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1 GLOSSARY AND ACRONYMS
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4  Overview of Feature Modelling
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Fig. 4-1: The Product Family Concept
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Fig. 4-2: The Product Family Development Process

4.1 Representation of Feature Models

! > ; % I <l
1 < % & ! M >
v > 5 1%;
1 %: ; o< | ;
>>0p ; ' %" ;> %
% "2 % % %
1 % <%
1< 9((! ? >% ;<
% 1 < ' %% %
el D; % DB ;!:
; I: % %
> > ! %
I < 9% 1 1 >
;! ! !
L< < 9((; %
Ll % %;
% 1, > B+ >
&

1# %
!
. G : l:
! >> %%
! > %
% % % 7> >%

% > < I >% "
U <% > B
> % " !

>
<! ; %
1 %; ! !
% ? >% !
B ; > I+

Copyright 2004 P&P Software GmbH — All Rights Reserved




P&P

XFeature Tool Concept
Ref: PP-TN-XFT-0001
Date: 15 June 2005

www.pnp-software.com Issue 1.3
software Page 11
% I+ > ; B.> B ;o> I+ &
! I % > %
4: %B % 1) ; % < I % ' %
>% ! | 9 % > ;>
; %< ! % ! ' % >% | %
I > > B !
Control System
Jeature cardinality _
.
1.4 n
choose just one feature Sensor Actuator Processor
out of many
Ty mandatory feature
. optional feature
&
Position Speed Self Position Self Internal
Sensor Sensor Test Actuator Test Memory Size
Fig. 4.1-1: Feature Diagram for a simplified Family of Control Systems
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Fig. 4.2-1: Structure of Generative Environment for Software Product Families
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5 Feature Modelling Approach
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Fig. 5.2-1: XML-Based Feature Modelling Architecture
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6 XFeature Tool Approach
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Fig. 6.1-1: XFeature Tool Structure
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7 High-Level XFeature Components
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Fig. 7.1: High-Level Architecture of XFeature Tool
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7.1 GUI Component
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8 Meta-Meta-Model — Conceptual Structure
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Fig. 8.1: Conceptual Structure of a Feature Model
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9 Meta-Meta-Model — Implementation
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1 >% > b 1 & I >% !
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>> 1 0% & %; & ; % %% ; !
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XMLSchema.xsd ! !'! . ; (I S I
<< | > % < : % !
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[T

Standard Schema for Schema incorporating
XML Documents XFeature Constraints

XMLSchema.xsd Non-Standard Schema

Validating Schema for
Feature Models

Feature Meta-Meta-Mode

Fig. 9.1: Content of Feature Meta-Meta-Model
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9.1 The Display Type Constraint
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9.3 The Syntactical Constraints
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9.4 Implementation Approach
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10 Display Model Structure °
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|: | Node Editing Area l
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| Property Editing Areal
Node Tree Display Area |
Fig. 10.1: Conceptual Structure of XFeature User Interface
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>% % ; ! ! 7 >% ?, % %;; ;!
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10.1 Node Display
V7- > ; % L >0 D&
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?2>%0 I | > : %; ; B ; ! 1 -4%
% ;% (+(( ; E4 9 F-1 B ?!>; %;
> %% > <K L i >y %; ;
o> <K< >L
Thickness and colour of parent
/ connector line
Thickness and colour of contour
line and colour of box
<PropertySetName>
<NodeName> ¥~
\ Typeface, font, colour
<min..max> and position of text fields
Floating box with “short
description” text

>

Fig. 10.1-1: Box-shaped icon example with indication of elements that are specified by the display model
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% ; o< > %% ! % ; & !
: & i A Lo < > 5 A Lo S0
o Py >% %
-1> ‘ﬁ Feature cardinality ‘
Group Icon }—\,
<1..2> <O\1> 4———% Group cardinality ‘
<1.*> <1.*> <1.1>
<NodeName> <NodeName> <NodeName>
<0..1>
<L.*> Feature Icon
<NodeName>

Fig. 10.1-2: Feature diagram example for the ICSR family meta-model

10.2 Property and Property Set Display
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<PropertySet_1 Name>
<Property_1 Name> <Property_1 Value>
<Property_2 Name> <Property_2 Value>
<Property_3 Name> <Property_3 Value>
<PropertySet_2 Name>
<Property_4 Name> <Property_4 Value>
<Property_5 Name> <Property_5 Value>
<Property_6 Name> <Property_6 Value>
Fig. 10.2-1: Example of property editing area
10.3 Future Extensions
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11 Other Tool Issues
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11.2 Save Model Structure
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12 Default Tool Configurations
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12.1 The ICSR Default Configuration
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0% | Macro
I '/:1 GroupCardinality
Macro | Feature
- 1.* GroupCarchdin [1..1]: EString
name2fhacro [1..1] EString Feaiure namefFeature: EString GroupCardhax [1.1]: EString
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Extension 1 I
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nameCfGroup: EString

