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Motivation

* There is a need for the definition of a constraint-based and multi-variant
AutomationML-Model

* From the conceptional point of view, how OCL-Constraints can be integrated
in AutomationML, different papers in the past propose a solution e.g. [1]

* The main focus today is on a possible tool support for the configuration and
finally the creation of an less-variant AutomationML-Model

* All this work and concepts were created in scope of the EfA-Project which
ends this month [2]

* The idea is to bring AutomationML into the Eclipse world, to get use of the
various plugin environment (e.g. OCL, EMF and pure::variants)

* The two following exercises mainly are focused on using these tools, to show
the possiblities, not to explain the concepts or technical facts behind in detail

[1] - Prinz, J.; Kagebein, S., Hundt, L. Dr.: AutomationML for data exchange within a model and requirement driven
functional development process ; Automation 2015. - Kongress: ,Automation 2015"; 16 (Baden-Baden)

[2] - ,Design method for planning of variable automation systems based on model integration” - https://www.hs-
owl.de/init/forschung/projekte/b/filteroff/209/single.html

© inpro, Germany 3. AutomationML Plugfest
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Content of this workshop

* Deployment of a basic toolset

* Exercise I:
— Convert an AutomationML-File to a for Eclipse-EMF readable format

— Using Eclipse-OCL-Plugin for OCL-Constraint-Check

* Exercise II/III:
— Creation of a variant model for the configuration of an AutomationML-File

— Creation of a less-invariant AutomationML-File based on the configuration
— Programmatically way

* Not all files are translated in english, but for the tooling point of view
perhapse it's not necessary

= eclipse \ .
©emf YAUemali@mMI»/>

OCL |‘_°:| pure::variants

© inpro, Germany 3. AutomationML Plugfest
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Setup I - Installation (hopefully already done)

« Copy or download zip archive to aim directory
« Extract package

- | = | laufwerktools  ESD-USB (E:)
Start Freigeben Ansicht Verwalten

1T o= » ESD-USB (E) v 0 "ESD-
» gk Schnellzugriff Mame .

_ ¥ AMLPlugfest_3_int_lec_1.zip 1
> @ OneDrive

| [ o 2Tl
« work » AML » AMLPlugfest_3_int_lec_1 w | D
Marme

. eclipse-modeling-kepler-5R1-win32
runtime-Eclipsefpplication

workspace

© inpro, Germany 3. AutomationML Plugfest
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Setup II - Pure::Variants Licence

» only during workshop, for later usage please replace the licence with your
own one

Start Freigeben Ansicht

<« v P « AMLPlugfest.. » eclipse-modeling-kepler-5R1-win32 w | @

ES

3 Schnellzugriff Mame

& OneDr configuration
nelrive

dropins

[ Dieser PC eclipse

features

- ESD-USE (E) ire7.80
E AMLPlugfest_3_int_lec_1zip 02

¥ Metzwerk plugins

readme

D .eclipseproduct

|&| about.html

= artifacts.xml

= eclipse.exe

eclipse.ini

[ eclipsec.exe

|&| epl-v10.htm

|!°| notice.html
pure_variants_community_license.xml

start.bat

© inpro, Germany 3. AutomationML Plugfest
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Setup III - Start Eclipse

<« v 4 <« AMLPlugfest.. » eclipse-modeling-kepler-5R1-win32 w

# Schnellzugriff
i Onelrive
! Dieser PC

o ESD-USE (E:)
¢ AMLPlugfest_3_int_lec_1.zip

i Metzwerk

© inpro, Germany

~
Mame B
configuration
dropins
eclipse
features
jre7_80
p2
plugins
readme
D eclipseproduct
@ about.htmil
|Z| artifacts.xml

% eclipse.exe
@ eclipse.ini
[55] eclipsec.exe
& epl-v10.html
@ notice.html

|Z| pure_variants_community_licensexml
] start.bat

3. AutomationML Plugfest
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Setup IV - Select Workspace Case 1

2 Java - Eclipse - o X
File Edit Navigate Search Project Run About Window Help
= | @ welcome 52 | iy raE=e
a)
gl Welcome to the Eclipse Modeling Tools
= Java - Eclipse
File | Edit MNavigate 5Search Project Run  About Window Help
MNew Alt+5Shift+M > (CA Ny Np=0r <l EREE SR i e T
Open File...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As..
Save All Ctrl+Shift+5
Revert
Move...
Rename... F2
% Refresh F3
Convert Line Delimiters To »
Print... Ctrl+P
Switch Workspace » ChwerkhAutomationMLPlugfest_workspace
o
work » AMLPlugfest_3_int_lec_1 w | () e
e Export...
Mame
Properties Alt+Enter
eclipse-modeling-kepler-5R1-win32 Bt

runtime-Eclipsefpplication
| workspace

© inpro, Germany 3. AutomationML Plugfest
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Setup IV - Select Workspace Case II

=

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | EN e Browse...

[v] Use this as the default and do not ask again

© inpro, Germany 3. AutomationML Plugfest

Select Workspace Directory > E
Select the workspace directory to use.
Ruby22-x64 =
Windows
W work

W AMLPlugfest_3_int_lec_1
eclipse-modeling-kepler-SR1-wir
runtime-EclipsefApplication

W workspace
.metadata w

Ordner: | Workspace

Meuen Ordner erstellen Abbrechen
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Setup V - Finished

= Plug-in Development - Eclipse - O X

File Edit Socurce Refactor Mavigate Search Project Run  About Window Help
HeRAEINEREEY SR <R Ay R A0 RS CA S Ni=ir Uk SR SR S =Rl Asid e :J ﬁ| %5 Debug <= Plug-in Development & Java [5] Variant Management

—
Cd = 0

[# Package Explorer &3 | 2 Plug-ins = B8 = B8 5= Outline 53
<5_=4> | e - An outline is not available.

