OO6CoOLWeHHoe n
reHepaTUBHOeE
nporpamMmMmumpoBaHue
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Feature Modeling

e FODA (Feature Oriented Domain Analysis)

e Concept

e Feature, Subfeature
O KOoJindecCTBEeHHbIe
@) CyIJ_I,HOCTHbIe

e Feature Diagram
o features
o constraints
o semantic description



JrieMeHTbl Agnarpammbil

Concept - KOpPHEBOW 311EMEHT c

Feature:
mandatory

alternative .

optional 3

or-feature ¢
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Hopmanusauua gunarpamm
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[Tpumep MmoaenupoBaHUA

Car
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[Tpumep MmoaenupoBaHUA

Car
Transmission Windows

Automatic ” Manual Electro i Manual




[lpeacraBneHne moaenu

PasHble cuctembl: UML, XML, DSL



MHoroo6pa3sue npeacraBfieHNA

MawwuHa MawwuHa MawwuHa
N konec, Koneca
3 koneca N K?\‘l"fg’ roe N==3 ||
rae N>3 1 N>3 && N%2==0 l
N - yeTHoe
KonnyecTtBo
N, roe N==3 ||

N>3 && N%2==0




MPS - structure language

concept

concept extension
abstract concept
children
properties



PepaktupoBaHue mogenu

o [padnyeckune pegaktopbl (UML)

e [EeKCTOBbLIe peaaKTopbl
o XML
o pepakTop + napcep DSL

e [IpoekunoHHbIn pegakTop MPS
o Model-View-Controller
o fAdyewnka (editor cell)
o [lpeobpasoBaHne mogenun no BBoay
o Habop cTtaHOapTHbIX s4YeekK
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[lpouecc NnoCcTpoeHnsa mogennu

e Kak onpegenutb CTPYKTYPY MOAEeNU

O

O O O O O

3anHTepecoBaHHble Nnua (Nosfib3oBaTenm)
JKcnepTbl B AaHHOM obriacTtu

Y>xe paboTaroLimne cMctemsl

[Tpumepbl

KoHuenTbl N pnun

OCHOBHbl€ TEPMUHbI B TEPMUHOSIOMNA
nonb3oBaTenbCckon 0b6nacTu - KoHUENTbI (00bIYHO
CYLLLeCTBUTESbHbIE)

NnepeMeHHble 3Ha4YeHUs, OTIINYUA MeXayY
TepMMHAMN (CYLLLHOCTAMMW), BapUaHTbI
BO3MOXXHOCTb 00600LLEeHNS



Modular decomposition

A Modular Unit

/
/

/

Y




Aspectual decomposition

An Aspect

______________________




Aspectual decomposition

Model A Model C

c-=
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Generation

Macro

Text -> Text transformation
Model -> Model transformation
Model -> Text transformation



Macro

e simple macro
#define MY COLOR 0x45678A

e parameterized macro
#define square(x) x*x
#define max(a, b)a>b ?a: b



Macro problems

square(a+b) -> a+b*a+b
square(++a)

#define sum(a, len, result) \
for (int 1=0; i<len; ++i) result += aJi];
sum(a, 5, i);



Text to Text transformation

(y+1)/
(y+1)+z

Parser

AST

4 )
Transformation
Engine
\_ J

AST

Unparser

Transformation
Rules

1+z



NMpumep XML-XSLT XSL - XSLT

<?xml version="1.0"?> <?xml version="1.0" encoding="UTF-8"?>
<persons> <transform>
<person username="MP123456"> <record>
<name>/BaH</name> <username>MP123456</username>
<surname>/IBaHoB</surname> <fullname>/BaH VBaHoB</fullname>
</person> </record>
<person username="PK123456"> <record>
<name>[leTp</name> <username>PK123456</username>
<surname>[leTpoB</surname> <fullname>[leTp lNeTpos</fullname>
</person> </record>

</persons> </transform>



NMpumep XML-XSLT XSL - XSLT

<?xml version="1.0"?>
<xsl:stylesheet xmins:xs|="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:output method="xml" indent="yes"/>
<xsl:template match="persons">
<transform>
<xsl:apply-templates/>
</transform>
</xsl:template>
<xsl:template match="person">
<record>
<xsl:apply-templates select="@"*|*"/>
</record>
</xsl:template>
<xsl:template match="@username">
<username>
<xsl:value-of select="."/>
</username>
</xsl:template>
<xsl:template match="name">
<fullname>
<xsl:apply-templates/>
<xsl:apply-templates select="following-sibling::surname" mode="fullname"/>
</fullname>
</xsl:template>
<xsl:template match="surname"/>
<xsl:template match="surname" mode="fullname">
<xsl:text> </xsl:text>
<xsl:apply-templates/>
</xsl:template>
</xsl:stylesheet>



Vertical transformation (refinement)




Vertical transformation (refinement)

Pa3BepTbiBaHue
Bbibop npeacrasneHus
Bbibop anroputma
Cneunanunsauus




Horizontal transformation




Horizontal transformation

OnTumMmmnsaumu:
o0beagnHEeHNEe HECKONbKUX KOHLUENTOB

pacnpocTpaHeHne C BepXHEro ypoBHSA Ha
HWXHWE (goYepHue y3nbl Nony4vatoT
YTOYHEHUS)



[MpumMepbl oNTUMM3aLUIA

[TogctaHoBkKa (inlining)

Bbluncnenune koHcTaHT (constant folding)
KewunpoBaHue

Ob6beanHeHne UnKroB

Pa3BepTbiBaHWe LMKNA

BbloeneHne nHBapuaHTta uukna

CneunduyHbie ansa goMmeHa onTumMn3sauunm
o a¥gy== ax'*'y, gl ==
[ nobanbHble oNnTUMMU3aunmn



Transformations

horizontal
transformation
| %
Ob/~
f/’a /q‘/e
— nSfO/-
vertical Qlip
. n
transformation




MPS - generator

e MOAYIb reHepaTopa

KoHdourypaumm (mapping configuration) n
NPUOPUTETLI

npasuna

LabnoHbI U MaKpPOCHI

CKpUNTbI (preprocess, postprocess)
METKN M CCbINIKN (BHYTPU MOoaENN)



MPS - generator

npaBuna
root mapping rule
conditional root rule
reduction rule
pattern rule
abandon root rule
weaving rule



MPS - generator

MaKpOChl
property macro
reference macro
COPY SRC
COPY_SRCL
IF
LOOP
SWITCH
CALL
MAP_ SRC



[Mpumepsbli



IlutepaTypa

e Generative Programming: Methods, Tools,
and Applications

Krysztof Czarnecki, Ulrich Eisenecker

Addison-Wesley Professional; 1 edition (June 16, 2000)
[lepeBon: YepHeukn K., AnseHekep Y. lNopoxaatoLlee
nporpamMmmupoBaHne: MeTodbl, UHCTPYMEHTHI,
npumeHenmne / MNep. ¢ aHrn. Cl16: MNutep, 2005.

e Domain-Specific Languages

Martin Fowler
Addison-Wesley; 2011




