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This presentation is more a problem statement than a solution proposal Iy
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Introduction to Challenges in Modeling Product
Lines and Variants
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A Simple Product

Product

Component 1

Connection 1 Connection 2

Interfacing Element

Component 2

LEGEND

* = Component has variants

VP = Variation Point

{} = Variation Point selection criteria
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A Simple Product Line with Variants

2

Component 1 *

Component 1
Vi1
VP

{select ifturel = Valuel)}

Component 1
V2
VP

Connection 1 Connection 2

Interfacing

{select if (Featurel = Value2)}

LEGEND

* = Component has variants

VP = Variation Point

{} = Variation Point selection criteria

Element

Component 2 *

Vi
VP

Component 2

Component 2
V2
VP

{select if (Featurel = Valuel)}

{select if (Featurel = Value2)}

www.incose.org/symp2018



A Simple Product Line with Variants S
- Allocation Inheritance

Asset — Functional Allocation

Fx 1

/\ Component 1 *

Fx 1.1 Fx 1.2 Component 1

Component 2 *

Connection 1
Connection 2

Component 1 Component 2 Component 2
V1 V2

Vi V2
VP VP

. VP VP
Interfacing
{select if (Featurel = Valuel)} M(Featurel = Value2)} Element {select if (Featurel =Valuel)}  {select if (Featurel = Value2)}

Fx 1.2.1 Fx1.2.2 Fx1.2.3

Fx1.2.2.1 %

LEGEND

* = Component has variants
VP =Variation Point

{} = Variation Point selection criteria

www.incose.org/symp2018



A Simple Product Line with Variants

Component 1 *

Component 2 *

Connection 2

Connection 1

Component 1 Component 1 Component 2 Component 2

Vi V2 Interfacing Vi V2

VP VP Element VP VP

{select if (Featurel = Valuel)} {select if (Featurel = Value2)}

{select if (Featurel = Valuel)}  {select if (Featurel = Value2)}

Feature Catalog Product Line Configuration Matrix

Product CompFeatures
CompFeatures
Productl |Featurel=Valuel
» Featurel Product2  |Featurel=Value2 «
LEGEND _—— enum T

Valuel Value2

* = Component has variants
VP = Variation Point
{} = Variation Point selection criteria
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Interface Variants
- Product Line Model with Component and Interface Level Variants

Componentl *

Component 1
Vi

4

Component 1
V2

V1

Interfacing Element *

V1

V2

uonasjpuor
nectiog2 *

V2

*

Component2 *

V1 ~N Component 2

V1
V2 |~

Co

LEGEND

* = Component has variants

VP = Variation Point

{} = Variation Point selection criteria

Component 2
V2

1

Connection 2

Component 2 *

Component 2
V1

VP

{select if (Featurel = Valuel)}

Component 2
V2
VP

{select if (Featurel = Value2)}
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Composition and Reuse
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Decomposition and Composition
- Product Line Decomposed to the Part Level

Component1 *

Componentl
V1

VP

{select if (Fleaturel =Valuel)}

Componentl
V2
VP

{select if (FLturel =Value2)}

{select if (Featurel = Valuel)}
(R . E
o Interfacing Element * | ~
V1 ~ V1
Vl - —
2 3
) c
V2 —F=’-_-oE V2
« | V2 S
{select if (Featurel = Value2)}

Partl *

Partl
V1
VP

{select if (Featurel = Valuel)}

Partl
V2
VP

{select if (Featurel = Value2)}

LEGEND

* = Component has variants
VP = Variation Point

{} = Variation Point selection criteria

Component2 *

Component2
V1
VP

{select if (Heaturel = Valuel)}

Component2
V2

VP

{select if (Fleaturel =Value2)}

Part2 *

Part2
V1

VP

{select if (Featurel = Valuel)}

Part2
V2

VP

{select if (Featurel = Value2)}
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Reuse of Product Line Components ff/’\

