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John C. Reynolds (1935-2013)

(1953-56) Purdue University. B.S.
(1956-61) Harvard University. Ph.D.
(1961-70) Argonne National Laboratory.

Part-time Professorial Lecturer at
University of Chicago and Assistant
Professor at Stanford University.

(1970-86) Syracuse University. Professor of
Computer Science.

(1986-2013) Carnegie Mellon University.
Professor of Computer Science.
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Most research fields are apple trees: most of the
low-hanging fruit have already been picked, so you
have to be a good climber to get the leftovers. The
great researchers are the ones that can spot new
trees.—Peter O’Hearn
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Ph.D. Thesis

(1961) Surface Properties of Nuclear Matter

A big number-crunching program designed to produce an un-
interesting computation of an unimportant quantity in a bad
approxiamtion.—John Reynolds
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Early works (1961-69)

(1965) COGENT, A Compiler and Generalized Translator
I Early compiler generator.

(1968) Automatic Computation of Data Set Definitions
I Early abstract interpretation, more than a decade ahead of time!

(1969) Transformational Systems and the Algebraic Structure of Atomic
Formulas

I Anti-unification algorithm. Basis of inductive logic programming.
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I Early abstract interpretation, more than a decade ahead of time!

(1969) Transformational Systems and the Algebraic Structure of Atomic
Formulas

I Anti-unification algorithm. Basis of inductive logic programming.

These works [. . . ] would already have given a very respectable ca-
reer. But it was now that John entered a kind of golden period, and
extended run of high productivity and extreme quality.—Brookes,
O’Hearn, Reddy
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Golden Period (1970-84)
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(1970) GEDANKEN - a Symple Typeless Language Based on the Principle
of Completeness and the Reference Concept

I Untyped call-by-value language with references.

I’ll never design another untyped language.—John Reynolds
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(1972) Definitional Intepreters for Higher-Order Programming langugages
I Introduces defunctionalization.
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Olivier Danvy—So, in your opinion, what would be the intended se-
mantics of the meta-language?

Peter Landin—Call-by-value, of course!
John Reynolds—Call-by-name, of course!
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(1974) Towards a Theory of Type Structure
I Introduces the polymorphic lambda calculus (λ2), which was

discovered independently by Jean-Yves Girard.
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(1974) Towards a Theory of Type Structure
I Introduces the polymorphic lambda calculus (λ2), which was

discovered independently by Jean-Yves Girard.

We must admit a serious lacuna in our chain of argument.—
John Reynolds
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(1975) User-Defined Types and Procedural Data Structures as
Complementary Approaches to Data Abstraction

I Pinpointed the “expression problem”, often revisited decades later.

You too? I’ve long been trying to catch up to where I was.—
John Reynolds
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(1981) The Essence of Algol
I Typed λ-calculus with subtypes, introduces semantics for local state.

What is less well known, and perhaps more striking, is the sheer num-
ber of absolutely first-rate contributions made by John across a broad
range, all of which display his characteristic deep insight.—Brookes,
O’Hearn, and Reddy
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(1983) Types, Abstraction and Parametric Polymorphism
I Formalizes parametric polymorphism (Abstraction Theorem).

So he locked himself in the library for six months and
wrote “Types, Abstraction and Parametric Polymor-
phism”. This is arguably the best paper on types
ever written.—Peter O’Hearn
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A fable (I/II)

Once upon a time, there was a university with a peculiar tenure policy.
All faculty were tenured, and could only be dismissed for moral turpitude.
What was peculiar was the definition of moral turpitude: making a false
statement in class. Needless to say, the university did not teach computer
science. However, it had a renowned department of mathematics.

One semester, there was such a large enrollment in complex variables
that two sections were scheduled. In one section, Professor Descartes
announced that a complex number was an ordered pair of reals, and that
two complex numbers were equal when their corresponding components
were equal. He went on to explain how to convert reals into complex
numbers, what "i" was, how to add, multiply, and conjugate complex
numbers, and how to find their magnitude.
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A fable (II/II)
In the other section, Professor Bessel announced that a complex number
was an ordered pair of reals the first of which was nonnegative, and that
two complex numbers were equal if their first components were equal and
either the first components were zero or the second components differed
by a multiple of 2π. He then told an entirely different story about
converting reals, "i", addition, multiplication, conjugation, and
magnitude.

Then, after their first classes, an unfortunate mistake in the registrar’s
office caused the two sections to be interchanged. Despite this, neither
Descartes nor Bessel ever committed moral turpitude, even though each
was judged by the other’s definitions. The reason was that they both had
an intuitive understanding of type. Having defined complex numbers and
the primitive operations upon them, thereafter they spoke at a level of
abstraction that encompassed both of their definitions.

The moral of this fable is that:
Type structure is a syntactic discipline for enforcing levels of
abstraction.
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Later works (1985-2013)
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(1995) Using Functor Category to Generate Intermediate Code
I Connects category theory to compilation.

Programming languages semanticists should be the obstetricians
of programming languages, not their coroners.—John Reynolds
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(2000) Intuitionistic Reasoning about Shared Mutable Data Structures
I Not the final version of separation logic, but introduces the

separating conjunction.

This paper came like a bolt from the blue.—Brookes, O’Hearn,
and Reddy
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(2001) Local Reasoning about Programs that Alter Data Structures
I Canonical semantics and proof theory of separation logic.

If it was a dirty program before, it’s not anymore.—John Reynolds
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(2002) Separation Logic: A Logic for Shared Mutable Data Structures
I Invited talk at LICS 2002.

A growing number of people are working on this formalism and. . .
well. . . we think we’re on to something.—John Reynolds
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Books

(1981) The Craft of Programming (Prentice Hall)
(1998) Theories of Programming Languages (Cambridge University Press)

http://repository.cmu.edu/compsci/1280/
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Awards

(2010) Lovelace Medal (British Computer Society)
(2007) Honorary D.Sc. Degree (Queen Mary, University of London)
(2006) Dana Scott Distinguished Research Career Award (Carnegie Mellon

University)
(2003) SIGPLAN Programming Language Achievement Award
(1971) ACM Annual Programming Systems and Languages Paper Award

(for paper on GEDANKEN)
(1953) National Science Talent Search

In his honour, the ACM SIGPLAN renamed the Oustanding Doctoral
Dissertation Award to the John C. Reynolds Doctoral Dissertation Award.
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Why was Reynolds so great? Well, he was brilliant and a hard working. . .
but one thing that was special was how he interacted with colleagues.
I met him in 1989, as a PhD student.
Working on specification logic, I was
sent to CMU to talk to John. John didn’t
know who I was. I stayed at his house,
and I started explaining my ideas. It wasn’t
going very well: I was explaining things
in an over-complicated fashion. John
never got angry, nor gave me a hard time,
but kept asking questions. After four hours
of questioning, he slapped his forehead and
said, “now I see what you’re up to”. He
didn’t care about fashion, funding, fame,
credit; all he cared about was ideas. When he learned a new idea, he was
very happy. And you could see it.—Peter O’Hearn
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