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About me

A J°rg Freudenstein
A Computer scientist, born in 1977

A Since 2005 project engineer at AlbrechtConsult
(Aachen, Germany)

A Emphasis on software engineering / software processes, communica
networks und distributed systems, software architectures as well as ¢
modelling

A Specification of DATEXptbfiles for the German Mobility Data Market
Place (MDM)

A Participation in the DATEX development and standardisation

A Editor of the DATEX Il parking extension
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Overview

Todays hands on workshops

Basics Noy,
Tour through the DATEX Level A data model
Creating of profiles

A Data selection
A Creation of subschemas

Usage of extensions
A Extension of the model with new content

Creation of publications

Perspective on current developments
(e.g. intelligent truck parking)
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What is DATEX |17

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:

A Data model (dynamic road traffic data)

A Software to generate data schemarfiessage 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)

A standardized as CEN/TS 16157 Par§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:

A MO: Data

A M1: Data model
A M2: Meta model

Where appropriate in this lecture, this
methodology document is quoted.
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Elements of DATEX II (v2.2)%

Reference documents (normative)

Met hodol ogy (fii
XML schema

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

| e aDATEX || _Metodol ogy. pdf o)

Exchange specification: text document (PDF) & \ME®L

Additional documents (informative)

i
i

i
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Handbooks for users, for software development and the creation of extensions
Documentation of the platform independent exchange (Exckraki)e

Data Dictionary

Handbook for the XML schema generation tool

Example messages




DATEX |l 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

DATEX Il User Foréiragued 19 20 May 2014



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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et 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 |l Schema generation tool 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 Il data model

The data modelATEX Il PIM v2.2
IS available as

A Enterprise Architect formagdp) (see before)
A In HTML format for web browser, as offline ZIP or ohhowseable

http:// www.datex2.eu/datex

model/HTML.Version_2.2/index.htm

A TamTamnesearch developed an alternative online browser to search
through the DATEX madel

http//datexbrowser.tamtamresearch.com
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http://www.datex2.eu/datex-model/HTML.Version_2.2/index.htm
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) availabl

@ ENTERPRISE
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DATEX I PIM - EA

File Edit
¥y @ - L
=
&2
=
w
3
|
z
g.

Ise 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




Sources

Resources

Project Browser

o~ Resources
m ------ ﬁ MDG Technologies

: i - (@] Templat
Documentation - (@] ermplates

=

[ % Documents

. % galyslfs ------ g Matrix Profiles

[} fampc - .. (3] Favorites

= B legical EJ Stylesheets

B E DEL[;';!E'_MT;E':! | £ (38 UML Profiles

E‘S > hﬂglm ode - B UML Profile for DATEX T
) change g attribute
& ] Extension - B class
B 1 General . B datatype
- | Management .. [@ enurmeration
' Paylua.dpubllcatmn - @ enumerationLiteral
.DZLuglcaIModel - B identifiable

38 Functional . package

. B wversionedldentifiable

...... ﬁ LML Patterns

Project Browser | Resources
Eﬁ Project Browser ‘ @ Resources Eﬁ . %

Special UML
the generati

Entry point for the model:
D2LogicalModel



Tagged Values

Tagged valuesffer user yged Val
defined additional information #z & < ~ © & &
and consistof & t angl an o= Pereaesiessd

" ] i

changed new

aSSOC|ateC® V a | ue 6 e definition The DATEX Il logical model comprising exchange, content ...
extensionMame Parking Bxtension
extensionVersion 0.3

Withinthe meaning of UML o e femen 2

(1.4)tagged values can be ariginalCode -l -

. . originalMame -null -
associated to any elementin g {2LogicalMode
any quantity. ype corterd

In terms othe DATEX
methodology, the used tagged
values are well defined,
however.
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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:

A definition
A definition foreachcomponent, attribute, literal and package.
It becomes part of the schema and can be visualized by software tools.

A order
An information for the relative position of this element within the schema
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16

Tagged Values

BN X QE @
= Class (D2LogicalModel)

Current version of DATE

” IS 2-2. _ ?;Fla:ri:: r1Tﬁv:l:rI:}."l.TE?"IIIIu::|5;|in::.'=|I model comprising exchange, content ...
(2.3. to come this year) | i
Older versions should no s s 2
pbe used unless there IS aEEE -

original Mame: -null -

need for it.
You can find the version
iInformation as a tagged
value on the component
AD2Logi cal

) 20 May 2014



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




class Temp
Car Tyre
<>
4
BMW ParkingAssistant
+ operatingStatus :Boolean
<>
0.1




DATEX meta model

D2Attribute o
An aside: definition
upper int
order int
Attributes, relations
etc. for DATEX are
type

defined in a meta

mOdel W|th the D2Enumaratln-n

means of UML 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 adlccess the same
data basis- the data model.

Multiple figuresan not contradict
each other, buthey 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 Cabriois also a car and may have a parkiagsistent
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Elements in one package

 alertClecationCountryCode
W alertClocationTableMumber
i alertCLocationTableWersion
= Point

Connections / relations

& 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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23

class Point2

In this view, the possibility to

express a point by coordinate
IS not shown, however, this is
a valid method.

A little awkward, because
mandatory attributes are not

shown. Anyway,
E = forbidden

ed 19 20 May 2014



Data types

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

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

DATEX simptiata types are mapped to the corresponding XSD simple tysasy
thetaggedv a | sechemadyie) .

g2l & b £ @

= Class (String) class Generic/
changed new
definition A character sting whose value s cdatatyp
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 /
cdat at ¢cdatat ¢cdatat cdatatyp
Boolean Float Integer String
cdat at cdatatyfg cdataty
DateTime NonNegativ elnteger Url
cdat at cdat at cdataty cdataty]
Date Time Multilingual String Reference
cdatatyfg cdatatyfg
Language VersionedReference
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eclific I)

class Specific

cdat at cdatatypee
Years ConcentrationVehiclesPerKilometre




