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Modeling

ral IM L.org

XS DoomplexTypex
Infrastructure

TElementwithin

+ o+ 4+ o+ o+

aXEDelements
topology: Topology [D..1]
Feometry: Geometry [0..1]
functionalinfrastructure: Functional infrastructure [0..1]
infrastructurestates: InfrastructureStates [0..1]
physicalFadiities: PhysicalFadifties [0..1]
genencLocations: Genenclocations [0.. 1]
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ETCS related modeling



#365: Extending enumeration for track condition areas

* The situation:

 Current enumeration values of <restrictionArea>(@type are not
sufficient to cover all types of track condition areas as defined in ETCS
SUBSET-026

* |dea:

« Extend <restrictionArea>@type with new values ,soundHorn”,
LtunnelStoppingArea”, ,changeTractionSystem”,
.changeAllowedCurrentConsumption”, ,bigMetalMasses”

 General: only values from ETCS SUBSET-026 section 3.12.1.3 shall be
added to the enumeration; further values may be put in an own
extension

Forum: https://www.railml.org/forum/index.php?t=msg&th=688&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/365

Wiki: https://wiki3.railml.org/wiki/IS:restrictionArea/3.2
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#365: Extending enumeration for track condition areas

L]
* The model:
TotherEnumenationl alus
Further specific types ke
XEDunions *avalanchesection” and
tRestrictionAreaTypeExt  [------------="~"""""1 *sandstormsection” can
b sdded 35 extenzion viz
otherEnumerationt/alee.
mm. Fmﬂﬂfﬂ]‘mfﬂﬁf]‘
S RestrictionAreas HrestrictionAnes THEDoomplenTypes
e o Restrictionarea
tRestrictionAreaType 1 L.*
a}sDattribute
arTightness + type: tRestrictionAreaTypeExt
bighistalMasses
chanzeallowedCumentConsumption
changeTractionSystem
owerPantograph
mainPowerswitchOoff
noEddyCurrentBrakeForEmergencyBrake
noEddyCurrentBrakeForsericeBrake
nohizgneticthosBrake
noRegenerativebrake
nosanding 1) nosanding is not induded in SUBSET-026
NOStOppIng 3.12.1.3; 2} platform is miszang in list; 3) shall we use
radioHole child element <etces-
soansdHom
tunnelstopping Area
rC"IML.org
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#386: Radio Block Center

e Situation:

* railML 3.1 data model is missing the Radio Block Centre (RBC) required
by ETCS related applications

* Solution:
* New element <radioBlockCentre> in interlocking
 New element <radioBlockCentreBorder> in infrastructure

Forum: https://www.railml.org/forum/index.php?t=msg&th=727&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/386

Wiki:
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#386: Radio Block Center

 The model:
* <radioBlockCentreBorder>

Entityis
a}SDoomplesType»
Functionalinfrastructure Entity
wySDekements

+ desiznator: Designator [0..*]
+ extemnal: External [D..*]
+ typelesiznator: TypeDesiznator [D..*]

ﬁ"

a}SDoomplexTypes Fnng
RbcBorder asnumeration:
XS DoomiplexT. .. e
rbcEorders sradioBlockoentreBorder tRbcBorderTransitionkind
a}sDelement s _____________L;g. -
L - il w BOCEpTINE
1.*|+ |belongsToRadioBlockCentre: tElementwithi Dref [0..1] uzs -
=
aXSDattributes =xit
+  kindOfTransition: tRbcBorderTransitioniKind [eaniTer
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#439: NID _CTRACTION for electrification model

* The situation:

* railML 3.1 electrification model misses parameters to unambiguously
derive ETCS variable NID_CTRACTION

* |dea:
e Extend <electrificationSection> with child element <etcsElectrification>

« Add @nid_ctraction (non-negative integer) to explicitly model ETCS variable
values

« Add @mVersion (non-negative integer) to specify the ETCS version
(M_VERSION)

Forum: https://www.railml.org/forum/index.php?t=msg&th=732&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/439

Wiki: https://wiki3.railml.org/wiki/|IS:electrificationSection
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#439: NID _CTRACTION for electrification model

* The model: ‘ oo ‘

ETCS
a)sDattributes
+ mwersion: nonMegativelntegsr
X EDoomplexTypes
Jectrificati
XS DoomplexType s
F————————————————— e ———————————— = = ElectrificationEtes
1 I
I aXSDattributes
selectrificationsecton | /1. ¢ l +  nid_ctraction: nonMegativelnteger
Functionalinfrostrsctune Emtity
axSDoomplexTypes
lectrificati -

a}5Dattributes

+ contactlineType: tContactLineType

+ EinsulatedSection: boolean [0..1]

+ belongzToPRarent: tRef [0..1]

a}EDelements
electrificationsystempef: tElementwithi Dref [0.. 1]
energyCatenary: EnergyCatenary [0..1]
energyFantograph: EnergyPantograph [0..1]
energyRollingstock: EnergyRolingstock [0..1]
hasContactwire: Contactire [0..1]
pantographspacing: PantographSpacing [0..%]
phazeseparationsection: Phaseseparationsection [0..*]
systemSeparationSection: SystemSeparationSection [0..*]
etcsElectrification: ElectrificationEtcs [0..1]

+ 4+ + + + 4+ + + o+
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#459: ETCS signal modeling update

* The situation:
» ETCS SRS version number is implemented for signal: <signallS /

isEtcsSignal> @srsVersion, but seems to be not used / not needed

| rail3:SignalEtcs

* |dea / solution:

« DEPRECATE the not used attribute <signallS / isEtcsSignal> I
@srsVersion |
|

(= attributes |
any #&#other

CEPRECATEDy
Version of ETCS languag
(GRS edition)

=

Forum: https://www.railml.org/forum/index.php?t=msg&th=857&goto=2913&#msg 2913

Trac: https://development.railml.org/railml/version3/-/issues/459

Wiki: https://wiki3.railml.org/wiki/|S:isEtcsSignal
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#460: TrainProtectionElement vs ETCS

* The situation:

e |tis unclear if <trainProtectionElement> shall be used for ETCS based
systems

* Solution:

« Clarification: <trainProtectionElement> shall only be used for national
and/or legacy train protection systems. ETCS based systems must not be
modelled using <trainProtectionElement>.

Forum:

Trac: https://development.railml.org/railml/version3/-/issues/460

Wiki: https://wiki3.railml.org/wiki/IS:trainProtectionElement
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#504: ETCS / NTC level transitions

e Situation:

e ETCS level transition (destination level) was at first defined in a
combined variable <etcsLevelTransition / switchTolLevel>@value (string)

* Better to separate this information into two attributes

* |dea / solution:
* Add new attributes in <etcsLevelTransition / switchTolLevel>
* @IlevelType (ETCS, NTC)
« (@levelValue (positive integer)

Forum:

Trac: https://development.railml.org/railml/version3/-/issues/504

Wiki:
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#504: ETCS / NTC level transitions

 The model:

Entityis
a5 DoomplexTypes
FunctionolinfrostructureEntity
axsDelements

+ designator: Designator [0..%]
+ external: External [D..*]
+ typelesiznator: TypeDesiznator [0..*]

a)} S DoomiplexT... a)}S DoomplexTypes
FtesLevelTransitions +etcslevelTransition EtcsLevelTransition
1.*
a}sDelements
+ switchTalevel: EtcslevelTransitionDestination [1..*]
string
aENUMEration:
EtcsLevelType
ETCE
NTC
raliML .org

a}S DoomplexTypes
EtcsLevelTransitionDestination
— - — _::5.
WSS N
aXSDattribute s
+ lengthofacknowledzement: tlengthid [0..1]
+ levelType: EtcslevelTypeEst

+

levelvalpe: positivelnteger

[t therEnumenrtion alue

S DRI

EteslevelTypeEsxt
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Balises and BaliseGroups



#366: Extending the <balise> element

e The situation:

* railML 3.1 implementation of <balise> is insufficient w.r.t. parameters
required by ETCS specification (ETCS SUBSET-026).

