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The�-Calculus: Syntax Morgan Detershmdeters@cse.wustl.edui

Syntax

P ::= 0 P + P �:P a:A �a:C P jP

if a = b then P elseP �a:P

| {z }

(binds a in P )

D(~a)

A ::=
(binds a in A)

z}|{

(a)A P

C ::= haiC �a:C

| {z }
(binds a in C)

P

a; b; c are names; ~a is avectora1; : : : ; an; � is internal transition

a(b1; : : : ; bn):P

�
= a:(b1) � � � (bn)P

�b1; : : : ; bn:�ahc1; : : : ; cmi:P

�
= �b1: � � � :�bn:�a:hc1i � � � hcmiP

* Syntax from [Dam]
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The�-Calculus: Transition Rules Morgan Detershmdeters@cse.wustl.edui

Transition Rules
SUM P

�
! P 0

P+Q

�
! P 0

PRE �

�:P

�
! P

COM P
�~b:�ah ~b0i

! P 0 Q
a(~c)

! Q0

P jQ

�
! �b:(P 0j (Q0f~b0=~cg))

PAR P

�
! P 0

P jQ

�
! P 0jQ

I F1

P

�
! P 0

if a = a then P elseQ �
! P 0

I F2

Q

�
!Q0

if a = b then P elseQ �
! Q0

(a 6= b)

RES P

�
! P 0

�a:P

�
! �a:P 0

(a 62 names(�))

OPEN P
�~b:�ah ~b0i

! P 0

�c:P
�~b:c:�ah ~b0i

! P 0

(c 6= a; c 2 ~b0n~b)

I D

Pf~b=~ag
�

! P 0

D(~b)
�

! P 0

(D(~a)
�

= P )
* Transition rules from [Dam]
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The�-Calculus: Transition Rules Morgan Detershmdeters@cse.wustl.edui

Informally Speaking...
a:P transition a leaves you atP

P +Q choice

a:P + �a:Q reaction

P jQ concurrency

if � then P elseQ conditional

�a:P a is bound as a private name

A(b) invocation

Ahbi transmission
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The�-Calculus: Semantics Morgan Detershmdeters@cse.wustl.edui

Semantics... by example!
Coroutine(a) = (�b):�ahbi:b(c):Coroutine(c)

Buf 1(i; o) = i(a):�ohai:Buf 1(i; o)

Buf n1+n2(i; o) = �m:(Buf n1(i;m) j Buf n2(m; o))

Buf (i; o) = i(a):�m:(Buf(i;m) j �ohai:Buf (m; o))

BufCell(o;d;nl;nr) = �ohdi:nlho;nri:0 + nr(o
0;n):BufCell(o0;d;nl;n)

StartCell(i; o; n) = i(d):�o0:�n0:(StartCell(i; o0; n0) j

BufCell(o; d; n0; n))

+ n(o0; n0):StartCell(i; o0; n0)

GCBuf(i; o) = �n:StartCell(i; o; n)

* Examples from [Dam]
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The�-Calculus: Dam’s Proof System forpi Morgan Detershmdeters@cse.wustl.edui

Dam’s �-�-Calculus
� A first-order modal �-calculus with �’s communication features

Æ connectives^;_; ;!; �  ; � !

Æ assertions

Æ validity, satisfiability

Æ cuts

Æ closed and open correctness

Æ basic judgments

Æ sound, weakly complete proof system
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The�-Calculus: Discussion Morgan Detershmdeters@cse.wustl.edui

Discussion
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