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 Study of Computer Science, born 1977 

 Since 2005 project engineer at AlbrechtConsult  

(Aachen, Germany) 

 Emphasis on software engineering / software processes, 

communication networks und distributed systems, software 

architectures as well as data modelling, esp. in the field of ITS, C-ITS 

 Specification of DATEX II-profiles for the German Mobility Data Market 

Place (MDM) 

 Participation in technical DATEX development and maintenance 

(in Technical Management Group of EC Programme Support Action 

for DATEX II) 

 Participation in the DATEX standardisation: 

Editor of CEN/TS 16157 Part 6 (Parking Publications) and 

CEN/EN 16157 Part 7 (Common data elements) 

 Member of CEN TC278 WG17 “Urban ITS” 



Background 
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Note: Up to this point, 
DATEX standardisation was 
never done outside WG 8 

 
• CEN TC 278 Working Group 17 called for experts end of 2016 

• „Project Teams“ should drive forward Technical Specifications on Urban ITS 

• PT1704 elaborated the following standard and included a DATEX II data 

model on status and faults: 

 



 

prCEN/TS 17241 
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• Quality: fitness for purpose 

• System quality 

• Availability and uptime 

• System compatibility and integration 

• Configurability of systems  

• Security 

• Continuity of service and future proofing 

• Device quality 

• Physical robustness 

• Failure modes 

• Reliability and maintainability 

• Functional quality 

• Stated requirements and compliance 

• Functional effectiveness 

• Functional integration 

• Usability 

• Data quality 

• Accuracy and related concepts 

• Timeliness and granularity 

• Spatio-temporal granularity 

• System data 

• Quality and performance management 

• Lifecycle quality 

• Quality evaluation8 

• Risk management 

What is this standard about? 

• Quality and performance criteria 

• DATEX II data model on status and faults 

• ASN.1 representation 

 

 

 

 

• Example use case: Tunnel project 

 

TmsMessageSet {iso(1) identified-organization(3) cen(162) statusFault 
(17241) tmsMsgSet (1) version0 (0)} 
DEFINITIONS AUTOMATIC TAGS::=BEGIN 
IMPORTS 
DevicePublication, FaultPublication, StatusPublication 
FROM TmsStatusFault {iso(1) identified-organization(3) cen(162) 
statusFault (17241) publications (2) version0 (0)} 
; 
-- End of IMPORTS 
-- CLASS 
-- Reference values for messages of the TMS message set 
RefTmsMsg::=INTEGER (0..MAX) 

Urban administrator 

of 10 road tunnels 

wants to migrate its 

systems into one 

user-interface  



 

The status and faults data model 
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• Existing fault model is too weak 

for urban purpose 

(e.g. for field device information on fault and status) 

 

 

 new namespace in DATEX II Version 3.0 manner 

 

 

 

 

 

 

 no longer bound to existing Fault class 

 

«D2Class»

Fault

«D2Attribute»

+ faultIdentifier: String [0..1]

+ faultDescription: MultilingualString [0..1]

+ faultCreationTime: DateTime [0..1]

+ faultLastUpdateTime: DateTime

+ faultImpactSeverity: FaultSeverityEnum [0..1]

+ faultUrgencyToRectify: FaultUrgencyEnum [0..1]

+ manufacturerFaultCode: String [0..1]

Existing fault model in DATEX 



 

The status and faults data model 
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Status

+ generalDeviceStatus: GeneralDeviceStatusEnum

+ statusDescription: MultilingualString [0..*]

+ lastStatusChange: DateTime [0..1]

+ lastStatusUpdate: DateTime

+ relatedFault: VersionedReference [0..*]

«enumeration»

GeneralDeviceStatusEnum

 ok

 notOk

 functionalityPartlyOk

 intermittentlyOk

 alarm

 notResponding

 offline

 unknown

(from D2Payload::PayloadPublication::

FaultAndStatus::Enumerations)