* |deas:

 Differentiate between <balise> and <baliseGroup>
« DEPRECATE <balise>@belongsToParent
« DEPRECATE <balise>@isBaliseGroup
« DEPRECATE <balise>@baliseGroupType
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#366: Extending the <balise> element

* |deas:
* For <balise>:

* Rename balise type ,transparent” into ,controlled”
» Add Eurobalise as specific type of balise: <balise / isEurobalise>

« Add ETCS version: <balise / isEurobalise>@mVersion (non-negative integer)
 Add attributes for identification of a balise in a balise group,

* (@distanceToPredecessorBaliseWithinGroup

« (@belongsToBaliseGroup

» <isEurobalise>@positioninGroup

» <isEurobalise>@duplicate

rC"IML.org Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)



#366: Extending the <balise> element

* |deas:

* For <baliseGroup>:
* Add Eurobalise group: <baliseGroup/isEurobaliseGroup>

* Add new attributes for describing Eurobalise group linking reactions:
@linkReactionNominal, @linkReactionReverse (trainTrip, applyServiceBrake,
noReaction) and @isLinked (bool)

* Add new attribute @locationAccuracy (decimal; -63..63 Meter)

« Add ETCS related information: @countryID (integer, 0..1023; NID_C), @grouplD
(integer, 0..16383; NID _BG), @usesPackage&44 (integer, 0..511; NID _XUSER),
@virtualCoveragelD (integer, 0..63, NID _VBCMK) and @mVersion (non-negative
integer, M_VERSION)

* Add child element <baliseGroup/applicationType> > ETCS, GNT, NTC...

« Add child element <baliseGroup/functionalType> = announcement, border,
handover, ... (direction dependent!)

« Add new attribute @coverage (physical, virtual, both, none)
+ Add new attribute @numberOfBalisesinGroup (positive integer)

« Add (repeatable) <connectedWithInfrastructureElement> for physical and
logical connections between a balise group and other infrastrtucture
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#366: Extending the <balise> element

* |deas:

» Add reference from signal to (protecting) balise, e.g.
<signallS>@protectedByBaliseGroup

Forum: https://www.railml.org/forum/index.php?t=msg&th=687&start=0&;
https://www.railml.org/forum/index.php?t=msg&th=135&goto=513&#msg 513;
https://www.railml.org/forum/index.php?t=msg&th=651&goto=2140&#msg 2140;
https://www.railml.org/forum/index.php?t=msg&th=7258&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/366; https://trac.railml.org/ticket/174

Wiki: https://wiki3.railml.org/wiki/|S:balise;
https://wiki3.railml.org/wiki/IS:baliseGroup
https://wiki3.railml.org/wiki/IS:signallS
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H#366:

 The model:

e balise

rC"IML.org

AN EDOoOMpIEXTYRE »
Balises
. Functionalinfrostracture Entity
+halize
XS DoomplexType*
o.* Balize
oS Dattribute s
+ type: tBalizeType [0..1]
+ belongsToBaliseGroup: thef [0..1]
+ distanceToPredecsssorBalizeWithinGrowp: tLengthi [0..1]
+ bazsdCnTemplate: thef [0..1]
+ belonzsToParent: tRef [0..1]
totherEnumenriionl'alus + izBalizeGroup: boolean [0.1]
s + balizeGroupType: tEaliseGroupTypeEst [D..1]
tBaliseGroupTypeExt a)EDelements
+ izEurohalize: BalizeEunobalize [0..1]

DEPRECATED

v__

aemmeration*
tBaliseGroupType

e
infi
zigna
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,
hY
IS E
hY
*,
senumeration:s pL LI LS TR
tBaliseType BaliseEurohalize
wontrolled aXsDattributes
Timedd +  |position|nGrowp: integer [0.. 1]
transparent + duplicate: tBalizeDuplicate [0..1]
+ miersion: noniegative integer [0.. 1]

aememerations

tBaliseDuplicate

string

|+
afNextBalize
ren e@reviouskalise




#366: Extending the <balise> element

* The model:
* baliseGroup

aX5DoomplexTypes
BaliseGroupFunctionalType

a}SDattributes
+ walue: tBalizeGroupFunctionalTypeEst
+ mileagelirection: thilleageDirection

-
-
i Functionglinfrostructure Entity . 'uu-;ex aXSDoomplexType
+halizeGnoup - Balises =
ANSDCOMplexTypes |- roupApplicationType
1. BaliseGroup
v‘ W _ — | wsbatributes
. string e — — = ozcew +  walue: tBaliseGroupApplicationTypeEst
- senumerations + applicationType: BalzeGroupAppicationType [1..*]
wenuMeration* tBaliseGroupApplicationType + functionalType: EaliseGroupFunctional Type [0.. 4]
tBaliseGroupFunctionalType + EEunobalzeGroup: BaliseGroupEwobalize [0..1]

- ETCS + connectedWithinfrastructureElement: BaliseGroupConnection [0..*] aXSDcomplexTypes
announcementLevelTransition GNT . BaliseGroupEurohalise
announcementTemporary Specdrectiction NTE “HSCattributes
barder e + mileageDbirection: thileagzeDirection [0..1] —— T
handover == + Coverage: tBalzeGrouploverage [0..1] uuse-; e +  countryip:integer
e + numberofealizesinGroup: integer [0..1] -

. + grouplD:integer
:nn::kmgmmn + usesPackagedd: integer [D..1]
+ wirtualCoverage| D integer [0..1]
Tz IrEin N +  fclinked: boolean [0..1]
wmnTempnmryﬁpeadm I~ +  [inkReactionMominal: tBaliseGrouplinkReaction [D..1]
s&s_onm h-rISh[TEI'IT Y + [inkReactionReverse: tBaliseGroupLinkReaction [0..1]
jf“—"::T"TE"“'"am" . +  locationAccuracy: tlensthid [0.1]
siplflnshunﬁrg uu;ex . + mversion: nonNegativelnteger [0..1]
trackiheadFres e
stoplfinstaffResponsibie 2y
aXsDoomplexTypes
BaliseGroupConnection
] sting strng string eXEDattributes
aenumerations aenumerations aenumerations senumeration +  reftRef
tBaliseGroupCoverage tBaliseGrouplinkReaction tMileagelirection tBaliseGroupConnecionType + type: tBalizeGrouptonnectionType

bevth applySenviceBrake nesmanal logical

Teone noReacton TEVETIE phy=ical

phyy=sical trainTnp

wirtual
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Speeds



#367: Extending the <speedProfile> element

* The situation: railML 3.1 implementation of speed profiles is
insufficient w.r.t. parameters required by ETCS specification.

* |deas:

rC"IML.org

Add boolean flag to identify basic speed profiles @isBasicSpeedProfile

Add new attribute to specify the maximum allowed cant deficiency:
@maxCantDeficiency (integer, 80..300)

Adapt enumeration values of attribute <trainType>@type to cover
.mixed” and ,all” trains; deprecate ,tiltingPassenger”

Leading parameters of speed profile: train type, air brake application
position, maximum cant deficiency (derive ETCS train category number)

Change cardinality of <trainType> from 0..1 to 0..*

Add new child element <trainType / etcsSpeedProfile> with attribue
@etcsTrainCategoryNumber (derived information!)

Deprecate <trainType>@etcsTrainCategoryNumber and
<trainType>@cantDeficiency
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#367: Extending the <speedProfile> element

L]
| ]
* The model (1/2):
String string totherEnumengtionolus string tOtherEnumerotion\ialue
aenumerations uEnUMEeration s 35 DU wenumerations AN NGO
tspeedrrofileinfluence tTiltingActuationType tBrakeTypeExt tairgrakeapplicationDirection tTrainTypeExt
decreasing active Nf&
increasing none P
pazzive 3
roliCompensation G
string .
string
wEnuUMErations L ETHLETVETA i
tBrake §
rakeType tTrainType
int=ger] int=ger] int=ger naine
. E
a¥SDzimpleTypes aXEDsimpleTypes XS DsimpleTypes i N SOTE 2 freight
tBrakePercentage tEtcsTrainCategoryMumber tCantDefidency FEELITNE T e mixed
cableBrake .
parkingBrake fatsse:ge .
handBrake e

Forum: https://www.railml.org/forum/index.php?t=msg&th=627&goto=2053&#msg 2053;
https://www.railml.org/forum/index.php?t=msg&th=686&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/367

Wiki: https://wiki3.railml.org/wiki/CO:speedProfile
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#367: Extending the <speedProfile> element

uXSDattributeGromps
aspeedprrofie

a)SDattributes
+ influence: tspeedrrofieinfiuence
+ maxCantDeficency: tCantDeficency

ral IM L.org

1.

tElementWithiD

aXEDoomplesTypes
tElementWith/ DandNome

+zpeedProfie

-

aXSDoomplexTypes
speedProfileload

ausen

a5 Dattributes
excesdsAxleload: tWeightTons [0..1]
excesdsMeterLoad: tMeterioadTonsPerhieter [0..1]
maxsxdeload: tWeightTons [0..1]
maxMeterLoad: thieteroadTonsFermeter [0..1]