]

(‘d;d AutemationML

""d;d AutemationML.edit

12 AutomationMLOCL

f‘d;d org.emftrace.core

""d;d org.emftrace.metamodel

('d;d org.emftrace.metamodel.edit

B

(‘d;d org.emftrace.ui

" Problems B Console  E Properties 53 EXE Y= 0

Value
~ Info
derived false
editable true
last modified 13. Oktober 2015 21:42:23
linked false
location Chwork\AMLPlugfest_3_int_lec_1'workspace\AutomationMLOCL
name AutomationMLOCL
path SAutornationMLOCL
<

AutomationMLOCL

© inpro, Germany 3. AutomationML Plugfest
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Pro

Setup VI - Java VM for the Eclipse RCPs 1

* If a 64-Bit java version is installed, perhape the EMFTrace-Client will not be

started

* To solve it, the default java version has to be adapted

* It's located inside the eclipse-folder

un  About | Window  Help

r i - g Mew Window

s — Mew Editor
<‘1=’=é Hide Toolbar

Open Perspective

Show View

Customize Perspective..,

Save Perspective As...
Reset Perspective...
«ecore Close Perspective

Close All Perspectives

Mavigation

© inpro, Germany

= Preferences

| Installed

v Java

| Installed JREs

3. AutomationML Plugfest

O X

Installed JREs v v w

Add, remove or edit JRE definitions. By default, the checked JRE is added to the build path
of newly created Java projects.

Installed JREs:

MName Location Add...

Eiljre1.8.0_60 (default)  C:\Program Files\Java\jre1.8.0_60
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Setup VI - Java VM for the Eclipse RCPs II

= AddJRE O X

JRE Type @ = AddJRE O X
Select the type of JRE te add to the workspace. 3 e
T JRE Definition
Installed JRE Types:
Execution Environment Description @ Enter the home director}r of the JRE.
Standard 1.1.x VM
Standard VM E
E F
L JRE home: | | | Directory... |
E IRE name: | |
s Default VM arguments: | | ' m [

JRE swstem libranes:

Ordner suchen
Select the root directory of the JRE installation:
b ProgramData -
@ < Back Finish > Programme
» Programme (x86)
b Ruby22-x64
> Windows
v work
= Preferences O X v || AMLPlugfest_3_int lec_1
v eclipse-medeling-kepler-5R1-win32
| installed Installed JREs =T =T R > configuration
] dropins
v Add, remove or edit JRE definitions. By default, the checked JRE is added to the build path eclipse
Installed JREs of newly created Java projects. * L features L
v el 80
Installed JREs: > L Bin ;
s | lib
Mame Location Add... » M2 .
L
[] =hjre1.8.0.60 C\Program Files\Java'jrel.8.0_80 ‘ T ‘
Ordner: | ire7_i
[ =jre7_80 (default) C\work\AMLPlugfest_3_int_lec_1' i
o o | [

© inpro, Germany
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Exercise 1
OCL-Constraints with

AutomationML and
Eclipse

© inpro, Germany 3. AutomationML Plugfest
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Pro

OCL-Constraints with AutomationML and Eclipse I

* AML-File to analyse contains a simple facility structure

* Three different stations with different max. area size contains facilities

v 2 AutomationMLOCL
2 src
» =i, JRE System Library [lavaSE-1.7]
w = model_en
v [= Examplel
I:] CAEX_ClassModel_V2.15.ecore
[0 ExtraXMIValidaticn01.ocl
M simpleFacility.aml
» [ model_ger

© inpro, Germany

InstanceHierarchy

Lol .,

« "B Facility
 [If] SmallStation {Class: StationSmall Role: }
« [if] AreaConstraint {Class: Role:invariant}
v [if] SmallRobot_1 {Class: RoboterSmall Role:}
v [if] SmallRobot_2 {Class: RoboterSmall Role:}
["] SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc
SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc¢
« [If] MiddleStation {Class: StationMiddle Role:}
w [if] AreaConstraint {Class: Role:invariant}
v [if] SmallRobot_1 {Class: RoboterSmall Role:}
v [if] MiddleRobot_1 {Class: RoboterMiddle Role:}
v [if] MiddleRobot_2 {Class: RoboterMiddle Role:}
SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc
SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc
 [If] ToSmallStation {Class: StationSmall Role: }
w [if] AreaConstraint {Class: Role: invariant}
v [if] SmallRobot_1 {Class: RoboterSmall Role:}
v [if] LargeRobot_1 {Class: RoboterLarge Role:}
v [if] LargeRobot_2 {Class: RoboterLarge Role:}
SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc
SupportedRoleClass: AutomationMLBaseRoleClassLib/AutomationMLBaseRc

3. AutomationML Plugfest

SystemUnitClassLib

FHX@ V|
R Components
« [5 Resource {Class:}
w [sif] Station {Class: Resource}
« [si] Robot {Class: Resource}
[ StationTypes
« [3] StationSmall {Class: Station}
~ [3] StationMiddle {Class: Station}
a [ RobotTypes
« [§i] RoboterSmall {Class: Robot}
« [§i] RoboterMiddle {Class: Robot}
« [§i] RoboterlLarge {Class: Robot}

Attributes: MiddleStation
i |

¥ Costs

A area

Name area

Description

Value

Default Value|

DataType xs:Double
1189 | AN T
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OCL-Constraints with AutomationML and Eclipse II

* The OCL-File checks the amount size of all internal elements
» If it's failed against the max. size of the station the constraint is broken

* To get use of the OCL-Plugin inside Eclipse the AML-File must be converted
into Eclipse readable format based on a CAEX-eCore-Metamodel

9 ExtraXMIValidation01.ocl ©
| import ecore : 'CAEX ClassModel V2.15.ecore'’

- 3 cki CAEXClassModelV215
W &}J AutomationMLOCL i B SRNan
[ src 5-context InternalElement
. - ¢ def: asError(verdict : Boolean) : Boolean = if verdict then true else null endif
> ﬂJRE SII'Stem lerar].r[_la*.fESE-'I..-] ] def: isStationElement (ie : InternalElement) : Boolean = ie.Name.matches('.*Station.*') and not ie.Name.
w = model_en def: isRoleClassResource(ie: InternalElement): Boolean = ie.SupportedRoleClass.RefRoleClassPath->include
- 9-def: getSizeOfAnElement (ie : InternalElement): Real =
v [= EIEF”P"E" 1 je.Attribute->select (Name='area') .Attribute -> iterate
11 (att; result: Real = 1 |
.:] CAEK_C'ESSMD:?EI._\IZ--I 3.ecore 2 if att.Name='length' or att.Name='width'
@ ExtraxPAlValidation0l.ocl then result*att.Value.toReal()
. . 4 else result
. SimpleFacility.aml s it

» = model_ger )

18=inv OCLRUlel ('Rule 001: The size of a station must bigger than the sum of sizes of its all IE\'s'):
#190 asError(self->forAll(isStationElement (self) implies
getSizeOfAnElement (self)
21 -
self. InternalElement->select(ie | isRoleClassResource(ie))
-> collect(ie: InternalElement | getSizeOfAnElement(ie)) -> sum()
24 )
25 )

