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WD 2004/ 044788 PCT/ EP2003/ 050724 Devi ce and net hod
for checking railway |ogical software engines for
weormmndsng pl ants, particularly station planeGI/EB208kes50724
invention relates to a device for checking |ogica
sof tware engi nes for conmandi ng railway pl ants,
particularly station plants, conprising at |east a
computer with at |least a central processing unit and
at 10 least a nenory for | oading and executing
prograns: a |logical engine for conmandi ng a pl ant,
particularly a station plant, being | oaded or | oadable
in said menory for its execution, which plant
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actuating and/or 15 detecti"on an asur enent
engidesr SPynatonmanding. plants, wppsitdcudaplypnertation
plMtgh units are provided for receiving command

signals and for transmitting control signals about

t he operating condition, and which [|ogical software
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units for actuating and/or detection anar or

logigadr epfhvagadengingsy e icogmanding pabbensegslants,
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a 289&4%:41:7@ SO@CTO/pEeFJ)TZa (:)L%/9‘0519n712t43 gor actuating and/or
detection and/or measurement and/or signalling, so-
called wayside equipments, which units are provided for
receiving command signals and for transmitting control
signals about the operating condition, and which
logical software engine reads control signals given by
the operating units for actuating and/or detection
and/or measurement and/or signalling and it processes
command signals of said operating units basing on an
operation protocol of the plant itself.

In railway field, the command of station plants
occurs by means of command logical engines which are
based on Boolean algorithms. Control and command
signals are wunivocally associated to state variables
which are processed by Boolean logic that provides

output command signals as modifications of said Boolean

variables. Depending on the features of provided
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operating units, each of the said variables nmay have
various state conditions and the associ ated vari abl es

WO Bps/esesst i ng the state control s and the stat eCT/EP2003/050724
conmut ati on commands of operating units may vary
within 5 predeterm ned val ues, each of the said val ues
represents an operating condition of the operating
unit as far as variables representing control signals
are concerned, while the said val ues represent a
conmut ati on command from a predeterm ned operating 10

condition to a different prede;ermne%bqﬁgratingta
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relay hardware structure to a software conmand system
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cdifleteld, by RS Ofthd CogpBdNd 33 uednt rfépradimal a
program conposed of Bool ean al gorithns. é%cause of the
corembagipny eempand \ExqR o s predeternpined o fReTANA NI
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t he Sterking fremm rbradifdopginifal Beatiam oh ammandp

ax?&) Oéérﬁ:@%ES%.o%stEP%QQ%igépggf& of railway plants, in

the shape of relay networks, at present the greater
reliability and stability, as well as the greater
comfort and flexibility in using computers, have caused
the transfer of command functions from the relay
hardware structure to a software command system
emulating the behaviour of the traditional relay
network by means of a command and control logical
program composed of Boolean algorithms.

Because of the complexity of railway plants, even
the logic for controlling and commanding the plant is
relatively complex specially considering that in
railway field the security operation standards are very
high.

In order to transform the control and command
hardware logic formed by relay networks into a program

in the form of a control and command Boolean engine,
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har dwar e/ software smart systens have been devel oped
to process automatically the control and conmand

woBmod/e@arss program by starting froma traditi oredT/ERRD@Y050724

hardware network |ayout oB froma table wherein the
operation 5 conditions of the plant are encoded in the

shape of Ilists of state variables and state
conmut ation variables, the so-called condition table.
At present the validation, i.e. tests, are directly

made on the plant. However, this is a serious 10
drawbacgk fjrstly because .an operating_plant.is
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ing, and the hardware installati.on aof opgratin
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1i¥tst heofonarade | a@irdabhescofandTo satee tdommytatioam
at, ast rtially,. .20 sqffwar rograns for
v‘\‘%ﬁlb‘é‘&ﬂ'n %om“r%“?& Fﬂﬁabt"?'b a2’§'ehave been
pr owitdethresent Bamlecarvaigiatesnf or i.eont relsiktsng ame
commandi ng the station plapts, that . .prqcess .
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2004/ 044788 PCT/ EP2003/ 050724 4. .
structural installation, such as line laying, and the

hardware installation of operating wunits, it is
necessary to make long validation phases of the command
logic thereof.

To solve this problem, at least partially,
software programs for validating command software
logics have been provided, i.e. Boolean engines for
controlling and commanding the station plants, that
process individually and in parallel the same command
and control logical engine by means of at least two
generation programs of the control and command logical
engine, starting from the same basic information about
the system structure and the operation modes thereof.
Two command and control logical engines are therefore
generated and are therefore compared, whereas the

validation is based on diversity criterions of the
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progranms generating the two | ogical engines which are
consi dered correct in case of functional identity

wolzasi/oag7ssn sai d diversity of the two generati PgT/EP2003/050724

progranms. 5 Such validation or certification node does
not neet fully considerations that are nade fromthe
security perspective of the plant operation and so the
control and conmand | ogi cal programthat has been
obtained is always subjected to a deep validation 10
directly on the plant. The certification or validation
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eri ods. Therefore, the purpose of. the invention is to
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certification and wvalidation, such defect influences

again the time for fabricating the plant in operation
condition and the time for developing and setting wup
both +the control and command 1logic and the plant
itself. The situation becomes more serious considering
not only the installation of a new plant, but also the
modification of an existing plant. In such case
certifications and validations made on field influence
railway traffic that pass anyway and must continue to
pass on railway lines already existing. Therefore times
are smaller and working conditions are more critical
both for the difficulty in working on a plant in use
and for the considerations about traffic security that
cannot be interrupted except for short periods.
Therefore, the purpose of the invention 1is to

provide a device as described hereinbefore that allows
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WORW4pas®s by neans

to overcone the drawbacks existing at present and
descri bed above. The invention attains the above

her ei nbefore, wherein a 55software sinulation program
of the plant is | oaded or |oadable in the computer
menory and i s executable by the conputer itself,

whi ch sinul ati on program nmust be controlled and
conmanded by the control and command | ogi cal program
and which sinulation programfaithfully 10 reproduces

he_pnl st tuye he_oper.atin
t%pec’r arlgﬁéeunf#é t)grroﬁ I%%ggl n?’éfsgtall ' p antg{?gr?fant and
descomilbed ehowé. t he plant structure and of the
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ting conditi.on f sai ariousoera%n
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i,cal programis di.s (L]lhe shape of
ezf%lténgl g?’s %rﬁ’\f’d’c‘éﬂ Eﬁg‘g ’é{é’ ank-t he several
opemtel RGmulatién bl s:tneh plaae, stiRtcpudgr anudioEpltaes
llows to, dis ort files wherein the several
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PCT/ EP2003/ 050724 6,
points actuators, signalling actuators and other
different wunits is represented in the simulation
program by Boolean algorithms, variables associated to
said algorithms being wunivocally defined to represent
control signals of the several state or operation
conditions of various operating units and the command
signals for commutating or maintaining state or
operating conditions of said various operating units.

In a first embodiment the image of the plant
behaviour under examination of the control and command
logical program is displayed in the shape of wvariable
lists univocally associated to the several operating
units. In such case, the program displays or allows to
display report files wherein the several operating
units and the associated state or command variables are

listed.

of a device as descri bed PCT/EP2003/050724
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f Y Advantageously, the sinulation programallows the
user to set starting operating conditions of the plant

WO zogdharssset ti ng situati ons even anomal ous of RARERMEINiS0724

operating units to verifyéthe plant reaction to these,
5 conditions. According to a preferred enbodi nent, go
each plant operating unit and/or to each rel evant ,
structural elenment can be associ ated univocally a
virtual imge of the operating unit and/or of plant
structural elenment, 10 which imge is generated by

MeaRdvahtagdh iy C B8 Ab1dtadne progeanialiieowd/the
execut abl e by t he comput er of the device accordl ng to
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operating unit or th gl ant 15 structural elenent, the
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c&itltiensrating unit being such to generate various
graphi c aspect conditions of the operating unit, each
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opétiaia ngf \saitabgﬁ&/éﬁl SMANteddh t lialzoa@@ergtmural
condition of the operating unit itself and/or
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thhey fanﬂn§t g £0Tanl?8x0RE" BliibA¢E HGkﬁctnﬁcélor@'léi&dto a
furt aspect of the invention, _the operation of "t he

whish r:magaqdmc gerematedgbrareans of oy gFaphic program
184l8Hd,| onaldapiken PRI/l Wxedutabi&r Byt ithe! YedmpRitese ratfed

I'n t he shape of behaviour of the equival ent conmmand

tlh%lr geaice| aRerddRgostel dhea irveRtiam-wofRe grirtual
af 4 Ofin SYdBH AL Wb AXAXRE o r’ﬁ’le.ayfofi'&larbrogram

operation simulation programof the relay network
fori ngenexatiisgd, the arpexatiag guaphi c ofr odhens plant

séﬁfgfﬁﬁgﬁt ieringﬁlt?y%he graphic program for generating

the virtual image of each operating unit being such to
generate various graphic aspect conditions of the
operating unit, each of them is univocally correlated
to a predetermined value of variables relevant to the
operating condition of the operating unit itself and/or
of command variables for commuting or maintaining the
operating state of the operating unit.

According to a further aspect of the invention,
the operation of the control and command 1logical
program is additionally in parallel or alternatively
represented in the shape of behaviour of the equivalent
command hardware logic composed of a relay network, an
operation simulation program of relays and an operation
simulation program of the relay network being provided,

as well as graphic programs representing relays
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wo ooopnegsam for graphically displaying the

WD 2004/ 044788 PCT/ EP2003/ 050724 7 univocally
associ ated to each programfor sinmulating relays and

network. Also in this case,7as in the case of
operating 5 units, each relay is sinulated by neans
of a logical programof the Bool ean type, single
state conditions of the relay and/or the comutation
commands being represented by state or command
vari abl es and graphic prograns being such to
associate various relay graphic 10 aspects univocally
u 1dye RIIPiALEEs thkenchy Prapgansifare simelatimad

réBRiy2bheE . tBY prRyRamOfrah a&rfﬁh‘éaﬁ@ Orefi s J.g?\”‘lﬁ'l%
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of atrue and reliable software nodel of the real

unjitt €R¢h E9lakenis gimukatessby an%P%lt pén at glogical
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progranms processed by S|nu At ogi cal pro
Pﬁﬂﬁﬂﬁmﬂ|h$199|ﬁ§0hnﬁolnsﬁhelsh@peaxﬁoq;Wﬂﬂﬁay graphic
&S f t t f p rati ng
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t he o t Rel y d ect
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P "BEPE: AN GRR TSY  ERET €BheFOPT BRal LohEndN ARG %h1
program of the system on the base of a true and
reliable software model of the real plant with evident
advantages in relation to certification and validation
systems used at present.

The two levels for displaying the functional
behaviour of the plant, in the shape of report file
displaying values of state variables generated by
programs processed by simulation logical programs of
operating wunits and in the shape of graphic
representation of the operating condition of operating
units allow to check in details the operating units of
the plant and therefore the operation modes thereof
both in an analytic way and in a direct visual way of
the physical operation condition.

A further alternative allowing the display of the

command and control logical engine in the shape of

Ir ePEY/EP2003/050724



10

15

20

25

30

woamea4dissg to the traditional

WO 2004/ 044788 PCT/ EP2003/ 050724 8 traditional relay
network allows to check the engine operation

an additional visual check8neans. However, also in
this case it is possible to display physically 5 the
aspect nodifications of relays relevant to the
operating condition, as well as to display
analytically the state and conmand vari abl es

anal ogously to what said for the operating units. It

wi |l be poted that .the r.aphi c representation of the
eqpitianalomalAY diREVROk. ILREE |G, KEeeh Ehe @m0t
oﬂequr&(i!:i.bhombr)ﬁ.ﬁli.ﬂg‘ toet ther Ftrﬁﬂ(;ﬂlmap.o mlrawh krgi Loatiby

the interna eration o ai ogic, therefore
PR < 3| BRST TN oREP I L ROk o fleghRoy HPIRTess
alldee in0gha si ioaekl idnds Pobsibly e dhephmsephisiwadng

comands sent_.tQ 1g%%€§rating fnits. herefore it_i

the sPPESSH MAGLSACHLIRES &f (BETR¥P oFA8TROE Vit i &BPos
op¥t@ tiAgUEoNAL t 80 £Sad Grelllh@sC @Bl Babphay awslpictalagi C

engi ne, but also the situation of di ficatjons_t
then shatej @ngarFomrand aY%néﬂtﬁsecf'éﬂf‘gﬁﬁ‘?’r}é’ th‘é what
sfIOERTSithe bpefatimytuditsQuirRuiril 2Opéddabtedrdty thehe

provi sion of an interface for set%iqg particu] ar
IHRAYIG | FEPESABREAHIRD ook néPI afiPOLER an%?maa’tﬁ;s and
c&frdnt i aBgial | ons tenshamapehe offl akkadi e 0NSraliaiyh

reference to different ogerath envi ronnent . Sucq

nefaiorkngs TkPWie ekRcutBBchy t"l’ré‘g’%l}ﬁer nel 1yprna
opd Tt bRY cFesd fd Cl&diE ¢ BidliforeNmakingV ¥impler the
_ope[atlng_unlts at the begi nning of the execution
idgphidigptiom @8nt9oTA A tTifanthe odPELF 1EAGlHe 2d
ndei Nh1ROSShD! @he DYyLEBANSOT oty t dBkRands hagliflt N@o O
providé al so conditions wherein one or 30 nore
oRfFEtdnEnYni kPt STRRELRRAR dfetat AAGPLRYRD AL I Y Fhe
situation of output variables and input variables to
the control and command logic engine, but also the
situation of modifications to which said variables are
subjected during the processing from input to output.
Additionally, the provision of an interface for
setting particular operating conditions of the plant or
anomalous conditions allows to check the plant
reactions with reference to different operating
environment. Such settings can be executed by the
personnel by imposing specific state conditions to
various operating units at the beginning of the
execution cycle of the control and command 1logical
engine, being possible, by means of a suitable
scheduling, to provide also conditions wherein one or

more operating units are non-operating or operating in

har dwar e | ogi ¢ POTIRA2003/050724
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WO 2004/ 044788 PCT/ EP2003/ 050724 9 a anonal ous way.
It is easy to notice that in the case of the present

WOi2o0a@asisen it is possible to programor conf PQUE®2003/050724

i mges and/or state and cofmand variable 5 |lists of
virtual operating units corresponding to the desired
or proper operation or state condition of the plant
in conjunction with a predeterm ned operation
situation. In such case, by providing such nom na
graphic i mages and such nom nal val ues of state and 10
a Com H xarlables of virtual operating units it is
posgmbpe *¥iake not only the direct and visua
ver it ceg i elasyf to pnopiceohast iion kheé adame aof the
autoqptlc verlflcatlon based on Ehe GQnp rison betmeen

Pihe nomlr?arlenltr?ﬁae and tJh tpzfo &2of the ndmoTar i SF of
cdriifigjuxee andgewmmrd}'qrar sadtes atesi nentmand pvmamm y
sche u% i"'? nege an nd tthe stat oﬁgicomganq:h
‘F%ct.’?/eef %Y 994 er?@ iedt “8f =€
d&pﬂreai ican mifogdye ospmtarﬁﬂonam: statentdndditioni lf tthe
virtual nodel of .rail pl.ant err.or nmessage being
PIARGGAR | FPEEEHPR R Mo Ay | PRI ATHEC N SPRRTTR | o
sifaidtionat i D eaithoecdséspl dyedpeseidiimal bychAnthominal

an I)Q:%ﬁal%é%dt?ﬁgopergl ng un&t et%’-‘t ass me%age an%g

cmxﬁbl eéymm& eaf 2%i Sl naﬂeraa{hdoeuaxtendf:d alsso
o the siml at representa_§ on of relay petwork,

i g t T8 ?el%?t o el t fiFeRhy ARt Hedpl

vé:ﬁmwa&&ed i Bft hea rlﬂi‘ﬁpexcoruiﬂe&bﬂﬂoﬂndbhhe ra&L:zat | &
state or tation co vari abl es.. 30 As

SRR QBTAESBALIER | PoPeS aPRoliibs CPBFEF PR between

the nominal image and the table or the nominal list of
state and command variables desired and previously
scheduled and the image and the state and command
variables effectively processed in the moment of
operation of the control and command logic with the
virtual model of railway plant, an error message being
sent in case of non-identity. During this automatic
verification can be displayed graphically and
analytically the operating unit that assumed a wrong
condition and the relative state or command
variable/variables.

Such mode can be extended also to the simulating
representation of relay network, indicating the relay
or relays that have not been commutated in the right
condition and the relative state or commutation command
variables.

As a further development it is also possible to
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WO 2004/ 044788 PCT/ EP2003/ 050724 10 provide automatic
nmeans that correct the control and command | ogical

wopoegiarsson t he base of possible correcti onspaadwP2n/050724

the user to the state or cwnmmand variables nodified

manual ly in the presence of a state 5 or command error

of a virtual operating unit or of a relay in the

correspondi ng conmand | ogical circuit constituted of

the virtual nodel of relay network. In this case,

nodi fication interventions both of al phanuneric type
made, on rep ort files ongtate or

10, comman
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rége tia eneﬂmcﬁ:ztelspoaﬁeﬁgt |agmwﬁd Qbgi b8l r adiedint
the ct ate co it curs,the operation
PRATHAEA o L BodBh e relRg bR HerE oyt cnl
pr ogrnan&masal cé’éh ,prﬂcvdﬂﬂfdatlgﬁnﬁnﬁie&@ehhﬁoﬁé r Bbthl tofi S
&I sslbletome ri ze areas of rtua

TP atYPS mRAR 8 oFFRRF Haft e%f eStEB‘T’lt o]

cmr@mmabmescal oR' 0gh&Brhéntithd Y idi| mddiFiting
struct lireS that are recurrent in various station 25

1y, thga @sEEGLr &fs FMsotPeFASIRINENEE B0 I RELRY

c@tﬁﬂp@haeag o tHeAPEtateli 6P auigr @?éaaﬁlﬂg walik ax
parts of control and comyand | ogi ca &hograms in new

s%’cdat‘ﬁ}ﬁyp Bzt InRATPFREeH AN i é’l°r§f-‘8f+
ahyHeAr e OVAVREL SET eehbe opf dd?@aaekewmléaes set

accordl ng to the invention allows tq extend the
manually to correct wrong values, analyse the control
and command logical program and modify the code to
commute the operating unit or the relay in the correct
state condition when occurs the operation condition
with which the control and command logical program had
previously generated the error.

It is also possible to memorize areas of the
virtual station plant and the relative parts of the
control and command 1logical program having typical
plant structures that are recurrent in various station
pPlants, to load and reuse both programs of Boolean
simulation, and graphic display programs as well as
parts of control and command logical programs in new
station plants having identical station areas.

The hardware/software structure of the device

according to the invention allows to extend the
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the certification even to a validation and
woceenuiisgat i on system based on the diversity pETERE03/050724

program for generating thaicontrol and commuand | ogi cal

program for exanple a so-called Boolean algorithm 5

checker. It is possible to provide several

possibilities. A first of these possibilities is to

provi de an additional programfor generating the

control and command | ogi cal program obj ect of

vxﬂagi@ialprhm the éQre' iéaetfog le vl K% C%ﬂ@%&& a

code different than at used for generating
apd nF?BFl%ﬂrﬂfmﬁétemogﬁead pnotghendiversigy ef the

pYoyi LRt EQN. gl AR %ea%%nt HTTBHE Leﬁgéﬁétgégf%a m

generated by the chécker conpare
PERIEAD] £0F conmmmke | &yi @el-cplbgql arBor3.ednr | algoticthm
cMédigdation to notice the identity between the two
control and conmand | ogical prograns. In addition or
al t kthaits \reispibfe éenprevi%cbmménQOSBi;gimiqa ody am

efeLer aped RQyothe ?& E{SEJ.E@&’ 1§ubjgct ‘(:”Rqr LQatle an

certification or ation y neans TnEdevite
additidniadd moweaandfohe gmmnqaytbe comxoled anel

‘P&s‘ﬁio ' ] id certificgtion
co t he ?F?ggggo%#? gj%e\é%k:fan Ioglhg proidyarrt?’ﬁ n
device chhat t herlssmpacos@mg/et'of iacadodm disffermat Othan

CIAC e TR LAY Tk BRI et ropmard
logirsl eyngrapecluringattef wahda'gnaphwrhqoecsnmdﬂ \emd
chfn U1t p USR5 LE0 g ARG, Sl 12
cqmp&xedxklthttheheomwtblxmudobommﬂhdxﬂﬁgmutﬂ(pﬁdgﬂmn
dl.p{ .q_%r agﬁ% t éra?:.o d 39:{.&% In %OO\A%Etllggp ! trﬂ% dénlll tyn%qe tween
the two control and command 1logical programs. In
addition or alternatively the control and command
logical program generated by the checker may be
subjected to the certification or validation by means
of the device described above and the results may be
compared to those obtained during the validation or
certification of the first control and command logical
program. In this case the comparison verification is
made on state and command variables of operating units
and relays of the relay virtual network both from a
numeric perspective and from a graphic perspective. For
example a overlapping of graphic images of the plant
state conditions may be supposed which are obtained
with the two control and command logical programs. With

this overlapping of the image of plant state condition
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WD 2004/ 044788 PCT/ EP2003/ 050724 12 the possible
differences are graphically highlighted or catch

waokeaoudgs t he user eye. The two nodes descri beBCBEPUS3/050724

may be nade alternativelyi1er successively one with
respect to the 5 other, the nodification of the
successi on sequence of the two different conparison
nodes being al so possible. By naking first the
conmparison relevant to the plant conditions obtained
by the two control and conmand | ogical programs it is
possible for exanple to 10 identify better the parts
the raseiplegAaffereness avee graphpeally nhigrkighteds ozand
cgﬁkﬂ:Qgrggﬁﬁytgﬁg(uyggegyéon operations thereof or the
debuggi ng enquires (erfor detection) may be |limted.
|t Tepodaich| aradesnuidesciébedr t Bbpvat i BAYbabed owdels
aﬂe\e%ra%awlynoéd%khegsioei €o Qn&ieh # gh&at BLOYLAM
even to the |ogical progrd S ng the single
o atthey medificatdonheLp|thet anqg@sape sequente aoft o
e Ui PEOBUAT e dnfla 16BN Abddf HeindY 8100 AL IR
act

net wor and 1n ca I's cert i catron ased on

20 Bye mRkingsi fyraﬁf- tthe rompaxiisng pr_rajgavantnayo b&he
f&ﬁtte”%%ﬁdléiéx‘?s Oob¥ i Hed ™S b0 tHE APHLE al J:c%éxtrolf Ut Pﬁer

representing operating units or relays.
cammisadi hogtical hpragx)mwnlt: hiex kpossidblec divpo sxampilea to

:Lc%_girrir:?r.lgk }:qu:“?:\él C et:l'I AIIG“.Q f %’f n %EL P%r%%a% 0 whe%é,bg n %he

Zal ran1o
cm&abnn@nel:etpbaat axtdsedsé thei cposcslMleercmqmtu.sas a
t I I atl gr IS, of
HESighE, SNndb 98T S HeBudahy Tendl: RO QTR

denHCEQDhbnmayibealﬂm}teﬂher generatlng or WW|t|ng 30

Progeafy 2ad.$HFD EHCRARL PRKCSef{r S8 5ohhlsbiaCah! On
diversity in addition to the control 1logical program
even to the logical programs for simulating the single
operating units and the plant structure as well as to
logical programs for simulating relays or the relay
network and in case this certification action based on
the diversity of the generating program may be extended
also to programs for graphically representing operating
units or relays.