«enumeration»

OperationalDeviceStateEnum

 on

 off

 powerSafeMode

 specialMode

 temporaryDeactivated

 permanentlyDeactivated

 unknown

(from D2Payload::PayloadPublication::

FaultAndStatus::Enumerations)

OperationalState

+ operationalDeviceState: OperationalDeviceStateEnum

+ stateDescription: MultilingualString [0..*]

+ lastStateChange: DateTime [0..1]

+ lastStateUpdate: DateTime

CatalogueInformation

+ catalogueReferenceByOID: ObjectIdentifier

+ catalogueElement: String

(from D2Payload::PayloadPublication::

FaultAndStatus::Classes)

StatusPublication

StatusOfAllDevicesFromTable

DeviceReference

(from D2Payload::

PayloadPublication::

FaultAndStatus::Classes)

VmsUnitReference

+ vmsUnitReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

MeasurementSiteReference

+ measurementSiteReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

GeneralDeviceReference

+ deviceReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

DeviceTableReference

(from D2Payload::

PayloadPublication::

FaultAndStatus::Classes)

VmsUnitTableReference

+ vmsUnitTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

MeasurementSiteTableReference

+ measurementSiteTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

GeneralDeviceTableReference

+ deviceTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

HeaderInformation

+ confidentiality: ConfidentialityValueEnum [0..1]

+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]

+ informationStatus: InformationStatusEnum

(from D2Payload::Common::Classes)

0..*

«D2Relation»

0..1

«D2Relation»

+statusCatalogueInformation0..1

«D2Relation»

1«D2Relation»

+operationalStateCatalogueInformation 0..1

«D2Relation»

1«D2Relation»

0..*

«D2Relation»

1

«D2Relation»

1..*

«D2Relation»

«enumeration,D2Enumeration»

FaultTypeEnum

«D2Literal»

 communicationFault

 componentFault

 configurationFault

 disconnected

 electronicsFault

 generalSystemError

 hardwareFault

 indicatorFault

 indicatorControlFault

 intermittentlyWorking

 mechanicalFault

 notWorking

 operatingSystemFault

 powerFailure

 securityFault

 sensorFault

 softwareFault

 timeOrClockFault

 utilityFault

 unspecifiedFault

 unknownFault

 otherFault

(from D2Payload::PayloadPublication:

:FaultAndStatus::Enumerations)

«enumeration,D2Enumeration»

FaultSeverityEnum

«D2Literal»

 low

 medium

 high

 unknown

(from D2Payload::Common::

Enumerations)

«enumeration,D2Enumeration»

FaultUrgencyEnum

«D2Literal»

 normal

 urgent

 extremelyUrgent

 unknown

(from D2Payload::PayloadPublication:

:FaultAndStatus::Enumerations)

«enumeration,D2Enumeration»

FaultImpactOnDataEnum

«D2Literal»

 downloadFailed

 intermittentData

 noData

 unreliableData

 unspecified

(from D2Payload::PayloadPublication:

:FaultAndStatus::Enumerations)

PayloadPublication

«D2Class»

FaultPublication

«D2Class»

AllFaultsOfASingleDevice

«D2Attribute»

+ operatingProperlySince: DateTime [0..1]

«D2Class»

CatalogueInformation

«D2Attribute»

+ catalogueReferenceByOID: ObjectIdentifier

+ catalogueElement: String

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

«D2VersionedIdentifiable»

Fault

«D2Attribute»

+ faultType: FaultTypeEnum

+ faultLatestUpdateTime: DateTime

+ faultFirstOccurrenceTime: DateTime [0..1]

+ faultDescription: MultilingualString [0..1]

+ faultInstructions: MultilingualString [0..1]

+ faultImpactSeverity: FaultSeverityEnum [0..1]

+ faultImpactOnData: FaultImpactOnDataEnum [0..*]

+ faultUrgencyToRectify: FaultUrgencyEnum [0..1]

