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Plan

• Domain-Specific Languages (DSLs)
– Languages and abstraction gap
– Examples and rationale
– DSLs vs General purpose languages, 

taxonomy

• External DSLs
– Grammar and parsing
– Xtext

• DSLs, DSMLs, and (meta-)modeling
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Domain-Specific Languages (DSLs)



Syntax + Services

DSL = 

Specialized notation:

Textual or Graphical
Specific Vocabulary
Idiomatic constructs

Specialized tools/IDE:

Editor with auto-completion, syntax highlighting, etc.

Compiler
Interpreter
Debugger
Profiler
Syntax/Type Checker
…
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Give me a grammar, 

I’ll give you (for free)
* a comprehensive editor (auto-completion, syntax
highlitening, etc.) in Eclipse
* an Ecore metamodel and facilities to 
load/serialize/visit conformant models (Java ecosystem)
* extension to override/extend « default » facilities (e.g., 
checker) 
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Xtext

• Eclipse Project
– Part of Eclipse Modeling
– Part of Open Architecture Ware

• Model-driven development of Textual DSLs
• Part of a family of languages

– Xtext
– Xtend
– Xbase
– Xpand
– Xcore

Xtext Project



Eclipse Modeling Project



The grammar language

• Corner-stone of Xtext

• A… DSL to define textual languages
– Describe the concrete syntax

– Specify the mapping between concrete syntax
and domain model

• From the grammar, it is generated:
– The domain model

– The parser

– The tooling

The Grammar Language of Xtext



• Consistent look and feel

• Textual DSLs are a resource in Eclipse

• Open editors can be extended

• Complete framework to develop DSLs

• Easy to connect to any Java-based language

Main Advantages



Example DSL

• Poll System application
– Define a Poll with the corresponding questions

– Each question has a text and a set of options

– Each option has a text

• Generate the application in different 
platforms

Poll System 
Definition

Generator

Example



Generator

Something like…



Grammar
definition

Xtext Grammar



Xtext Grammar
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reuse



Xtext Grammar
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Simple asignment

Multivalue asignment

(not here  ?= Boolean asignment)

Xtext Grammar



Cardinality (others: * ?)

Xtext Grammar



Containment

Xtext Grammar



Grammar and Programs/Specifications/Models



Grammar and Programs/Specifications/Models



Grammar and Programs/Specifications/Models



Grammar and Programs/Specifications/Models





























Worst practices

• Tradeoff cost/time of development versus 
producivity gained for solving problems
– If you use your DSL for resolving one problem, 

just one time, hum…
– DSL: reusable, systematic means to resolve a 

specific task in a given domain

• DSL development can pay off quickly
– 5’ you can get a DSL 

• But DSL development can be time-
consuming and numerous worst practices
exists

When Developing DSLs?
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Best practices

Limit 
Expressiveness

Limit 
Expressiveness ViewpointsViewpoints

EvolutionEvolution Learn from 
GPLs

Learn from 
GPLs

Support ToolingTooling

Best Practices



Worst practices

• Initial conditions
– Only Gurus allowed

• Believe that only gurus can build languages ir that 
“I’m smart and don’t need help”

– Lack of Domain Understanding
• Insufficiently understanding the problem domain or 

the solution domain

– Analysis paralysis
• Wanting the language to be theoretically complete, 

with its implementation assured

Worst Practices



Worst practices

• The source for Language Concepts
– UML: New Wine in Old Wineskins

• Extending a large, general-purpose modeling language

– 3GL Visual Programming
• Duplicating the concepts and semantics of traditional

programming languages

– Code: The Library is the Language
• Focusing the language on the current code’s technical

details

– Tool: if you have a hammer
• Letting the tool’s technical limitations dictate language

development

Worst Practices



Worst practices

• The resulting language
– Too Generic / Too Specific

• Creating a language with a few generic concepts or 
too many specific concepts, or a language that can 
create only a few models

– Misplaced Emphasis
• Too strongly emphasizing a particular domain 

feature

– Sacred at Birth
• Viewing the initial language version as unalterable

Worst Practices



Worst practices

• Language Notation
– Predetermined Paradigm

• Choosing the wrong representational paradigm or 
the basis of a blinkered view

– Simplistic Symbols
• Using symbols that are too simple or similar or 

downright ugly

Worst Practices



Worst practices

• Language Use
– Ignoring the use process

• Failing to consider the language’s real-life usage

– No training
• Assuming everyone understands the language like 

its creator

– Pre-adoption Stagnation
• Letting the language stagnate after successful 

adoption

Worst Practices





http://martinfowler.com/bliki/DomainSpecificLanguage.ht
ml
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