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Questions on Mobile Processes

➤ How to apply mobile process theories to real distributed and

concurrent applications and programming languages?

➤ Common Questions on Session (Protocol) Types

➣ I wish to extend (Multiparty) Session Types to XXX.

➣ I wish to learn (Multiparty) Session Types. What is the

best paper?

➣ (Multiparty) Session Types can verify/specify XXX?

➣ What is a relationship between (Multiparty) Session Types

and MSCs/Petri Nets/State Machines/...?
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Usage on Multiparty Session Types

➤ Static Type Checking via End Point Projection

=⇒ Java, C, Haskell, Ocaml

➤ Dynamic Type Checking

=⇒ Runtime Monitoring, Python, Erlang, Java, ...

➤ Synthesis

=⇒ Generating BPMN Choreographies and Legacy Code

Analysis

➤ Code Generation

=⇒ MPI Parallel Programming
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Session Types Overview

` Properties
` Communication safety (no communication  mismatch)
` Communication fidelity (the communication follow the protocol)
` Progress (no deadlock/stuck in a session)















• Distributed Runtime Verification with Session Types and Python [FMSD’15] 
•  Multiparty Session Actors [COORDINATION’14]
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Buyer: A local projection



OOI agent negotiation 1/5

I https://confluence.oceanobservatories.org/display/syseng/

CIAD+COI+OV+Negotiate+Protocol
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OOI agent negotiation 2/5
type <yml> "SAPDoc1" from "SAPDoc1.yml" as SAP;

global protocol Negotiate(role Consumer as C, role Producer as P) {

}
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OOI agent negotiation 3/5 (choice)
type <yml> "SAPDoc1" from "SAPDoc1.yml" as SAP;

global protocol Negotiate(role Consumer as C, role Producer as P) {

propose(SAP) from C to P;

choice at P {

accept() from P to C;

confirm() from C to P;

} or {

reject() from P to C;

} or {

propose(SAP) from P to C;

} }
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OOI agent negotiation 4/5
type <yml> "SAPDoc1" from "SAPDoc1.yml" as SAP;

global protocol Negotiate(role Consumer as C, role Producer as P) {

propose(SAP) from C to P;

choice at P {

accept() from P to C;

confirm() from C to P;

} or {

reject() from P to C;

} or {

propose(SAP) from P to C;

choice at C {

accept() from C to P;

confirm() from P to C;

} or {

reject() from C to P;

} or {

propose(SAP) from C to P;

} } }
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OOI agent negotiation 5/5 (recursion)
type <yml> "SAPDoc1" from "SAPDoc1.yml" as SAP;

global protocol Negotiate(role Consumer as C, role Producer as P) {

propose(SAP) from C to P;

rec X {

choice at P {

accept() from P to C;

confirm() from C to P;

} or {

reject() from P to C;

} or {

propose(SAP) from P to C;

choice at C {

accept() from C to P;

confirm() from P to C;

} or {

reject() from C to P;

} or {

propose(SAP) from C to P;

continue X;

}

}

}
15 / 42



Local protocol projection (Negotiation Consumer)

// Global

propose(SAP) from C to P;

rec START {

choice at P {

accept() from P to C;

confirm() from C to P;

} or {

reject() from P to C;

} or {

propose(SAP) from P to C;

choice at C {

accept() from C to P;

confirm() from P to C;

} or {

reject() from C to P;

} or {

propose(SAP) from C to P;

continue START;

} } }

19 / 42

// Projection for Consumer

propose(SAP) to P;

rec START {

choice at P {

accept() from P;

confirm() to P;

} or {

reject() from P;

} or {

propose(SAP) from P;

choice at C {

accept() to P;

confirm() from P;

} or {

reject() to P;

} or {

propose(SAP) to P;

continue START;

} } }



FSM generation (Negotiation Consumer)
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Scribble online checker: scribble.doc.ic.ac.uk 

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


Yuxin Deng, Matthew Hennessy, ICALP 2011 =>

ICALP’13!





http://www.zdlc.co/faq/



Zero Deviation Life Cycle Platform



From Communicating Machines to Graphical 
Choreographies [POPL’15]

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



http://mrg.doc.ic.ac.uk

Contributions
A complete parallel programming workflow
● Captures parallel interaction patterns by Pabble language
● Combines with sequential computation kernels in C
● Generates communication safe & deadlock free MPI programs
● Optimisation as part of merging technique

3

Message Passing Algorithms [CC’15]



http://mrg.doc.ic.ac.uk

Evaluation

Reusable protocols
● e.g. scatter-gather
● e.g. stencil

Berkeley Dwarfs [CACM’09]

● Representative
parallel computing
patterns

● 4 of 5 HPC patterns

Productivity: Flexibility

20

Repository Berkeley HPC Dwarfs

heateq stencil* Yes Structured Grid

nbody ring* Yes Particle Methods

wordcount scatter-gather* Yes

adpredictor scatter-gather* Yes

montecarlo scatter-gather* Yes

montecarlo-mw master-worker* Yes

LEsolver wraparound mesh Structured Grid

matvec custom Dense Matrix

fft64 6-step butterfly Spectral (FFT)



http://mrg.doc.ic.ac.uk

Evaluation

Protocols in repository
● Use backbone directly
● Write kernel
● Effort = K / B+K

Custom protocols
● Write Pabble protocol
● Tool generate backbone
● Write kernel
● Effort = P+K / B+K

Effort ratio
● LOC savings
● Higher = more to write from scratch

Productivity: Effort

Pabble
LOC(P)

Backbone
LOC (B)

Kernel
LOC(K)

Effort

heateq stencil* 15 154 335 0.69

nbody ring* 15 93 228 0.71

wordcount scatter-gather* 8 76 176 0.70

adpredictor scatter-gather* 8 76 182 0.71

montecarlo scatter-gather* 8 76 70 0.48

montecarlo-mw master-worker* 10 82 70 0.46

LEsolver wraparound mesh 15 132 208 0.66

matvec custom 15 130 117 0.41

fft64 6-step butterfly 11 64 134 0.68
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Session Type Reading List

➤ Home Page http://mrg.doc.ic.ac.uk/

➤ [ESOP’98] Language Primitives and Type Disciplines for Structured

Communication-based Programming, Honda, Vasconcelos and

Kubo

➤ [SecRet’06] Language Primitives and Type Disciplines for Structured

Communication-based Programming Revisited, Yoshida and

Vasconcelos, ENTCS.

➤ [SFM’15] Gentle Introduction to Multiparty Asynchronous Session

Types, Coppo et al.

➤ [POPL’15] From communicating machines to graphical

choreographies, Lange, Tuosto and Yoshida.
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➤ [COB’14,TGC’13] The Scribble Protocol Language, Honda et al.

➤ [ECOOP’08] Session-Based Distributed Programming in Java, Hu,

Yoshida and Honda.

➤ [FMSD’15] Practical interruptible conversations: Distributed dynamic

verification with multiparty session types and Python, Demangeon,

Honda, Hu, Neykova and Yoshida.

➤ [CC’15] Protocols by Default: Safe MPI Code Generation based on

Session Types, Ng, Coutinho and Yoshida.
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