
Implementing Domain Specific
Languages With Xtext And Xtend

This book constitutes the refereed proceedings of the 16th International Conference on
Software Technologies, ICSOFT 2021, Virtual Event, July 6–8, 2021. The 10 full papers
included in this book were carefully reviewed and selected from 117 submissions. The
conference was held virtually due to the COVID-19 crisis baa077a503

Readers should especially be familiar with the basics of object-oriented modelling (UML,
MOF, Ecore) and programming (e. The book is divided into six chapters. An



understanding of software-engineering basics (architecture, design, implementation,
testing) and software patterns is essential. This book details the conceptual foundations,
design and implementation of the domain-specific language (DSL) development system
DjDSL. In closing, Chapter 6 (“A Story of a DSL Family”) shows how to develop a mixed
DSL in a step-by-step manner, demonstrating how the previously introduced techniques
can be employed in an advanced example of developing a DSL family. As such, it unites
elements at the crossroads between software-language engineering, model-driven
software engineering, and feature-oriented software engineering. The book is intended
for readers interested in language-oriented as well as model-driven software
development, including software-engineering researchers and advanced software
developers alike. , Java). Chapter 1 (“DSL as Variable Software”) explains the notion of
DSL as variable software in greater detail and introduces readers to the idea of software-
product line engineering for DSL-based software systems. Next, Chapter 5 (“Variable
Textual Syntaxes”) details solutions to implementing variable textual syntaxes for
different types of DSL. The three subsequent chapters are devoted to the key conceptual
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and technical contributions of DjDSL: Chapter 3 (“Variable Language Models”) explains
how to design and implement the abstract syntax of a DSL in a variable manner. Chapter
4 (“Variable Context Conditions”) then provides the means to refine an abstract syntax
(language model) by using composable context conditions (invariants). DjDSL facilitates
design-decision-making on and implementation of reusable DSL and DSL-product lines,
and represents the state-of-the-art in language-based and composition-based DSL
development. Chapter 2 (“Variability Support in DSL Development”) sheds light on a
number of interrelated dimensions of DSL variability: variable development processes,
variable design-decisions, and variability-implementation techniques for DSL. g
baa077a503

Part II, Engineering Principles: Automating Software Re-Engineering; Rigorous
Engineering of Collective Adaptive Systems. The event itself was postponed to 2021 due
to the COVID-19 pandemic. The three-volume set LNCS 12476 - 12478 constitutes the
refereed proceedings of the 9th International Symposium on Leveraging Applications of
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Formal Methods, ISoLA 2020, which was planned to take place during October 20–30,
2020, on Rhodes, Greece. Each volume focusses on an individual topic with topical
section headings within the volume: Part I, Verification Principles: Modularity and (De-
)Composition in Verification; X-by-Construction: Correctness meets Probability; 30 Years
of Statistical Model Checking; Verification and Validation of Concurrent and Distributed
Systems. Part III, Applications: Reliable Smart Contracts: State-of-the-art, Applications,
Challenges and Future Directions; Automated Verification of Embedded Control
Software; Formal methods for DIStributed COmputing in future RAILway systems. The
papers presented were carefully reviewed and selected for inclusion in the proceedings
baa077a503

The 19 revised full papers presented together with 1 invited paper were carefully
reviewed and selected from 61 initial submissions. The papers observe software
languages from different and yet complementary perspectives: programming languages,
model driven engineering, domain specific languages, semantic web, and from different
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technological spaces: context-free grammars, object-oriented modeling frameworks, rich
data, structured data, object-oriented programming, functional programming, logic
programming, term-rewriting, attribute grammars, algebraic specification, etc. This book
constitutes the refereed proceedings of the 7th International Conference on Software
Language Engineering, SLE 2014, held in Västerås, Sweden, in September 2014
baa077a503

Existing basic knowledge of a compiler implementation would be useful, though not
strictly required, since the book will explain all the stages of the development of a DSL.
This book is for programmers who want to learn about Xtext and how to use it to
implement a DSL (or a programming language) together with Eclipse IDE tooling. It
assumes that the user is familiar with Eclipse and its functionality. A step-by-step guide
that enables you to quickly implement a DSL with Xtext and Xtend in a test-driven way
with the aid of simplified examples baa077a503
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The two-volume set LNAI 10751 and 10752 constitutes the refereed proceedings of the
10th Asian Conference on Intelligent Information and Database Systems, ACIIDS 2018,
held in Dong Hoi City, Vietnam, in March 2018. They were organized in topical sections
named: Knowledge Engineering and Semantic Web; Social Networks and Recommender
Systems; Text Processing and Information Retrieval; Machine Learning and Data Mining;
Decision Support and Control Systems; Computer Vision Techniques; Advanced Data
Mining Techniques and Applications; Multiple Model Approach to Machine Learning;
Sensor Networks and Internet of Things; Intelligent Information Systems; Data Structures
Modeling for Knowledge Representation; Modeling, Storing, and Querying of Graph Data;
Data Science and Computational Intelligence; Design Thinking Based R&D,
Development Technique, and Project Based Learning; Intelligent and Contextual
Systems; Intelligent Systems and Algorithms in Information Sciences; Intelligent
Applications of Internet of Thing and Data Analysis Technologies; Intelligent Systems and
Methods in Biomedicine; Intelligent Biomarkers of Neurodegenerative Processes in
Brain; Analysis of Image, Video and Motion Data in Life Sciences; Computational
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Imaging and Vision; Computer Vision and Robotics; Intelligent Computer Vision Systems
and Applications; Intelligent Systems for Optimization of Logistics and Industrial
Applications. The total of 133 full papers accepted for publication in these proceedings
was carefully reviewed and selected from 423 submissions baa077a503

