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Tool demo on YAS
(Yet Another SLR

(Software Language Repository))

with applications to logic-based, executable megamodeling of CX
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What’s a coupled transformation (CX)?

Artifacts ‘typed’ by languages

— [ransformation, often in the sense of evolution

-------- Consistency, e.g., conformance

(See SLE 2016 paper.)
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http://softlang.uni-koblenz.de/cxrevisited/

- What are we doing?

 Model ‘patterns’ of CX.

e Capture properties of transformations.

e |nstantiate ‘patterns’ as test cases.

- Why are we doing it?

* Provide a CX chrestomathy (‘useful for learning ...").
* Provide a logic-based form of testable megamodels.
- How are we doing it?

e Set up a suitable predicate logic.

* Set up a declarative test framework.

* Implement all CX examples in Prolog (so it happens).
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lal(config(term))

dump # ueberDump

translate # lalUeber

fsmTo

Dgl # fsmToDgl

functions # ueberGraphFunctions

@

pp # dglPp

parse # eglParser(el Abstract: (=>))

pp # pplRender

parse # eglParser(biplAbstract: (=>))

Run YAS

(Yet Another SLR
(Software Language Repository))

¢ & Heo =

- bnl(tokens(term))

parse # bglParser

mEvaluator

evaluate # elEvaluate

loc # textLoc

executeDynamic # eiplDynamic

cuteMixed # eiplMixed

executeStatic # eiplStatic

project # bglToBsl

conformsTo # bglConformance parse # parserOfBsl parse # eglParser(bslAbstract: (=>))

nulateFsm

cd

ddI(mml(term))

Mmada

\ -
mmlToDdll111nll"oDdl

invigtf # mmdllnv

applyDiff # mmdIToDdl

—
term bstl(term) bsl(term)
I [ ]
) , N ] N 1 S \ | ] y 1Al A u t
tomToRef # atomToRef rIDeri e  mE oy " aazea e l\ e e e T ——— -

applyDiff # tdlApply invDiff # tdlInv parse # eglParser(mmlAbstract: (=>

ma
find

view

e ‘¥

mmlCount

count
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ddl(term)
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mml(term)

Installed

mmtl(term)

re\o ;#tmmlo sraph -\

mmTransfor

odels.

ﬂ; [Tl]]&% rm

mml(graph(term))

relax # relaxMm

recardinalize # recardinalize

bnl(term)

scan # bnl!

explode # bglExploder

bnl(tree(term))

unparse # bglTreeToTokens

unparse # b

bnl

parse # bglParser(bnlScanner)



https://github.com/softlang/yas.git

How do the megamodels look like?

sort Any // The universe to draw elements from LAL megamodel
sort L C Any // A language as a subset of the universe language
reuse language [ L — MathML, Any — XML | LAL megamodel
link MathML to 'https://www.ws.org/ TR/MathML3' | A
link XML to 'https:/ /www.ws.org /XML anguage.matnm
reuse language // The defined language

reuse language [ L — DefL, Any +— DefAny | L AL megamodel
constant defL : DefL // The language definition

relation conformsTo : Any X DefL conformance

axiom { Vx € Any. x € L < conformsTo(x, deflL) }

reuse conformance |
Any — XML, DefAny — XML,

L — MathML, DefL — XSD, defL — MathMLSchema ]
link XML to 'https://www.ws.org/XML' L AL meaamodel
link XSD to 'https://www.ws.org/XML /Schema' J
link MathML to 'https: / /www.ws.org/TR/MathML;'  CoNnformance. mathml

link MathMLSchema to 'https://www.ws.org/Math/XMLSchema'
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https://github.com/softlang/yas/blob/master/languages/LAL/lib/language.lal2
https://github.com/softlang/yas/blob/master/languages/LAL/lib/language/mathml.lal2
https://github.com/softlang/yas/blob/master/languages/LAL/lib/conformance.lal2
https://github.com/softlang/yas/blob/master/languages/LAL/lib/conformance/mathml.lal2

1/4 The ‘pattern’ of CX by mapping Let's

Instantiate the
pattern!/
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1/4 An ‘instance’ of CX by mapping Everything
Is linked to

FRL — Family ... Language artifacts!