+ o+ o+

aXSDoomplexType
speedrrofileTilting

ausen

a)SDattributes
+ acheation: tTiting ActuationType [0..1]
+ maxTitingAngle: tangleDegOuadrant [0..1]

* The model (2/2):

aXSDoomplenTypes
SpeedProfileBraking

a5 Dattributes
+ brakeType: tBrakeTypeEnt
+ airBrakeAppicationPosition: tAirBrakeApplicationDirection [0..1]
+ minBrakePercentage: tBrakePercentage [0..1]

sXSDoomplexTypes
speedProfileTrainType

a5 Dattributes
+ etcsTrainCategoryNumber: tEtcsTrainCategoryNumber [0..1]
+ type: tTrainTypeExt [0..1]
+ cantDeficiency: tCantDeficency [0..1]
axSDelements
+ etosspesdrrofie: Spesdrrofileetos [0..1]

aXSDcomplexTypes
SpeedProfileEtcs

a)SDattributes
+ etcsTrainCategonyNumber: tEtcsTrainCategonyNumber
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#496: Reference to train from speedSection

* The task:

* |tis necessary to have a reference from a speedSection to the part of
the train, for which the speed is valid.

* Solution:

 In element <speedSection> new attribute @refersToTrain
(tTrainRelation) shall be added

* In element <signallS><isSpeedSignal> the attribute @trainRelation
(tTrainRelation) shall be marked DEPRECATED

e Enum value "midOfTrain” shall remain

Forum: https://www.railml.org/forum/index.php?t=msg&th=840&goto=2858&#msg 2858

Trac: https://development.railml.org/railml/version3/-/issues/496

Wiki: https://wiki3.railml.org/wiki/|S:speedSection
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#496: Reference to train from speedSection

a¥sDoomplexTypes

+ip

[Section

FunctionalinfrostructunsEntity

a)s DoomplexTypes
SpeedSection

tspeed

aXSDEimpleTypes
Comimond::
tspeedkmPerHour

* The model:
string
e
end
rC"IML.org

1.

L]

+

+ o+ o+ o+

TS Dekements

vabdForspesdprofile: tElementuithi Cref [0..*]
TS Dattributes

manspeed: tWhiax

ETemporary: boolean [D..1]

i=Signalized: boolean [0..1]

refersToTrain: tTrainkelation [D..1]
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#501: Move attribute @mVersion in speedProfile

* The situation:

* The element <speedProfile> is missing an attribute for defining the
ETCS version. Instead, the child element <speedProfile / trainType /
etcsSpeedProfile> has it (@mVersion)

 |dea / Solution:

* Attribute @mVersion shall be moved from <speedProfile / trainType /
etcsSpeedProfile> to parent element <speedProfile>

Forum: https://www.railml.org/forum/index.php?t=msg&th=818&goto=2935&#msg 2935

Trac: https://development.railml.org/railml/version3/-/issues/500

Wiki:
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#502: Axle load related speed profiles

* The situation:

« The definition of axle load related speed profiles is not clear. Therefore, a
renaming and extension of attributes in the related speed profile sub
type is required.

* Solution:
« Rename attributes in element <speedProfile><load>
* (@maxAxleLoad into (@exceedsAxleLoad
* (@maxMeterLoad into @exceedsMeterlLoad

Forum:

Trac: https://development.railml.org/railml/version3/-/issues/502

Wiki:

rC"IML.org Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)


https://development.railml.org/railml/version3/-/issues/502

#502: Axle load related speed profiles

 The model:

iElementiAithiD

aXSDoomplexTypes
tElementwithiDandN ame

+spesdrrofie

a)isDattributeGroup:
aSpeadProfile

+
+

a5 Dattributes
influence: tSpeedprofieinfluence
maxCantleficency: tCantDeficency

ral IM L.org

a}sDoomplexTypes
SpeedProfileLoad

—

AUSER

+ o+ o+ o+

a}SDattributes

expeedsAxndeload: tWeightTons [0..1]
exceedsMeterLoad: theterioad TonsPerhister [0..1]
maxdxieLoad: tWeizhtTons [0..1]

maxheterLoad: thsterioadTonsPereter [0L.1]

XS DoomplexTypes
SpeedProfieTilting

—

AUSER

+
+

a}SDattributes

actuation: tTilting ActuationType [0..1]
maxTitingAngle: tAngieDegQuadrant [0.1]

a}SDoomplexTypes
SpeedrrofileBraking

+
+
+

a}SDattributes

brakeType: tBrakeTypeExt

airBrakeApplicationPosition: tAirBrakeapphcationDirection [D..1]

minBrakeperoentage: tBrakePercentaze [0..1]
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Tracks



#368: Definition of a Track

* The situation:

« The current definition of a track is very strict: ,A Track is defined by a
railway section between two switches/crossings or between a
switch/crossing and a buffer stop. ”

* |dea:

» allow for more flexible definition of a <track> in order to allow for very
short tracks and very long tracks
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#368: Definition of a Track

* The situation:

« The current definition of a track is very strict: ,A Track is defined by a
railway section between two switches/crossings or between a
switch/crossing and a buffer stop. ”

* |dea:

« allow for more flexible definition of a <track> in order to allow for very
short tracks and very long tracks
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#368: Definition of a Track

* The situation:

« The current definition of a track is very strict: ,A Track is defined by a
railway section between two switches/crossings or between a
switch/crossing and a buffer stop. ”

* |dea:

« allow for more flexible definition of a <track> in order to allow for very
short tracks and very long tracks

Bf Arnau Bf Cstadt
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#368: Definition of a Track

* The situation:

« The current definition of a track is very strict: ,A Track is defined by a
railway section between two switches/crossings or between a
switch/crossing and a buffer stop. ”

* |dea:

» allow for more flexible definition of a <track> in order to allow for very
short tracks and very long tracks

* Solution:

 Track... is a railway section that can be traversed by a train in a
continuous motion.

Forum: https://www.railml.org/forum/index.php?t=msg&th=684&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/368

Wiki: https://wiki3.railml.org/wiki/IS:track
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#369: Track length

* The situation:

* |nrailML 3.1 each <track> element has to have at least one child
element <length>

* |dea:

» Make <track><length> completely optional, because there are use
cases (e.g. in timetable) that don't need the length information -
change cardinality of <track / length> from 1..* to 0..*

* To be clarified: how about the version downwards compatibility of
such a change?

Forum: https://www.railml.org/forum/index.php?t=msg&th=678&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/369

Wiki: https://wiki3.railml.org/wiki/IS:track; https://wiki3.railml.org/wiki/IS:length
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#369: Track length

 The model:

rC"IML.org

axsDoomplesTypes
Tracks
Functionalinfrostructuns Entity
+track eXSDComplexTypes
1 - Track

a}sDelements

+ trackBegin: tElementwith Dref [0..1]

+ trackEnd: tElementwithiDref [0..1]

+ length: Length [0..*]

+ belongsToParent: tElementwithi Dref [0..1]
axsDattributex

+ type: tTrackType

+ infrastructureianagerkef: thef [0..1]

a}SDoomplesTypes
Length

a}SDattributes
+ wvalee: tLengthmM

F——————— ==+ type:tlengthTypeEst

+ mainDirection: tExtendedDirection [0..1]

string string
aenumeration* aEnuEmeration*
tTrackType tLengthType
mainTrack operationa
zecondary Track phys=ica
zidingTrack
connecting Track

+  validForDirection: tExtendedDirection [0..1]

=tring
aEnumeration»
tExtendedDirection

both
reverse

MeDmna

Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)



#475: Make <track> (@type optional

 The situation:
* InrailML 3.1 attribute <track>@type is mandatory

* |dea / Solution:
* Attribute <track>@type shall become optional
* This change will become effective with railML 3.3 (compatibility reasons)

Forum: https://www.railml.org/forum/index.php?t=msg&goto=2880&#msg 2880

Trac: https://development.railml.org/railml/version3/-/issues/475

Wiki: https://wiki3.railml.org/wiki/IS:track
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Level Crossings



#377: Extending the Level Crossing Model

e The situation:
* railML 3.1 model of LX is not sufficient to meet ETCS Track Net
requirements
* |deas:

* Add new child element <etcsLevelCrossing> for ETCS related attributes
of the Level Crossing

