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1. Changes in Interlocking Schema v3.2

Abbreviations in element names =» renaming of some main elements

* DbitNr =» bitNumber
« SWhversion = softwareVersion
« lastSupervisedSectionBeforeDP =» lastSupervisedSectionBeforeDangerPoint

» assetsForlL =» assetsForInterlocking

« specificlMs =» specificInfrastructureManagers

« specificlM =» specificInfrastructureManager
 itineraries = routeSequences (conflict with timetable)
 itinerary = routeSequence (conflict with timetable)

but ,TVD" considered as common
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1. Changes in Interlocking Schema v3.2

Restructuring at some points in schema
<AssetsForinterlocking>

e similar structure as other main elements

« with container to take various lists of assets

* Harmonising of some types with abstract classes

« ComputerNode for <controller>, <signalBox>, <radioBlockCentre>
* RouteObject in contrast to TrackAsset

* IndicatingObject for various objects used for indication on HMI

* @id only for elements where needed

* Removal of xs:any elements in schema
e custom extensions via xs:type
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1. Changes in Interlocking Schema v3.2

Renaming =» to adhere to modelling patterns

Restructuring =» to simplify the modelling and harmonise type classes
Removal of xs:any =» to allow validation of custom extensions

Consequence:

railML3.1 file with interlocking part will not validate against
railML3.2 schema

Renaming and restructuring is according option 3 in post “Handling
changes between minor versions”
(httDs://www.raiImI.orE/forum/index.DhD?t=msg&th=733&start=0&)

Changes may lead to elements or attributes being removed in a new minor version, without first being
deprecated. No compatibility guaranteed.
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2. Development in Interlocking Schema v3.2

 Development driven from
=» ETCS working group under lead of infrastructure
=>» needs for use case ITMS

e Forum posts

GSM-R antenna %Y Track data
\ YR BN ~ RBC
—— - ~ Position reports 4

Eurocab '
vl il Interlncklng
driver's console T
and receive

Eurobalise Track release

reports position reporting '
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3. New Elements in Interlocking Schema v3.2

» Radio Block Centre (RBC) split on Infrastructure and Interlocking
* RBC no physical item at trackside — can be virtually everywhere
« RBC Borders need physical position in Infrastructure

» ETCS general data "

axSDromplexTypes
EtcsGeneralData

« Harmonisation of general data S htieaiia | [P

0.1+ mversion: nonhegativeinteger [0..1]

: + medCountry: neniegativeinteger [0..1]
| + nidREC: nonNesstiveinteger [o. 1]

| + nidRato: tHexastring [0..1]

: + midredonNetwork: tHexa65ng [0..1]
|

|

|

|

BosicEntityiL XS DompiexTypes

EntityiL
St " +inzSenyer IPvdaddressEntry
XS Doomy }h! r‘*ﬁ mmmmm i 3 r _______ "
ComputerNode | 011 axspattibutes
aXShelements : + address: (Pud_Address
nXSDelements o _ |+ dnsServer iPvasddressEntry [0..%] |
+ hazMame: Name [0..1] HhasCommunicabonSetings | | oo odeame: Name [o.-4] ——-
has CommunicationSettings: Com iCaTionSett | e e
+ ha IYVENCE! = miEnica ngs [0 ) o.+| «xsoa - -

+ belongsToOperationalPoint: Entityilref [0..4]

+  belonzsTolnfrastrectursManager EnfryiLrst [0..4] = Hesibiglildeeas B Addiessie 1

7 + hasiPvGAddress: PvE_Address [0..1]
“XEDattrbutes +  hasMAC_ Address: MAC Addrecs [0.:1]

|

|

| AN S DODMIENT e ‘
ey | B
+  maodel: string o, 1] +  nethdaskiFvd: IPv4_Address [D..1] |

Commen3:“hame

W networkha
+  softwareVersion: string [0...1'[ + ZatewaylPvd: IPvd_Address [0..4] l— _+_ e e _jH; aXSOattibutes
+ elementhumber; nonMegativelnteger [0 1] + poriUDP: positivelnteger [OL.1] 0.1+ name-sting

+  desorption: string [0.:1]
+ language: languEge
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3. New Elements in Interlocking Schema v3.2

Referencing between IS and IL

switchlS € switchlL
derailerlS € derailerlL
crossing € movableCrossing
levelCrossinglS € levelCrossinglL
keyLocklIS € keyLockIL
signallS € signalllL
bufferStop € endOfTrack

track € trackiL
underCrossing € movableBridge

tunnelGatelS € tunnelGatelL
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3. New Elements in Interlocking Schema v3.2

IndicatingObjects (indication on HMI only)
» Signallndicator
(additional to normal indication) a— i
« RouteStatusindicator - < o
(status at start and end)

« StationIndicator
(status of element groups in station)

 TrainNumberField

Entityll,

«XSDcomplexTypes
IndicatingObject

1718

“XSDattributex
+ elementNumber: nonNegativeinteger
«XSDelements
+ hascommand: CodedEntityiLref [0..%]
+ hasindication: CodedEntity|Lref [0..%]

