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About me

= Jorg Freudenstein
=  Computer scientist, born in 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

=  Specification of DATEX llI-profiles for the German Mobility Data Market
Place (MDM)

= Participation in the DATEX development and standardisation

= Editor of the DATEX Il parking extension
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Todays hands on workshops

Basics Now
Tour through the DATEX Level A data model

Creating of profiles

o Data selection
1 Creation of subschemas
Usage of extensions

o Extension of the model with new content

Overview

Creation of publications

Perspective on current developments
(e.g. intelligent truck parking)

DATEX Il User Forum — Prague — 19 20 May 2014



What is DATEX ll2

An open, interoperable interface specification for the machine to machine exchange of

dynamic road traffic and travel data between traffic centres and with third parties, including
broadcasters and providers of commercial ITS services

Consists of a set of artefacts:

o  Data model (dynamic road traffic data)

o Software to generate data schema (~ message syntax)

Based on general accepted IT standards (UML, XML, http, ...

Made available free of charge and without rights reserved by the DATEX user community
(mainly road operators)

—> standardized as CEN/TS 16157 Part 1 — Part 5 (as Technical Specification)

(in a modified form, but content consistent)
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' DATEX Methodology

Basis for the mapping of the data model
in UML and for the creation of profiles

and extensions

Based on the division into three model
levels:

o MO: Data

o M1: Data model

0 M2: Meta model

Where appropriate in this lecture, this

methodology document is quoted.
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Elements of DATEX Il (v2.2)

Reference documents (normative)

Methodology (file ,,DATEX_II_Metodology.pdf*)
XML schema

XML-schema & software tool (Windows .NET) to generate a schema

Exchange specification: text document (PDF) & WSDL-files

Additional documents (informative)

Handbooks for users, for software development and the creation of extensions
Documentation of the platform independent exchange (Exchange-PIM)

Data Dictionary

Handbook for the XML schema generation tool

Example messages
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DATEX Il data model

The data model (and all other files mentioned) are available

on the DATEX website.

To get access on the current documents, a login (free
registration) is necessary:

http: / /www.datex2.eu
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http://www.datex2.eu/

et access

HOME DATEX Il

c - Google

NEWS DOWNLOAD DEPLOYMENTS FORUM ISSUE

w
w
w

Search this site:

Search

User login

Username: *
Joerg Freudenstein

Password: *

DATEX Il newsletter

In Evidence

DATEX User Forum 2012 - Stockholm

The 2012 edition of the DATEX User Forum have been held in Stockholm on 20th-21st
March

S Session Presentations are now available from this link.
wequestnew wora

v DATEX llv2.1 has been released on DATEX || website
Stay informed on our latest

news!

Previous issues

DATEX IIv2.1is finalised and available for download on datex website www.datex2. eu Please visit...
+ Final Programme for DATEX User Forum

The final Programme for the DATEX User Forum is now available atthe Forum 2012 Page. Online...

v Registration to User Forum Stockolm available
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Get access

CONTACTS

USER FORUM

BROCHURE
INFO

Home | Download | Current version

The reference set of documentation defining the DATEX Il specifications is downloadable from this page. This
documentation set constitutes the official release of DATEX 1L

The set comprises:

-the data model and the modelling methodology used to build it

-the XML s=chema and the tool used to automatically generate it from the data model
-the exchange platform specific model.

Further useful information for understanding and using this documentation set can be found at Supporing
Docum f

DATEX Il Schema generation toal 2.1
v DATEX IIv2.1 Releases Motes

¥ DATEX I PIM w2 1

v DATEX |l Exchange PSM

v DATEX Il XML Schema 2.1

DATEX I Modelling Methodology 2.1
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DATEX |l data model

The data model (DATEX Il PIM v2.2)
is available as

o1 Enterprise Architect format (.eap) (see before)

o In HTML format for web browser, as offline ZIP or online browseable:

http: / /www.datex2.eu/datex-
model/HTML.Version 2.2 /index.htm

0 TamTam research developed an alternative online browser to search
through the DATEX model:

http: / /datexbrowser.tamtamresearch.com
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http://datexbrowser.tamtamresearch.com/

Enterprise Architect

Inexpensive UML modelling tool used to view

To obtain from Sparx Systems:
http: / /www.sparxsystems.com/

There is also a free version (viewing only) available!