In a further embodiment, the Boolean checker is
composed of a parallel device for verifying the control
and command logical program of the railway plant by
simulating the plant itself, which checker comprises a
check or test program and the simulation programs of
the railway plant developed according to diversity
criterions, i.e. by other generating or writing

programs and such checker makes the same certification
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according to the invention, that is the first checker

wodemiog€rss on t he sanme control and conmand | ogPCaIEP2003/050724

program the results of thé two parallel tests being
conpared and fromthis conparison information or 5
error nmessages are generated depending on the result
of the test if it is equal or if it has diversities.
In the field of the device according to the invention

a design programis included, i.e. for generating the
f Q I,
oPORhEReFPAE FRLoLP 00T A Bloerdofl SRRLEALY e

fufst- hehep:lm rdevxrwaantoro nthes mdcomcﬂr aahd i cmmiam

13#1 eflar%lo@not ce t ha?uac?ﬂgf‘)cgﬁ‘?l E'go §X§% Hhi caﬁts
belng c@mxadl eunid rﬁ;m@uantqoaphy:.s\owl mm&ﬁon or

s tstr ture_apd so it. ha
eéﬁn’%&f(}e %Qgeéﬁﬁ%f:% fqegg S ¢-fh%n 5% Lt ©
thof tewr afrmanssmqmbext af fihchdsicliveirbBatitle conmand

Iogl [ S g0 V\/nreb the i npl enent ati_on
nlganghgf g"% tvvare meanscy ¢ ? h?ct?(?s ngy ¥ Jhi%n.
mvemth@unl dabe deetgnedpaémrd ha.ts t Haclladede noLor doxg
to t re nt nv ntlon rovided with a
sbfptdting -3 37 netBd | And HRE b iidrem o for

sul
graplaicamgereﬁrédrmting |thay walyside hgqunpa.éatef which it

cont 6&03%& gg{'gﬁggﬁ# agﬁ%elalﬁs:%ells n véPXS'R] "‘?r}?r’taﬁrjgﬁi?dt he

osaﬂeaditxbnaaxanplSubstdﬂtiaaagetﬁﬁdﬂtséﬂamipwéée551ng
nodi fi cat,i on,_ of h t|o rail wa t, such as

S N S Y st’uﬁ gﬁe He "3’8& EY%‘ﬁ’aﬁnﬂya 3% ndswdt h

tédinicalr edpaitd NGompPEItAiting substantially a virtual

simulator of the real plant structure and so it has

advantages and technical effects.

The choice of software means is based on the fact
that the command logic is a software too, whereby the
implementation by means of a software means is the best
solution.

It should be noticed also that the device
according to the present invention may be provided with
a suitable network interface and it may become a non-
vital node of the railway plant by means of which it is
possible to modify easily the command and control
logical program and to overcome virtualiy the same, for
example in the case of a structural modification of the
station railway plant, such as the removal of a line or
the addition of a line with the corresponding operating

units.



10

15

20

25

30

WD 2004/ 044788 PCT/ EP2003/ 050724 14 MNoreover the
devi ce according to the invention as a node network

wocoongaetssd and interfaced with the railway plramtEPR®03/050724

have supervisory or diagnostic functions of the
correct operation of the real railway 5 plant, because
it is easy to nmake a conparison between the state
condition that has been assumed by the real plant and
t he one assuned by the sinulated plant by providing
the device with the sane input variables of the real

plant for the control and co nd lqqic.. Such.10

oM SSRE nEpS DRETATR BRET TN P (e HAEVROESR: 88n
a Ofnodehe naitwdirk c Occnhedtezi Ohindl Nnedtarfacddie witth Cdhier Ol

and co nd progra as described before for the.
r&firns! bt Dadn; PaNeo, SERFFTITESN | F batlApigpEie
fihattionist Yof thiet eorteet dpebBytitannsf ofhd heealertaidway

ccording to the.invention, ince it is., a nqde that
P %"ﬁfa&iec%ﬁ’sg &3nt‘FoFaﬁﬁd%°CBﬂﬁ’ﬁna SRR AT " }e&t"ﬁﬁ“on
tie agtatd tcorlitAdan | | hatf Mas @é&mp|&g,s|\1in§de®;mcyteal

event, to.sinulate variou possi bilities. fo
piefr $o| e afthec ARALRAG PY hEDS) AHEUbBESY PLEPE,BY on
pideidingnithel siviice! ha thhailre ddwdl Gihdy Sradik®llasiof

sol utioon anong the_possi bl e_choi ces. Advant_ageousclhy

the,Fefy iRNEc cOFdithE COTERRYI ARRNEPBIP D MRS S

CcHHRGiZON| AbyEKE CHAdd takdbgousy! 8bi BBe f ddifpdAonnideh a
user_interface of the tﬁ%/:'ee 25 used by Wndows (r)
the Rianh dgonditigess phtatned i th fthe Hrereatrodmindses

cSRend PFdgPhiasONs déddirifBEiC ide®Breh bt Otile AddioHAQl CE
menus and ot her functionalities typical of said,

validatione oR adRntidAcabiPBusiBAsed t her ustivTsituse

cPitdfiopisher pointing neans, to selection 30 and i nput

of commands and the keyboard to i nput
By means of the device according to the invention,

since it is a node that is part of a control and
command system of a station plant, it is possible for
example, in emergency event, to simulate various
possibilities for intervening and commanding the plant
to realize, on the plant itself, the choice that offers
the best solution among the possible choices.
Advantageously the device according to the
invention comprise a program for executing the
simulating functions with a user interface of the type
used by Windows ® program of Microsoft Inc. and that
therefore comprises operating windows with function
buttons, quick choice menus and other functionalities
typical of said interface, in addition obviously to the
use of mouse or of other pointing means, to selection

and input of commands and the keyboard to input
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al phanuneri cal data and/or nunerical or

woadoph@sasser i cal conmands, such as to create arrdTERIDI3N050724

the graphic i mages of oper#ting units and/or of relays
or of other parts of the plant structure. This makes 5
the actions very sinple and easy for the enpl oyed
personnel by creating an interface between the
conmputer and the program and the user that is very
known and of |arge enploynent. Further features and
i nproovenents of the deyic 10 accordin to.thg
OYRFRRLon AVEDSRIRARIEAn ABER of SPT o dNERIRE LI BF .
al nﬁﬁgkﬂﬁes feimhah&isi,:wamﬁ Ofls aed bhleaﬁd?/aﬂ?agﬁﬁify
erived therefrom w appear nore cle om,t he
theo | GRARIG GOPIPF 0B dBREFREING RHES AR SFOSH FEREY by
orlSofaytRér apAets | bffi tthey pLeRtp|striulcituset arhdsi makke
annexed drawi ngs, in which: Fig. 1 _schepatically sgows
the jagtiens . nJiIRLe + ARG n?gﬂfi Ti nthfe TRASYEEr a
pETFSRNe! bl cReROirP R intFFHLEr babtkedr eth Sonphuter
renpt e connections. 20 Fig. 2 shows a fl ux diagr,am_of
and, £hq RIAIEAM apdsthe 1ger piPath i KRTde KRO¥E Ggﬁ‘g#o
14442 imp@Bient. Fig. 3 shows a schematic diagram of the
internal functions of the device according to, the
i nvEMELBAT Hegtuzesh RS HRIOYANERLS: of oBpI AP%HCRdow
adiorddifig 2B SiEd EThGERIdL A2 Ollib )&t t mEtter | yeofthehe
station or the station region sinulated by the device
depandegt; €48im$ yncti on of a comand and control | ogical
Pr O@fiaM €dfa tiiresdidf\athes Vvt ibnd -and Stid\Sadvihtiriedi | S
of toolbars and 30 instrunments of startjing_w ndows
d?@r"ﬁ?arf-%?@fm vhil appear more clearly "from the

following detailed description of some embodiments by

way of a non-limiting example illustrated in the
annexed drawings, in which:

Fig. 1 schematically shows a device according to
the invention in the shape of a computer or a personal
computer and the possible remote connections.

Fig. 2 shows a flux diagram of the functional test
made by the device according to the invention.

Fig. 3 shows a schematic diagram of the internal
functions of the device according to the invention.

Fig. 4 shows an example of a display window of the
system graphic layout, particularly of the station or
the station region simulated by the device during test
function of a command and control logical program of a
railway system.

Fig. 5 shows two details of toolbars and

instruments of starting windows for carrying out the
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nmeans of the device according to the invention. Fig.

wO@Bomayrss an exanpl e of wi ndows that are di sppayae200be50724

the conplete sinulating and test program 5 is | oaded
and wherein a control wi ndow is opened for the dev pl
equi pnent. Fig. 7 shows an exanple of a wi ndow for the
add and nodify selection of simulating progranms of
system operating units, particularly wayside

equi pnrent. 10 Fig. 8 shows an exanple of a w ndow for

vd £ dalti Bh ¢ l:g%grfsl féfl neg”d%%ﬁéc f&y%@@&gﬁévnﬂg“%te of

equi pment  si
invyentsionn exanpl e of a w ndow for executing the

spegl;y cagi Othwcta#not ﬁgtm%f& b@awi%uaw S Jafre

operatlng unit or ewpment Inre atlon
displayed; whennshe| conplntee diofulabéngoshd abest rpiayrem

1;*@53 %:?ngxhb@ﬁeiéi F%g-comrgbowanaoaam ed Uned, for .

descri bi ng val ues th can be assuned Irabl'es in
tlltq lﬁdv_pébleeuapmlenthe 20 above table. Fig. 11 and fi g

speC| gl cat| on W n ngéuélhatoﬁaﬁa\ylggﬂlggt :ﬂé?t q-g bya
argheredifyy selectironpfofiagindatdngi pProgramac o dyskemo
éuncﬁll\%nhgl éeg%l?top ;I/: OU|ra£¥—31 e g'Iﬁgnlﬁ/tscna'l;llrlo(r;xarrpl e

of &igi.nd8w showssehoctexmpplygr apﬁl ca agg.mdgat efor Fithe 14
in?%?rtla% f?%wﬁgdglé‘!“g%’al gwgpg%\é?%t ggééec fung__tl Qns
equhipaenitb sémbYatort tdefinetl bjefig ndbw:fndbwsel ect i ng

Fig. 9 shows an example of a window for executing
the specification function of the behaviour of the
operating unit or of the equipment in relation with the
virtual model composed of the Boolean simulator that
describes it.

Fig. 10 shows a table for describing values that
can be assumed by variables in truth table and the
above table.

Fig. 11 and fig. 12 show drop down menus that can
be activated by the specification window of the
behaviour of the operating unit or of wayside equipment
according to fiqg. 10 to execute particular
specification functions of said behaviour.

Fig. 13 shows an example of a window for selecting
graphic aggregates.

Fig. 14 and 15 show additional windows to execute
functions for modifying or adding graphic aggregates

accessible by buttons of the window for selecting
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aggregates according to figure 13. Fig. 16 shows an

wezaaphasof a wi ndow to execute the state andPCDER20$050724

speci fication of graphic objects. Fig. 17.shows a

wi ndow for selecting and loading a 5 "Condition

Tabl e". Fig. 18 shows a structure table of a

"Condition Table" file. Fig. 19 shows an exanpl e of

"Condition table" file. 10 Fig. 20 shows an exanple

of "Sinmulation Commands” w ndow. Fig. 21 shows an

exanpl e of a wi ndow for managi ng simnulation comrands
grRRhdSs pggEegi tefiiadcordingntorfgume 18emand in the

Wi n a r&ii tg. i AR O,el Is 2.5h

exaqn%}g’é g?oaﬂvﬁdo%fg? sel%c?fl ng |‘:'ltl gogafi%aﬁ%c\?%eue
the adafpppad| eelorrsispesifhcetiati mf grephig. obiedfs.

QUi GghULY OnGke NEIWL WAL, sEiLlot ity YL dbdYgIQW

for displaying Boolean equations o he control “and
“GandikdgnpTalkelm 20 Fig. 24 shows a wi ndow for

di spligyi 1@ tdiowsL b YALEELuAd ' Eibie Obed aBOYU G tion
equatron of the Bool ean equation system conposing the
Takde''r §ilend conmand programduring the test step.

Fi 95325 exaupl Walefel ™ "
di sglléyi ﬁifrﬁéﬁgﬁ c%l[;rtp 0 lgi \r% at gg;g%ﬁf%’?mn?bl?he
fikenexed pages A, A2, A3, A4 show an exanple of a

t est,.accapdi o_th f e j,ng _aut omatic,,
tes%‘lghdaibngﬁg’gé tahe%rx (%%g#'? ?TL'I egglgﬁlis%?% (Laéﬂ'%nds
widgfosr.ring to figure 1, the device according to the 30

| NVERG 03 CQASLS! SnObxlndid ¢ A FH ARy HardiEnd
simulation commands accessible by quick button or menu
command in the window according to figure 20.

Fig. 22 shows an example of a window for selecting
the variable value accessible in the window according
to fig. 20 by quick button or menu command.

Fig. 23 shows a window for displaying Boolean
equations of the control and command program.

Fig. 24 shows a window for displaying the
equivalent circuit of a Boolean equation of the Boolean
equation system composing the control and command
program during the test step.

Fig. 25 shows an example of a window for
displaying the circuit of a simulated equipment.

The annexed pages Al, A2, A3, A4 show an example
of a test according to the tool for executing automatic
test and include the report file of said test.

Referring to figure 1, the device according to the

invention consists of a function simulator of one or
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are conposed of a station apparatus wth a vital
w@oopotess Wi th regard to test of the command POTDEP2003/050724
control application |ogicali8programwhich 1is
i npl enented as a group of Bool ean equations. The 5
device is forned as to sinulate a station apparatus
with a vital conputer in all its operating conditions.
In traditional systems for commandi ng and controlling
railway plants, the application logic for operating
the systemis in the shape of a relay 10 network.
mezne o3¥stefyst Hthatt rarfucermesed fhput skatinn capparatmse
wi@l i gbl giad Hompd¥er aRPltrCalbglrd 0%’ Rbstheoe P'@ﬁ@
has been replaced by a command ™ and contro | ogi ca
comRca Anthi ePntrele xarriicatipng logigaleProumen prhigham
1d SifPTEHdrRA Ohs 220" QT o BOBLERHaf Wb 2ESnd > IHAQL
cyclically read the State conditions of" a pf'urallty
deyficepetat Fagmedi @9, thesimulatie cd \whbpdiidn appaAnatmst s,
wittC R 33¢hi a6 teftllihS fl.]?r:.g?t 289 nbNEondd £ e of
trains at predeterm ned Tine |6C I'ngs, signalling
devil®es, traditionadi nt systems | Hfiod basemuyandimy) sand
St gas S e agi e
R o o oetay | Sashes s dAa° stp AL Eol ZoBh, Tor
opargitdngar the)| caystem densint the cehapadsof ora cambayi ng

n%é%%r'it. ?‘tfat%&f,or?{‘ﬁl n 'ﬁhP&&%t{i@% OPE" %toinﬁgtgl-s‘t ‘i‘no%%
perating units Tor the adjustnment to cohditions 25
ancemaxrsereddabjet hadi apaadyarapplismtidhe lggdap off the
oY Cpc i " RRplatel® BYCRL Sobiifna T Roitied
lagiceds pnegiray twhighedist eexequged dper at icompbees (That
PAESEOE0 Lapflllis U« B el
that cyclically read the state conditions of a
plurality of operating wunits, the so-called wayside
equipments, such as track circuits for detecting the
presence of trains at predetermined 1line lockings,
signalling devices, switch points, etc., and basing on
said conditions, coded in the shape of state variables,
the Boolean equations compute or define new output
state variables that constitute commands for commuting
the state or for maintaining the operating state of
operating wunits for the adjustment to conditions
represented by the input variables.

The group of Boolean equations has to execute the
computation of the state conditions of wayside
equipments in a way corresponding to predetermined
operation modes that are coded in functional behaviour

tables of the plant, so-called condition tables. The
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to the present invention has to enulate the

wohunousssal behavi our of a railway plant, thaCTEB2@3/050724

vital conputer railway apparatus. Such enul ation
allows to verify the control and command 5 | ogica
program expressed by the formalismof the Bool ean
equation systemas if the verification is executed on
the real plant itself. And this occurs both when the
plant is in correctly operating conditions and when

ddPRlE URAMB! | €5 Oéh&ngprlgﬁrsemr € s WO EHen lrgas to

equi pnment. The device acc ng to the presen
e i Bhe afunghiefnlk nbehguieur oficlaudesilaayorplard,
thBEOriZi N 3 shast caﬁgm;wv'@gﬂ%apr gga%am hagiuen
|nter.f aces to data and/or comrands | utting neans,
emplaftion mabhews 13ocoverekfy ndheearentzol eande command

PR 1At U3 oge D st gL,i o, &P it he Vi
1con‘put e%, O?egrxgt e oltr%%tegr sﬁirf o?‘%x%%%%s#ol Ffat era
Boplrasdueguathon ssyatenThas ehfil atheon verdfiaatior| udes
oytin ' [qieC UL a j Re.to
REURA o ¢hig Shaf ok FAldre’ a Bhs Dol iy Four
wherngthenpleadl is anr carrectly operhitgngatendifpignsrand
litiglizati | abl es of. Bool ean_equation system
m%%é\t t?‘lsértéheag-get %?%%Q%Ife%pgrfat i%gﬁ bggkgﬁ%u%dswagsﬁ e
equiigment25 a routine to display the graphic i mage of

Lo k2 eRERE 0 M Bl el B
shibwrf cirerfiiguirer 2ednbladed e c:mu_a:eirngembaie'_mg heait tesan
oF BHIGR R Bl ettty e gy
amdforect edmhandsni dispateimy means, display means,
connecting means to remote apparatus, such as the
station apparatus with vital computer, remote computers
for executing collateral procedures and so on. The
emulation program includes several routines and in
particular:

a routine to execute the Boolean equations that
composed the program itself;

a routine to configurate input or initialization
variables of Boolean equation system, that is the
setting of operation backgrounds of the plant;

a routine to display the graphic image of the
plant and of operating units included therein and which
provide an image of operating units that is different
for each of the operating states that can be assumed by
the operating units or wayside equipment and which

graphic image is univocally connected to said state or
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condi tion of the wayside equipnent, as well as to

wobdnan4sees | ateral routines that conplete and BCTVRP2003/050724

test actions. The plant sinolation occurs by
generating a 5 virtual nodel of station plant wherein
the operating and/or structural elenents of the plant
are univocally identified and whose functiona
. behaviour is restored by Bool ean equations. The
physi cal structure of the systemis defined by 10
associ ations of said structural or operating units
saightoParatdngbconddtéen dpfpithe mvaysidepequipment, as

wellll AOVE YBtHdr d19akbali £h toge?ﬂ'géjeédnﬂﬁe‘@@ %dee

operating units have to wor It owil
Slimhlé&fdtﬁ%f—ea%#mﬂ -y below, the 15 operatl ng units,

. erp¥ay $hdatedyi REE ar&lgscri
st a{mg var§| gbltesgso ca J'I%é‘d c‘;(;cntrol d t% rgg;esgrl Se

vimtaadparadelngof osirEiem ianhewbﬁ;emr bhsymmatmg
mgrpmc%nﬁafyeymm & fGle i @'ﬂé%ﬁhwcggly

fying the I nput state that cate If
idepdifipdg and (whese (fungtdogel stbehevipunotisamestomedds

bmogtieg;,aéﬁug,t_‘%r{sr ansition has to occur. To generate

he virtu of the railway plant, the device
acc&hdi physicahestprustane pfivehe | system gis diefined byl y

astslga%igct]%h@t ia:@nsQ:idtm LIEGQ':L OQ@' oﬁéfm}%'u%lits that

Wayst de equi pnents 1n Lh program i n
detﬂmiber rang¥/ oBo slispd agq lﬂllel m,pmu.val so:rahqemgn'ap kinc

SJ%%%”E@%PQ& Ofnd NG AR5 (8 R LE %m LN ¢
esentatron conprises several red &
tcgmpln togepher. opt| ons of the waysi de equi prrent, each

30 ?L HEMGQ4 " §5PORGR: 404 VRSEL! YoldaAY BELE!, "Uhe
operatlng units, i.e. wayside equipments, are described
by output state variables so-called control and that
describe the operating condition of the unit or wayside
equipment and by variables for maintaining and/or
modifying the input state that indicate if the
operating unit has to change state or not and towards
which state the transition has to occur.

To generate the virtual model of the railway
plant, the device according to the present invention
provides not only the simulation of the functional
behaviour of wayside equipments in the shape of logical
program in the form of Boolean equations, but also the
graphic representation of the wayside equipment. Such
graphic representation comprises several predetermined
graphic aspect options of the wayside equipment, each

of them corresponds univocally to an operating state
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associ ated to one of the predeterm ned values that
ware@4assssred by the state variables of the sipol/aP2008050724
| ogi cal program of the waygide equi pmrent or to a
predeterm ned val ue conbi nation of two or nore 5 state
vari abl es provided by the sinulation |ogical program
of waysi de equi pnent. Qobviously, the graphic aspects
of the wayside equipnment will be schematic
reproductions of the waysi de equi pment aspect and the
several aspects corresponding to the several operating
thereodndind ok dsegidtedquicomne off cthi f predetemyiaedr om

vififes A SR ASsduihdd®HPMEE ASLUGAAHIEASSLE Gnhe

real nodifications of the aspect of wayside equi pment
sinularippodogdpgat apragramnelf t then swayshden tequricmeng ore

taiex' %eeﬁe%emiﬂ% ; Q,a&gs cla%bmxg;&ﬁoef%é' 82 more

Ise tools Ifying an generating
s'eﬁtml yersableyi muovidedr aby dthevapdimddationi plrmcal
r p t es |
Bt o VEReDATr Ao BARGE, | DBLLoBEty PRRE Bt |
ammnoof zetheanwayhide r espilipaents Wl 1geber i schremattiices

f I
SPRERUE BeoRasl \vsdad VLRS! Bprklyang, cne
seNeradc Aspedsst icorcaspondirgrese athk use wecl qsp}émtmlgs

tign S n h her vva
C&{dltl#g%tse %!racg %‘g& @ie S:Ct% 5rya%h eﬁee?l s o gnt
oiasezvveaid & 5 repioduger e&apammhn@arpasg}bﬂ:enttheelz&tallons

e e di acin hereof in h
nddh SR SBRET of CRRGT lRebR” dF. “5pUR 4L ChGRimnryt "de
vauas:uulst spéramrﬁg rorelitibhe.pl ant can operate also in

dir rrblnat th upit.s eney.at i ng the
con ousmﬁand%ogl CJ]av"ﬁFogra‘?ﬁ J
inventlon may also comprise tools for modifying and/or

generating simulation logical programs of wayside
equipments and/or of the graphic aspect for
representing said equipments in various operating
conditions. These can be memorized and then recalled as
generic routines that assume a specific and unique role
in a predetermined plant diagram by means of defining
univocal identification names and univocal relations or
functional associations with other wayside equipments
or other structural elements of the plant as well as
with corresponding arrangement relations in the space
regarding the placing thereof in the graphic
representation of the plant.