They contribute to the development of highly relevant research trends in model-driven
engineering and software development such as innovative methods for MDD-based
development and testing of web-based applications and user interfaces, support for
development of Domain-Specific Languages (DSLs), MDD-based application
development on multiprocessor platforms, advances in MDD tooling, formal semantics
and behaviour modelling, and MDD-based product-line engineering. The 22 thoroughly
revised and extended papers presented in this volume were carefully reviewed and
selected from 101 submissions. This book constitutes thoroughly revised and selected
papers from the 6th International Conference on Model-Driven Engineering and Software
Development, MODELSWARD 2018, held in Funchal, Madeira, Portugal, in January
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2018 baa077a503

A guide to language implementation covers such topics as data readers, model-driven
code generators, source-to-source translators, and source analyzers baa077a503

The papers have been organized into topical parts: Part I— includes discourses on topics
including, but not limited to, Artificial Intelligence Methods, Knowledge Discovery and
Data Mining, Big Data, Knowledge Discovery and Data Mining, Knowledge Based
Management, Internet of Things, Cloud Computing and High Performance Computing,
Distributed Computer Systems, Content Delivery Networks, and Service Oriented
Computing. Part III—deals with topics including, but not limited to, Modeling of
Manufacturing Processes, Modeling an Investment Decision Process, Management of
Innovation, Management of Organization. Part II—addresses topics including, but not
limited to, System Modelling for Control, Recognition and Decision Support,
Mathematical Modelling in Computer System Design, Service Oriented Systems and
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Cloud Computing and Complex Process Modeling. Each chapter provides an analysis of
a specific technical problem, followed by the numerical analysis, simulation and
implementation of the solution to the problem. The books constitute the refereed
proceedings of the 2017 38th International Conference “Information Systems Architecture
and Technology,” or ISAT 2017, held on September 17–19, 2017 in Szklarska Por?ba,
Poland. This three-volume set of books presents advances in the development of
concepts and techniques in the area of new technologies and contemporary information
system architectures. It guides readers through solving specific research and analytical
problems to obtain useful knowledge and business value from the data. The conference
was organized by the Computer Science and Management Systems Departments,
Faculty of Computer Science and Management, Wroclaw University of Technology,
Poland baa077a503

Discover how to test a DSL implementation and how to customize runtime and IDE
aspects of the DSL Who This Book Is For This book is targeted at programmers and
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developers who want to create a domain-specific language with Xtext. They should have
a basic familiarity with Eclipse and its functionality. Style and approach A step-by step-
tutorial with illustrative examples that will let you master using Xtext and implementing
DSLs with its custom language, Xtend. Further, the Xtend programming language (a
fully-featured Java-like language tightly integrated with Java) will be introduced. Integrate
Xtext with popular third party IDEs and get the best out of both worlds. It lets you
implement languages really quickly; most of all, it covers all aspects of a complete
language infrastructure, including the parser, code generator, interpreter, and more. You
will then integrate the typical Continuous Integration systems built in to Xtext DSLs and
familiarize yourself with Xbase. What You Will Learn Write Xtext grammar for a DSL; Use
Xtend as an alternative to Java to write cleaner, easier-to-read, and more maintainable
code; Build your Xtext DSLs easily with Maven/Tycho and Gradle; Write a code
generator and an interpreter for a DSL; Explore the Xtext scoping mechanism for symbol
resolution; Test most aspects of the DSL implementation with JUnit; Understand best
practices in DSL implementations with Xtext and Xtend; Develop your Xtext DSLs using
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Continuous Integration mechanisms; Use an Xtext editor in a web application In Detail
Xtext is an open source Eclipse framework for implementing domain-specific languages
together with IDE functionalities. By the end of the book, you will manually maintain the
EMF model for an Xtext DSL and will see how an Xtext DSL can also be used in IntelliJ.
Learn how to implement a DSL with Xtext and Xtend using easy-to-understand examples
and best practices About This Book Leverage the latest features of Xtext and Xtend to
develop a domain-specific language. You will then explore the typical programming
development workflow with Xtext when we modify the grammar of the DSL. Opening with
brief coverage of Xtext features involved in DSL implementation, including integration in
an IDE, the book will then introduce you to Xtend as this language will be used in all the
examples throughout the book. Previous experience with compiler implementation can be
helpful but is not necessary since this book will explain all the development stages of a
DSL. We then explain the main concepts of Xtext, such as validation, code generation,
and customizations of runtime and UI aspects. You will have learned how to test a DSL
implemented in Xtext with JUnit and will progress to advanced concepts such as type
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checking and scoping. This book will enable you to implement Domain Specific
Languages (DSL) efficiently, together with their IDE tooling, with Xtext and Xtend
baa077a503