* Add parameter @etcsID that corresponds with ETCS variables NID_TSR or
NID_LX

« Add @mVersion (non-negative integer) to specify the ETCS version

Forum: https://www.railml.org/forum/index.php?t=msg&th=555&g0t0=2399&#msg 2399;
https://www.railml.org/forum/index.php?t=msg&th=7598&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/377

Wiki: https://wiki3.railml.org/wiki/IS:levelCrossinglS
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#377: Extending the Level Crossing Model

* |deas (continued):

* Add element <linkedSpeedSection> to reference a <speedSection> that
defines the speed for passing the LX in unprotected mode

 Add attribute @lengthOfStoppingAreaBeforeLevelCrossing to put
distance between stopping point in front of LX and LX itself

 Deprecate <levelCrossinglL>@unprotectedSpeed (replaced by linked
speedSection information)

Forum: https://www.railml.org/forum/index.php?t=msg&th=555&g0t0=2399&#msg 2399;
https://www.railml.org/forum/index.php?t=msg&th=7598&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/377

Wiki: https://wiki3.railml.org/wiki/IS:levelCrossinglS
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#377: Extending the Level Crossing Model

FunctionalinfrostructursEntity tElementWithi Dangdhiome
a}sDoomplexTypes +rrossesElement aXSOComplexTypes
MCrossing CrossedElement
1 o.*
HEDattributes
* The model: "
e O e . + type: tCressedElement TypeExt
[l\_\. + refitref[0..1]
aXEDextension»
aXSDoomplesType
aXSDoomplexTypes LevelCrossing|5 aXSDoomplexTypes XS DoomplexTypes
LevelCrossingsls LevelCrossing Protection ETCS
HevellrossinglS | venaiements
2|+ protection: LevelCrossingProtection [0..1] “XEDattrbutes aX5Dattributer
" |+ etestevelcrossing: LevelorassingEtes[0.1] 00 | _ _ _ __ = +  bamiers: tLevelCrossing ProtectionBamerExt [0..1] + mVersion: nonNegativeinteger
+ linkedSpeedSection: tElementuithi Dref [0..%] wuses + [fights: tleveiCrossingProtectionLightsExt [0..1]
R +  3opustic: tlevelCrossing ProtectionAoousticExt [0..1]
- - N + hasactiveProtection: boolean [0..1]
+ obstadeDetection: tlevelCrossingObstadeDetection [0..1]
+ opensOnDemand: boolean [0..1]
+ activation: tLevelCrossingActivation [0..1] a}SDoomplexTypes
+ supervision: tLevelCrossingSupervizion [0..1] LevelCrossingEtes
+ belongsTorarent:tRefl0l] 000 - ——
+ basedOnTemplate: tRef [0..1] usEs X5 Dattributes
+ lengthofstoppingareaBeforelevelCrossing: tlengthn [0..1] +  etcsiD: nonNegatvelnteger
string totherEnumenstion'alue totherEnumenstionlalue totherEnumenstionValue totherEnumenstionl'olue
aenumeration wXSDunion* aXSDunion= wXSDunion* w XS Dunion*
tLevedCrossing Activation tLevelCrossingProtection BarrierExt tLevedCrossing ProtectionLightsExt tlevelCrossing ProtectionAcousticExt terossedElement TypeExt
infrastructureAutomatic
infrastructureManusl
none
trainAwtomatic
trainfanual
string aEmEmerations WENIMErations WENIMEration: aEnEmeration:s
tLevelCrossingProtectionBarri tLevelCrossing Protectionls tlevelCrossing ProtecionAcoustic tCrossedEle
- rossing rrier rossing Lights ressing| mentType
tLevelCrossingSupervision doubleHaifEamer continuous bell arez
N B none flazhing none ity
_::ff: :;ﬁx‘x singleFullBamer nane cyceway
=ingleHalfBarmar footway
none lake
trainhanual T
peak
permizsiveRkoad
primaryRoad
string privateroad
aenumerations ndge
tlevelCrossingObstadeDetection ”"Ed'
oa
automatic o . . . secondaryRoad
mamsal Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Confererree)
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#377: Extending the Level Crossing Model

* Open issues:

» More detailed model of barriers (loca glation to railway and road;
name)

 More detailed model of lights (locz
name; signal screen)
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#506: Updating crossed element type crererumersionvaie

5 RO

— tCrossedElementTypeExt
e Situation:
 Type of crossed element (for bridge, tunnel, level
crossing) misses values for specifying different types sting
Of I’0aC|S mr;j;;dn;'at'unx
o
* |dea / solution: Soutuzy.
ke
* New values (primaryRoad, secondaryRoad, i
tertiaryRoad, permissiveRoad, privateRoad) shall be —
added to existing enum attribute rivaetond
<levelCrossingIS>@type. dver
S:i:nda"ymd
tertiaryRoad
\'a_e-y
r3lway

Forum: https://www.railml.org/forum/index.php?t=msg&th=874&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/506

Wiki: https://wiki3.railml.org/wiki/IS:crossesElement
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Switches and Crossings



#380: Adding branches to crossing

* The situation:

* railML 3.1 <crossing> element is missing information about its two
straight branches

* |dea:

* Add new child element <straightBranch> with cardinality 2 with same
parameters like <*Branch> of <switchElement>

« Reference to topology element <netRelation>: @netRelationRef
* Length of branch: @length

 Radius of branch shall be zero (=straight): @radius=,0"

* Speed along the branch: @branchingSpeed

Forum: https://www.railml.org/forum/index.php?t=msg&th=728&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/380

Wiki: https://wiki3.railml.org/wiki/IS:crossing; https://wiki3.railml.org/wiki/|S:straightBranch
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#380: Adding branches to crossing

 The model:

Trocknods
tﬁSDcmm!uT‘ppel X5 DoomplexTypes
Oroeings -+Horossing Crossing
L L. a}sDelements
+ straightBranch: SwitchCrossingBranch [0..2]

aXEDoomplexTypes
SwitchCrossingBranch

s aiSDattributes

branchingSpeed: tSpeedkmPerHour [0.. 1]
joiningSpeed: tSpeedkmPertiour [0..1]
netRelationkef: tRef [0..1]

+  radius; tbengthid [0..1]

+ lenzth: tLengthi [0..1]

+ 4+
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#484: Modelling switch crossings in infrastructure

* The situation:

« Sometimes, switch crossings are modelled as composition of simple
switches. This modelling approach is currently not supported.

* |dea / Solution:
* Introduce new <switchlS>@type value ,switchCrossingPart”

* Add new attribute <switchlS>@belongsToParent to allow for
referencing from a switch crossing part to a switch crossing consisting
of these parts

Forum: https://www.railml.org/forum/index.php?t=msg&th=839&goto=2855&#msg 2855

Trac: https://development.railml.org/railml/version3/-/issues/484

Wiki: https://wiki3.railml.org/wiki/IS:switchlS; https://wiki3.railml.org/wiki/IL:switchlL
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#484: Modelling switch crossings in infrastructure

 The model:

+switchls 1.*

Trockods

XS DoomplexTypes
Switchls

+
+
-+
-+
-+

A e

a}SDelements
ieftBranch: SwitchCrossingBranch [0..1]
rightBranch: SwitchCrossingBranch [0..1]
straightBranch: SwitchCrozsingBranch [0..2]
tumning Branch: SwitchCrossing Branch [0..2]
ocationReference: SwitchLocationReference [0..1]

a)sDattribute s
belongsToParent: thef [0..1]
type: tSwitchType [0..1]
continueCowrse: tCowrse [0..1]
branchCouwrse: tCowrse [0..1]
bazedOnTemplate: thef [0..1]

rC"IML.org

———————————— =3 aXSDattributes

—————————— — — == uxsDattributes

-

totherEnumenrtion \alus
W30S DRI
tswitchTypeExt
string
aEnumEration»
tSwitchType

aXSDoomplexTypes
SwitchLocationReference

+ tangentlength: tLenathhd
+ referencePoint: SwitchReferencePoint

doubleSwitchCrossing
switchCrossingPart
insideCunvedswitch
ondinanySwitch
outsideCurvedswitch
singleswitchCrossing

a}SDoomplexTypes
SwitchCrossing Branch

fLzss +  branchingspeed: tspesdkmPerHour [0..1]
+ joiningspesd: tSpeedkmPertour [0..1]

+ netRelatonRef: thef [0..1]

+  radius: tLengthhd [0..1]

+ length: tLengthM [0..1]

TUTEN
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#493: Switches and their reference points

* The situation:

* railML 3 switch data model is missing information about switch tangent
length that is required to calculate the alternative switch reference point

 |dea / Solution:

* Introduce new optional child element <switchiS><locationReference>
with attributes @tangentLength (tLengthM) to describe the switch
tangent length and @referencePoint (switchBegin, switchCenter) to
define the switch location reference point given by the spot location

 <switchlS><locationReference> shall only be used if the switch is
located using a <spotLocation>

Forum: https://www.railml.org/forum/index.php?t=msg&th=858&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/493

Wiki: https://wiki3.railml.org/wiki/IS:switchIS
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#493: Switches and their reference points

axSDComplexTypes
* The model: .