Obviously, as results from figqure 1 the plant can
operate also in direct <combination with | units

generating the control and command logical program



10

15

20

25

30

WO 2004/ 044788 PCT/ EP2003/ 050724 22 and/or wth the
real vital conputer station apparatus and the real

woraod/oaaisspl ant, being a non-vital node of a @EQWEPCI3080724

network with said units. Terefore, referring to
figure 3, the device 5 substantially is a workstation
based on a personal conputer. Advantageously the
preferred operating environment is Wndows NT (r)
envi ronment upon which the specific device sinulating
software is set up. Said choice of the operating
enyl ronnent |s an dvaptage as 10 Wn
a%%‘r ofineht hd™F f g?]éa 'F?fﬁ%‘f‘fecﬁ]a?ﬁ%"é’sn %Prpe@rk?rtélgdl y
andictie ré&adr eﬁmileayhplzupe,r ieiingy ennonevmeﬁit ndde of a

structured stod. Seve wor k wi ndows,
c%%l §f‘nﬁe ‘ﬁ%r ta’t'ﬁilo éf’ {ﬁ diagram while the

useiTheirefome Ki Noefercionf | g-.br afiigarands pr tient rddvice
%%ﬁt fc;f 15 the si Iatlon dgwc itsel f. %ma ns
1RSHY ¢ ofS 3nd"‘5’r' Pt of s RS NEer
carputere di A@cintagdduslyel eemed fpreferead oropmtatmg
actions, as t IatlonI0|caI
PFF PR &= BARTBNENNT Br SOY SRR dor SR en.
spétiltie adevidenr gighEpting | Softwdre| hed dut tap. d@éshop

ext ensi on_functions al read rovided in ndows (r
RS Adhe SHTAbIPBnaTEs LPRIRE doi A 3 AERS e o,

winduwedINT W nélevisdnimengPRhdCatsObadid FhiRcEioMAlities

en‘plo s.typical 25 toqgls of_ the operatin i
%ﬁﬂ-}é'y knowz. o Therefpre the §Bﬁ£?%’-‘tﬂ %‘I‘Y”E‘Hﬁ“e“t

woaﬁﬂﬂblcui:ees #d «f diepraydWeveralUCidER GhinddMdQWs
(r) is not_ considered since this is part of a basic

CUMRFIGH PN PG 8L U PR RN Fdagtam exERite iR user
i€ heekiig h NEEHE Riratibhl| ahdfdr SShiidlh dilihedi®l F

e COLmulikson 'divice’ Treel?. by 3

y means of one monitor
and preferably two monitors the user can see directly
the selected functions or set actions, as the main
simulation logical program and the graphic management
program interact therebetween.

The auxiliary display is controlled by the desktop
extension functions already provided in Windows ®
environment.

The software of the device is made as a typical
Windows ® application and therefore it employs typical
tools of the operating environment. Here the specific
sphere of all the possibilities and of the window
structure of Windows ® is not considered since this is
part of a basic common and widespread knowledge.

To execute the checking by means of simulation

with the device according to the invention it is
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several starting activities conprising the follow ng

wob@pei7sgener ati ng the graphi c descriptive fi PeTE®R003/050724

check neans; 5 checking s8id graphic file; generating
Bool ean equati ons whose systemis the core of the
control and command | ogi cal progrant possible
generating of the conversion table; possible
generating of the coded condition table; 10 possible
generating of text files so-called batch conmands.

ﬂ]ﬁpki act LyjLty co .|.ogic . Dy.odr.am
n%—és]%s C eckrkrgf’eangnhﬁat g%%é%%'neraqﬁgeqﬁhgm.g Jé‘plc 16C
comprisind\thee fintlofingidtepe:pl ant 15 sinul ation

co ' : I awing.: daka: . Fi it 0 n
cquayaaelf, e GHkpH1f hEyckinGoll L IE AR sk
megmsked; Gaphic files of the station or station or

areach%ckgg,@a gigo%ﬁg@gkgﬁgd; 20 Possible files

contal ni ng-t able; Possible files
contgeneragiogndiobileant siguetiomis pebesd| systan fiisl ahe

t ad QJ files the result of test is
o620 58 U0 BALED: (40 Lotk Fol £E8l TrlerbB® | cd by
t he pesmibiedgeneratiotg ofFd the 26oignaignt fteblest

execut | t am c qperation of the rail | ant
may plD{’ e sg‘g’% r g%'gely 30th O%e g‘?t ??r%e‘grﬁ? "?ﬁ'tlgﬁsgg%ﬁa?'er
and pdssible geaesabing hef dteptafibés adpraEllerbatch
cr@gg,naé%es or of state variable values and by neans of
T graphic representation of the plant 30 itself.

The checking activity of the command 1logical
program uses check means that are generally known.

The check program by means of railway plant
simulation comprises the following data:

File with Boolean equations that describe a
station or an area to be checked;

Graphic files of the station or station or area o
areas to be simulated;

Possible files containing the conversion table;

Possible files containing condition table

and possible text files containing batch files.

As the result of test is provided an output report
file that can be used by the user and/or memorized.
During the test execution, the dynamic operation of the
railway plant may be controlled both real-time and in
case later and this by means of the display of
alphanumeric messages or of state variable values and
by means of the graphic representation of the plant
itself.
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t he worki ng session nay conprise the generation of a

woew4pugpect or the | oading of projects alreabyT/EP2003/050724

started. If it is a new pregect one or nore stations
or plant areas have to be selected to use 5 in the
sinmulation. After the | oading and/or the generation of
the project data it is necessary to provide the
device configuration. The activities to be executed
to make the test by nmeans of railway plant sinulation
are: 10 setting of a systemcycle tine; definition of
suf fibeesStarding; of ey werkingsi SRS rashtcomprise
thef genbkaBi®h o Nyl 3 SppbjdYShee G RERAIRy J2e
possi bl e _addition of area to be controll ed,
PrRisshsa@lgrady stpftafkentf ditnmiBagonreviPreigdtaisnes or

méhef | HaltiORsObrCHLANE Sartlih have! ’behel B8 ediify P \WYsRY
. obj ects can assune, assignnment of stats and col ours
in Sigpdatignobj ects. As already said, there is al so

a correrd ¢Ht 1008884 8RdYbE € GinleY &%héibeci%ap&‘fc the
di agram of the station or of the plant area to efi ne
PRRIAGeRetat dfesiangecegsaty edos PEOVides. the idevice
chEiYiratibA . AGheV A& iGAREEE! Y r\%.pv\@xgéfu%é& | 861 ilGe
w ndows or objects to be inserted in wndows and/or
they festvde mhangomfantablway f plant s sioulakiemdyare:

ive. . adie. b ) y
CUNT ot Hitkeh dych$ RIAS! Ppelis LBP SENGAM, |
fCPI.t ie‘@c.hCOh%‘Uﬂli et I‘@Yﬁﬁﬂﬁ swulrrg?-nas tde_f's:hmﬁlqn i off

s?ﬂ&l%&gnofe\ég. $€8e é@#%&n%lsm}éﬁe;\%ggs&% i%c?c&tti aes

o not overwfte the“ol'd configuratron.
ofomregurte i de i sontxollesijabhesewiadtiont afneaquipment

sfﬂdfﬁt%%kngtéte&hrﬂ&ﬂi@ﬁ? FE@?fﬁléﬁoEU|g¥io@oiéugés and
possi e to execute confi gurati on

states that the drawing objects can assume, assignment
of stats and colours to the drawing objects.

As already said, there is also a command that
operates directly on the graphic diagram of the station
or of the plant area to define equipment states and
objects colours.

It is possible to activate control windows by
selecting windows or objects to be inserted in windows
and/or to activate the command bar if it is not already
active. Obviously it is possible to make tests and save
the current state of the project. To this end, it is
convenient to make savings as the simulation situation
evolves, saving always with different names to not
overwrite the old configuration. Each configquration is
re-loadable to start a new simulating step. During the

simulation it is possible to execute configuration
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corresponding for instance to different operation or

WO cambiges ati on background of the plant or tordi/EP®o®ot0724

commands. The device can k& conpl etely managed by a
renmote 5 workstation by neans of a command and renote
connection nodule, particularly by neans of network
protocol and nore preferably by neans of TCP/IP
protocol. The user may end the check process by
simulation at any tinme w thout |oosing the work

heaE &2 SayJinble £ Oji%Ferent
ba%rcci)lj %I%aﬁgggﬁfggvﬁﬁsg ggégr Z:f\ﬂeé(}ﬁk?ef ore the tggten
operetées emd configurationchackgreyndiqfhgtheeplant or

toc%%!fgi"éﬂiéwm@%ssﬁi mul ati on steps thereof. Figure 4

shows an exanpl e of a screen show ng what 15 appears
on Fhepdevbee dgrhpnypea qomplesaly ynppsgdednly f pr FEMQEReen

ok S S RA@&% Y | 1% i8nd S ¥ CRahSte UWRsiridtciah! Y
simlar tothat o lgure 5. A w ndow wherein_the top
mddhlal, | paxtioukanhyebyhaeanpppfc aetyprks papiregl and

er i ' bar for the

m%%nﬁ(lgg%?%%&wﬂq%&gg%ngiw*ﬁo% anlmgggéhi fted by

hi gifheglusieng malye engh thendchark drapgissg in simplation

| ocati gn_usef. r .yse Di tl W j@gi n
2% o d ot n e Egh pgsLtine Moph! I a3 SRR
oW, by davphgydhe cpreiecivt i Renieatuineans saht files

co ngs. . T aping utfons oy || [15cl in
IR 8%5 P ﬁgsrggal%gvi t%g?ge orrrms\r;ﬂd iatnksazl %ﬂl\/b?%g\%esr a
géminatedndandingr thet configunationdedd ekrelatian \ahePs a

hel nu by which it is possible to 30 enter or
ﬂ¥3ﬁ§ﬁ¥$ a guide file. The guide can be of
Fiqure 4 shows an example of a screen showing what

appears on a monitor during a test execution.

The first screen that appears by starting the
system is substantially similar to that of figure 5. A
window wherein the top 10 allows to manage the
application is opened, whereas the window 11 is the
command bar for the simulation. This second window can
be shifted by highlighting the top band and dragging it
in a location useful for the user.

Directly below the main command line 110 (file,
Views, etc.) a quick button bar is displayed to
activate quickly some commands.

The meaning of buttons will be disclosed in
sections that deal with the command itself.

Moreover a help command or button is provided
which activates a help menu by which it is possible to

enter or consult a guide file. The guide can be of
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WD 2004/ 044788 PCT/ EP2003/ 050724 26 interactive type
or on line analogously to Wndows environnent.

conmand, a wi ndow of the gasi de appears from which it
is possible to select display, printing 5 options and
so on. File command in the conmand bar 110 allows to
start a new project or to open an existing one, to
save the current project and to save the current
project and exit the application. The command options
of file 10 command are_accessi

. Ele bg ne%ns“pg a

interacive, JyPEovet RBndi0RI ARaftPgeRsly | tPhBAEgRNENS

efPiidiientNd Ahaldgopsbgi bte t thiel eetvidunndssi r evhce
conmand, t herefrom Sonme or _gll the conmands can be

A GEPGHe | R STk ¢ SHAGE b§ o R (T  BRRTEE |

£260 ¥hivh 0it QubClpossibhet tyakedachudisplay Quprintiutg on
210 allows to start a new project, in order to define

opkkPRH S B2cRQround of a sinulation, that is to

def igig ot hgofrhatid ORA t€hdeconmandieBarCc A0 Obllnwadaws

which are desired to be activated, yariables to 20 be
sERED| HNRY PFCIBFLy OfpbR sOPYy %Fxéighﬁ? P e W AT
tRE POEErertO/pRdjecti Bhar 8b t 4V thel @uirtentli pPOFYSE varddh

nunerical wave-fornms or of other kind. .If a project is
exiteddhe | GRBAGCRRLPMe JRF cEC FPEOPS ag£eote’tc]da

coftEn® ard | SELEHAVIRE LY FeBAb BY @ tgpieQIMUPOLddwaD
wi ndow havi ng command buttons for executing the above

meny e ¥Aichptligite. 2Rl other qgmende PHORFe A ofEct S ¢t

pbSsPOES It Gelb8tUtRe ldisiGRW esRRA Nthet@FroRd Of
"file" menu or to use the save quick button indicated

at 43ere ¥ \abh Ehadragrards ¢ADgPanPeEERPRYZed, i
t28fsformed by creating a routine in any kind of quick

activation buttons.

Quick button 210 allows to start a new project, in
order to define the whole background of a simulation,
that is to define the stations' to be examined, control
windows which are desired to be activated, wvariables to
be displayed, display modes, as for example the window
aspect, colours, intermitting colours, displays with
numerical wave-forms or of other kind.

If a project is already loaded in the device, the
user is asked to save or eliminate the project by a
communication window having command buttons for
executing the above several options.

In order to save a loaded project it is possible
to use the corresponding command of “file” menu or to
use the save quick button indicated at 410.

When 1loading, the program controls syntax and

act i vatred/HrPh@3/050724



10

15

20

25

30

WO 2004/ 044788 PCT/ EP2003/ 050724 27 semantics of
configuration files and of graphic drawing file of

wo b@4phesg, of the areas thereof and of waysi dBCT/EP2003/050724

equi pnents. Mreover, the 2Fnmul ator nodul es are
identified, i.e. simulation prograns of operating 5
units, i.e. of wayside equi pnents and graphic display
nodes of waysi de equi pnents or operating unit states,
such as col ours of graphic objects of the draw ng.
Wien said files include an irreparable error, the
device does not load the file that has errors. Errors
sepantigs| et egnfiguratinmfillesx anfl af winephvicli dqswipgd
£if SR%he H1dHe, SEAthaNaBbab! BLrE0F Bnd T dysilend

function 1S en ed when the operator sends
equPmenta: i oMarReVeRe rethd t simibatimg mgdvh%s op&Ri ng

:.égngztl‘ﬁew ndews 10 3pd: 305 . i%p anl3 f'&“{l fm%inl;n

ition'to thé main wn S genera
unjitisp| oy e%nwemdm requipnentgo\arg) graphtilce djrspllialyc

nddMP U Chafdfuc ents 1412 GilARL0Mek L kgaded

area. The ng of" a project provi I splayl ng "of
syah fas Ic@J,anSdaf agraphiee objeesspbiintherdgwinge dhani on

rq O n e bl iC re
ol PeiLEF, s8eTae T CLnfondiiihl | ERedty JRpE Bavige
dqﬁsat noh dioadhethenr €ale nivhiadr his Peeroxsi . rrpradwre

11 n ,:&bt alﬂ?ﬁ&ﬁ Sﬁg |t2§ §09 S?Q‘{e&fsati %lhe Vaera'cabl e
plcamter |smgt10neortpientpareant age of vari abI es processed
over| ng o?‘ Sﬁ?ﬁg E‘gm&fm{ s % erega'%h%'e da:g%%g?t%en
seudsc e seoh fiirna tiibe pndcethél nrgsul@ of tlbadéhguliat ithe.
opening of two windows 10 and 30 as shown in figure 6.
In addition to the main window 10, is generally
displayed even the control window 30 and the graphic
layout of the plant or of the station or of the loaded
area.

The loading of a project provides displaying of
following data:

Name of the plant or of the station or of the
area, number of variables which are included in
equations describing the plant or the station or the
area, number of Pterm, i.e. product terms obtained in
the Boolean equations, of the plant, or of the station
or of the area, the variable covering, i.e. the
percentage of variables processed with the proceeding
of the simulation and the covering of Pterm, i.e. the
percentage that has been processed with the proceeding

of the simulation.
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510 provides the closing function of a project.

WORb@joactss managenent nenu that is accessi bl e PCcompPRiva/ 050724

conmand bar 110 of wi ndow280 nmakes avail able two
conmmands that are Add Station/Area and 5 Cance
Station/ Area commands. To these conmands qui ck
conmand buttons are associ ated which are indicated at
610 and 710 in the quick button bar. Add Station/Area
command or the corresponding quick button 610 allows

1 i t

| hadtie, duiEk BhetbdbLl frdlilies Und Efobfng WuldlRC

ofjf ndowalp:lecspl apsdiect spevhggment t hmenvSt atthat/ Arsa.
addlfs i8S ¥3BmS RAE t—.xmmﬁnggaeslw@m low Omt h% s

station or to the area t heé user nust ty
awfa':'elladblef twee demhangdsyi bhiaty. ares tAdsd Sﬁattly:ym/Ageaheand

hi gh
acceSS| {g‘t q%e/r m%gﬂs? g@agdgggﬁgh:tg%sgﬁ?{l’ tch:slck
camsnd abwwum/v are mmmladr ehichawed sntmmceltedorat
6fd &ha 916 ,_,ql % )Qp%p_o‘g Juing means, the user
ad esl

can sel ect %T'ed stations or areas
ano Agidt h@satmnlhsea | icztmmaintl | sral sbe poeerbéspdmiing

ele e f et f raphi.c file t contain the
TGS ﬁgourFtlc?)’r aériea aglrlgf)' % rggvmané’ef'or 8 ’ﬁﬁ &% a #cA5%or
aflé(a Ftbi | €hd ypeoj8ytt I‘oha”tl aymuialrbaayorldalaadusﬁn Cthie
me‘fe |fy the 25 particular files constituting the
Stat'i'on or area graphic drawi ng. Dependi ng on the

dr aw rij aflogoet wiadowi 4k 0disphaited | fo0 pepearl fiyd ngpehief y
S5 ERRAL A Ben BaCDgRos BT AAA nefonping o
td | timasatioin eomny ethen d34a Hhatoruhet usdy anisit! itypy

CAaD }.Jj.elled fci»te lgxealcli%%gt ?u%goc f]V.nszsa’t:ead of typing the
name, the user can use a searching means which is
accessible by means of a searching button. In this case
a window is opened wherein saved stations or areas are
displayed. With pointing means, the user can select and
load the desired stations or areas among these in the
list. It is also possible to select the format of
graphic files that contain the station or area graphic
drawing for example a CAD or TGIF file type.

By the “layout” button the user can specify the
particular files constituting the station or area
graphic drawing. Depending on the drawing format, a
dialog window is opened to specify the corresponding
station or area. In the predetermined field the user
can indicate the drawing filename for example in CAD

format. An auxiliary CAD file field allows to specify a
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further graphical synbols to be naturally joined with

WO he4/CAZssdr awi ng. When the sel ection ends, theCPERP®)IEIR0724

| oads the station or zone 2gonfiguration file and the
station or zone drawing 5 files. During the | oading,
files are syntaxly and semantically controlled. If
files have irreparable errors, the system does not
load files containing errors. The programlists
errors in a sunmary box. If a serious error occurs in

.the configuratiopg definition 10 file he station or
filge gPBEALRITI no?uﬁ'éh%degf??ﬁ‘?@l n\ﬁms'slf °nenbe
naltﬁgéiirw | Joinedpeniithiendd@d, CThp sdabwing. OrWwhére atled i S

made, in the mepory and the graphi.c draw ng appears on
selAEtLR coRs | | he BBRSFAR Ao BET S 9T ORODS
cohBightdtital | Bgle Sdmi | @ReOrstitidnheact I ardrihedpaw)mgt

by neans of nce|l Station _or Area command or b
filgsns RPring, e tB8, rig mgEqbrRKk M t inhé“d

sem@ABBewh Ar cbhtrpiogddestt hesinkd t inav@ irsephigbie”
command. Thi s command provi des the éo ossi bi li t'é of
erXRE®si nﬂ’%e%@@se@%‘? I "d’p’fti oRad; nf nfonAaipiRg

er2BLE ONTAS Py radC 18 st NBre6fd Nird i BunkREFyBBEx. Exenaf or
this command a quick button is _provided indicated at

segigus n eErgEr ACWTA LY. thRe qVFiIONFAEIBYr ARTABHELion

£18aNt kL GRAtHHW SPMERECLPAGa WHLE fct | ¥@YmPi&Nin the
particularly a vital control station _apparatus

memesyut &5 the leading 4f PSOPRELY sPRdeds theodtatiomy

or'eitid dgreguiiyenide anG ke SRBALAY @ha Conemigeaphpal s
according to a cyclic operation. ~Typically the whole
drewing rRRRSa%® £Rd throB@%R¥™Mg reading 30 cycle is

exegdt edgi N G S00eds. ekBcgBeh @nel € ddtion of

eliminating a station or an area from the project by
means of Cancel Station or Area command or by means of
the corresponding quick button 710.

The command bar 110 provides the additional
“configure” command. This command provides the
possibility of choosing between several options in a
menu. A first option is the cycle time definition
command. Even for this command a gquick button is
provided indicated at 810 in figures 5 and 6.

The logical program for controlling and commanding
a railway plant, particularly a vital control station
apparatus, executes the reading of control signals
provided by wayside equipments and the sending of
command signals according to a cyclic operation.
Typically the whole transmission and processing reading

cycle is executed in about 500 ms. In each cycle the
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whi ch forned the control and command | ogical program

woexet/vsatsal cul ated. I n the program of the devir€da/EP2003/050724
according to the invention30 the user can set any
cycle tinme corresponding to a real nunber. To this
end, 5 the quick button 810 or the nenu command cause
the opening of a wi ndow for setting the cycle tine
wherein it is possible to specify a cycle time. The
"Configuration-Modificati on suffi xes" command, allows
to determ ne the suffixes. IS an ort

BogderBn egPAELORYf YRLER G%ﬂerc}n% (G5 guF°5‘ﬁ'6"?he

1cxARRNt peodPah i e Ofedd1Wutaled Al IMbiIRS pProgram S)YS A&
configuration file, that is equation file. A w ngy

deviicei RCaRFHRG |t The yeREion, | the Bk @ e 2Lk 2

cydllel Rimet BEz P& HSAIREInY] tof al Reat yhin@serlefToitHien endl, e
and this 15 error_ di sabl es the managenent of

theyr mekgonBPhEeRt 810 F bheameny oF ggause the
opiidingTBERt 8, winBowOkoeP8eetiny tHEidyfoleSWiineX helt@ifi t O
be défined in conpliance wt simlar definitions

it j@ gasdible tiR SBRYILN AcFYFha itdMe file, that is in

t herflat achhkeqhs OP8 s Mo £Y 84 €1BrEPERIIM 136 57 NBYNAR AT €
programed. Settings of suffixes are executed w th

aklipwsndiqy determing othey AubHixas: Lt pdssem MmeRtaRt,

aél%nf Qindedi S fiselsh e tathi hg tReSBERATYosH bhe RAgE.
The nane can include block letters. A" gz e" dro
ehaYsien

seRantige Meandmgr i 9€s Booleans vzdabies tifhe

cé}x\ﬂghilefoﬁanﬂ@ ecabt €.1sSUbGhat BN iERYS, ar& wrdRgt :
I's pOSS|beto use varlables of "input" f only

Sllﬁf%éef-ilgﬁtl?%l R neause a’“ﬂorléa‘SEPrﬂé*?r)e‘b‘f“a WddPean
e Yt s:LBé oté“etﬁssime‘;no HdfANE L bAN £hi ke and0 £Hian

referenc de to & variable of "input" type on
error disables the management of corresponding stations

or areas or wayside equipments, i.e. of operating
units. Suffixes have to be defined in compliance with
similar definitions included in the system definition
file, that is in the data file from which system EPROM
memories are programmed. Settings of suffixes are
executed with the help of a dialog window.

It is possible to use a box for modifying the
suffix to specify suffix name. The name can include
block letters. A “ Type” drop down menu comprises all
possible types that are available and selectable.

Suffix meanings are:

Input: It is possible to use variables of “input”
type only on the right (element of a product term) of a
Boolean equation into the system configuration file.

