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Preface

This Festschrift volume accompanies a colloquium held at the University of Pennsylvania
on May 24–25, 2024 in celebration of the distinguished career of Val Tannen. Attendants
gathered from all over the world to express their admiration for Val as a researcher as well
as their love for him as a person. We are lucky to have him as a role model: a teacher, a
mentor, a collaborator, a colleague, a friend (several categories often apply).

The articles presented here are scientific offerings from some of us to Val. They pertain
to some of the many areas of his research interests. Our one regret is that, to preserve the
element of surprise, we could not collaborate with Val on these papers, nor could we at least
ask for his feedback. This is a pity, as Val is famously unfailingly insightful, always honest,
and extremely generous with his time.

Val has contributed seminally to the principles of both programming languages and
databases and also to the cross-pollination and unification of the two areas. He also
contributed to bioinformatics and to systematic and evolutionary biology. For lack of space,
we cannot do justice here to his manifold contributions, and can only include a few highlights.

One of Val’s major contributions is the use of structural recursion, together with other
ideas from functional programming and type theory, to inform the design of query languages
for post-relational data. Besides providing the theoretical underpinning for query optimization
over nested-relational, complex-valued and object-oriented data, his work yielded – through
the use of comprehensions – a standard technique for embedding relational databases in
programming languages. Modern database systems support user-defined aggregates using a
template that is an instance of Val’s techniques.

Val was instrumental in unifying a series of classic database optimization techniques
that had been previously developed independently and implemented in different phases of
the optimizer, with only limited interaction. Examples include rewriting using materialized
views, join minimization, semantic optimization, index- and hash-based query evaluation, all
of which were unified by reduction to query minimization under constraints. This enabled
a novel, chase-based optimization approach in which these techniques, as well as other
techniques that had not been explicitly articulated, are implicitly considered simultaneously.
This allows them to feed off each other synergistically to yield plans that standard phase-based
optimization will necessarily miss even if given unbounded computational resources. Val’s
work on chase-based optimization brought a purely abstract concept, the “chase”, introduced
for theoretical studies of logical constraints, to the attention of developers of query optimizers.

A highly celebrated outcome of Val’s work is the invention of provenance semirings, which
yield a generalization of many adjuncts to relational databases, such as probabilistic databases,
C-tables, bag semantics, and even database security, enabling their unified treatment. In
addition, provenance semirings provide a widely adopted general formalism for defining,
capturing, storing, reasoning about, and optimizing data provenance. By now, the elegant
concept of K-relations is widely known, well beyond the database research community, and
has been applied in domains as diverse as operating systems, programming languages, and
verification. Closer to home, Val’s work has inspired database researchers to use K-relations
as a tool in analyzing the fine-grained complexity of query evaluation, or to extend relational
query optimization techniques to tensor processing systems.

Val’s work features a common leitmotif: the surprising unification of seemingly disparate
concepts and theories. Such unification is not achieved by devising complicated hybrid
unions of these theories, but rather by distilling them down to their essence in sublimely
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0:x Preface

elegant style, thus exposing their commonality. Unsurprisingly, some of his PhD students
nicknamed Val the Great Unifier. We hereby dub him the Amazingly Insightful Great
Unifier, a well-deserved title whose acronym is moreover a nod to the sharp wit that earned
him a reputation as a delightful conversationalist. We are looking forward to many more
conversations with him, both scientific and social in nature.

May 2024

Antoine Amarilli
Peter Buneman
Daniel Deutch
Alin Deutsch
Zack Ives
Dan Suciu

Also on behalf of the contributing authors listed below.
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