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¥ Example: An inbnite Buyer/Seller sessi
¥Specifying Liveness as Responses

¥ Live Session Types by Example

¥ Type Rules (outline)

¥ Ongoing and Future Work
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¥ Session type for Buyer:

ut. %

offer :!(int). &{ more: t, ok : t},
stop :t

¥ Session type for Seller:

it & offer :?(int). %{ more:t, ok : t},

stop : t

¥Typing guarantees: No communication
errors and In-session progress
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¥ Consider the liveness property Oevesffer
IS eventually followed by akor astop O.

¥ This is an instance of a the common
request-response pattern:

(LTL) G(a =! Fb),

(CTL) AG (a =!' AFb).
(DCRG) laus$ b

where a=offer andb=0k! stop
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¥ Two implementations of seller that differ wi
respect to the property offer ¥ ok! stop

7 &
€ $ offer : k?(X).if (notEnough(x)) then '
a(k). pxX. k | k #more. X elsek # ok. X
/0 stop : X (

stop : X
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¥We propose annotating branching labels in

| offer :?(int). %{ more:t, ok : t},
ML & stop : t

by disjunctive responses:

offer [ok! stop]|:7(int ). " { more:t, ok : t},

HE & siop -t
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¥ Now the two implementations

# &
e $ offer : k?(x).if (notEnough(x)) then '
a(k). pXok I k #more. X elsek #ok. X
& stop : X (
" offer : k?(x). k! ok. X
a(k). WX K 1 g )

are not both well-typed wrt

offer |ok! stop]:7(int ). " { more:t, ok: t},

HE & gtop -
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¥ Livesession types syntax is given by

&= (). &N & | &L &Y | M {li[#]: &) |
end | put. & | t
= S| & S = basic| "&(
where

#o= ) |$| #S# $:= 1 3$'83

e, 1¥e=HSHS...SH-ford = 1! ! im
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¥ We assume a OstandardO session calcu

P .= a(k). P (accept) a(k). P (request)
K?(x). P (input) kite". P (output)
k(k'). P (inputS) kKlk'". P (delegation)
K!{li : Pi}i" (branch) kK"Il. P (select)
0 (inact) P|Q (par)
('k) P (resSess) (ta) P (resServ)
X (termVar) ux . P (recursion)
If ethen P elseQ (cond)
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¥ Annotated reaction semantics :
(SEL) k!{li:Pi}iry [K"1.QA P |Q (j&l)

A trace satisfy the property ¥ $forS=11! ...l ifany
occurrence of the labélis eventually followed by a lab€l| for
some: %{0,...,m}, and in general, a trace satisbes the prop
| ¥ #for# = % F ... 51 If it satisPes] ¥# & for all
79%{0,...,n& 1}.
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" P (9

IS theservice environme

t IS theprocess environme
# IS theresponse environme
1$ is thesession environme

"o "X (F,8) | O+ # = k:# a..ak : #,.

f = f,k:0,# | +
= 15 ... 8 Iy _ _ _
1ge = $Q$$1$"'_$$1"1f0r.$:|i:1! o im
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| *
Y # P ($
! is theservice environme selections & responses in 0o

t IS theprocess environme
# IS theresponse environme
1$ is thesession environ

"= "X (T, + # = k:#14...ak : #,.
f = fLk:0,% | +

= 15 ... 8 Iy _ _ _

1ge = $Q$$1$"'_$$1"1f0r.$:|i:1! o im

"23456#/789:;<5=92%89:@/>AB 11 I"#$%!&" ()" *#+,#-+.'%/01' Yo

Thursday, January 24, 13


mailto:hilde@itu.dk
mailto:hilde@itu.dk

RSVP: Live Sessions with Responses 1st BEAT, Rome, January 22, 20

19:5#3P#>HE /=

" P (9

'\l IS theservice environme)
¥ is theprocess environme yet unfulPlled responses

# is theresponse environme —
|$ is thesession environme

"o "X (F,8) | O+ # = k:# &..ak : #,.

f f,k:(),#) | +
= 15 ... 8 Iy _ _ _
1ge = $Q$$1$"'_$$1"1f0r.$:|i:1! o im
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" & (. #), #ak :(#lj)' # %P " $ ak:!;

T-SEL
( ) ;" # ek # kSl P " S ak i #{Li[#]: !}
(T-BRA) Lo & (i # ) #ak:(#l)" # %P " $ ak: !
Lo # ki # k" {1 cPitir "% ak: &{Ili[#]:!i}
(T-PAR) 1" #: %P "% $1( $2 |
" #q) #2 WP |P2" $1) $>
| %e:bool !':":# %P " $
T-COND
( ) 1" # %if ethen Py elseP> " $
(T-END) li=end # = kg :* a...akp : *

=" # %0 " ky:114 ..8ky ;!
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K - dom(f) fst(f (K)) =. snd(f (k))
(T-VAR) B (F$) # %X " $
(T-REQ) ", X % ($,#),%;# WP " $

1" # UXP " $

where* ($ ,#) returns &, mapping everk in $ to (* ,# (k))

, X (F, ) |+
f f,k :(),#) | +

;) — |1$$|n ]
ge= H8HS$ .. $$n 1for$ ot lim
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¥ More Examples

¥ Soundness and Completeness of typing rule
¥ Complexity - and type inference
¥Progress & more general properties

¥Extending calculus (parametrized recursion,
bounded loops, fairness,time)

¥ Related work..(?)
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