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The	Big	Picture



THE	ESSENCE	OF	PRODUCT	LINES

Efficiently	implement	a	set	of	related
products	(for	different	markets	or	other	contexts),	
and	evolve all	of	them	efficiently		over	time.	

Reuse	common parts.

Be	productive	in	the	differences.



THE	ESSENCE	OF	PRODUCT	LINES

PLATFORM
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{ Reusable,
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Configuration	vs.
Construction



CONFIGURATION
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RM



CONSTRUCTION
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COMPARISON

CONFIGURATIVE CONSTRUCTIVE

Platform	=	Artifacts
“Selection”

Limited	Set	of	Options
Easy	to	“assemble”	product.

Platform	=	Tools
“Building”

Unlimited	Set	of	Options.
More	effort	per	Product.
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Domain-Specific
Languages



A domain-specific	language (DSL)	
is	a computer	language specialized to				
a	particular	application domain.“ ”

Abstractions/Metamodel
Notation/Syntax
Analyses	+	Error	Reporting
IDE	+	other	Tools





















It‘s	not	just	about	code	gen.„ “

Analysis:	SMT	Solving	of	Expressions



It‘s	not	just	about	code	gen.„ “

Test:	Run	Tests	directly	in	the	IDE



It‘s	not	just	about	code	gen.„ “

Validate:	Simulate	the	program



CONSTRUCTION

PLATFO
RM



DSLs	are	the	Tools

Understand	Domain

Design	&	Implement	Language	+	IDE

Validate	with	Users

Generator/Interpreter

Deploy	/	Use



Why	DSLs	are	the	Tools

Meaningful	Validation	

Decouple	from	Technology

More	Efficient	Development

Integrate	Domain	Experts



DSLs	are	the	Tools

Design	&	Implement	Language	+	IDE

Generator/Interpreter

Language	Workbench



DSLs	are	the	Tools

Language	Workbench

Tools	for	efficiently	building	eco-
systems	of	languages	and	their	IDEs



DSLs	are	the	Tools

Language	Workbench

Extremely	Powerful
Used	in	Practice
Open	Source
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Expressing	Variability
with	DSLs



Write	each	product	from	scratch1
Languages	are	optimized	for	the	domain
Syntax	is	concise,	very	little	boilerplate
Just	write	every	product	from	scratch.

[Works	only	for	simple	cases]
[Is	at	odds	with	SE	best	practices]



Use	Variability	Patterns	in	the	DSL2
Design	Variability	into	the	Language
Similar	to	object-oriented	programming

[Scales	very	well,	esp.	with	verification]
[Might	be	harder	to	understand	for	DEs]



Use	Variability	Patterns	in	the	DSL2



Overlay	Configuration3

Feature	model	for	high-level	variability



Overlay	Configuration3

Interactive,	solver-backed	configuration



Overlay	Configuration3

Variation	points	in	DSL	code.
here:	system	modeling	and	performance	simulation
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Summary	and
Recommendations



Variability	is	more	than	Configuration

Language	Workbenches
let	you	create	DSLs	quickly.

DSLs	are	a	very	productive	tool
to	create	product-specific	code.

You	can	overlay	configuration
if	needed	and	combine	both	approaches.