@ ENTERPRISE
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http://www.sparxsystems.com/

DATEX I PIM - EA

File Edit
¥y @ - L
=
&2
=
w
3
|
z
g.

e Architect

Extensions

Settings Window Help

iew | Project Diagram Tools  Analyzer
@ Warkspaces and Commands...
@ Learning Center Alt+F1

Py

Package Browser

Maodel Views

i

Strg=Umschalt+5

r @ E 04 4 Basic-Mormal

,{g" Interface Customization Wizard

More Project Tools

El oo o

[<]

<|®

Personal Infarmation

Team Review

Diagram Toolbox
Diagram Filters
Diagram Layout

Pan & Zoom

Element Properties
Relationships
Traceability

More Element Tools

Relationship Matrix

Motes

System Output

Toolbars

Strg+=Alt+U

Alt=5

Strg+Umschalt+M

Alt+1
Strg+=Umschalt+2
Strg=Umschalt+4

Strg=Umschalt+1
k=6
Strg+=Umschalt+3

(| rrr——
Project Information Alt+2

Projed

Internal Web Browser Strg+Alt+W | Resoy
mana

L DATEX_I_PIM_EMW_Apha) paite

[] DATEX_I PIM_BMW_Apha_cesee=
[ DATEX_II_PIM_Strategien_00-00-03
[] Verkehsmeldungen_DATEX_II_PIM
O Verkehsmeldungen_DATEX_II_PIM
[] DATEX_II_PIM_Strategien_00-00-0]
[ DATEX_I_PIM_Strategien
[] DATEX I FIM




Project Browser

B E W [H
== DATEX2System
Documentation
- |#] Analysis
- [&f] Dynamic
=] Legical
& [ D2LogicalModel
. 2 D2LogicalModel
! 1 Exchange
- Ij Extension
- |j General
- ] Management
- ] PayloadPublication
.. B D2LogicalModel
=g Functional

TT

+3 @

Eﬁ Project Browser ‘ @ Resources

Entry point for the model:
D2LlogicalModel

Resources

= Eﬁh Resources

i

=

ﬁ MDG Technologies
Templates

% Documents

i Matrix Profiles

(2] Favorites

L Stylesheets

[#d UML Profiles

& [#] UML Profile for DATEX I
e g attribute

- B class
- B datatype

- [ enumeration

-~ enumerationLiteral
- & identifiable

e ] package

- B wersionedldentifiable
[#8 UML Patterns

Eﬁ Project Browser |% Resources

Special UML p
the generati




Tagged Values

quged VCIIUGS Offer user- Wldepioe odllies e T
defined additional information 820 <& ~ g

i = a D2Logical Model
and consist of a ‘tag’ and an ass (D2LogicalModel)

changed new
CISSOCiGTed ‘value‘ elemen-'-. definition The DATEX |l logical model comprising exchange, content ...
extensionMame Parking Bxtension
extensionVersion 0.3
Within the meaning of UML modelBase Version ‘
arigin -null -
(1.4!) tagged values can be originalCode -nul -
. . originalMame -null -
associated to any element in oot Bement d2LogicalModd
H bype contert
any quantity. M o

In terms of the DATEX
methodology, the used tagged
values are well defined,
however.
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p

Tagged Values (cont.)

= Attribute (measurementOrCalculationPeriod)
definition The time elapsed between the beginning and the end of the sampling or measurement period. This item may differ from the unit attrbute; e...

order 0

DT

Two important DATEX tagged values:
* definition
A definition for each component, attribute, literal and package.

It becomes part of the schema and can be visualized by software tools.

* order
An information for the relative position of this element within the schema.
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Tagged Values

F=|hi % = we | [ =
5= F [ K kg i @

= Class {(D2LogicalModel)

Current version of DATEX

1 changed new
I I - 2 . 2 . definition The DATEX |l logical model comprising exchange, content ...
(2,3. to come This yeq r) extension Name ParkingExtension

extensionVersion 0.3

Older versions should not :ﬂf*jﬁﬂaﬂmn 2
be used unless there is a originalCode -l -

original Mame: -null -

need for it.
You can find the version
information as a tagged

value on the component
,D2LogicalModel’
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4

Used UML elements in DATEX Il

clas=s OiagramElementsUsed Static /

SubPackage

+ ClassinSubFPackage

wdatatypes
DataType

«wdatatypes
Dzt=Typed .

senumeratio.
EnurmType3

| —

ClassE

wldentifiablew
ClassA

>
+

+

attr1: DataType

attr2: [DataTyped

literald
literal2

+explixitRoleMame

ClassE

+

attr2: EnumTypel
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= are allowed
agrams!

ldentifiables
Clas=sC

index

1 fordered}

Cla==0

-

+

attrd: ataType

|\

L




Car Tyre
<>
4
BMW ParkingAssistant
+ operatingStatus :Boolean
<>
0..1




An aside:

Attributes, relations
etc. for DATEX are
defined in a meta
model with the

means of UML

DATEX meta model

D2Attribute
name string
definition string
lower int
upper int
order int

type
D2Enumeration
name string
definition string
* 0..*
D2Literal ‘

name string
definition string
order int
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= pper int
uper 80..1 ? target, role [0..1] string

definition[0..1] st
lower int

index[0..1] string
order int

If 2 or more relations have the same
source and target, they must have a
definition and a role name!