When reference is made to a variable of “input” type on
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Bool ean equation, as a result the program points out

wa@nrooanuess duri ng the systemdefinition file |peDEPD03/050724
Qut put: Variables of "outpdt” type have to be used 5
on the left of a Bool ean equation only once. Wen
reference is made to a variable of "output" type on
the right of a Bool ean equation or nore than once on
the left thereof, the program points out an error
during the systemconfiguration file |oading. 10
Current cycle: It is possible to use vari abl es of

the ykefthofc pcBoolegncedratinmh sisdes resulit Beke cewrpgram
pSIA [ Qe dn T 8ERSLNEEriny t BRe Vol kel CadfiRASIrP! A1 ly

once on the left and so many tiTres as desired on t
19adimg-of equati ons which are successively cal cul at ed

i N Bathble: SouPi dL of f“ot.ﬁg,uleset% o | P e QYsed
"current cycle" type does hot co ?y w th the above
omorthe, lekt pfogt aBepdpAns esmationcromky ©8a6s e flhem

R Y A ossi bl : Yo I i of,
=06iicn ih BREPES' B A 0 bRt RSl
rightat¢Hna Bpredeanaefuadtion noy bere| fhean onceheon itiet

app&EulE 1 o t ' I{.a r as

! etenghrmde t'o %%hﬁ%/g%fgﬁlgg%#ét ﬁufe%? oelrrr 9%% edéﬁ’g‘é‘ ion
the swgten configuration £ipestéading.o use it on the

rig ' ' patio d e

pr o?é’sf?fﬁﬁ %88 g' b%{t: g%l gé?%t%e% S%A;c%%si‘?/ag%fblégaro gd
“eugrent " cyalet] itype ' arar bwithe Sjdesi sof siar |Booliean
equdiith. WAL L8°RD! Yafl LA S Hddlibael N

rogram updat es these i nput values by I ng SuitaBl e
oncshoeedthet beft"and ephaanyr ddmesr ast ldesir@@ on the

r:'.egq'H:i @P@q%a@gggg Qﬁf&x Ca%!‘ec l‘gu%tcleggngx_ﬂ( ec:alcula't:ed in
the same cycle. If the use of a variable of “current
cycle” type does not comply with the above norms, the
program points out an error.

“Subsequent cycle”: It is possible referring to
variables of “subsequent cycle” type on both sides of a
Boolean equation. These variables may be placed on the
right of an equation (term) at any time. If a reference
has been made to such variable on the left of an
equation (result) it is not more possible to use it on
the right i.e. in equations executed in the same
processing cycle but calculated successively.

Shared input: “shared input” variable type is
similar to “input” type having the only difference that
the program updates these input values by using
suitable *“shared outputs” of other areas or other

equipments after each calculating cycle.
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"shared output” type is simlar to "output" type

worravd/oag7sshe only difference that the programpemmPays/050724

val ues of these outputs to3update suitable "shared

i nputs"” of other areas or other 5 equipnents after

each cal culating cycle. Tined: "tined" type is simlar

to "current cycle" type. The difference is that the

vari abl e associated to "timed" type will be true if

the equation calculating it istrue and the del ay

ti that is,specifi.ed for the 10 variahle.is explred

RS i LR e DR T ey
“dutpmt”| f tybe eavixgl ethessmlyat el fiferéheet i thert hahe

been sly ¢ I ula as true.an th 8, equ aQn
Przf%rgmpa?mﬁﬁ? eretoui%s now %h7 cul gt g% acf sg’ %{aﬁ_g
suitlaid eof “Bharéd rrer.hpm:rs”ablaf lother| gneasmmh atatihert o
false th de uati on used to
e%’#’é"ﬁlng Qk'%‘ﬁ G cga %‘J’I?Ag qb tl §e nust be preceded
by theedef "hihedn tfpe ilel s.jan:.m tmd‘rmmmefy@ﬂe"
vvlth ef cetothe for, tt|n tem
Wl 256 FER4Fen T A AHore JRFiaRTe ARt To

ﬁedew fuypeamﬂquaie otrw Hf nehe"” é’qﬁieeh‘fort Y€l cdlastiagen

t_gpem fied or t{}%?‘gﬁl%{) L oné‘-glﬁt" Ti rred"wké/%l pJ‘?‘t

vddiSbllehi gst yﬁ;ecpeiceaarl sbhftiy efpli Wit Wwhehhe the

" Qut put " The equation that 25 calculates the
staRtd@ ot Q@X{;&FPBbI ?eg’f’me%l i #PRg oFfputtheL svamARPlRyst

addbdiateaded kuseartmauahhenbeahc?katrmgslg heanllateal a
vari abl e defiped as " Qut put equat| ons do not

agpdruehiand ohRet .e&?at&ﬂe APCARLERSi Hiherste af® ePHr .
caltuld®e@0@RNER 1Y, COHPI ¥5BSe aBfaAd el | GRRld GRFIRIN] e

will go immediately to false without any delay. An
equation used to calculate a variable of “timed” type
must be preceded by the definition of a delay, as
indicated before with reference to the command for
setting the system cycle time. The program point out an
error if a delay for an equation of a non “Timed” type
has been specified or if an equation of “Timed” type is
not preceded by a delay specification.

Blinking Output FLS: this type of variable is
equivalent to the ™“Output” type. The equation that
calculates the value of a variable of “Blinking Output
F1LS” type must be preceded by an equation calculating
the value of a variable defined as “Output”. If
equations do not meet this condition, the program point
out an error.

The command bar comprises an additional command
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"Configure-Add equi pnent sinulator". Anal ogously to

a quick button indicated a 910 in figures. By this
command it is possible to define a physical equipnent
5 or operating unit sinulator. The definition of

physi cal and | ogi cal equi pnent sinmulators consists in
defining a nodel that is nmade in three steps:
defining a name for the new simulator; interface

fé e h Ur g i s
G L SoMtre Aalt® Seflipiitt "Eim) AR e ar840eeHy
t?het%PﬁdGﬂmﬁFP'éﬁ\s phaosshiet rommayd sammbat eptnua'eed
b§h3 QRTEK "Bt £6n t Yieithdtd a2 atlio %6b' rQi t Jthis

W ndow. An add button all ows t no’ft
copmand | 88 AfnPosgihke ckpsdefignei au Ipéwgncal steqanphnent

okNEpeS@iEnd il t lsiRREAT0R. d&ﬁ%%ﬂ 49 Wn' Be gﬁy

interface and the w ndow of 't etr tab
apdwlogicnl adiiPmentsisimblatons rqmsngttshenselﬁﬁmmg a

moBEL 1 fHA ;! @a%deakﬁeﬁgﬁ/eee?taﬁa .the program denies the

action and it 20 opens a 0g Wi ndow with an alert
t extdefgnimgoannane fomcthe Bewasimmidtoryut t on t he user

can mgﬂchbgé%%cﬁ %at ors. Modification function
modi n '

all ows the lcatlo oth of the simul ator nane
and 4qaegneest the behavigmuegram al l ows to nodify nore

t ha [ t For Vi ng
a s:hrru ator rorﬁ%%ﬁggé?d?m Jap%r |stEf f'hllcg b%sr%wé’ to
ipsefigunencd. bdheonwihdew vallowsemthe sbkeet:tmi ataf

S4H05R P Rt HEhell k) A4 S 2 BERSELASEL Ul
ofobhe iwinidowy An add button allows the addition of the
specified name to an existing simulator list and at the
same time it opens a dialog window for defining
interface and the window of the truth table for the new
simulator. If simulators having the same specified name
already exist, the program denies the action and it
opens a dialog window with an alert text to inform the
user. By a modify button the user can modify existing
simulators. Modification function allows the
modification both of the simulator name and the
content. The program allows to modify more than one
simulator at the same time.

For removing a simulator from the simulator 1list
it is possible to use a cancel button which will remove
the simulator whose name has been highlighted in a
selection dialog box.

As regards the simulator interface constituting

al so this conmand can be actP@BERHO3/M80724
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WO 2004/ 044788 PCT/ EP2003/ 050724 34 the second step
for defining each sinulator, this is conposed of a
wo oooamosess and of corresponding alias, types aPdi/EP2003/050724
functions. To specify the i3wterface a dialog w ndow
for defining the interface is displayed as 5
illustrated in fig. 8. The user can specify a form by
using a "nodi fy" conmand button provided in said
di alog window. This formis used to identify the
variable right nane during the sinulator-variables
association. A formcan include 10 paranetric or
thensegand c g¥ppndivrs defiavipgt reach cmdlmlat@md (ﬂpsndisng

cBpddis SYB! & 2brhNSdOr Bhit! 3  cod ibpdifitlydeLLlld | O
i s an obligated step. AI|a3|stﬁ me Shor t S haty
types | and sfypekians .i Bontspegifie ther nmi:qrfme ardidlog

h t Al

" edor Sarifad' e SunBRcPRLE N30 WisBRedt; g¢
idlustrpteidndowtiad 8his nane specification is

nec r T f e_s ant i descr‘l bes

vari a e'ysreu Q%{.] Qﬁ @Prepgggénggdq{) ¥‘tghe for?ﬁ%rﬁythe
commarndht buhton t pr;mrpdsél ire smcteldéatloghemmbd t yTieis

it h, " ’ 0 var| | es_types. are:
e e Sihdh o) WBentE) P Nars e ThnBE Ropp BER
the esmlsim-yamhhl.es asdmrifatden. The feq:u atam n£n@iudeh e

PCAlSRTAL 2th " SBBLELS SR L lEy S S
ahd ndepetiding var itaiel esyxﬂ:rae: teff | tlel FBrmOUItBENE. (PHeS
<G oKtk SEAR R R AL VOl
shiettermamee arghdit o:.sjpdsléce tche;dgtsﬁﬁyl aih%t &Eortl i@OrHeO! :
tg‘lﬁp ¥§£igblo%s éhe %?.remqlt’g COI’]M name has to be
defined in an alias box in the interface definition
dialog window and this name specification is necessary.

The form type substantially describes variable
rule which are represented by the form in the
simulation. It is possible to select the used type with
a “type” option box.

The variables types are:

Parameter: the parametric type variables represent
the outside simulator interface. The equations of the
vital computer station apparatus control the simulator
by wusing these variables, if they are defined as
“inputs”. If variables are defined as “outputs” this
means that they are used as equation input variables of
the control and command logical program to determine
and to update the system state.

Control: Such variables are used to control the
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behavi our. These vari abl es are associated to buttons

wda moehfsess t he user an interface that allows taCTmRNG3050724

t he simul ator behavi our dusing the sinmulation or to
sinmul ate possible failure situations. Control 5

vari abl es may have i nput or input/output attributes.
The output attribute is not inhibited but it has no
meaning in the case of control variables. Variables
with "input" attributes are associated to a button
that 1is_pressed by clicking with the nouse, and

simylater PRPAFIGYF antheft Yatiabless are, assgeiated to

buttonisdad Wefer ithaUtdseu! i Afterifadbesnhbet B11bRs to
simul ator and_the user _can set the button state. For
modifonthe gimplaton, hehavioyy guping othe simlarice Pr
tANdsifel MUl pdHiddN £:01183%C |ditafaltibnE Qe RAkicel
cycle. The form associated 15 to ""control " type can
vanjablee MY BafRt ARPUEoRFonteREL/ outpuy agtgiputes.

Thd O&@tput! YREL¥ARD! £5 AbE UNBEDE Bed MBURS ia BA$Uhat OF
internal states. That is to say that _this kind_of

mepRingh| B3 &Profass defi fendredquaricklesneiRAid ednd
wil®{ “Q%F)At_a SEEPPIRALY sz REBa¥INtEd Hd165 Bbuttonaihakl es
~are not visible fromthe sinulator outside. These
iy presgrds biragl heknd WiED 1h6: PeuepuRR At T91qARSSS Withhe
aldtH@rassaGickt ed 10 the Lacabpiypeivaripddh@q88Y with
_include only constant conponents. |nput and out put
ingut/optpes attriutes dotbdthy simulater) and the user
card NP / O PP d 1t D OporA daaimpliaviche Hes fdigdxkor m
alias, the type and "input/output” attribute, the
onis@ hultenid toheaetivatieor At i i Fhehesimelatarce sy an
ré']l e DY Lefer COIMRNG LR lhylhE . SPRET FoLRd b AR RRS
al1as and the 30 specification of the formare
tobldopsroly byee man ipclude only constant components.

Local State: ™“local” type variables are used to

memorize simulator internal states. That is to say that
this kind of variables allow to define a sequential
behaviour and not only a combinatorial behaviour. These
variables are not visible from the simulator outside.
These variables may have only input/output attributes.
The form associated to the 1local type variable may
include only constant components.

Input and output attributes may be selected by
using an “input/output” option box.

After having specified form alias, the type and
“input/output” attribute, the user may add these
information in the interface by an “add” button
command. Both the specification of the alias and the

specification of the form are obligatory and must be
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possible to nodify the specified attribute group such

woemod/onnss al i as, type and "input/output” by aPCT/EP2003/050724

selecting action in the di3 og wi ndow |ist and by
using 5 a "nodify" function button. Analogously it is
possible to renpve a specified attribute. The third
step for the sinmulator definition conprises the
functi onal behavi our design. To this end the program
is provided by a wwndow with a truth table 10 (see
right side of fig. 9). This windowis automatically
“’H]b’é’ﬁé&'v\hen the user defines that the addition of a

newrequisp siP18Ul ¥ QiodiFylegtd esbechiF edt rdittibaltke
is divided into two parts separated b‘XYzﬁ thi ck
grauR; isush Penformhaaliasy fype anpdi hEPRVHATT PN e PY52
sd1RRARgNhetibe & NMHAlda16Y" Wehlow! BL£S anthibye usiag
right part is the subsequent state. The table includes
a g 'E‘t#’:ﬁgh fiAncEien Partami ARRYIIRFLYn ithd s Rossikie.

to/demdReea !%é@ifije@@:'{:r%ﬁﬁébm es appear on the left,
while variables with "output” attributes appear. on the

20 Thght thizdi apteR wfPR " FhRput pHEIR%CT ardefiRjitden
ciP9des RePFuRcEides HdKadidhre dagagal irBCltHd8s end

variable alias nanmes. This representation allows to
thic HIATTER: is PagUided JPY o dvi ey 2 | tomtd abda
(dddnCt L oose f 05345 Bxdel gihe sigyul atmwys Pehayhde - ik a

user desi gn_s a sequenti gl logic (i.e._ alogic
aytematdcadlyi wperpduthan thet Usedt cdedbimesh| k3t ofthene
addiitlichl YF APPSAF Sedfigiht |01 a¥BEClis delsih@d. The

represent logic states, while arcs are transitions.
tyih t taliengindivided rinke tv¥e PrBE? afeBaTated| BYsat he
£lS Rl iARU N s 862! Phe! QeFtAPartN@s the truth table
represents the simulator current states, while the
right part is the subsequent state. The table includes
a column for each variable defined in the interface.
Variables with “input” attributes appear on the left,
while variables with “output” attributes appear on the
right. Variables with “input/output” attributes appear
on both sides. The table header includes variable alias
names.

This representation allows to design both
sequential and combinatory 1logic which functions for
model the simulator behaviour. If a wuser designs a
sequential logic (i.e. a logic including “input/output”
attribute variables) on the left side appears Markov
logic model. Circles represent logic states, while arcs

are transitions. Positioning on arc arrows, the program

displays the possible input states to start the
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the output states set during the transition. The
woRedowsg ructure is shown in figure 9. In theCcTa®osrhs0724

a new sinmulator, the right 338ide of the truth table

i ncludes "+" characters representing a 5 not

initialized state. The user can overwite the values

in the cells of the right side (outputs) by clicking

on a cell wth the nouse button. Practically this

nmeans to define that determ ned output state when

i nput conditions appeared (left side of truth table).
tnansitdonabpadof theg. otbpetinss tatesal Lﬂeimea:tﬁrri@g t hehie

t{%ﬁ%onasﬁﬂé‘%ﬂ’mﬁiﬁu?w% & eiJhov:erf thlé'u gb "y

"*""value 1s a ce val'ue not |n|t|
val da rthencashapfi f gewdsimuletaers, diheerrighta sidel lofon

Wyt h 15
CAO SR L el S b, R
nota| joitiplizedarstateat The susane icéant ofre:adrbt;etltexe
tical
vERIdPSBRNANA0 LM  SoPOler@VaLIA! Co3 JL AGLLERLLY) ¢ ?,yng

a conbinatton that is no
CIJ'héungl ron & | cell 29itl)" thel ueusmahsttdm.t P\tmtmmny

t}gi%tn n%nﬁ:lol Qiettj?Ln%.. d:fn%% re Ver eﬁ?q %é:%y fhen
ingjmeccaidzch@n_shapplearede (1eﬂbs eﬁ;denbfcytniﬁht bl put
T%gslelab?'%eo\%i %%é\?v ﬁ}f e\rlg 1l‘J l?rtvﬁi;e;ﬁﬁ%{?%%t%ﬁ%el ;F’Ed
assumieidgby édchinglinile kelilsopodsi Hraithotabler functions

n01 9P ¥l TE0 GITRRE e Bl dpitaflaguel burtons

Modivky - Falasemeanscahatndfcaaidevexecuigdgalrén By a
cell on the right side of the truth table, in the same
row even all the boxes of the left side will have “X”
value. This means that the state identified by the
corresponding row is not available. Practically this is
a combination that is not admitted or used during the
simulation.

“0” wvalue means that when input conditions in this
cycle are verified, next cycle output will go to “0”
value.

Analogously the ™“1” value allows that in the
subsequent cycle the output will go to said “1” value.

In order to help the user the window offers
further functions illustrated in figs. 11 and 12.

It is possible to enter functions not only by menu
commands but also by quick buttons, as will be
described hereinafter.

Modify-Parameters command can be executed also by
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indicated at 20 in figure 9. This command cl oses the

wo ndoaniese definition dialog window \When thepdi/abmg3/050724

wi ndow is closed it is poss8ble to open it by
clicking on said button or by using the conmand. 5
Modi fy- Copy command or the quick button indicated at
21 in fig.9 allows to select and to highlight any
square area of truth table using the nouse as
sel ection and activation tool. The sel ected area can
be copied in note file. 10 Mdify-Paste command
the | ghsck o bidtono| indicatedt et 20 imot Ebgure a9selWdsed

cébinfithd 18! Qﬁieeduﬁre‘i‘%agés dE@:.anfcfrFSMd ah‘%ldzo% to

the area that has been nenorised 1n notes.
diglegawindey i glesed stslléppomblelﬂ'-ceml e

%ﬁﬁ& & So £$ha
|n]g5 C aﬁgét{e%a ?’gﬁegﬁor sﬁgﬁggout fonts dT‘he

As S U@PafYD‘FPP.‘(J neerand f o gthe mmxcls i bt taror enditamted
at/ag1 abh e?l?' 60\ 16Qs 2§80 Cs'eiggtt Q?‘&S M llﬁiﬁ(g:ﬁ.gggg Ia%ed

in the sysfemto a suitable variable gro
squaTer iBgArai sfasrutht tablyy usiags tbe Bevsecas selection

addHdeiVaRlbRNEoBE! 1 lld |l ERHERL0 LT Y WA Y 4RE

qui ck button Tndicate In frgs
netieedidea | ink between a type of sinulator and | ogi c

t f
{ e B 7 PSSP e EABKE LACCHEELN B’ iR
of snotedplireda selkectge axeasi m!nleatserlealuddt beehabhak @b
to b
c4faapURiic 0oy BBk ohoBL 6, ATy lsges

simifated. To e user |
in metes.i nformati on by using option boxes of a dialog

v D8Rl SR AHLNAE R s218 19AUALE D20E. Opol"®

ar ea
example the user can modify colours whereon selecting,

modifying character fonts or task layout fonts.

The Association function of equipment simulators
to variables allows to associate the simulators defined
in the system to a suitable variable group. Such
function is activated by means of Device Configuration-
Definition command or by means of the quick button
indicated at 1010 in figs. 5 and 6. To create a link
between a type of simulator and 1logic variables
associated thereto the wuser has to specify the
station/the area or the equipment to which it is
applied, the type of simulator and the label of the
wayside equipment or of the command to be simulated. To
help the wuser it is possible to select these
information by using option boxes of a dialog window.

Option boxes allow to load the name of the area, of the
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equi pnent al ready defined, the defined sinulator type
wanah/ou4788 here are | oaded drawing files, the pab&P2003/050724
i ncluded in graphic objects9of drawings. Even if the
program pronpts the possible 5 information, the user
is free to type any desired string. Such possibility
allow to specify simulators which will be realized
| ater, to make reference to a non-loading station and
to specify the objects to be sinulated which have not
a graphic representation in 10 draw ngs. The
sEALRN atiton ofet kBen eawipminds addesdnul debHinedycc e
adltiilddl oite18k0) CEipd O Y HSERS abl 2 odded ikawsBly' ©F
pressing the close command. If the [oading procesgls
s'caﬁ'g’aﬁ e liabedar Apcduded heinesgraphiks albiecitat | of,

i ysQ9" BHRROI B SeRalt orp Alkibedl RS 2 i
. nessfgjrsg into the | oadenﬁgaigg%{)ng Box. tfhe?éL sos%sé'lbétei on
infarmasign , notheyr #gent ise friegul B | diyPehaany catesjoesl on

iy vakhch 235081841 A0S - aTHS, | d8Ntddad, T
Si_r%%ud_e one %r nor e J&;(ks)efgfgwepgrgatéé(fv éﬂ'}%ga %%E“l,%%orsy
whilgly awik 1l  berhzealibrrd f Jater st té ngakes referencespona
f defd [ he_ | n e t he.assocj at ed
T
nsi rruol%gtqg?. agggrr’og%rn tzfllme%‘lr e%ééél?}t héierru???%‘f%s t8' Be
sigmfliatied] othiakf haviesnet plorgraphdics ptepriesgnsapiopelin
d%JiQ,rg nmessage. The definition of colours and states of
the 95 drawi ng obj ects occurs by neans of the Layout
ConfThgur as $ asi.atd wna roke twee@o nfraglakiia son ané nus imulator
S . Lh up.ck.. t j.ndi cated at .1110.in figs.
G ahd dé’?'fl?he%gga? %53%5;' cg{]%%ﬁ'? & °§°§Paﬁﬁf 38 Zee
afiteat prepsisgntthe wayisiste eqmmpn@nt ,Ifin theca ldading
pr}té%ts'ﬁxg 3 :i.ls n 38}:}? ecadpeat:be.l.rem Q:%d P:Xria'y v aétlzta bl te}xeg ' %Pe%ired
association, the program points out an error and

displays a message into the loader dialog box. These
association errors do not prevent the simulation that
can goes on with valid associations. The identifying
string may include one or more labels separated by a
“,” character. The identifying string has to correspond
to forms defined in the interface of the associated
simulator. The program prevents the multiple definition
of a descriptor by displaying a proper error message.
The definition of colours and states of the
drawing objects occurs by means of the Layout
Configuration command in Configuration menu or by means
of the quick button indicated at 1110 in figs. 5 and 6.
The state and colours of a graphic object that
represent a wayside equipment, an area or a station,

are determined by a variable group defined in the
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configuration file. The variable group is described

wdnoouedsngg a form for each variable of the gr®qI/EPR0E50724

forms are used to find variebles during the step of "
assignnent of state and colours to the 5 drawi ng". As
in the equi pnent sinulator definition, it 1is possible
to define the state and the col our of draw ng objects
in three steps: Type of graphic objects included into
the drawi ng; Specification of interface, to be done
for each 10 el enent _that has been added_or nodified
statirp{eren copfigratdon: &ler yFBeovagiabhe cIBBPRCLS) ;
dedlc?iBedN®byCOhPiHg Oh Al 8yd N@alhj &S ablle hef €Rae
for each interface of the preceding ste Therefore
gToNE - f ThepesfFmss anee iR £Pcdirgn "&F"gﬁéear tBg

th%blﬁfe?:ﬁ d&/ PeSakirdntiaft | g Ostdiee JirdM B81lodsks wu ghend
activating the Configuration-Configuration Layout

by
dreyingnd 8¢ BY §P93§HHQP??EFJﬂﬂﬂP%ﬁﬁﬂFoﬁefﬁﬂétlﬁPogi§n1

isdi 3ok aMs d heodi il GGhe BROW dtlaltdst &rdd ednkn déTbur 13 20
The user can type the name of new definition of

drgwipgi ebieflettin thrpe SY§BR" nodificati on box of the

di aw?e%fl hIBeos?l@égaLﬂuluabapinégrtrd@fdﬁangt he
interface and for |n|ngggolours occurs b¥ addln

and Speeifisatigne| efeApterdacey chot e MRNG | £QFi &ﬁc
e1¥en®" {1a@ChhyatRedn byddé@ae,% Hodh f3QY" EERPIKIE Nthe

utton, two new di alog w ndows are opened shown in
prieicgding stemnttYPS PEsgERphi@ aPiesEs) vini ch wi ndows

al | Wt R fYo1Uurddde 9iaRN drifin n8Clebs jetta i nter bace
specitication occurs during the second step for

dcmg‘ iferngachecintenfacgnaft h'ée RAeeding step.

