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Example: dramatis persona

(M Mary
@ John
7 Patisserie
= Cake

No Cake



Example: buying cake at the patisserie

(@{&/yr | &{FY/2) | 22) (@{ei/yr | @&{&/z} | 2)



The 7-calculus: syntax

Term P, Q, R
= vx.P create a new channel x, then run P
| x(v).P  receive y over x, then run P
| x(y).P send y over x, then run P
| (P| Q) run P and Q in parallel
| 0 halt



Example: buying cake at the patisserie

(@{&/yr | &{FY/2) | 22) (@{ei/yr | @&{&/z} | 2)



Pitfall: illegal resale of cake



Session types to the rescue

Type A B:i=al|a |AQRB|A®B]|...

gj‘ channel from which you get cake
() channel in which you put cake

L :

$ channel from which you get money
$ channel in which you put money

AR B pair of independent channels
A% B pair of possibly dependent channels



Session types to the rescue

Type A, B:=a|at |A®B|ARB]|...

PFT,y:A QFAXx:B ®
vy x(y).(P|Q)FT,A,x:A® B

PET,y:Ax:B
x(y)PFT,x: A% B

e’



Session types to the rescue

Type AB:=a|a" |AQB|ARB]|...

PET,x: A QI_A,XZAJ‘

X (P|QFT.A Cur




Session types to the rescue

Type of x used by @ Type of x used by (%)

) QM




Session types to the rescue



Session types to the rescue

x[y]-P == vy.x{y).P

vx.( x(y).@ | xwl(wed | x(2)@) )



Example: buying cake at the patisserie

v.( x(y)@ | x(2)@ [ x[Z]x[]l2 )

(@{&/yr | &{FY/2) | 22) (@{ei/yr | @&{&/z} | 2)



Non-Deterministic Classical Processes

PFIx:A QFA x:At

vx.(P|Q)FT,A Cur




Non-Deterministic Classical Processes

@rly: & @FAz: @ 2-0,42:@,)1:&

\\ ="/

v ((x(0)@ | x(2)@) | X[21x12)F 14,0

s

(@&t @Aliy/zr | 2) (@Lit/yv | @{&/z) | 22)



Non-Deterministic Classical Processes

@I,y @ ﬁl—Az:gl 2O, L@, 0@

()@ | D@ FTAx: 77 AELALA O x: 77
i ((x() @ | X2 -@) | XEIx[ [ 2)FT,4,8

T

(@&t @Alit/zr | 2) (@Lt/yv | @{&/z) | 22)

Cut




Non-Deterministic Classical Processes

.Fr,y:g/l ml_sz:\gL 2}—@,:/\@&, )
()@ | XLO) LA x: 8" A RrOx:Le
x((X0)@ [ X@@) [ AL T12)F A0

T

(@&t @aliv/zr | 22) (@i | @&{&/z) | 22)



Non-Deterministic Classical Proccesses

Type A, B = | 7,A|,A

.}—r,y:\\‘lgL | (al—A,z:glj/L
"1
x(y)@F T x: L@t x(2)@QFAx: L&
(x(0)-@ | x(2)@)F A x: L@

|
T
PooL




Non-Deterministic Classical Proccesses

Type A,B:=--- | 7,A|1,A
2O, S @U@ .
X[Fil2FH0, s @, x 1@ ! .
X[E] XU RFO,x: 1@, X 1@
CONTRACT

x[E]lx[fil 2 FO,x: 7@



Non-Deterministic Classical Processes

Type A,B = | 7,A| L,A

PET,y: A 5 PET,y: A
x[y]PFT,x: 1A 1 x(y).PFT,x: LA

Iy

PET,x:7,A y: 7,A
P{x/y} T, x:?minA

CONTRACT

PHT,x:1,A QEAx:1,A
(Pl Q) FT,Ax:1h1nA

PooL
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Cut-elimination/Communication

PET,x:7,A Q}—A,X:!,,AJ-
vx.(P|Q)FT,A

Cur
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Cut-elimination/Communication

PEI,x:7,A
xTyr-ynPELy1 i Aciy, D A

Exp

PET,y1: Ay, A QF A, x:1,AL
xdyrynQFEA

INT
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Non-Deterministic Classical Proccesses

Type A,B:=--- | 7,A|1,A
2O, S @U@ .
X[Fil2FH0, s @, x 1@ ! .
X[E] XU RFO,x: 1@, X 1@
CONTRACT

x[E]lx[fil 2 FO,x: 7@
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Non-Deterministic Classical Proccesses

Type A, B = | 7,A|,A

.}—r,y:\\‘lgL | (al—A,z:glj/L
"1
x(y)@F T x: L@t x(2)@QFAx: L&
(x(0)-@ | x(2)@)F A x: L@

|
T
PooL

14



Cut-elimination/Communication

@L/y}FN 4 . @ 2re L. @

s I— =

&

(@ 2)Fhe @ CT @iy Ea

viv(@lit/z) [ ve (@{&/yr | 2))FT,0

A{E/yIFrL e @ 210,48

V(@) 2) 1.0, @ CUT @i/ kA,

Cut

vit(@i/z [ va(@d{&/yt | 2))FT.0

Cut

ii5)



Cut-elimination/Communication

PET,x:7,A Q"A,X:!,,AJ‘
vx.(P|Q)FT,A

Cur

4

PET, x:?7,A E
XTIVt ynPFTy i A yn A X0 QF A x: 1AL
xiytya(xtyr-yaP| Q) FA

INT
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Related and Future Work

| should mention. ..

e type system implemented in Agda;

e cut-elimination procedure implemented in Agda;
And I'm looking into. ..

e extension with resource quantifiers;

e embedding CP back into CPyp.
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Non-Deterministic Classical Processes

Type A,B = | 7,A| L,A

PET,y: A 5 PET,y: A
x[y]PFT,x: 1A 1 x(y).PFT,x: LA

Iy

PET,x:7,A y: 7,A
P{x/y} T, x:?minA

CONTRACT

PHT,x:1,A QEAx:1,A
(Pl Q) FT,Ax:1h1nA

PooL
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Resource Quantifiers

Type A,B = ... |VnA|3dnA
IA:=Vnl,A
7A:=dn.7,A

Server(A) :=Vn.?7,A
Client(A) :=3n.1,A
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