D2Component
name string
definition string
isAbstract bool

D2Ildentifiable
versioned boolean

<<abstract>>

D2Type

=
D2Datatype

name string

definition string

super

Two pre-definedinstances
(“Reference i
“kerstonedReferences)are
lsedito referito
“Daldentifiablef depending
art the “versioned: value!

i




Different Views in Enterprise Architect

The data model can be visualized
through customized figures.

These figures all access the same
data basis - the data model.

Multiple figures can not contradict
each other, but they can offer
different views. They can focus
different details or hide some
elements.

class Temp /

BMW

f

Cabrio

This is no contradiction to the example before.
A Cabrio is also a car and may have a parking assistent.
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Elements in one package

Connections / relations

 alertClecationCountryCode
W alertClocationTableMumber
i alertCLocationTableWersion
= Point

& Class : Point
= — : i e il

+ bearing - Properties Relationships

- General Flemert 4 Element Sterectype Type Connection
- Details MlertCPoint Class Aggregation
- Templates AssignedParkingSpaces Class Aggregation
- Advanced AssignedParking Spaces Class Aggregation
- Tagged Values Metwork Location Class Generaliza...

= Rules Parking Facility versioned |dentifiable Class Aggregation
- Requirements ParkingFacility versionedldentifisble  Class Agaregation
. Constraints Point &longlinearBement Class Aggregation
- BCenarios Poirt ByCoordinates Class Agaregation

- Related Poirt Destination Class Aggregation
- Files TpegPaint Location Class Agaregation

i - Links




Views on the Point item

class Pointl /

OO

NetworkLocation
Point
(7o)
1 1 1 1
0.1 0.1 0.1 0.1
PointByCoordinates PointAlongLinearElement::PointAlongLinearElement AlertCPoint TpegPointLocation::TpegPointLocation
+ bearing :NonNegativelnteger [0..1] + administrativeAreaOfPoint :MultilingualString [0..1] + alertCLocationCountryCode :String + tpegDirection :DirectionEnum
+ directionBoundAtPoint :DirectionEnum [0..1] + alertCLocationTableNumber :String
+ directionRelativeAtPoint :LinearReferencingDirectionEnum [0..1] + alertCLocationTableVersion :String
+ heightGradeOfPoint :HeightGradeEnum [0..1] S
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class Point2

L ti . o o oo
In this view, the possibility to

express a point by coordinates

is not shown, however, this is still
a valid method.

A little awkward, because

_ mandatory attributes are not
AlertCPoint

— shown. Anyway, it’s not
forbidden.
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Data types

All used (simple) data types are also realized in the form of DATEX components.

A distinction is made between generic and specific data types. The latter are
derived from the generic types.

DATEX simple data types are mapped to the corresponding XSD simple types (using
the tagged value ‘schemaType’).

i i

g2l & ~ b i@

= Class (String) class Generic/
changed new
definitian A character sting whose value s «datatype»
facets <xs:maxlength value="1024"/= String
angin - null -
orginalCode - null -
arginalMame -null -
schema Type string
bype content
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Data types (generic)

class Generic /

«datatype» «datatype» «datatype» «datatype»
Boolean Float Integer String
«datatype» «datatype» «datatype»
DateTime NonNegativ elnteger Url

«datatype» «datatype» «datatype» «datatype»
Date Time Multilingual String Reference
«datatype» «datatype»

Language VersionedReference
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Data types (specific |)

class Specific /

«datatype» Integer «datatype»
VehiclesPerHour {> «datatype» <} AlertCLocationCode
Generic::
NonNegativ elnteger

«datatype» «datatype»
AxlesPerHour AnglelnDegrees

«datatype» «datatype» «datatype» «datatype» «datatype»
PassengerCarUnitsPerHour PartsPerMillionConcentration Years ConcentrationVehiclesPerKilometre MetresAsNonNegativ elnteger
«datatype» «datatype»
IntensityKilogramsPerSquareMetre ConcentrationKilogramsPerCubicMetre
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Data types (specific ll)

class Specific /

«datatype» «datatype»
IntensityKilogramsPerSquareMetre ConcentrationKilogramsPerCubicMetre
«datatype»
CubicMetres
«datatype» «datatype»
Kilohertz Seconds

«datatype»
M Generic::Float

«datatype» / \ «datatype»
Percentage

ConcentrationMicrogramsPerCubicMetre

«datatype»
WattsPerSquareMetre
«datatype» «datatype»
Tonnes MetresPerSecond
«datatype» «datatype»
MetresAsFEloat KilometresPerHour
«datatype» «datatype»
TemperatureCelsius IntensityMillimetresPerHour
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References

Using cross references as an alternative to direct aggregation or between different

messages

Example: Relationship between static data (e.g. infrastructure information)

and dynamic data (e.g. high-frequency measurements)

