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Programming languages 
are tools which offer 
frameworks of abstraction 
for such activities –
promoting or limiting them

• Imperative
• Functional
• Logical





UNSTRUCTURED: STRUCTURED: 



Quicksort in pure lambda: Quicksort with combinators:



Quicksort in ML:
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• TGC’13: The Scribble Protocol Language. Nobuko Yoshida , Raymond Hu , 
Rumyana Neykova , Nicholas Ng



Session Types Overview

‣Global session type

‣ Local session type
‣ Slice of global protocol relevant to one role
‣ Mechanically derived from a global protocol 

‣ Process language 
‣ Execution model of I/O actions by session 

participants 
‣ Mechanically derived from a global protocol 

‣ (Static) type checking for communication safety and progress 



The Scribble Protocol Language
Scribble: adapts and extends MPST as an engineering language for 
describing multiparty message passing protocols

Communication Model

‣ asynchronous, reliable, role-to-role ordering
‣ Scribble sessions can be conducted over 

any transport that supports this model



www.scribble.org



Online tool : http://scribble.doc.ic.ac.uk/



Open Problems

1. Behavioural Theories and Session Types 
2. Relationship with Other Frameworks 

Linear Logic 
Communicating Automata 
Petri Nets 

3. Outreach  
 Industry 
 Developers 
 Education



Interactions with Industries



Interactions with Industries
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Behaviour Theory of Higher-Order Pi Calculus

• ESOP’16: On the Relative Expressiveness of Higher-Order Session Processes. 
Dimitrios Kouzapas , Jorge A. Pérez , Nobuko Yoshida 

• CONCUR’15: Characteristic Bisimulations for Higher-Order Session Processes. 
Dimitrios Kouzapas , Jorge A. Pérez , Nobuko Yoshida



Yuxin Deng, Matthew Hennessy, ICALP 2011 =>

ICALP’13!









From Communicating Machines to Graphical 
Choreographies [POPL’15, CONCUR’15]

[ESOP'10,ESOP'12,CONCUR'12,CONCUR'14] 



Contributions

Static deadlock detection tool dingo-hunter

Deadlock detection based on session types

Infer session types as Communicating Automata

Synthesise global session graphs from CA



Go and Concurrency

Developed by Google for multi-core programming

Concurrency model built on CSP (process calculi)

Message-passing communication over channels

" Do not communicate by sharing memory; instead, share memory by communicating. " 
-- E�ective Go (developer guide)



Java API Generation [FASE’16]
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