- Reuse Facilitated by Occurrence Modeling of System Elements within a Product Line ol 5

e

Component 1 * Component 2 *
(R
S | Interfacing Element | *
Component 1 Component 1 V1l = m = V1 Component 2 Component 2
Vil V2 gr g V1 V2
VP VP V2 i Q12 VP VP
V2 =
* (@]
O
Part 1 * Part 1 *
Part 1 Part 1 Part 1 Part 1
V1 V2 V1 V2
VP VP VP VP
~.~ O >—-..-- ”’-, "O
f .\\ <Occurrence “~be..  <Occurrence Reference Link> _.-=F~ t <Occurrenc’e'>,.
= ~~F--. .~'~. ',‘1 -"'ﬁ'
s..~ ."~.--.... ~‘:‘:' ‘-“,-.0-" "'o'
.‘s. ~..-l‘;l .‘a-". o"'
LEGEND N ~P3rl9ef 1* 'o" \~‘~ 'o"‘
* = Component has variants e’ MPLa
VP = Variation Point PartDef 1 PartDef 1
{} = Variation Point selection criteria V1 V2
VP VP
<Deﬁf> www.incose.org/symp2018 11




Composition, Reuse and Modularity of Interfaces
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Modularity of Interfaces

- Product Line Interface Restrictions to Protect Modularity of Interfaces
- Interface only at the product installation (Line Replaceable Unit (LRU)) level

Component 1 Component 2
§ Interfacing Element ‘::‘
Component 1 Component 1 V1l = V1 Component 2 Component 2
V1 V2 23 b V1 V2
o c
V2 = = \/2
o
Part 1 Part 1
g S
=]
Part 1 Part 1 vigs Part 1 Part 1 vigs
V1 V2 gr V1 V2 S
o
=]
. V2 {3 - L - K
N ‘\s ---------------
. s~~ ____________
. ~'~~ e T
Sso S et et eee==""
. s,~~ e’ _--..:,’-1.--
KN “*..- _______ R e
Part Definition 1,-°° N L Part Definition 2
S. e’ N Lo’ | 0
22 \o g g
Part Def 1 Part Def 1 Vi|s Part Def 2 Part Def 2 Vi|s
V1 V2 = Yl V2 2
S S
V2 o V2 =
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Modularity of Interfaces ey

[ ] L] [ ] L] — y ’f :
- Product Line Interface Restrictions to Protect Modularity of Interfaces N o
L4
Component 1 Component 2
§ Interfacing Element ‘::‘
Component 1 Component 1 V1l = V1 Component 2 Component 2
V1 V2 23 b V1 V2
o c
V2 = = \/2
O
Part 1 Part 1
o o
3 9
Part 1 Part 1 vigs Part 1 Part 1 vigs
Vi V2 2 Vi V2 o
S 9
= 2lef e v2 |3
. ~ r gee==="" |  _aee-
. ~ | el el
N ‘~~~ N et T e
\‘ Toee \‘ -~ . Inhibits Modularity
Seo > o .__--..:: . . . .
R SPRRRRT L bt Restrict interfaces between parts in library
Part‘Dinnition l.v"' ‘\ ,."' Part Definition 2
\\"o' \"'n' O, 8
Part Def 1 Part Def 1 Vifps Part Def 2 Part Def 2 Y V1 %
V1 V2 = Yl V2 2
o o
V2| > V2 | =2
w IS
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Modularity of Interfaces ey

L] L] L] L] — ’f :
- Product Line Interface Restrictions to Protect Modularity of Interfaces N o
Component 1 Component 2
§ Interfacing Element ‘::‘
Component 1 Component 1 V1l = V1 Component 2 Component 2
vl V2 2 g vl V2
V2 = V2
Restrict interfaces between component
— internal parts
hib dul T i
Inhibits M it
Part 1 /§ nhibits Modularity Part 1 \\ -
Part 1 Part 1 Vi % Part 1 Part 1 V1 %
il V2 2 il V2 S
o o
V2 a L. L, V2 a
N el \‘.“‘__.-’ ot Inhibits Modulari . .
el i NI : L Modkerty Restrict interfaces between parts in library
Part‘Dinnition l.v"' ‘\ ,."' Part Definition 2 \
s\"o' \"'—' O, 8
Part Def 1 Part Def 1 Vifps Part Def 2 Part Def 2 Y V1 %
Vi V2 23 Vil V2 2
o o
v2 | 3 v2 | 2
15
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Modularity of Interfaces
- Product Line Interfacing to Enforce Modularity of Interfaces

Component 1

Component 1

Component 1

N

()