Identification by stereotype ‘identifiable’
(using an ID "unique in space and time")

Reference with data type ‘Reference *

Different versions: Usage of ‘versionedldentifiable‘ and 'VersionedReference '.

class MeasurementSiteTabIePubIication/ class MeasuredDataPuincation/
«versionedldentifiable» PayloadPublication
MeasurementSiteTable MeasuredDataPublication
+ measurementSiteTableldentification :String [0..1] + measurementSiteTableReference :VersionedReference
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example

rementSiteTable in static message:

<measurement3iiteTable 14="92126FC7-3D2E-4ARF-RI1RC-FE338120572F" wverzion="1">
<measurementiitelableldentification>DiebglZ</measurementiitelableldentifications>
<measurement3iiteRecord id="C&9BE0FBE-CR4C-43CE-ROOF-9B3ATTESCBES" wversion="1">
<measurementEquipmentIypelsed>

erence in dynamic message:

<payloadPublication xzi:type="MeasuredDataPublication" lzng="de">
<publicationTime>2012-08-14T09:00:01.0Z</publicaticnTime>
<publicationlreator>
<country>de</country>
<nationalldentifier>DE-MIM—oooix</national Identifier>
</publicaticnCreator>
<measurementSiteTableReference targetllazs="Measurement3iteTable” id="92126FC7-3D2E-4AAF-AIRC-FE33812D572F" verzion="1"/>
<headerInformation>
<confidentiality>noRestrictiond/confidentiality>
<informaticnitatuartest</informaticnitatuss
</headerInformation>

a so called UUID was used (Universally Unique
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What is a DATEX Il profile?

The DATEX data model (Level A) is complex and very extensive.
There is a large complete scheme (currently more than 15000 rows).

Communication systems usually require only a small part of the data model:
o Certain type of message
o Not all optional attributes

o Only certain enumerated values

9 . ) es
w
Therefore it is useful to implement only ctually required elements in the

software
= Tailored XML schema

With respect to a particular use case this is called a DATEX Il profile
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What is a DATEX Il profile?

Thus a DATEX |l profile is a selected subset of the
DATEX Level A model

But it can also contain additional extensions from Level
B

Due to the backward compatibility of extensions:

A communication partner who is able to communicate on
the entire Level A, can always interpret any valid
DATEX profile, even if there is a Level B extension
included (in fact, this part is ignored then, but it does
not fail)
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Examples for DATEX Il profiles

Profile for Truck Parking

Profile for Traffic Messages
(for the German Mobility Data Market Place MDM)

Profile for Strategic Routing

(which is a Level B extension)

A DATEX Il profile is made up of a tailored XML-schema

file and at best a documentation.
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The DATEX Tool (,,DATEX Il Conversion“) ...

was developed and is maintained by the DATEX
Community

is working on an XMI representation of the data
model (export function in EA)

verifies compliance with all rules of the meta model
(see next slides)

enables the selection of the desired data

generates the customized schema file

by,
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File 7

Configuration |Sdect.|m I Log |

This program performs a transformation from a DATEX |l UML class
diagram package into DATEX | XML Schema.

Name of the XM file

Directory for resulting XML Schema files

<=

Model information

[« ]
<=

XMI version: Model level:

Model base Version: Extension name:
Wersion: Extension version:
Configuration

Generate with definitions (documentation)

MNamespace:

Schema name:

Progress

| Exit || Resat |

e o




Selected rules of methodology,

here the example for attributes:

UML Classes in DATEX Il models may have UML Attributes.
5.2.4. UML Attributes shall have a “definition” UML TaggedValue.

5.2.5. UML Attributes shall have an assigned “type” element. The assigned type shall be a UML
Class with UML Stereotype “datatype” (Note that built-in UML types are not allowed.) or it
shall be a UML Enumeration. If the assigned type is either “Reference” or
“VersionedReference”, the UML Attribute shall have a “targetClass” UML TaggedValue,
which shall provide a name of a UML Class that has an “identifiable” or
“versionedldentifiable” Stereotype assigned, respectively.

5.2.6. UML Attributes shall have an “order” UML TaggedValue. This order shall be a non negative
integer and all order values of attributes of the same UML Class shall be unique within this

UML Class.

5.2.7. UML Attributes may have a “multiplicity” element attached. In case multiplicity is not
provided explicitly, a default value of "1..1" is used.

