbtns A [true] [ f € (botFloor..topFloor)A
ipresed s | o o {7
c doorOpen := F e
/ cf :=cf +1 callbtns «— 0 / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp = F A
dirUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns | /dirUp:=T
/dirUp :=F
CloseDoor /—\ /\
[doorOpen = T] ( h
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor . .
[ doorOpen = F A( dirup=T dirup=F MoveDown
cf € callbtns] [ doorOpen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
) downRequested A
— cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ g /
H = Init PushCallBtns(f)
of ¢ callbtns A [?rlue] [ f € (botFloor..topFloor) A
upRequested A T f ¢ callbtns A
cf < topFloor | (/j:;r'apbe%lplo?:r f#ct)
/cf i=cf + 1 callbine / callbtns := callbtns U f
dirUp:=T
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Strengthen the Post-State of MoveUp transition

o t.Pre(v) At.K(v,u) A BA(v,u,v') - t.Post(v')
@ Post-state = (dirUp = T): Proof Obligation discharged.

@ Post-state = (dirUp = F): Proof Obligation NOT discharged.

[doorOpen =T] ( N
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor . .
[ doorOpen = F C dirUp=T dirUp=F MoveDown
cf € callbtns] [ doorOy _
pen = F
/ doorOpen :=T dirUP = F A
cf ¢ callbtns A
) downRequested A
VoveU cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ J /
= Init EushCaIIBtns(f)
cf ¢ callbtns A [true] [ f € (botFloor..topFloor)A
uprciquilsted A / cf = botFloor ; ii?l_lbtns A
cf < tapFloor ] doorOpen := F e
/cfi=cf+1 callbtns «— 0 / callbtns := callbtns U f
dirUp:=T
HASTM June 2011
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
gﬁac:)rOp?r;\: FA dirtUp = F A
= upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
/cfdirzrucsl!ljt:s 1 /dirUp =T
CloseDoor /—\ /\
[doorOpen = T| ( h
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }(
OpenDoor . .
[ doorOpen = F ( dirup=T dirup=F MoveDown
cf € callbtns] [ doorOpen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
) downRequested A
rovetn jf >f bothIoor]
cf :=cf -1
[ doorOpen = F A \ -
cf ¢ callbtns A Init PushCallBtns(f)
upRegquested A ftrue] [ f € (botFloor..topFloor) A
cf ?ti)plf:Ioo;] / cf = botFloor : i({:;l_lbtns A
/efi=cf+ doorOpen := F Stns -—
callbins / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

CloseDoor
[doorOpen = T|
/doorOpen:=F
callbtns :=

callbtns \{ cf }¢Z

OpenDoor

[ doorOpen = F A(
cf € callbtns]

/ doorOpen :=T

ReverseDown

[ doorOpen = F A
dirUp=TA
downRequested A

ReverseUp

[ doorOpen = F A
dirUp=F A
upRequested A

- downRequested A

MoveUp

[ doorOpen = F A
cf ¢ callbtns A
upRequested A
cf < topFloor |
/cfi=cf+1

Chaudhari and Damani (lITB)
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~ upRequested A cf ¢ callbtns |
/Cfdiflrucs'!l_”:s] /dirUp =T
; N\ N\ .
INV
B '
- J
Init PushCallBtns(f)
:“ [ f € (botFloor..topFloor)A
[true] f ¢ callbtns A
/ cf := botFloor f£of]
doorOpen := F 7ol
callbtns / callbtns := callbtns U f
dirUp:=T

MoveDown

[ doorOpen = F
dirUP =F A

cf ¢ callbtns A
downRequested A
cf > botFloor |

/ cf :=cf-1
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Interactive

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp = F A
dirtUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns ] /dirUp:=T
/dirUp :=F
CloseDoor /—\ /—\
[doorOpen = T] ( )
/doorOpen:=F INV
callbtns :=
callbtns \{ cf }¢Z
OpenDoor . .
[ doorOpen = F A( dirUp=T dirUp=F MoveDown
cf € callbtns] [ doorOpen =
pen = F
/ doorOpen := T dirUP =F A
cf ¢ callbtns A
downRequested A
cf > botFloor |

Strengthen the Pre-State of CloseDoor transition

@ INV A (OpenDoor = T) = (dirUp = T) is not valid
@ INV A (OpenDoor = T) = (dirUp = F) is not valid
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Interactive Generation of HASTM

