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While it is indubitably impossible to summarize all the many important aspects
of Ernst-Rüdiger Olderog’s scientific contributions and to do justice to each and
every one of the areas that he contributed to, it is remarkably easy to identify and
characterize the common core behind his investigations. An important leitmotif
in his research agenda is semantics, the study of meaning.

Even if a significant share of his research does not study semantics in and
of itself, but rather as a means to an end, Ernst-Rüdiger Olderog stands out as
having recognized the significance of semantics as an important foundation in
the first place. He accurately observes how crucial the study of the meaning of
a mathematical object of study is for the progress of a research area as a whole,
as well as for achieving the individual results he is looking for. The most promi-
nent results that Ernst-Rüdiger Olderog’s research enables are various forms of
correctness results, as are engraved in the name of his research group: “Cor-
rect System Design”. The main analytic tool to obtain them, though, is Ernst-
Rüdiger Olderog’s dedication to semantics.1 Be it to develop an understanding of
concurrency by logical communication formulas to algebraic process terms and
further to Petri nets [21], to understand sequential and concurrent programs for
the purpose of verification [3,2], or specification and verification techniques for
real-time systems [26]. A strong devotion to semantics is a pervasive aspect of his
research throughout his career [27,4,28,5,21,3,22,12,26,11], whether on commu-
nicating processes [28,27], concurrency at large [5,4,21], real-time systems [26,22]
and specification languages for richer realtime systems [15,12], traffic agents [9,8],
or games for distributes systems synthesis [11]. Ernst-Rüdiger Olderog’s atten-
tion to semantics is quite prominently featured already in the first column of a
paper on his first research results [20]:

To explore the applicability of this idea, we have to formalize what
“capturing the true partial correctness formulas” means. [20]

In that paper he investigates completeness of Hoare calculi and limits thereof for
programs with procedures [20,19] based on his dissertation [18], refining earlier
results of Clarke [7]. It is quite an achievement for a proper treatment of seman-
tics to span such a wide range of topics, each with its own different conceptual
and technical challenges.

Most of his Ph.D. students got accustomed to Ernst-Rüdiger Olderog’s quest
for semantics quite quickly. So quickly that there was ample opportunity to over-
hear the following question among the first raised during many random hallway

1 As reflected in the former name of Ernst-Rüdiger Olderog’s group: “Semantics”.
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conversations among students about their most recent (sometimes ingenious but
certainly still immature) discovery:

“Was soll denn das heissen???”
which roughly translates to: “But what’s that even supposed to mean???”

Of course, Ernst-Rüdiger Olderog himself used an infinitely more polite and
modest way of rephrasing this question, albeit in a semantics-preserving way.
But by carefully thought-out remarks and polite questions, Ernst-Rüdiger made
sure his students ultimately understand that everything else crumbles apart
unless the semantics holds it all neatly together. It takes the right semantics
to start off a scientific development. If the semantics is inappropriate, the best
theorems about it do not help. If the semantics expresses the right aspects, but
exposes them in inapt ways, then proofs about the semantics become tedious.

Ernst-Rüdiger Olderog does not just ask whether a semantics is “right”. He
asks whether it is “exactly right”. Does the semantics fit to the intuitive expecta-
tions for the domain of discourse? Does it lend itself to extrapolating appropriate
verification and reasoning techniques? Does it pass muster under the respec-
tive principles of semantics, such as compositionality principles in denotational
semantics or progress properties in operational semantics? Does it lead to sim-
ple and elegant proofs? A semantics that is exactly right will satisfy all these
criteria, which leads to a spectrum of quite finely nuanced semantical choices
that the uninitiated might struggle with.

Indeed, Ernst-Rüdiger’s focus on getting the semantics right also makes all
the sense in the world in another context. Higher-order proof assistants such as
Isabelle [17], Coq [16], and Nuprl [1] make it possible to develop rich theories
with machine-checked proofs. Since that makes mistakes in proofs impossible
(if the prover kernel is implemented correctly), getting the semantics right as
reflected in the basic definitions themselves is what probably matters the most.

