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Family Models
I—REEALEHRAT7S—DHRES

Feature Models
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Feature Model
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BALF : ¥ =Mandatory (WH7E)

o

fore)

!

DemoFeatureModel

/\

E Engine Type

= Optional GEIRE H)

U GearBox

<= = Alternative (ENH—D)

F = or(DigkEE—D)

14



Feature Model - Dependencies £y

! DemoFeatureMode

\

Engme Type (Gear Box

7 Start-Stop Automatic
48 Requires: "Gasoline Engi... 4 \ /\ /\

¥ Gasoline Engine & Diesel Engine & Electrical Engine & Automatic & Manual

i

'? User Driving Mode Sel. .

T

# Comfort Driving Mode # Eco Driving Mode # Sportive Driving Mode

847 : B =Mandatory (W4ZB) “# =Optional GEIREH) <@ = Alternative (ENH—D) FK = or(DiE<LtH—2)
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Feature Model - attribute ffh

! DemoFeatureMode

\

'J Engine Type Gear Box

7 Start-Stop Automatic
4 Requires: "Gasoline Engi... « \ ‘/\ /\

& Gasoline Engine % Diesel Engine ¥ Electrical Engine ¥ Automatic & Manual
i @ gearCount="%'

? User Driving Mode Sel. ..

T

# Comfort Driving Mode #% Eco Driving Mode #% Sportive Driving Mode

AA47 : B =Mandatory (Whr%B) “F =Optional GEIREH) - =Alternative (ENHh—D) K =or(Dig<&t—"2)
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DAY RIW)  AJLT(H)
% la BRxvio sy il

IIMIHE s |[G

E) Functional_Featuresxfm 2 | [El Regionsxfm <> Relations & =5 Result v = O

Variant Modellng

> [ pictures
> [ Quality Manager
> [ Reports
» = Rhapsody
> (= SCADE
= TopCased
v E§ Conflg
BaseLightvdm
BaseLightvrm
BaseLight_Denmark.vdm
BaseLight_ EMEA.vdm
BaseLight_Inheritance.vdm
BaseLight_Sweden.vdm
] BaseLight_USA_Canada.vdm
HighLightvdm
HighLight_Canada.vdm
HighLight EMEA.vdm
HighLight_US.vdm
HighLight_US.vrm
> = output
#] AutomotiveDemoCarLight.typemodel
[ Functional_Featuresxfm
[ Regionsxfm
> & Car Light Code
> 122 EA Weather Station Example
> & Excel Carlight Example X
64 Vlisualization &2 = B8
3 Filters
£ KTable Layouts
> @ Matrix Variant Filters
] Table Layouts
& Tree Layouts

© pure-systems GmbH

v 1 External Car Lights Features
»" safety =
F) Beam Configuration
> 1 ® Low Beam
! ® High Beam
£ Fog Lights
£) Daytime Running Light
> @ [ Reduced Low Beam
v & ([ Separate DRL Lights
> @E LED
> @ (Fy Standard Bulb
) Driver Assistance
> R ) Automatic Light
> X ® Automatic High/Low Beam
v X ® Cornering Lights
> K Adaptive Forward Lighting
> R ® Static Cornering Lights
> R Automatic Hazard Warning

<

"Automatic Hazard Warning"->safety + "Adaptive Forward Lighting"->safety + "Automatic High/Low Beam"->safety + ...

mandatory W78
7 optional 3

= Children (4)
v [B Functional_Features (4)
£ Beam Configuration
F) Daytime Running Light
) Driver Assistance
F) Fog Lights

v < Simple Constraint Language (5)

v <3 References (5)
v [Bl Functional_Features (5)
) Adaptive Forward Lighting
£ Automatic Hazard Warning
®) Automatic High/Low Beam
£ Automatic Light
F) Static Cornering Lights

/

ZERE B

<-> = glternative ENHM1D

o\r

[B Tree [ Table | %I Detail =& Graph| 4 Constraints

= Wl Tyov-o )