Indicating objects are used on the HMI to show

the status or additonal information of the
related element. They are often used as

*anchor” to select appropriate commands for the
related element.
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3. New Elements in Interlocking Schema v3.2

Train Number Field

* Reference from TvdSection

» stackable, with usage direction

« static element for indication on HMI

+usedForarection Commaond::
————————— =3 tExtendedDirection
0.1

centeriTrack
downleftBranchOfCnassing
downRizhtEranchofirossing
ieftBranchoTowitch
rightEranchofswitch
tpOfswitch
upleftBranchOfCrozzing
spRightBranchOfCroscing

+redationOfstack
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3. New Elements in Interlocking Schema v3.2

* Operator commands and indications
(HMI) — ticket #451

» definition of commands and
indications as "genericlypes" for a
specificlnfrastructureManager

» references from any element/indicator
to defined commands and indications

I'GIIML.org

+hasDperstorCommand 'I.II'P.I'D. *

EntiyiL|

wisDrompiexTypes
OperatorCommeand

wiSDattributes
FCrony M NMTOKEN

+ segontylevel: Senuntylevell=tExt [0 1]

GNEDEEmENT*

+ nEme Mame [0 ")
|
|
|
|

+zeCuTity Level 'l,lll,f 0.1 +ECODE
rotherEnumensbonyalue

WS DR
tsecuntyLevellistExt

Jf
string

WETHHTHET B T0n ¥
ety Levellist

Rona

L3
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+HhasHmilndication 'l.ll'll.l'{l..'
EntiyiL |
nREDcompleaTy pes
Indication

n}SRatinbutes
+ - acomrms WMTOKEN
nEDElements

me (G "]
rame Name {00

+  texthieszage: Mams D"
|
|
|
|
|
|
|

+ElopE 1.|l|.|' o.*

1.;'.-'1:-..*

mEoompiEXTypee
SCOpE

oy EDattrbute s
+.  yalidFor: string
+ alas tafacsmng [O 1]

+3izs 'I,I*I( i

iEitmaskAny
tHerg s tring

N5 DrLEnion e
tafiasstring
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3. New Elements in Interlocking Schema v3.2

* TracklIL
track reference for interlocking in addition to TVD section

« EndOfTrack
kind of border element for Interlocking purpose
handling of physical end and limit of supervision

block exit signal

Terra 812T mo#— 8107 S08T 806T |

incognita 5 + - - I
HIC LEGNES SUN | '_ﬂfft T — T— =
M ~—_  Eection
Sgoten w hout
train datactiar demarcatars

>—ﬂ j~ Signal protects black exit L Insulated rail joint  es Axle counter
= -~ Identified by the train detector L Idem, no flank protection on flagged side.

snng

ealkEan nenumesbons
-——_—-—————————— — — — ==  EndOfTrackTypelist
£ B |

endOTSupension

e 3iEnd
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3. New Elements in Interlocking Schema v3.2

special infrastructure in IL - movable
bridge, tunnel gates

 Similar information needed as
keylock or level crossing —
depending whether which positions
are controlled by interlocking

* MovableBridge as LogicalDevice
only locked position of interest

. St |.'- o 7.5 e .
g ;. =
T LB e e F
- -
i | T Ll T -." . - mi s i
h e ' X hea o r
o :‘.':" 1 Jl?‘% i';.":'-:t !‘1 o

 Interlocking does not control the SO s, AL
brldge dnve | L" sourge: hltltps://d.\fviipeia.or/wii/Datei:PambanaiIBride.pg ’

* No change in Infrastructure needed
— Undercrossing

 TunnelGatelL with reference to
TunnelGatelS

 both positions of tunnel gate
supervised, with approach info

source: https://www.japan.go.jp
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3. New Elements in Interlocking Schema v3.2

additional information

* (@localOperated for movable elements like SwitchliL, DerailerIL and
MovableCrossing
=»information, whether the element is only locally operated (electrical
or mechanical)

* lockedTrack in DerailerIL
=>reference to the tracks, which is locked against exit by the derailer
=>»possible relation to two tracks (derailer over two tracks)

+ additionalRelation for Route and 28
Overlap
=>flank protection definition

\ LY
| -.I , = er yl M- .:"J
. | % e Y

g . - A -|j. " i 5 '..--"\. F -.-II.F

T . e m

TR LI i _ i - H

bR - - —=p

= gyt = - &
— - ! AE ik
o
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4y, Best Practise for Documentation

Modelling of Radio Block Centre

-<radioBlockCentres>

-+ -<radioBlockCentre: id="radioBlockCentre2".softwareVersion="04.05".>
------ <designator-register="_rbclnterfaceld" entry="RbcIF:RBC2"/>
------ <designator-registerﬂ"sci_pc"-encry="GE_ADO_3BC_00##0002"/>

------ <etcsGeneralData -mVersion="02" -nidCountry="081" -nidRBC="09002" -nidRadio="0x0049183599500200" -
‘nidRadioNetwork="0x262100"/>