+ewitchIs | f1..*

Trock Nogs aNSDoomplexTypes
aXEDoomplexTypes SwitchlLocationReference
switcs 1 0

————————— — — — T aXSOattributes "';

e —— fuses + tangenilength: tlengthid [

+ leftBranch: SwitchCrossingBranch [0..1] +  referencefoint: SuichReferencePoint I

+ rightBranch: switchCrossingBranch [0..1] :

+ straightBranch: SwitchCrossingBranch [0..2] uX5DoomplexTypes [

+ tumingBranch: SwitchCrossing Bramch [0..2] SwitchCrossingBranch i

+ locationReference: SwitchLocationReference [0..1] |

T — ——————— — — — — — T uXSDattributes :

+ belongsToParent: thef [0..1] fuzes + branchinzSpeed: tSpeedkmPertiour [0..1] [
+ type: tSwitchType [0..1] + joiningSpeed: tSpeedKmPertiour [0..1] -

+ continueCouwrse: toourse [0.. 1] + netRelationRef: tRef [0..1] |

+ branchCowrse: tCowrse [0..1] ol +  radius: tlengthm [0..1] |

+ bassdonTemplate: tRef [0..1] - =d + length: tLengthi [0..1] :

- - - I

|

|

|

W
aEmmEration»
[switchReferencePoint

switchBegin
switchCenter
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Platforms, Platform edges and stopping
places



#438: Introduce <platformEdge>

e The situation:

* railML 3.1 element <platform> is not sufficient to model both, platforms
and platform edges

* |deas:

« Add new functional infrastructure element <platformEdge> (derived
from FunctionallnfrastructureEntity) with parameters
@belongsToParent, @belongsToPlatform, @height and <length>

* Deprecate @height and <length> in <platform>

Forum: https://www.railml.org/forum/index.php?t=msg&th=650&goto=2133&#msg 2133

Trac: https://development.railml.org/railml/version3/-/issues/438

Wiki: https://wiki3.railml.org/wiki/IS:platform; https://wiki3.railml.org/wiki/IS:platformEdge
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#438: Introduce <platformEdge>

 The model:

SR E T xS DoomplesTypes
PlatformEdges
FunctionglinfrostractureEntity
a}SDoomplexTypes
1 = T e
|
Hplatorm | elements : +platformEdze FunctionalinfrostructureEntity
1 ¢ |+ ownsFlatiormEdge: tElementWith| Dref [0..*] e aXSDcomplexTypes
+  width: Length [0..*] I 1.t PlatformEdge
+ length: Length [0..*] V
aXSDattributer wXSDoomplexType» u}SDattnibube
+ belongsToRarent: tRef [0..1] Length + |belongsToFarent: tRef [0..1]
+ bassdonTemplate: tRef [0..1] e e + height: tlengthiM [0..1]
+ height: tlengthM [0..1] aXSDattribute: auses +  belongsToplatfiorm: tRef [0..1]
+ wvalue: tlengthm wXSDelements
+  type:tlengthTypeBa + lenzth: Length [0..*]
+ wvalidForDirection: tExtendedDirection [0..1]
aEnuMeration» totherEnumengtiontalue
Common3:: aXsDUnons
tExtendedDirection tLensthTypeExt
both
PEVETIE
normal %
Etring
wEnumerations
tiengthType
operational
physzical
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#454: Stopping places and platform edges

* The situation:

* InrailML 3.1 a <stoppingPlace> can reference only one <platformEdge>
with the attribute @platformEdgeRef

* Thereis a need for referencing more than one platform edges...

* |dea:

* Existing attribute <stoppingPlace>@platformEdgeRef shall be marked
DEPRECATED

* A new optional and repeatable child element
<allowsUsageOfPlatformEdge> shall be introduced to reference a
<platformEdge> element

Forum: https://www.railml.org/forum/index.php?t=msg&goto=2644&#msg 2644

Trac: https://development.railml.org/railml/version3/-/issues/454

Wiki: https://wiki3.railml.org/wiki/IS:stoppingPlace
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#454: Stopping places and platform edges

 The model:

adSDoomplexTypes
S = +stoppingFlace

1 1.*

totherEnumenstionValus

L 4C5 DL
tTrainfiovementTypeExt

string
aEIMErAtion

tTrainfovementType

allTrains
freizhtTrainz
pazzengerTraing
shunting

rC"IML.org

Funciionalinfrestructune Entity

a}EDoomplexTypes
StoppingPlace

w)¥sDattributeGrowps
astopping Place

+
+

a}SDelements

validForTrainhovement: Trainhbdovement [0 *]
allowsUzageOTtriatiormEdze: tElementWith| Dref [0..*]

+ 4+ + 4+ o+t

a5 Dattribute s
izSizgnalived: boolean [D..1]
trainRelation: tTrainRelation [0..1]
platformEdzeRef: tRef [0..1]
trainLenzth: tLengthnd [0.1]
axlelount: positivelnteger [0..1]
wagonCount: positivelnteger [0..1]
verbalConstraint: string [0..1]

@} S DOomMplenTy pe »
Trainhovement

axsDattributes
+ type: tTrainhovementTypeExt
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Topology



#325: railML data in one vs splitted files

e The situation:

* In case of big railway networks it may be necessary to cut it into smaller
parts that shall be put into separate railML files

* How to realize the splitting in the data?

* ldeas:
« Make use of UUIDs to enable element referencing from file externals
* Realize clear cutting in railML topology layer

Forum: https://www.railml.org/forum/index.php?t=msg&th=637&goto=2083&#msg 2083

Trac: https://development.railml.org/railml/version3/-/issues/325;
https://development.railml.org/railml/version3/-/issues/363

Wiki:
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Splitted Infrastructure

* Splitting of infrastructure networks starts at topology level

Simple Example

®
rallML Topology
v12 (June 29, 2020)
|
|
i
|
_ 2—68F | -
) / | 69A—am> \ -
[ | E ]
Bor'der
km 1,500
Micro Topology
a0l /b a03 —x019> x02 > b03 .:504 bO1 -
a02 b05 § b02 >
Meso Topology

—

all

E—

a2 -

rC"IML.org

b1l
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Splitted Infrastructure

* Splitting of infrastructure networks starts at topology level

®  Simple Example
I'CII|ML v12 (.JFl)Jne 29, 20205)

Topology

[2—68F

m

m

/

Micro Topology

Meso Topology

—

rC"IML.org

File 1

w

Border
km 1,500

X02 > b03 P bO1

x12 - b1l
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Splitted Infrastructure Mmemomet N

|
e
|
 UUID may be helpful for external |
referencing of NetElements |
* NetElements don’t necessarily have to I ‘ength o the NetEement
|
|
|
|
|
|

know connected NetRelations

______________

0=
{5} railzisvalid 'ﬁ
..........................
EI-..-:n
1= | | " e
I]..-::-

--------------------------------------------------------------

—(—--—:E|—| raili:associatedPositioning Syst...

1.=

. raili:netElement El']—'— : - _r:1;|_3_r_él:qi|_c;|; ‘
|
|
|
|
|
|
|
|
|
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S p | Itted | nfrastru Ctu re rail3:NetRelation

* NetRelation requires references two both
NetElements that are connected by it

* References allow for UUID too

______________

______________

____________

z

rail3:elementA [+

railZ:elementB [+

—_———
| raild:tElementWithlDref _|

| £ attributes

raili:elementi
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#452: Driving directions in macroscopic nodes

|
Bf Cranz [OC]
km 4,800 (8176)
. . km 0,000 (8671)
* Motivation:
! .o . 69W03 — @—69P2 \ﬁ:z:‘ — 60W05 — 4.—_:_69
T T T £ T T T
69A—@B)» 69N2—ID
1 69GS04 6OW06 69W07<.—|—_|69P1 1 __ 69W08ab <.__|'_69
E . ' 69N1'l—.> /GQWOIBCd I
69W04Y+—1] N ‘ - _'_69P3 _
T 6oW10 69W09 | | G6IN3 »
69C
8 § Hp Funera [OFN]
< T 69VWC km 0,947 m—69Vc
Al Bf Grestin [OGR]
km 6,385 70A
70P1IN, \:1:‘1 —— 70W0L —
70N1— '
L_70P2 1 /

b—®  70Br=y vz ‘ 70N2]

—>— cil
\yll

—i—__ gl :S
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#452: Driving directions in macroscopic nodes

* The situation:

» Without a microscopic model of the connections within a macroscopic
node, it is not possible to identify possible direction changes of the
railway vehicle

 Question: how to model connections in the macroscopic node without
microscopic modelling?