NE 2
/\ —

Ul

2 7&(&1’519

urevariants/tutorials.html#VariantModelin
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Variability

System model

Requirements

System
Integration
Test

Software ' Software
Requirements Test

‘ System
Integration
Test

System
Design

Software
Design

Implementation Unit Test
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Multi-Domain Building Blocks

1 DD ATLIZITZ ABD. T,
VIORDITIHE BRRIGFHFER AL
Combination “/75\“&) L. %/275§PLE0)JX”¢%'GTO

Monitoring

Software

| | |
Sensors
Mechanical Electrical / Mechanical Software

Housing Wiring

External Supplier

Data
Processing
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nn pure
Holistic variant management VarlantS

BRE-T5
BE-Tin - i

TAZIR AU DIAITHAIIINERIZHI=2TIVOZTYLTY—ILEEBBURT LERE

M m Enterprise Architect
S [ egicoran] - | zoken
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Requirements

DOORS 9

DOORS NG

PTC Integrity

Polarion

Variants*

Microsoft TFS

JAMA

Cameo Systems
Modeler,
MagicDraw*

Rhapsody, RMM

Capella
(Polarsys.org)

Papyrus

Enterprise
Architect

Artop Autosar

Testing and
QA

IBM Rational
Quality Manager

Microfocus
Quality Center

Medini Analyze*

pure::variants

File Processing | Change &

Code Assets:
C/C++/Java/...

XML Assets

CSV Assets

Plain Text Assets

Configuration
Management

RTC, Git, SVN,
CVS,and more

IBM Jazz Streams
& Global
Configurations

NoMagic
Teamwork Cloud

Jira

Holistic variant management

Analysis &
Reporting

MS Excel

BIRT

HTML Report

MS Word

Simulation &
Code Gener.

Matlab Simulink

SCADE*

ZUKEN CR-8000

Zuken E3
(experimental)

CREO
(in development)

CATIA
(on roadmap)

* Developed or distributed by or in collaboration with a 3rd vendor
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J14—F+ IntermediateResults 7')‘\

S L S ) BINSNTNBHE ., ZOZEFN truel
P %Y. BUT PVSCL : ENDCOND & T () £
%@WEh‘%%?T’rJMCHﬂ]éni?J

static int factorialOf(int x);

int factorial(int n)

{

return factorialOf(n);

}

static int factorialOf(int x)

{

int result;

| RHFEFANTERT
// PVSCL:IFCOND(IntermediateResults)

// PVSCL:IFCOND(IntermediateResults->Format="'number")
printf("%d¥n", result);
// PVSCL:ELSEIFCOND(IntermediateResults->Format="sentence')

lfpézui: i}lg printf("Factorial of %d is %d.¥n", x, result);
} else { // PVSCL :ELSECOND

. intf("%d ! = %d¥n", x, 1t);
} :

// PVSCL :ENDCOND

return result;
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Y—XOA—KHNDNITZT DER

*WebinarFamily.ccfm f *WebinarConfig.vdm f Temperature.cc =

#include <S5ensors/Temperature.h>

Temperature: :Temperature () {
srand (clock()):
m Value = 20;
m Dx = 0.1;

}

void Temperature::getNextValue () {
if( m Value > 45 || m Value < -45 )
m Value += m Dx;

}

{ m Dx =

std::string Temperature::getName () {
return "Temperature";

}

std::string Temperature::getlUnit () {
#ifdef FAHRENHEIT

return "-F";
#else

return "-C";
#endif

}

© pure-systems GmbH

*WebinarFe:

-m Dx; }

* srcdir = ‘WSC+-
# dir = '"WSC++’