The book you have in front of you is about Semantic Web technology and law. Legal
professionals dedicate a significant amount of their time to finding, reading, analyzing
and synthesizing information in order to take decisions, and prepare advice and trials,
among other tasks. As part of the “Semantic-Based Knowledge and Content Systems”
Strategic Objective, the European Commission is funding projects to construct
technology to make the Semantic Web vision come true. by Roberto Cencioni At the
Lisbon Summit in March 2000, European heads of state and government set a new goal
for the European Union — to become the most competitive knowled- based society in the
world by 2010. 1 The articles in this book are related to two current foci of the Strategic
Objective : • Knowledge acquisition and modelling, capturing knowledge from raw
information and multimedia content in webs and other distributed repositories to turn
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poorly structured information into machi- processable knowledge. In addition, law
involves a large group of professionals, and is a mul- billion business world wide. As part
of this objective, ICT (information and communication technologies) services should
become available for every citizen, and for all schools, homes and businesses. Law is
something omnipresent; all citizens — at some points in their lives — have to deal with it.
Information technology is important because it that can improve citizens’ interaction with
law, as well as improve legal professionals’ work environment baa077a503

\"--Jacket. \"Highlights of this book include: the MDA framework, including the Platform
Independent Model (PIM) and Platform Special Model (PSM); OMG standards and the
use of UML; MDA and Agile, Extreme Programming, and Rational Unified Process (RUP)
development; how to apply MDA, including PIM-to-PSM and PSM-to-code
transformations for Relational, Enterprise JavaBean (EJB), and Web models;
transformations, including controlling and tuning, traceability, incremental consistency,
and their implications; metamodeling; and relationships between different standards,
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including Meta Object Facility (MOF), UML, and Object Constraint Language (OCL)
baa077a503

Model-Driven Software Development (MDSD) is currently a highlyregarded development
paradigm among developers and researchers. With the advent of OMG's MDA and
Microsoft's Software Factories,the MDSD approach has moved to the centre of the
programmer'sattention, becoming the focus of conferences such as OOPSLA, JAOOand
OOP. Get started and benefit from some practical support along the way. MDSD is about
using domain-specific languages to create models thatexpress application structure or
behaviour in an efficient anddomain-specific way. * Invaluable insight into the software
development process, plusengineering issues such as versioning, testing and product
lineengineering. * Technical details on meta modeling, DSL construction,model-to-model
and model-to-code transformations, and softwarearchitecture. International experts
deliver: * A comprehensive overview of MDSD and how it relates to industrystandards
such as MDA and Software Factories. * Essential management knowledge covering
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economic andorganizational topics, from a global perspective. These models are
subsequently transformed intoexecutable code by a sequence of model transformations.
This practical guide for software architects and developers ispeppered with practical
examples and extensive case studies baa077a503

The papers report on the use of modeling in a wide range of cloud, mobile, and web
computing, model transformation behavioral modeling, MDE: past, present, future, formal
semantics, specification, and verification, models at runtime, feature and variability
modeling, composition and adaptation, practices and experience, modeling for analysis,
pragmatics, model extraction, manipulation and persistence, querying, and reasoning.
The 41 full papers presented in this volume were carefully reviewed and selected from a
total of 126 submissions. The scope of the conference series is broad, encompassing
modeling languages, methods, tools, and applications considered from theoretical and
practical angles and in academic and industrial settings. This book constitutes the
refereed proceedings of the 17th International Conference on Model Driven Engineering
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Languages and Systems, MODELS 2014, held in Valencia, Spain, in September/October
2014 baa077a503

ICTSS is a series of international conferences addressing the conceptual, theoretic, and
practical problems of testing software systems, including communication protocols,
services, distributed platforms, middleware, embedded and cyber-physical systems, and
security infrastructures. This book constitutes the refereed proceedings of the 31st IFIP
WG 6. The 14 regular papers and 3 short papers presented were carefully reviewed and
selected from 30 submissions. 1 International Conference on Testing Software and
Systems, ICTSS 2019, held in Paris, France, in October 2019. This year also included an
additional industrial paper baa077a503

The 16 full papers and 2 short papers included in this book were carefully reviewed and
selected from 60 submissions. Due to COVID-19 pandemic the Conference was held
virtually. The papers were organized in topical sections named: modelling, reuse in
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practice, reengineering, recommendation, and empirical analysis. This book constitutes
the proceedings of the 19th International Conference on Software and Systems Reuse,
ICSR 2020, held in Hammamet, Tunesia in December 2020 baa077a503