27 endpackage

© inpro, Germany 3. AutomationML Plugfest
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Convert an AML-File to Eclipse readable format I

* For the conversion the EMFTrace client has to be started

* Right click inside the model explorer menu and ,Create new Project®

d¥iydLe SEdrern FrujecL Pl ALFUL VW IOy
TR TR HOIESmE
2 1EMFTrace Client
Ig-ir

& 2 Eclipse Application

Run As »
4% cre;tle Project O % Run Configurations..,
C Proi Organize Favorites..,
reate Project

Select a provider and set the project name. B

Provider:  EMFStore ]
Project Name: | AMLTestimport |

% EMF Client Platform
About Search Run
| Model Explorer &2 =S

« L Create new project

Import Project

Fish | Concel

© inpro, Germany
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Convert an AML-File to Eclipse readable format II

* Right click on the AMLTestImport-EMFStore-Project and ,Import Model from
CASE-Tool"

* The SimpleFacility.aml is inside:
— <<install-folder>>/workspace/AutomationMLOCL/model_en/Examplel

= AMLTest

@@ Offnen % =2 Create new project
< v <« AMLPlugfest_3_int_lec_1 » workspace » AutomationMLOCL » model_en » Examplel v O "Examplel” durchsuchen p-] Close
W Delete
Organisieren + Meuer Ordner ==~ [H o i
== - F Properties
75 b4 MName Anderungsdatum Typ GroBe X
b . 4 Filter Model Elements
Q) e B8 SimpleFacility.aml 13.10.2015 21:50 AML-Datei 21KB  |w
&) COMANMbile - E | =7 New Model Element
DPP03_WebBrowser - [ Ehts
& A
f& OneDrive e w Share
! Dieser PC = Lo
[&=] Bilder I Update
[ Desktop =) Undo Last Operation
Dokumente »  Revert All Operations
4 Downloads Show Historyview
{, 6T-19100 Create Branch
D Musik = Merge with Branch
B vidzes | Update to version...
‘o BOOTCAMP (C:) i
© Export Project
Dateiname: | SimpleFacility.aml ~| [Automation Markup Language (*.ami) | Import Project

Protg g€ OWL Ontology (*.owl)
JUCMMav URNM Diagram (*.z151) =l
Visual Paradigm UML Diagram (".uml)

BPMN Diagrams (*.bpmn) ol

Import EMFStore legacy file
Import Model from CASE-Tool

T
‘@ Model Repositories &4

[4 Local EMFStore Requirement Interchange Format (".reqif)

© inpro, Germany 3. AutomationML Plugfest
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Convert an AML-File to Eclipse readable format III

* The generated file contains all infos from the AML-File
* The export from the EMFStore to an AML-File is also possible

* Next step is to export the emf-model to an XMI-File

v = AMLTestlmport H
w < CAEX File SimpleFacilitv.aml

v 4 Instance H #§ Description
> 4 Interna #%  Version
5 4 Interna Revision
5 4 Interna €@ speich
. peichern unter b4
» 4 RoleClass Eopyaght
5 4 RoleClass ﬁi’ External Reference + <« AMLPlugfest 3_int_lec_1 » workspace » AutomationMLOCL » model_en > Examplel v @ | "Examplel” durchsuchen P
» 4 RoleClass ‘Q? Instance Hierarchy Organisieren Neuer Ordner B -
v 4 SystemUn ‘Q‘,’ Interface Class Lib S - )
> 4 System X [ Dieser PC MName Anderungsdatum Typ GroBe
4 Syt % Role Class Lib =
’ ystem System Unit Class Lib =] Bilder Es wurden keine Suchergebnisse gefunden.
> 4 System B Desktop
v 4 Systemln =% Create new project Dokumente
> 4 System
5 4 System 3 Delete Model Element - Downloads
v 4 System Un Impart Child b Musik 4
> 4 System Lﬁ Export I e B simpleFacility.aml xmi ~
System
Py . . Dateityp:  Meodel Files {*xmi) w
3 4 System Show Historyview
Import Project =
) = L (= Ordner ausblenden Speichem | | Abbrechen
1} Export as AutorationML Model - R _ _
% Show Model Dependencies
@, Perform Impact Analysis

© inpro, Germany 3. AutomationML Plugfest
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Check OCL-Constraints 1

* Refresh the folder inside eclipse and open the SimpleFacility.aml.xmi-File

v =4 AutomationMLOCL

(2 src

» B JRE System Library [JavaSE-1.7]

~ [= model_en

v (= Examp'~1
.3 cA MNew 2
[6] Ext Go Into
B sir
s = model_ge Open in New Window
b ffpd org.emftrace.s Show In Alt+Shift+W >
v
» de org.emftrace. T GeE
» 2% org.emftraced )
s 12 org.emftrace. 5= Copy Qualified Name
Paste Ctrl+V
¥ Delete Delete
% Rernove from Context Ctrl+Alt+Shift+ Down
Build Path >
Refactor Alt+Shift+T »
E2y Import...
3 Export..
7 Refresh F5

f& Package Explorer 22 2 Plug-in

> 2 AutomationhL v [ platform:/resource/AutomationMLOCL/model_en/Examplel/SimpleFacility.amlxmi

» E_'_—‘,J' AutomationML.edit w = CAEX File SimpleFacility.aml

v 2 AutomationMLOCL » < Instance Hierarchy Facility

& sre » < Role Class Lib EfAOcIRoleClassLib

> =i JRE System Library [JavaSE-1.7] » 4 Role Class Lib AutomationMLBaseRoleClassLib

w = model_en » 4 Role Class Lib AutomationMLDMIReleClassLib
>
>
»

i}
19
0|
0
)

4 SimpleFacilityamlxmi 23

v [= Examplel < Systemn Unit Class Lib Components
#] CAEX_ClassModel_V2.15.ecore < Systermn Unit Class Lib StationTypes
(8] ExtraXMIValidation01.ocl < Systemn Unit Class Lib RoebotTypes
. SimpleFacility.aml > [B platform:/resourceffutomationML/model/CAEX_ClassMedel_V2.15.genmodel
@ SimpleFacility.aml.xmi — 5 ] platform:/resourcef/AutomationML/meodel/CAEX_ClassModel_V2.15.ecore

> [= model_ger

© inpro, Germany
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Check OCL-Constraints 11