0.*
. - - _L_____
Extension AppendFestureToGroup
mactaklame [1.1] EString AppendGroupTof esture
0. AppendGroupToFeature CallMacro
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1% ! D> %
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1

Fig. 12.1.1-1: ICSR Family Meta-Model
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B+ 5 ' N !
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; ; > ! ; < I J
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>0% ;< b %< [ % > %
1 -4% ;% > % ;< ? <
ny 7 < ;%
1< (+((+! ? >% ;% 1] ;
; % ! ? L - ;o< ]
; < I < < ! ;% % ;7 E4 9F
! Position :: Speed ! Self i Position Self
Sensor i Sensor ! Test i Actuator Test
Memory Functionality Functionality i
Check Check Check |i
" Epanded Self Test Macro  Expanded Self Test Macro
Fig. 12.1.1-2: Example of Feature Macro
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> ; <% ;:%; ;B ! 1% ;
B ; > 1:%
! >% > L 0 J %% ? > > !
>, 101 % B >> B >% ?
> ! % 1-4% ;% | > ! <
(+((.
Q \ ' Aspect
BuildingBlock .
q 0:| Attribute 'Dpel ation
name; EString - —
bype: EString name: EString
YRE: %\ Functionality
£ ‘Q Property
‘ Interface Component
type: EString
status: EString value: EString
I
|
|
| g%
Status of the component Range | Enumeration
can either PROYIDED,
GEMERABLE or MISSING maalue: EString $ 1
min'alue: EString
Item
value: EString

Fig. 12.1.1-3: Feature Type Structure for ICSR Model
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12.1.2 Application Meta-Model Generator
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12.1.3 Display Model
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car
wheel sun-roof
1.1 1.1
4.5 4.5
wheel A wheel B electric manual
Fig. 12.1.3-1: Example of Family Model
> %> B! > ! % ;% <!< >
! 1 4% i % ! < (+(. + I ? I <
> 0 >% >0 0 > S < > |
o % > . <>, %
car
=1 1=
group clemerd
group cardinality [ wheels [ sun-roof
T B =01=
Jeature demeant
T
Sfeature cardinality whe el sun-roof
TR 21 1 =11=
woiypes sriypes
<1 1= <1,1=
wheel & wheel B electric ranual
=] 5= =4 5= < 1= =1 1=

Fig. 12.1.3-2: Family Model of figure 12.1.3-1 according to ICSR Meta-Model

C 7 >0% 19> % I % 1< (+(..!' ! %
% < 9(( <!-4% 7% 1? I < < > ; >%

Copyright 2004 P&P Software GmbH — All Rights Reserved



.. control.ee.ethz.ch/~ceg

XFeature Tool Concept
Ref: PP-TN-XFT-0001
Date: 15 June 2005
Issue 1.3

/

Page 42
Legend:
lement
O group elemen Control System
vature element
|:| Jfeature elemen <1,1>
[ macro element
group element __
group cardinality . Actuators Processors
group name <] ]> <1 1>
Jeature element .. ‘J"”’l‘r" hame
feature cardinality "™ Sensora " Actuator Processor
T <14 <1,inf> <1,1>
STypes Tests ATypes Tests IntMem|
<1,1> <0,1> <1,1> <0,1> <1,1>
macroe element ‘ |
Position Speed Self Position Self Internal
Sensor Sensor Test Actuator Test Memory Size
<1,1> <1,1> <1,1> <1,1> <1,1> <1,1>

%%

> >.
9 ((

%% !
% ;

?

Fig. 12.1.3-3: Family Model of figure 4.1-1 according to ICSR Meta-Model

> >
%% ; ; -

4% >%

[ %

Control System |

< > < | )
o> >
; Vo <% ?
% Il
? > < | ;!
! < > 1< (+
G o<
B >0 > B
Sensor

/ \

Position Sensor

Speed Sensor :

N

Actuator I

/

Position Actuator :

BI!;>%

Processor I

: Internal Memory Size

Fig. 12.1.3-4: Family Model of Figure 4.1-1 rendered according to ICSR Display Model
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12.1.4 Application Display Model Generator
43 >>% 1% % 1< (+
>>00 ; ! % %
%% % | ro> !

(9(! ? >% ; %

< 9(( ! >>% ; %
>>%

Control System

) T

Sensor Sensor Actuator Processor
Position Self Speed Self Position Internal
Sensor Test Sensor Test Actuator Memory Size
Memory Functionality Functionality
Check Check Check

Fig. 12.1.4-1: Example of Application Model instantiated from Family of Figure 4.1-1

I >>% 2% %< : >% - %% !
; ! <% 2 %% & ; 1< (+(9+ ! 1 |
>>% 1% < (+(9¢( ;101 % <! -4% >>%
1 >% %
Control system
Senosr Sensor Actuator Processor
Position Sensor Self Test Speed Sensor Self Test Position Actuator Internal Memory Size

N\ I

Memory Check Functionality Check

Functionality Check

Fig. 12.1.4-2: XFeature Rendering of Application Model of Figure 12.1.4-1

12.2 The ICSR Simplified Default Configuration
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