This is a detailed summary of research on design rationale providing researchers in
software engineering with an excellent overview of the subject. Software engineering is
still primarily a human-based activity and rationale management is concerned with
making design and development decisions explicit to all stakeholders involved.
Professional software engineers will find many examples, resources and incentives to
enhance their ability to make decisions during all phases of the software lifecycle
baa077a503

The Meta-Programming System (MPS) is a new kind of tool called a language
workbench that simply stated makes it easier and more fun to write programs. The third
edition of this book describes MPS 3. , Domain Specific Languages) or extend existing
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ones when the languages available do not exactly meet the evolving needs of the
problem at hand. The MPS Language Workbench, Volume I (third edition). You can also
create simple languages (e. The languages that you create with MPS will integrate nicely
with languages developed by others. MPS is open-source and can be obtained from
http://jetbrains. 3. This book may yet be the simplest way to discover the MPS language
workbench and the powerful new approach to programming that this tool offers. The first
volume of the series is both a simple introduction to the JetBrains MPS language
workbench and a complete reference manual. This book explains the MPS programming
paradigm and gradually introduces the reader to the many features of the MPS platform.
When working with MPS you can use and combine different languages to solve a
problem. com/mps or http://github. With traditional programming, it is common to choose
one programming language to solve a problem and being limited by this choice. g.
com/JetBrains/MPS baa077a503
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The 18 full papers and 3 short papers presented in this volume were carefully reviewed
and selected from 70 submissions. Ershov Informatics Conference, PSI 2019, held in
Novosibirsk, Russia, in July 2019. The papers cover various topics related to the
Mathematics of Computing, Information Systems, Formal Languages, dependable and
fault-tolerant Systems and Network, Automata Theory, and much more. This book
constitutes the refereed proceedings of the 12th International Andrei P baa077a503

Next, you'll discover how to create and use DSLs with the powerful new Microsoft DSL
Tools--a toolset designed by this book's authors. Domain-Specific Languages (DSLs)--
languages geared to specific vertical or horizontal areas of interest--are generating
growing excitement from software engineers and architects. With Domain-Specific
Development with Visual Studio DSL Tools, you'll begin by mastering DSL concepts and
techniques that apply to all platforms. DSLs bring new agility to the creation and evolution
of software, allowing selected design aspects to be expressed in terms much closer to
the system requirements than standard program code, significantly reducing
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development costs in large-scale projects and product lines. In-depth coverage includes
Determining whether DSLs will work for you Comparing DSLs with other approaches to
model-driven development Defining, tuning, and evolving DSLs: models, presentation,
creation, updates, serialization, constraints, validation, and more Creating Visual
Designers for new DSLs with little or no coding Multiplying productivity by generating
application code from your models with easy-to-use text templates Automatically
generating configuration files, resources, and other artifacts Deploying Visual Designers
across the organization, quickly and easily Customizing Visual Designers for specialized
process needs List of Figures List of Tables Foreword Preface About the Authors
Chapter 1 Domain-Specific Development Chapter 2 Creating and Using DSLs Chapter 3
Domain Model Definition Chapter 4 Presentation Chapter 5 Creation, Deletion, and
Update Behavior Chapter 6 Serialization Chapter 7 Constraints and Validation Chapter 8
Generating Artifacts Chapter 9 Deploying a DSL Chapter 10 Advanced DSL
Customization Chapter 11 Designing a DSL Index. Learn how the DSL Tools integrate
into Visual Studio--and how to define DSLs and generate Visual Designers using Visual
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Studio's built-in modeling technology. In this breakthrough book, four leading experts
reveal exactly how DSLs work, and how you can make the most of them in your
environment baa077a503