V1

mpbnent 2

SN

V2

Component 2
V1

< Promotion Link>

V1 V2
Part 1

Part 1 Part 1

V1 V2

<
-
-
-
-
Ly
~e
S

e
e
-
L Y
- L.
e
-

-
-
-
-
-
-
-
-
-
-
.s
|

e
-
-
~~~~~
e
e

3
-
-
-
-
-
-
-
-
-
-
e
-

-
-
.
-
-
-
.
-
-
o’
-

Nl

---
-----
-"—
-

N

Component 2
V2

4/1/

e
e
22

Part Def 1
V1

Part Def 1
V2

Part 1
Part 1 Part 1
V1 V2
__________
...........
"""
"""
O
S
Vi| s
[0
a
=
V2 | >
w
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Model Configuration Management

www.incose.org/symp2018

5

—1 I

Y

Rt

XY
s

w7



Challenges of Configuration Management in Product Line Models

Component 1

Component 1
V1

Component 1
V2

Part 1

Part 1
V1

V1

V2

Component 2
§ Interfacing Element ‘;‘
Vi = ns V1 omponent 2 Component 2
c
V2 V2 |
= O
Part 1
IR
o
=
» Part 1 Part 1
(@]
=3 V1 V2
| 3 N
W Py o
. . ""— "’l
Part Def 1 Part Def 1 Wvrlz’
V1 V2 ja
\ AN, -
NV2 | >
w
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Tool Limitations
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Product Line Model Incorporating Connection and Interface Element

Variants

Product Line

Product 1

A

Product 2

/

Component 1

Component 1
Vi

Component 1
V2

=

Connection

Connection 1
V1

Connection 1
V2

« Dual
Parenting

N
N

N

mponent 2

Component 2
Vi

Component 2
V2

Connection R

Connection 2
V1

Connection 2
V2

e
e
e
s
7

N
SN |Interfacing EIM\
\\ A\

J Interfacing Element

V1

/ \

Interfacing Element
V2

Componentl *

Corresponding
Data Structure

Component 1

[

Component 1

V2

Interfacing Element * | *

« Juonospiuoy

Corjnection2
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Product Line Model Incorporating Connection and Interface Element
Variants

Product Line A

Product 1 Product 2

Component 1 mponent 2
Component 1 Component 1 Component 2 Component 2
V1 V2 V1 V2
Dual
Parenting
Connection Connection R
Connection 1 Connection 1 Connection 2 Connection 2
V1 V2 V1 V2
\ =~ ~ — —_ -
~ - e
h N ~ ~ P -~ - _ 7
N ~ N - Pad
N s -

N N s _
\ 7 /
N H 7
« |Interfacing Eleme N \ _
N vV g

I Interfacing Element |/ \|Interfacing Element | -~
V1 V2
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Product Line Model Incorporating Connection and Interface Element
Variants

Product Line A

Product 1 Product 2

Component 1 mponent 2
Component 1 Component 1 Component 2 Component 2
V1 V2 V1 V2
Dual
Parenting
Connection | Connection R
Connection 1 Connection 1 Connection 2 Connection 2
V1 V2 V1 V2
\ =~ ~ — —_ e
N N =~ ~ g P _ - _ _ 7
N N - -
N N pe e

N ) - 7
~ -
N i e
« |nterfacing Eleme N \ -
N N -

I Interfacing Element |/ \|Interfacing Element | -~
V1 V2

www.incose.org/symp2018



Product Line Data Structuring Limitations in Current Tools

Product Line

Product Line View

Product 1

Product 2

Component 1

Component 1 V1

Component 1 V2

Connection 1

Connection 1 V1

Component 2

Connection 1 V2

Component V1

Component 1 V2

Connection 2

Connection 2 V1

Connection 2 V2

Interfacing Element

Product 1

Component 1 V1

System Decomposition View

Connection 1V1

Component 2 V1

Connection 2 V1

Interfacing Element V1

Interfacing Element V1

Interfacing Element V2
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Using Ancillary Re

Product Line

Product Line View

L

System Decomposition View

Connection 1 V1

Connection 2 V1

-~ - = ~ ~
Productl & — —~ - < Product 1
— > — — N
= ~ < |
Product2 P~ ~ ~ b |
\ ~ N\
NN
Component 1 | \\ N \ \ |
_ NN
Component 1 V1 L ’f ~ N \ \ |_ — — —] Component1V1
