Reversible Computation and Reversible
Programming Languages
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Syntax Domains

prog € Progs s € Stms
p € Procs e € Exps

d € Vdecs © € ModOps
t € Types ® € Ops

g €Plds =z e€Vars ce€ Cons
Grammar
Prog = Pwmain P Janus program
d =z | 2] scalar and array
t ::= int | stack data types
Pmain := procedure main () (int d | stack z)* s main procedure
p ::= procedure q(t z, ... ,t x) s procedure definition
su=x @=c|zle] O=e assignments
if e then s else s fi €| conditional
from e do s loop s until e | loop
push(z,z) | pop(z,x) | stack modification
localtxz=e s delocaltz=e | local variable block
call g(z, ... ,z) |uncall ¢(z,...,x) | procedure invocation
skip | s s statement sequence
ex=c|z|zle]l] |e®e|empty(z) | top(x) | nil expression
c = -2147483648 | --- |0 | 1| --- | 2147483647 integer constant
(=231 to 231 — 1)
@Go=+|=|" operator
Qu=0Q | *|/|h|&]]|&&]| I operator
] 3 [ = [ o] ]| 2

Fig. 1. Syntax of Janus
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Fig. 2. Reversible structured control flow
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