Therefore the first step is the specification of
graphic objects types included into the drawing. To
this end by activating the Configuration-Configuration
Layout command or by pressing the 1110 button, the
program displays the dialog window illustrated in fig.
13.

The user can type the name of new definition of
graphic object in the “Type” modification box of the
dialog window. The subsequent steps for defining the
interface and for defining colours occurs by adding and
modifying elenments.

When the modification option is activated, by
means of a correspondent button, two new dialog windows
are opened shown in figures 14 and 15 respectively and
which windows allow to modify or add graphic objects.

The interface specification occurs during the

second step for defining the state and the colour of
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interface is a variable group to determ ne the

weonememsgol our state of graphic objects. |t iBCI/EP2003/050724

possi ble to define the vanitabl e group by using the
dialog window illustrated in figure 15. The user can 5
specify the variable nane in the provided box by using
the sane syntax of which it has been already said
di scussed. Anal ogously to what has been al ready
described nore tinmes referring to other functions, the
di al og wi ndow has vari ous buttons anong which the Add
objedtst. t The intenface dise a sachabliet groum use detamminiene
aafeddre LT or _En Vahis faopm l.ist.
e Rt PRBRE  feco oERebHEe U s | T 4k
Poasibdect toedefibeedihe’, vahiahdreoggaevp elyvessihge wheng
fqr r; t [ [ y in
aified DAY LR B (el 1B ¥
spasfiffyx ¢bewwarhabie name iefthee jprovifdednboxAtbiye ustiing
[t c i figatj 1f,1$_pnecessar to.defin
o] FRpETBRER | BTN e RGN Kahrant o3
digsoussedn spseilbgously at tot ewhatanhast | ibeen20 aliready

fillin Lour .for araphic ohjects of the draw ng, by
aersE r%e?hégfgblgémg? ? F‘g’.grﬁ’s'?g %?e ?/ﬁa}ﬁfoﬁ%ﬁt&ﬁ“éan%ﬁg
diradoigz el ndowt hasneaanivms dateens samendg nehidrs thar iadhl e

[J.st (formg). of the first . row (header). The table, as
bugto gad);nsarﬁﬁ) e ' VIR P i st s o P §°§§b3?a$8d
addy the! lmpekiftedi €ak Lhte. tHdevatiaidlesifdanoflilsite trabl e

r_i_ncl udes state tabl eft hat _.can be sci:rol | ed k%/ﬁthe
PIO9EaP SEATERIPs O %r TPHYi SF Al PYTYCa% (RETIBRCHIYEY| o
Mdreokbeggethéhproghem \ratioves e aadnigh€orin Ghd Rahts

o BRSBTS

. The program prevents using suffixes which are not

defined in forms.

After the interface specification, it is necessary
to define the state and the colour of the drawing
objects. The user can specify a state text, an outline
or filling colour for graphic objects of the drawing by
using the table of fig. 15.

The window which can be resized to the maximum
screen size includes variable list (forms) of the first
row (header). The table, as already said, is divided
into two parts separated by a thick vertical line. The
left side of the table includes state table that can be
scrolled by the underneath cursor or individually if
the state table is bigger than the window, whereas the
right part includes coloured signalling and the

associated text. The user can specify form states by



10

15

20

25

30

WD 2004/ 044788 PCT/ EP2003/ 050724 42 clicking on a
cell with the nouse, the programdisplays a summary
whoeoco4foes7ssel ecting the cell value. Entries of per/apmo3/050724
summary box are: "0": thisd4entry set the variable form
on false. 5 "1": this entry set the variable formon
true. "X': this entry renoves the whol e row contai ning
cells that have been activated by the nouse. It is
possible to add a newrowto the definition table by
clicking with the nouse on a cell of the first 10
empty row in the state table. In this case, the
chiddmgmod Spicayd whthsthe miuses $het progbém, dbsplaylse
SShrlkd ol 1k u a iUt d.al
at he vvhzgfleb ° rofv‘\f":n IcgfeltL ﬁéﬂ?%w %séﬁlé%ﬁ@?%lét)'i a‘ﬁézﬂé%si s%?%
stateh sYFR3ry| koxtareset the desired val ues for each cell

of twae.r @4 as Clih t ' si de
of the wi ndovf%é%%%}i catggglat e select gg (E:%?%%'rs for
t he "4"gnkhipnentyy st theevamiahle thoam eachrimx is a

SqUaike . W ANard r I a tLilne or.
frame col%{}rs, rlabot{}tﬁ’eco c?tfrég gég{enéﬁ%&eaﬁéga%{)&af&f‘g
celdden thal haue been meddvhted by | the mouseable, it is

posgitblig LR3sdebiAeLd g&&og.rnég MGt Lin?ﬁe d%f{riail.tliiorxllg
colour and a state Indication text. Aftfer aving
takdig dyd cdickingt wibthyridw monsesogna tebl gf ethet efiristed
e1.&)q._l t Skl a cQlours .25 and state
intygl*h!{gag vvo%gosﬁﬁésj on t%ie@x%?gﬁeg?%htt%? PRqgFam
displlays Tihe mamtetabovenextadet |tiabdegolbmir tlee selected

OIS, o LSS AN Bechl
rqwxtIf | the npowlchasellean aimitidd(ized iis pdesi Pesdible
témgéff ytﬂJ]edé)QJiF:leidq%ac.l.%legurfo?:y each cell of the row as
described above.

On the right side of the window are indicated the
selected colours for the signalling. It will be noted
that each box is a square with an internal colour and
an outline or frame colour, both colours being
alterable. For each row that has been filled in the
table, it is possible to define a colour for outlines,
a filling colour and a state indication text. After
having defined a row, the program assigns the
predetermined colour and state and displays the colours
and state into the two columns on the extreme right of
the table. The predetermined outline colour is
intermittent light grey, whereas the filling colour is
intermittent dark grey and the predetermined state text

is “no defined state”.

It is possible to modify the outline colour by
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thick edge of the colour definition square in a row.

wdad nod/oma7ssane way it is possible to nodify theditr2nesgso724
colour by clicking with th& nouse on the internal
square of the colour definition square. To 5 nodify
colours a dialog box is displayed. Even the flashing
attributes may be nodified in a anal ogue way as
her ei ndescri bed by using the nouse and clicking with
the right button on the section that is desired to

becaone flashjng. The flashing is ended by [epeating 10
cliighing; qny, the thick) &sidsocaf pithe; FOISUFT PaHOLL Al
sddle in chi aowng IM t bhé heafi@Usayonit hest psksibléeto

mpdi fy.in_the extreme right ¢olum of. .t t abl e.
A EL ARG it (the, Bous, ppe
tHe irltRrRBESSgtatd Vet cdlbRrdaeELei tdh shuaGenprose
neans for connecting to a network, fqor the connectjon

medf fxor RAIMTDHNE 0Dt P¥F A&noiteREANECes EVah e the

EIRINARGK stk iBatéSahbhgcBedmodidisd LA WAldnAlSgue way
protocols. The network protocol that is generally used

ag iqupinteprFIed dibatA LB Eheo IS PR (CISRIAG i tBThe

ti) EE§PE € buRitbn C¥M bDEne/S@dctfok Othee! ideadsyviés @ad
also to |l oad and execute pre-existing sinulation

becsmeantlashing tThe Fieehbeen igr oPdRA | PYwieReating;; d

tIyMEeior .| | 6 £8/ bedo " Paksibié | €8" meanEPe tAkS Btate
directly | oaded in_the device by neans of proper_and

textowhY r eddickdngs Wither th@ e@ouge iRy ERamfesFtt | FRsbehat

noiEyTRADEhE ek ¥emel rQGRY EbBlidn JEDtREMeaBie! he |ike.
However in both the above cases it is necessar t hat

bat dFCPFAENG ontRINdd  fwrthesnschegacterishiseng@dge thehat
déARe X eGiHeed Rsbhe aPRIeRBIdON Ghd NG EEeCE mAY
according to the invention. To this end a transl ate
comprise means for connecting to a network for the
connection to workstatidns or to other remote devices.
The network can be realized according to wvarious
protocols. The network protocol that is generally used
is the TCP/IP protocol due to its great spreading. The
remote unit can be used to control the device and also
to load and execute pre-existing simulation command
files that have been previously written. Said command
files called “batch files” can be also directly loaded
in the device by means of proper and known reading
interfaces, as for example files that are memorized on
floppy disks, CD-ROM, or the like.
However in both the above cases it is necessary
that batch file commands are translated in a language
that can be executed by the application of the device

according to the invention. To this end a translate
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call ed conversion table. This one is offline witten

wanah4uess be | oaded in the device accordi ng tBCT/ER2003/050724

i nvention before executing4the batch file or before
executing the connection and the coomand 5 froma
renote workstation. The condition table selection
command allows to select a Condition table indicating
the path. A dialog w ndow is opened as the one
illustrated in figure 17. The Condition Table file
path can be directly witten 10 or a search function
takie bs pravidedd deyledaponvérsion Sedleh” Thist ome is

o@fﬁ\ﬂede@raeté.he el s NPgOW.1 J %%M g ﬁ? d'c%é\g.%e

Table file 1s found, by selectl is fi
agrardinge %o tghenf invention crafiorg kgxqm&nsgoftha batch

£1 104 Q{éé&%t Qﬂe t%etglé ko S Ognd" \éﬁ rl%%[ 9 od

Advant ageousl y dition | e S
fwl‘!iﬁaesipitecvmles@tmolnar to that of W ndows files

I NI g i gégrfd;,]t%.olnl 'easfeat sélém&aseamge nd hhil&g s o

structure. Fig. 19 conprises an exa of "a
selgsite a ZQPrfdlIteonl trabil€ e indbcatpikeg tﬂ’n@ ipathr. it idiralog

wirmoev‘J ! 'Q'&Le%e%g t%g {ﬁmeBoc%ee a:[‘l %: tgg 3h ﬁggreca‘ilﬁ

constituting cContTo conman
The ogerds tienhdabdst &-1@ngpathh e:alnogae: adlusacmllyatvm:sttefn

h e nt f st at| nd/or of t
O% ga\sg%g?ﬁg ggﬁgtggﬁn ?gb?’e Q:antl al??/"fsthgdgs
“Sdardbéhbuitbon puodeisiest :nhe:hepldaalogthatdcaf € Whiene cheor
g sexeral, er tes.of Si
ca?di@r?gntéag:iﬁ Sfr g‘&etlé’r Hined %&eraq‘eé%lggnﬁlso%slﬁs
1*a| Leapyssabble béborcenfile de¢si dmaaihgwbynahearid yo£3@ t O

£ffliSon! BEeEoN - RANMY AW eRL di1S GPNLAGh,aNd command

Advantageously the Condition Table file is
structured with a structure similar to that of Windows
files .INI. Figure 18 illustrates the basis of this
structure.

Fig. 19 comprises an example of a Condition Table
file. In order to make the information intelligible by
the Boolean equation system constituting both the
control and command logical program to be tested and
the logical simulators of the wayside equipments, of
stations and/or of the areas, the condition table
substantially includes the behaviour rules of the
plant, that are rules for assuming the several
operating states of wayside equipments in predetermined
operation condition.

As already said before, the device allows not only

to check the final behaviour of the control and command
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on the station or area reproduced by Bool ean
wostonubarssr s, but also to check the internal |reiTzEm2008/050724
of equation system This o¢turs by nmeans of control
wi ndows that can be defined in relation to the 5
nunber by the user hinself. The user can assign any
desired variables to each single control w ndow. The
program of the device keeps a chronol ogy for each
variable to allow the user to recall the preceding
states by using control w ndows. The tool used to, 10
logirphe RZGSERD O ntRfwsSTFRtipn ooF 83fPecFePUPEUsed Riich

BdAhnal 4 GMBL R sQPEPEE ] AAfsod £BNIkhebR! €REPlintREnal
vari ous options. An option is the Add Control Wndow
bebhgifiang. °fh@%’&ﬁ|’rﬁﬂdsygtﬁ’PsoT‘at%egg‘F‘H% By meapscRf

cdiitrb@NwiAdbhat EHadl cdr e | defindid % Fedd¢ibn €Bi €hd5
command allows to open a _new control w ndow. For each

nuygb@zc ¥ r Bhe wWugaswhimsplf, o Jher dtfafo G cPEFLIIN nARK

ddiFedM4alriR@1681 WS abaddsing1d heoner®L dGfihabki OAma
new dialog wi ndow is opened. A typical control w ndow

prcgram | @ft theeddpHiehe Haegdr e aifizpRelegyt for each
vdr1dbgat eh ah128w3dhe \MuBREN t6ONEd 11 BHEW PiaeRing

tool bar that functions to set variables to be
stftes| ahed WdRghgoPRtTefe Miadowsr offiengfochntsRibusPy

adneh a.lon%%sad&nasasr sRed ée,%flo [ 111840 RBlews@S €Buch

commands are always accessible alternatively by a
tatloi edlpws a therp apemingenef o2 birenps Rhaks GTRTIiSER

vel toggn e‘\%si.svarm@bA&wdtﬁé hRE @dntoRUHidow30

0 select variables to be controlled. It is
ccpmgidbl They cpmmand| d@ 9189 apregssiblr HVsp? agddchy

o0 IndRAlGl dial AoV M0%:glledhes Seakche di ahag

OW provi des varl ous button
command allows to open a new control window. For each
new control window it is required to specify a name
that must be univocal and for the name definition a new
dialog window is opened. A typical control window is
illustrated in the figure and where it is indicated at
30. An open control window has a toolbar that functions
to set variables to be displayed moving inside the
chronology. Analogously to what already described
before in other cases, commands are always accessible
alternatively by a choice in a drop down menu or by
means of quick buttons.

Add variable command or the quick button 130 allow
to select variables to be controlled. It is possible to
pre-select variables to be displayed by using a search

dialog window.

The search dialog window provides various button
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perform functions such as to cancel the selection, to

wadaa4si8g ect ed vari abl e, to cancel one or NOPET/EP2003/050724

vari ables and to confirmthe selected variables in
the control window It is also provided a button for
5 cancel the current selection process. By the Cancel
Vari abl e command or by the quick button 230, it is
possible to renove a displayed variable froma
control window. Even in this case, as in the
precedi ng conmand a di al og wi ndow i s displayed 10 to
thate aklo% Hee cRemkorm ofnhationswisndbwalsatobdanmed fthe

addtdahi NgoS Y ' : , ncel
=i cao AR by Eeferiel, ARGRHES, O Pl SRSE
nmefie Meriphlesnangdlbte aItfigm dhet selected tvamiaiflesaie or

cal s Jdisp! e ' / yari abl es whi ch
D ST NP e TRECR1 o RRbLASE KO RUEEGR A
cancedosbpprurrenpraplieddionnpeerssor  qui ck buttons to

scral,l b a ' 0SsSi b cont.r ol
ot 8, oEaHEE TTRRGRIE KBIRERE  oBOTY DhfeC MR
butdienr 030V ndbty demmpodsibleuitsk lrembve 4 3ldisplayedt he

| gti.gn of tr i.ndgw. | n .S case a
M |§Fgl§ \?\H? ow i (}%g’gl ggégm\)'\he‘rg“eﬁe?] af'l “Oh8 ©838neds
irg othe gprevediong commainds tac dizldgaimgowhiiah ditsplayed

' sel h ontrol w ndow or ;wi.ndows .to be
tog%cpkgna gd?oﬁﬁénéa%%él At o é’l"ngaﬁo?ﬁtﬁf’@sb?r
aqhigating speoci@ficelfunmitiboa. schurddecanegdpndangel he
a%i wh%&on command naned View Activation of command

ar . € conmand bar can be activated and disabl ed by

t hi SheoPispdayhatavegNdBexisll abbrm absmmarsd ot Clgquibkt on
bdt@g.hgat §§o‘?‘t H&' 0 ailriow the selection of wave or
numerical display modes of variable/variables which are
displayed in the control window.

Analogously it is possible to provide commands or
quick buttons to scroll or browse among the various
possible control windows that are defined by the user.

The Cancel Control Window command or quick button
1310 cause the cancellation of a control window. In
this case a dialog window is displayed wherein all the
opened control windows are listed and among which it is
possible to select the control window or windows to be
eliminated, the cancellation being possible by means of
a “Cancel” button.

A further command is the simulation command named
View_Activation of command Bar. The command bar can be
activated and disabled by this command that is
available also as quick button indicated at 1410 in
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commands to the sinmulator, the program displays a

wae eon4rned7ssv ndow that is illustrated in figure PCDEPXI08050724
control wi ndow i s conposed4of a tool bar for conmands
and an area for nessages, to display commands 5 and
nodi fi cations during the sinulation execution. Quick
commands in the shape of quick buttons are al so
avai | abl e, drop down menu commands are al so avail abl e
for these commands as al ready provided for other
commands. 10 By the sinulation Mdde comrand the user

£1%m &elTR 1919 qo8maNdpt tonshensimetapriovihenmregraAmONg

diJi:fl%%s APbRBSo1 Nei At Qiatd 13r ﬁlwpeféam i GhSe

cycle option, that can be activated also by nedns of
2QZ]‘UI The hGPPEFOLOWLnHPY dst |qnmspéwﬁ he teslbaec lfp:ron

cétimahdai Rake aﬂa|aEHBat£b99:)n§¥§!a§ ATLSTat a‘§>< st he

program automatical |y update he ness W n ow

anch dmadificabiPos nddweingo nphiesi ngmuhetueres iepedubiont. of
oditk dcidnaBRsOfint I?ﬁlea P%C ¥ q:}éﬂg:kb ButtBhis"aVeS L3S

20 Continuous cycle option acc I'e al'so by thé
avpfilebleut daep4 Hownn mepus gammandshargr Gjesem atadladlieo

f&al GHedk® bBmAafdd! | JWOUS MY Cyglvrws‘ﬁ &' & ﬁ‘C' Sther

During calculation, the ness ge oW an
copmaRd®i Wi ndows conpri sing the deS|gn/Iayout of t he

st alg,ORRKar ORIt Ay d cycle
opt i %h%vgﬁm%ﬁal%lggp% ‘gn %anmﬁHg @ﬂ %\{“dé y alg\él%ck
vaniougn qptions | dnposesi rept c;io‘mpemehy a merqi rtheseber

optichiCLAS E&P&?Q@hguga#gg?rg%i nual l'y. The

speci fication e nu ycles 30 is made by a
di alSégghe ncymlevrrtdion,i that passbél activated also by

means of quick button 40. This option allows the
execution of a single calculating cycle. After the
execution the program automatically updates the message
window and/or window/windows comprising the
design/layout of the station or the area according to
the new state.

Continuous cycle option accessible also by the
quick button 41. In this case, the program starts to
calculate in a continuous way cycle after cycle. During
calculation, the message window and/or window/windows
comprising the design/layout of the station are
automatically updated.

Multiple cycle option. Even this option can be
activated by a quick button 42. It is possible to
specify a certain number of cycles to be calculated
continually. The specification of the number of cycles

is made by a dialog window wherein it is possible to
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desired nunber of cycles. The cal cul ati on can be
wGet@ppedss n any nonents by a stop command or BCT/EPDK3/050724
button 43. Finally there i98also a batch command or a
quick 5 button 44, with which a batch file is | oaded
and executed conprising an already nmade predeterm ned
sequence of commands. The batch file execution is
simlar to a macro execution. As already said before,
batch file comands have to be translate by a 10
conversion table and nust have a predeterm ned
indiqatteutbe @asited inumbezapfbeyelis.ed by neans of a

teXtTh d'c'iﬁ{: fQEPor?ScaWAJ egt)oRgEdV\fﬁd lP%‘qt(JrAent % r;age

nera I on conman ui ck utton
stQP rmmamleOth% Wcrkemuts'.-batéiiof 15 sinmul ation i n a

(1153189 Lege2s0aPgh’ o AR Uonkihd b8 PGARY

t he "user 3 with nane su ggeste by t he
buatiton ndlﬁudlwg:lt hethdghe tandbatth:b ctn:laentls hboaded heand

el o Tlrabafy o BE) Paflaly M Bloqdbuntihed
semhéncmg o;ﬁ acemegpeisnt Thee batch oul‘s.lly nenecﬁtz:‘eam is
OJVI ousla/ £Om§gl'oecg éggt‘zfpnapsﬁsma{f a% sa1d é%oz%o

program Ial og wn oWwAwherel ot g

le bf:eletoccs\edaa(ds t faveblesitoed henap&ﬂamdslhrtée byd capen
et vart o(gyat gtart (gommg EWqwck bg_te o€ 47|tcl
?)'6%561 t oo FBE ar 1" he ™Y Iht &n. %t BF -Ciwia
stticturee ea;ua:th oﬁﬂsqst eany e ab&ia’sacantbyt heeaxisubfit &
on._V. & counter is reset.

ue , t
t%t sﬁé‘rtt" 880 Wn e%JPét 81;]3'3&1'8 necessary to
exeCIHee m&g&sehxe mmn;&onf dommandr it $hat equifck

bl\JA@tYol d%Squ!l.Pow to memorize the current state of
simulation in a file so-called ™“snapshot”. Snapshot
file is saved by the user command with a name suggested
by the program and including the date and the current
hour.

The Reload Image file command or the quick button
46 allow to restore a specific simulation situation by
calling up a snapshot file previously memorized.
Obviously to select the snapshot file to be call up the
program displays a dialog window wherein it is possible
to select the desired snapshot file and open it.

By a restart command or a quick button 47 it is
possible to restart the simulation. After a restart all
the equation system variables and the simulator are set
on value “0” and the cycle counter is reset. To start
again the simulation it is necessary to execute a reset

sequence of the normal state of wayside equipment
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User Commands command opens a drop down nenu that

woedobpea7480 access t he Commands Managenment and pCYarR2e03/050724

Val ue Definition functions49 5 The command managenent
can be call up also with a quick button indicated at
48. By this tool it is possible to nodify sinulator
behavi our of each type of equi pment (both physical
and |l ogic) by using the button associated to the
control variables defined during the 10 sinul ator
configuration of equipnents. To access the proper
sipydagarshe program di spl ays the dial og wi ndow

i1 ﬁ‘ﬁ&r 8ked ICOmhhAdS € céimarld Copérsd QndEB§ B.Bfwh @lentihe
di al og w ndow i ncl udes the existin

t
thatmupdlevs. the agsepscakheli ﬁﬂ“ﬁ’?“ﬁ%e %ﬂ%"s PRdt he
vériabhétvsiué hfeﬂrﬁ't@.%n%ﬁﬁ@ﬂ&ﬁé clicking with the

nouse on the selected type. Sinulators are identified
by The cpmmapd cpaprgamest c@Bnbef c@aLi YR SLFPn¥ithnat

qdi% PEGRrors PaGIdilkatedurdid 4ghe ﬁ* Mipale0r t¥81i & eis

assocl ation described before. is possible to call
pegsibiat itol m@dllﬁut sémylator hehavigufi of ©IPnsYEE 6F

@gm%ﬁ%' i Sllbﬂ}'éféﬂ A0 181 B eBy | Wiy "R tHuditon
t1on n alternative, by the user command_nenu
asﬁtoqzateposl;gl lthe togn&zpdcvarbebles jdafiinegd, during the

! G rieE38 N OrdIB ¥ cBEs 8 Citheat e
1aal%thl C‘E’rﬁ@' but ?’%ﬁnl ndi ca ‘?j at 49. Thi scco?rrrand or

ptdpes: thottogl | the psogramndiagnlays t fhey slijadioPe iREOW i n
1ilhusa: a@haélhorflg;/.\;g 98! eGhet Res¥abhalkhe ae#talsdg théez

the one illustrated in fig.
dildlegli amgdwnqulsxdeery theri | Axisginge ob¥Pe/ed 30

AR, 25t Ak ARLeschR Qgsﬁfw rahd egh it 32! GG Ithe
list of the dialog window by clicking with the mouse on
the selected type. Simulators are identified by the
first element of identification strings that has been
specified during the simulator-variable association
described before. It is possible to call up control
buttons by clicking with the mouse on the desired
simulator and by pressing a “control” function key.

