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Recap 
• Type system and dynamics for the intuitionistic linear session types 

language SILL 
• Curry-Howard correspondence 
• SILL readily guarantees session fidelity and deadlock-freedom

Next 
• Extend SILL with persistent truth (of course!) 
• Then, switch gears and introduce shared session types
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make drawings for other 

tensor and lolli!
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one connective from linear logic still missing: persistent truth

A, B ! A ! B multiplicative conjunction Òchannel outputÓ
A " B multiplicative implication Òchannel inputÓ
A ! B additive conjunction Òexternal choiceÓ
A " B additive disjunction Òinternal choiceÓ
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Types:

a process of type !A can be used arbitrarily often, i.e., can have 
any number of clients
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(*) copy rule operates on structural context, so it should be u: A because A is judgmentally persistent

* *

linear copy

keeps 
access to P
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i.e., permits weakening and 

contraction

persistent channels
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any communication of one client with its copy of P will not affect 
the private copies of P of other clients

for some applications this copying semantics is appropriate

other applications need a true sharing semantics

let’s explore next!
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permit aliases, rather than ruling them out

to guarantee preservation

exclusive access required prior any communication

relinquish exclusive access in consistent state

manifest these ideas in type structure

Stephanie Balzer and Frank Pfenning.  Manifest Sharing with Session Types.  
ICFP, 2017.
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along shared channels
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Takeaway:

up-shift is an acquire

down-shift is a release
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Acquire

! , xS !! S
L AL; " , xL ! AL " ! QxL !! (zL ! CL)

! , xS !! S
L AL; " " ! xL # acquirexS ; QxL !! (zL ! CL)

(T- ! S
LL )

! ; ! ! ! PxL ""(xL "AL)

! ! ! xL " acceptxS ; PxL ""(xS "#S
L AL)

(T- #S
LR)

(D- ! S
L) proc(aS, xL " acceptaS ; PxL ), proc(cL, xL " acquireaS ; QxL )

#$ unvail(aS), proc(aL, [aL/ xL] PxL ), proc(cL, [aL/x L] QxL )

<latexit sha1_base64="73cGapEWJF+gFjKjxfxmoBnVJV4="></latexit>
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Release

! , xS ! AS; " ! ! QxS !! (zL ! CL)

! ; " , xL !"S
L AS ! ! xS # releasexL ; QxS !! (zL ! CL)

(T- "S
LL )

! ! ! PxS !! (xS ! AS)

! ; " ! ! xS " detachxL ; PxS !! (xL !#S
L AS)
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Release

! , xS ! AS; " ! ! QxS !! (zL ! CL)

! ; " , xL !"S
L AS ! ! xS # releasexL ; QxS !! (zL ! CL)

(T- "S
LL )

! ! ! PxS !! (xS ! AS)

! ; " ! ! xS " detachxL ; PxS !! (xL !#S
L AS)

(T- #S
LR)

(D- ! S
L) proc(aL, xS " detachaL ; PxS), proc(cL, xS " releaseaL ; QxS),

unvail(aS)
#$ proc(aS, [aS/ xS] PxS), proc(cL, [aS/ xS] QxS)

<latexit sha1_base64="akTToi606EJ1oAxReV8HBAcmfFQ="></latexit>
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We have a session type system that allows shared and linear 
channels to coexist and guarantees:

data-race-freedom (low-level and high-level)

protocol adherence

What about deadlock-freedom?

unfortunately we have lost deadlock-freedom

next time!