MML — Metamodeling Language
DDL — Data Definition Language
TDL — Term Difference Language

classes-to-tables

FRL/dd.ddl
--------------------- - DDL

FRL/mm.mm|

FRL2/mm.mml| FRL2/dd.dd|

: MML : DDL

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf La&mmel 8


https://github.com/softlang/yas/blob/master/languages/FRL/mm.mml
https://github.com/softlang/yas/tree/master/languages/MML
https://github.com/softlang/yas/blob/master/languages/FRL/FRL2/mm.mml
https://github.com/softlang/yas/tree/master/languages/MML
https://github.com/softlang/yas/blob/master/languages/FRL/dd.ddl
https://github.com/softlang/yas/tree/master/languages/DDL
https://github.com/softlang/yas/blob/master/languages/FRL/FRL2/dd.ddl
https://github.com/softlang/yas/tree/master/languages/DDL
https://github.com/softlang/yas/blob/master/languages/FRL/termdiff.term
https://github.com/softlang/yas/tree/master/languages/TDL
https://github.com/softlang/yas/tree/master/languages/MML/mmlToDdl.pro
https://github.com/softlang/yas/tree/master/languages/MML/mmlToDdl.pro
https://github.com/softlang/yas/tree/master/languages/FRL
https://github.com/softlang/yas/tree/master/languages/MML
https://github.com/softlang/yas/tree/master/languages/DDL
https://github.com/softlang/yas/tree/master/languages/TDL

2/4 The ‘pattern’ of CX by incremental mapping
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2/4

An ‘instance’ of CX by incremental mapping

FRL — Family ... Language

MML — Metamodeling Language

DDL — Data Definition Language

MMDL — Metamodel Difference Language

FRL/mm.mml correspondence FRL/dd.dd|
- MML b - DDL

mmdIToDdI(
A)

A : MMDL

FRL2/mm.mml
- MML  feemmmmmme e - DDL

FRL2/dd.ddl

correspondence

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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https://github.com/softlang/yas/tree/master/languages/FRL
https://github.com/softlang/yas/tree/master/languages/MML
https://github.com/softlang/yas/tree/master/languages/DDL
https://github.com/softlang/yas/tree/master/languages/MMDL
https://github.com/softlang/yas/blob/master/languages/MMDL/mmdlToDdl.pro
https://github.com/softlang/yas/blob/master/languages/FRL/mmdiff.term
https://github.com/softlang/yas/blob/master/languages/FRL/mmdiff.term
https://github.com/softlang/yas/tree/master/languages/MMDL

3/4

The ‘pattern’ of CX by invariant consistency

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf La&mmel
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3/,  An ‘instance’ of CX by invariant consistency

BNL — Binary Number Language
BGL — Basic Grammar Language
EGL — Extended Grammar Language

EGTL — Extended Grammar Transformation Language

elementOf BNL/cs.bgl

BGL/cs.edl
 EGL

... elementOf
egtlinterpret(

g o = m e mm oy

ngZegI.egtl) ,"6‘\ :5Comm325‘|

EGL/cs.edl
 EGL

We only permit the subset of EGTL which
serves language extension. See here.

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel 12


https://github.com/softlang/yas/tree/master/languages/BNL
https://github.com/softlang/yas/tree/master/languages/BGL
https://github.com/softlang/yas/tree/master/languages/EGL
https://github.com/softlang/yas/tree/master/languages/EGTL
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro
https://github.com/softlang/yas/blob/master/languages/EGTL/egtlExtension.pro
https://github.com/softlang/yas/blob/master/languages/BNL/samples/5comma25.bnl
https://github.com/softlang/yas/tree/master/languages/BNL
https://github.com/softlang/yas/blob/master/languages/EGL/api.pro

4/4

The ‘pattern’ of CX by co-transformation

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf La&mmel
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4/4