ReverseDown

[ doorOpen = F A

dirUp=TA

downRequested A

- upRequested A

cf ¢ callbtns ]
/dirUp :=F

LN

CloseDoor

ReverseUp

[ doorOpen = F A
dirUp=F A
upRequested A

- downRequested A
cf ¢ callbtns ]
/dirUp:=T

CloseDoor
[doorOpen = T|
/doorOpen:=F
callbtns :=

[doorOpen = T|
/doorOpen:=F
callbtns :=

callbtns \{ cf }

[

MoveDown

[ doorOpen = F
dirUP =F A

cf ¢ callbtns A
downRequested A
cf > botFloor |

dirUp=F

callbtns \{ cf }#
OpenDoor .
[ doorOpen = F A( dirup=T
cf € callbtns]
/ doorOpen :=T
MoveUp
[ doorOpen = F A \
cf ¢ callbtns A Init
upRequested A [true]
cf ?ti)plf:Ioo;] / cf := botFloor
/ef:=ct+ doorOpen := F
callbtns
dirUp:=T
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) / cf :=cf-1
PushCallBtns(f)
[ f € (botFloor..topFloor)A
f ¢ callbtns A
f#cf]
/ callbtns := callbtns U f
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Interactive Generation of HASTM

ReverseDown

[ doorOpen = F A
dirUp=TA
downRequested A
- upRequested A
cf ¢ callbtns |
/dirUp :=F

CloseDoor

ReverseUp

[ doorOpen = F A
dirtUp =F A
upRequested A

- downRequested A
cf ¢ callbtns ]
/dirUp:=T

LN

CloseDoor
[doorOpen = T|
/doorOpen:=F
callbtns :=

[doorOpen = T|
/doorOpen:=F
callbtns :=

callbtns \{ cf }#

(-
C

r
INV

OpenDoor

[ doorOpen = F
cf € callbtns]

/ doorOpen :=T

dirUp=T

callbtns \{ cf }

MoveDown
[ doorOpen = F
dirUP =F A
cf ¢ callbtns A

dirUp=F

downRequested A
cf > botFloor |

Strengthen the Post-State of CloseDoor transition

o t.Pre(v) A t.K(v,u) A BA(v,u,v') - t.Post(v')

callbtns := 0
dirUp :=

Chaudhari and Damani (lITB) HASTM
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Interactive Generation of HASTM

ReverseUp
ReverseDown [ doorOpen = F A
[ doorOpen = F A dirtUp=F A
dirUp =T A upRequested A
downRequested A - downRequested A
- upRequested A cf ¢ callbtns ]
cf ¢ callbtns | /dirUp:=T

/dirUp :=F

CloseDoor
/—\ /\ [doorCc))pen _ _:;]
CloseDoor /doorOpen:=
libtns :=
[doorOpen = T| ( cal
/doorOpen:=F callbtns \{ cf }

callbtns :=

)

callbtns \{ cf } 7
OpenDoor . .
[ doorOpen = F C dirUp=T dirUp=F MoveDown
cfe callbtns]. . [ doorOpen = F
/ doorOpen := dirUP = F A
cf ¢ callbtns A
downRequested A
MoveU cf > botFloor |
oveUp cf :=cf -1
[ doorOpen = F A \ J /
cf ¢ callbtns A Init PushCallBtns(f)
upRequested A [true] [ f € (botFloor..topFloor)A
cf ?ti)plf:Ioo;] / cf = botFloor : i({:;l_lbtns A
[ efi=cf+ doorOpen := F U
callbtns / callbtns := callbtns U f
dirUp:=T
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Interactive Generation of HASTM

CloseDoor
CloseDoor [doorOpen = T|
[doorOpen = T| /doorOpen:=F
/doorOpen:=F ( ReverseDown N callbtns :=
callbtns := INV [ doorOpen = F A callbtns \{ cf }

callbtns \{ cf } downRequested A
- upRequested A
cf ¢ callbtns ]

/dirUp :=F

OpenDoor
[ doorOpen = F A

> cf € callbtns]
/ doorOpen :=T

D

OpenDoor

[ doorOpen = F A C
cf € callbtns]

/ doorOpen :=T

dirUp=T dirUp=F

ReverseUp
[doorOpen = F A
upRequested A

- downRequested

cf ¢ callbtns ]

MoveUp /dirUp =T MoveDown
[doorOpen=F A J [ doorOpen = F
cf ¢ callbtns A Init PushCallBtns(f) cf ¢ callbtns A
upRequested A [true] [ f € (botFloor..topFloor)A downRequested A
cf < topFloor | / cf := botFloor f ¢ callbtns A cf > botFloor |
/cf:=cf+1 doorOpen :=F f#cf] / cf :=cf-1

callbtns := 0 / callbtns := callbtns U f

dirUp:=T
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Automatic Generation: Main Challenge

@ Selection of right partitioning predicate.
o Different predicate choices result in different diagrams.