* Right click on platform:/resource.. to load the corresponding OCL-File

nr\ln‘l FCimamlaEarilibe amal wesi

<~ Undo Ctrl+Z
%> Redo Ctrl+Y
= Load Complete OCL Document O .
Cut
Copy Resource URIs: | Browse Registered OCL Files... Browse File S)rstem...| | Browse Workspace...
Paste |
L Delete
M You may Drag and Drop from an Eclipse or Operating System Explorer.
y Validate
Live Validation ok || cane
Control...
DR es > = File Selection o x
Run As > q
Team ¥ b
. > &‘J AutomationML s
Compa re With ? > '&‘J AutomationML.edit
Replace With > v 24 AutomationMLOCL
> = .settings
ocL > o] = bin
+ = model_en
w [ Bxamplel
a CAEX_ClassModel_V2.13.ecore L
I [6] ExtraXMIVzlidation0l.ccl
= Load Complete OCL Document O e B SimpleFacility.aml
L @ SimpleFacility.amlxmi E
Resource URls: | Browse Registered OCL Files... | | Browse File System... | | Browse Workspace...l L » (= model_ger L
l = src L
R . . A .classpath b
| platferm:/resource/AutomationMLOCL/model_en/Examplel/ExtraXMIValidation01.ocl | project
> '&J org.emftrace.core v
You may Drag and Drop from an Eclipse or Operating Systern Explorer. E
oK || Concel | @ ][ e |

© inpro, Germany 3. AutomationML Plugfest
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Check OCL-Constraints III

* Right click on platform:/resource.. and

~ &l platform:/resource/AutomationMLOCL/model_en/Examplel/SimpleFacility.am!
~ 4 CAEX File SimpleFacility.aml <7 Undo Load Resources

> < Instance Hierarchy Facility Redo
» 4 Role Class Lib EfAOcIRoleClassLib
» 4 Role Class Lib AutomationMLBaseRoleClassLib Cut
» 4 Role Class Lib AutomationMLDMIReleClassLib Copy
> 4 System Unit Class Lib Components Paste
> 4 Systemn Unit Class Lib StationTypes
> 4 Systern Unit Class Lib RobotTypes o DEEE

> platform:/resource/AutomationML/model/CAEX_ClassModel_V2.15.genmodel
» ] platform:/resource/AutomationML/model/CAEX_ClassModel_V2.15.ecore
v [fl nlatform:fresnurce/ Automationhl OCT fmndel en/Framnlel/FrraXMIValidation

Live Validation

¢ simpleFacilityamixmi %
v g platform:/resource/AutomationMLOCL/model_en/Examplel/SimpleFacility.amlxmi
v p CAEX File SimpleFacility.aml
~ i+ Instance Hierarchy Facility
» 4= Internal Element SmallStation
» < Internal Element MiddleStation
~ g+ Internal Element ToSmallStation
<4 Attribute costs
w4 Attribute area
< Attribute length
<+ Attribute width
< Internal Element AreaConstraint
< Internal Element SmallRobot_1
<+ Internal Element LargeRobot_1
<+ Internal Element LargeRobot_2
<4 Supported Role Class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Resource

R

< Supported Role Class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ResourceStructure/Cell

<4 Role Class Lib EfAOcIRoleClassLib
4 Role Class Lib AutomationMLBaseRoleClassLib
< Role Class Lib AutomationMLDMIRoleClassLib
<4 System Unit Class Lib Components
<4 System Unit Class Lib StationTypes
< System Unit Class Lib RobotTypes

LW W W W W v

© inpro, Germany

Validate"

= Validation Problems *

Problems encountered during validation
Ctrl+Z
Ctrl+¥

Reason:
Diagnosis of CAEX File SimpleFacility.aml

ok | [ <<Detis

@ Rule 001: The size of a station must bigger than the sum of sizes of its all IE's

o

tig 4.1

Result

The ,ToSmallStation™ is with 16m?2
to small for two large and one
small robot

3. AutomationML Plugfest
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Check OCL-Constraints - Summary

* After the AML-File is converted into the EMF-Format the OCL-Plugin can be
used out-of-the-box

* The export to a AML-File is possible too

& simpleFacilitgamlmi 52

v g platform:/resource/AutomationMLOCL/model_en/Examplel/SimpleFacility.amlaxmi
v i CAEX File SimpleFacility.aml
w mi= Instance Hierarchy Facility
» <= Internal Element Small5tation
» <= Internal Element MiddleStation
v m~ Internal Element ToSmallStation
< Attribute costs
w o < Attribute area
<= Attribute length
<4 Attribute width
< Internal Element AreaConstraint
< Internal Elerment SmallRobot_1
<+ Internal Element LargeRobot_1
<+ Internal Element LargeRobot_2
<+ Supported Role Class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Resource

4+ Supported Role Class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ResourceStructure/Cell
4 Role Class Lib EfAQcIRoleClassLib

>

» 4 Role Class Lib AutomationMLBaseRoleClassLib
» 4 Role Class Lib AutemationMLDMIRcleClassLib
» 4 System Unit Class Lib Components
>
>

WOORF R R

< System Unit Class Lib StationTypes
<= System Unit Class Lib RobotTypes

© inpro, Germany 3. AutomationML Plugfest
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Exercise II

Configure a multi-variant
AutomationML-Model and

create a less-variant one via
tooling

Theory

3. AutomationML Plugfest
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Product-Line Approach I

E
Feature- Feature mapping Domain-Artefact-
Model € > AutomationML-
Model
Configuration Generation —
{ UH
P [
v
Variant- consistency check, Endproducts
Model Variant rating l |

‘ Generation

Sl

T

@ pure::variants D & eclipse <>

© inpro, Germany 3. AutomationML Plugfest
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Product-Line Approach II

= Sl

Feature-
Model

Configuration

v

\ 4
Variant-
Model

B

Sl prevaians  «———>  Seclpse «——> JINUELENGRNEE
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Configuration

Varianten-Model

I Cumpleteﬂystem\| Feature-Model F E FJ Fl}"lﬂg saw rl'-._'l
l 4 v 1 (F Saw Stroke
U Feature Modelin Soluti.. | v « 1 (F) Drive System
/\ pow U E_.- Sensor
7 F i
T Fyng sew] ] Function Block
‘/%M \ a v 1 F Cunveycl-r
= @ d="11
E Saw Strnknﬂ E Saw Carriagnﬂ f H Cnnveyur\i E Funk‘hunshlnck| b pr?cesslng_SPEE
b v 1 (F) Drive Systemn
Mm, + 1 (F) Carring Structure
E Drive System\‘ E Carring Struu:ture| E Sensnr\| f T |;| 3 SEFIEDF
/N | # iF) Function Block
I Inverter\| ! | | ! I'.'Intur| 7 i 1 |$€ MarkSensuq P El E Fl Saw Carriage
i [ @ |processing_speed = '0.5
v U (F) Drive System
v 1 (F) Carring Structure
: : b o« 1 (F) Sensor
Configuration of a feature: w| ? & Function Block
- | Selektion and Deselektion ¥ ? (F Function Block
- |Setting parameters » E1 7 (®) Central Control
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Product-Line Approach III