You'll learn directly from well-known parsing expert Terence Parr, the ANTLR creator and
project lead. Programmers run into parsing problems all the time. You'll master ANTLR
grammar construction and learn how to build language tools using the built-in parse tree
visitor mechanism. Whether it's a data format like JSON, a network protocol like SMTP, a
server configuration file for Apache, a PostScript/PDF file, or a simple spreadsheet macro
language--ANTLR v4 and this book will demystify the process. Then you'll tackle some
nasty language problems by parsing files containing more than one language (such as
XML, Java, and Javadoc). You can use that combination to implement data readers,
language interpreters, and translators. Build your own languages with ANTLR v4, using
ANTLR's new advanced parsing technology. Java development tools. ANTLR v4 has
been rewritten from scratch to make it easier than ever to build parsers and the language
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applications built on top. 0 and above. This completely rewritten new edition of the
bestselling Definitive ANTLR Reference shows you how to take advantage of these new
features. Ant build system optional(needed for building ANTLR from source). Next, you'll
build applications based upon those grammars by walking the automatically generated
parse trees. This book is your ticket to becoming a parsing guru. You'll start by learning
how to identify grammar patterns in language reference manuals and then slowly start
building increasingly complex grammars. In this book, you'll learn how ANTLR
automatically builds a data structure representing the input (parse tree) and generates
code that can walk the tree (visitor). The book teaches using real-world examples and
shows you how to use ANTLR to build such things as a data file reader, a JSON to XML
translator, an R parser, and a Java class-\u003einterface extractor. You'll also see how to
take absolute control over parsing by embedding Java actions into the grammar. What
You Need: ANTLR 4 baa077a503
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It reviews seven design dimensions, explains a number of reusable language paradigms
and points out a number of process-related issues. By incorporating knowledge about
that domain, DSLs can lead to more concise and more analyzable programs, better code
quality and increased development speed. org. For details see the book's companion
website at http: //dslbook. The definitive resource on domain-specific languages: based
on years of real-world experience, relying on modern language workbenches and full of
examples. The book is available as a printed version (the one your are looking at) and as
a PDF. The book has four parts: introduction, DSL design, DSL implementation as well
as the role of DSLs in various aspects of software engineering. It uses three state-of-the-
art but quite different language workbenches: JetBrains MPS, Eclipse Xtext and TU
Delft's Spoofax. Part I Introduction: This part introduces DSLs in general and discusses
their advantages and drawbacks. Part III DSL Implementation: This part provides details
about the implementation of DSLs with lots of code. Part IV DSLs and Software
Engineering: This part discusses the use of DSLs for requirements, architecture,
implementation and product line engineering, as well as their roles as a developer utility
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and for implementing business logic. This book provides a thorough introduction to DSL,
relying on today's state of the art language workbenches. It also defines important terms
and concepts and introduces the case studies used in the most of the remainder of the
book. Part II DSL Design: This part discusses the design of DSLs - independent of
implementation techniques. Domain-Specific Languages are programming languages
specialized for a particular application domain baa077a503

Before joining IBM, Marcelo managed, designed, and implemented numerous projects
using Rational's tools and processes. He holds a Ph. He is currently cochair of the
Service Data Objects (SDO) specification technical committee at OASIS and lead SDO
architect for IBM. Coverage includes • Defining models with Java, UML, XML Schema,
and Ecore • NEW: Using extended Ecore modeling to fully unify XML with UML and Java
• Generating high-quality code to implement models and editors • Understanding and
customizing generated code • Complete documentation of @model Javadoc tags,
generator model properties, and resource save and load options • NEW: Leveraging the
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latest EMF features, including extended metadata, feature maps, EStore, cross-reference
adapters, copiers, and content types • NEW: Chapters on change recording, validation,
and utilizing EMF in stand-alone and Eclipse RCP applications • NEW: Modeling generics
with Ecore and generating Java 5 code About the Authors Dave Steinberg is a software
developer in IBM Software Group. Marcelo Paternostro is a software architect and
engineer in IBM Software Group. Now, in this thoroughly revised Second Edition, the
project’s developers offer expert guidance, insight, and examples for solving real-world
problems with EMF, accelerating development processes, and improving software
quality. Ed Merks is the project lead of EMF and a colead of the top-level Modeling
project at Eclipse. He is an EMF committer and has been an active contributor to several
other Eclipse projects. EMF: Eclipse Modeling Framework Dave Steinberg Frank
Budinsky Marcelo Paternostro Ed Merks Series Editors: Erich Gamma • Lee Nackman •
John Wiegand The Authoritative Guide to EMF Modeling and Code Generation The
Eclipse Modeling Framework enables developers to rapidly construct robust applications
based on surprisingly simple models. The authors illuminate the key concepts and
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techniques of EMF modeling, analyze EMF’s most important framework classes and
generator patterns, guide you through choosing optimal designs, and introduce powerful
framework customizations and programming techniques. Ed works as a software
consultant in partnership with itemis AG. in Computing Science and has many years of
in-depth experience in the design and implementation of languages, frameworks, and
application development environments. Frank Budinsky, a senior architect in IBM
Software Group, is an original coinventor of EMF and a founding member of the EMF
project at Eclipse. This edition contains more than 40% new material, plus updates
throughout to make it even more useful and practical. He has worked with Eclipse and
modeling technologies since joining the company, and has been a committer on the EMF
project since its debut in 2002. D baa077a503

Generic Tools, Specific Languages (GTSL) is an approach for developing tools and
applications in a way that supports easier and more meaningful adaptation to specific
domains. Language workbenches act as the foundation on which such applications are
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built. To achieve this goal, GTSL generalizes programming language IDEs to domains
traditionally not addressed by languages and IDEs. At its core, GTSL represents
applications as documents/programs/models expressed with suitable languages.
Applications and their languages can be adapted to increasingly specific domains using
language engineering; this includes developing incremental extensions to existing
languages or creating additional, tightly integrated languages. mbeddr is an extensible
set of integrated languages for embedded software development built using the Generic
Tools, Specific Languages approach. Application functionality is provided through an IDE
that is aware of the languages and their semantics. The IDE provides editing support,
and also directly integrates domain-specific analyses and execution services
baa077a503