In alternative, by the user command menu it is
possible to select the Variable Value Definition
command. Also this command may be activate by a quick
button indicated at 49. This command or this tool allow
to set manually the variables used in the simulation.
To select the variable a dialog window is display as
the one illustrated in fig. 22.

The dialog window is very similar to the one used

to select variables to be controlled. The selecting
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simlar to that of control of variables". To set the
waoeaunedsor proper value it is possible to useCTAEB2003/050724
choi ce options |ocated in tshe bottom corner on the
right of the w ndow and selectable 5 alternately
"True/ Fal se". The button indicated at 50 allows to
activate the renote connection procedure to a renote
unit. According to a further feature and referring to
figure 4, the state and colours of a graphic object in
10 the layout of a station or of a zone or of a plant
prowpdpgenodisf | exfimsilagl y toy cthagki ngf wi t'h coestroliseodn

hi ' ' ' | e, t hat
v Boid it e WU ing "l W "Beonll FYRP Fr 19
passibllecktandige atwd orhdilce | eptiensie lotted time the
; ST . )
el FoRRSE bAYBHS = i Mt ATV Mia el bl
alpreoniatielly a " ThuediRdlskei’el d contai ning the internal

| ab 0 gsgﬁp obj ecten eXIract .
cor ?jé’gpgﬁglgﬁa %Fe%&%c qsroavm%:lgoq'%oe% F%Cé]'?'%é: eustgeifa
regmrteo connelction tprofeducented mdmote snitiel d is used
to solve,the "Q" pata ri c.conponen of . forns. An
" Au%f:f’g?lyn%t lrtlg nga? ?r%rgﬁ?rcaflg%%{'p eoxaé I 5\ﬁ/sfef Slxq%eftf) ne
fildurepdr, artkier istatenpodenbdiowts faf ns. gitaptic plrjeontt dn
nust be.separated,by the "." character.. The .25
thE, LayOBE, OF Ao TRE ST a7 T o5 3 RS (& it & RIS, BaY
bee | ek isedC Ostimip13e by Neliekimgx i with ytisé r mogse Tha zhei ng

speci figcatipn.is_.not. obl.igatory. Additionally it is
grp%s%ﬁb?éj?sguﬁ% the 'dgfalwégg‘ nodi fi cati on box to

speThty eikkhmphé i BBatiatakerd ddee £33 Sfiemirki dd useisethe
si-gt]!ealalongScE%gfeési# Sbeldactko ag'xgplpgggeé hc?n the left side
of the illustrated 1layout. The program displays a
dialog window to set colours and state.

In this window is provided a “label” field
containing the internal label of the graphic object
extracted by the corresponding TGIF or CAD drawing
file. The user cannot modify it. The content of this
field is used to solve the “0” parametric components of
forms. An “Auxiliary String” modification box allows to
define the parametric components of forms. Each
parameter must be separated by the ™,” character. The
parameter indexing starts with 1, referred to the
elements comprised in the auxiliary string. The string
specification is not obligatory.

Additionally it is possible to use an “alias”
modification box to specify the alias name of the

specified object. The alias name is used to replace the
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fromTQAF or CAD file when the program lists, in the
weo eonammessvi ndow, the objects that are changi nBCT/ER2003/050724
state during the sinulatiosl In this nodification box
it is possible to input any character. 5 The
specification of alias nanes is not obligatory. The
programprints the original labels in the command
wi ndow when alias are not specified. A "Type" |ist
contains the colour and state tables previously
defi ned. The user can select one of these. 10 If the
lahﬁlecﬁxmgtaﬁr fnoy BCERfSNecCAR of ble wheh sthet cPnagriam
1% |1 2h BOBlagAld Vulhlly) IS 1415yddtly CPhat " 1S
I's so posSI to set the assig nt for
lgmmmgc et shgte| |d@lk-‘nng viiheh 8hmubatian . onIa tlf;s
m&c&rﬁ a8 bhCBoR U L Ol 396! i£89 1Riéu£‘ e%(\ﬁaf 0Lt
tate occurs after t e subsequent SiInnu ing cyc | f
Thearsmceﬁlaas;pml 9f mligse namesotshaofoobbidptary. ng-‘hs
fi I d [i tring, e I gm
pERRGH BeLfLF, G \atoRiEl Aierd TR0, ohC TRBLET,
wmdadmgbasl gzlia)s @ree notuspecfisedil r eady descr| bed, the
di al og ' r
func ;(vo%gn%;*%% thga?éog 5,? 'If table
pmmmlslyh eleissegn nFhé osefaces| steﬂet:talohevv@ft d:heg:eor e
h 8s§ n 25, Referriin Q_a.fur her adv.ant.ageous
I# eatur i39‘?‘{"11? h%iewac]:'é'e‘-%l ord?ir?tgf Psdt °Hver?t“don 9;
tabdeE)r | tlee alldsta adtomatiocallipr he.ghn:ﬂghtug dhéf e:’ftﬁnient
~cautgmatic test backgrounds both on Bool ean sinul at or
?oﬁ ‘and on the tool used for the final functional
t estrtofid helgd apbssiXleCbto oget ythéhaseigoménonfor &hi s

grapq)ctl or)) be:}lel gvvs t he

clicking with the mouse on a
confirmation button. The setting of new colours and
state occurs after the subsequent simulating cycle. If
forms of a specific type cannot be found by using a
specific label and the auxiliary string, the program
sends an alert message and ignores the assignment.

Analogously to other functions already described,
the dialog window comprises or may comprise other
function buttons with a Cancel button that allows to
cancel the assignment or Cancel that allows to ignore
the assignment.

Referring to a further advantageous feature, the
device according to the invention may comprise also a
function for executing different automatic test
backgrounds both on Boolean simulator tool and on the
tool used for the final functional test of the plant.

Obviously, the execution of this function allows the
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WD 2004/ 044788 PCT/ EP2003/ 050724 52 opening of a
w ndow that allows to sel ect commands, options or to

wegebamu47g8 aphi ¢ or control objects, anal ogousbPgT/EB2003/050724

what previously described fser other functions. 5 Wth
the starting of graphic interface constituted of said
w ndow, lists for selecting areas, type of equipnents
of the station plant are displayed together wth
correspondi ng data rel evant to the station under

test. The user nust select an el enent inside each
lists 10 i.e. an area and a type of equi pnent. Now,
opering ogf am ansowlecthat dilipway tealsedeate| eommandsy
%ﬂ%&qwmgk Lkibstcef §Pagp &) eqleed BALERIENEL { oS O

sel ecte area and |st of automatic tests
apgiedeusdy hoaiwhall e Previohelyeldascxdbedui fpentothare.
fure iy (;1 guser has the possibility of selecting one or
nmore el enents fromthe above lists i.e. selecting one
or uth &hei phentingpofh exaphict imtemface @nm@ted
au ti S e ggye 9&]%@ IS ch
oselts%gtal o‘?}l%d??ﬁ esjp?)ond;s) é gégl%%tlhgf the Js'eI {é 0258
equipmants wfcd:heelsaa@dom sptlsnt Theecdr.spbaygcbl wether
t e Lvel y_of .an nt
P oot el ol e SRACLANE, o® ) iBont T
testar (Thet userxauati selett tare elegenty inshde e@dch Tishsnch

; Igesty er fi t t
eé;ecutl on 32% |dn-52q= ia 6’9£I v%hq%ggﬁgn{:f ]??%g r%’ggpcé}goeér?%
pxdvidesat tovedisplay hwalues hreievalent ithbi ddtel ngguipmesitgna

lz.;@(egyt It?)% tseesfl!e te\g %ﬂg'epm(ll pI té %be%ef)efcitte%r

current StSana eqU|p 'S objec
atéwe tael, the | dist fot hetomatic ofté.ﬂas grplihc  are

axlrapitlearbjl%(: %ow Ll!xe bseelqalc eda gggipngeont q:Dor L messages.

The user has the possibility of selecting one or

more elements from the above lists i.e. selecting one
or more equipments upon each of them one or more
automatic tests can be executed. In each lists to each
selection corresponds the display of the selected
element in correlated lists. The correct selection that
has been made respectively of an area, equipment type,
equipment label and of the test label allows to start
the execution of the test by means of a “Launch Test”
button. The user is asked to confirm the test execution
in a dialog window. If the response is affirmative, in
the text box identificating the sigma “execution test”
will be displayed the label of the current test and of
the equipment that is object of the test, while in
another list of the graphic interface will be displayed

report messages.
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WO 2004/ 044788 PCT/ EP2003/ 050724 53 After starting an
automatic test, the button "Launch Test" | abel

wochesigasssi n "End Test", giving the possibili tARCTVEP28d30450724

in any nonent the automati# test. After the stopping
of a test, the button | abel changes 5 again to "Launch
Test" state. It is also possible to execute
individually a single command. An exanpl e of automatic
test background is shown by the corresponding report
file enclosed to Al to AA pages. The test is called

"switch points on route (on 10 routlnqg)" Durlnq:lthe
t esPfERE CBYRFENT wiatch asPRRtie: teptouthe | PUHten,, o

vIla¥misRd T3 toPARHRE RMSNEESNiW MEndr aeReC! Gavihg @he
expected by the route itself. Then the test

Pmebgieﬁﬁd topys teBmiEn AWy NSRSy &he ARkomatig. kestn ot

Afdes wét %&gﬁina%fbhoelssent the abht oM (XdbellS dhainges
are free ul'd be noted that the conpl ete_ test
agaisc i ohLannsh dBesE’ sefdtes oft offePlat POFSiPASt toare

e,&%él@@%ﬂ&amﬁ PSRgNE ddniRid.on and that are not

quot ed ortness reasons. Referring to figure 1,
t he Ade \sixagpdec Ofdi arfamstife tepl iBRFESEPYRC nd P ihoy8e d

b;{, é)néémd&%ﬁdwhgh RPoLEeEi18e¥hefosdd | €6 BoOk8ame
al'1 dat1 ng cheCk In this case it is a hardware/
pagsfst.\Ihe deasitceis 4=a3e1eda ‘evisghePodnty o8 FoWke (on

ro eVI Lﬁg%r b[]@%n%aghget Nhel RBvEREE SiEeH eﬂo:.q'ftst e

accor gtot 25 present invention and
a whenbe n farpltégr emqef olo@se@c LR ngPPeAed c POSR tapnt fE-th

%’L{( SR IpPI G ARt 148D, Thed @

quat | ons The check program may
thee d:‘estthebayber@puirat byg ecemmantling t dta mereerkings,

d-k@c'tﬁl & O LA dded T8 Ran Hi8ak ey 13 kwitenbe

Of a conparator executing a conparison
po:.nts are free. It should be noted that the complete

test execution provides a series of other actions that
are not subject of the present invention and that are
not quoted for shortness reasons.

Referring to figure 1, the device according to the
invention may be used in conjunction with another
device called Boolean validating or checker.

In this case it is a hardware/software device,
i.e. a computer or a personal computer that can be even
the same computer of the device according to the
present invention and wherein a program for executing
the check of the control and command logical program is
loaded, i.e. a checker of Boolean equations. The check
program may be of the type operating according to a
diversity principle. Particularly the Boolean checker

may be composed of a comparator executing a comparison
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WD 2004/ 044788 PCT/ EP2003/ 050724 54 between the
command and control |ogical program which is in the
wo eait/osi76p i n the device according to the i nveal/ERI003/050724
and a further control and éeénmand | ogi cal program
whi ch has been generated by generating neans 5
different fromthat during the test step. It is
possi bl e to execute the conpari son both regarding the
Bool ean equati on system of the two control and command
| ogi cal prograns and regarding the results of the
sinmulating test executed for both the prograns. 10 In
betaesen cthen edmmamdo @ndncopitral alpgicabepredran, whitch
id §n U | POs€ULLBEENES i © SLRELLEH
1ésug]nect ed tosa Si n?Far dtl-'}\?/éerglé‘t’%? e;at l\?vlgt Rﬂ héohgﬁiﬁ
infentiionpoAndinac fagither Aonsrdlngndo commaaider kagiiqalpe
e hi Sl 5 ' d
PROGIIE MR e "his boch’ SFHSRATEN By, Mol HUGY Hlans,
differentsafwomonphatr diringe thevi testiccotep ng ko tilse
' [ ' o, S . th est
POl B SRSl OO iR s i la g e
Baowkwaro|equaticomsgstieinogf c the 26wpr comtroX (emd | gommand
b ect e ck. | S se sa
1?%1géfag'al %%Pég?%% f%‘lrl'?c%ﬁ rLgF'f'F%g é;tﬁed Egrsrr{htﬂaﬁ i n{g@ ttl%léa
sirmulatcingpltest esecutrd: Foedbobh athkigirogiramk.t est by
nmea of _railway plant sinulation.a r.ding to at
doodh beRPSnoteinl 1 BrasR T AT antr e s
utictsn,v | DU, 08 taticorsi eqliximethtsl, anireabt armnettaticdas nagy
cont.rol .of. the contr.ql _and co nd, | agi cal. program.in
bg | BRIRSURCL | A T LBE, STPEFobRecketeotith e hele |
ofrthy Boolaher théckers. bei ng generated in case of
f"nf/f \Gcording Q AU HNY e Fph Vo Uhelckak! thiQ" 1"C

composed of an independent program that is executed on

a different computer or on the same computer of the
device according to the invention. This program
executes in parallel the test of the Boolean equation
system constituting the control and command logical
program that is subjected to the check. In this case,
the same logical program for controlling and commanding
the railway plant is subjected to a dual check test by
means of railway plant simulation according to what
described above with two disjoint programs and the
behaviour of the simulated plant obtained under the
control of the control and command logical program in
the two disjoint and parallel check tests is compared,
error or alert files being generated in case of
differences.

According to a further feature of the invention,
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WO 2004/ 044788 PCT/ EP2003/ 050724 55 for each of the
Bool ean equation of the equation system that conpose
wo bev4loagisgal program for controlling and conmMROTEREN03/050724
the railway plant, it is pédSsible to display both a
list of product terns that are part of the 5 displayed
equation and the circuit corresponding to said
di spl ayed equation. Figures 23 and 24 show the w ndow
for selecting equations and the wi ndow for displaying
a circuit corresponding to one of said equation. The
sel ection and the opening of the 10 correspondi ng
for readh ofartheecBgoléant equdtidnuofotbe ceqytione ssxs tefm
r di f ere Le Lhe
eh¥  EpiBSe "FHE" QIR Broldebilcleck VM1 1h8° ana
coluesrgiingg thadragbway plant,Bddl danpessibble ot difsplay
bSEt! BMe OBflgu%&%E%t '&gnﬁ' {Rat h@&ea!ﬂa&\@ 58 the
generate new equi pnents w new behavitours.
displigyednt equatidre eodposhesl efirbust c coowpspending itee.
0 r_sj i ng. I gof ti of
s%%%ﬁggg%%% ngﬁ'{’g?iﬂﬁ].‘. e. 93%{’%53 pE%f Lé%%si %{]cgﬁggnen s
widapefalri ngelecting sgquatiohs arangjuitheenvisdowm | cfcor
Vi re.ge r at re. A_bagjc companen
dbn%/lagé'ngr ewgt e %‘?‘E%el ecgtr éégﬁé&?}nq i é"? o?n‘gxi% i nsgélldt
equaitpicment Ther cgediectidhe laadi c theonppeesinggewnEr attiheg

L.nd [ uhstanii al simlar tshe .one of
o oo BPEATH T oL BBl B DGR B v
meanse ady thenmowdeed or close to the generation.

Anal,ogousl.y to what_al.ready. said_ a.state table is
qendrEPEitcle & i MR Tat il O he Yeack,
thentdenticenesonptisenmment pravgradef foed. déaigraiee \aldies

o30S a3 °BLaPLS, 2n2igdeuRlYs 0 dosg RIgNdad T
operating units that allows to generate new equipments
with new behaviours.

Equipments can be composed of basic components,
i.e. components for simulating a basic function and of
complex components, i.e. a group of basic components
operating in the sphere of an equipment simulator
having a more elaborate structure.

A basic component may be created or selected by a
list of existing components or crate. The basic
component generating window is substantially similar to
the one of figure 9. Obviously in figure 9 it is a
component already generated or close to the generation.
Analogously to what already said, a state table is
generated wherein input variables, output variables,
control ones and comments are defined. Variable values

are selectable analogously to those provided for truth
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provi ded functions are simlar. The automaton

w0 boust47ag ed on the left side of figure 9 PCT/EP2003/050724

(substantially simlar to tshe one for generating the
equi pnent sinulator) is the Markov automaton, wherein
5 states are represented by circles drawn al ong an
hori zontal |ine, by using distances cal cul ated
according to the description of the |onger state. The
description of the state is indicated by variabl es on
the right of the circle, the state is conposed by the
tdlfld o@ad vbheé alprovildeds, fuhetions abike asimidan t The

{c@:la& LONH IR DELAT thbl Uit ghaa U}r ¢ [BE e 09

the “contrary, state transitions
(sﬂhaj@mrtaabbly b)sia:iésr g:m richef r one i fipri denegating| theat e

3: cat e?%‘l& gltgg S‘I’%H? J rmdﬁt%% ' s«wherezn.n

an a row u on 15 corresponidin
statassi tairen aepre&nmdtlhyg tieches s edravwn soarqug)n anhe

h irz%\ﬂtg a ﬂ{e‘é‘,s'“bgf" %81&%9 ﬁ‘é‘&ﬁ@&&ca' s '%]yed
ransition conditiaors as nor € 1 npu con
acaekdimgp o Vel adésa:njlpd:ipn Ofr dihe laomgrear cssl:ad:el olThe
are ven i di f f.erent. way gdependi ng' .. 2Q t he
% Pat °on (o] ct stet hast m&ecoagzggn%%et‘fa:ﬁ?%aes on
thém&ighhudfkxnacnxxmmEqneﬂﬂs shﬁﬁeuﬂiiabmpmsbd gy than
.Nn assocj.ated f, ebet ween to for "
1S, MR ABARRLAEE . HAY P UABLFT ARARRTRG KR VankFer,
coredtd onf bteliagl ndileatratedfwith eafmarbgonaiicablons the
ut a

R LT TN O
g@ing Im:oa:qwqcm&ean sbmfliaadr s8stea pyredir the diddatilon 2%F.
is clear fromwhat di sed before and as

B E FORTLEIF oot FHATCTSE By i AHF00r FBRG (B he
corresponding transition arc. By putting the mouse
cursor upon the arrow of a transition arc are
automatically displayed transition conditions as one or
more input, control and output variable group. Circle
and arcs colours are given in a different way depending
on the configuration choices that have been set.

The individual basic components defined in such
way can be combined or associated therebetween to form
complex components, being interfaced therebetween by
means of the indication of interfacing variables or
input and output internal variables.

It is also possible to display a block diagram of
the structure of the equipment simulator as appears in
figure 25.

It is clear from what disclosed before and as

results from figure 1 that the device according to the
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provi ded al so as a device always existing in the

woyet/@arssor control ling and conmandi ng pl ant CTEPR003/050724

further non-vital node whi¥h can be activated both in
enmergency node to execute periodical 5 checks of the
control and command | ogical programas well as backup
unit or even as a device to nodify and upgrade the
control and conmand | ogi cal program when the system
is nodified with the renoving or the addition of

. Stati.ons, aregs or wayside ui pnents. J10.Wth regard

SN ER UL o DR CBFEVIEES o L8 e FORLPE (uivads

exiitdingl |dh Ctisar sydredm : foﬂayobercﬂmilh ngy exhd idspmnb " dingnt
avi ng structural, anal ogi es wWith the describe
PTRG8a o0l Ant THRERER s AES K BOUE o PRFEH iR b
e e Lo Lo VB, 20ba 044768 PO, EP20031 050724
ar Sl ter .
cificke Ahsthe. SAARERL cBORo CoPRALS: Hgan6at o REGERPRFe
well)| 4¥ badidp QMY @d idv@end G0 rasAdieNG o Insdify and
articularly 5 rajlway plants, particularly station
upgades. RO EPREFRl A0 [GOHBRRY JOMBGEL: RRCHRSR; YheRs(
the Cafjistaim pPaeCemsdified NivitAnd the | e@fdvindersy y ther
| padi ng and executin% prograns; a | ogical engine for
aditerdrhgstabiont , aredspafYaXAi4e PHMIBPERERn pl ant,
bei mathoadedaes | €8dakhe Hovidd d 4EIBYQLNGOr tiot S the

' execution, which plant conprises a plurality of
ingraytderngd tudPt gepeFa bl FhEaTg thAl/ OF mﬂ’ét‘%‘ttg‘&} e or
idEaTY epRRht ANk Wing | @R2hbtigal SGmaabhied Wayei deche
equi pments, which units are provided for .
described railway plant and that terms 1like station
plant or plant area, operating unit and wayside

equipment are similar terms.
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15 receiving command signals and for transmtting
control signals about the operating condition, and

wohiah44780gi cal software engi ne reads control BCOER®3/050724

given by the operating unis8s for actuating and/ or
detection and/or neasurenent and/or signalling and it
processes 20 command signals of said operating units
basing on an operation protocol of :the plant itself,
characterised in that in the conputer nenory a pl ant
software sinmulation programthat is to be controlled
and commanded by the 25 control and command | ogi ca
programis | oaded or IGIRIMS e and it is executable by
the conmputer itself and which sinulation program
reproduces exactly the plant structure and the
opelatAngenﬁdesfot oheckingiglogimals spfdwaded engines d

| a iC .di_ng ai .
eofy SPhavrBind’ AR ol r b, BT Y5 5o
rauhaaytpbastsnnpﬁnticudﬁrpyaatati¢nuplﬁn;san¢oubrising
erating ni [ er et I
C|F83|t§ fbHP b ec?'@ﬁég%fgﬁgﬂ%e céé?€¥§ q%ﬁ%sg%f?ch
unjti pind =ict Ledst sa segony | fng dobdahgr sndnexechting
di&fergnt 5 units is represented in the sinulation
m by Bool ean al gorithns, variabl es associ ated
to aaidogﬁqamﬂtémgiﬂmﬂngonniuumahhﬁidgfined pdant,
the_,control, si.gnal s_of .vari qus_stat
P SRPREREY | RoREREIThe B Code il d5arst o5 daraeting
int Iseldomaﬂy 1fosi :gmla:eﬁ:mtzonnmmh rp}l.am:d/cmlnprlses
i i.ni.ng ghe state or ergélng condi tlons f said

PRt IORETANTES. WA SEEH g™
detlediti®n 1 axid/br mbasané:mntsednﬂﬁothah@ﬂnﬁ;or so-
130! 300 L N riimde of _plant behaviqur are Rroylded
receiving command signals and for transmitting control
signals about the operating condition, and which
logical software engine reads control signals given by
the operating wunits for actuating and/or detection
and/or measurement and/or signalling and it processes
command signals of said operating units basing on an
operation protocol of the plant itself,

characterised in that

in the computer memory a plant software simulation
program that is to be controlled and commanded by the
control and command logical program is loaded or
loadable and it is executable by the computer itself
and which simulation program reproduces exactly the
plant structure and the operating modes of operating
units provided in said plant.

