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This Festschrift cgnfains papers written by friends, students and colleagues to
honor Manfred Broy in celebration of his 60th birthday. It presents results in the
area of systems and software engineering - Manfred’s research area - comprising both
theoretical and practical aspects.

The Festschrift is divided into two volumes. The first volume contains ten scien-
tific contributions and presents results for the more foundational issues of Manfred’s
research area ranging from formal verification and specification to cencurremcy and
formal transformation. The second volume comprises seven papers and is devoted
to more practical aspects of systems and software engineering. It presents interest-
ing approaches to model-driven, automated, and change-driven software development
and discusses issues in feature-oriented modeling, abstraction patterns and framework
construction. The papers of both volumes have a clear relation with Manfred’s re-
search; some of them even compare or extend Manhiie’s work, and all papers contain
personal notes of the authors where they explai}\the relationship with Manfred.

Manfred Broy is one of the internationally mést well-known and most influential
German computer scientists. He is a great researcher and teacher in the area of
software and systems development where he always bases his methods on clear logical
and mathematical principles and. techniques. His aim is to master the specification
and development of complex soﬁtv&?are systems by applying well-thought processes,
designing flexible software architectures and using modern tools.

Manfred was born.in 1949. He received in his Diploma degree in Mathematics
and his PhD and Habilitation in Computer Science from Technical University of
Munich in 1976, 1980, and 1982, respectively. His advisor was Friedrich L. Bauer,
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the founding father of German Computer Science. Manfred went on as a researcher
and scientific assistant at the Technical University of Munich until 1983, then as
full professor at the University of Passau, Germany, from 1983 to 1989, including a
period as founding dean of the Faculty of Mathematics and Computer Science from
1983-1987, then back as full professor at Technical University of Munich and chair
of Systems and Software Engineering from 1989, which is his current position and
where he was also the founding dean of the new faculty of Computer Science in 1992.
Manfred is a member of the IFIP Working Groups 2.2 and 2.3, of the European
Science Academy and the German Academy Leopoldina of Natural Scientists; he has
received numerous further honors and prizes including a Dector Henoris Causa from
University of Passau and the most prestigious Gottfried VKilh lm Leibniz Prize of the

German Science Foundation. \

Manfred’s more than 300 articles and papers show that his research interests
span all core topics of software and systems Ie}gineering and include foundations,
methods, processes, models, description, techniques and tools. A main characteristic
of his research is that all his contributionstare always based on clear and sound math-
ematical and logical foundations. In the beginning of his career he was a member
of F.L. Bauer’s and Klaus Samelson’s research group working in the CIP project on
“Computer-Aided Intuition Guided Programming”[?l. The (at that time) revolution-
ary idea of the project was to consider programming as a fully formal activity?®! where
program transformations are the key for a rigorous machine-supported top down ap-
proach to derive executable programs from formal requirement specifications. To
achieve this a‘formal notion of program transformation, a new approach to algebraic
specification of data types and the first wide spectrum language CIP-LY were devel-
oped by Manfred and his colleagues (among them MW — one of the editors of this
volume). The CIP-L language was covering all phases of the program development
process ranging from non-executable logical notations for specifying requirements and
applicative programming concepts and abstract data types for software désign to
procedural and imperative programming constructs; program transformations were
formally connecting the different levels of abstraction and in many cases correctness
proofs were ensuring the soundness of the translations. 20 years later these ideas found
a revival in model driven development and in particular in the Model-Driven Archi-
tecture MDA of OMG - with the difference that models and model transformations
replace (wide spectrum) programs and program trangformations (cf. Ref.[42]).

Manfred made important contributions toéﬂ aspects of the CIP approach. He
was involved in the design and the formal mathematical semantics of CIP-L; he devel-
oped many program transformations (see e.g. Refs.[3, 25, 31]); in the area of algebraic
specifications he was one of the authors of the so-called loose semantics®9!, the theories
of hierarchicall*®! and of partial abstract data types®®!, the algebraic semantics!3" of
many programming language concepts (including nondeterminism[?!, gotos?2, and
communicating sequential processes®¥), and studied the relation between algebraic
specification and program correctness?”). But Manfred was not only interested in
theory and semantics; he always found it very important to carry out case studies
and to validate theoretical results in practice. A good example is his use of the Larch
proof assistent for verifying program developments (see Ref.[12]); 20 years later, To-
bias Nipkow reworks the Majority Vote Algorithm - one of Manfred’s case studies
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- in the Isabelle/HOL theorem prover (see Ref.[43] in this volume). Another very
nice example is the following: in 1979 Albert Endres from the German IBM branch
challenged Manfred by claiming that a fully formal description of a text editor would
be infeasible. Of course, Manfred accepted this challenge and won it by writing a
very clear formal specification in CIP-L (see Ref.[6]).

