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Communications are Ubiquitous

e Increasingly, communications are the
way to organise software and
systems.

e Industry trend — programming
languages with explicit message-
passing primitives.
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Problems: Ambiguity

e Protocol descriptions are ambiguous

e SMTP: simple mail transfer protocol
o They are written in English, often very long

3.1. MAIL

There are three steps to SMTP mail transactions. The transaction
is started with a MAIL command which gives the sender
identification. A series of one or more RCPT commands follows
giving the receiver information. Then a DATA command gives the
mail data. And finally, the end of mail data indicator confirms
the transaction.

The first step in the procedure is the MAIL command. The
<reverse-path> contains the source mailbox.

MAIL <SP> FROM:<reverse-path> <CRLF>

This command tells the SMTP-receiver that a new mail
transaction is starting and to reset all its state tables and
buffers, including any recipients or mail data. It gives the
reverse-path which can be used to report errors. If accepted,
the receiver-SMTP returns a 250 OK reply.

The <reverse-path> can contain more than just a mailbox. The
<reverse-path> is a reverse source routing list of hosts and
source mailbox. The first host in the <reverse-path> should be
the host sending this command.

The second step in the procedure is the RCPT command.
RCPT <SP> TO:<forward-path> <CRLF>

This command gives a forward-path identifying one recipient.

If accepted, the receiver-SMTP returns a 250 OK reply, and
stores the forward-path. If the recipient is unknown the
receiver-SMTP returns a 550 Failure reply. This second step of
the procedure can be repeated any number of times.



Problems: Concurrency Bugs

e Communications increase concurrency bugs

O SUI’VG)’ of 4K users [golang.org] deadlock
o Analysis of 6 large software systems [aspLos 19]
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* Prevent concurrency bugs.

* Can abstract,implement and manage communications as Protocols.
* Clean, Cheap and Retrofittable.



Why Session Types, Why Now?

Significant academic and industry interests via fundamental breakthroughs
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Why Session Types, Why Now?

Significant academic and industry interests via fundamental breakthroughs

ETAPS Test Time Award 2019

POPL Influential Paper Award 2018

/)
(c
N &

Java

Joined W3C Standardization

l

Multiparty Session Types

ERLANG

Binary Session Types | ESOP’98 ) / \ E

2002

POPL 08

s, y & outhon
= G OQ-L ceanat (O Scribble PY

<—> $Scala 4 akka <>

Ky Rabbit

wl WP D ol






Binary Sesston Types : Buyer ~Seller Protocol
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Communfcaﬁnj Avtomata [1980s ]
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Multi party Sesston TYPeS [tionda, tisida, Carbone 2005 ]
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Global Types Local Types
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Basic CFSMs

| A CFSM is Basic if deterministic

directed , has no mixed states
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Multiparty Compati btlny
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