5.2.8. UML Attributes names have a global name scope in DATEX I, i.e. two UML Attributes with
the same name shall have the same definition and type values.
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Selected rules of methodology,
here the example for attributes:

5.2.3. UML Classes in DATEX Il models may have UML Attributes.

5.24.
525.1 Classes may have attributes. Attributes need o

. tagged value ,definition‘ (as well as all other
DATEX elements, too)

(13 /
%I SIVTNTICUrGaciIirmti UNMIC A4 A~ | UUI,PU uaalyllcu, IUDPU\-IIVUI’-

5'2'6': Attributes need a tagged value ,ordert as well as

5.2.7. |
3

528.1 |f an attribute appears more than once, name,

1
definition and type must be identical
. y
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Selection of

components
Modification of
multiplicities

Selection of
enumeration

literals
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Three possibilities of selection

F
D2 DATEX I Conversicn

File 7

Corfiguration

f ey O oy O oy Y O oy O g O o OO e O ey O e |
e e e
IIIIIIIIII

Selection ||_og |

EI---<>E$
- [ A| exchance
B- H_| payload Publication
(= Hﬁg PayloadPublication

----- @ defauttlanguage
----- @ feedDescription
----- @ feedType
----- @ publication Time
7| publicationCreator

Haborated DataPublication
ﬁg Measured Data Publication
[Ai5i¢ MeasurementSite TablePublication
54 VmsPublication
f;g PredefinedLocations Publication
f;g TrafficViewPublication
f;g SituationPublication
ﬁg GenericPublication
ﬁg VmsTablePublication

| CheckModel | |

Start ]




1) Selection of components

Naturally, this is the strongest 3-[F1§¢ PayloadPublicatic
possibility of reduction because ~[#] @ defauitlanguage
all types of messages and / or : I::j_[r]:;;“mm”
message parts may be omitted .[F @ publicationTime
Mandatory elements or parts _ ﬂ F:,:::: o
(grey) can not be deselected - @ courtr,

: o @ nationalldentifie
Parts of multiple use can only be -[Fl4¢ BaboratedDataPublication
either completely dropped or ------ L] @ forecastDefauit

allowed anywhere
(improvement at this point is

planned) +ﬂ I'E!fE!I'E!I'lEE:SI_E!ﬁII‘IQE
+ﬂ elaboratedDatz ‘,‘
+-O&% MeasuredDataPublication /z“

R
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pr
2) Modification of multiplicity of attributes or
aggregations

Possible since DATEX Il version 2.1

To keep compatibility to Level A, only the following changes are possible:
o Increasing the lower boundary
o Decreasing the upper boundary

1 ... but in each case not about the other limit.

Examples:

0 An optional attribute can be set mandatory: 0.1 2 1..1

O An unlimited attribute can be limited: 0..n > 0..3

o0 Limitation can be made stronger: 1.4 2> 2..3

o But for a simple mandatory attribute (1..1), multiplicity cannot be modified any more.

sz Relation options S Sa ars @1
Muttiplicity |

Original lower bound [{ Modified Lawer bound 1 v'SUQ“SQﬁOh of fhis iSSUe in Enferprise

Original Upper bound |- Modified Upper bound 1 ArChifecf is difﬁCU“‘, beCQUSG the Level
e

A model
\i4e)
o Vd be changed.

= T
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3) Selection of enumeration literals

Possible since DATEX Il version 2.1

The DATEX Il data model contains a lot of enumerations, some of
them with a huge amount of literals.

Communication systems often only use few literals, e.g. only
[3 . 3 ] . ° ¢
accident’ and ‘serious accident

Keeping the literal ,other® is useful for later changes or extensions.

.Visuqlisqﬁon of this method is possible

in Enterprise Architect because in ever
figure attributes and literals ccmb\ex

made (in)visible.
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Enterprise Architect

class AtoD /

«enumeration»
AccidentTypeEnum

accident
accidentinvolvingBicycles
accidentinvolvingBuses
accidentinvolvingHazardousMaterials
accidentinvolvingHeavyLorries
accidentinvolvingMassT ransitVehicle
accidentinvolvingMopeds
accidentinvolvingMotorcycles
accidentlnvolvingRadioactiveMaterial
accidentinvolvingTrain
chemicalSpillageAccident
collision

collisionWithAnimal
collisionWithObstruction
collisionWithPerson
earlierAccident
fuelSpillageAccident
headOnCollision
headOnOrSideCollision
jackknifedArticulatedLorry
jackknifedCaravan
jackknifedTrailer
multipleVehicleCollision
multivehicleAccident
oilSpillageAccident
overturnedHeavyLorry
overturnedTrailer
overturnedVehicle
rearCollision
secondaryAccident
seriousAccident

sideCollision

vehicleOffRoad
vehicleSpunAround

other

) Selection of enumeration literals

class AtoD /

«enumeration»
AccidentTypeEnum

accident
seriousAccident
other

DATEX Tool
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Dz Attribute Options - accidentType

=)

