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{ True} { True}
putc,...(v); getc, .. (); {0 buf}

{ True} {r.3v.r = v} echorec(f) =
let x := getc() in

/ |Og({’, X);
putc(x)

{3v.0— v :buf}

{¢+— v:buf}
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Prior work on multi-language program verification has achieved impressive results, including the compositional
verification of complex compilers. But the existing approaches to this problem impose a variety of restrictions
on the overall structure of multi-language programs (e.g., fixing the source language, fixing the set of involved
languages, fixing the memory model, or fixing the semantics of interoperation). In this paper, we explore the
problem of how to avoid such global restrictions.

Concretely, we present DimSum: a new, decentralized approach to multi-language semantics and verifica-
tion, which we have implemented in the Coq proof assistant. Decentralization means that we can define and

27

reason about languages independently from each other (as independent modules communicating via events),

but also combine and translate between them when necessary (via a library of combinators)
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SPEC-ECHO
echo — —getc()r; v < putc(v); R(V')

«echo()r;R(v)

SPEC-PUTC
putc — Vi 0 v (V <write(/,1); 0+ v R(V))

< putc(v)sR(V)

getc, ..() = local x[1];read(x, 1);!x

SPEC-GETC
getc —, getc . Vi v. 0+ v -k (read(£,1);3V . 7 > v « R(V))

vegetc(); R(v)
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SPEC-ECHO
echo —, echo,ec

vegete()r; v < pute(v); R(V)

v+echo();R(v)
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ec()

tCec ()
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:

pUthseudo(V) =
buf = buf ++ [v];
if * then
¢ := alloc(|buf);

{ «— buf;
write((, |buf|);
buf =[]

return 0




2tCrec ()

<)

Pseudo

pUthseudo( )
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!HCaII(putc, v); ©; v —MReturn; R(v')
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SWITCH-REDIRECT
1< P! => P’

!He;P

e, | = ®;v —?MReturn; R(V)
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fed, 't‘@ *1'@ (Call(f,v)) = P

getcrec() !H[.®r [ Dro ]
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PSEUDO-WAIT-CALL PULC, s eucio (V)

f,v «2Call; v f(V)p; MReturn(v); @; P
O.r

¢gr(Cal|(putc, v))
e ] = ®;v —?MReturn;R(V)

f,v 2ol cy|l. v f(V)p;. ..




SWITCH-LINK-L-IN
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getc, .. ()

SWITCH-LINK-L-IN
Y. (?Call(f,V)) P, +Pfv

1 e ®;v —?MReturn; R(V)

I v/« putc(V)p;. ..
] ' |
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