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in rcﬁ key
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Ax.pX(read © X + write x X) DB out rch (lookup key DB) (server_db DB)
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Prop :: Type = Set
examplel (A,B::Prop) :: A->(B->A)
= \(h::4) -> \(h’::B) -> h

example2 (A,B,C::Prop) :: (A->(B->C))->((A->B)->(A->C))
= \(hl::A > B —> C) —> \(h2::A —> B) -> \(h3::A) —> h1 h3 (h2 h3)

obooooooboobooo
1. AD(BDA)
2. (A>(BD(C)D((ADB)D(ADCQ))
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0 2: Process J Guarded 0 J O

data Process’ (X::Set) =
end
| (%) (P::Process X) (Q:Process X)
| new (CP::Chennel -> Process X)
| g2p (G::X)

data Guarded =
tau (P::Process Guarded)
| inp (T::Term) (T’::Term -> Process Guarded)
| out (T::Term) (T:Term) (P::Process Guarded)
| (+) (G::Guarded) (H::Guarded)
| if_ (T::Term) (G::Guarded)
| rec (TPG::Term -> (Term -> Process Guarded) -> Guarded)
(T::Term)

Process :: Set = Process’ Guarded

N /
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0 3: EquivO OO0 (0O)

idata Equiv :: Process -> Process -> Set where
Ref (P::Process) :: Equiv P P
ComPar (P, Q::Process) :: Equiv (P*Q) (QxP)
IdmSum (G::Guarded) :: Equiv (g2p (G+G)) (g2p G)
Rec (TPG::Term -> (Term -> Process) -> Guarded) (T::Term)
:: Equiv (g2p (rec TPG T)) (g2p (TPG T (\(x::Term) -> g2p rec (TPG x)))

N

6.3 OO
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0 4. 0000 TransElt

eTau
| eInp (C::Channel) (V::Value)
| eOut (C::Channel) (V::Value)

data TransElt

0000000000000 0U0O0OEvelve(DO)00UO0OOUODO EvelvesOOODODOOOOOODOO

0 5: 0000 Evolve

idata Evolve :: TransElt -> Process -> Process -> Set where
Tau (Q::Process)
:: Evolve eTau (g2p (tau Q)) Q
Inp (c::Channel) (v::Value) (TQ::Term -> Process)
:: Evolve (eInp c v) (g2p (inp (c2t c)) TQ) (TQ (v2t v))
Out (c::Channel) (v::Value) (Q::Process)
:: Evolve (eOut c v) (g2t (out (c2t c)) (v2t v) Q) Q
Sum (e::TransElt) (P, R::Guarded) (Q::Process)
(E::Evolve e (g2p P) Q)
: Evolve e (g2p (P + R)) Q
Eqv (e::TransElt) (P, Q::Process) (P’, Q’::Process)
(E::Evolve e P’ Q’) (Eql::Equiv P P’) (Eq2::Equiv Q Q’)
:: Evolve e P Q
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0 6: 0000000000 Evolves

idata Evolves :: (List TransElt) -> Process -> Process -> Prop where h
Final (P::Process) (GOAL::Process) (Eqv::Equv P GOAL)
:: Evolves Nil P GOAL
Succs (e:TransElt) (P::Process) (Q::Process) (GOAL::Process)
(E::Evolve e P Q) (elts::List TransElt)
(EVS::Evolves elts Q GOAL)
:: Evolves (e : elts) P GOAL
\_ /
YT ODO0ooooobogd
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0000000000000 DOOOCOODODODOOOAgda0 00 O0OOOOOOOO0O0O0O0O00O
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read_db :: AssocList EqString Value -> (Term -> Process) -> Guarded
= \(DB: :AssocList EqString Value) -> \(TPG::Term -> Process) ->
ginp (c2t rch) (\(key::Term) -> pout (c2t rch)
(lookupWrapper key DB) (TPG (v2t (db DB))))
write_db :: AssocList EqString Value -> (Term -> Process) -> Guarded
= \(DB: :AssocList EqString Value) -> \(TPG::Term -> Process) ->
ginp (c2t wch) (\(key::Term) -> pinp (c2t wch) (\(dat::Term) ->
TPG (v2t (db (append (v2s (reduce key)) (reduce dat) DB)))))
server_db :: Term -> Process
= \(DB::Term) ->
g (rec (\(T::Term) -> \(TP::Term -> Process) ->
read_db (v2d (reduce T)) TP + write_db (v2d (reduce T)) TP)
(DB))
/

