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Who uses LemonTree?

We target companies manufacturing
safety relevant Cyber Physical Systems!

But more and more Models from other Domains
use Iit. (Banks, Insurances, .

Qﬁﬁw&e&. s )

LieberLieber Software



o Merge Changes
.Q_
= Version Change V1"
< - -
(a8 ¢ Vl \\
// \\
/ \
/7 \
4 \
II
" Version Version
@) Model > V2 = V3 =
= Version V1 V1+V1“ VI+V1“4V1’
A
I
1
/
/
— /
@ ~d. /
c S Version R
SR\ < S + Change V1“ |-
A Vi Change
) 08:32 09:05 11:34 12:56
Time Check Out ——— Check Out Check In Check In——— >

5 LieberLieber Software



@ LemonTree
= Il Take Subtree A {1 Take Subtree B

Impacted Elements [23 /23] A 1 Conflicted

Search... Qv
> @ Configure ADC 2A B
4 F A Display oA oB

On Diagrams: 1 A: Child modified B: Child modified

=4 A WriteLL void

On Diagrams: 0 A Modified

B: Modified

I> & Displaylnfo *A ®B
[> = Digplaylnfo *A @B
[> @ Displaylnformation oA eB
[ ® GetMouseObject *4A 9B

Impacted Diagrams [6 /6] + 0 Conflictad

Search... Qv
[» ¥5 AcceleratorMouse A 8B
[> 78 Display A B
I» ¥5 Main ®A ®B
[* & main sA eE
[> [ StateMachine oA OB
I> & Transmit °A @B

@ Start Merge

Details & A-Aeap

: A Wiitel L (1)

ecutable entry point...» Main (15)
«defines SYSTICKS_PER_SECOND
main (15)

- g main (7)

- @ ActivityFinal (1)

- @ Configure ADC | =
-~ [» @ GetMouseObject (2)
-~ [> @ Mouse Init [ »
-~ [> @ Move the Mouse
- @ Set System Tick to 100Hz | =
- [» @ Shutdown (2)
- [» @ WriteLL [»
~ [» @ [unnamed] (3)

- [ [unnamed] [

- [> @ [unnamed] [ =

-

> B «singletons Mouse (1)
Diagrams
o
Properties
= Modified
A Code
Displav=Satlina@tDisplay_SetLine(1);

Display_WriteString(LieberLieber);

B - B.eap

=4 M\ WriteLL (1) [ »

o «executable entry point...» Main (28)

4 © main (27)
.......... ﬁ main (14)

S

.......... ® Configure ADC (1)

- [» @ GetMouseObject

-~ [» @ Mouse Init (3)

~ > @ Move the Mouse (1)

.......... ® Set System Tick to 100Hz (1)
- @ Shutdewn [=

- [ @ WriteLL (3)

- I 4 [unnamed] | »

.......... % [unnamed] (1)

- @ [unnamed] (3)

-
]

«singletons Mouse (T) | »

AcceleratorMouse:LogicalDiagram

- ¢ «defines SYSTICKS_PER_SECOND (1)

A WriteLL:void

= Modified
Element Properties
mrEmoa
A code [*
Display=Setlinat¥Display_Setline(2);

Display_WriteString(LieberLieber)

Take Diagram B | B

Merge Preview

=% Writel L

= | «executable entry point...» Main
- ¢ adefine» SYSTICKS_PER_SECOND
L4 @ main

--------- ® Configure ADC

-« |- @ GetMouseObject

- [» @& Mouse Init

-~ [» @ Move the Mouse

--------- ® Set System Tick to 100Hz
-~ [» @ Shutdown

- [ @ WriteLL

- [» @ [unnamed]

......... [ [unnamed]

- [ @ [unnamed)]

- [ «singletons» Mouse

o oa @ ¢ & X

@ Filtering

® Diagram Versions

© List of Impacted Diagrams

(4 Changed Element Properties

© Smart Grouping of Changes

code |01
Display_SetLing(1);
Display_WriteString(Liebel

®@ Merge Preview

LemonTree ready




Typical Scenario with Branching
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Users need model components!!

“Model Slicing”
"“Model Components”
“Product Line Engineering”

@ o A -2
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Problem Statement

* Interaction of components/assets in systems is becoming
more and more complex

* When new standards or directives appear, adaptations in the

systems have to be made
* Assets change over time
* Different versions
* Dependencies between different assets in specific versions
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Challenge and Motivating Example

Open Issues W
. 1 4 Variants,

Can the currently used system configuration be
updated?