2. A device according to claim 1, characterised in
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15 control and command | ogi cal program as vari abl e
lists wunivocally associated to various operating

wOowod4/e4z88 report files wherein various oper atPiOTEER20031050724

and the associated state # comuand vari ables are
listed. 4. A device according to one or nore of the
20 preceding clains, characterised in that the
simul ati on program conprises neans for setting
starting operating conditions of the plant and/or
even anomal ous setting situations of plant operating
units to check the reaction of the plant. to these
thesndhe] SHERLBEICR Of BIANECSEERETIRS ARG UnEPSFARIPE of
i@ d¥RAditaa Clidrdto,Chaudict abi sathdkn éhwduits egeh
plant operating unit and/ or to eachl

d@telcﬁct &hal PEeesReR o0/ ofher FRRIY (& d‘%’é’l’or PR3PES

actddsref (digynalhdny andtedtdrs thﬁd\l\mtlﬁ‘e:pl Aif fexdnbe
uni vocafl 0 associ ated a vi rtual ge of the

urgfer ol nthRﬂetsea'ﬁ&Por iR B4 AdRES 851 /BEOSFEY 0B 724
Bdiedh thAgRkIRhmS! M UGhuiabled enBBsodiuled Ofot headgea

or areas of the pI ant and/ or_of the whole Iant V\,hl ch
algexdshms deisgatrwnrivioradlyr Aafiivedr ot afFPHY

c bl eg 1g,r eyecutyalYi@uly td@ateompuyier cﬁfeztah'ﬁ.oﬁ
evi ce an which virtual image is univocally

canglitdpnsc@f tsevemel| opezaking oypiks f apd s.thm SrHgrenhe
s%f}.%ﬁgt leRY Uit tEidd) eanld/es}t nalhESiniR] t8leeBakeObrt he

or areas of the plant or the whole plant, the
omprating condifrians of geadrsevenpl FESFRELRG URiifye of

each 10 ope%au&g Ui doRGhOT 1@f eardinar ea angior 20f

t he pI ant eing such to %enerate several graphic
cmmterlee@dnlmt aieanse fopediePlAying tthepfimage gfea

e oA A el DT SpHSYE B e
condirolarang ocqnh@nd logJ.cal program as variable lists
univocally associated to various operating wunits as
report files wherein various operating units and the
associated state or command variables are listed.

4. A device according to one or more of the
preceding claims, characterised in that the simulation
program comprises means for setting starting operating
conditions of the plant and/or even anomalous setting
situations of plant operating units to check the
reaction of the plant to these conditions.

5. A device according to one or more of the
preceding claims, characterised in that to each plant
operating unit and/or to each important structural
element and/or at least to one or more areas of the
plant and/or to the whole plant can be univocally

associated a virtual image of the operating unit and/or
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15 operating condition of the operating unit or of the
area or of the plant and/or of command vari abl es for

operating unit or of the aéea or of the plant. 6. A
devi ce according to one or nore of the 20 preceding
clains, characterised in that the operation of the
control and conmand | ogi cal programis further
represented, in parallel or alternatively, as

behavi our of the equival ent conmand hardware | ogic
conposed of a relay network, a programfor sinulating

°Fegg

§ Bbarht PEFUSRILR] elefenyr and/eF Sfmbhet iarpa cmy

aPEi40bE apRr apist BRUPEr PRV G wAS18CI1aa% SRR C
.prograns for representing relays univocally
IDcitdt eFeRFrakach P¥l 3 FeRbigt iRFPIFASyr ARRded tax

1o&danneNebnay br 9’ Sdbutabl8P! 85 €Y | Qompuegkanye 3Gne A
devi ce according to claim®6, characterised in WO
devirs (sl sichTrEpbeeh) Prage s emivegalivcporeekatads

t&i raneat Rehilpaia ﬂ:ﬂ&?é‘é& B6L9TAMLbti RO tHRN SYPFating
single state conditions of relays and/or co tation
URbmBRd$hBeiRignte pb Biaiusalpelement sir themamega or
a¥édd ABECNOpIUAPNbE HAI' @HB1dCp N £ UCRKEO graghic
associ ate several relay graphic aspects univo JFTy
PERFTAS affed tsevarﬁ'é*sn%sséimd viytyal d image of coanind

op@id BBl hnif- AafBX! 6f BEERTAL0 du/le Y (R Bidlac! N°
d as

preceding clains, characterised in that It nmeans
being or syehed i ngganeratmf i gaveral i megephaad/ caspscat e

cOMHL taQRERRE ¥Rk @?%faél' L 3in E'ngt% SRE] a4 NG Ylel S

correspondl ng to e desired or correct operation or
whale plagtdieachn off them pBannivecally weerredateidt toaa
pRERARLRE HEACUvEPEL AL b8N SALUATY i RBRY digdd TRANS
operating condition of the operating unit or of the
area or of the plant and/or of command variables for
commutating or maintaining the operating state of the
operating unit or of the area or of the plant.

6. A device according to one or more of the
preceding claims, characterised in that the operation
of the control and command logical program is further
represented, in parallel or alternatively, as behaviour
of the equivalent command hardware logic composed of a
relay network, a program for simulating relay operation
and a program for simulating relay network operation
being provided, as well as graphic programs for
representing relays univocally associated to each relay
simulation program and to relay network graphic
representation program.

7. A device according to claim 6, characterised in

mai nt ai ni ng the operating st atreToEP2003850724
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15 for checking, directly and visually, a correct
operation in conjunction with automati c check neans

whzwi/ng7en t he conpari son between the nom nal POEEE063E0724

the nom nal table or list of desired state and conmmand
vari abl es previously schedul ed and the i mrage and state
20 and command variables really processed during the
operation of the control and command logic with the
station plant virtual nodel, an error nessage being
sent in case of non-identity. 9. A device according to
claim8, characterised in 25 that it has neans for
thaits magh eelpyvaphs caimylagatl opy andlogirall pyoghem of
BJYighA! It un's!mgie ugkhe L BaNARs &F Li%ﬁ%a@ and/or
non-corfect condition and the correspondin state or
comowkakiionar ¢cemmands: baingbl xapresentaddehy cestakeor dieng

Glal : 0] act er | [
cohiabtl i delen” e SN PP ik b0 o
aWAEﬁeOOS¢M4 rmkvmaphécsi aspected univocally
cJ\ﬁQ&E@SHt L Q1R n%sgﬁmégeb d Aehyar k. Ingdhbeabl ng
Ich relay or relays have n een conmu ate I'nthe
vagdmbdes. condi ti on and the correspondi ng conmutation
stage of GAIRA] YBLLARLES: (8 dne AdICVhEEe AGH0T 440
to one or nore of precedi ng clalnB %aracterlsed
precediing idlaimsyi dﬂaraamenmdcmeamatt het besr eeanshe
0 c ran1 |n Qn the
ot bibentifor SHH Sl QSR AaRLTRATBE"$e30e ' 3
comndndyavaabmﬂ ekl sten U ifl yvi@ttmﬂl fapniratrirtdwe un:.ts
3.5t @le d error rtua
coREEBERRELRG o U, o LU0 BhREEeE  cpBeRbiet ng
stactmmcmhdﬂgucml ofi rtdml tpimtrednbycdmnqﬂ:.ant with a
prg%e 8%1%1”{6 releaépv%:rﬁ :l.'Ing ggguatlonz, éyd%\xl':l %9:19880&%529
for checking, directly and visually, a correct

to

operation in conjunction with automatic check means
basing on the comparison between the nominal image and
the nominal table or list of desired state and command
variables previously scheduled and the image and state
and command variables really processed during the
operation of the control and command logic with the
station plant virtual model, an error message being
sent in case of non-identity.

9. A device according to claim 8, characterised in
that it has means for displaying graphically and/orx
analytically the operating unit or wunits that have
assumed a non-correct condition and the corresponding
state or command variable or variables.

10. A device according to claims 8 or 9,

characterised in that the automatic check means analyse
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15 preceding clainms, characterised in that the
nmodi fi cati on neans all ow nodi fication interventions

wambhogafssal phanuneri c type executed on report HAT/ERR0@H050724

state or command vari abl es¢2 and i nterventions for
graphically nodi fying the aspect of the operating unit
20 or the relay corresponding to the state of said
operating unit or of said relay, whereas anal yse and
interpretation nmeans are provided which anal yse state
or conmmand vari abl e values nmanually set to correct the
wrong val ues, analyse the control and command | ogi ca

even the , sipulated gFepresrntaddon: PeantmRe the relay

neétRRirkl | HgdidatingIwHithayellayt 82 £6I4R thaikedln®t been
condi tiqQqn when the operation condition occurs w.th

copmutatette cbRt r ofPind SFERGENd FBRAEECHr o N8 hide

cd¥re¥peHak g Jdhitiaddohhsta B I6Y .cothahd. vér el
according to one or nore of the WO 2004/ 044788

PCTAEP20D3/48%8724 aRPTHABIedihgPrai s, mORSr RF efPed

predeliialy | 1L000) | SREradBAIBeHOr iR S AMRtAt § 8 gHRRYidekNg
units and plant _ structural elements to generate or, to
aytomatireneaps that yspreack i bhe prantrahdapde command

1delcads Peeekaﬂ Basidg Un THNPo88RH1E! cEPEL SHBHRN thade
I"ogi cal program having typical = plant structures that
by e ugese i aptatat PEn gANds waFiables mapyaddy

nddi45 8P 2hN thECpROSE AR oF WsRht8Nor PESREAE €x30F of
graphic display prograns as well as parts of control
a ariirdoddan @PeEgtEing PR arfy | Pfhed stkgldyn ipo hénts

cd1¥spAnaiHg! Sriaindn PESAE1 14irdufieVircemaaC Wi Riet O
one or noré of the preceding clainms, characterised in
Pkand: oxt nph¥ork Felay girsuphdeadedy and interfacing with

val hgat i On JaR4 ceCeddddrdinl Ofb MBRBS PASHPrEN 4£1€ the
di versity of the

preceding claims, characterised in that the
modification means allow modification interventions
both of alphanumeric type executed on report files of
state or command variables, and interventions for
graphically modifying the aspect of the operating unit
or the relay corresponding to the state of said
operating unit or of said relay, whereas analyse and
interpretation means are provided which analyse state
or command variable values manually set to correct the
wrong values, analyse the control and command logical
program and modify the code to commute the operating
unit or relay in the correct state condition when the
operation condition occurs with which the control and
command logical program had previously generated the
error.

13. A device according to one or more of the
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15 program for generating the control and command
| ogi cal program such as a so-call ed Bool ean

woabguoositissns checker. 15. A device accordi ng tPeT@EP231050724

14, characterised in thatedhe Bool ean checker
conprises an additional 20 programfor generating the
control and command | ogi cal program generated or
menori zed in the Bool ean checker which additional
control and conmand | ogi cal programis generated
through means different than the one during the test

ns_of ant _sinul ation d ns 25 for
PR e TP S0 PP RERef R ™ o FB EornnBomP T e
m@amram:genaaaberhmnmempenmﬂngn uld tBoolaman  psIwiker
|t trol._and command | ogi cal program durin
sg\nﬂ’ecni ?‘ s?ofel?}“w means I5PHP Ehit g§i %ﬂ aﬁ“ fge2fod e
vimaldemtatti;pxbepltm sha tthe oirespoadiingopartd o0
dlogl ca‘a: rgag_.cg . WD 2Q04/.044788 PCT/ 2003/ 050724 . 64
K BN LOIERY RFIETAR B EAS  FERAFRY 1y
pldritt stmictanpar ithar &eeuts ifit séheraoobm&qtﬂam
syste of th control Sf’%ﬁ‘ cal %qu) ram
SYeftr n@%rlrfgae % % 5
pfdsge:amnt aaa gréphosTalspla3g lp&ak;raﬁo gaﬁnwtm 4 gdis
%est s;lgp b meansdof:L sinul ation of the plant. 17. A
OH TP %\%lcr?émlaé‘ CL8BHERL SPEPITARS I etk 2hateR i n
pldxs Ha®iAgNPGidb WtarGonw araseording to text reports
by ans of ., pl.ant simul ati on of the 10 control _and
co R oglevArepr 3TN NG | Y ORE (Rt MOZLepPEindhes

pi'é&écﬁ.di@l td1aiads ,C PR d ¥l ctdd s6@MIMN GeHaRY £€| haBl GRdaH®
%Enerat ed and/or menori zed in the Bool ean checker

arfeBerEingr ARdedntezfacing otibar vadidatinmn®ndnd
cSi il chBibAD| BSar aRedl i 88 UkHd Sddldrsity of the

program for generating the control and command logical
program, such as a so-called Boolean algorithms
checker.

15. A device according to claim 14, characterised
in that the Boolean checker comprises an additional
program for generating the control and command logical
program generated or memorized in the Boolean checker
which additional control and command logical program is
generated through means different than the one during
the test step by means of plant simulation and means
for comparing the additional control and command
logical program generated or memorized in the Boolean
checker with the control and command logical program
during the test step by means of plant simulation to
notice the identity between the two control and command

logical programs.
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15 relays of the virtual relay network both fromthe
numeri c perspective and the graphic perspective. 18. A

waolesitoet7agcording to claim 17, characterised POT/ERED3/050724

it conprises neans the displkaying, in a conbined way,
of graphic inmages of plant state 20 conditions
obtained with the two control and command | ogi cal
progranms. 19. A device according to claim18,
characterised in that it conprises neans for

di splaying, in an overlap way, plant |ayout inmages
according to the two 25 control and command | ogi cal
prodifam® deyimei @ccosdirgappi alar 1he pharactarised

i60tHat | Ge | BBESa{¥on POSAIAY G tdi LT BOCRMarA Equation
graphically highlighted in a visually relevant way.
sysftem @&y Ehe a Mty eBdonecmmansyr dogicahe pwgran

gEHAGRAUNGrC | RbdBrilied Oird th& NBbati St | 8R8ckdr t BAl e
WO 2004/ 044788 PCT/ EP2003/ 050724 65 two conpari son
the rantzel; pedpsermard clraidadn PSpgram during tthe pest

stdg &y AbahBCof esimflatGQR! 68! eI GiGRETRNd | 0gi cal
programs with the virtual plant "are executed
seqddnt i & | jevieR raeeandisg t ke felaimsorddar icson Uei ng
charadte2iSed 0 shdaHdd Yedd SO AR dHUr 2N QL i
pl ant area and/or the Bool ean equations wherein a
teli text eneporhas byeareans: i @b dpiant | simubatin safj abeed

e 0 rd st : | C cgardin
cé%%iaié‘n%o?gc a‘rqggfl édngla ggg] I%S’%I%;nt h%xq't%e g%%’p&%sgong
sten eanthtof d-he addiddonali eantrabt and econmand e dgical

P o g har of A HepoBl S T hald " Hdfean
chrgker ofmeans pbednam phmeviderarnesms ofn oneompaAribg
cérirﬂntdeda%t r}-sﬂ'a%gar'gaLPaﬁlré% 889 ! eo%%rating units and
relays of the virtual relay network both from the
nuneric perspective and the graphic perspective.

18. A device according to claim 17, characterised
in that it comprises means the displaying, in a
combined way, of graphic images of plant state
conditions obtained with the two control and command
logical programs.

19. A device according to claim 18, characterised
in that it comprises means for displaying, in an
overlap way, plant layout images according to the two
control and command logical programs, in which
overlapping of the plant state condition image the
possible differences are graphically highlighted in a
visually relevant way.

20. A device according to one or more of the

preceding claims 15 to 19, characterised in that the
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15 equation systemto determ ne possible actions to

correct the sane or the debugging. 22. A device
wacaeandi?g to one or nore of the preceding cl BCTVEPAH3/050724

to 21, characterised in thas the Boolean checker

anal yses, basing on diversity, even 20 |ogica

prograns for sinmulating the single operating wunits

and/or the plant areas and/or the plant and/or the

| ogi cal prograns for sinulating relays or relay

net wor k extendi ng such check action, based on the

di versity, of the generating programeven to prograns
two; qopPagigpni Rades 2tepthe aolggnopavation) svstem gnd

at ekapsrt 231ed Vi £Re 2GeRtdid EOnEFSL OLn80 RriMankne
preceding clains, characterised in that it conprises a

lagdicpdr PTART@MEact hdthe Fayteshsplante axensxanuted
séé%ﬂ@nt@.ﬁliy? ERk! YayuDL a5k, tRE1 Ror &t NEGHS A i%¥ond HeG kY

modi fyi ng the control and conmmand | ogical program
a {RANAD t20d4PDEL FB St TR AGd 88090 ¥ D 4and Pt dhey iplendl | v

arcdl | i/ 079 thia® BHRTRan  BubBESAY Chhd FbiGASE cfiq;feia.:ence
structural nodification’of the pIantbe el ' mnating

hag beed ngtiredtard chemust be spbjected tr ddiediserond

cdnlpairsdR, std@r acterised 5 in that said device,
alternativel'y or in conjunction, is a diagnhostic or
sup@iyvi dodevies| agror@ding ot eclaimpRg at ¢haragitexrtisedeal

il ghhen @Jean&o‘u#ﬂi% prf’é{%éiféﬁta t&ogﬁ%%t 8& n%%{th%ﬁg
the state condi'tion that has been ssune ‘%y e rea
ohfiadmedanbyt héhene twhat chatrokenand 0 comnandd Bypgtilcel
pz%g'%kngt egﬁpl fﬂ:stl?f' J.‘ete%\éhae Qﬁ&or% éoq:eCl s i§3
_OI‘ .4,_ characteri'sed 1n that 1t is device for
idenhiifaedngn ehicly@antsi wfethenprogea cfher edripeini son
aBNSCALLRN O § s edPAhwiRhAbegd Al ' 18 CHRL IBUDLENCM
el ng possible to
equation system to determine possible actions to
correct the same or the debugging.

22. A device according to one or more of the
preceding claims 15 to 21, characterised in that the
Boolean checker analyses, basing on diversity, even
logical programs for simulating the single operating
units and/or the plant areas and/or the plant and/or
the logical programs for simulating relays or relay
network extending such check action, based on the
diversity, of the generating program even to programs
for graphically representing operating units or relays.

23. A device according to one or more of the
preceding claims, characterised in that it comprises a
network interface and it may constitute a non-vital

node of the railway plant, being a means for quickly

modifying the control and command logical program and



10

15

20

25

30

15 sinmul ate several intervention or command
possibilities of the plant to execute on the plant
woterdloi481e anong the possi bl e choices the oneCT/ER2008/850724
t he best solution. 26. A dev¢ice according to one or
nore of the preceding clains, characterised in that
it conprises 20 tools for executing sinulating
functions with a user interface of the type used by
the Wndows (r) program soft Inc. and therefore it
conpri ses operating wi ndows wth function buttons,
gui ck choi ce nenus and other functionalities typi caI
forr winmtpaldyevphidating dhe tsepe, 25opbimstarnae tim tdaeeuse

off HDUSEQlctRifraf! h%{ocﬁ@le 8iSn 92! eGiion gfgngo
i nput systenms and the keyboard to input nunerica

elimipatipghossadding pd@atoelemrnts. graphic i rmges of
operRgti Ag déviks %@%9& é £s! BYdiR" 23 Ofcm&{}fé
ng to one

the plant structure. evi ce accor
i thak esaidt devies awhtmm&emm/ogpmo HOEOIREL0BT

i 8CesH AhdddiBor Clid gag&s&a degpyt ga?pfc%wr% t

means for setting speCific operating conditions o
opsizatiopr off theonmealusstrAttigat ipdentandefiog proviidad ahe

adﬁg%tsﬁaq;é@%%nr ee‘h%f riggd Océﬁaemln 0&%{@? ng ben
envi ronnent evl ce accor ng t alm 7,
aa:amegctlur i thel realt pdantm@nd |thesedre nghakahssabeen

I t th
\%;Qe%umia iége pghsonal inposing a e

st arti ng of ~executing control and
com@and Aogdeuicqar creonddpgci £oc élaiisat € omok t |2(Ans

r 0 ti upj ts L,y ossi bl.e
c}Iaq.oa&lt‘l' e gégn%%sns}a%su??ab{% sc}:eﬁggul i ﬁap es\/J'énﬁllat ng
emmmyo Antenventiprnen deforep l:bei)p eapplmgatimat s:oan:be

=9 SOR(EL 110, She UaBENLD SyBRETRRRS YakesdPa £
simulate several intervention or command possibilities
of the plant to execute on the plant itself the among
the possible choices the one that is the best solution.

26. A device according to one or more of the
preceding claims, characterised in that it comprises
tools for executing simulating functions with a user
interface of the type used by the Windows ® program
soft Inc. and therefore it comprises operating windows
with function buttons, quick choice menus and other
functionalities typical of said interface, in addition
obviously to the use of mouse or of other pointers,
selection and command input systemé and the keyboard to
input numerical data, such as to create or modify
graphic images of operating units and/or of relays or
of other parts of the plant structure.

27. A device according to one or more of the



10

15

20

25

30

15 for controlling and commandi ng plants such as
railway plants, particularly station plants,

woconpmeng at | east a central processing uniPCTAPA0BN50724

| east a nmenory for |oadi g and executing prograns: a
| ogi cal engine for conmanding a plant, 20
particularly a station plant, being | oaded or | oadable
in said menory for its execution, which plant
conprises a plurality of actuating and/ or detection
and/ or neasurenent and/or signalling operating units,
so- gal |l ed,waysi de_equi pnents, which. units are |
PRFRTEG) FAP28 \?‘%ﬁr&%ﬁﬁan‘ff sitgR%l sthngprovide
méaren SOt t settingntsp@Ecificgbpbsabing egmiditildne @Ferite ng
ondi tion. and ich loqgical soft e engi ne reagds
oEGHY 181 °8r RRPadTode o1 %R Ged Adhci o, ‘Sihkipe” e
plimitect reactiidher nmEsfarranmgnt tand/sevezalinal bpéxating
operating units and it processes 30 conmand signal s of
LGP B8 ati ng units basing on an WD 2004/ 044788
PCT/2BR2 0 Heh@é2 accotdapngr 8bi Blaph02D¢ Oobhafad terised em
.itself, cha fcteri ed in that in the conputer nenory
iy ki aPral IS oPeRBIRS BRRRF aPrRq TRBSp BRI IERS: Tt
the pexyonalll dshposdngSatoHangtsirbing N Gty réjciankor
com{%nd I o%&ag programis | gad_ed or | oadable and it
XS PRI GRTTeE AP FO™eBpaPEECRt SRFPIZANY SRETHic
stat8ll edridigiphegAMUHRDFRV4E8S op¥psting 1ieitd ,aMBeing
structure and the operating nodes of _operating units

PR3 RIGedt? n PERVACE| H¥ . mean oot iRk e cRERRAHEN%

evérilidondltiohar ARt LEis cshe idt bl bperating aldids Qfret he
| ant structure and of . the operating units associ ated

not, ARATE tig AT . PeTakE 1ncPr BRPMRIQUS WBWe the train

PreseNCa methbahfpPi Bhécky WifRkbre S18§HEA]L NEhgines
actuators and other different
for controlling and commanding plants such as railway

plants, particularly station plants, comprising at
least a central processing unit and at least a memory
for loading and executing programs:

a logical engine for commanding a plant,
particularly a station plant, being loaded or loadable
in said memory for its execution, which plant comprises
a plurality of actuating and/or detection and/or
measurement and/or signalling operating units, so-
called wayside equipments, which units are provided for
receiving command signals and transmitting control
signals as regards the operating condition, and which
logical software engine reads control signals given by
the actuating and/or detection and/or measurement
and/or signalling operating units and it processes

command signals of said operating units basing on an
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15 units is represented in the sinulating program by
Bool ean al gorithns, variables associated to said
w@b@anii7ess bei ng uni vocal |y defined to repreSPOL/EP2003/050724
control signals of variousé8tate or operation
conditions of various operating units and comutati on
20 command signals of state or operating conditions of
said various operating units and/or the maintenance
thereof. 31. A nethod according to clains 29 or 30,
characterised in that the i nage of the behavi our of
the 25 virtual plant under the control of the control
operhatdognrrdtéocr] «ff theograben sitdiedfl,ayed as vari abl es
[ StchaHQ'E%{Q{ﬁ%éé/ iﬁ;ﬂgk__at ed to various operating units
as repor ITes erein various operating units and
assdai atkel stomputer cuemeuyl sarprdgres afer| i safikarg0

Aeth ac i n 0 r re
sUBLAR 7sgﬂ$c#%os?%?%07a'§sg69g%r e%‘g%’f%‘%ﬁa\ég @Rdag
comgadtiedchyr he ecomexbl randhaommand ploydakds prugrast tisng
the_us tartlRg erati i.tigns of .the
1oadd ol T o a3 hhd0 A0CEEh, e (SREHLEE Y o
cgiputeropéseal £ ngndnwhich osivhdaltingeprégrama ctemodiiceishe
to t cQnditions. A et hod .accordi ng t.o
By ‘e FRhe RISUELENE i o TRe R el o
oprratiogennitsl provikded dn said ydlantmage of the
opergati g unit .and/or .the planj . structural el ement
can e AomeRnon gesdedind, B Pheil 48 Hifaaitetlee
iropthat | thhe usitudation o8 eéhehplehevamkrustunet ahdl of

el enent_,which_i. e i s gener,ated by a qgraphi c prodgram
e aBE a&rlqgoé’d’é‘brﬁae %srﬂf/cg'ftg% ?55}\{%’ bgugﬁeaeo %ﬁ@g&r
ciaruhiwsi cto vindteal thengerain upresesriid,y soiteh aipadnte
adfie cc3h! 21400 1199 oabeRLOSr Al D gRe g Y !

units is represented in the simulating program by

Boolean algorithms, variables associated to said
algorithms being univocally defined to represent
control signals of various state or operation
conditions of various operating units and commutation
command signals of state or operating conditions of
said various operating units and/or the maintenance
thereof.