ubboobbodrnbodbbooboobbodabboobbooobooboooboboobboaoon
goo

1. Assoclist EqString Value: OO OOOOOOOOOOOOOOOOOOOOOOOOO
2. Term: 0000000000

3. Process: JO0OONMOOO0OOOO

4. Guarded : OOOOnMOOOOOOO

5. ginp: 0O0OOOOOOO

6. pinp: 0000000000
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9. rec: UO0O0ODOO0ODOOODO
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7.2 0O0O0OO
ubodgbuoogobgboboobboaoboabooad

1. server db 000000000000 ODOOO0CODOODOOOOODOOOCOODOODOOOOODOO

2. server db 00000000000 O0DOOOOO0OODOOOOODOOODOODOOODODOOOO
gooood

J.server db 0000000000000 O0O0O0O0OOODOOOOOOOOOCOCOOOODOOOOOO
oood

4. server db 0000000000 0OO0O0O0DOO0O0DOOO0DOOODOOOOOODOOODOOOOOOOO
oooooon

OO00O0O0O0O00D0 AgdaDOOOOOO8OOOOOOO
gboooboobol s20,2. 67v0,3.300,4.490,000000

8 OoOdgy

ooooboboboobooonbOobOO0bOo0oOoobOobbOOobDOobOooboOoDOoDO

bbooooocoooobooooooobooooboobooboboboboboboboboooobooobooon
0000000000000 CheiD0O0OO 30000000000 UODOOOUOODOOOOOOOOO
gooobobooobobooooobobooooobobooobbooboobobooooboboboDo
0000oooO000oOo000ooDo0o00oOoo0U0ooOo000DOOo00OoOoDOO00O0DOOChoid
goboobooooboooobooobooboboooboboooooboooobooooboobooonoo
oobooooOoooboooooobOoobOobooOnOO0O0oOO0OOobOOo0Oo0ooboOobooooboOon
oobooOoobOooobooooooobOooboooooOoboobooboon0bOOoobboOo0oooooon
gooooooooobooooooooooboooooooDooooDooDooDooDobobOoboboo
00000000000 0n0000000000000000000CQC0OO0O0O0OChei0O0OO0O0OO
oboo0ooooooooooooooooooboooooooooooooooooooobOnbDOn
oooobooooboobooooobooooobobooooon

nO0000000000000000000000KobayashiDOOOODODODOODOOOOOOO [4)0
O00OKobayashiD OO OODDOOOOOO0O000OD0OOO0O00O0O0O0O000O0ODODOODO0O0O0O0O000O
gbobooooboobooobooobobooobooooOoobooobooOooobboOooooooboooon
000000000000 KobayashiOODOOOOOODOOOODOOOOODOOODOOOODODOOO
gobooboboboobooboobooooboooog

9 0O0Oodag

obooooboobooobooooboOoboooobooboooboOobooooOobooooobooooobooOoon
gbooboooooooooodnooooooooooboobooboobooboobooboobobOoDbOoD
goboooboobooboboooooobooboooobooooodOonbOoobOoOobooooogn



uboooboboobogob230b002006000000

08 oooooooaon

[
1.
proof_when_write :: Evolves
[eInp wch (str "NOOO6"), elInp wch (str "Gyorgy")]

(server_db (v2t (db DB1)))

(server_db (v2t (db (append "NO0O6" (str "Gyorgy") DB1))))
2
proof_when_write_par :: Evolves

[eTau, eTau]
(server_db (v2t (db DB1)) * write_test)
(server_db (v2t (db (append "NOOO5" (str "Feldman") DB1))))

write_test :: Process = pout (c2t wch) (v2t (str "NOOO5"))
(pout (c2t wch) (v2t (str "Feldman")) end)

3

proof_when_read :: Evolves
[ eInp rch (str "NOOO1"), eOut rch (str "Akiyama") ]
(server_db (v2t (db DB1)))
(server_db (v2t (db DB1)))

4.

proof_when_read_par :: Evolves
[ eTau , eTau ]
(server_db (v2t (db DB1)) * read_test)
(server_db (v2t (db DB1)))

read_test :: Process = pout (c2t rch) (v2t (str "NOOO1"))
(pinp (c2t rch) (\(h::Term) -> end))
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