L

B *WebinarFamily.ccfm 22 ™ =8
v 1@ WSC++ —
v T8 WSC++
> o sredir = 'WSC++'
> dir = "WSC++'
> 7 # Display
> 7 @ ps:class: WeatherStation
> 7 # Sensors
> 7 @ ps:class: main
> 7 & ps:makefile: Makefile
» 7 @ ps:variable: CPPFLAGS SPEED
v 7 & pswariable: CPPFLAGS_TEMP
\i;} IIBFII ' Restriction
Tanguage popved Unique ID: in

* Value = '-D FAHRENHEIT'

£l v v W

7 18| ps:maketile: Config.mk
& sredir = 'WSC++°
# dir = "WSC++'

# file = 'Config.mk'’

Wl W I W

* variable = "CPPFLAGS'

Tree E Table‘ﬂi Graph| # Constraints
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Excel

pure::variants v X
- B ==

AutomotiveDemoCarLight/Config

BaseLiaht.vdm v

B 1 ® Extermal Car Lights Features
=+ ! ® Beam Confisuration
EI“ ! ® Low Beam
- -EHE Xenon

i M@ E Halogen
EI“ 1® High Beam
+HE® ® Xenon

-] ¥ B Ha logen
-% ® Dyramic High justments
e ? F) F-:::u,:g, ngl'lti

:IE ? ® Davtime Running Light
----- i W4 B Reduced Low Beam
El D“ F Separate DEL Lights
..... LE@®E LED
----- L@ & Standard Bulb
D*’ ? ® Driver Assistance
----- L% ® Automatic Light
----- D* B Automatic High/Low Beam
EI v ¥ F Comenng Lights
- L% ® Adaptive Forward Lishting |"'/
[-METE Static Comenng Lights ="
----- LR ® Automatic Hazard Waming
= 1 ® Regions
BE?@ P EMEA

m

12 |

13
14

15
16
17 |
18 |
19 |

E v REEJ
:----Dx B Austﬂa

B I —F &N\ YI—a RA i i 11+5
-JLEa—#gE . KBIR/NYIT—2a0% T L—T Ik
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11 |

LowBeamHaloge
n AND not(USA
OR Canada)
Foglight AMND
BeamConfigurati

/

on

Lightbssistance
Corneringlights

—

CorneringstaticlL
ohts

DR

The beam must confom to R112 — Headlamps emitting an asymmetrical
passing beam and/or a driving beam and equipped with filament bulbs

7 Fog Lights

Front fog lamps have to provide a wide, bar—shaped beam of light with a sharp
32
34

2 Assistance Systems

11

cutoff at the top, and are generally aimed and mounted low.

They may be either white or selective vellow.

Cornering Light

12 Static Cornering Light
LT Ody FUrirnrig Hgrne or Lre side O e Gdr 1o dGlvdied WIigern re sieeririy
angle is above —/+15° , the vehicle is moving, and the vehicle speed is at least
13 10m/s.
The fog light on the side of the car is activated when the steering angle is
14 above —/+15" | the vehicle is moving, and the vehicle speed is at least 10m/s.

3 Indicator Lights

1.5 Hz

switch
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Enterprise Architect

CarlLight - Enterprise Architect

R—A = HAPHS I=[= &Rk - AT zalb—2ay PEA Y3 HEtsEiE Eh{FREMT = @ -A~"I74T 7
L' 5 @ UMLICBSEY 2T E i | E AT ' Windows Explorer
- v | oo RBEEME- o B REEINTAM @ ODBCT-5Y-2
ATzax %vE e X AE JJ_Z EHROEE BEAE P e = Q AT NEE
e PUEE WEIGENMLEY—)L
. o R EE - )
+7) [,j I s il p:v Restriction « &8 pure:varia nts v I X
Calmik e z;gﬁﬁﬁ HER: p:v Restriction 4
T | BEHR féﬁtr; b alic-$ @ ERBERDBE
E %2 FED-iUiﬁ? Automative DemaCarlight/Caonfig
Alt i =
A =] M Ec:nla I = | Biase Light_De nmark.vdm —
ode
y &= C ~FNA E - U (F) External Car Lights Features
%cém - EFEOEE 48 ) 1B D) «zbstract» EleamlCU nfiguration
Bulb : 'F) Fog Lights
158 = - T i gf1%F ® Daytime Running Light
' £ FFAMDEFIDEEE o= EE T T _)‘ t switch(Bookoni g ’ M1 B Driver Assistance
- 1 & Regions
p B A A fM% © EMEA
p & Invariant A state the object must always be in LR @ MNorth America
g p:v Restriction p:v Restriction .
= Post-condition An ending state that must be met [ Tvpe here to fitter
Pre-condition A starting state that must be met S -
% Process A process that must occur JUT4 | purevariants
=
b = }— |\ v I X
[> B [ U A% == | x 5@ G
[ = +  switch(boole
[:¥s]
i
g 4 »
o
L
& Fﬁbé AT

