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What do we mean by “variability™? <V}AF{'ES

* Product Line variance

— often variants of the same
software base

e Cross-cutting variability

— often variability is
orthogonal to the software
design

— variability needs are
discovered after the first
software design

* The variability designer is not
always the software designer

— division of labor and of ab
competences '
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The Autronica Product Family
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AutroMaster

Top level graphical
presentation system
running on Linux PCs

0,1
Presentation
1.%

FireAlarmSystem

System consisting of 1 1
embedded fire panels
with logics and LCD
menu system.
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FieldEquipment

Smoke detectors,
manual call points,
sounders, 10 units etc.

AutroSafe

Autroprime

High end networked
Fire Alarm System for
large demanding
applications

Medium range
standalone Fire Alarm
System

-AAUTRONICR-

YARIES

COMMON (})

VARIABILITY (

"
LANGUAGE i

e




The Market Domains of Autronica VAR'ES

-mrﬁm’n:n- Autronica — turnover 2010

AT il & By Denpaay.

= Turnover 2010: NOK 760 mill

The maritime
market

Onshore market
— Norway

~ The petrochemical,
oll & gas market

Tha international

onshore market 5&
k
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Common Variability Language (CVL)
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Generic &
Standardized

Specification
in CVL of
base model
variabilities

models

Selection of a set
of choices in the
variation model
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4( resolution

Variability
model

> Execute CVL

(( Resolved

models

Base
model

Focused on
a domain

Product line
model in
any MOF-
compliant
language

Product models fully
described in the base
language.

All regular base
language tools can
be applied to these
models
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CVL Architecture VARlES
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The MOF2CVL experiment VARIES
eMOF

MOF2CVL
engine

AUtCFR/(iVL resolution
editor

\
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The
ICPL Autronica
engme
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Introducing a simple car configuration VAR'ES

l Laurinklement '
Laurinklement
@:sel '
Diesel

- -
w l.ﬂ.utnmatic'
A
- ""--..__
AWD [FWD] [AWD]
‘ A ({Manual and FWVD) {Automatcic and AWD)
implies hpllid implies hpl4d

-~ Sy
lhp14n| lhpllﬂl [hpllﬂ] [thU]

Unique choices,
supplemented by
constraints

Duplicating choices —
not legal CVL

G

@ SINTEF  AuRokics s |

(OMMON

United Technalo gles



Constraints are about targets VAR'ES

l Laurinklement l

Diesel

« "Parkassist implies hp140"
means that either

(Manual,AWD,hp140) or S
(Automatic,AWD,hp140) are S~
valid ! Parkassist implies - [P;k;ssist]
« Constraints are about "targets" - B
and not about decisions RN
* Duplicated names on VSpecs @
indicate that they are decisions FAS
on the same target "‘E@ (=)
/\
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Autronica Variability model (Type/Inst. VAR'ES

£ Papyrus - AFS140128/AutroSafe140128a.bvr - Eclipse Platform o (5T S
File Edit MNavigate Search Project Run  Window Help
FrHE e s -0 QriciE Y Gy Quick Access | B | & v [ Pepyms)
= | & AutroSafel40128abvr (VSpec) 52 Jhu AutroSafel40128a.bvr (Resclution) =8
] BN=!
= =
= i
5. (=) 10_Module_Fool - [0, ] {+ ExtemaIUmT t [0, ®1 I;owar,P:oll: IE.U, I‘]t AZtoBinaryMap : [0, <]
n - Integer 'ower_Pool_ID : Integer et e
EE 10_Medule_Pool ID : Integer Externallni_ID : Integer modBuel - ntager AZtoBinaryMap_ID : Integer
yATE AN
AutroSafePanel : [1, ¥
switchSetting :.Strmg OperationZoneTree Iazlnput: 1,7 I IbinaryOuiput: 1,7 I
panelType : String
ASPid : Integer
A
- S
-~ ~
[.ﬂuthaFeDisplayPanel] [OperaﬁonPanel] w
0ZLid : Integer
OP_IO_Module : [1, 32] autroFicldBus (+) Group : [0, #] child ; [0, =] members ; [1, ¥
insti0_Medule_Pool_OP : Integer Group_ID : Integer refOZLid : Integer refAutroSafePanel : Integer
A
AFB_Unit : [1, 37]
.1
-— ————
= A e
lAL?Cchnherfaoe ' [AFB,FowerCanh'ol] [PawerLoopDrwer] n i n Sta n t i at i O n n
AL_IO_ModuleX : [0, 7] AFB_Power PowerLooplnit : [0, 16]
insti0_Module_Pool AL : Integer instPower_Pool_AFB : Integer pointDisiay : Boolean
.1
DedicatedGasIF
interfaceTo : Integer
pointConfig : Integer =
i

e
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Introducing VSpec Type VAR'ES

