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Session-type concurrent programming 
• concurrency (as opposed to parallelism) 
• nondeterminism

Roadmap 
• message-passing concurrent programming 
• session types as types for message-passing concurrency 
• linear logic and session types 
• manifest sharing (controlled form of aliasing) 
• deadlock-freedom
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session type

linear logic

sequent calculus

weakening
contraction

aliasing

cut

identity Curry-Howard correspondence

preservation

progress

session fidelity

deadlock-freedom

affine

pi-calculus

higher-order channels
intuitionism
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Learning objectives

• How to program in a message-passing, concurrent style

• What session types are about

• Benefits of linear logic for programming

• How to accommodate sharing in a logically motivated way

• How to reason about deadlocks in the presence of aliasing
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Hands-on session

Tutorial by Soares Chen (Ruo Fei) 
• Friday (6/25) and Saturday (6/26) from 12:20 pm - 1:50 pm

Ferrite session type library in Rust 
• writing session-typed programs in Rust 
• support of linear and shared session types

What you’ll learn 
• techniques used for session types embedding 
• how to use the library 
• practice with prepared exercises
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P1

P3

P6
P2

P4

P5

Legend: channelprocess

Computation by a processes that exchange messages along channels

a

b
c

d

n-ary channels: c shared 
among P3, P4, and P5

nondeterminism: if P3 
sends message along c, either 

P4 or P5 can get it
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Message-passing programming model

Computation by a processes that exchange messages along channels

underlying formal model: process calculus (e.g., pi-calculus)

Robin Milner.  Functions as processes.  Mathematical Structures in Computer 
Science, 1992.

universality: encoding of lambda-calculus into pi-calculus

Robin Milner.  Communicating and mobile systems: the pi-calculus.  Cambridge 
University Press, 1999.
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Queue of character processes:

client
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A message-passing queue

Here, we’ve exchanged basic values (e.g., characters).

“mobility” in pi-calculus

client

In original pi-calculus, only channel references can be exchanged.

“higher-order channels” in session types
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Protocol verification

Preservation: expectation for type of client and provider match

“O” “P” “L” “S”
client 1

queue
q

client 2

Strategies for recovery:

employ linearity/ownership to restrict to single client

disallow multiple clients

allow multiple clients but control aliasing (manifest sharing)
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them formally

Types:
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A ( B multiplicative implication “channel input”

ANB additive conjunction “external choice”
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�, x : ANB ` x.inr;Q :: (z : C)
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Additive conjunction — external choice

� ` P1 :: (x : A) � ` P2 :: (x : B)

� ` casex of(P1, P2) :: (x : ANB)
NR
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external choice: client chooses.  Generalize to n-ary choice

�, x : A ` Q :: (z : C)

�, x : ANB ` x.inl;Q :: (z : C)
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�, x : B ` Q :: (z : C)

�, x : ANB ` x.inr;Q :: (z : C)
NL2
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