 Topology external proposal (by Thomas Langkamm)
» Topology internal proposal (by Christian Rahmig)

Forum: https://www.railml.org/forum/index.php?t=msg&th=838&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/452
https://development.railml.org/railml/version2/-/issues/413 (railML 2)

Wiki:

rC"IML.org Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)
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#452: Driving directions in macroscopic nodes

* Idea (proposal Thomas):
* New element <travelPathinformation> in <topology>

* <travelPathIinformation> shall refer to three <netElement> objects with
<from>, <via> and <to>

e Attributes

rC"IML.org

(@directed (boolean)
@distance (tLengthM)
@lengthRestriction (tLengthM)
@changesDirection (boolean)

@numberOfDirectionChanges (positive integer)

@requiresShunting (boolean)
(@crossesContraflowTraffic (boolean)

For details of solution proposal
by Thomas see forum

Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)




#452: Driving directions in macroscopic nodes

 The model:

+netElement

XS DoomplexTypes
NetElement

L-*| wxspattributes

+ length: tLengthm [0..1]
axsDelements
+ designator: Designator [0..*]

+netTravelpath sHSDeompleaTypes
. NetTravelPath

)

1.+
a5 Dattributes
directed: boolean
distance: tLengthii
lengthRestriction: boolean
changesDirection: boolean
numberofDirectionChanges: nonNegativelnteger
requiresShunting: boodean
crossesContraflowTraffic: boolean

+ o+ o+ o+ o+

a}sDelements
+ from: NetElementRef
+ wia: NetElementRef
+ to: MetElementRef

a}SoomplexT...
NetElementRef

aXSDattributes
+  ref: tRef

ral IM L.org
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#476: Extend <netElement> with <designator>

* The situation:

* railML 3 topology element <netElement> is missing option for putting
designators

* |deas:
 Option 1: extend RTM with designator child element for NetElement

* Option 2: extend railML 3 infrastructure element NetElement (deriving
from RTM) with designator

* Solution: option 2 has been implemented

Forum: https://www.railml.org/forum/index.php?t=msg&goto=2879&#msg 2879

Trac: https://development.railml.org/railml/version3/-/issues/476;
https://development.railml.org/railml/railtopomodel/-/issues/1

Wiki: https://wiki3.railml.org/wiki/|S:netElement
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#476: Extend <netElement> with <designator>

 The model:

RTW_NomedResounre

a XS DoomplexType
RTAAroingL3::
RTI_Network

aXEDelement s

1.*|+ length: tLengthna [0..1]

+ designator: Desiznator [0..%]

aNSoomplexT...
+network Network
1.+ a}SDextension:
a}SDcomplexTypes
MetElement
+netElement
axsDattibutes —

RTI_ CompositionistElzmeant

a ) S DopmiplexTypes
RTMAralhLI::

RTM_Positioning MetElement

XS DonmplexTy. ..
Common3: Desgnator

L=

LSS &

a5 Dattributes
+ registern sting
+ entry: string
+  description: string

rC||IML.org Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)
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#481: Redundant references in railML 3 topology

The situation.
(= pineme ]

Reference from <netRelation> to

0.m
<netElement> is mandatory (o e
Reference from <netElementsto || 0
""""" o
e |dea: DEPRECATED, Plsse. e
o l;t.E':_E_E:"E-"_:. o

DEPRECATE reference from
<netElement> to <netRelation> as it
is redundant

-~ rail3:associatedPositioningSystem

|
|
|
|
N
<netRelation> is optional [ netEiement @4——@3-5._'_3_"_“_5?‘?!&"!
|
|
|
|
|
|
|
|
|

Forum: https://www.railml.org/forum/index.php?t=msg&th=828&goto=2827&#msg 2827

Trac: https://development.railml.org/railml/version3/-/issues/481 ;
https://development.railml.org/railml/railtopomodel/-/issues/10

Wiki:

raflMLorg Christian Rahmig > railML 3.2 1S > 26.04.2022 (41st railML Conference)
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#487: Correct datatype of attribute (@sequence

* The situation:

* Some sequences are of type int
values

* Solution:
* Thisisan RTM issue...
+ Change datatype of @sequence from int to non
 This affects elements:

* <linearLocation / associatedNetElement>
* <netElement / elementCollectionOrdered>

Forum:

Trac: https://development.railml.org/railml/version3/-/issues/487 (old)
https://development.railml.org/railml/railtopomodel/-/issues/9

Wiki:
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#500: Remove attribute (@keepsOrientation

* The situation:

 The attribute <associatedNetElement> (@keepsOrientation (boolean) is
unclear in its usage

 |dea / Solution:

* Attribute @keepsOrientation (is mandatory in railML 3.1) will be marked
.deprecated” in railML 3.2 and removed with railML 3.3

Forum: https://www.railml.org/forum/index.php?t=msg&th=818&goto=2935&#msg 2935

Trac: https://development.railml.org/railml/version3/-/issues/500

Wiki:
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#500: Remove attribute (@keepsOrientation

| rail3:RTM_~Associated NetElement

B attributes
netElementRef

 The model:

rail3:associated NetElement [ﬁ]—]— posBegin |

1.2 || | ' oosEnd :

_______________________________

_[:]34 """"""""""""""" |
:r"i rail3: geometricCoordinateEnd |

|

|

|

| -4 (213 linearCoordinateBegin [ |
|

|

| i afinearCoordinateEnd H
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Line, Operational Point, Mileage change



#441: Extension of <opEquipment>

* The situation:

 OperationalPoint can reference platforms, tracks, signals,
stoppingPlaces and serviceSections, but not switches and derailers

* |dea:

« Option 1: extend <opEquipment> with <ownsStoppingPlaces>,
<ownsSwitch> and <ownsDerailer>

 Option 2: introduce generic child element
<ownslinfrastructureElement>

Option 2 has been implemented.

Forum: https://www.railml.org/forum/index.php?t=msg&th=667&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/441

Wiki: https://wiki3.railml.org/wiki/IS:opEquipment; https://wiki3.railml.org/wiki/CO:ownsInfrastructureElement
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#441: Extension of <opEquipment>

 The model:

XS DoomplexTypes
CpOperation

mw-pﬂm* Fmﬂﬁ‘ﬁﬂmﬁfﬂﬁﬂ
- - +operational Foint
OperationalPoints pe aXSDoomplesTypes
1 OperationalPoint
aXsDelements
+ infrastructurendanagerkef: tElementwithi Dref [0..#]
+ connectedToline: tElementywithiDref [0..*]
+  [limitedByBorder: tElementwithl Dref [0..%]
+ opEquipment: OpEquipment [0..1]
+ opOperations: OpOperations [0..1]
a}5Dattributes
+ |belongsToParent: thef [0..1]
+ |basedOnTemplate: thef [0..1]
+ timezone: string [0..1]
XS DoomplexTypes aXSDoomplexTypes
OpEquipment CpOrperations
a}selements aXshelement=
+ ownsPlatiorm: tElementWithi Dref [0..*] + apDperation: OpOperation [1..*]
+ ownsTrack: tElementwithiDref [0..*]
+ ownsSignal: tElementwithi Dref [0..#]
+ ownsStoppingPlace: tElementywithl Dref [0..*]
+ ownsServicesection: tElementyith Dref [D..*]
+ ownsinfrastructureElement: tElementiwithl Dref [0.. %]
a) S Dattribute s
+ numbercfstationTracks: positivelnteger [0..1]

rC"IML.org

aXSDattributes
+ operationalType: tOpOperationalTypeExt
+ trafficType: tOpTrafficTypeEst

Christian Rahmig > railML 3.2 IS > 26.04.2022 (41st railML Conference)



#442: Transfer times for connections

* The situation:

* InrailML 2.x transfer times between trains are modelled in timetable
domain with @minConnectionTime

* InrailML 3.x transfer times are not yet modelled

* |dea:

* Since transfer times seem to be constant for platform relations, the idea
has been formulated to implement transfer times in infrastructure
domain (connected with platforms)

Decision from railML TT developers group:
transfer times shall be modelled in TT

Forum: https://www.railml.org/forum/index.php?t=msg&th=714&goto=2382&#msg 2382

Trac: https://development.railml.org/railml/version3/-/issues/442

Wiki:
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#478: New element for mileage change modelling

* The situation:

In railML 3.1 mileage changes are being modelled using
<linearPositioningSystem> with <anchor> points (RTM approach)

* |dea:

Introduce new functional infrastructure element <mileageChange>
<mileageChange>@type (gap, overlap) describes the km jump

<mileageChange> has two <spotlLocation> child elements to describe
the incoming and the outgoing mileage

<mileageChange>@from references ,incoming” spot location
<mileageChange>@to references ,outgoing” spot location

Forum: https://www.railml.org/forum/index.php?t=msg&th=829&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/478

Wiki:
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#478: New element for mileage change modelling

 The model:

rC"IML.org

a}SoomplexT. ..
MilezgeChanges

+milzageChanze

Entityis
XS DoomplexTypes
FunctionalinfrostractureEntity
aXSDelements

+ designator: Designator [0..*]
+ external; External [0..*]

+ typeDlesignator: TypeDesiznator [0..*%]

?

S DCOMplexType
MileageChanze

1“1-

aXSDattributes
+ type: MileageChangeType
+  Trom: tRef
+ oo tRef

Etring
aESNIMEration

MileageChangeType

gap
overiap
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#497: Support for line operation mode

e Task:

» railML should support describing the mode of operation for a line or
parts of it. This should be done by referring to either an enumeration or a
register. As a minimum the values RIL408, RIL436, RIL437 and RIL438

should be supported.

* Solution:

* Implement a new child element <line><lineOperation> with extendable
enum attribute @modeOfOperation

Forum:

Trac: https://development.railml.org/railml/version3/-/issues/497

Wiki: https://wiki3.railml.org/wiki/IS:line
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#497: Support for line operation mode

I
+'r5\l/1...‘ xS DoomplexTypes
* The model: N
XS DoomplenTypes o _ = wsDswbues
Line P + maxGradient: tradientPerhille [0..1]
+ numberofTracks: thumberofTracks [0..1]
TXEDelements + minRadius: tlengthi [0..1]
+ beginsinOP: tElementwithl Dref [0..1]
+ endsinOP: tElementwithiDref [0.. 1]
+ length: Length [0..%]
+ [ineTrafficcode: LineTrafficCode [0 *] aX5DoomplexTypes
+  lineCombinedTransportCode: LineCombined TransportCode [0..*] linePerformance
+ [linelayout: Linelayout [0..1]
+ lineperformance: LinePerformance [0..1] a¥SDattributes
+ lineOperation: LineOperation (0..1] - _”_:u_ — == + maxSpeed: tSpeedkmPertiour [0..1]
a¥EDattributes h + maxTrainlength: tLengthi [0..1]
+ infrastructurehdanagerhef: thef [0..1] + usableplatformiensth: tlengthi [0..1]
+ [FneCategory: tUineCategoryExt [0..1] + signaliedErakingDistance: tLengthid
tothercnumerationalus + fineType: tlineType [0..1] axsDelements
) +  belongzToparent: thef [0..1] + allowedloadingGauge: tElementuvith Dref [0, ]
S5 DR A0 * + bazsdonTemplate: tRef [0.1] + allowedweizht: tElementwithiDref [0..*]
tlineOperationhiodeExt : T 0
|
!
| | [
| |
| | I
| | : a XS DoomplexTypes
| | i LineCombinedTransportCode
| |
|
: : L _ =| sxsDattibutes
| | Az + wagonCompatibilityCode: string
string | | +  profileNumber: integer
| |
@ EMUMTAET3 tion : I
o = |
tlineCOperationMode | [ aXSDoomplexTypes
| | LineTrafficCode
RILADE | L——————
- : TESE aXSDattributes
RILAZT i +  valve: tineTrafficCodeExt
|
RILA3E |
|
|
|
. u:(S_Dmmpa-c_yp-ew
S LineOperation
rC"IML.org uNSDattributes
+ modeCfoperation: tlineOperationModeExt




#505: Standard braking distance at a line

e Situation:

* railML 3 misses data model for signalled braking distance (default
distance between distant signal and main signal)

* |dea / solution:

« New optional attribute @signalledBrakingDistance (tLengthM) shall be
added in <line / linePerformance>

Forum: https://www.railml.org/forum/index.php?t=msg&th=872&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/505

Wiki: https://wiki3.railml.org/wiki/IS:linePerformance
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#422: Natural hazards detection

* The problem:

* How to model areas where technical systems for natural hazard
detection (e.g. avalanche, sand, camels, reindeer...) are installed

* These detectors may trigger reactions in a TMS

* |deas:

* Introduce generic infrastructure element <detector> that @detects
different types of hazards

» Types of hazards as open enumeration list

« <detector> can be <linkedWith>(@ref restriction area that defines a
certain operational reaction (e.g. ,noStopping”) on the detected hazard

Forum: https://www.railml.org/forum/index.php?t=msg&th=791&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/422

Wiki: https://wiki3.railml.org/wiki/|S:detector
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#422: Natural hazards detection

¢ S 0 | u t 1on: Hazard Designator BaseObject RestrictionAreaType

e Detecting hazards d N

Entityl ocation NamedC

1

NetworkRessource

|

NetEnfity

-

FunctionallnfrastructureEntity

T

ResftrictionArea

Detector
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#422: Natural hazards detection

* The model:
e <detector>

Entityis

a3 S DoomplesType»
Functionalinfrostructure Entity

a )5 Delements
+ designator: Designator [0..*)
+ extemnal: External [0 4]
+ typeleziznator: TypeDesiznator [D..*]

rC"IML.org

[
aXS DoomiphexT. - aXS Doomphes Ty pe»
Detectors +detector Detector
L.*| axSDattributes
+ detects: tHarardTypesExt
a}SDelements
+ linkedwith: tElementyithi Dref [0..*]
5 DO *
tHazardTypesExt
Etring sthing
XS DEimpleTypes aEnumEeration
Commeon3:: tHazardTypes
totherEnumerationvalue
avalanche
camels
rendssr
rocks
=and

|
XS Doomphes Ty pew

RestrictionArea

a5 Datiribute»
+ type: tRestichonsreaTypeExt
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#443: Re-introducing @ruleCode?

* The situation:

* InrailML 2.x a signal can linked with a rule book identifier using attribute
@ruleCode

* InrailML 3.x the @ruleCode attribute is (so far) not modelled
* |dea:

Forum: https://www.railml.org/forum/index.php?t=msg&th=712&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/443

Wiki: https://wiki2.railml.org/index.php?title=IS:signal
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#443: Re-introducing @ruleCode?

* The solution:;

RTM_LocotedMetEmtiny

a}SDoomplexTypes

rC"IML.org

w) S DoomplexTyper
Functionolinfrostrecture Entity

Entityis =]

a) s Delements

+ desiznator: Desiznator [0..%]
+ external: External [0.. %]
+ typelesignator: TypeDesignator [0..*] AUSER e —

a} S oomiplexTy. ..
Typelesznator

a}sDoompleaTypes
Common3d ;- Designator

a}sDattributer
+ register; string
+ entry: string
+ desoription: string

a5 Dattributes
+ rubebook: string
+  entry: string
+ description: string

a XS DoomplexTypes

Commond:Exte
DEPRECATED

a}sDattrhibutex

+ id: string [0..1]
+ ref:string [D..1]
+ desoription: string [0..1]
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#449: Movable bridge

* The situation:

* There are bridges that can be temporarily lifted/moved e.g. for ships to
pass; normal position of such a ,bascule bridge” is ,closed” (passable by
train)

* |dea:

» Extend enumeration <*crossing>@constructionType with new value
.movableBridge"

totherEnumenrtionl alue

e (further adaptations in IL) =
tCrossingConstructionTypeExt
Frring
bridge

Forum: https://www.railml.org/forum/index.php?t=msg&th=781&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/449

Wiki: https://wiki3.railml.org/wiki/IS:overCrossing; https://wiki3.railml.org/wiki/IS:underCrossing
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#461: Loading gauge profiles

* The situation:

 Current implementation of <loadingGauge> is missing static and
kinematic reference profiles

* |dea / solution:

» Add new child elements <staticProfile> and <kinematicProfile> in
parent element <loadingGauge> with parameters @width (in meters)
and @height (in meters)

