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Lanauace Families

Multiple variants of GPLs and ever more DSLs.

Examples of lanauaae families:

— OCL variants [Wende et al. 20091
— Javasceript sugsets for teaching [Cazz0la and Olivares 20I6)
— VMU¥ for variagility manaaement [Z schaler et alf 2009]
— Role-rased Proaramming Lanauaces (ki hn and Cazzolai20I5]
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Lancuace Families o

i

Lanauace product lines (LPLs)
Create languace variants By choosina and picking lanauace features.

R esulting compilers/interpreters are products of a special seétware
product line composing lanauace components.

LanGguage variants are products of a l[anauace product lines.

Multiple lancuace development tools support LPLs

— Melanae, Monticore, Neverlana
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Lanauace Families

literal

FloatLiteral

root LiteralExpr

Example:

— (part of) the expression
lanGuaaes family

expression
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— Modular language desian — Lancusce composition  is
. — Opportunistic reuse complex
— Extensigility — Huce conficuration space
— Implementation-aanostic — Dependency manaaement
lanauaae deploywent — Feature reuse svidide
— Lanauage-oriented the oriainally intended
Proaramming application

...But must importantly lancuaces can express variagility alona
three dimensions!

— Aestract syntax — Concrete syntax — Semantics
— constructs — textual — evaluaden
— aBstractions — araphical — tran3BNUeN
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Descriging all three dimensions upfront in a top-down approach
ez is NOt feasigle.

Steep Barrier to entry

|

Error-prone
— Alicnment retween model and implementation
— Feature traceagility

— Extendinag the implementations reauires rewriting the model first
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Overview

Slide To# IS

| Implement the apstract syntax, concrete syntax and semantics of

the language family

Extract the aBstract syntax variagility model from the arstract
syntax implementation

. Configure the concrete syntax using the variagility model
. Extract the lanauace arammar

. Conficure the arammar with its semantics while solving any

semantic dependencies using pre-conditions and post-conditions

. CompOse aBstract syntax, concrete syntax and semantics into a

languace feature

| Increment the variagility model with the newly created languace

features

Confiauration and modelina activities coexist in the. same
process.
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FloatLiteral

Asstract Syntax

expression
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literal

Floatliteral

e LiterslExpr — Grammar

Concrete Syntax /

expression

\Muﬁwr

AddExpr
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Expr « Expr "

Grammar —— +' Expr - Expr — Expr "’ Expr

Concrete Syntax
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xpr e

Expr Expr < Exp

Semantics

Numeer + [O-91+
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xpr "

Expr Expr < Exp

Semantics

Expr < Numeer

Numeer + [O-91+
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r """ Expr .

Expr + Exp

Semantics

Numeer + [O-91+
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xpr "+" Expr

provides value : int

r """ Expr .

Expr + Exp

requires value : int

Semantics
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xpr "+" Expr

provides value : int

Expr + Exp

requires value : int

Semantics

provides value : int

requires value : int

provides value : int

Numeer + [O-91+

requires type : class
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xpr < Expr "+" Expr

provides value : int

Expr < Exp

provides value : int

requires value : int requires value : int

Semantics

provides value : int

requires value : int

REVEREENE \unrer «— [O-91+
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Compose akstract syntax, conerete syntax and semanttics into a
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\{
Expr + Expr "+"

SRR Lo oooolh t““f\f\\t
Expr M Expr < Expr "¥" Expr

provides value : int provides value : int

requires value : int

requires value : int

Lanauace Festure
Composition
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Bottom-up Lanauaae Product Line Enaineering
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Floatliteral

LiteralExpr

Model Update
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Contiguring languaae variants Becomes inareasinaly simple:

— On the first iteration, the confiauration is performed $£rom
seratceh

— Each time a new valid lancuace feature is created, it is added to the
variagility model

— Using previously configured lanauace features reduces if not skips
at all the semantics resolution stace

— The semantics configuration is driven By the syntax and By pre-
conditions and post-conditions to ensure the validity of the final
product

Conalusion
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Questions = Mayre Answers

Conalusion
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Questions = Mayre Answers

... tive for your input!

Conalusion
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