------ <containedTrackAssets-
------ <containedTrackAssets:
------ <containedTrackAssets:
------ <containedTrackAssets:
------ <containedTrackAssets-
------ <containedTrackAssets:

ref="tvdSectionl"/>
ref="tvdSection2"/>
ref="tvdSection3"/>

ref="switchli"/>
ref="gsignall"/>
ref="signal2"/>

------ <hasCommunicationSettings- -hasIPv4Address="192.168.213.196" -hasMAC Address="19:16:21:19:03:05">

-------- <dnsServer address="192.168.176.199"/>

------ </hasCommunicationSettings>

------ <connectedSignalBox-ref="signalBox2"/>
.« .</radioBlockCentre>
-</radioBlockCentres>
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“XSDcomplexTypes
ComputerNode

EntityiL|

XsDeements
+ hasName: Name [0..1]
hasc: icati

+  belongsToOperationalPoint: Entityllref [0..%]

+ belongsToinfrastnuctureManager: Entityilref [0..1]
XSDattrbuter

+ modet: string [0..1]

+ softwareVersion: string [0..1]

+ elementNumber: nonNegativeinteger [0..1]

o

S| sXSOattrbutes
..1|+ mvesion: noaNegativeinteger [0..1]

BasicEntiyil
«XSDcompiexTypes
ElcsGeneralData

+ nidCountry: nonNegativelnteger [0..1]
+ WdREC: nonNegativelnteger [0..1]
+  nidRadic: tHexastring [0..1]

+  nidRadioNetwork: tHexasString [0..1]

BoskEntityiL
“XSDEOmplexTypes

donseti I

CommunKabonsetngs
|
«XSDelements :
+ dnsServer: IPvaAddressEntry [0..%] |
Name: Name [0..1] S
uxSDattributes F=—"

+ hasiPvaaddress: IPva_address [0..1]
+ hasiPvsaddress: IPvs_Address [0..1]

+  hasMAC_Address: MAC_Address [0..1]
+  mewnMaskiPva: IPva_address [0..1]

+ gateway!Pvd: IPvd_Address [0..1] |
+ portUDP: positivelnteger [0..1]
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«XSDcompiexType»
IPvaaddressentry

axsDatributes
+  address: IPva_Address

“X50complexTypes
Common3::Name

=XSDattributes

1|+ name:sting

+ description: string [0..1]
+ language: language
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. Best Practise for Documentation

Modelling of a double slip switch
left

right 00 /nght

/ IE’ft
left
right Py right

P
/
right right ®

O /
left
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4y, Best Practise for Documentation

Modelling of a double slip switch

<switchIS-id="swi_13" type="doubleSwitchCrossing">
<spotLocation-id="swi_13 sloc0l1"-netElementRef="ne B543".applicationDirection="both" pos="0">
'<linearCoordinate-positioningSystemRef="1ps 41332424-dd49-4lec-9a67-6b7aB8e7209dc" -measure="72122.16"/>
-</spotLocation>
'<straightBranch-netRelationRef="nr 10388E_0_10392A 1"/>
<straightBranch-netRelationRef="nr_ 103C17_1 B543 0"/>
<turningBranch-netRelationRef="nr 10388E 0 _103Ci7_1"/>
<turningBranch-netRelationRef="nr_ 10392A 1 B543 0"/>
<switchPartition-id="swip 13cd"-applicationDirection="normal">
»<!1-—new-type-of-node, -to-be-applied, -if-a- -doubleSwitchCrossing-shall-be-operationally-handled-like- -two-switches
»IDEA: -May-may-occur-once-in-case-of-a-singleSwitchCrossing- (in-schema:-0..2) . --->
<name-name="11".language="NO"/>
<designator- -register="infrastructureRegister" .entry="switchllentry"/>
< !=--multiple-other-designators-should-be-possible-->
'<leftBranch-netRelationRef="nr 10388E_0_103C17_1"/>
»—<rightBranch-netRelationRef="nr 103C17_1 B543 0"/>
</switchPartition>
'<switchPartition-id="swip 13ab"-applicationDirection="reverse">
< !==the-second-"partitionSwitch": .apprears-only-in-case-of-a-doubleSwitchCrossing:--->
‘<name -name="12".language="NO"/>
<designator- -register="infrastructureRegister" entry="switchl2entry"/>
'<leftBranch-netRelationRef="nr_10392A 1 B543 0"/>
»—»<rightBranch-netRelationRef="nr 103C17_1 B543 0"/>
</switchPartition>
</switchIS>
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4y, Best Practise for Documentation

Modelling of a level crossing over two tracks with own detection points
* blue sections for normal track vacancy
* red sections for deactivation of level crossing

9026 Wk

B e

9036 W2

W1 9005

Veik Veil
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5. Next steps/tasks

« Collection of feedback and best practise
« Enhancement of documentation in wiki
« Completion of IL part of advanced example

e Discussions on forum
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Thank you foryour attention!
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- STLD

Institut fir Bahntechnik GmbH

Jorg von Lingen
Interlocking coordinator
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