[ Mutiglicity | Datatype |

Datatype Accident TypeEnum

Litteral

[7] accidentinvolving Bicycles

[T accidertinvalvingBuses

[ accidentinvolvingHazardous Materials
[7] accidentinvolvingHeavyLomies

[ accidentInvolvingMass TransitVehicle
[T accidertinvalvingMopeds

[7] accidentinvolvingMatorcycles

[] accidentinvolving RadicactiveMaterial
[] accidentinvolving Train

[7] chemicalSpilageAccidert

I [T colision
| | [C] colisionWithAnimal

] colisionWithObstruction
[7] colisionWithPerson

[] eadierAccident

[ fuelSpillage Accidert
[7] headOnCollision

[7] headOnOrSideCollision

I [ jackknifed AticulatedLomy

[ jackknifedCaravan

[ jmckknifed Trailer

[7] muttipleVehicleCollision
[7] muttivehicleAccident
[] oilSpillage Accident

7] overtumedHeavyLomy
7] overtumed Trailer

[T overtumedVehicle

I [C] rearColision

[] secondaryAccidert
seniousAccident
[] sideCallision

[ vehicleOff Road

[7] vehicleSpunAround
other

4| i

|




Profiling

The applied selection (in all three mentioned forms) can be saved with the
tool and can be reloaded (i.e. applied) at a later point of time.

This way a simple reconstruction of the profile is possible at any time.

Final outcome of the tool is the correspondingly reduced XML schema file
(.xsd)
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Summary

Summary

Using the freely available DATEX tool, the Level A model can be
adapted to the respective application.

The result is a slim XML schema that is nevertheless understood by all
systems that dominate the Level A model.

By selections and restrictions, the content that is expected in the
message can be focused very precisely.

By limiting the elements actually needed, the software development
costs can be kept as low as possible.

Profiles can also be extended with level B extensions
(see following chapter).
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MODELING AND USAGE
OF EXTENSIONS
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DATEX data model ,interoperability levels'

Level A

o Existing’ data model
o Data catalogue, ontology, data registry, ....

o The Level A model is ‘fix‘ and can only be adjusted within new DATEX versions,
but not in general
(but see also profile creation)

Level B

0 Backward compatible extension/amendment to Level A

Level C

o Completely independent, no longer to Level A compatible scheme which

corresponds to the DATEX methodology anyway.
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Level B extensions: The principle

Extension 1 Standard
(contains colour)

(vehicle)

g A EEEEEEEEEEEEEEEEER

N

Brand Colour
Ford -
Renault green

Ford
Renault
BMW

BMW -
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Extension 2
(contains type)

<vehicle>
<brand>BMW</brand>
<extension>
<type>cabriolet</type>
</extension>
</vehicle>

Brand Type

Ford -

Renault -

BMW Cabriolet



Rules for extensions

'core model' in this clause), or they may create a new model not compatible to any
previous model, but nevertheless using the methodology provided within this
Technical Specification and — potentially — reusing classes taken from other, existing
models. A compatible extension is denoted within this Technical Specification as a

level B extension. Non-compatible extensions are denoted as level C extensions.
All extensions shall fully comply with all other rules presented so far in this document.

An extended model shall provide extension name and version number in two tagged
values called "extensionName" and "extensionVersion" on the “d2LogicalModel”
element and on any other root level elements (defined using a “rootElement” tagged

value), that shall be usable in conjunction with extended elements.

DATEX Il User Forum — Prague — 19 20 May 2014



Rules for extensions

c

$ Level B is backward compatible.

g
1 Level C not.
e y
All PR Y S | R o | B I N S | RN SO [ T [ RS UG S ‘IA‘---Vlent.

/ Extensions must follow the basic rules for Level A. ¢

The tagged values ,ExtensionName‘ and
,ExtensionVersion‘ are to be used.
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Rules for extensions

classes that inherit from the core model) shall have an "extension" tagged value with values either "levelb" or
"levelc". Extensions that do not add new root classes (i.e. classes that have a “rootElement” tagged value) are
called “level B extensions”. These extensions shall set the “extension” tagged values to “levelb”. They are
backwards compatible with the standard model on message level. Extensions that introduce new root classes
are called “level C extensions” and shall set the “extensions” tagged value to “levelc”.

Classes belonging to an extension may not become superclasses of classes in the core model, i.e.
specializations from a class from the extension to a class in the core model may not be added to the model.

UML Associations may be added to the extended model that have a core model class on their source end
and an extension class on their target end. Thus, existing classes from the core model may become
components from containers in the extensions model (class reuse), but classes from the extensions shall not

become components of existing containers in the core model.

Data types and enumerations of the core model may be reused in extensions.
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l Rules for extensions

The base class of the extension must get a tagged value
,extension’ — ,levelb’ or ,levelc'.

\\ ~are

backwards comnatible with the standard model on messaae level. Fxtensions that introduce new root classes

Extension classes must not be a superclass for a Level A

N component. Joail]
end
Extension classes may use existing Level A classes ot
(aggregation), but not vice versa
\, Y

Enumerations from Level A may be used.
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Level B Extension

class TrafficSpeedExtended /

TrafficData
TrafficSpeed

TrafficSpeedExtended

+averageVehicleSpeed|0..1 +minVehicleSpeed|0..1  +maxVehicleSpeed| 1

DataValue
SpeedValue

N

+ speed :KilometresPerHour
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This is no generalisation/
specialisation, although the
same symbol — a sharp arrow
— is used.