// \ ) | |
Component1V2¥ — .~ S \ \| | [
oy |
Connection 1 \I Ill | |
A | |
- /| /1 I |
Connection 1 V1 /\ / / |
N :
C tion 1V2 k /
onnection N\ )\ / | <ancillary relationship>
\& \/
Component 2 V2 )\/ \ |
- I
Component 2 V1 g — > V2 \ \ | — | Component 2 V1
S \ \\ |
~
Component2V2 g — — Ny \ \\ |
\ \\ |
Connection 2 \Y \l |
4 \
I
/
Connection 2 V1 k ’(’ /nl <ancillary relationship> L
7N
Connection 2 V2 k_ \
N /1
\ \ / /
Interfacing Element \Il /
¥,
Interfacing Element V1 Y | / Interfacing Element V1
ly
Interfacing Element V2 4

— — — —
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Example of Too

Limitations

Product Line

Product Line

W_.r—'-
_-Productl T T <
~
i Productl |= - - ~
= >\ N
I T T AN
r _| Component 1 | Product 2 ” \\ \
.ﬂ"____,— \\ \
- N \
\
.
_ﬂ{ & Component 1V1 -t ~ N \
Connection 1 / \ \
i - — —
- Component 1 V2 ~ \ |
- \ |
N\
== Connection 1 \’ ’
-
_T A /
_|Component2 | / ’ /
Connection 1 V1 /
E /
[ 1[ / /
Connection 1V2 ¥ /
/
C ion 2 /
onnection Component 2 _
7

Connection 2 V1 -
Component2 V1| —

Connection 2 V2

\
\

| Interfacing Element

Interfacing Element V1 |

L]

Interfacing Element V2 |

" Links I
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Example of Too

Limitations

Product Line

Product Line

W
]

Product 1 T T -
~ -~
i Productl |} — — ~
|| Product 2 ~ ~
_ﬂ;r st N N
~ 7 T~ AN
_| Component 1 | Product 2 ” \\ \
—.ﬂ.‘_:!— Component 1 V1 \\\ N
Component 1 N \
\
.
_ﬂ{ & Component 1V1 -t ~ N \
Connection 1 / \ \
i [— — -~
= Component 1 V2 P - ~ \ |
- \ |
\
T Connection 1 \I I,
-
VV _|Component2 | / ’ /
Connection1V1 /
o Component V1 /
T
| '1[ / /
Connection 1V2 ¥ /
/
i /
Connection 2 Component 2 _
7

Connection 2 V1 -
Component2 V1| —

Connection 2 V2

\
\

| Interfacing Element

Interfacing Element V1 |

L]

Interfacing Element V2 |

Links
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Example of Tool Limitations

Product Line

Product 1

Product 2

Component 1
Component 1V1

Component 1 V2

Connection 1

Connection 1 V1

Connection 1 V2

Component 2

Component V1

Component 1 V2

l
I

Connection 2

Connection 2 V1

Connection 2 V2

| Interfacing Element

Interfacing Element V1 |

L]

Interfacing Element V2 |

Product Line

" Links I

-

Component 1 V1 OCCU rrence

Component 2 V1 OCCU rrence

- -
~
Product 1 fﬁ\\/ Iy
N
—— AN
Product2 \\\ \
\\ \
Component 1 \ \/
I \
Component 1 V1 L -t -~ N \
[ — — \
Component 1 V2 P ~ N \
\ !
Connection 1 \’ ,
A /
/| /
Connection 1 V1 / /
/ /
Connection 1V2 ¥ /
/
/
Component 2 J/
7
-

Component2 V1| —
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Example of Tool Limitations S

p— Search Product 1 X
||'|J,_.r—'-
_ <Occurrence>
W:f' | — — — |Component1Vi
{ | |
_ﬂJ:’_ <Occurrence> I <Occurrence> | Connection1Vl |— — — |
| I
_ﬂli*f — — — JComponent2V1 |
_ | |
_W‘: P <Occurrence> | Connection2V1 — — | |
|
ﬂ" = B e ———————————— . — —— o o o e I I
_1[ Interfacing Element V1 <Connect> |
ﬂlf_'r <Connect>

Example Query
Select Product 1

" Links I
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Example of Tool Limitations S

Search Product 1 !

|
< >
e Occurrence |l — — — |Component1V1 /
a? | |
_ﬂli':_e— <QOccurrence> | <Occurrence> l{connection1vi |- — — |
_ﬂrf — — — 4 Component2V1 |
[ |
— < > :
_WJ_ Occurrence | Connection2V1 |}— — | |
|
/= [ e (i "
—1[ Interfacing Element V1 <Connect> |
. <Connect>

Example Query
Select Product 1
For each add linked objects <Occurrence>

" Links I
