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EAST-ADL Variability
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Two Levels of Variability

Variability on the vehicle level:

» Very abstract ; no design/implementation details.

 Distinction of customer vs. technical perspective.

* Modeling means: only Feature Modeling.

Variability on the , artifact level”:
 Variability of the actual requirements, design, etc.
» Only technical perspective.

* Modeling means: Feature Modeling + Variation
Points inside FAA/FDA/...-Diagrams
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~ Concepts Used on These Levels

%5 i e
Feature Modeling

—

Configuration Links

___________

Variations

(e.g. optional subfuctions)

Plus: Multi-Level Approach for cross-model-range variability
(currently only on Vehicle Level, might be extended)
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Feature Model E] Vehicle Level

Configuration Link =~ ===

Variation Point

E] Customer Feature Model

F‘d Core Technical Feature Model

WiperSystem

1
Controller !
1

Public FM of Function ,Car*

WiperMotor = top-level Function)
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Feature Models

Vehicle

N

Englne W|per ChmateCtrI

SN

Standard Advanced Ralnoensor

Vehicle

%
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Feature Model

Cardinality-based feature models ...
(cf. Czarnecki et al.)

with some modifications
(e.g. 1+ root features per model)

Configuration (of a Feature Model)

incl. support for ...

— parameterized features
(a.k.a. feature attributes)

— instances for cloned features

(subtrees of instances can be configured separately)
5
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>
Source
Feature Model Configuration Link
Car

/d\o >

USA EMEA Elegance Configuration Link

¢
0..n

Use Radar in USA.“
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Target

Feature Model

CruiseControl

B

Simple  Adaptive Accelerator

e

Radar

Actuator
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- Variation Definition

WiperSystem

<<MAND_ALT>>

WiperMotor
LSS  SimpleController
WM
LSS
This port is not
present in all system LSS RainAware
configurations : | e Controller Wy
RainSensor

Technical realization does not require explicit variation points.
In simple cases, optional FunctionPrototypes and VariationGroups

can be used directly to achieve same result.
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It H@ 30 Qr [ B | @S |2 mera [ X|EBE
1 paciage &x 37 Wiwrarciy] = O — vB3 yﬂectromcsF.M
= | = i ¥ [2] Body Electronics System
<5 | e Name L.J Description -
¥ . SampleProject = [0) VariabilityModel = ¥ [Z] CruiseControl
[2) sample.cvm [# 24 Diagram1 = [E) Standard
= [@) BodyElectronicsFM = ¥ (&) Adaptive
1 8 tady Besirboies Syiam | 0,.1] = 7 Radar = <undefined> (default: "24.0")
=1 @ CruiseControl [0..1] i= -
EA N G| <Wiper(0..2)>
@ standard [0..1] = v [V] frontWiper : Wiper
= (@ Adaptive [0..1] = . v Constant
‘ When the radar it R
- {3 Radar [0..1] : Float | j¥ i=be redu;:ed when v [V] Adaptive
vehicle falls beloy
5 © Wiper [0.2) = RainControlled
@ Constant [1) = ¥ [] rearWiper : Wiper
= @ Adaptive [0..1] oo v Constant
(3 RainControlled [0..1) = - E Adaptive
e e TTTS RainControlled
EE Outline $3 @Y =0
w [3) VariabilityModel
» %24 Diagram1 o - = When the radar is selected, the car's speed will be reduced
v [d) BodyElectronicsiM Tree Grid whenever the distance to the next vehicle falls below the
w (3 Body Electronics System [0..1] - specified threshold.
» (@ CruiseControl (0..1] |2 Problems | [ Properties 53 B Configuration Prevlew}
b e 02 @ <Feature> "Radar" [0..1] : Float Links:
e “Wiper.Adaptive" excludes "Radar”
:’\ = ™ Parameterized Feature () Boolean () Integer @ F "Radar” excludes "Wiper.Adaptive”
[ ™ Min: 16.38 Om
[ values:
Clear
™ Default: 24.0 g Cecc Iy
<
ling Selected Object: Radar (0..1] ( cancel ) ok
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~ Compositional Variability

FunctionTypes have ...
a Public Feature Model,
an Internal Binding.

WiperControl

Front Rlear

WiperController

e

wi:WiperlIntegrator

:| driver

Request

thresholdValue rainSensor ]\[]

rainSensorSig rsThr:Threshold HE/[E
Request

[1




4 MAEN/\D

~ Compositional Variability

The Internal Binding can be more complex ...

—==|  WiperControl

Front Rear

WiperController
r« ————= ———7%— _I
: Variant 1 [:]

perginsic L—_L|_________ |
"YIE?—f I T, -7 wi:WiperlIntegrator
[ : Variant 2
"""""""""""" ] [I'}fj driver
Lo __ ] l_ i Request
thresholdValue rainSensor ]\[]

[1

rainSensorSig rsThr:Threshold HE/[E
Request

10
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~ Compositional Variability

® Note:
Oderiving lower level configurations
1 configuration of N configurations of
—_—
FM of containing component FMs of contained components

Omapping is part of definition of containing component
Omapping is internal / private

= Information hiding for binding variability of lower-level
components

, configuration Hiding“

(cf. Reiser, Tavakoli, Weber HICSS-42 2009)

11



b 4 MAEN/\D

~Compositional Variability

Syntax & semantics of configuration decisions ...

Car
Defined by Variability Specification
Language (VSL).

CruiseControl
be : BodyElectronicsSystem

Simple Adaptive
frontWs : WiperSystem
Example 1.
_ _ s~ Sc: SimpleController

be#CruiseControl .Adaptive[+] -

B wm :

WiperMotor
Example 2: Lss rainintensity : Float
be.frontWS.sc[+] rac : RainAware  wm
RS
Rain Controller

Sensor

Example 3:

be.frontWS.rac[+] 12

be.frontWS.rac#rainlntesity=0.8
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Benefits of Compositional Variability

Model Market A
A-Class ] E-Class /b\

Car C-Class us EMEA
Comfort
| o
=
Q)
o
C
ComfortCC Q)
BodyElectronicsSystem /§>\ ;
Shortl_ong Other:In 5
=
| 2 o,
. s
C
= A5 :
: . £
A aptive o o
CruiseControl 0 -] =3
from vehicle minDistance:Int c__)h prt
speed sensor : ThrottleCalculator 8
3
currSpeed =1
—— | ()]
[ X,
—~+
isTooNear to throttle <

from Radar
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~ Summary: EAST-ADL Variability

Supports:
multiple viewpoints (e.g. technical vs. end-customer)
different abstraction levels

containment hierarchies — ,compositional variability management”
complete-system configuration

reuse < ,configuration hiding*

integration within a larger context
Ocooperative active safety systems
Omanufacturer/supplier scenario

pragmatic cross-model-range VM (not covered in this presentation)
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