
Augmenting Type Signatures 
for Program Synthesis

Bruce Collie
University of Edinburgh

bruce.collie@ed.ac.uk
baltoli.github.io

TYDE 2019

mailto:bruce.collie@ed.ac.uk


CODE

A Compiler

COMPILER PROGRAMCODECODE



CODE

“A Sufficiently Smart Compiler”

COMPILER PROGRAMCODECODE



CODE

“A Sufficiently Smart Compiler”

COMPILER PROGRAMCODECODE



CODE

“A Sufficiently Smart Compiler”

COMPILER PROGRAM
CODECODE



CODE

“A Sufficiently Smart Compiler”

COMPILER PROGRAMCODECODE



The Problem



The Problem



The Problem



The C Type System

char, int, float, double, void, ...

struct S { int x; float y; }

int *, char[], struct S*, ...

void (*f)(int, float*);
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P(A,B)

P(A,B) and Q(B, C)

P(A, B) and no R(B, C)

Type(A, int)

Pointer(A)
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void gemv(
  int m, int n, 
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void gemv(
  int m, int n, 
  float *a, float *x, float *y);

size(y, m)
size(x, n)
output(y)

Loop(float*, y, m)
Loop(float*, x, n)
Store(float*, y)
ComputeIdx(float*, a)
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Results

● 100+ functions, 7 libraries
● Generalization + integration
● Varied domains + use cases
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