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Example of Tool Limitations

Search

/

Product 1

<QOccurrence>

<QOccurrence> I

| _

Component 1 V1 /

<QOccurrence> L

Connection 1 V1

Component 2 V1 /

<QOccurrence> |

Interfacing Element V1

Example Query

" Links I

Select Product 1
For each add linked objects <Occurrence>
For each add linked objects <Occurrence>

Connection 2 V1

<Connect>
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Example of Tool Limitations . Al

NILT f7eae
Search Product 1 ,

< >
=__ Occurrence | — — — |Component1Vi

<QOccurrence> L

\

| W"—f <Occurrence> |

_"]J’_f' — — — —{Component 2 V1
I

W_ P <QOccurrence> |

Connection1V1l }— — — |

Connection2V1 - — |

. <Connect>

Example Query
Select Product 1
For each add linked objects <Occurrence>
For each add linked objects <Occurrence>
For each add linked objects <Connect>

" Links I
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Example of Tool Limitations

Search

Product 1

Component 1 V1

Connection 1 V1

Interfacing Element V1

Component 2 V1

Connection 2 V1

Interfacing Element V1

Product 1

<QOccurrence>

<QOccurrence> I

<QOccurrence> |

| _

<QOccurrence> L

— — — —JComponent 2 V1 /

/ i 3
el ot
’
e

\

Component 1 V1
I

Connection1V1l }— — — |

Connection2V1 - — |

Example Query

" Links I

Select Product 1

T <Connect>

For each add linked jobjects <Occurrence>

For.eqc

add linked objects <Occurrence>
Potentia F %é@ﬁléycﬂrf ;[cgﬁt%'%bnnecb

Performance issues for large models
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Proposed Core Data Model
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Transport_Element_Occurrence

Transport_Element_Occurrence_Variant_Container

E Is_Variation_Point:bool=Yes 1 E Has_Variants:bool=No f(/\
0..* 1 i
— i

i |9
’ L
\i ! ",’
Connected_To ! Connected_To
0. . £ |II |l| 0. . *=
System_Port_Occurrence 'l| ,-'r) System_Port_Occurrence_Variant_Container
E Is_Variation_Point:bool=Yes . i r 1 E Has_Variants:bool=No
0. . * e
I
[
J
‘0..* AN lll i 0..*
1 Propagates
3 0..” with parent 1
System_Occurrence System_Occurrence_Variant_Container p— p—
0..* | = Is_variation_Point:bool=Yes = Has_variants:bool=No compenentt T e —" :
0..% 1 \(jimponentl \c/2 1 E T g IE‘ \(j(;mpcnemz \c/;mpanemz é simpunenll szmponenll
0.* = ] =
perc I‘-_ “.‘ Part 1 l\‘ - e S ',"" Part 1 H
/ \1 0..% 0..* 0..* 0..* Part1 "._ Part1 "',‘ Part 1 "‘\ Part1 T :“ ! Part 1 '." l.'l Part 1
Occurrence Occurrence . i : " ~ " o[ S
Occurrence ! A 1 1 17 ' i .
System_Definition System_Definition_Variant_Container " ; N ; 5 RN N
7 H P \ H AL R
o . . ! [cormanent pefinitidn SN \ H 3, Toowponentipefinition 2
Variation_Point:bool=Y Has_Variants:bool=N P R £ s pepn N wf ;
Occurrence E IS_ ariatio! _Pol t:boo! es 0..* 1 E as_varia ts:bool 0 J = : Component Def Component Def 1 . \ é I | component Def 2 Fcomponent Def 2 :
-> - H V1 H v2 1 Y N g i Av2 !
‘;E.M\ . O .
T w Par;l Part1 -Pan 1 Par‘tl -
0..* 1 vi v2 vi v2
0.* 0.* ) = "
System_Port_Definition System_Port_Definition_Variant_Container | | e T
LN k= Is_Variation_Point:bool=Yes X = Has_Variants:bool=No Far e Far e
0.. 1 1
= ~
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Transport_Element_Occurrence Transport_Element_Occurrence_Variant_Container
E Is_Variation_Point:bool=Yes 1 E Has_Variants:bool=No :
oe 1 \
I
\ A~
| System
It : gk Composition/Decomposition
Connected_To ! Connected_To
0 . * 0' . = ( )
System_Port_Occurrence System_Port_Occurrence_Variant_Container O CC u rre n Ce M O d e I
