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USING CSP||B AND Prol EOR RAILWAY MODEELING
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A natural modelllng approach

"Natural modelling" to provide
accessible and traceable
- formal specifications

Tool support for verification with i |
comprehendible feedback
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Background s
CSP||B Ra_ilway
Architecture byt nture

Controller

Railway's duality

Event: "train moves on track T5"

State condition: "signal S shows
proceed if tracks T1, T2 are free”

e, H
lume 17, F

E ] L

Drlvmg rules Slgnalllng

B_CTRL = [] r : ROUTE @ INVARTANT

(requestir -> RW_CTRL)

pos @ TRAIN >+> TRALK &
TRATN_CTRL(t, currp) = o
nextsignal|t?s -»
if (5 == none or s == green)
then (move.t.currpnesp - ...

DPERATIONS

enter{t,p) = ..

ALL_TRAINS = [] 1l : TRack @
enter. albert.zl -»
CC0] t2 @ difF{Tmack,exclude(tl)) 0
enter.bertie.t? ->
THAIN_CTRL(albert, t1) | ||
TRAIN_CTRL(bertie, t2)))

s < nextsignalic] = ...

currp, newp <-- move(t) = ...
bb <— request(route) =
PRE route : ROUTE TMEN
1¥  ({clearTable(route)
THEN
LET unlockedPoints BE

-TRL = <: empryTracks J)
(enter?t?p <> enter?t?p -»
[ {lenter request [} ||
{lenter, mextsignal, move, stay |} ]
ALL_TRATNS

RW_CTRL)

ﬁatatypes

TRAIN = [albert,bertiel;
POINTS = {P201,P202}: |
POINTPOSITIONS{normal, reverse}; |
POINTSTATUS={ Yocked, wniocked}; |
AOUTE = {A8,88,A12,414}

- SIGNAL = {58,512,514);

COMSTANTS
SIGMALSTATUS,
TRACK

Mini-alvey Mini-alvay

Double function Double junction

f \
{ SETS
| TRACKSTATUS = (occ,empty): N
ASPECT = (red,green,none}: =
| ALLTRACK = [TAZ, TAN,TAC,...}:
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unlockedPoints = POINTS- rlm:urrn'nuo:ls\
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Verification

L1 ‘ = e

Safety: no collision and no derailment

Collision caused by Derailment caused by
a faulty rule for BA a faulty rule for 14A
|1)8n¢mnbemp (P2 i norma posilion)
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Results
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CSP||B models which are

- understandable and (thus) verifiable
by our industrial partners

- analysable by current verification
technology
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