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Processes as Formulae

In process calculi:

a.(bmc) simulates a.bma.c

In MAV:

Fa<(b&c)—o(a<b)&(a<c)



Processes as Formulae

In process calculi:

(bmc)Rabna.c

/\

a(brnc)Rab .(bnc)Ra.c

brncRb brncRc

b
c
ok R ok
In MAV:
+b,b FC,C
ra,a rbec,b +a,a rbec,c
rE«(EeaE), <b F5<(B®E ,a-<c




From Proofs in MAV to Simulations

Fb.,b FC,cC
ra,a FbecC,b ra,a Fbec,c
rE«(EeBE ,a<b r5<(5a96 ,a<c

rE«(E@E),(a<b)&(a<c)



From Proofs in MAV to Simulations

Fb,b FC,cC
ra,a FbecC,b ra,a rbec,c
rE«(BeBE,a«b k5<(5a96,a<c
ra«(bec),(a<b)&(a<c)
By cut elimination.
Fb,b FC,C
Fra,a rbec,b ra,a rbec,c




From Proofs in MAV to Simulations

Fb,b FC.cC
ra,a Fbec,b ra.a rbec
ra«(bec),a<b ra<(bec).a<c
ra«(bec),(a<b)&(a<c)
By cut elimination.
Fb.,b FC,C
Fa,a rbec,b Fa,a rbec,c
FE«(E@E),&:«D FE«(E@E),aw
Removing left-most interacting atoms
Fb.,b FC,cC
rbec, ¢



From Proofs in MAV to Simulations

Fb,b rC,c
ra.a rbecT,b ra.a Fbec,c
rE«(BeBE),a«b F5<(B$E ,a<c
ra«(bec),(a<b)&(a<c)
By cut elimination.
rb,b F
ra, a Fbec,b ra, a Fb

Fa 4(5@6), a-<b
Removing left-most interacting atoms.
Fb.,b
rbec.,b

Removing left-most interacting atoms.




Processes as Formulae
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Theorem (soundness)
If+ [P] — [Q] then P simulates Q.



Probabilistic Tests (already probabilistic)
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Consider probabilistic test:
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Probabilistic Tests (already probabilistic)

a.bra.c does not simulate a.(brc)

Consider probabilistic test:

5.(5.0) +1/2 E.a))

passes 50% V.S. passes 100%

Consequently:
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Distributivity Properties

In process calculi:
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Distributivity Properties
In process calculi:

anb)ep(anc simulates  an(b ez ¢)
/ /

In AMAV:
F(a&b)eyp(a&c) oa&(beypc)
Proof:
- tidy
bl idempotency
( )&( i ) by atomic interaction
((a?é’a (a@a)&((g b)& (c??c) b .
nfin
((a& 3)73(3@1/23)&((5& )75’(0@1/20)) y confine

idempotency

by choose

)

)

(G2 725497 G ove )
(=375 9170 (-9 ) )
((a ) )7y (a& (beypc))

by external



Conclusions
Sub-additives arise from the probabilistic content of linear logic.

Further remarks (in paper):
> Preserved in all contexts.
> Permits action refinement.

¥a<a—-a®a (no auto-concurrency)

> Medial rules necessary for cut elimination.

(POR)U(QNS) . where (ML) € { (%,8g). (&p.5q). (& 9q), (& &),
(PUQ)N(RUS) (,9), (&,9), (&p, <), (. @q) }

> Cut elimination demands decomposition, based on the topology of proofs.

Questions (for audience):
> Do sub-additives arise in other semantics?