For a better distinction, it is
possible to colour it in red, for
example (informal).

The DATEX tool will identify
the difference by the tagged
value “extension” — “levelb”




4

Mandatory tagged values
(also in Level A)

“definition” - text

o for every package
for every component (including enumerations)
for every attribute

for every literal

for aggregations, if there are two aggregations connecting the same
objects (,parallel’)

“order” — number, must be unique within this object
o for every attribute

o for every literal

o for every aggregation (at the ,target’)

“extension” — “levelb”

O Only for the root components of a level B extension (not their
successors)

= “extensionName” and “extensionVersion”
o  Only in component ,,D2LogicalModel”, if the model is extended

. »targetClass“ — <name of the target component>

o Only for attributes of type ,,Reference” or ,VersionedReference”. The type of
the target component has to be specified there.
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Class (TrafficSpeedbdended)

changed yESs
@ Extension class that a@.
origin
orginalCode
orginal Mame
type cortent

from TrafficSpeed
from TrafficData
from BasicData




format between UML and the DATEX Tool is the standardized XMI

e complete package “D2LogicalModel” has to be exported.

| Foot
Package

Filename

Progress

2L ogicalModel

C:\Users\Freudenstein\DesktopiHands-on-Workshop\WorkingFolder - fresh'\DZL L]

Export Type
@XMI L1 () XMI2.1 ‘ Other XML Formats : | Publish |




D2 DATEX I Conversion C=LE=0

File ?

Configuration |Sdedm Ing | I

This program performs a transformation from a DATEX | UML class
diagram package into DATEX Il XML Schema.

MName of the XM file
ZMNACBenutzerPrivat \Freudenstein® Temine 2012-03-19 Datex User Forum Stockholm’® | L I

Directory for resulting XML Schema files
332012403-15 Datex User Forum Stockholm*Hands-on-Workshop\Working Folder' 5D £ )

Model information
XMl version: 11 Model level:
|| ModelbaseVersion: 2 Extension
I Wersion: 20 Extension

Information is automatically
extracted from the tagged
values

TrafficSpeedExtended

Configuration
Generate with definitions (documentation)
Namespace: hitp://datex? eu/schemas2/2_0

Schema name: DATEXlISchema_2 2 0




D2 DATEX T Conversion ()

File 7 |
Configuration | Selection |J_og |

D A| locationCharactsrsticsOvenide -
D measurement Equipment Fault
-] A| basicData

Eﬁ: BasicData

----- O # measurementOrCalculationPeriod
----- O # measurementOrCalculation Time
----- O # measurementOrCalculated TimePrecision
i ?| perinertLocation

o[ Traffic Status

i-[Ji% TravelTimeData

7-[Jia¢ WeatherData

=& TrafficData

&[] A forvehiclesWithCharacteristicsOf

; TrafficFow

[ e [ [ ]

4% TrafficSpeedBdended
- [F A minvehicleSpeed
E|<>[: SpeedValue
il @ speed
=4 A maiVehicleSpeed
E|0[$ SpeedValue

L[ @ speed

| Eit || Resa |




Comparison extended schema (right side) with
not extended (left side) schema

Every component points to In Level B extensions, this is
a default _ExtensionType extension is specified
individually
~—— \ —
— .
Positionsleiste & Z:\...ockhnlm\Han_t%\ “~ekingFolder\XSD\DATEXTISchema_2 2 0_measuredDataxsd | Z:\..Im\Hands-on-Workshop'\Wo NATEXScherna 2 2 0 _trafficSpeedExtended.xsd

urement or calcuTéb;\\\\f\ii? speed of vehicles at tl|urement or calculationmﬁr\\\\\iﬁiid of vehicles at tl-+

n" type="D2LogicalModel: ExtensionType" minOccurs="0'|n" type="D2LogicalModel: TrafficSpeedExtensionType" 1

s min/max speed to the average speed measurement of

2LogicalModel: Speedvalue™ minOccurs="0">

t or calculation of the speed of wehicles at the spes

2LogicalModel: Speedvalue™ minOccurs="0">

t or calculation of the speed of wehicles at the spel |

8
| Ly T ] | [om t

Ze: 889 5p1/23 Zchni1/23 1252 Win Zet897 S5p1/23 Ichm1/23 1252 Win
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s in the extensi

i ogica el-measurement lmelUelaul=ZUT3-U3-TITUI T2 U UL
DELuglcaIMﬂdel measurementTimeDefault=