Forum: https://www.railml.org/forum/index.php?t=msg&th=850&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/461

Wiki: https://wiki3.railml.org/wiki/|S:loadingGauge
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#461: Loading gauge profiles

L]
* The model:
a¥EDoomiplexT. .
LoadingG This diagram is a placeholder for future
redeases, Itis intended to move the loading
FIUTES tD COMIMDN in 3 future version,
1
FunctionalinfrestractunsEntity
dingzauge SO
+ioadingGaug - mplenTypes a XS DoomplexTy...
g g LoadingGaugerrofie
XSDattribute F-————————————=
+n code: -tr'r: IUSEN = a X5 Dattributes
I + height: tLengthm
aXSDelements + width: tLengthm
+ staticProfile: LoadingGaugeprofie [00.1]
+  kinematicProfile: LogdingEaugerrofie [0..1]
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#466: Tunnel Gate in Infrastructure

* The situation:
» There can be gates installed at different locations inside a tunnel

* |dea:
* Explicit modelling of these tunnel gates
e Introduce new infrastructure element <tunnelGatelS>

 Location

 Reference to a tunnel (overCrossing)
« (@installedInTunnel (tRef)

Forum: https://www.railml.org/forum/index.php?t=msg&th=793&goto=2646&#msg 2646

Trac: https://development.railml.org/railml/version3/-/issues/466;
https://development.railml.org/railml/version3/-/issues/450;
https://development.railml.org/railml/version3/-/issues/449

Wiki: https://wiki3.railml.org/wiki/IL:tunnelGatelL
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#466: Tunnel Gate in Infrastructure

 The model:

rC"IML.org

aXSDoomplexT...
Tunnelzates|s

ERtiGys
aXSDoomplexTypes
Functionoll nfrostrecture Entity
a5 Delements

+ designator: Desiznator [0.. %]
+ extemal: External [0..%]
+ typelesignator: TypeDesiznator [0 %]

i

a5 Dhoomnplen Ty e
+iunneizatels TunnelGatels
1.* -
- aXSDattribirtes

+ inztali=dinTunnel: thef

v

XCrossing
a5 Doomplex Ty pe
CherCrossing

a)sDelements
+ alowedloadingGauge: tElementwithDref [D..*]
+ length: Length [0 %]

wX}SDattributes
+  constructionType: tCrossingConstruction Ty peExt
+ belongsToParent: thef [0..1]
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#495: Different derailer types

 Task: It shall be possible to
model that a derailer can be
used to block several tracks at
once.

e Solution:

* Add new attribute
<derailerlS>@type (enum:
singleDerailer, doubleDerailer)

* <derailerlL> can link several
tracks that are locked by it

Forum: https://www.railml.org/forum/index.php?t=msg&th=855&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/495

Wiki: https://wiki3.railml.org/wiki/|S:derailer|S
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#495: Different derailer types

 The model:

rC"IML.org

Derailersis

+gerailensy | f1.*

Functionalinfrestnacture Entity

AN S DoomplesType s
Deralerls

+
-+

w)SDattributes
derailSide: tSide [0..1]
type: tDhergilerType [0.. 1]

aenumeration»
therallerType

Etrng
aenumerations
tside
=ft
right

doubleDergiler
sngehersier
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#499: Renaming and extending serviceSection facilities

* The situation:

* The serviceSection facilities are not
complete and not named in a unified way.

* Solution:

 The facilities of the <serviceSection>
shall be renamed according to the
following pattern:
@allows{Domain}{Service}

a S DattriburteGnounpe
aservicesection
a)sDattributes
+ allowsRolingstockCieaning: boodean [0..1]
+ allowsRolingstock Fueling: boobsan [D.. 1]
+ allowsRolingstockLoading : boobean [0..1]
+ allowsRolingstockhaintenance: boodean [0..1]
+ allowsRolingstockParking: boodean [0..1]
+ allowsRolingstock Preheating: boodean [0..1]
+ haskamp: keotean [0..1]
+ allowsRolingstock TodletDischarge: boodean [D..1]
+ allowsRolingstockwWaterRestocking : boodean [0..1]
+ alowsRolinz=tockSandRestocking: bool=an [0..1]
+  hasElectricsuppdhy: boodean [0..1]
+ allowsinfrastructureMaintenance: boolean [0 1]
+ allowsCleaning: boodean [0.. 1]
+ allowsFuelng: boodean [0..1]
+ allowslLoading: boolean [0.. 1]
+ allowsMaintenance: bootean [0..1]
+ allowsParking: boodean [0..1]
+ allowsPreheating: boolean [0..1]
+ allowssandRestocking: boolean [0..1]
+ allowsTodletDizcharge: boodean [0..1]
+ alowsWaterfestocking: book=an [0..1]

Forum: https://www.railml.org/forum/index.php?t=msg&th=862&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/499

Wiki: https://wiki3.railml.org/wiki/IS:serviceSection
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VVisualization



#370: VVisualizations

* The situation:

* railML 3.1 contains <infrastructureVisualization> scheme that is used to
model graphical visualizations of the infrastructure

* How about visualization of timetable, rollingstock, interlocking

elements?
* |dea: -
nfrastructure
 Generalize the concept of & topology [0.1] Topology
visualizations in new schema (€] geometry [0.1] Geometry
<V|Sua||zat|0ns> . [2] functionallnfrastructure [0.1] Functionallnfrastructure
0.1 ] physicalFacilities [0.1] PhysicalFacilities
[e] infrastructureVisualizations  [0..1] InfrastructureVisualizations
[2] infrastructureStates [0.1] InfrastructureStates i

Forum: https://www.railml.org/forum/index.php?t=msg&th=683&start=0&

Trac: https://development.railml.org/railml/version3/-/issues/370

Wiki: https://wiki3.railml.org/wiki/V/isualizations:visualization
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#370: Visualizations

* Solution:
e New sub-schema <visualizations>

« Within <visualizations> child elements for domain-specific visualizations
could be added - e.g. <infrastructureVisualizations>

 Add new type of infrastructure visualization in form of child element
<ellipticalProjection> to visualize circular and elliptical elements

e plextypes wis DoomplenTypes
Visualizations Infrastructurevisualizations

axSDelement»
+ infrastructurevisualizations: Infrastructureyisualizations [0..1]
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#370: Visualizations

rC"IML.org

aysDoomplexTypes
InfrastructureVisualizations

+infrastructurevisualizationy | /1..*

VisuglizationBose Element

aXSDoomplexTypes
InfrastructureVisualization

aXSDattributes

+ positioningSystempef: tRef

aXEDelements
spotElementProjection: SpotProjection [0..*]
linearElementProjection: LinearProjection [0..*]
‘areaElementProjection: AreaFrojection [0..%]
eliiptical Projection: ElipticalProjection [0..*]

o+ o+

totherEnumenstionValus

WS Dunign»
tElementP rojectonsymbsOrientationExt

string
aenumeration*
tElementProjectionSymbolCrientation
down
left
right
up

nuseR

aXSDoomplexTypes
SpotProjection

aXSDelements
+ coordinate: ProjectionCoordinate

VisuolzgtionBoseElement

aXSDoomplexTypes
ElementProjection

|
|
| +
|

axsDoomplexTypes
LinearProjection

+

wXEDattributes
refersToElement: thef
sXSDelements
uzesSymbol: ElementProjectionSymbol [0..1]

aXSDekements
+ coordinate: ProjectionCoordinate [2..*]

T =u  Projectioncoordinate

VisuolizotionBoseElement |
axsDcomplexTypes
ElementProjectionSymbol
I_______:,, aXSDoomplexTypes
S AreaProjection I XS Dattributes
_____ I + externzllconfef: string
LS S B + ornentation: tElementFrojectionSymbolOnentationExt
+ coondinate: ProjectionCoordinate [3..*] I
layses! aXShelements
[ + islocatedAt: ProjectionCoordinate
[ T
[ :
l————————::- aXSDComplexTypes : : : |
ausen EfipticalProjection o |
EEL [
|
xsDelements o I
+ center: ProjectionCoondinate [ :
[
uXSDattributes» [ |
+ longdods: tlengthid [~ e |
+  shortids: tlengthhd Smal WYY |
-
+ tumAngie: tAngieDeg [0..1] wumn e sXSDeompleNTypes :
|
|

totherEnumentionValue

aNSDunions

w)SDathributes
+ x:decimal
+ y:dedmal [0..1]
+ z:decimal [0..1]
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