31. A method according to claims 29 or 30,
characterised in that the image of the behaviour of the
virtual plant under the control of the control and
command logical program is displayed as variables list
univocally associated to various operating units as
report files wherein various operating units and
associated state or command variables are listed.

32. A method according to one or more of the



15 the plant structural elenment the graphic program
for generating the virtual inmage of each operating
WOIReo/044788 Ng such to generate several conditi orsT/@P2003/050724
graphic aspects of the opepating unit, each of them
Is univocally correlated to a predeterm ned val ue of
20 variables relative to the operating condition of
the operating unit and/or comrutati on or mai ntenance
command vari abl es of the operating state of the
operating unit itself. 34. A method according to claim
33, characterised 25 in that the operation of the
prasediol al@igsmidthdtol 3di,c adhameskesised fiar tthat it
e d e r tegn our
PR ThE s PRl by Ttnd updl (B Nibqallint TpcelINLS:
condidiigpsnefwdhe, Flaintg ans/ovi daemna mqmlausnquﬂrteggam

[ S er pr
aggkﬁét \/\ggk %ﬁ er at | nﬂt}Q F‘%% 2004/ &2%7%8 %e
ra@ﬂlanzcﬁsms@mmt TO thege acgdndaqapogn ans for

reprpgsery | Fbgtﬂgbayasc&Qd\iggaléér/ o gés ESQ toLache

rel ay simulation program et Wor K graphi'c
pregedésgnticlaims p29grtam 335. c:hawat:hedlsaa;d:oidl nchato a
4 ' h C [ reI
Sl Spc UPLEL S0catuld LA BRERECL e
sﬁnud:ituh:dllaéletttatte azon dhet mnsoo&llpl ag'soc:auéﬁorto each

o]0) tation nds resen t at 0
Plcaé'%ﬁ’&rvg%? uéjgra%ﬁ s8 gog?% i stgmézg"&’ﬁaﬁ‘o
elegenti amlé.chemgle g.lrsamuneraspdgbyofa rgﬁ@}ﬁcum’mg&ahl y

10. orre 0 vVa S assune Yy S tate or
Loadel0Id”! Bhedatie Ao Q2REIRGRYE S8y {eBb° BrBnes,
ambm&u.eh trlhetuapl enﬁgmgsclmmcarhprmmm ito that

S a08R! oPla1 HEed AL, DERILkOHE Qhathg PLEN

the plant structural element the graphic program for

generating the virtual image of each operating unit
being such to generate several conditions of graphic
aspects of the operating wunit, each of them is
univocally correlated to a predetermined value of
variables relative to the operating condition of the
operating unit and/or commutation or maintenance
command variables of the operating state of the
operating unit itself.

34. A method according to claim 33, characterised
in that the operation of the control and command
logical program is further represented in parallel or
alternatively as behaviour of the equivalent command
hardware 1logic composed of a relay network, being
provided a simulating program of relays operation and a

simulating program of relay network operation, as well
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15 according to two nodes and i.e. in the shape of
report file that displays values of state variables
w@eonanat7esl by the prograns processed by the SPOTYERL00®050724
| ogi cal progranms of operat’hng units and in the shape
of graphic representation of the operating condition
of operating 20 units allowing to check in details the
operating units of the plant and therefore the
operation nodes thereof both in an analytic way and
in a direct visual way of the physical operation
condition. 37. A nethod according to one or nore of
ast hgeraph3.cp lpamgd'amg €bai representiicerresiaysomrtivaically
a or tin cLfi t
con\c‘ﬂh??%ns@%o t er%% ntSlgnr'ﬁg lgﬂoﬁagggégs% PlaftoRY
netwebrkograpleitkinepreisentption prgramons referring to

seveggal a0 n j Lonen 30
cocapai AgAebabp HecBB AL T rasd 2 IR 190
inPEhakEP28a068B/ 6511532415 dimulatiedt bgeat lams:aialpﬂagrameoﬁt ed
the er sonal n the s gLting o cycle
B(?c)ir exe%fﬁl ng Pﬁlvyguéj[r%lta‘g'ﬁd %oc?m’rananf’ogl%al g‘ragéram
anqdeci fcomnatatbon coommandan sbdingt hﬂape:@senaéd opgr aftialtg
units e to RLOY i de
ot Huliapd R faeh T, ot GreBpar oo e, TERR8, Ssh 5P
asmm:eaope seivergl u gmhphac e aspett Opér atelagsorurijyeicallayi n
hod accqrdi nggto claim 37,

A
oA RbRe: Be Tolin, REPUREe Py, PREE’ ErBYe . RS e AN

veriablé®.configurati on of imges and/or state and
co nd var.i gg? s of virtual operatl units

Spdlhdf"ﬁ 96888 &P 0P R orPecPoBBerdt i HReor
pﬁc&ﬁ&ngo edaino)n eﬁaréd&:ﬁlsaat mn thamj thet uaepwayh off

off SURAEETARE MUBhLRr oh JRE TR Lk Mecutes
according to two modes and i.e. in the shape of report
file that displays values of state variables generated
by the programs processed by the simulation 1logical
programs of operating units and in the shape of graphic
representation of the operating condition of operating
units allowing to check in details the operating units
of the plant and therefore the operation modes thereof
both in an analytic way and in a direct visual way of
the physical operation condition.

37. A method according to one or more of the
preceding claims, characterised on that it provide
means for setting specific operating conditions of the
plant or of anomalous situations and for checking the
plant reactions referring to several operating
environment.

38. A method according to claim 37, characterised
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15 check of correct operation as well as the execution

of an automatic check based on the conparison between
wo ber4/omoss nal i mage and the nomi nal table or | PeT/ER£003/050724

desired state and conmand 7¥ari abl es previously

schedul ed and the image and state and conmand

vari ables really 20 processed during the operation of

the control and conmand logic with the station plant

virtual nodel, an error message being sent in case of

non-identity. 40. A nmethod according to claim 39,
~characterised in that the automatic check provides
inr &hatc aABEHRIs 2Tagnabet | exegutdday byf the @sxrsanadg
1ffislinghat RES 38atenl B Ui’ UotCl £62NRIALAY 4l

correspondi ng state or comand vari abl e or vari ables
contdedr  grdpheemmand ologinal ytpxrogragy| specifin atatate
il S t rel t L. at.ed . 30 .

© nmet t%ghgccgﬁdi %et os%%gri%? mngéér%#%e %?004%11@88
PERSHLRRP20D3/ PZOVRde by preans|i pf lwiitable tschiEdiuling
oA RREELSAE Illeddil drde oY RUCSpEHLOI [nik30lSe

correcting the control an conman ogl cal program
nofe ePedpbing op Rpangite inoaramenadeusnwedy. by t he user to

stalg. O GRTHBAC ancyPALAD! €3 |39, "Rl LdRL N e
presence of a state  of Tommand error’ of a virttuar
imperthatng ikit provifles rthey ischedelingr espwhdi nhe

CHRTREeL o] Cof' " hjen SOURY I Skt L0 M,
Vm,abéhgr st evispwl Idpenatingt urtitsr mdmtespbhding to
uR R0 B EEcebeCbbabanidH Ul e Tocdis®e, of,
the pdemtand ¢enjubtision oritdy aplpredetateinedtsicivatiion
Eﬁ%iggkﬁégﬂgn '@fgha he
reray corresponal e s € of sa
check of correct operation as well as the execution of
an automatic check based on the comparison between the
nominal image and the nominal table or list of desired
state and command variables previously scheduled and
the image and state and command variables really
processed during the operation of the control and
command logic with the station plant wvirtual model, an
error message being sent in case of non-identity.

40. A method according to claim 39, characterised
in that the automatic check provides graphic and/or
analytic display of the operating unit that has assumed
a non-correct condition and the corresponding state or
command variable or variables and/or graphic and/or
analytic display of state variables of the relay
network simulated.

41. A method according to one or more of the
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15 operating unit or of said relay said data being
interpreted by a correction programthat anal yses
wGeba@um44788 conmand vari abl es val ues manual |y SBCT/ER2003/050724
correct those wong, and t7hat anal yses the control
and command | ogi cal program and nodifies the col our
to commutate 20 the operating unit or the relay in the
correct state condition with the sane operation
condition in presence of which the control and
command | ogi cal program had previously generated the
error. 43. A nethod according to one or nore of the
prxgedinge b ¥rimd aPneto cAfr actherassdrised hdn i that ovitdes
pid¥aelCallatdhdly Af €8510 doiEerkihdidlendl ALbRE:S) Adngand
t he corresponcfi ng parts of the control an corrmamgl1
commands| lpgdgahm IexAgrRamM ypidependingit senr uctRresedbilleat

ofiliiblls VALAOUD! FhbOMubl AN §RatA0ANLIRANG
ot h Bool ean 30 srnulation prograns, and graphic
vafiiables paoyrdhy wedif3iexDOWy Othey 3reRENCEPR2E03/ GBAER4

or/ Scdifildnd e Soff a! Ve EOU | Bbe ALKhAOWRAd 00bEAL

program i n new station plants ‘havi ng “equal statron
redayas.ini4 the meedrnesponding ngeomnagnke droginy e aifrauie 5
odHstitdad 6 a&ﬁ@’re&';gf ASEREH® Sk dilal Nbalt, PY OVI des

the altermative or parallel execution of a check of

t he 42¢c oAt meithadd aconmdinly | to)i ckadinprélr achakedteyisked
.1e St | A plant sinmul.ator by nmeans..of .a
10518 %n JE"gh ﬁ%g‘fl at !tg%ne?’é TR0, h°§i v%?%?ﬁ’fatmn
impervenpiess dothD ofieradiphansmeaehor itype, axecnidd! oand

< SRRl SRR AR e b
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un\é.:t\r/teo:i?:otfs ltgrglt é#“,r’% lncgoij'roenspvgntdgngt @g &]ee sqt:Ga eer aotfe%a\ﬂit h
operating unit or of said relay said data being
interpreted by a correction program that analyses state
or command variables values manually set to correct
those wrong, and that analyses the control and command
logical program and modifies the colour to commutate
the operating unit or the relay in the correct state
condition with the same operation condition in presence
of which the control and command logical program had
previously generated the error.

43. A method according to one or more of the
preceding claims, characterised in that it provides the
read in of areas of the virtual station plant and the
corresponding parts of the control and command logical
program having typical plant structures that recur in
various station plants, to load and reuse both Boolean

simulation programs, and graphic display programs as



15 45. A nethod according to claim44, characterised

inthat it provides a further program for generating
wohe4masmsg ol and conmand | ogi cal program obj ecPCDEPL®INS0724

by means of plant sinulatidd, which generating program

operates according to a code different fromthat with

20 whi ch has been generated the control and conmand

| ogi cal programduring the test by means of virtual

plant, the two control and command | ogi cal prograns

bei ng conpared by the Bool ean checker to identify

difference in the Bool ean equation system 25 46. A
weldt hegd aeeBkdli Rf t Fhel afentxel clamdactemnand] Jquicedt

prdyrafdi 14 Othei BLhELSAL b\is!néest *}?aﬁ r Qhudid s+&QIuRNd

| ogi cal program generaté by the checker “or rrermrl zed
agadér-ein is subjected to a test step by neans

virigyal gl %Ehoaeii&&ﬁqnmtgﬁer 'Insrabtéf n@g@ 30
by the two control and co nd | ogi cal prograns
PIEFELingAzi8ime/ mﬁsq"«!Mn 7*4h8417 w rmdwdies the

aﬁ@‘m@w& ter Oﬂgr%]lcﬁm&é)éu o NBe 44 d& 6, of the

characteri sed it provides the ay,
cantrode anthpceomhandng@gicale Arogiren clunimg athes teand

stdd tPEshane g&am;a@m%seﬁpa%mnsof £ N8 Foolean

operation differences o contr and command
cheskeral thatoggenerakeer withl ddverdity Pridciplestyor
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correspondl ng to e two ean equatl on sy
Pregiran depdnatiedecwitie divenditys pnincipdey apindc thast es

oo ERPERL' Kyl g Sulab et A SBSE) |
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th‘é%n%hgéﬁ‘&!ﬂéé‘%gtﬂ QbR 4§ RiQULESRst e overlap of

45 A method according to claim 44, characterised
in that it provides a further program for generating
the control and command logical program object of test
by means of plant simulation, which generating program
operates according to a code different from that with
which has been generated the control and command
logical program during the test by means of virtual
plant, the two control and command 1logical programs
being compared by the Boolean checker to identify
difference in the Boolean equation system.

46. A method according to claim 44, characterised
in that in addition or alternatively the control and
command logical program generate by the checker or
memorized thexein is subjected to a test step by means
of virtual plant, being compared the results obtained

by the two control and command logical programs.
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15 the plant state conditions obtained by the two
control and command | ogi cal prograns, being

woraghiugas |y highlighted the possible differeprCcesrP2003/050724
this overlap of the imge78f the plant state
condition. 49. A nmethod according to one or nore of
clains 44 20 to 48, characterised in that it provide
the execution alternative or in turn of the two nodes
for conparing the two control and conmand | ogi cal
prograns at the Bool ean equation system and at the
result of the test execution on the sinulated virtual
pl ak! BeimedhaHsecesrgingitn eonen qrdidre dfe cajdmendd
r diff I GO

S Oy AT, S BANSRY, RS by

bath pimykHes shiapef ¢iff owinRprasipar itabiest ofs: vaﬂabéielsy

egut i th S el aty 0t pl.ant
REnaN | ane' oBPEPELSt Yhdghicl Bbupletfouy | A Pl
opEgRtAon mfn@enaesom/ 06/ 2tdwo 7 8onbrnohinéndo g:cunaiand

a 0 i dentifyin
LRI xR0, BanEPuted TR ADe, o ot R Ron
cridieiranps caandlfoX i nidfed; theExetwdi ngrébmy cormwo&ks in

L t oI an utlons of fhe two roI
cdr¥elboRiihd ‘15 L 658 rEHlesh ) efbpt it et
betimgt haathiacjhtéé theneariabilesdianel gghec apraphdic lsa:ue:ebeen
foun arison_step:;. 10 therefor
reSPSETt ?’ﬁ%} t ea%oasrselb %‘Fég?a?gc??%nwpgttﬁﬁ@ctthé?e Sor
ouhlee: dbbtygi imy ethyui vesidlele Orcompar@gdh Ondndn isai dhe
29 I.gan lE(;guatslcg)nns identified as responsible for the
ITEET S § enavi‘our of the plant. 51. A nethod
accdBdi Ag niethode actontirgy Ofo tékaim 47, characterised

in that it provides the overlap of graphic images of
the plant state conditions obtained by the two control
and command 1logical programs, being graphically
highlighted the possible differences in this overlap of
the image of the plant state condition.

49. A method according to one or more of claims 44
to 48, characterised in that it provide the execution
alternative or in turn of the two modes for comparing
the two control and command logical programs at the
Boolean equation system and at the result of the test
execution on the simulated virtual plant being also
possible to modify the sequence order of the two
different comparison modes.

50. A method according to claim 49, characterised
in that it provides the following comparison steps:

Firstly executing the comparison in relation to

the plant conditions obtained by the two control and
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15 preceding clainms 44 to 50, characterised in that
the actions for the conparison with a program

wogengedatssd according to a different generati g TRRI€03/050724

are executed also in relation to |ogical prograns for
simul ating the individual operating units and the

pl ant structure as 20 well as at | ogical prograns for
simulating relays and relay network and in case such
check action may be also extended to the graphic
representation prograns of the operating units or of
relays. 52. A nmethod according to one or nore of the

c Id_e&@a??@l REAIRE™EL to 51, characterised in that it
CONBhk$R§ RH abbel NEsMpariebnCeidditi¥gingy éme whakhr Ol
and comand | ogi cal rot%r am consj sting i.n a further

a

Pantde Mndd® BHAGFAEM ubgegyueRs ¢ e 2 Pest

cé veh®isfodd Bool eans equation system constituting the
30 control and command | ogi cal programto execute_ a
douBrecwEing 04Fhe 4 78RMBRTESOP2 033 05671251006 fost e

BSARRR Obghheisss | Ve PNt twbMUbshtpon tdwd Redidanaur
of the sinul ated plant obtained under the control of
1@94@%&?99&13%%&% thegequptirryrthat rauaed (the

FERAA6AREN @b RRleke! tiRdieChal8SiBedifi RBuRdCOIaRAd
and alert or error files being generated in case of
£instf cPBReEIsHy steRvet hod according to one or nore of

t he thRF8€6Fk NY &Sledivfingd tehed2, polaiBtber | &dfkddtilohat
it conprises a step for operating connection to
acldpnges theregf, c @5t e thet wdeRUgING oreRARL SR { (agTror

ad %a?_s 5R' Qi I §HRheaHOdlatlilond andEREs#LbpXQGUt e

alternative functions as functions of non vital node
regprongiiblayfop| the differanpehehpyigurordi fietBlantai m 53,

Charﬁ-ﬁqt eﬁi %q:hod according to one or more of the
preceding claims 44 to 50, characterised in that the
actions for the comparison with a program generated
according to a different generating code are executed
also in relation to logical programs for simulating the
individual operating units and the plant structure as
well as at logical programs for simulating relays and
relay network and in case such check action may be also
extended to the graphic representation programs of the
operating units or of relays.

52. A method according to one or more of the
preceding claims 44 to 51, characterised in that it
comprises parallel means for certificating the control
and command logical program consisting in a further
independent program that executes in parallel the test
of the same Booleans equation system constituting the

control and command logical program to execute a double
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15 in that it is used for a nodification to update a
control and command | ogi cal program and for the

woviond/ealss f uncti onal test thereof in case of SOTVER20032050724

nodi fication of the plant.7®65. A nethod according to
clainms 51 to 54, 20 characterised in that it is used
for the supervision or the diagnostic of the correct
operation of the real station plant, by executing a
conpari son between the state condition assuned by the
real plant and that assuned by the sinulated plant.
25 56. A net hod accordig&it(a one or npre_of . the

tastechy MEaDSai Pk FBC FFEVAIh PR Rr Féﬁ'ﬂl?ﬁ"?'hat the s

pdhaRdods i thealsiefRageacpluntul shedided uhdEE vahki on
or conmmand possibility of the real. pl.ant to realize on

camfEod| A%t the FIntRAly e amRaRe (9Bl f BXSIEAR PBst

tha) SQout | |s@?a§§§€& tda pq&&iahttelchehsas 3 3004l g 788
PCT/ EP2003/ 050724 77 57. A nethod accordi nggto one or

compagedt ande alRt cRF n§TEPLI file9 PS"BQ 9eRsratedr it8ed

cdd& iFaliiFFer&d®r i Ses a program for executing
simul ation functions wth an user interface of the

typ&3used BRthPAdARCFIIRggrin BPeM T oI6FE 19

PRMRIMA GO BN d i%is" 044 ORBI &2, NOcid AT 1 Wekih tzunsnaenlt
buttons gui ck choice nmenus and ot her functionalities
cqmpriiege 8f stgPdfor neReFafdeg cANABAFLPRY Nt IARGRESy OF o

rddMft el Sfeiforiie tdOUSHnd Ofhdt BEEL PSLRELIGNSTERBEm a
sel ection and 10 inputting of conmands and t he

remofisoarprkstiation ANKPrcalto al PragRiter i tbternative

E Vi QnsNWET EGALtOons bENABHTEFi1GAl KOAETBBES, raUGiayas
also to create or nodify graphic i mages of operating

Platit.s and/or of relays or of other parts of the plant
Str Gt URe method according to claim 53, characterised

in that it is used for a modification to wupdate a
control and command logical program and for the virtual
functional test thereof in case of structural
modification of the plant.

55. A method according to <claims 51 to 54,
characterised in that it is used for the supervision or
the diagnostic of the correct operation of the real
station plant, by executing a comparison between the
state condition assumed by the real plant and that
assumed by the simulated plant.

56. A method according to one or more of the
preceding claims 50 to 55, characterised in that it is
used as a virtual emergency simulator for intervention
or command possibility of the real plant to realize on
the plant itself only the choice that offers the best

solution among the possible choices.



15 58. A programfor a conputer provided to verify a

| ogi cal programfor controlling and commandi ng a
w@b@amg47sparticularly railway plant by nmeans OPCT/EP2003/050724

application on a sinulated7railway plan that is

provi ded to execute the nethod steps according to one

or nore of the preceding 20 clains 29 to 57 or to be

| oaded in the conputer to form a device accordi ng one

or nore of the preceding clains 1 to 28.

57. A method according to one or more of the
preceding claims 29 to 55, characterised in that it
comprises a program for executing simulation functions
with an user interface of the type used by Windows ®
program by Microsoft Inc. and hence comprising
operating windows with function buttons, quick choice
menus and other functionalities typical of said
interface, in addition obviously to the wuse of the
mouse or of other pointing means, selection and
inputting of commands and the keyboard to input
numerical, alphanumerical data, and/or numerical or
alphanumerical commands, such as also to create or
modify graphic images of operating wunits and/or of
relays or of other parts of the plant structure.

58. A program for a computer provided to verify a
logical program for controlling and commanding a plant,
particularly railway plant by means of application on a
simulated railway plan that is provided to execute the
method steps according to one or more of the preceding
claims 29 to 57 or to be loaded in the computer to form
a device according one or more of the preceding claims
1 to 28.