E Is_Variation_Point:bool=Yes ) ! 1 E Has_Variants:bool=No
0..* \ I'II / 0.*
—‘1 . Prop@iaates
0.. with llarent 1
System_Occurrence System_Occurrence_Variant_Container — —
~.* | = Is_variation_Point:bool=Yes = Has_variants:bool=No compenentt T e —" :
- 1 Simponem 1 . = IE‘ \r/lmn nt 2 \c/;mpcnemz é simpor\entz szmpor\entz
0..* 0..* ' Part 1 :"-‘ “"-_ Part 1 ““‘ Part 1 Part 1 ."' Part 1
Occurrence (L ) " L2 =~ -
,-':"‘ ": :l '.': : kY ll"-_ §. “:\.\ \
{ n ; ““ % "‘. - . Mgggf:n?eﬂnmon 2 ; .
ef { o % \‘.‘ ‘\_ g " Compone‘n! Def2 ,‘Compon;m Def2
' a -.\‘ .‘\ é :ﬁl‘ "", V2
Pt

:

’O

*

1 .
System_Definition_Variant_Container
*

0..

Occurrence

E Has_Variants:bool=No

.

Occurren 1
‘ System_Definition
Occurrence E Is_Variation_Point:bool=Yes . 1
10' = Tl
0..* 0..*
System_Port_Definition System_Port_Definition_Variant_Container
= Has_variants:bool=No
- 1 1
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Transport_Element_Occurrence

E Is_Variation_Point:bool=Yes

Transport_Element_Occurrence_Variant_Container

E Has_Variants:bool=No

ﬁ‘s
) ™ py
\1 ",‘, $
Iy I'| ' Iy ]
Connected_To o '-I Connected_To o= P rOd u Ct Ll ne
System_Port_Occurrence ,I . System_Port_Occurrence_Variant_Container C 0 m p O S | t| O n / D eCO m po S |t| O n
|
Is_Variation_Point:bool=Y 5 Has_Variants:bool=N
E s_Variation_Point:bool=Yes 0.3 E as_Variants:bool=No (Occurrence) Model
I'l,
|
lo--‘ N l'u { ‘0..’
Propaglites
}1 0.* with paie 1
System_Occurrence System_Occurrence_Variant_Container p— p—
= Is_variation_Point:bool=Yes = Has_variants:bool=No compenentt T e —" :
0..*% Scmponen( 1 Cz 1 E E IE‘ \r/lm 2 \(;;mpcnem 2 é simponenll s;mponenll
0 = el b
i .\1 0..* 0..* 0..* 0..* ' Part1 ‘l"._ Part1 “" Part 1 . Part1 Part 1 ' ,"" Part 1
Vi v fv2 vi ‘,\ V2 V1 V2
1 Jr1 Occurrence 0 W1 Occurrence . ;: | . N -
Occurrence - : i )
System_Definition System_Definition_Variant_Container i T X “:\
o . _ . . _ CUr}'ﬂerE:ll Definitian 1 ] f ‘.“ _ - ‘:: tvuggff:vtz)efmitionz
Oceurrence I Is_variation_Point:bool=Yes 0..* B Has_Variants:bool=No = e e e
' Vi H V2 a o} V1 V2
‘;a\n‘l\\ P.a:t.l. """""""""""
0 y * 1 Calrt 1 \I;aln 1 \P/;rl 1
0.* 0..*
System_Port_Definition System_Port_Definition_Variant_Container | | N e
1} k= Is_Variation_Point:bool=Yes = Has_variants:bool=No
0. . =

efinition Tee.
Part Def 1
Vi V2
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Ccourrence

Dual Parentage

System_Occurrence Variant Container

1

Cocurrence

}

System_Definition_Variant_Container

Vi

Component Def 1
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Dual Parentage
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Conclusion
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Key Issues

« Managing Interface Variants

« Modularity of Interfaces

* Model Configuration Management

« Tool Limitations with respect to Dual Composition Structures
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Conclusion

I

» Feature-based PLE models need to be deliberately architected for
simple and effective reuse of product options.
 PLE modeling standards should be published, and incorporated into PLE

modeling tools that support
« simultaneous competing data structures of system hierarchy and Product Line
hierarchy
« simple and effective interface variance management
» interface modularity enforcement
» effective data management schema for asynchronous release of product
configurations
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