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In Lambda Calculus :
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What do we do for IT - calculus ?

a- " = xcy) / ✗ [y] I t "

actions
"

I @ 4) ✗ [y]
"

observations
"

⇒
ng)

Dynamicbindingsimuation is the

largest symmetric relation & sit
,

if CP ,Q) c- S implies that for all

contexts CC]

when CCP ] -4 P
'

there exists Q ' such

that CCQ] -9,0 ' and ( P
'

,Q
'

) c-

= §""/• an equivalence relation
c-G-

• a congruence

• includes a- equivalec I c- -8



Bisimulations

Labeled ThIns Systems ( LTS)

some set of states Q

Some set of Actions I ⇐ c-E)
Transition Relation →
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Defy . Let REQ ✗ Q be a relation
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BuildanLTSforlT-calcc.LI

IT a ::= ✗ (g) I ✗ [y] It 1 Ivy) ✗ [y]

Q = the set of it - calculus terms
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P = alx)
, / ✗ [z] / blog) . y[w])

Q = a( ✗1.OF
P -1s G -1> PXQ

p R Q O R -10

P I a[ b] → b. [=D I bly).y[w] → z[w]

QI a [ b] → 0

_symmetric
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Dynamic binding simulation coincides

with open bisimulation
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( A weak step of computation)

✓
open
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R s. -4 ( p ,g) c- R .

pnq ⇒ 1p=q]
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Session Types as Intuitionistic Linear Propositions

2010

P : := 0l@x1P1xCy3.P1xly1.Pp1Ql1.XlY1.P
)-

only replicated input

new {

x.in/;PIX.inr;PIx.case(P,Q)x.inl;Plx..case(Q.R
) → PIQ

x.in ; P IX. case ( Q ,R| → PIR

=

Examples
• Server that allows clients to make

a purchase and get a receipt or

request a price

←
product name

pinServerBody,
É

s
.
case ( s( pnj . scent.

credit card

@ rc) . 5[re] . O

'
scpn) . (up) . Scp] . 0)

server
,

? !e( s) .

ServerBodysC1ientBodysE.s.inIj@itemJsEtemB.uk
pin)s[ pin] .

screceipt) . 0
Client ¥ (vs) c[s] . Alien tbodys

( client Bodys I client Bodys / severe) #
bad !



Session Prot E N -01=-0 ( N ☒ 1)
& N -0 ( I ☒ 1)

Server Prot I 1! sessionprot

Client Prot E N ☒ (I ☒ ( N -01))
⑤
Nox ( I -01)

-

Proposition : given a type A and distinct names

Xiy ,

there is an process idalx,y)
cut - free

S.t. X : A 1- idalx ,y) : : y :A

x :L to : : y :1

X : A B 1- Xlz) . @ n) y[n] . (idpgtx.nl/idA(z,y))::y:B A