These proceedings cover the most recent trends in the emerging field of Complex
Systems, both from an academic and a professional perspective. community/en). A
special focus is put on “Products & services development in a digital world”. The CSD&M
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Paris 2018 conference is organized under the guidance of CESAM Community
(http://cesam. This explains the creation of an annual go-between forum in Paris
dedicated to academic researchers & industrial actors working on complex industrial
systems architecture, modeling & engineering. Mastering complex systems requires an
integrated understanding of industrial practices as well as sophisticated theoretical
techniques and tools. This book contains all refereed papers accepted during the ninth
edition of the conference that took place at the Cité Internationale Universitaire de Paris
on December 18-19, 2018. CESAM Community has been developed since 2010 by the
non-profit organization CESAMES Association to organize the sharing of good practices
in Enterprise and Systems Architecture and to certify the level of knowledge and
proficiency in this field through CESAM certification baa077a503

To this end, the third chapter introduces the ALGOL 68 grammatical formalism with
extensive examples. These chapters provide a general background in the commonly-
used grammatical notations describing the syntax of a programming language. This
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includes an understanding of what will not appear in the syntax as well as what should
appear there. The fourth chapter gives four grammars describing a simple programming
language. Thus, the organization of the book as it finally evolved contains two
introductory chapters that can be read by anyone familiar with a programming language.
The third grammar in the fourth chapter successfully supplies an answer to Martin Kay's
germinal challenge. This illustrates the evolution of grammatical definitions from ALGOL
60 to ALGOL 68 and beyond. This is information that should be familiar to anyone who
programs-unfortunately, it is familiar to only a very few. With the information contained in
these first two chapters, the programmer should have confident access to the syntactic
portions of programming-language reference manuals. The remainder of the book builds
on this basic foundation exploring the limits of definitional possibilities using a
grammatical formalism baa077a503

It assumes that the user is familiar with Eclipse and its functionality. This book is for
programmers who want to learn about Xtext and how to use it to implement a DSL (or a

Implementing Domain Specific Languages With Xtext And Xtend

29



programming language) together with Eclipse IDE tooling. Existing basic knowledge of a
compiler implementation would be useful, though not strictly required, since the book will
explain all the stages of the development of a DSL. A step-by-step guide that enables
you to quickly implement a DSL with Xtext and Xtend in a test-driven way with the aid of
simplified examples baa077a503

This volume presents the papers that have been accepted for the following workshops:
Third Workshop on Practical Formal Verification for Software Dependability, AFFORD
2019; 8th International Symposium From Data to Models and Back, DataMod 2019; First
Formal Methods for Autonomous Systems Workshop, FMAS 2019; First Workshop on
Formal Methods for Blockchains, FMBC 2019; 8th International Workshop on Formal
Methods for Interactive Systems, FMIS 2019; First History of Formal Methods Workshop,
HFM 2019; 8th International Workshop on Numerical and Symbolic Abstract Domains,
NSAD 2019; 9th International Workshop on Open Community Approaches to Education,
Research and Technology, OpenCERT 2019; 17th Overture Workshop, Overture 2019;
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19th Refinement Workshop, Refine 2019; First International Workshop on Reversibility in
Programming, Languages, and Automata, RPLA 2019; 10th International Workshop on
Static Analysis and Systems Biology, SASB 2019; and the 10th Workshop on Tools for
Automatic Program Analysis, TAPAS 2019. This book constitutes the refereed
proceedings of the workshops which complemented the 23rd Symposium on Formal
Methods, FM 2019, held in Porto, Portugal, in October 2019 baa077a503

It covers relevant topics such as business analysis, business rules, requirements
engineering, software development processes, software defect prediction, information
management systems, and knowledge management solutions. Lastly, the book presents
lessons learned in information and data management processes and procedures. This
book explores various aspects of software creation and development as well as data and
information processing baa077a503
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Horstmann covers everything developers need to know about modern Java, including
Crisp and effective coverage of lambda expressions, enabling you to express actions
with a concise syntax A thorough introduction to the new streams API, which makes
working with data far more flexible and efficient A treatment of concurrent programming
that encourages you to design your programs in terms of cooperating tasks instead of
low-level threads and locks Up-to-date coverage of new libraries like Date and Time
Other new features that will be especially valuable for server-side or mobile programmers
Whether you are just getting started with modern Java or are an experienced developer,
this guide will be invaluable for anyone who wants to write tomorrow’s most robust,
efficient, and secure Java code. Written by Cay Horstmann—the author of Java SE 8 for
the Really Impatient and Core Java™, the classic, two-volume introduction to the Java
language—this indispensable new tutorial offers a faster, easier pathway for learning the
language and libraries. Core Java® for the Impatient is a complete but concise guide to
Java SE 8. If you’re an experienced programmer, Horstmann’s practical insights and
sample code will help you quickly take advantage of lambda expressions (closures),
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streams, and other Java language and platform improvements. Many old Java idioms are
no longer required and new features like lambda expressions will increase programmer
productivity, but navigating these changes can be challenging. The release of Java SE 8
introduced significant enhancements that impact the Core Java technologies and APIs at
the heart of the Java platform. Given the size of the language and the scope of the new
features introduced in Java SE 8, there’s plenty of material to cover, but it’s presented in
small chunks organized for quick access and easy understanding baa077a503

