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I arrived in Pisa at the beginning of 1968, after getting my degree from the
Politecnico of Milan. At that time Antonio Grasselli was moving from the Po-
litecnico of Milan to organize the new curriculum in Computer Science at the
University of Pisa, and wanted to create a research group there. The group was
established at the Istituto di Elaborazione dell’Informazione (IEI) of the Na-
tional Research Council, and included initially Giorgio Levi, Ugo Montanari,
Franco Sirovich and myself.

The initial research activities of the group were in the area of image processing,
but, after a couple of years, the group, which in the meantime had been joined by
Gigina Carlucci Aiello, decided to modify its main research topic. Our conclusion
was that Artificial Intelligence was a new and more challenging area, allowing to
combine theoretical aspects with problems of practical interest, and we started
to redirect our research towards the topic. In those years, all of us spent long
periods in the USA, and this gave us an up-to-date view of the main research
themes, and allowed to establish international contacts.

The early research activities of Ugo can be placed mainly in this context.
Since the beginning Ugo showed a great autonomy in selecting important re-
search topics, and carried out high level research both in Pisa and while visiting
US institutions like University of Maryland, Stanford University and Carnegie
Mellon. His first papers deal with picture processing, graphics, graph gram-
mars, networks of constraints. These papers, most of which with Ugo as a single
author, have been published in famous journals [7,10,9,8,11,12]. Most of these
papers were later considered as pioneering papers in the above mentioned areas,
and are still widely cited.

My first joint paper with Ugo was about optimal smoothing in picture process-
ing, presented at the IFIP Congress 1971 [2]. The paper describes the use of op-
timization techniques based on dynamic programming for smoothing pictures,
and was the first of a series of papers where we studied the foundations of
dynamic programming. In other papers, we approached optimization problems
using artificial intelligence methods, consisting in finding minimal cost solutions
in ordinary or AND/OR graphs [3,5], and we explored the relationships between
dynamic programming and heuristic search methods [4].

In the second half of the seventies, the group had grown, and we became
interested also on different topics. In particular, we worked on a project aimed
at developing a programming environment based on a symbolic interpreter. I
would like also to point out a paper by Rocco De Nicola, Ugo and myself on
a formal comparison between message passing and shared memory, which is
perhaps the first of Ugo’s papers on the theory of concurrent computations [1].
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My last paper with Ugo was An Efficient Unification Algorithm, published in
the TOPLAS in 1982 [6]. Unification in first-order logic is the central step of the
inference rule called resolution, used, in particular, by interpreters of the lan-
guage Prolog, which had appeared in the seventies. The unification algorithm, as
originally proposed, could be extremely inefficient; therefore, various researchers
started to analyze the complexity of the problem and studied more efficient al-
gorithms. We became interested in this topic in 1976, and developed a linear
algorithm, which was presented in a Technical Report in 1976. Unfortunately,
a similar result had independently been proposed by Paterson and Wegman,
and thus we reformulated our result as an efficient, but not linear, unification
algorithm. Our paper represents the unification problem as the solution of a
set of equations and presents a nondeterministic algorithm, from which the ef-
ficient algorithm is derived. It is interesting to remark that many authors who
have cited our paper consider the “Martelli and Montanari algorithm” to be the
nondeterministic one, rather than its efficient version.

At the end of the seventies I moved to the University of Torino, but I still
remember with great pleasure the years spent in Pisa, when we carried out
exciting scientific work in a pleasant friendly atmosphere.

Happy birthday, Ugo.
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