= =118
B} Feature mapping Domain-Artefact-
Fiﬁg: < > AutomationML-
Model
1H

@ pure::variants > S eclipse «—— ;V’AL'J T@M at
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Feature-Mapping I

Domain-Artefact
(SystemUnitClass)

EI Feature @ Saw_Carriage {Class:}

F: Saw Carriage e (=]

@ cost = map '|'|x|

@ weight = (&) cost .
@ processing_speed = &) ey E
[a | processing_speed -

Feature_ID = ixq_n-A_4e-zr8wQ4

! annotate
------------------------- > Feature_ID = ixgq_n-A_4e-zr8wQ4

Mapping realised via annotation of
the feature-ID
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Feature-Mapping II

Domain-Artefakt
Feature (SystemuUnitClass)

rf':l Edit Feature

Edit 'Saw Carriage' SystemUnitClassLib Attributes: newFeaturelnterface
Edit general properties... IE"z‘
. . - fURI
a i AD4AS_ContainerTemplateKatalogSystemUnitClassLib a ML
General  Relations  Attributes  Restrictions  Constraints + [ System {Class: ContainerTemplate} -
i ; — ] ; ) N featurelD
Unique 1 | + [8 FliegendeSage {Class: ContainerTemplate} D:;?::ption ealliess
Unique Mame | Saegeschlitten_55 v [ Antriebssystem {Class: ContainerTemplate} VI ixq_n-A_4e-zr8wQ4
Visible Name | Saw Carriage ~ [ Férderband {Class: ContainerTemplate} Default Value: T
Class/Type |pefeature = | psfesture a [E0] Sageschlitten {Class: ContainerTemplate} Unit
@ newFeaturelnterface {Class: Featurelnterface] .
® Mandatory O : 1 DataType ¥s:complexType

Feature_ID = ixq_n-A_4e-zr8wQ4
1
|

------------------------- > Feature_ID = ixq_n-A_4e-zr8wQ4

Mapping realised via annotation of
the feature-ID
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Product-Line Approach III

= Sl

Domain-Artefact-
AutomationML-
Model

Generation

v E—

=
Variant- j Endproducts
Model

‘ Generation /T,

l:g\j puezvariants ~€——> @ Clipse —> K’%%\L'J @M a_f;i E] M8/
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Generation

Varianten-Model

4 v 1 (F) Flying saw
a4 v 1 (F) Saw Stroke
b v U (F) Drive System
b v 1 F) Sensor
vl # (F) Function Block
4 v 1 (F Conveyor
b v U (F) Drive System
+ 1 (F) Carring Structure
o v U (F Sensor
vl # iF) Function Block
a ] U (F) Saw Carriage
o v U (F) Drive System
v 1 (F) Carring Structure
b v 1 F) Sensor
E’_El ? (F) Function Block
# F Function Block

entral Control

X
o
i
'

Generierung

Productionline (InstanceHierarchy)

{.« ) E Flying_Saw {Class: Role:}
v ) E Saw_Stroke [ Class: Role:}
- E Drive_System {Class: Role:}
E Sensor {Class: Role:}
E Functicnal_Block {Class: Role:}
v ) E Conveyor {Class: Role: }
- A ) E Drive_System {Class: Role:}
{\. ) E Sensar {Class: Role:)
E Carring_Structure {Class: Role:}
E Functicn_Block {Class: Role:}
v ) E] Saw_Carriage {Class: Role:}
- % Function_Elock {Class: Role:}
Larnng_structure {Llass: Role:}
E Sensor {Class: Role:}
{. ) E Drive_System {Class: Role: }

:'A"_. o=y Interfaces
E Functicnal_Block {Class: Role:}

l Systemhierarchie depends of the variant-configuration I

© inpro, Germany

3. AutomationML Plugfest

Pro




UH
ij-l
Lad UniversititHamburg

DER FORSCHUNG | DER LEHRE| DER BILDUNG

© inpro, Germany

Exercise II

Configure a multi-variant
AutomationML-Model and

create a less-variant one via
tooling

Let's try

3. AutomationML Plugfest



Lad UniversititHamburg
DER FORSCHUNG | DER LEHRE| DER BILDUNG

Configure multi-variant AutomationML-Model 1

* Start the Eclipse Application and import the corresponding projects

% Import
vigate Search Project Run  Window Help [P Project Explorer 5 - b Salect
[ . B . =8~ |l ~ Create new projects from an archive file or directory.
B E IS
| 5 5 5 G
I—iI'IS Welcome to Eclipse [M=ry |typEﬁ\tErtext
& 2 EMFTrace Client S g T v 5 General
e eveies vyt et U Show In i, Archive e
- — L Eisting Projects into Workspace
Bun As ] o 7 i Ty () File System
- - . [, Preferences
Run Configurations.., Copy Qualified Name R
. . Paste ) & Gt
Organize Favorites.., & ) (& Install
3 Delete > [ Plug-in Development
> [= ProR (Reqlf)
_ %; S - - f2g  Import. » [ Run/Debug
1 Import 2 Export > [ Tasks
|| import Projects -ﬁ N =] port.. > 2 Team
d 5 [= Variant Management
4| Select a directory to search for existing Eclipse projects. / .# CDO Sessi @ Refresh vl A 9
® Select root directory: | CAwor\AMLPlugfest 3 int lec_T\runtime-t | [ Bromse.. |
©) Select archive file: | [ Broween
Projects: @ < Back Next >
FlyingSaw (C:\workd AMLPlugfest_3_int_lec_T\runtime-Eclipsepp| | Select All
PureVariants_AutomationML_Channel (CA\work\ AMLPlugfest 3_ir
v work
w AMLPlugfest_3_int_lec_1 -
‘ > eclipse-modeling-kepler-5R1-win32 ]
< >
| v runtime-EclipseApplication .
.| Options - 4 e 5| Impornt Frojects
> .metadata
[z h_’ A= IS ) —| Select a directory to search for existing Eclipse projects.
[JCopy projects into workspace 3 FlyingSaw
Working sets > PureVariants_AutomationML_Channel
[JAdd project to working sets > workspace (®) Select root directory: ~ | | Browse...
Warking sets: “! | select.. - - .
® et
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Configure multi-variant AutomationML-Model II