Ernst-Rüdiger Olderog deserves particular admiration for his dauntless inves-
tigation of semantical nuances in ever more demanding challenges. Rather than
settling for the (already very challenging) world of concurrent processes [21], he
went on to a semantic study of programs [3,2], even concurrent programs, with
all their extremely subtle semantic interactions. In shared-variable parallel pro-
grams and synchronization in parallel programs, a fine line separates a permissive
semantics that allows all kinds of concurrent interactions but makes analysis and
predictions impossible from a semantics that makes verification straightforward
but is so overly restrictive that it hardly does justice to the intended purposes
of concurrent programs. Rather than settling for the challenges of concurrency,
however, Ernst-Rüdiger went on to study the semantical challenges of real-time
systems [26], and did not shy away from subtle and challenging integrations of
real-time reasoning with concurrency and rich data structures [15].

These directions of real-time systems as well as of semantically integrating
real-time systems with complex systems aspects were one instrumental part of
the AVACS project Automatic Verification and Analysis of Complex Systems [6].
Ernst-Rüdiger Olderog played a major role in AVACS, where he has been serving
as the coordinator for the whole Real-Time Systems group R as well as for one
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of its 3 subprojects on real-time systems with complex aspects such as rich data
[23] ever since its beginning in 2004 until today. AVACS is a Sonderforschungs-
bereich/Transregio funded by the German Science Foundation (DFG) spanning
real-time systems (the R subprojects), hybrid systems (H), and systems of sys-
tems verification (S) in a major research initiative of researchers at the University
of Oldenburg, the University of Freiburg, the University of Saarbrücken as well
as the Max-Planck Institute in Saarbrücken. AVACS involved around 10 subpro-
jects, each with around 5 principle investigators and even more researchers.

While real-time systems have received significant attention by the research
community at large, Ernst-Rüdiger Olderog noticed early on that real-time
systems are not just important in isolation but that real-time aspects arise in
systems with a proper software structure [29,24,30,12,15,25,26,23]. These consid-
erations include transformations from real-time specifications to program specifi-
cations [29], decompositions of Duration Calculus formulas into untimed systems
communicating by timers [24], and a verification and design approach for real-time
software in Programmable Logic Controllers (PLCs) [22], which was held together
by a backbone of a semantic link via Duration Calculus between Constraint Dia-
grams and PLCs, and which had applications in railway signaling systems. This
approach has been implemented in the verification tool Moby/PLC [10], which
led to Moby/RT [25], a more general verification tool for real-time systems with
a similar basis. Ernst-Rüdiger Olderog pursued his interest in combinations of
specification techniques further in the development of CSP-OZ-DC [15], an inte-
gration of Communicating Sequential Processes with Object-Z and Duration Cal-
culus, which formed an important foundation for the real-time efforts throughout
AVACS to understand the interaction of concurrent process behavior, infinite data
structures, and continuous real-time dynamics [23].

In addition to serving as scientific director for the real-time efforts in AVACS,
Ernst-Rüdiger Olderog also contributed to efforts on the hybrid systems side,
especially in verification efforts for traffic agents obeying certain cooperation prin-
ciples, both in railway systems [8] as well as in car platooning [9]. The basic obser-
vation that made an analysis more feasible, was that such traffic applications can
often be simplified by partitioning its operations into phases where traffic agents
are still far away, then when they come closer and need to negotiate a safe action,
as well as when they are correcting their actions to avoid or mitigate safety risks.
Of course, the corresponding verification principles are backed up by a detailed
semantical analysis how, generically, the components of such a system can inter-
act to justify its correctness. Careful considerations exploiting the abstract struc-
ture of traffic also led to a dedicated logic for multilane scenario reasoning in cars
by abstracting the motion qualitatively in spatial interval logic [14,13] again, of
course, with a dedicated semantics suitable for the application domain.

I cannot say for sure whether Ernst-Rüdiger Olderog found the meaning of
life yet, but with all his dedication to giving it all a semantics, I am confident
that he is leading a life for meaning. Congratulations, Ernst-Rüdiger Olderog!
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