
Interpreter

Program: p(x,y,z)

Data: <3,4>

Partial
Evaluator

Program: p(x,y,z)

Data: <3,4>
, = p(3,4,z)

p(x,y,z)               Subject program

,

         Residual program

Partial evaluation
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Trace

for each ray do
    Trace (T, )

Ray tracing of solid models
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Partial
Evaluator

(T, )

T

for each ray do
    

Display
od

Other examples:
     For many blocks b: Encrypt(key, b)
     For many strings s: Write(fd, s)
     For many substrings of s: Match(pat, s)
     For many programs p, Parse(grammar, p)
         - a hint that PE is relevant to compiling
         - bison, yacc, etc.

Ray Tracing and Partial Evaluation
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Reducing/eliminating interpretation overhead•

Correctness issue: need to be able to match states in subject program with states 
in the residual program

○
Transforming interpretation of data into control state•

Rate of change of arguments•
Language translation•

constant folding○
loop unrolling○

Uniform approach to several compiler optimizations•

An account of compiling (translation) and compiler generation•

Partial Evaluation Themes
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   dynamic (or delayed)
static
(or supplied)

Some Notation
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translation/compiling

projection
1st Futamura

Futamura Projections
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projection
2nd Futamura

3rd Futamura projection

𝑝𝑒

compiler

compiler-compiler

More Futamura Projections
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Futamura projections as a right-shift
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a 𝜆-term defines a 1-argument anonymous function

trivial partial evaluator
challenge: create a non-trivial partial evaluator (next few lectures)

Does a partial evaluator exist?
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