* The first relevant project is the flying saw

* Open the FeatureModel.xfm, to see the feature model

[T Project Explorer &3 E=3 | ® T = 0 FeatureModel¥m 53
v 122 FlyingSaw v iU F) Complete System
w [= ConfigurationModel » 1 iF) Feature Model in Problem Space
22 configspacexml ~ U (B Feature Model in Solution Space
Dezentrale_Steuerung_mit_Markensensor.vdm v 1
modulecenfigxml v iFy Saw Stroke

Y (F) Drive System

iF) Flying saw
!
Zentrale_Steuerung_mit_Ldngensensorvdm »
>

w (= input U F) Sensor
. FlyingSaw_with_feature_at_suc.aml ? iF) Function Block
. FlyingSaw.aml ~ U F) Conveyor
result_after_step_01.xml 5 1 F) Drive System
result_after_step_02.xml U {F) Carring Structure
4| transform_step_01.xsl » Y F Sensor
4| transform_step_02.xsl ? iF) Function Block
v [ output v 1 F Saw Carriage
» [= Dezentrale_Steuerung_mit_Markensensor » U ) Drive System
» = Zentrale_Steuerung_mit_Laengensensor Y (F) Carring Structure
FamilyModel.ccfm s Y F Sensor
FeatureModelxfm ? (F) Function Block
3 f;d,- PureVariants_&utomationML_Channel ? iF) Function Block
~w ¥ (F) Central Control
U iF) Funktionsblock
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Configure multi-variant AutomationML-Model III

* The AML-File FlyingSaw.aml contains an 150%-InstanceHierarchy with all
possible configurations (1)

* Normally the corresponding SUC contains the links to the feature (2)

* In the first step we will use the 150%-InstanceHierarchy

InstanceHierarchy

BIE3 44

v & input « "§ Projekt_FliegendeSaege
] ] 4 [If] System {Class: Role:}
. FI].rfngSaw_wlth_feature_at_su c.aml . [iF] Steuerung {Class: Role:} ( 1 )
. Fl}rlngﬂaw.aml w [If] FunctionsBlock {Class: Role:}

a %9 Interfaces
«0 newFeaturelnterface {Class: Featurelnterface}
 [I]] FliegendeSage {Class: Role:}
+ [If] Sdgehub {Class: Role:}
w [If] F&rderband {Class: Role:}
+ [If] Sdgeschlitten { Class: Role:}

L= - - - = InstanceHierarchy SystemUnitClassLib
v = input _ Gl i/ | @
. FlyingSaw_with_feature_at_suc.aml  § AD4AS_ContainerTemplateKatalogSystemUnitClassLib ( 2 )

« [ System {Class: ContainerTemplate}

. FlyingSaw.aml

| TR O TS S 1 1 (R | » [9 FliegendeSage {Class: ContainerTemplate}

=2 newkeaturelnterface {Class: Featurelnterface

TP T amcbenind e Tk [l Palas e nein il
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Configure multi-variant AutomationML-Model 1V

* Create a variant model via right click on the , configuration model®

* Enter a ,Variant model name" and Finish

.o - . PR
v (= Configuratignhdnd=t . . N & New o X 1| © New Variant Model o x
G configep | [ New, ? T Project.. . . 1
— Select a wizard — Variant Model
Dezentra Go Int i 2
4] o Into B E Di . ‘o_l
moduled core Diagram Create 2 Variant Model 5| Create a new varient model.
Zentrale 2 Copy Ctl+C [ Ecore Tools Project ( — H
v & input Paste iy | [§ File . , Enter or select the parent resource:
. | FiyingSaw\ ConfigurationModel |
I8 FhingSay 3 Delete Delete [ Folder [type fiter tet | ——
v I FlyingSaw
FlyingSaw o germove from Context Ctrl+ At Shift= Down Reqif10 Model @ Interface A ’ > B groph
result aff - { & Java Project 1 ~ (2 ConfigurationMode!
result_aft Y Example.. i 3 Java Project from Existing Ant Buildfile ? & configspacesml
J#] transforn Rename... F2 3 i 1 Plug-in Project 5 5> @ input
4| tansforn rJ- i { > & Genenl ® > [ output
S 3 Import... T 0 1] &os ]
5 (= Eclipse Modeling Framewaork
5 (= Ecore Tools
> (& EMF Client Platform
5 (= Example EMF Model Creation Wizards
s (= Git
5> & Java
> (& Java Emitter Templates
> @ JavaScript
> = 0cL
5 (= Plug-in Development
> (& ProR (Reglf)
> @ Tasks
5 (= User Assistance
~ (= Variant Management Variant model name:
@ Configuration Space [ FyingSaw_Configured |
& Family Model File names
[N Feature Model - -
¥ Vartant Model [ FiyingSaw_Configured |
2] Variant Project v
1@ <Back | MNet» [ Fnish | Cancel
E
|®
E
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Pro

Configure multi-variant AutomationML-Model V

* To finalize the variant model configure the control architecture and the cutting
control and save (File>Save)

E‘E.PmiectEmlurer & <-}==€>~ | & -~ = 0 [&] FeatureModel dm *FlyingSaw_Configured.vdm 3
v 5—5‘; FlyingSaw v v Ui Complete System
w (= ConfigurationModel v v U (F) Feature Model in Problem Space
[ configspacexml| v + 1 (F) Control architecture
Dezentrale_Steuerung_mit_Markensensor.vdm & []4# iF) Centralized control

@ FlyingSaw_Configured.vdm
maoduleconfigxml
Zentrale_Steuerung_mit_Langensensorvdm
v [= input ]
. FlyingSaw_with_feature_at_suc.aml
. FlyingSaw.aml
result_after_step_07.xml
result_after_step_02.xml

4| transform_step_01.xsl i
42| transform_step_02.xsl
v [= ocutput
» [ Dezentrale_Steuerung_mit_Markensensor &

v = Zentrale_Steuerung_mit_Laengensensor

. output.aml i
Zentrale_Steuerung_mit_Laengensensorvrm

FamilyModel.ccfm

© inpro, Germany

[]4# iF) Decentralized control
v + 1 (F) Material processing
v « U F) Cutting control
[ 13 F) Cutting controlled by length:
[]13& F Cutting controlled by marks

v + U (F) Feature Model in Solution Space
v + 1 (F) Flying saw
5« 1 (F) Saw Stroke
v v 1 iF Conveyor
s+ 1 (F) Drive System
v 1 (F) Carring Structure
>« 1 (F) Sensor
[1%? F» Function Block
s+ 1 (F) Saw Carriage
[]1# (F) Function Block
» [ # (F) Central Control