Since the beginning of the 80ties concurrency and interaction are the guiding
topics of Manfred’s research. Already in his PhD thesisl®) he studies key issues of
concurrent programming like fairness, nondeterminism, and communication and uses
program transformations for defining an operational and a deglarative semantics of
parallel and concurrent program constructs. o

In his habilitation thesis (see also Ref.[7]) he develgps @ new completely for-
mal “theory for nondeterminism, parallelism, communieation and concurrency” where
communicating systems are described by mutua% recursive systems of nondetermin-

istic equations for functions and streams. S

In the following years he refines andcompletes this theory resulting in the elegant
denotational FOCUS approach to tlﬁts cification and development of interactive
systems®9. The basic concept is a n jion of a finite or infinite stream of messages
for describing the communication history between two entities of a data flow network;
then a network component. is represented by a stream-processing function mapping
input streams to output streams, and a concurrent system is constructed by compos-
ing stream-processing functions using appropriate composition operators such as se-
quential composition, parallel composition, and feedback. In several further excellent
papers Manfred equips the stream model with a compositional notion of refinement/!!
and extends ityto cover distributed!®, timed!'!)| and mobile systems!*! (for a compre-
hensive presentation see also Bernhard Rumpe’s paper in this Volume[44]).

As Manfred writes in Ref.[25], systems and software engineering is “orgamized in
a development process for carrying out a series of modeling tasks in a systematic way.
It requires modeling and description of the application domain, softwaré\(equifements,
software architecture, software components, their implementation anid deployment”.
In contrast to the usual practice where most of these tasks rely oninformal text and
graphical description techniques Manfred’s claim is that all these tasks should and
can be “completely carried out within a mathematically a\nd scientifically respectable

theory” 39, "
In his engineering approach a mathematicalis;rs model” serves a basis for sys-
tem specification, system development by refinement, and system implementation?:18],

Manfred chooses the stream model as+«his system model and shows that many de-
sign notations such as state machines®®, Message Sequence Charts!'*, SDLI! and
UML-RT components*! can be Scientiﬁcally founded on the stream model; refine-
ment notions such as component glass box!'8 and blackbox refinement can be defined
on top of the refinement for stréam-processing functions. In recent papers he gives
concise mathematical foundations of UML2% and of service-oriented computing!?26]
in terms of stream-processing functions (for an insightful comparison with a feature-
oriented approach see the paper of Lengauer and Apel*!] in this volume). The system
model provides also a basis for powerful tool support. His AutoFocus tool®® supports
component-based modeling of reactive, distributed systems and provides Java code
generation, automatic test case generation and model checking of specifications and
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refinements.

Manfred is also very influential in practical issues of systems and software engi-
neering. He is one of the proponents of the standard process model V-model RT[?]
for German governmental software projects and is involved in discussions about
the nature of components?!!, challenges for software-intensive systems'® and au-
tomotive software engineering!'”). Current topics of Manfred’s research are require-
ments engineering®®!| architectural models¥, quality assurance[*!, and development
methods!?® for complex industrial-scale software systems in the context of various in-
dustry cooperations in the telecommunications, avionics, autom(}tive, banking, and
business information systems domains. As a teacher he V\% shaping the computer
science curriculum of the University of Passau in the eight{es; he wrote four standard
volumes of introduction to computer science'”), he created recently a new master
degree on automotive software engineering and is involved in a Bavarian elite master
degree on software engineering. Last not least s\l‘slce about 20 years he is director of
the famous Marktoberdorf summer schools for\yoﬁng computer scientists and math-
ematicians working in the field of formal\wf‘tware and systems development.

The influence of Manfreds scient}ﬁc contribution is not limited to the computer
science community in Germany. Neithér is it limited to the European or American
region. One of the editors of this volume, RL, has witnessed how Chinese computer
scientists, in particular their young generation, benefited a lot from Manfreds lessons
and expertise. RL met.him the first time in Enschede, Netherland, in 1978 during an
IFIP Working Group 24‘ meeting and then in Munich at a meeting of F.L. Bauer’s
group. Since«then Manfred has taken care of sending regularly the TUM technical
reports in computer science to the Institute of Mathematics of the Chinese Academy
of Sciences. After his moving to the University of Passau, the Chinese Academy
of Sciences again received research reports from Passau for many years. All these
reports have helped many Chinese computer scientists in getting access to the research
frontiers in programming theory and formal methods of software engineeringsat that
time. Together with Bernd Krieg-Briickner, formerly also a membex of ‘E.L. Bauer’s
group and currently a leading professor at FB3 Bremen Univers(ty}\/[anfred visited
China in 1985 to give a series of lectures on the programming language Ada, abstract
data types and program transformation. Young researcherstand students from many
Chinese universities and research institutions attended these lectures. Many of them
remember this valuable experience even after sevelxii)ecades.

As editors of the Festschrift we thank all authors fer their scientific contributions.
We also would like to take the occasion to wish"Manfred many more scientifically

fruitful years to come. 3

3 Martin Wirsing and Rugian Lu
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