
Compositional verification of interlocking
Status and discussion

Christophe Limbrée

INGI

2017-04-21



Goals of the presentation

I Decomposition

I Process

I GRAFITI input file

I GRAFITI parser and output files

I SMV model

I Problems
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Process

I Components, interfaces, and contracts (ocra)

I Component models (nuxmv)

I TRAIN2 modules (nuxmv)

I Verification (compositional, implementation, receptiveness,
local)

I Traces visualization (SVG)

Example of contract:

R1→ (A ∧ ¬B),R2→ (B ∧ ¬A)

¬(R1 ∧ R2)



GRAFITI - repo

<aw i d=” l t : 1 0 :AW: 0 1AE” name=”01AE”
c o n t r o l S i t e N a m e I d=” l t : CSN : LT” i n t e r S i t e N a m e I d=”
l t : ISN : LT3” speedL=”40” speedR=” 160 ”>

<n e i g h b o u r s>
<n e i g h b o u r s i d e=” . L” n e i g h b o u r S i d e=” . L”

n e i g h b o u r I d=” l t : 1 0 :AW: 0 1BE”/>
<n e i g h b o u r s i d e=” . P” n e i g h b o u r S i d e=” . G”

n e i g h b o u r I d=” l t : 1 0 : SRP : 0 2 E”/>
<n e i g h b o u r s i d e=” . R” n e i g h b o u r S i d e=” . G”

n e i g h b o u r I d=” l t : 1 0 : TRDL : DE”/>
</ n e i g h b o u r s>



GRAFITI - itinerary

< i t i n e r a r y name=”CE−162”>
<comp i d=” l t : 8 10 : TCSN: 0 1 5 ” p o s i t i o n=”1” i n P o r t=”

. L” o u t P o r t=” . SUBL”/>
<comp i d=” l t : 8 10 : TCSN: 0 1 5 ” p o s i t i o n=”2” i n P o r t=”

. SUBR” o u t P o r t=” . R”/>
<comp i d=” l t : 1 0 : SRP : CE” p o s i t i o n=”3” i n P o r t=” . T”

o u t P o r t=” . G”/>
<comp i d=” l t : 1 0 : SIGN : CE” p o s i t i o n=”4” i n P o r t=” . T”

o u t P o r t=” . G”/>
<comp i d=” l t : 1 0 : SRP : 0 1 E” p o s i t i o n=”5” i n P o r t=” . T”

o u t P o r t=” . G”/>
<comp i d=” l t : 1 0 :AW: 0 1BE” p o s i t i o n=”6” i n P o r t=” . R”

o u t P o r t=” . P”/>
<comp i d=” l t : 1 0 : SIGN :DXE” p o s i t i o n=”7” i n P o r t=” . G

” o u t P o r t=” . T”/>
</ i t i n e r a r y>



Scala parser - GRAFITI

d e f load AW ( grNS : NodeSeq ) = {
( grNS \\ ”aw” ) . f o r e a c h { awlNS =>

v a l i d = awlNS . a t t r i b u t e ( ” i d ” ) . g e t . t o S t r i n g ( )
v a l name = awlNS . a t t r i b u t e ( ”name” ) . g e t . t o S t r i n g ( )
v a l i r I d = ( awlNS\” inputAw ”\” @ i r I d ” ) . t e x t

v a l AWmap = Map( ”name” −> name , ” speedL ” −>
speedL , ” speedR ” −> speedR , ” i r I d ” −> i r I d , ”
i r S i d e ” −> i r S i d e , ” v I d ” −> vId , ” v S i d e ” −>
vSide , ” l k g v ” −> l k g v )

// Map i c l u d i n g a l l th e o b j e c t s
mapGR Comp += i d −> new AW( id , AWmap)
v a l c o l = ( awlNS\\” g r a p h i c a l I n f o ”\” @col ” ) . t e x t

// P r e p a r a t i o n o f th e SVG f i l e
svgF . addINFO ( new svgAW( id , c o l , row , o r i , sym , g ty pe ) )
}
}



Scala parser - TRAIN2 generation

// from
v a r pF = mapTraPos . f o l d L e f t ( L i s t [ S t r i n g ] ( ” beg ” ) ) {

( u1 , u2 ) => u1 ++ u2 . 2 . Pos iS . f o l d L e f t ( L i s t [
S t r i n g ] ( ) ) { ( u3 , u4 ) => u3 ++ L i s t ( u4 .FROM)
}} . map { oD i r => ”\ t \ t f r o n t = ” + o Di r + ” &
n e x t ( moving ) = ” + r t . moving ( ) }

v a l myCompPatterns . S IGxmlPatte rn ( sN ) = r t . r e t O r i S i g
( ) . i d

pF = pF . updated ( 0 , pF ( 0 ) + ” & ” + sN + ” open =
TRUE ” )

// to − add ing t he f i r s t t r a n s i t i o n
v a l pT = mapTraPos . f o l d L e f t ( L i s t [ S t r i n g ] ( ) ) { ( u1 ,

u2 ) => u1 ++ u2 . 2 . Pos iS . f o l d L e f t ( L i s t [ S t r i n g
] ( ) ) { ( u3 , u4 ) => u3 ++ L i s t ( u4 .TO) }} ++ L i s t
( ” : end ” )



NuXMV Model

#include ” . / t h eGen e r i c s . smv”
#include ” . / t r a i n 2 1 . smv”

MODULE main
VAR

v211 : SSI21 ( ) ;
−− I n p u t s f o r OCRA − e . g . A
DEFINE

−− Outputs f o r OCRA component − e . g . B

MODULE SSI21 ( )
VAR

#include ” . / i n s t a n c e sRou t e s . smv”
#include ” . / i n s t an c e sU . smv”
#include ” . / i n s t a n c e s P o i n t s ”
#include ” . / in s tance sTC ”
#include ” . / instancesTRP”
#include ” . / i n s t ance sT ISP ”

t1 : TRAIN2( self , TRUE) ;
t2 : TRAIN2( self , ! t1 . i s S t a r t i n g ) ;
g1 : FrameAXioms ( self ) ;

ASSIGN

#include ” . / enaRou NMH21 1 . smv”
DEFINE

#include ” . / Pcond NMH21 1 . smv”
#include ” . / Rcond NMH21 1 . smv”
#include ” . / U IRcond NMH21 1 . smv”



TBD C1 C2

R1

P1
T1

TRP1
TISP1 P2

T2
TRP2

TISP2
R2

A

B

I Automatic isolation of components based on SSI parameters
I Prove concept is valid, NuXMV variables

C1 = 〈 R1,U1,P1,T1,TRP1,TISP1, L1, I1,O1〉
C2 = 〈 R2,U2,P2,T2,TRP2,TISP2, L2, I2,O2〉

C1 ∩ C2 = I1 ∪ O1 = I2 ∪ O2 and I1 = O2 and I2 = O1

In previous formula:

A ∈ O1 and A ∈ I2

B ∈ O2 and A ∈ I1
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