3. AutomationML Plugfest

FeatureModel.fm

¥ FlyingSaw_Configured.vdm 22

v v U By Complete System
v « U (F) Feature Model in Problem Space
v + 1 (F) Control architecture

]
[X]

b (F) Centralized control
& (F) Decentralized control

w « U (F) Material processing
~v + U (F) Cutting control

W
A

W

W

<

1®
v i
oV
Vo

>

W

.‘gmﬁ
@
]

lv| #& (F) Cutting controlled by length:
[ 13 (F) Cutting controlled by marks
Feature Model in Selution Space
(F) Flying saw
1 (F) Saw Stroke

@
[l
(=]
3
b

2
S

(F Drive System
(F) Carring Structure
IF) Sensor

{F) Function Block
Saw Carriage
Function Block
entral Control

[y Gy T e ——

-\ﬂnam ﬂ “ ‘t [-L=N.1
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Configure multi-variant AutomationML-Model VI

* Finally create the less-variant AutomationML-File via the ,FileProcessing"

w [= ConfigurationModel v v
~

U iF) Feature Model in Problem Space
vl

(= configspacexml (F) Control architecture

W] Dezentrale_Steuerung_mit_Markensensor.vdm || 4# (F) Centralized control
FlyingSaw_Config ' ' e = centralized control
modulecenfigaml New Y] processing
Zentrale_Steuerung Open F3  fting control
- input Cutting controlled by length:
- .p FlyingSaw_with_fe: Qpen With ’ Cuttinz controlled :: ma?l:;
. FlyingSaw.aml Copy Ctrl+C odel in Solution Space
result_after_step_07 saw
resultiaﬂariste:iﬂ} ® E::e E:;: Stroke % Server ReqUESt x
2| transform_step_01. nveyor
L] transform_step_02, ** Removefrom Context Ctrl+Alt+Shift+Down | prive System @ The transformation output directery
w (= output 2] Mark as Landmark Ctrl+Alt+Shift+ Up Carring Structure
> (& Dezentrale Steueru Move... sensor 'ChworkhAMLPlugfest_3_int_lec_T\runtime-EclipseApplication\FlyingSaw\output\Flyi
v [= Zentrale_Steuerunc Rename... B2 Function Block ngSaw_Configured'
. output.aml Carriage
] Zentrale Steuer g3y  Import.. ction Block .
FamEyModEI.ccfm i;i Ex:ort‘.. Centrol does not exist.
FeatureModelxfm
2% PureVariants_Automationl £' Refresh F5 Do you want it to be created?
|:l;_| Synchronize Models...
[3]  Run JavaScript > Remember my last decision and don't show again
Clone...
Debug As N Yes | | MNe | | Cancel
Run As >
Team »
Compare With >
Replace With >
Variant > o Evaluate |
Properties Alt+Enter (6% Mrensform > |5 FileProcessing

Open in Matrix Open Transformation Config Dialog...
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Pro

Created less-variant AutomationML-File

* The new folder below the , output™-Folder contains the less-variant AML-File

* If you choosed the centrailized control, all function blocks below the
~FlyingSaw"-InternalElement are gone (1)

* If you choosed the decentrailized control, the main control isn't inside the

InstanceHierarchy anymore (2)
v 1= FlyingSaw
v (= ConfigurationModel
[ configspacexml|
Dezentrale_Steuerung_mit_Markensensorvdm
FlyingSaw_Cenfigured.vdm
moduleconfig.xml
Zentrale_Steuerung_mit_Langensensor.vdm
v (= input
. FlyingSaw_with_feature_at_suc.aml
. FlyingSaw.aml
result_after_step_01.xml
result_after_step_02.xml
4 transform_step_01.xsl
42| transform_step_02 xsl
v = ocutput
» [= Dezentrale_Steuerung_mit_Markensensor
w (= FlyingSaw_Configured
FlyingSaw_Configured.vrm
B output.aml
w [= Zentrale_Steuerung_mit_Laengensensor
M output.am

Zentrale_Steuerung_mit_Laengensensor.vrm
FamilyModel.ccfrm

=)

© inpro, Germany

[[%[A]v]

~ °@ Projekt_FliegendeSaege
 [IE] System {Class: Role:}

 [IE] Steuerung {Class: Role:}
w [If] FunctionsBlock {Class: Role:} ( 1 )
+ %9 Interfaces

X Ficoendcsage (lss Roler
 [IE] Sagehub {Class: Role:}

+ [IE] Antriebssystem {Class: Role:}
[If] Sensor {Class: Role:}

Tragkonstruktion { Class: Role:}
InstanceHierarchy

@V 2

~ "B Projekt FliegendeSaege le: Invariant}
 [If] Systemn {Class: Role:}

M FliegendeSage {Class: Role:

+ [if] Sdgehub {Class: Role:} ( 2 )

« [IE] Férderband {Class: Role:}

= [IE] Sageschlitten {Class: Role:}

+ [IE] ConstraintsSet {Class: Role: Invari
- [it] Produkt {Class: Role:}
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Exercise III

Configure a multi-variant
AutomationML-Model and

create a less-variant one
programmatically

Let's try
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Programmatically way 1

Pro

* Expand the ,PureVariants_AutomationML_Channel® to resources/input

* Drag&Drop the created FlyingSaw_Configured.vrm to the input folder of the
,PureVariants_AutomationML_Channel"

[?5 Project Explorer &2 <'==={>| & T =08
v FlyingSaw
> [= ConfigurationModel
» [ input
v [= output
> [= Dezentrale_Steuerung_mit_Markensensor
~ [ FlyingSaw_Configured
FlyingSaw_Cenfigured.vrm

. cutput.aml
w [ Flying5aw_Decentralized

FlyingSaw_Decentralized vrm
B0 output.aml
w (= Zentrale_Steuerung_mit_Laengensensor
B0 output.aml
Zentrale_Steuerung_mit_Laengensensor.vr
FamilyModel.ccfm
FeatureModelxfm
~ ‘f;d PureVariants_AutomationML_Channel
> B src
> =, JRE System Library [JavaSE-1.6]
(= lib
5 = lics

