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A fully abstract game semantics for general references

Samson Abramsky Kohei Honda Guy McCusker
LFCS, University of Edinburgh St John’s College, Oxford
{samson, kohei} @dcs.ed.ac.uk mccusker@comlab.ox.ac.uk
Abstract

A games model of a programming language with higher-order store in the style of ML-references is introduced. The category
used for the model is obtained by relaxing certain behavioural conditions on a category of games previously used to provide

fully abstract models of pure functional languages. The model is shown to be fully abstract by means of factorization
arguments which reduce the question of definability for the language with higher-order store to that for its purely functional

fragment.
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Scribble: Describing Multi Party Protocols

Scribble is a language to describe application-level protocols among communicating systems. A protocol
represents an agreement on how participating systems interact with each other. Without a protocol, it is hard to
do meaningful interaction: participants simply cannot communicate effectively, since they do not know when to

expect the other parties to send data, or whether the other party is ready to receive data. However, having a
description of a protocol has further benefits. It enables verification to ensure that the protocol can be
implemented without resulting in unintended consequences, such as deadlocks.

Describe ¢ Verify ol Project & Implement = Monitor Q

Scribble is a language for Scribble has a theoretical foundation, Endpoint projection is the Various options exist, including (a) using Use the endpoint

describing multiparty based on the Pi Calculus and Session term used for identifying the endpoint projection for a role to projection for roles defined

protocols from a global, or Types, to ensure that protocols described the responsibility of a generate a skeleton code, (b) using session within a Scribble protocol,

endpoint neutral, using the language are sound, and do not particular role (or type APIs to clearly describe the behaviour, to monitor the activity of a

perspective. suffer from deadlocks or livelocks. endpoint) within a and (c) statically verify the code against the particular endpoint, to

protocol. projection. ensure it correctly

implements the expected
behaviour.




OIlllIle tOOI . http://scribble.doc.ic.ac.uk/

module examples;

- global protocol HelloWorld(role Me, role World) {
hello() from Me to Worldjs
v choice at World {
goodMorningl() from World to Me;
~ }or {
goodMorningl() from World to Me;
}
}

Load a sample |¢J Check Protocol: examples.HelloWorld  Role: Me

Project

Generate Graph
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OPENTRACING

......................

3. OpenTracing files are 4. Model holds types 5. Scribble compiler i 6. Issues highlighted ! .
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End-to-End Switching Programme by DCC

! Estafet

. Innovate | Deliver | Transform

Caveats:

~

1. Using earlier implementation of ;:
Scribble (CDL), because we o 22
already have those tools

2. Using earlier plugin to Eclipse - 7. Generate

we’'d want to improve this V1 exception report and
3.  We're not going via OpenTracing S send back to DCC

- this is part of the bid costs ___‘,_..;

Scope of the demo

OPENTRACING

3. OpenTracing files are 4. Model holds types 5. Scribble compiler .' 6. Issues highlighted | \
combined to build a rather than instances to identifies inconsistency, | graphically in Ecllpse
model in Scribble understand behaviour change & design flaws ! ;
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A Session Type Provider

Compile-Time API Generation of Distributed Protocols with Refinements in F#

Rumyana Neykova Raymond Hu
Imperial College London Imperial College London
United Kingdom United Kingdom

Abstract

We present a library for the specification and implementa-
tion of distributed protocols in native F# (and other NET
languages) based on multiparty session types (MPST). There
are two main contributions. Our library is the first practi-
cal development of MPST to support what we refer to as
interaction refinements: a collection of features related to the
refinement of protocols, such as message-type refinements
(value constraints) and message-value dependent control
“Tow. A well-typed endpoint program using our library is
‘ranteed to perform only compliant session I/O actions
» the refined protocol, up to premature termination.
' our library is developed as a session type provider,

Nobuko Yoshida Fahd Abdeljallal
Imperial College London Imperial College London
United Kingdom United Kingdom

1 Introduction

Type providers [20, 27] are a .NET feature for a form of
compile-time meta programming, designed to bridge be-
tween programming in statically typed languages such as
F# and C#, and working with so-called information spaces—
structured data sources such as SQL databases or XML data.
A type provider works as a compiler plugin that performs
on-demand generation of types: it takes a schema for an
external information space, and generates types that allow
the data to be manipulated via a strongly-typed interface,
with benefits such as static error detection and IDE auto-
completion. For example, an instantiation of the in-built
type provider for WSDL Web services [6] may look like
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never miss an issue! The

Morning Paper delivered
A static verification framework for message passing in Go using

behavioural types Lange et al., ICSE 18

straight to your inbox.
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With thanks to Alexis Richardson who first forwarded this paper to me.
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We’re jumping ahead to ICSE 18 now, and a paper that has been accepted
for publication there later this year. It fits with the theme we’ve been -
exploring this week though, so I thought I’d cover it now. We've seen
verification techniques applied in the context of Rust and JavaScript,
looked at the integration of linear types in Haskell, and today it is the

turn of Go!
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Why is Functional Programming So Effective?

Intuitionistic Logic

Functions are a universal Logic
and fundamental abstraction

Type Theory

Types
Simple Types (

Computation
B-reduction
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What about Concurrency?

Concurrent Separation Logic

Logic
Is Shared Memory a

Fundamental Abstraction?

Types Computation
? Read/Write Shared Memory
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What about Concurrency?

? Linear Logic!
Processes and Channels Logic [Caires & Pf10]

are a Fundamental Abstraction!

Concurrent Type Theory?

nt-calculus
Computation
Communication

Session Types! Types
[Honda’93] ?
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Types as Propositions

* These types are exactly the propositions of linear logic, except !’
e An instance of the Curry-Howard correspondence

* Typing rules correspond to sequent calculus inference rules

* Programs correspond to process expressions

« Communication corresponds to cut reduction
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* Strong Normaltsation via Strong Normaltsation

40 I A
P—=a = (P)=(a)

C§, [CPPT/B] logical relation
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