Configurable Unit 1 : Configurable Unit

Note that hp140 ‘
refers to any hp140 Laurinklement

instance

indicating
Diesd scope/ownership

Parkassist implies ] . type AWD
S definition

|

Em) @9 @D

A

-
- -
l awdmanual: AWD l t‘u‘u‘i] awdautomatic: AWD

) = e
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Cascading effects of VSpec Type VAR'ES

VSpec type Targets

Staged Variation
Point

MEES
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Realization (additive, nested)

[Gear =lrue ] [Parkassist = true ]

l Automatic = true I

[ awdaLtomatic:AWD = true ]

l Laurinklement '

type Engine

FParkassist implies
{not FWD)

‘__..-
—
=
-
-

-

{ wl:Engine = trus ] [ w2:Engine = true ] [ w3iEngine = trus ] [ w4:Engine = true ]

-

I h
w Automatic type AWD — w300 JeWs00
"Front wheels must have the same Engine kind" v
—

/N

7 N /'/ \\ { |W500 = true ] [ lWS00 = krue ] [ |W300 = brue ] [ |W300 = brue ]
7’ b
@ wi:Engine w2:Engine w3:Engine w4:Engine

: : "Left front wheel" "Right front wheel" "Left rear wheel" "Right rear wheel"

I I T ——
L \ - Fragment

uuuuu Fragment Substitution
Substitution

wl:Engine wZ2:Engine
"Left front wheel" "Right front wheel"

Fragment
Substitution

"'\.,‘ AT

@EL_

‘-._
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Realization (subtractive)

[Gear =lrue ] [Parkassist = true ]

l Automatic = true l

[ awdaLtomatic:AWD = true ]

FParkassist implies
{not FWD)

{ wl:Engine = trus ] [ w2:Engine = true ] [ w3iEngine = trus ] [ w4:Engine = true ]

-
w lnutomaticl type AWD kw300 kwsoo |
"Front wheels musth e the same Engine kind"

20N / \\ {kWSUU t|ue [kWSUU tlue] [kWSUU tlue] [kWSUU tlue]
s ~
[wd romatic nwo] lleg lw :Engine I leEg ] lw4Eg ]

"Left front wheel" "Right front wheel" el "Right re:

lwl:Engine ] lwz:Engine ] | & \

[ e puje) ’

"Left front wheel" "Right front wheel"

’ ' Fragment
Substitution

Fragment This one
Substitution does not

know which
wheel!

@E Problem is that these fragment
= substitutions do not know the
resolution of the Engine!

common (€
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Realization (staged realization)

l Laurinklement l

type Engine

FParkassist implies
{not FWD)

-
-
-

- -
- -
- - -~ -
k AWD
w lnutomatic l Ype — w300
"Front wheels must have the same Engine kind"

AR —r—

/N /'/ \\
7’ b
~Er e e
awdmanual: AWD lawdautomatlc AWD l wiiEngine w_..Englne W3:Engine w‘?.Englne
"Left front wheel" "Right front wheel" "Left rear wheel" "Right rear wheel"

l Laurinklement = true l

Electric = true

[Gear =lrue ] [Parkassist = true ]

l Automatic = true l

[ awdaLtomatic:AWD = true ]

{ wl:Engine = trus ] [ w2:Engine = true ] [ w3iEngine = trus ] [ w4:Engine = true ]

{ WS00 = true ] [ KWS00 = true ] [ W?300 = true ] [ KW300 = true ]

uuuuu

"Left front wheel" "Right front wheel"

[M:Engine ][wzfngme ] )

Staged Staged
VariationPoint VariationPoint

b
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Here all the

information of
resolution is
available



. : literal
Resolution Literals [

literal

literal . ] N
Strong:Engine ( Weak:Engine ) [Geal —tlue] [Palkassnst t|ue]

l Laurinklement l

( kW500 = true ) ( kW300 = true ) [Automatic=true]

[ awdaLtomatic:AWD = true ]

T N

FParkassist implies
{not FWD)

- - "; - ( w1:Engine=Strong I w2:Engine=Strong )( w3:Engine=Weak )( w4:Engine=Weak ]
i - \—
. type AWD
@@ l"Front wheels must have the same Engine kind"]
AT —

/N /'/ \\
7’ b
awdmanual: AWD l awdautomatic : AWD l wiiEngine w_..Englne W3:Engine w‘?.Englne
"Left front wheel" "Right front wheel" "Left rear wheel" "Right rear wheel"

[M:Engine ][wzfngme ] )

uuuuu

"Left front wheel" "Right front wheel"

Staged Staged
VariationPoint VariationPoint
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New in BVR VARlES

Reference VSpec type Targets

Configurable Unl k w I|Ity Interfaces ‘

ty Realization Variability Abstraction

Staged Variation
Point

Base Model Literals
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