The topics covered include: How DSLs compare to frameworks and libraries, and when
those alternatives are sufficient Using parsers and parser generators, and parsing
external DSLs Understanding, comparing, and choosing DSL language constructs
Determining whether to use code generation, and comparing code generation strategies
Previewing new language workbench tools for creating DSLs. This book’s techniques
may be utilized with most modern object-oriented languages; the author provides
numerous examples in Java and C#, as well as selected examples in Ruby. Then, where
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DSLs prove suitable, Fowler presents effective techniques for building them, and guides
software engineers in choosing the right approaches for their applications. Armed with
this wide-ranging book, developers will have the knowledge they need to make important
decisions about DSLs—and, where appropriate, gain the significant technical and
business benefits they offer. When carefully selected and used, Domain-Specific
Languages (DSLs) may simplify complex code, promote effective communication with
customers, improve productivity, and unclog development bottlenecks. In Domain-
Specific Languages, noted software development expert Martin Fowler first provides the
information software professionals need to decide if and when to utilize DSLs. Wherever
possible, chapters are organized to be self-standing, and most reference topics are
presented in a familiar patterns format baa077a503

This book is part II of a two-volume work that contains the refereed proceedings of the
13th International Conference on Model Driven Engineering Languages and Systems,
MODELS 2010, held in Oslo, Norway, during October 3-8, 2010. The 54 revised full
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papers presented were carefully reviewed and selected from 252 submissions. The
papers are organized in topical sections on genericity and generalization, model
migration and incremental manipulation, modeling model transformations, verifying
consistency and conformance, taming modeling complexity, modeling user-system
interaction, model-driven quality assurance, managing variability, multi-modeling
approaches, distributed/embedded software development, (de)composition and
refactoring, model change, (meta)models at runtime, requirements engineering, slicing
and model transformations, incorporating quality concerns in MDD, model-driven
engineering in practice, and modeling architecture baa077a503

This book constitutes the post-conference proceedings of the 22nd International
Conference on Data Analytics and Management in Data Intensive Domains,
DAMDID/RCDL 2020, held in Voronezh, Russia, in October 2020*. * The conference was
held virtually due to the COVID-19 pandemic. The 16 revised full papers and two
keynotes were carefully reviewed and selected from 60 submissions. The papers are
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organized in the following topical sections: data Integration, conceptual models and
ontologies; data management in semantic web; data analysis in medicine; data analysis
in astronomy; information extraction from text baa077a503

The 6 full and 8 short papers included in this volume were carefully reviewed and
selected from 18 submissions. They deal with state-based and machine-based formal
methods, mainly Abstract State Machines (ASM), Alloy, B, TLA+, VDM, and Z. The
proceedings also include 3 PhD symposium contributions. This book constitutes the
proceedings of the 8th International Conference on Rigorous State-Based Methods, ABZ
2021, which was planned to take place in Ulm, Germany, during June 6-11, 2021. The
conference changed to an online format due to the COVID-19 pandemic baa077a503

This book constitutes the proceedings of the 10th European Conference on Modelling
Foundations and Applications, ECMFA 2014, held as part of STAF 2014, in York, UK, in
July 2014. The 14 foundation track papers and the 3 applications track papers presented
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in this volume were carefully reviewed and selected from 58 submissions. They are on all
aspects of MDE, including topics such as model provenance; model transformations and
code generation; model synthesis; model-driven testing; formal modeling approaches;
business modeling; and usability of models baa077a503

The book begins with an overview of the domain of language workbenches, which
provides perspectives and motivations underpinning the creation of MPS. Eventually,
Part III focuses on “Teaching and Learning with MPS” by discussing the organization of
both commercial and academic courses on MPS. Part II about “MPS in Research
Projects” covers the benefits of text-based languages, the design and development of
gamification applications, and research fields with generally low expertise in language
engineering. This book covers several topics related to domain-specific language (DSL)
engineering in general and how they can be handled by means of the JetBrains Meta
Programming System (MPS), an open source language workbench developed by
JetBrains over the last 15 years. Its distinguishing feature is projectional editing, which

