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ABSTRACT

Region inference is a type-based analysis and transformation of programs that supports
static memory management. Developed by Tofte. Talpin and others, region inference
has been shown to be sound for the programming language Standard ML, and together
with subsequent analyses provides practical static memory management for Standard
ML implementations.

The goal of this dissertation is to demonstrate the safety of region inference. by
mechanically verifying it with an automated deduction system. Such a verification not
only increases confidence in static memory management as a viable implementation tech-
nique, but also demonstrates the power of automated deduction systems in formalizing
and verifyving type-based program transformations.

We present a region inference system for an idealized language based on intersection
types. The system shares many properties with the Tofte-Talpin system. In particular.
we use an effect system to track the lifetimes of program values, and the approach used
to prove the translation safe is similar to that used for the Tofte-Talpin system.

We then formalize the system using an automatic theorem prover and mechanically
verify a soundness result for the translation that proves the safety of region inference.
We present many of the practical aspects of formalizing and verifying a large system.
which required more than 900 verified results. This provides the first known mechanical

verification of region-based static memory management.
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Preface

When you are about to begin.

writing a thesis seemns a long. difficult task.

That is because it is a long. difficult task.

Joe Wolf. How to Write a PhD Thesis

Well. here it is. After five long years. In that time I have married. built a house. and

seen the birth of our son. So it is to my family that [ owe the deepest gratitude for their

understanding and infinite patience. Without their support none of this would have been
possible.

This work was conducted in the environment of the Church Project. that provided
context. contacts, funding, intellectual and moral support. To all the members I am very
grateful. In particular, my thesis committee members Robert Muller, Assaf Kfoury. and
Joe Wells. To Bob especially I owe a great deal, as it was his daily support, patience and

encouragement that saw the work finished.
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