+ faultComponent: String [0..1]

«D2Class»

FaultsOfAllDevicesFromTable

GlobalReference

«D2Class»

DeviceReference

(from D2Payload::

PayloadPublication::

FaultAndStatus::Classes)

«D2Class»

VmsUnitReference

«D2Attribute»

+ vmsUnitReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

«D2Class»

MeasurementSiteReference

«D2Attribute»

+ measurementSiteReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

«D2Class»

GeneralDeviceReference

«D2Attribute»

+ deviceReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::

Classes)

GlobalReference

«D2Class»

DeviceTableReference

(from D2Payload::

PayloadPublication::

FaultAndStatus::Classes)

«D2Class»

VmsUnitTableReference

«D2Attribute»

+ vmsUnitTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

«D2Class»

MeasurementSiteTableReference

«D2Attribute»

+ measurementSiteTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

«D2Class»

GeneralDeviceTableReference

«D2Attribute»

+ deviceTableReference: VersionedReference

(from D2Payload::PayloadPublication::FaultAndStatus::Classes)

«D2Class»

HeaderInformation

«D2Attribute»

+ confidentiality: ConfidentialityValueEnum [0..1]

+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]

+ informationStatus: InformationStatusEnum

(from D2Payload::Common::Classes)

1

«D2Relation»

0..*

«D2Relation»

0..*

«D2Relation»

+faultObjectInformation 0..1

«D2Relation»

1«D2Relation»

1..*

«D2Relation»

1

«D2Relation»

0..*

«D2Relation»

New urban status model New urban fault model 



 

The status and faults data model 
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• Possibility to transmit status and 

faults from multiple devices (e.g. 

centre-to-centre) 

• But also single device information 

(e.g. from traffic signals, VMS, …) 

 

 

• Fault class improved and 

extended 

• Status and state information 

added 

• New Enumeration types 

• Possibility to point to specific fault 

catalogues 

 

«D2VersionedIdentifiable»

Fault

«D2Attribute»

+ faultType: FaultTypeEnum

+ faultLatestUpdateTime: DateTime

+ faultFirstOccurrenceTime: DateTime [0..1]

+ faultDescription: MultilingualString [0..1]

+ faultInstructions: MultilingualString [0..1]

+ faultImpactSeverity: FaultSeverityEnum [0..1]

+ faultImpactOnData: FaultImpactOnDataEnum [0..*]

+ faultUrgencyToRectify: FaultUrgencyEnum [0..1]

+ faultComponent: String [0..1]

«enumeration,D2Enumeration»

FaultTypeEnum

«D2Literal»

 communicationFault

 componentFault

 configurationFault

 disconnected

 electronicsFault

 generalSystemError

 hardwareFault

 indicatorFault

 indicatorControlFault

 intermittentlyWorking

 mechanicalFault

 notWorking

 operatingSystemFault

 powerFailure

 securityFault

 sensorFault

 softwareFault

 timeOrClockFault

 utilityFault

 unspecifiedFault

 unknownFault

 otherFault

(from D2Payload::PayloadPublication:

:FaultAndStatus::Enumerations)



 

Summary 
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• prCEN/TS 17241: Urban standard for status,  

 fault and quality requirements 

• Includes a DATEX II data model for status and faults of field devices 

• First DATEX standard outside the CEN/EN* 16157 series 

• Use of DATEX II version 3.0 namespace-module 

• Centre-to-centre as well as field device to centre communication 

• Possibility to refer to specific fault or status-catalogues 

• Data model in UML, ASN.1 and XSD (as electronic annex) 

• prCEN/TS 17241 coming to formal vote right now (as of Mai 2018) 
 

 

* formerly CEN/TS 
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Transport For London  
David Parkyns 
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CEN/TC 278 WG17 
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For your interest: Further activities of Working Group 17 “Urban ITS”: 

(not all of them are DATEX-related) 


