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Should an e-shop support
registration? Should it
require 1t?

Must it support product
search?



Many system features can be
variable

How to capture all variants?



Feature modeling

A technique of modeling for
an abstract expression of
variability
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Variance is one of the
principal properties
of software




How to implement
features?



How to implement

features?
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Abstractly captured
variability enables to
decide resposibly about
implementation
mechanizms




Software product lines

Domain Engineering

domain domain architec-
knowledge model ture(s)

new
reqirements

*domain-specific
languages

‘generators

‘components

new

customer requirements

needs

features product product

configuration

Application Engineering

Krzysztof Czarnecki. Generative Programming: Principles and Techniques of Software Engineering Based on Automated Configuration
and Fragment-Based Component Models. PhD thesis, TU Ilmenau, Germany, 1999. (Attributed to SEIL.)



Regulated variability
In software product
lines is a basis for
achieving real
software reuse




UML supports
classifier and package
parameterization



T, k : LiteralInteger = 10—i

FArray

contents: T[0..k]

ind» T -> Address, k -> 3

Unified Modeling Language — Open Issues

https://issues.omg.org/issues/spec/UML/2.5#issue-41103

AddresslList

OMG. OMG Unified Modeling Language (OMG UML). Version 2.5, 2015. (s. 104)
http://www.omg.org/spec/UML/2.5



T, k : LiteralInteger = 10

FArray

contents: T[0..k]

nd» T -> Address, k-> 3
Unified Modeling Language — Open Issues

https://issues.omg.org/issues/spec/UML/2.5#issue-41103

AddresslList

OMG. OMG Unified Modeling Language (OMG UML). Version 2.5, 2015. (s. 104)

contents: T [0..k]

:<<bind>> <T -> Address, k -> 3>

AddressList , _ .
OMG. OMG Unified Modeling LanguageTM (OMG UML), Superstructure. Version 2.4.1, 2011.




ResourceAllocation

Resource: StringExpression,

Sa<Resource>$

ResourceKind: StringExpression,
System

Y

Allocation

$<Resource>$ islou =

$<Resource>Allocation$ <

allocation
Sa<Resource>Allocation$

resource *
timeSlot
TimeSlot n System
kind | 1
Sthe<ResourceKind>$
$<ResourceKind>$ |« 1
. A $a<ResourceKind>$
.
\\
\\\ /,/
~ e
«bind» N /7 «bind»
Resource -> "Instructor”, \,\ //' Resource -> "Facility”,
ResourceKind -> "Qualification”, N e ResourceKind -> "FacilitySpecification”
System -> TrainingAdminSystem N ’ i : '
Y — N System -> TrainingAdminSystem
TrainingAdmin OMG. OMG Unified Modeling Language (OMG UML). Version 2.5, 2015. (s. 31)
http://www.omg.org/spec/UML/2.5




Resourcefllocation Resource: StringExpression,

Respurcekingd. StringEspression,

Systern
SaResources
allocation
resource All ion Sa<hesource>Allomtion
S<Resource>$ < s<RosourcosAllocations [€=
TimeSlot
kind | 1
Sthe<ResourceKind=5
S$<Resourcelind=5 |- 1
- é SacRewourcekind»3
.
abinds N L inds
Rsscum:eb “Instructor”, \\ /ﬂ" Resource -= “Facility”,
Resalm:el(nd.-?.- 'Ql.ldl‘_ﬁcmlnn'. S P Resourcekind -> "FacilitySpecification”,
System -> TrainingAdmnSystem _|‘\ - System -> TrainingAdminSystem
TrainingAdmin MG, OME Unified Modeling Language (OMG UML), Version .5, 2015, (3. 31)
iodlng Lo
ResourceAllocation [Resource, |
| ResourceKind, |
System
resource ==
"\
|_resource . | _allocation
Resource - Allocation
w*
resource | »
timeSlot
TimeSlot System
kind | 1 1 request
Resource kind request
Kind < Request -
kind
<bind>>
Resource -> Car, ResourceKind -> CarSpec, System -> CarRentalSystem>
1

CarRental
OMG. OMG Unified Modeling LanguageTM (OMG UML), Superstructure. Version 2.4.1, 2011.




TemplateableElement Namespace PackageableElement

JAN {subsets ownedMember}
* | + packagedElement

Package {subsets namespace}
, + owningPackage
+ URI : String [0..1] s o
0.1
{subsets owningPackage} {subsets packagedElement}
+ package + /ownedT
>——— P { e
0..1 x
DirectedRelationship
{subsets packagedElement}
+ [nestedPackage {subsets source, {subsets ownedElement,
" 1 subsets owner} subsets directedRelationship}
: ivingPacka ckageM
+ receivingPackage + packag ergle J PackageMerge
1
0..1 @ {subsets target} {subsets directedRelationship}
ectinaPacka o< + mergedPackage + packageMerge
+ nestingPackage
{subsets owningPackage} 1 *
Model

+ viewpoint : String [0..1] |

OMG. OMG Unified Modeling Language (OMG UML). Version 2.5.1, 2017. (s. 241)
mg.or L/2.5.1



TemplateableElement

| Namespace

A

Package

+ URI : String [0..1]




Parameterization 1s
one of the ways of
expressing variability
and it is supported by
UML, too




. . Abstractly captured
Variance is one of the ycap

i , variability enables to
principal properties decide resposibly about

of software implementation
mechanizms
Regulated variability Parameterization is

in software product one of the ways of

lines 1s a basis for expressing variability

achieving real and it is supported by

software reuse UML, too