-FHNTOr—F N\ )T —a 0 RA b T 15
-JLEa—BeE BIRSh =/ \)T— 3%/ \ (514
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EREEY—ILEDHEH : GitHub gty

Remote Repository on GitHub Local Repository on Your Computer
PLE Assets Repository Working Repository Working Repository Development Branch
(The upstream repo) (The forked repo) (The local repo)
T T —
>  Fork 3 Clone (3  Branch
Pull Request Push Commit
vt

CD

Automated build and test
* pure:variants

Variant Assets _
<_

(e.g., automated transformations)
|
+ v Push
v/ X

© pure-systems GmbH
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= pure-vanants-workspace-GitHubDemo-Maintainer - New festure HazardWaming added to the functional festure model - Eclipse Platform - (s}
File Edt Nswigste Search Project Run Window Help
™. 23 & | P A X Q-8 4~ - vt Ow - Quick Access| || %
Z Voriant Projects ©3 PR 9 =D ] 1: New feature HazardWaming added to the functional festure o Relations 3 N
v .} AutomotiveDemoCarlight [AutomotiveDemoCarLight master] 2 = No relations avadable.
@ Pull Request 1 ithubd. intainer/pl I : - Submit
#®) AutomotiveDemoCarlight.typemodel aei — o R b &N <
7! htWizard.vowm : . &
. CLighiizid./ T New feature HazardWarming added to the functional feature model
3 Functional_Featuresxfm "
%) Regionsxfm Regort Status closed Crested: Nov 1, 2021, 3:21PM  Modfied: Nov 1, 2021, 5:14 PM
e er
» Commits (1) &
&% Source pvgithubdemo-engineerdev_branch 4% Destinstion: pvgithubdemo-maintainer:master
A 567045 New festure HazardWaming added to the functional festure model (PLE Assets £ cer on N 1:32 PM
» Private RO
w Description e 0
I have added a new feature HazardWarning to the functional feature model. Please review the changes.
v Comments (1) - ¥
< > = § 1: pvgithubdemo-maintainer, Nov 1, 2021, 4:53 PM o
S Outline &2 6w At - » 1 have added a new feature HazardWarning to the functional feature model. Please review the changes.
v 7 Summary: New festure HazardWarming added to the functions!
% Description " : The changes have been reviewed, and then merged. v
v © Comments @ Context @ GaHub
§ 1: pvgithubdemo-maintainer (Nov 1, 2021, 453 PM) —— § SavE = = o = = = = = = ry e - " o
Nes Co . [ Propx We & 23 Gt Staging ) Git Repositories  [5] Task List Q) Task Repositories  §) History &2 S | *Q AvavReva T°
Project: AutomotiveDemoCarlight [AutomotiveDemoCarlight]
Id Mes Author Authored Date Commatter Committed Date
Abscba2 (o king branch ‘prgithubd gineer/dev_branch’ PLE Assets Maintainer 22 hours ago PLE Assets Maintainer 22 hours ago
667045 ° P-en... |New feature HazardWaming added to the functional festure model PLE Assets Engineer 24 hours ago PLE Assets Engineer 24 hours ago
59555¢6 © 10 § prgithubdemo-en... |project file PLE Assets Maintainer 25 hours ago PLE Assets Maintainer 25 hours ago
bScasdd O | PLE Assets Maintainer 4 days ago PLE Assets Maintainer 4 days ago
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PLELZ HEIH

