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| Overview
Global types, session types and processes
Global Type G = alice P2 bob;

bob P2 carol

Session Types Thpop = alice ?nat.
carol !nat.
end

Type checking

|Pa|ice | | Pbob | |Pcarol | Processes Pbob = rS%%ev§+4>§ {(r)o?a%?e;
end
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Informal descriptions, global types and session types

Seller sends buyer a priesd a description of the productthen
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Informal descriptions, global types and session types

Seller sends buyer a priesd a description of the productthen
buyer initiate aloop of zero or more interactions in which buyer
sends an oler andhen seller sends a pricéhen buyer sends seller
acceptanceor it quits the conversation

(seller #*“buyer#seller P°° buyer):
(buyer P seller ;seller F'°® buyer)®;
(buyer ¥ seller %buyer " seller )
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(seller #*“buyer#seller P°° buyer);
(buyer P seller ;seller F"°® buyer)®;
(buyer FP seller Y%buyer A seller )

seller &" buyer!descrbuyer!pricerec X.
(buyer?oler.buyer!price X +
buyer?accept+ buyer?quit)

buyer &" seller ?descrseller ?pricerec Y.
(seller 'oler.seller ?priceY’
seller 'accept seller !quit)
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1. Sequentiality:an implementation in whiclbuyer may send
acceptbefore receivingrice violates the specibcation.

2. Alternativenessan implementation in whiclbuyer emits both

acceptand quit (or none of them) in the same execution violates
the specibcation.
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acceptand quit (or none of them) in the same execution violates
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3. Shuling: an implementation in whiclseller emits price
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4. Fitness:an implementation in whiclseller sendsbuyer any
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Properties of projections

1. Sequentiality:an implementation in whiclbuyer may send
acceptbefore receivingrice violates the specibcation.

2. Alternativenessan implementation in whiclbuyer emits both
acceptand quit (or none of them) in the same execution violates
the specibcation.

3. Shuling: an implementation in whiclseller emits price
without emitting descrviolates the specibcation.

4. Fitness:an implementation in whiclseller sendsbuyer any
message other thaprice and descrviolates the specibcation.

5. Exhaustivity: an implementation in which no execution bfiyer
emits acceptviolates the specibcation.
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no covert channel
' No sequentiality some sequentiality constraint between
independent interactions
(pr® grr® s)

! No knowledge for choicesome participant must behave in
di"erent ways in accordance with some choice it is unaware of

M gqr® rrr*p % (pr° gqr? rrr’ p)
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Overview

Flawed global types

no covert channel
' No sequentiality some sequentiality constraint between
independent interactions
(pr® grr® s)

! No knowledge for choicesome participant must behave in
di"erent ways in accordance with some choice it is unaware of

(er® gar® rirr* p % (pr® gqr? rirr® p
! No knowledge, no choicancompatible behaviours such as

performing and input or an output in mutual exclusion

pre quqr® p .
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G = Global Type
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Syntax of global types
G = Global Type
skip (skip)
| I % p  (interaction)
| G;G (sequence)
| G#G (both)
| G %G (either)
| G* (star)

|
t '{ pi}ir can be encoded as;( (! '* pi)
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(seller price buyerl # bank "1"9%9 buyer2);

({buyerl,buyer2 } ¥ seller #{ buyerl,buyer2 } groept bank)
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Examples
join
(seller price buyerl # bank "1"9%9 buyer2);
({buyerl,buyer2 } ¥ seller #{ buyerl,buyer2 } groept bank)
fork

seller P"®buyer1 #seller " buyer2
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| Global types
Examples

join
(seller  P"°® buyer1 # bank ""9%% puyer2):
({ buyerl,buyer2 } FP seller #{ buyerl,buyer2 } groept bank)

fork
seller P buyer1#seller F'°° buyer2

common participants in parallel actions
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di"erent receivers in a choice
seller .Prfce buyerl;buyerl .Prfce buyer2%
seller P buyer2; buyer2 price buyerl

di"erent sets of participants for alternatives

(seller ¥ %roker ; broker Pricebuyer%seller Pricebuyer);
buyer ¥°"*'broker

u]
o)

I

i
it
)
»
?)

On Global Types and Multi-Party Sessions

T




Global types and session types Projections Related approaches
o]

0000 000000
[e]e] e} o] [e]e]
000 o] o]
:
Global types
:
Examples

di"erent receivers in a choice

seller .Frfce buyerl;buyerl .Prfce buyer2%
seller P buyer2; buyer2 price buyerl

di"erent sets of participants for alternatives

(seller ¥ %roker ; broker Pricebuyer%seller .Pricebuyer);
buyer ¥°"*'broker

di"erent sets of participants when choosing between repeating or
exiting a loop

seller  ¥*"“proker ; (broker f°" buyer;buyer "M proker )$;

(broker P seller #broker ¥*""buyery
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tr(skip = {"}
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tr(skip = {"}
r¢ r*p) = {1 1% p
(G, &) = tr(G)H(&)
tr(G% = (tr(G))'
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def , . , 2 L .
Ly *Lo € {#1$1888,$n | #1888 ( L1#$148%, ( Lo}

G=(pr* g#p!® 9:(qr® pipr® %@ puqr® p)

u]
o)
I
i
it
N
»
?

On Global Types and Multi-Party Sessions




Global types and session types Projections Related approaches
o]

0000 000000

oooe o] [e]e]
000 o] o]
Global types

Traces of global types

tr(skip = {"}
r¢ r*p) = {1 1% p
(G, &) = tr(G)H(&)
tr(G% = (tr(G))'
tr(G%n&) = tr(G)) (&)
r(G#&x) = tr(G) *t(&)

def , . , 2 L .
Ly *Lo € {#1$1888,$n | #1888 ( L1#$148%, ( Lo}

G=(pr* g#p!® 9:(qr® pipr® %@ puqr® p)

pr ap!’ gar® ppr’ gaamt’ p
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T = Pre-Session Type
end (termination)

| X (variable)
| plaT (output)

| '?aT (input)
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T
end
X
plaT
1 ?2a.T
T' T

Pre-Session Type
(termination)
(variable)

(output)

(input)

(internal choice)
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Syntax of session types

T = Pre-Session Type
end (termination)
| X (variable)
| plaT (output)
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| T T (internal choice)
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T = Pre-Session Type
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Syntax of session types

T = Pre-Session Type
end (termination)
| X (variable)
| plaT (output)
| !'?aT (input)
| T T (internal choice)
| T+T (external choice)
I

rec X.T (recursion)

session type

' end
! il Pi |a| .Ti and +i,j (| we have that pj!a; = p;!a; implies i = j and each T; is a session type
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