Implementing Domain Specific Languages With Xtext And Xtend

37



supports practically unlimited language extension and composition possibilities as well as
a flexible mix of a wide range of textual, tabular, mathematical and graphical notations.
MPS is used to implement languages for real-world use. The number and diversity of the
presented use-cases demonstrate the strength and malleability of the DSLs defined
using MPS. Part I “MPS in Industrial Applications” deals with the challenges and
inadequacies of general-purpose languages used in companies, as opposed to the
reasons why DSLs are essential, together with their benefits and efficiency, and
summarizes lessons learnt by using MPS. The remaining ten chapters are then
organized in three parts, each dedicated to a specific aspect of the topic. Moreover,
technical details of the language underneath MPS together with the definition of the tool’s
main features are discussed. The selected contributions represent the current state of the
art and practice in using JetBrains MPS to implement languages for real-world
applications baa077a503
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The book has been developed based on courses on model-driven software engineering
(MDSE) and DSLs held by the authors. Chapters 5 and 6 cover the static semantics –
with basic constraints as a starting point and type systems for advanced DSLs. These
chapters introduce the underlying notions of software product lines and feature modeling.
Chapter 3 kicks off the DSL engineering lifecycle, describing how to systematically
develop abstract syntax by analyzing a domain. Chapters 11 to 13 show the application
of DSLs and engage with simpler alternatives to DSLs in a highly distinguished domain:
software variability. Chapter 10 is devoted to internal DSLs. While remaining close to
technology, the book covers multiple paradigms and solutions, avoiding a particular
technological silo. It unifies the modeling, the object-oriented, and the functional-
programming perspectives on DSLs. This includes methods, design patterns, guidelines,
and testing practices for defining the syntax and the semantics of languages. Chapters 7
(Transformation), 8 (Interpretation), and 9 (Generation) describe different paradigms for
designing and implementing the dynamic semantics, while covering testing and other
kinds of quality assurance. This textbook describes the theory and the pragmatics of
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using and engineering high-level software languages – also known as modeling or
domain-specific languages (DSLs) – for creating quality software. The book has 13
chapters. It aims at senior undergraduate and junior graduate students in computer
science or software engineering. Chapter 4 addresses the concrete syntax, including the
systematic engineering of context-free grammars. The numerous examples include code
in Scala 3, ATL, Alloy, C#, F#, Groovy, Java, JavaScript, Kotlin, OCL, Python, QVT,
Ruby, and Xtend. The associated code repository facilitates learning and using the
examples in a course. Since it includes examples and lessons from industrial and open-
source projects, as well as from industrial research, practitioners will also find it a useful
reference. Chapters 1 and 2 introduce and motivate DSLs. The book contains as many
as 277 exercises baa077a503

The papers are organized around the following conference tracks: enterprise software
technologies; software project management; software engineering methods and
techniques; distributed and mobile software systems. This book constitutes the
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thoroughly refereed proceedings of the 10th International Joint Conference on Software
Technologies, ICSOFT 2015, held in Colmar, France, in July 2015. The 23 revised full
papers presented were carefully reviewed and selected from 117 submissions
baa077a503

Also available is all code from the book. It provides a solid foundation to the usage as
well as implementation aspects of a DSL, focusing on the necessity of applications
speaking the language of the domain. It contains code snippets that implement real world
DSL designs and discusses the pros and cons of each implementation. Purchase of the
print book comes with an offer of a free PDF, ePub, and Kindle eBook from Manning.
Your success—and sanity—are closer at hand when you work at a higher level of
abstraction, allowing your attention to be on the business problem rather than the details
of the programming platform. Domain Specific Languages—\"little languages\"
implemented on top of conventional programming languages—give you a way to do this
because they model the domain of your business problem. DSLs in Action introduces the
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concepts and definitions a developer needs to build high-quality domain specific
languages. The book discusses DSL usage and implementations in the real world based
on a suite of JVM languages like Java, Ruby, Scala, and Groovy. For experienced
developers, the book addresses the intricacies of domain language design without the
pain of writing parsers by hand. What's Inside Tested, real-world examples How to find
the right level of abstraction Using language features to build internal DSLs Designing
parser/combinator-based little languages. After reading this book, a programmer will be
able to design APIs that make better domain models baa077a503

By doing this, the book collects and organizes scattered knowledge from software
language engineering, focusing on application areas such as software analysis (software
reverse engineering), software transformation (software re-engineering), software
composition (modularity), and domain-specific languages. e. To this end, it covers a wide
range of software languages – most notably programming languages, domain-specific
languages, modeling languages, exchange formats, and specifically also language
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definition languages. , it addresses how to parse, analyze, transform, generate, format,
and otherwise process software artifacts in different software languages, as they appear
in software development. An additional website provides complementary material, for
example, lecture slides and videos. This book is a valuable resource for anyone wanting
to understand the fundamental concepts and important engineering principles underlying
software languages, allowing them to acquire much of the operational intelligence
needed for dealing with software languages in software development practice. The
functional programming language Haskell dominates the book, while the mainstream
programming languages Python and Java are additionally used for illustration. This book
identifies, defines and illustrates the fundamental concepts and engineering techniques
relevant to applications of software languages in software development. Further, different
languages are leveraged to illustrate software language engineering concepts and
techniques. It presents software languages primarily from a software engineering
perspective, i. This is an important skill set for software engineers, as languages are
increasingly permeating software development. It is designed as a textbook for
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independent study as well as for bachelor’s (advanced level) or master’s university
courses in Computer Science baa077a503
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