KA DIT =YY

Product Line Domain Assets

. . 2
Engineer Engineer =

fRRZER

Application Assets
Engineer
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ZTHEEEY—ILEDHFHESH : JIRA

s TREEENYTFTETAETILOHREZE
[Z# & LT, purexvariantsETILADEER %
BEEXY ITFv 9 5FEEIRMH

= JIRADERRE & pure:variants T )L H—/3—[C
RESNDEEEREZ. 77T 4 J15JIRAR
HESCIELTEEG NL—EY T+«

ul Product Line Domain Assets Di
Engineer Engineer
- Problem e Solution |
~ Space ‘ Space
. : Application Assets
(1)@ Variant Configurator SR Ap

oB0p
Qg
Tas... &2 Re 53 Re. = & (] DEV-10: Task_1 2
ff v‘ fé‘- %__ | &s ‘ \ % E | @ @ Issue DEV-10 JIRA-REP
- Actions Elements
S —— i i v [é‘é Example Project [localhost:8081]
1 Find Q| 2 2 &) -+ v [B] WeatherStation.xfm
SRS v {F) Root
v % MyOpenTasks [-"RA°REPO'1] :g Atta.ch v (F) Sensors
'~ o DEV-10: Task_1 o ek F Temp
» a DEV-11: Task_2 < iy
» @ DEV-12: Task 3 S
o Context view :
Task view : TOT4THBECTHL T EEIN

JRAZREZETYARL, EETS
ED1D2ZT7I)TAN-+F 3

LETNERERRHER

[Tl Properties L[l Bookmarks [%! Problems [(j) Task Repositories | 45 History 52 = =

Commen t Date User Branch

= DEV-10: Task_1 Task-Url: https://www..................... €O m/...... [jira/browse/DEV-10 Oct 21, 2019 12:54:03 PM pvtest HEAD

= %) Element Changed: Temp <= Temperature
(= %) Visible Name Changes
4 Visible Name Added: Temp

History view :

ETNOEEERIC. BEINICT VT4 BREESHEMNINS
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AUTOSAR

AUTOSAR 4.x

Benefits:
* Binding times
* Flexibility gain
* |P protection

AUTOSAR 3.x and 4.x

AUTOSAR

: AUTOSAR
Transformation Transformation
Output —

Output — Remove
Geryerﬁate | Elements Mode
Variation Points

Mode

© pure-systems GmbH
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OSLC: /' O—/\ LR IR

O Global Configuration

Requirements

Architecture Test Cases

pure::variants
transformation

pure::variants Stream,
provided by pure::variants
model server

OGlobal Configuration (Variant D)

Requirements

Architecture Test Cases
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OSLC: D4 —Fv—ELEEMTAL—HE ) T+

» OSLCIZ&KBL—HEYTo%Z5R1E

J4—FvETI

= purexvariantsET ILETA—F M ib0SLCY Y -

ZHEML. T RTOLRILDIDO=FTY 5T

OERZEELTN)PEYT4ZL—RTEET
s TYUSF—RENZUITH—FNN—T 1 DERMNS

Yo OENT=D4—F v EETIVEIEZRTEET

=1t

==

— Y- N\=-T1Y-)LEIDOSLCUV Y
— pure::variants JY—=AAMDOSLCY VY
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HighLight Canada 64% 64% 64% 64% 62% 57% 68% 88% 81%  88%
HighLight EMEA 73% T73% 8% 73% T1% 66% | 59% 88% 81% 79%

