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Learning Objectives

Model and code generation

wMotivations
wOverview on code generation concepts

Domainspecificmodeling

wMotivation andcoreconcepts

Casestudy

wComplex case study from the avionics domain




Model-driven Engineering




A We have valuable information in modefs reuse!
0 Use oumodeld requirementd plansto deriveX

A Documentation Modekto-text

ASource code transformation

A Configuration, communication descriptgrn (M2T)

AX Modekto-model

AEven other models! }Ptransformation
(M2M)

A Model-driven Engineering:

0 Models are the main artifacts, not code etc.
o The rest is mostly derived / generated
0 May shorten development time and increase quality




Some Wetknown MDSE Concepts
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Code generation

(text synthesis, MN2T)




Similarity with compilers

A Mapping between abstraction levels
0 e.g.,from C to assembly

A Usage of design patterns
0 e.g., arrays, function calls, loops in C
A Many similarities, NOT a strict separation
o pl. C++ templates, automatically generatadr+dtor

A Prediction:
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A Domainspecific instead of universal languages




Example: Source Code generation in M

DSM model

High -level language

Assembly




Code GenerationMajor Approaches

A Dediacated
0 Specific, achoc
0 Using a dedicated code generator

A Template based




Specific, aehoc

sourceFile.writce ™ temp = | (AIDA PARTITICH TYFPE®) selfModule.partitions.elements) ;hn™ |

i=n0

for partition in partitions:
numPorts = getMNuwberOfll lCommPorts Partition (currModuleComn, interPartitionContn, partition.partitionllaime)
sourceFile.write (™ temp["™ + str(i] + "].partition id = " + stripartition.partitionID] + LR LU
sourceFile.write (" stropy( &temp[™ + str(i] + "].partition name[0], 107 4+ gtr (partition.partitionilame)] + "LV 0t
sourceFile.write (T temp[™ + str(i]l + M].ports.type = CONST_AIDA_PORTS_TYPE:En"]
sourceFile.write ™ temp["™ + str(i] + "].ports.elements = &Lmem ports " + str(partition.partitionlame) + "[O]:hn™)
sourceFile.writce ™ temp[™ + str(i) + ™].ports.numlfElements = " + str (numPorts) + ":4%n"™)
gourceFile.write [(™\n™)
i=1+1

H# end for

gourceFile.writce (™ n™)

A Designed for the specific problem domain

0 Best performance

0 Quick andlirty

0 Long development, hard maintainability

0 Zero reusability

o0 Dedicated problem domains
A Minimal changes during support cycle (safety critical embedded system, defel
A Certifiability

0 Example:
A ARING53Multistatic configuration generator (gthon script)




Template based approach

Parameters

Template

Model  — compiler/generator

Template > Executable
P Template , extual

Dear [Name], Dear John Doe,
| would like to inform you
that your current balance is
[Balance]

| would like to inform you
that your current balance is
1000%




Template based approach

Parameters

Template

Model  — compiler/generator

Template Executable
Template , extual
Code Artifact
A Examples:
JET (for EMF models)
Velocity (/JSP)

Xtend Acceleo(MDE approach in Eclipse)
AutoFilter Kalmartfilters)
Smarty php)
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Domainspecific

Modeling Languages




Example metamodel / profile

. senumerations senumerations
csatlakozas [1.1] = Elem Anyag [E| Csdrendszer

= gyartd : String = Aluy =l gaz
= tipus @ String =l PPs =1 fiist
= ,, = szelloza
= fiités

| csévezeték

Berendezés
= E szerelvény
= kilsd : Anyag

= belsd : Anyag
= rendszer: Csérendszer
= wastagsag : Integer

H Hileado = Melegviztermeli H kazan

Q Golyds csap Q Elzéré H csap E Tagulasi tartaly H Levalaszid H szivattyui

Q Pillangoszelep E Keverdicsap

=] visszacsapd szelep | = Beszabalyzészelep | | = Levegdlevalaszto = 1szaplevalaszté

=l motoros ; Boolean

=] B&vitd idom

E Kanyar-elem

E T-elem

E Egyenes

= tkerszivattyi




Instance model, abstract syntax

=l €51 : Egyenes

I
(=] 522 : Pillangészelep

[Z] 521 Visszacsapd szelep

[£] €512 : Egyenes
|

[Z] 527 Golyds csap
I

(=] sz6 1 Visszacsapo szelep

=l bi5 : Bovitd idom [ bil: Bévits idom
. . . [Z] sz4 : Beszabalyzoszele
] szivd : Szivattyd (=] szivl : Ikerszivattyu v P
| ! |
(=] bi2 : Béwitd idom [= cs6: Egyenes

=] bi4: Bawitd idom

[Z] 5z3: Keverdcsap [ & cs3:Egyenes =l c54: T-elem

[Z] 525 Golyads csap
= cs11: Egyenes =l €52 : Egyenes (=l ¢35 : Egyenes
[l ¢510: Kanyar-elemn [Z ¢s9:Egyenes | — [Z bi3:Bawitd idern |_ = csB:Egyenes | = es7 1 T-elem

EGYETEM 1



Instance model, concrete syntax

STAF  Spirovent tipus(
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DN50 1 &
5 <L -
Honeywell Spirovent tipusu Remeha Quinta kaszkad
keverdcsap iszaplevalasztd rendszer hidraulikus valtoval

DN50 Kvs 40 BE 065L




Domain specific modeling languages
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Structure of DSMs

Concrete syntax
(Graphical/Textual) (Metamodel)

[ q
forath: & £ BME £ wec =l % .F'|'|I:|F|E

_ = .

£ FTSRG B ||:|
A L+ ]

4 test

. : number

valaki ,:\ gp:g

232 custs

test.socialnetwork &3

SocialNetwork {
Person Ujhelyi {

Mapping

male

memberships BME, VVEC
}
Person Horvath {

male

memberships FTSRG
}

Community BME {
Community FTSRG {
Community test

i Privacy e
[
AR

== &

Jim Sarah Mike

Foundations of many modern tools View
(design, analysis, V&V)

ADomains: avionics, automotive,
odzaAySaa Y2RSft A

}
}

Abstract syntax

Welklformedness
constraints

E3 Errors (4 items)
@ File platform: fresource/fr.ivisa. triskell, kerme
@ File platform: fresource/fr.ivisa. triskell, kerme
3 Unable to set the bype of Fsm::Stake: step:

&) Unresolved bype 'Sttring’, {missing using 71

Behaviourakemantics,
Simulation, Refactoring

Code

generation
</membership>
<profile defaulcProvider="3itefinity™s
LPpEoviders:
<o lear ) >

<add name="Sicefinity™ connectcions
</providers:
<properties»

<add neee="FiratHame"/>

<add name="LastName™/ >

<l== SNP specific propercies -=-->

<add name="NickName™ />

<add name="Gender™ />

Source Code
(Documentation,
Configuration file)



