


UpScale Project (FP7)
• CWI, Imperial College London, University of Oslo and 

Uppsala University 

• Study how an OO PL can support the development of 
applications that seamlessly scale to the available 
parallelism of manycore chips.  

• Take an actor-based concurrency model as a starting 
point, rather than multi-threading, and use types to "open 
up the actors" for further parallelism, keeping the amount 
of concurrency implicit in the language. 

• Capability types, Ownership types, Session Types, etc.
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Selected Publications 2015/2016
• [CC’16] Nicholas Ng, NY:  Static Deadlock Detection for Concurrent Go by Global Session 

Graph Synthesis. 
• [FASE’16] Raymond Hu, NY: Hybrid Session Verification through Endpoint API Generation. 
• [TACAS’16] Julien Lange, NY: Characteristic Formulae for Session Types. 
• [ESOP’16] Dimitrios Kouzapas, Jorge A. Pérez, NY: On the Relative Expressiveness of 

Higher-Order Session Processes. 
• [POPL’16] Dominic Orchard, NY: Effects as sessions, sessions as effects . 
• [FSTTCS’15] Romain Demangeon, NY: On the Expressiveness of Multiparty Session Types. 
• [OOPSLA’15] Hugo A. López, Eduardo R. B. Marques, Francisco Martins, Nicholas Ng, 

César Santos, Vasco Thudichum Vasconcelos, NY: Protocol-Based Verification of Message-
Passing Parallel Programs .  

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

• [CONCUR’15] Laura Bocchi, Julien Lange, NY: Meeting Deadlines Together. 
• [CONCUR’15] Marco Carbone, Fabrizio Montesi, Carsten Schürmann, NY: Multiparty Session 

Types as Coherence Proofs. 
• [CC’15] Nicholas Ng, Jose G.F. Coutinho, NY: Protocols by Default: Safe MPI Code 

Generation based on Session Types. 
• [PPoPP’15] Tiago Cogumbreiro, Raymond Hu, Francisco Martins, NY: Dynamic deadlock 

verification for general barrier synchronisation. 
• [POPL’15] Julien Lange, Emilio Tuosto, NY: From communicating machines to graphical 

choreographies.
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[RV’13, COORDINATION’14, FMSD’15]



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;

} } }

14 / 42



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;

}

}

}
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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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Applications

Protocol Verification

OOI Governance

MPI code generations

ZDLC: Process Modeling
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Type Checking [OOPSLA’15, POPL’16]
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Code Generation [CC’15, FASE’16]
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[ICALP’13, POPL’15, CONCUR’15, TACAS’16, CC’16]



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



Zero Deviation Life Cycle Platform



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

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



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)



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