HighLight_US 62% 62% 62% 62% 64%  55% 66% 90% 88% 79%



https://www.fuji-setsu.co.jp/products/purevariants/tutorials.html#CompareMarge

INYT U REID EEEAS I/ N\ —2 3

v EDLEER

© pure-systems GmbH

Kl'nj Similarity Matrix

£5 Compare Editor (/AutomotiveDemoCarLight/Config/BaseLight_USA_Cana 2

:E-‘.

pure::variants Variant Model Structure Compare

Filter:

. ®  Model Meta Information Changed

|ﬂ F, Automatic High/Low Beam: Selection State Changed (Not Selected <- User Selected)|

£ Mexiko: Selection State Changed (User Selected <- Not Selected)

pure::variants Variant Model Compare

2l

EEEEe g & o

4 v 1 & External Car Lights Features
! i/ Beam Configuration

7 ® Fog Lights

? ® Daytime Running Light

? i©r Driver Assistance

1% & Automatic Light

_____________________________________________________

» (1% & Cornering Lights
1% & Automatic Hazard Warning

. v ¢ Regions

-« 1@ Code/src

/AutomotiveDemoCarlig...eLight_USA_Canada.vdm

JAutomotiveDemoCarlig.../HighLight_Canada.vdm

v 1/ External Car Lights Features

» « 1 Beam Configuration
a7 % ® Fog Lights
» v 7 5 Daytime Running Light
4 v 7 /) Driver Assistance
ad % ® Automatic Light

» & ® Cornering Lights
1% Automatic Hazard Warning
F Regions

& Code/src

_________________________________________________________________
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*Functional_Featuresxfm &2 = =
>

~ 1 External Car Lights Features 2] Unique Name O *

! i® Beam Configuration

£ Fog Lights =
® Daytime TR , VTPV ERET B U FOEEALETT, |

Woows W o
il

? F) Driver As || Bookmark
X Delete BB EITINBEE IR R
Refactor > Unique Name ... v [~] & The following artefacts need to be updated:
| & Functional_Features.xfm - fAutomaotiveDemoCarlight
3] Unique Name O X . - / . . J -
&, CarlightCode.ccfm - fAutomotiveDemoCarLight/auxiliary/Code
Change Unique Name ... . 1 [«] & CarlightRequirements.ccfm - /AutomotiveDemoCarLight/auxiliary/Doors/Car Light
'Em & CarlightRequirements.ccfm - JAutomaotiveDemoCarLight/auxiliary/Doors NG
Please enter the new name il ¢ SimulinkVariabilityModel.ccfm - /AutomotiveDemoCarLight/auxiliary/Matlab
& CarLightRequirements.ccfm - JAutomotiveDemoCarLight/auxiliary/TFS
Unique Name: | FogLight_JaparJ ‘ & pictures.ccfm - fAutomotiveDemoCarLight/auxiliary/pictures
Scope of models to process
@ Same Project (O Referenced Projects () Workspace SimulinkVariabilityModel.ccfm
Original Model Refactored Model
» U\ slvariationpoint: VAR_DayLight ~ » 1@ slvariationpoint: VAR_DayLight -
y 0 slvariationpoint: VAR _DriveAssistence 5 1 slvariationpoint: VAR_DriveAssistence
- I iati int: i 0 iati int: i
@ < E3(B) RAN) > T St v sl:variationpoint: VAR_FogLight v 1 slvariationpoint: VAR_FoglLight
@ slvariation: VAR_Foglight = 0 (Off) @@ slvariation: VAR_FogLight = 0 (Off)
Properties v @@ slvariation: VAR FogLight = 1 (On) — v @@ slvariation: VAR_FoglLight = 1 (On)
... % (Foglight) REQUIRESSELF —{.__.__.__.__ % (foglightJapan) REQUIRES SELF -
> o Label = 'On’ > o Label ='On’
> # Value="1" > @ Value="1'
> ! slvariationpoint: VAR_StaticCorneringLlight > I sl:variationpoint: VAR_StaticCorneringLight
> U#§ slbaseworkspace: Base Workspace > U slbaseworkspace: Base Workspace
W W
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