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syntactical
equation

operational
equivalence

denotational
equality

t = u

Do t and u denote the 
same (mathematical) 
object?

Given any “closing” 
context C, do 
evaluations of C[t] 
and C[u] yield the 
same value?
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machine



Muroya (U. B’ham. & RIMS, Kyoto U.)8

call-by-value
equational

theory

contextual
(operational)
equivalence

graph-rewriting
machine

graphically



Muroya (U. B’ham. & RIMS, Kyoto U.)9

call-by-value
graph-equational

theory graphically

contextual
(operational)
equivalence



Muroya (U. B’ham. & RIMS, Kyoto U.)10

call-by-value
graph-equational

theory graphically

contextual
(operational)
equivalence

all and only values are duplicable
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SECD machine dGoI machine

● stack of closures
● environment
● control string
● dump

● graph
● evaluation control 

(“token”)
● rewriting flag
● computation stack
● box stack
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dGoI-machine transitions
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“Until the difference is reduced”
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related proof techniques:
logical relations
applicative bisimulations
envirionmental bisimulations...
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modular proof of soundness
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semantical criteria of primitive 
operations (function constants) 
to preserve beta-law?



Muroya (U. B’ham. & RIMS, Kyoto U.)

Equivalence of programs

38

syntactical
equation

operational
equivalencegraphically?t = u

Given any “closing” 
context C, do 
evaluations of C[t] 
and C[u] yield the 
same value?

modular proof of soundness
using U-simulations

cost-sensitive equivalence?
(cf. [Schmidt-Schauss & Dallmeyer, 
WPTE ’17]


