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Foreword

MontiCore is a language workbench, which is developed since 2004. We have started its
development because at that time the available tools for model management where often
very poor in its functionalities and also not extensible, but closed shops. In 2004 the first
version of the UML/P was published (and is now available as [Rum16, Rum17]) demon-
strating that the conglomerate of languages that the UML is made of can be substantiated
with useful transformation, refinement and refactoring techniques. Code and test code
generation as well as flexible combination of language fragments, such as OCL within Stat-
echarts or Class Diagrams for typing in Component and Connector Diagrams, were the
techniques of primary interest. However, hard coded modeling tools where not helpful in
realizing these techniques. This was the original motivation for MontiCore that can also
be found in the foundational theses in [Kra10, Völ11].

Later, it became apparent that UML will be complemented by several domain specific
languages (DSLs) that will be connected to software development or execution in various
ways. The definition of DSLs encounters the same difficulties as the definition of the
UML faced, i.e., they are often built from scratch, reuse is pretty bad, the same concepts
get different syntactic shapes. Thus, combining DSLs is rather impossible. We therefore
extended the focus of MontiCore to become a general language workbench that allows
to define languages and language fragments and to derive as much as possible from an
integrated and therefore compact definition.

In this version of the MontiCore Tutorial and Reference Manual the core facilities of
MontiCore are described. Extensions are available through various projects either using
or enhancing MontiCore. We have a sophisticated technique to generate transformation
languages and their transformation engines based on DSLs [HRW15, AHRW17, RRW15,
HHRW15, Wei12], we have explored tagging languages [Loo17, MRRW16, GLRR15], vari-
ous forms of the UML and its derivatives [Sch12, Wor16, Hab16, Rei16, Rot17] and plenty
specific languages.

Despite MontiCore is an academic tool to explore modeling and meta-modeling techniques,
after 14 years of development, it has reached an extraordinary strength and is thus increas-
ingly used in industrial projects, like energy management [Pin14], as well as in scientific
projects of entirely different nature, such as simulation of city scenarios for autonomous
driving [Ber10] or human brain modeling [PBI+16]. MontiCore, however, does not pri-
marily focus comfort, e.g., graphical editing, but advanced functionality for model-based
analysis or synthesis of software intensive systems as well as quick textual editing for
experienced users.

We would like to thank all current and former members of our group as well as all students
and apprentices who helped to develop MontiCore in its current shape. Namely, we would
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like to thank Kai Adam, Professor Dr. Christian Berger, Vincent Bertram, Arvid Butting,
Anabel Derlam, Imke Drave, Robert Eikermann, Timo Greifenberg, Dr. Hans Grönniger,
Dr. Tim Gülke, Dr. Arne Haber, Guido Hansen, Olga Haubrich, Lars Hermerschmidt,
Dr. Christoph Herrmann, Gabi Heuschen, Steffen Hillemacher, Oliver Kautz, Carsten
Kolassa, Dr. Anne-Therese Körtgen, Thomas Kurpick, Evgeny Kusmenko, Dr. Holger
Krahn, Dr. Stefan Kriebel, Achim Lindt, Dr. Markus Look, Professor Dr. Shahar Maoz,
Matthias Markthaler, Dr. Klaus Müller, Dr. Pedram Mir Seyed Nazari, Antonio Navarro
Pérez, Nina Pichler, Dr. Claas Pinkernell, Dr. Dimitri Plotnikov, Deni Raco, Dr. Holger
Rendel, Dr. Dirk Reiss, Dr. Daniel Retkowitz, Dr. Alexander Roth, Dr. Martin Schindler,
David Schmalzing, Steffi Schrader, Dr. Frank Schroven, Christoph Schulze, Igor Shumeiko,
Brian Sinkovec, Simon Varga, Dr. Steven Völkel, Dr. Ingo Weisemöller, Michael von
Wenckstern, and Dr. Andreas Wortmann. The individual contributions to MontiCore and
its derivatives resulted in numerous publications1. Special thanks go to Marita Breuer and
Galina Volkova, who maintain and extend MontiCore, as well as to Sylvia Gunder, who
ensures that all financial and project activities supporting our language workbench project
MontiCore are running perfectly.

We also would like to thank the authors or co-authors of several chapters, who partially
described their contribution directly in this reference manual.

In addition, we would like to thank all reviewer for their intense reviews of certain chap-
ters (chapters are mentioned in brackets): Kai Adam (Ch. 1,9,14,19), Vincent Bertram
(Ch. 15,17), Arvid Butting (Ch. 7,9), Imke Drave (Ch. 1,2,3,4,12,16), Robert Eikermann
(Ch. 7,8,9,10), Timo Greifenberg (Ch. 3), Guido Hansen (Ch. 4,6,13), Olga Haubrich
(Ch. 2,17), Steffen Hillemacher (Ch. 5,12), Oliver Kautz (Ch. 3,6,9,11), Evgeny Kusmenko
(Ch. 7), Achim Lindt (Ch. 2,8), Nina Pichler (Ch. 18), Deni Raco (Ch. 7,10), David
Schmalzing (Ch. 3,6,11), Christoph Schulze (Ch. 15,19), Igor Shumeiko (Ch. 5,12), Brian
Sinkovec (Ch. 9,18), Simon Varga (Ch. 4,6,13), Michael von Wenckstern (Ch. 3,13,14) and
Dr. Andreas Wortmann (Ch. 7,9).

To all readers of this manual: We hope you enjoy reading this manual and trying out our
language workbench MontiCore as well as the tools generated with MontiCore. In case
you have any suggestions or questions do not hesitate to contact us.

Aachen, 23.12.2017

Katrin Hölldobler, Bernhard Rumpe

1www.se-rwth.de/publications/
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