~ [~ resources (
‘lyingSaw_&onfigangivrm

[5] CAEX_ClassModel_V2.15.xsd

Dezentrale_Steuerung_mit_Markensensorvrm

. FlyingSaw_with_feature_at_suc.aml

. FlyingSaw.aml

result_after_step_01.ml

result_after_step_02.xml

4| transform_step_01.xsl

4| transform_step_02.xsl

Zentrale_Steuerung_mit_Laengensensorvrm
> = output

© inpro, Germany

w E:,-‘J PureVariants_AutomationML_Channel
> 5B sic
» =i JRE System Library [JavaSE-1.6]
= lib
3 = lics
w [ resources
w [ input
@ CAEX_ClassModel_V2.15%.xsd
Dezentrale_Steuerung_mit_Markensensoravrm
FlyingSaw_Cenfigured.vrm
. FlyingSaw_with_feature_at_suc.aml
. FlyingSaw.aml
result_after_step_01.xml
result_after_step_02.xml
4| transform_step_071.xsl
4| transform_step_02.xsl
Zentrale_Steuerung_mit_Laengensensor.arm
» [ output
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Programmatically way II
* Go to the Trigger.java-File and adapt the fileName if you don't choose
»~FlyingSaw_Configured"

* Start the JavaApplication via right-click inside the editor and ,,Run As"“->Java
Application

[7 Project Explorer &2 E| e T = 0O [ Trggerjava 2
> Ee FlyingSaw package de.skaegebein:
~ (\P‘J PureVariants_AutomationML_Channel
v i sre us ®import java.util.hrraylist:[]
v [B deskaegebein =
v )] Trigger.java * Gauthor kaegebein
> ‘ﬁ, Trigger */
» B deskaegebein.amlHelper public class Trigger { <&/ Undo Typing vz
Revert Fil
» [ deskaegebein.handler Swm - .
s 8 deskaegebein.pvHelper private static String SEP = System.getProperty("file.separator™): e i
. g P P J/ "Dezentrale Steuerung mit Markensensor.vrm" e B
> B} org.caexModel _ = = B ; Open Type Hierarchy Fa
public statie String fileNames = "FlyingSaw Configured™; et .
» [B org.collada,_2008._03.colladaschema ~ pen Call Hierarchy Al
h Show in Breadcrumb. Alt+Shifts B
» Hi org.pureVariants public static String VRM FILE NAME = fileName + ".vrm"; IR cuick Outline @
» 52 orgw3._1998.math mathml public statie String AML TEMPLATE FILE NAME = "FlyingSaw with featurs ac suc.aml T ey e
=) JRE System Library [JavaSE-1.6] 5 < < N - . - - - - =it >
> Y Ty lav h public statie String AML OUTPUT FILE = VRM FILE NAME + ".aml"; "Dezeng Show In AkeShiftaW >
= ‘!b cut Crls X
5 (= lies a2 public static void main(String[] args) { lelName, Copy CtrisC
w [= resources try { oy Copy Qualified Name
v = input new Trigger().zun(); R paste criey
@ CAEX_ClassModel_V2.15.xsd } catch (Exception e) { y; @ cerid
. . Source AltShift+S >
Dezentrale_Steuerung_mit_Markensensor.vrm E // TODO Auto-generated catch block : Refactor At ShiftsT >
FlyingSaw_Configured.vrm e.printStackTrace(); Local History >
- N References >
Declarations >
Debug As >
Run As 5 [ 1Java Application Alt+Shift-X,J
T=m ’ Run Configurations.
Compare With >
Replace With >
Preferences...
:
eeten Remove from Context Ctrl+Alt+Shift+Down

1150
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Programmatically way III

* Refresh the output-Folder - the generated file is shown up

* The generated AML-File contains the hierarchie structure based on the feature
model

* In comparison to the exercise before, the basic input was a variant flat SUC-
Model

[4[%¢]A]V]

» g Complete System

s s 2] e F5 11  [IE] Flying saw {Class: Role:}
~ [ resource I 1
v & inpol Synchronize Models... P LT ILIOIT_ LU UYL LGOS IS S UYL a [I]] Saw Stroke {Class: Role:}
Debug As » .
; Run As N v [= output + [iE] Drive System {Class: Role:}
E = > | ] » [ Dezentrale_Steuerung_mit_Markensensor [E] Sensor {Class: Role:}
mr  CompareWin i . Conveyor {Class: Role:
T Restore from Local History.. v = Zentrale_Steuerung_mit_Laengensensor :
o Variant 5 . . « [If] Saw Carriage {Class: Role:}
B _ : . Dezentrale_Steuerung_mit_Markensensor_inva ) Coer.
S Proestis AltoEnter |, _ - = [IE] Drive System {Class: Role:}
7 OpeninMatrix . . FlyingSaw_Configured.vrm.aml [IE] Carring Structure {Class: Role:}
= output N . . .
T enentese steuening. mit Markensersor : . Zentrale_Steuerung_mit_Laengensensor_invarii [iE] Sensor {Class: Role:}
» [ Zentrale_Steuerung_mit_Laengensensor . N
I Dezentrale Steuerung_mit, Markensensor_invar r + [i] Central Control {Class: Role:}
M Zentrale_Steusrung_mit_Laengensensor_invari ) [iE] Funktionsblock {Class: Role:}
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Summary

* The provided toolset realises the configuration of an variant AutomationML-
Model and the creation of an invariant InstanceHierarchy

* Another possibility is the conversion of an AutomationML-Model into EMF and
vice versa

* This realises the usage of different Eclipse-Plugins without loosing the core
idea of AutomationML as an exchange format

* Moreover with the CAEX-eCore-Model there is a programmatic access in java
out-of-the-box

* The two exercise should show you the usage of the OCL- and pure::variants-
Plugins as a example what can be possible inside the eclipse world
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Thank you for your attention!

Sven Kagebein Yibo Wang

kaegebein@inpro.de wang@informatik.uni-hamburg.de
030-399-97-282 040-428-83-2703

inpro

Innovationsgesellschaft flr fortgeschrittene
Produktionssysteme in der Fahrzeugindustrie mbH

Hallerstr. 1
D-10587 Berlin

Www.inpro.de
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Technical infos

* Eclipse-Installation
— http://sourceforge.net/p/emftrace/wiki/Installation/
— Pure::Variants-Communityedition via UpdatSite (http://www.pure-systems.com/pvce-update)

— Eclipse OCL only via direct download an local installation link (Install new software)
http://archive.eclipse.org/modeling/mdt/ocl/downloads/drops/5.0.0/R201406091420/mdt-ocl-
Update-5.0.0.zip

— Reqlf-Plugin (http://download.eclipse.org/rmf/updates/releases)
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