=D2LogicalModel:measuredValue index="0"=

<D2LogicalModel- measuredValue=

<D2LogicalModel:basicData xsi:type="D2LogicalModel - TraficSpeed”=
=D2LogicalModel-averageVehicleSpeed:=
<D2LogicalModel:speed=47</D2LogicalModel-speed=
=/D2LogicalModel:averageVehicleSpeed=
=D2LogicalModel-traficSpeedExtension:
=D2LogicalModel:traficSpeedExtended=
<DZ2LogicalModel:minVehicleSpeed=

<D2LogicalModel speed=23</D2LogicalModel:speed:
</D2LogicalModel:minVehicleSpeed=
<DZLogicalModel:maxVehicleSpeed:=

=D2LogicalModel speed=61</D2LogicalModel speed=
</D2LogicalModel:max\VehicleSpeed:=
</D2LogicalModel traficSpeedExtended=
=/D2LogicalModel traficSpeedExtension=
=/D2LogicalModel-basicData=
</DZ2LogicalModel:measuredValue=
=/D2LogicalModel:measuredValue=




t schema

X/

TrafficSpeedExtended Yes
Without bug in XML

D2 Yes

TrafficSpeedExtended

With bug in Level A
D2

TrafficSpeedExtended

With bug in Level B
D2




Inline attributes

To obtain particularly slim XML instances (for example, for high-
frequency signals) the modelling of inline attributes is possible:

class TrafficSignaIQueuePuincation/
Queuelnformation
L~
{ cattribute» 5 UML Profile for DATEX II--attribute (stopLinePoint)

4 ePoint :String changed e

+ offsetTime :Integer[0..1] definition Reference to a static stopLinePaint

+ queuelength :MetresAsNonNegativelnteger [0..1] onder 0

+ delay :Seconds|[0..1] origin -l -
orginalCode -null -
orginal Mame -null -
hype content

= from String
p— X X 4 schema Type gtring
<trafficiignalCueuePublications> Facets s maxLength value="1024/

<trafficSignalfueuePublicationTimeStamp>2012-10-05T09:01:12. 02</trafficorynaryurueruprrenrrmrrrneormnps

<guenelnformationValidityTime»>2012-10-05T12:00:00.02</quenelnformationValidityTimes
sataticTrafficSignal PublicaticnBatfaranae MetatieTraficSiana 1Pkl ication”™

<gueuneInformation "Voaol-gTct "1o0" "15"

<gqueueInformation T 18] S
<ftrafficSignalfuenebPublication>
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Messtellen Zeitachse 2>

A0 Al A2 A3
BO B1
co C1

Datengeber: Push- oder Pull-Ubertragung
I mit fixem Ubertragungsintervall
A0 Al1,A2,A3
BO B1
(60] C1
DO
EO
MDM-Broker
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A4 A5
B2
D1

El

B3
Cc2

ample of an extension (measurements)

B4
Cc3
D2

B4
C3
D2

class MeasuredDataPublication_M... /

SiteMeasurements

+ measurementSi ference: VersionedF
+ measurementTimeDefault: DateTime

inde:

1

1

MeasuredValue

Extension::
AdditionalMeasuredValues

B

0.1 0..%

BasicData::BasicData

+ measurementOrCalculationPeriod: Seconds[0..1]

TrafficData::TrafficData

oo




Version: 2.2
Title

Version: 2.2

Title Country Organization
Parking Publication Extensionv0.5 Germany AlbrechtConsult GmbH
Linear By Coordinates Germany AlbrechtConsult GmbH

Swedish Transport Administration, TomTom
Sweden, Netherlands International BV Dutch Mational
DataWarehouse for Traffic Information (MDW({

OpenLR Extension 1.5

Version: 2.1

Title Country Organization
VWMS Operational Exchange and TMP Italy IT Matorways DATEX group
Management

Version: 2.0

Title Country Organization
Line5tring extension Sweden Viati

Road . Infrastructure Publication Portugal Armis - Sistemas de Informacdo, Ida
Extension

Traffic Light Information

Version: 2.1
Title

Italian Motorways Operators DATEX |l Profile and Extensions

Travel Times and Traffic Condition

DATEX Il profile for Mobile Lane Closure Trailers

Version: 2.0 RC2

Title Country Organization
Data Quality Publication Extension UK /England

Highways Agency

CCTV Publications Extension Updated UK /England Highways Agency

Version: 2.0 RC1

Title Country Organization
. _— . Autostrada per [I'talia and The Highways
Versmn. 2_0 WMS Publication Extension Italy / England Agency (England)
Title Catalogue Extension Germany GEVAS software GmbH
Data model for TMPs and Mavigation systems 1 2 nexts lasts

0 May 2014




Thank you

Albrecht I}
Consult
AlbrechtConsult GmbH

Theaterstr. 24
D 52062 Aachen
+49 241 500 720

Jorg Freudenstein — j.freudenstein@albrechtConsult.com
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