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Milner ,
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Referenced

• Milner 1999 Communicating and Mobile

systems the IT - calculus

• Sangiorigi & Walker 2001

IT - calculus A theory of mobile processes

• Original formulation :

finite automata ⇒ concurrent automata ⇒

Ccs ⇒ IT- calculus ( names)

• turing complete
• Many variants

- Synchronous , asynchronous, typed ,
" located "

- Spi - calculus Abadi / Gordon
- PICT - Pierce & Sangiori

- many papers Honda and Yoshida

- Session types - Pfenning et.at
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Syntax

X , y, Z E Channel Names

P
,
Q i. = x ly) .

P
- receive a name on

- channel x (y is bound

in P)

I X[y7 .
P -

sqyd the name gon

l P / Q - parallel composition

/ (Ux) P - create a fresh channel
-

ox in scope in P

I 1. P - repeatedly spawn P

1 O - half or

"

done"

strange P=_ Q

E is the least congruence satisfying
PEQ if P=oQ

Pl Q = Q Ip
t.PE Pl ! P

Pl ( Q IR ) E (Pl Q) IR

Plo =p

(UX) O E O luxury) P = (vylcux) p

(ux ) ( P IQ) E @ x) P ) I Q if xetfn (Q)
←



Reductions

( Comm) HELP I xly) .
Q → P l Qfzly]

P → P
'

P¥dTq -P→Lux)P→ @ x) P

p=p'P'→Q'Q'EQP→Q
-

• Non determinism ( no confluence)

xczI.co/xly3.PlxCy) . Q

← →

PEED / Ny).Q xlys.pl Qczly]
"

'

'

X ,

xcz ] I xcy) I xcw) . P

← →
xcy] I P[Hw] xcz] I Pcylw]

Abbrev xEy3 . O E xcy]



Polyadic IT- calculus ( sending tuples)

P i. = .
. . I xcz . .

. . . ,zn3P I Xly . .
. . . ,Yn) .

Q

f
w fresh

XEZ
.
.
. . . ,zn] .PE Cvw) xcw] . WEED

.
.
.

. .

wczn3.ph/Cy.,...yn3.QExCw).wlyD...wlyn3
.
Q

t

w fresh

X has arity n

X[ z
, . . .

Zn3.PlxCyi.nyn1.Q-EPlQCziTyi3cuxl@zIXCzI.P
/ Ny) . Q

=

(vz> (xczs.pl xcy) . Q) ( z¢fnCQ))

→ UH P f Gately's )

# no
xcx] I xly) . yay] ylxs.tl# I

xlzl . yet]



Xx) zcx] I zig) . yay]

→ Lux) Xcx] ~ O

-

CBN X - calculus

Exam I x[u]

fax .MBu E ucx ,v) .
EIMDV

EM ND E luv) ( Kmart @ x) vcx.ci .
Ex : - ND )

where x # fn(N) V is fresh

where I ND E ! xlw)

.INT/w-TLl7x.x)NDu
→ NINTH
-

Prep
'