= |s a certain system configuration possible?

= (Can the traceability of dependencies between \
assets be ensured across different versions?

Dependencies

Challenge: Developing a concept for modeling
version dependencies

https://link.springer.com/chapter/10.1007/978-3-658-12295-9 5

Fenster

Motivation
= Modeling version dependencies

= Example of an automatic window regulator of a
car

https://de.wikipedia.org/wiki/Fensterheber




DSL for modeling Dependencies between Packages (Assets) across different Versions

Ecosystem
1% ! 1.%
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0. * 1.1 deployedPackage ! :

-- Package (Asset) “ o BuildingBlock
1.% .
I I
T hasDependencies {ordered)} L
. |
reqPackage o version |
- versionNumber : Int |:
Dependency :
1.% :
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VersionRequirementSpecification: String regVersion i
I
|

Repository of Package Types

System with deployed Packages




Definition of Dependencies - Example Window Regulator
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1.0: x =1.0 Is the information in a given Asset Library consistent?

(,1.0]: X <= 1.0

[1.2,1.3]: 1.2 <= x <= 1.3 Are the packages (Assets) compatible in a concrete assembly?

[1.0,2.0): 1.0 <= X < 2.0

[1.5,): x >= 1.5 Can a particular package (asset) be installed from a given Asset
Library into a concrete assembly?

Graphic Source:
- https://content.intland.com/blog/automotive/compliance-in-automotive-development-iso-26262-iec-61508-aspice-cmmi-and-more

- https://originalteilemarkt.de/schalter-fuer-elektrischen-fensterheber-fahrerseite-auto-down-2-fach-satinschwarz-6ru959858¢-9b9-2822026
- https://de.aliexpress.com/item/32835519323.html
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Szenario

Existing Assembly has version 1 of asset ,Requirements” installed

We want to update to version 2 of asset ,Requirements”

Version 2 of asset ,Requirements” has an additional dependency to
asset ,Architecture”, which is not available in the assembly




Can | update my assembly to version 2 of asset ,Requirements”“straight away?

No, the assembly validation correctly shows that the
dependencies are not fulfilled

Error 3. Check if Package (Asset) can be deployed to Assembly Error

Please choose an archive as well as a corresponding version number from the dropdown fields below. By clicking the Button 'Start Validation’, it is
validated whether the specified package (asset) can be deployed to the loaded Assembly using the MDMWebAPI. It is checked whether the
dependencies of the selected package (asset) are satisfied in the Assembly.

Component Name Version Number

Requirements X v

Start Validation Package (Asset) Requirements cannot be deployed to given Assembly

in version 2. Dependency Architecture' not'satisfied!




Can | add the required dependency ,Architecture” to my assembly?

Yes, version 1 of asset ,Architecture” can be added

Success 3. Check if Package (Asset) can be deployed to Assembly Success

Please choose an archive as well as a corresponding version number from the dropdown fields below. By clicking the Button
‘Start Validation', it is validated whether the specified package (asset) can be deployed to the loaded Assembly using the
MDMWebAPI. It is checked whether the dependencies of the selected package (asset) are satisfied in the Assembly.

Component Name Version Number

Architecture

Start Validation Package (Asset) Architecture can be deployed to given

Assembly in version 1.




Can | update my assembly to version 2 of asset ,,Requirements” now?

After adding version 1 of asset ,Architecture”’, asset
Requirements can be updated to version 2

Success 3. Check if Package (Asset) can be deployed to Assembly Success

Please choose an archive as well as a corresponding version number from the dropdown fields below. By clicking the Button
‘Start Validation', it is validated whether the specified package (asset) can be deployed to the loaded Assembly using the
MDMWebAPI. It is checked whether the dependencies of the selected package (asset) are satisfied in the Assembly.

Component Name Version Number

Architecture

Start Validation Package (Asset) Architecture can be deployed to given

Assembly in version 1.




Conclusion and Future Work

= DSL for modeling version dependencies

= Firstimplementation as Web Frontend

Open Challenge
= PLM/ALM/VCS — Where should the version dependency be represented?

Next steps

= Web interface for automated configuration of an asset library
= Add, update and delete packages (assets) and their dependencies
= Abstraction from actual storage to increase user acceptance

=  Automatic Derivation of an Assembly
= From a Git Repository/Enterprise Architect project

* First Commercial Rollout at an OEM Q4 2020
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