An ‘instance’ of CX by co-transformation

BSL — Basic Signature Language
Term — Terms conforming to signature
BSTL — Basic Signature Transformation Language

conformance

sig1.bsl
: BSL

pstlTerm(
trafod.term)

bstlSig(
trafod.term)

conformance

term?2.term
- Jerm

sig2.bs|
: BSL

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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https://github.com/softlang/yas/blob/master/languages/BSTL/bstlSig.pro
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/trafo1.term
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/sig1.bsl
https://github.com/softlang/yas/tree/master/languages/BSL
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/term1.term
https://github.com/softlang/yas/tree/master/languages/Term
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/sig2.bsl
https://github.com/softlang/yas/tree/master/languages/BSL
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/term2.term
https://github.com/softlang/yas/tree/master/languages/Term
https://github.com/softlang/yas/tree/master/languages/BSL
https://github.com/softlang/yas/tree/master/languages/Term
https://github.com/softlang/yas/tree/master/languages/BSTL
https://github.com/softlang/yas/blob/master/languages/BSL/conformance.pro
https://github.com/softlang/yas/blob/master/languages/BSTL/bstlTerm.pro
https://github.com/softlang/yas/blob/master/languages/BSTL/tests/trafo1.term
https://github.com/softlang/yas/blob/master/languages/BSL/conformance.pro

More CX

Lenses
Complements

Symmeitry

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf La&mmel
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Higher level megamodel for CX by co-fransformation

reuse coup
reuse inter
reuse inter

a:lqp=======-1 b:lo
lh(l‘) 1/2(2‘)
c:Lif--------; d: Lo

LAL megamodel cx.cotransformation

INg
oretation [ Lo — L1, Anya — Anyq ]

pretation [ L1 — L2, Any; — Anya |

axiom consistency { Vt € XL. Va,c € L. Vb, d € Lo.
consistent(a, b)
A interpret(t, a) = c
A interpret(t, b) = d = consistent(c, d) }

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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https://github.com/softlang/yas/blob/master/languages/LAL/lib/cx/cotransformation.lal2

Lower level megamodel CX by co-transformation

sigl.bsl | conformance | ermd term
: BSL : Term
bstlSig( bstlTerm(
trafol.term) trafol.term)
sigo.bsl | COMOIMANCE | termp ferm
: BSL : Term

Ueber megamodel BoTL/tests/trafol.ueber

| elementOf('trafol.term' bstl(term)),
elementOf('terml.term' ,term),
elementOf('term2.term',term),
elementOf('sigl.term' bsl(term)),
elementOf('sig2.term',bsl(term)),
relatesTo(conformsTo,['term1.term','sigl.term']),
mapsTo(interpret,['trafol.term','terml.term'],['term2.term']),
mapsTo(interpret,['trafol.term’,'sigl.term'],['sig2.term']),
relatesTo(conformsTo,['term2.term','sig2.term']) ].

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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https://github.com/softlang/yas/blob/master/languages/BSTL/tests/trafo1.ueber

Configuration of compilation from

higher to lower level megamodel

LAL configuration cx.cotransformation

[ sort('L1', term),
sort('Anyl', term),
sort('L2', bsl(term)),
sort('Any2', term),
sort('XL', bstl(term)),
sort('XAny', term),
relation(consistent, conformsTo),
axiom(consistency, |

(t, 'trafol.term'),
(a, 'terml.term'),
(b, 'sigl.term'),
(c, 'term2.term'),
(d, 'sig2.term') ])].

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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https://github.com/softlang/yas/blob/master/languages/LAL/lib/cx/cotransformation.lalconfig

Megamodel compilation

* A limited subset of predicate logic is considered.

e Forall becomes exists

* Implication becomes conjunction

* |nstantiate languages, artitacts, functions, relations.

* Rely on interpretations at low level.

© 2016, Software Languages Team, University of Koblenz-Landau, Ralf LAmmel
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Parsing
Problems

Inlining modulo
substitution

Unparsing

Software

Config- Language
uration Repository
) (YAS)
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YAS

e .ueber
» languages
» bnl
e .ueber
e CS.bgl
e CS.term
» samples

.ueber
cs.term

>»b§i
e .ueber

®
)Y
P
)

Q)

Problems

Checking

Collection TR

megamodel

Verification

Problems

\Y,

ftware Languages Team, University of Koblenz-Landau, Ralf LAmmel
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End of Talk — Thanks!

Work on megamodeling is joint work at softlang with:
e Andrel Varanovich

e Marcel Heinz

e | ukas Hartel

e Johannes Hartel

Thanks also to the SLE 2016 course, specifically:
e | ukas Debald

e Christopher Held

e Philipp Seifer
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