
A flavor of Session Types 

Rumyana Neykova, Nobuko Yoshida

Distributed 
Systems

TypesSession Types



Observation 1: Types
` One of the computing most successful concepts
` Codify the structure of the data
` Serve as a fundamental unit of compositionality
` Allow easy error prevention
` Appears from the oldest to the newest programming 

languages 

Robin Milner: Types are the yeast of computer programming: they make 
it digestible !!!



Observation 2: But distributed systems … 



Then…

` Can we have types that describe the communication, 
not the computation ?
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` How to formally abstract/specify and practically
implement/control communications?



Session types to the rescue
` Primitives  – to build the types

` send, receive (well , there are few more, but it boils down to these 
two -)

` Context – to be checked by the type system
` protocols – describe the communication between processes



A Protocol

Alice Seller
title

quote

Address

Date

ok

quit

` Protocol: Buyer-Seller
` Description:  Alice buying a book



Are we compatible?



Are we compatible?



Session Types in a Nutshell

“…Session Types structure a series of interactions in a simple 
and concise syntax and ensure type safe communication.”



What is type safe communication?

• Communication follow the described protocol

• No communication mismatch

Communication Safety 

Session Fidelity

• No deadlock/ stuck in a session

Progress



Wait a minute! What if it is more than 2?

Alice Seller Bob Carol

title

quote

Quote div 2

Address

Date

quote

ok
ok

Quote contr

Delegate T



How does it work?

! Step 1:  Write a Global Type
! Step 2:  Write Local Programs
! Step 3:  Project and  Type Check Locally



Dynamic Monitoring



Type Checking



Code Generation



Synthesis



Applications



Session Type based Tools

Actor Verification

OOI Governance

MPI code generations

ZDLC: Process Modeling



Session Type based Tools 
Deadlock Detection for Go [CC’16, POPL’17]



www.scribble.org





Scribble: www.scribble.org



SMTP in Scribble 



SMTP in Scribble



Case Study: OOI

Usage: Integrate real-time data acquisition, processing 
and data storage for ocean research,…

OOI aims: to deploy an infrastructure (global network) to 
expand the scientists’ ability to remotely study the ocean



Checking the ocean
Collaboration: build session types layer on top of OOI 
network to guarantee global safety 



A protocol in Scribble

 Master as M

Sensor as S

Repo as R
task

notify

more

result

end

Rec



Applications…food for though

Type are used for early error detection

Types are used to optimise the memory layout

Types are used as a guidance when we design programs



There is so much garbage here /

Session types prevent cluttering the network with 
nonsense messages.



Hey, same direction ..will give you a ride.

Session types can be used to optimise the communication 
flow, grouping messages together



Lost in Translation

Session types can be used for Testable architectures  -
where the specification match the implementation



Summary
!Organise all communication actions into sessions 
(communication protocols) 

!The result is that every distributed object can be 
given a type inside a session  

!A checker (a type system) can judge whether 2 or 
more objects are compatible to communicate



It is your turn …



Ok … why we need types again?
` Having a context allows to control the communication
` Having granularity allows to put constraints on the right 

place
` Early error detection is much cheaper
` More documented code
` Nice abstraction means easy programming – you program 

with send and receive (no threads, sockets, channels)