PushCallBin( f)
(botFloor. topFloor)

GloseDoor
CloseDoor (doorOpen = T| ¢ calbtns
(doorOpen = T| /doorOpen:~F 7l
JSoorOpen.-F Reversabomn calbrs - ) callbtns := callbtns U {1}
albme doorpen = F A NV Closeboor
callbtns \( cf } GownRequested Opanboor
of ¢ callbtns | ™
/ditUp = F OpenDoor
OpenDoor doorOpen = F
doorOpen — F dirup=T dirUp=F of ¢ callbtns]
of < callotns] ReverseUp / doorOpen :— T doorOpen=F
/ doorOpen := T GoorOpen = F
upRequested MoveDown
~ downRequested el ¢ callotns
of ¢ callbns ] ReverseDown [ReverseUy downRequested
a
Movelp ¢ M:D"j,uo"p";; F downRequested (upRequested cf > botFloor
joorOpen = y u i
of g oalbms | init PushCallBis(f) of ¢ callotns A e  onmriequestod el
UpRequested . [true] [ & (botFloor..topFloor) A downRequested / T g [JM—HEM
cf < topFloor] /o == botFloor 1¢ callbtns cf > botFloor dirUp = F o-F
/cfi=cf+1  doorOpen:=F of] / efi=cf-1 irUp :=
calltns = 0 1 callbtns := callbtns U f

dirlp = T

June 2011
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Automatic Generation

of HASTM

CloseDoor
[doorOpen=T]

/ doorOpen:=F

callbtns := callbtns \ {cf}

PushCallBin( f)

[ f € (botFloor..topFloor) A

f ¢ callbtns A
f+#cf]

/ callbtns := callbtns U {f}

OpenDoor

[cf € callbtns A
doorOpen=F|
/doorOpen:=T

MoveUp

[ cf ¢ callbtns A
upRequested A
cf < topFloor A

INV

dirUp=T A
doorOpen=F] MoveDown
Jof = of + 1 [ cf ¢ callbtns A
ReverseDown ReverseUp downRequested A
it [dOWERwUGStSd A [upRequested A gf E boéFIoor A
- ted A\ - downRequested A IrtJp=F A
ftrue] upReques! ownReq
/ cf := botFloor ;f ﬁca#btns A cf ¢ callbtns A 7?0'0?9”?: ]
doorOpen := F irup=T A dirUp=F A cfi=cf -
cgltlJt;tnze:i 0 dDF"Op?”:F ] doorpOpen:F ]
dirUp:=T /dirlp := F JditUp =T

Score: Number of transitions whose pre-state can be

strengthened without splitting the transition.
cf = botFloor

doorOpen = T

cf = topFloor

- ReverseUp
- ReverseUp -ReverseUp -ReverseDown - ReverseDown
- ReverseDown -MoveUp -MoveDown - MoveUp
- MoveUp score = 2 score = 2 - MoveDown
- MoveDown - CloseDoor
score = 4 - OpenDoor
score = 6

June 2011 19 / 32

Chaudhari and Damani (lITB)



Automatic Generation of HASTM

PushCallBtn( f )
[ f € (botFloor..topFloor) A

f ¢ callbtns A
f# cf
]/ callbtns := callbtns U {f}
(INv [?OS‘;D“' OpenDoor )
Tue
/ doorOpen:=F doorOpen=T) /[zfoircoalfrﬂ
callbtns := callbtns \ {cf pen=
MoveUp
[ cf ¢ callbtns A
upRequested A doorOpen=F
cf < topFloor A
;jcl;U:pZ;ri 1 MoveDown
’ [ cf ¢ callbtns A
Init ReverseDown ReverseUp downRequested A
[true] [dow;Requested A [upRequested A gf B b_o;FIoor A
/ cf := botFloor — upRequested A - downRequested A |; J p_f ]
do]cl)gOpen :w: F gf ﬁca%l_btns A of ¢ callbtns A /cf :=cf —1
callbtns := irUp= dirlp = F
dirUp := T ] /dirUp :=F |/ ditUp =T
. J
June 2011 20 / 32
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Automatic Generation of HASTM

PushCallBtn( f )
[ f € (botFloor..topFloor) A

f ¢ callbtns A
f# cf
]/ callbtns := callbtns U {f}
(INV [(:;rlos?Door OpenDoor
Tue;
cf € callbtns
/ doorOpen:=F doorOpen=7 /[doorOpen‘:'#
callbtns := callbtns \ {cf §
(dooropen=F ReverseDown )
MoveUp [downRequested A
[ cf ¢ callbtns A » upRequested A
upRequested A, cf ¢ callbtns
/dirUp :=F
- MoveDown

cf < topFloor |

/cf :=cf +1
Init ReverseUp
[true] [upRequested A
/ cf := botFloor - downRequested A
doorOpen := F cf ¢ callbtns

|/dirUp:=T

callbtns
dirUp :=

[ cf ¢ callbtns A
downRequested A
cf > botFloor ]
/cf:==cf —1
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Automatic Generation of HASTM

PushCallBtn( f )
[ f € (botFloor..topFloor) A

f ¢ callbtns A
f# cf
]/ callbtns := callbtns U {f}
(INV CloseDoor OpenDoor )
[True] [cf € callbtns ]
/ doorOpen:=F doorOpen=T /doorOpen:=T
callbtns := callbtns \ {cf
(dooropen=F ReverseDown )
[downRequested A
MoveUp » upRequested A
[ cf ¢ callbtns A dirUp=T cf ¢ callbtns
upRequested | | /dirUp :=F
Jef ==cf + 1 - MoveDown
‘cf:topFIoor [ cf ¢ callbtns A
Init ReverseUp downRequested A
[true] [upRequested A cf > botFloor |
/ cf := botFloor - downRequested A Jef :i=cf — 1
doorOpen := F cf < topFloor| | ¢ callbtns
dirUp :=
g J
¢ J/

Chaudhari and Damani (lITB) HASTM
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Automatic Generation of HASTM

PushCallBtn( f )
[ f € (botFloor..topFloor) A
f ¢ callbtns A

f# cf
]/ callbtns := callbtns U {f}

(INV CloseDoor OpenDoor

[True] cf ¢ callbtns
/ doorOpen:=F doorOpen=T) /[doorOpen::'#
callbtns := callbtns \ {cf

(doorOpen=F ReverseDown
[downRequested A
MoveUp » upRequested A
[ cf ¢ callbtns A dirUp =T cf ¢ callbtns
upRequested | | /dirUp :=F
/et i=cf + 1 -
cf=topFloor cf > botFloor
Init ReverseUp
[true] [upRequested A
/ cf := botFloor " FI - downRequested A
doorpen — 7 o calbing botFloor
dirUp :=

MoveDown
[ cf ¢ callbtns A
downRequested |
fef==cf — 1
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Automatic Generation Algorithm

function Main()
BuildPrimitiveHASTM()
PartitionAbstractState(/)
for transition t in T
StrengthenPostState(t)
StrengthenPostState(tp)
function BuildPrimitiveHASTM()
v := variables of M
Y := Event signatures of M
= Conjunction of invariants of M
S = {I}
- = [1]
T :={(Evt: Epn,Pre:1,K: Gnp,
Act : Actp, Post : I)|m € 1..r}
= (Evt : init, Pre : Null,
K : True, Act : Acty, Post : |)
function PartitionAbstractState(X: abstract state)
p : =SelectPredicate(X)
if p= Null
return
= AddSubState(X, p)
AddSubState(X, —p)
PartitionAbstractState(X1)
PartitionAbstractState(Xz)
function AddSubState(X: abstract state, g: predi-
cate)

for tin T such that t.Pre = X
if (X(v) A t. K(v u) = q(v))
t.Pre := X'
t.K =K’
return X’

function SelectPredicate(X: abstract state)
score := () //score € P — N

for pin P
if X(v) already has conjuct p(v) or —p(v)
continue
eT=dte T’ t.Pre = X and t is amenable

to partitioning of X with p
score(p) := |eT|
if score = (
return Null
bestPred :€ arg max, score(p)
if score(bestPred) = 0
bestPred := Null
return bestPred
function StrengthenPostState(t: transition)
Y ={Y € S|t.Post = Y}
if Y =0 //t.Post is a basic abstract state
return
for Yin)y
proof obligation for
if {t.Pre} t.Evt[t.K]/t.Act %!
is discharged
t.Post := Y
strengthenPostState(t)
break

return

J
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Related Work

@ From visual specifications to B models.
o [Ledang and Souquieres, 2002, Sekerinski and Zurob, 2002,
Snook and Butler, 2006, Snook and Butler, 2008]
Structured Event-B. [Hallerstede, 2010]

ProB: [Leuschel and Butler, 2003] Can generate state-space graph of
a B machine by traversing the state-space of the machine.
GeneSyst: [Bert et al., 2010] Builds symbolic labeled transition
systems from Event-B specifications

o Supports refinement

e Requires the invariants associated with the states in the transition

systems to be specified by the user.

FlowGraph: [Bendisposto and Leuschel, 2011]

o Useful for uncovering implicit algorithmic structures.
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@ Implementation
@ Support for refinement

@ Partitioning the local state-space defined by event parameters.
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Thank You !l |
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