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Global Computing

 new models of computation
 new programming and analysis methods

– distribution, concurrency
– open endness
– process mobility, service discovery
– structuring into sessions, transactions
– typing, code analysis, verification also at run time

 difficult to distinguish between design, execution and reconfiguration
phases

 still distinction between procedural information and declarative
information
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Composition vs. Combination

 local computer system
– sequential/parallel program composition

 wide area net
– discovering and combining processes

 choreography, orchestration, coordination methods
 two-sided or multi-party sessions
 negotiations with non-functional service level agreements
 long transactions with failures and compensations
 architectural design languages for business-to-business,

telecom or health applications.
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Service-Oriented Computing

 distributed information systems + distributed concurrent
programming

 accessing relevant information
– about the network
– about data and ontology of the application

 expressive contracts and service level agreements
 guarantees about security
 deadlock avoidance
 conformance of orchestration and choreography
 existence of compensations in the presence of failures



7INFINT 2009, Bertinoro - Ugo Montanari, Dynamic Process/Service Composition/Combination, 18/3, 2009

European Project SENSORIA, I

 linguistic primitives for modelling and programming
 qualitative and quantitative analysis methods
 sound engineering and deployment techniques

Some relevant studies (see abstract on the web for links)
 CaSPiS

– two-sided sessions and pipelining, recursion
– handling (unexpected) termination of the partner's side of a session.
– session types guarantee communicating entities will not block
– session type inference is decidable
– implemented general tool
– MUSE multiparty sessions



8INFINT 2009, Bertinoro - Ugo Montanari, Dynamic Process/Service Composition/Combination, 18/3, 2009

European Project SENSORIA, II

 The process calculus Cc-Pi
– name-passing calculi, concurrent constraint programming
– requirements on service level agreements are constraints
– soft notions of constraints

 Architectural Design Rewriting
– software architectures development & reconfiguration with term-rewriting
– proof that a design was constructed according to the style
– naturally supports style-preserving reconfigurations
– MAUDE implementation

 Lambda-req for security
– selecting and invoking services
– behavior of services over-approximated by a type and effect system
– the approximation is model-checked
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About Names



11INFINT 2009, Bertinoro - Ugo Montanari, Dynamic Process/Service Composition/Combination, 18/3, 2009

Syntax of π-Calculus
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Structural Congruence
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Reduction Rules
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Constraint Semirings

1 (0) identity, absorbing on x, + (+, x)
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Named Constraint Semirings
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Aims I
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Aims II
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CcPi-Calculus (syntax)
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CcPi-Calculus (semantics)
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CcPi-Calculus (example I)
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CcPi-Calculus (example II)
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A CallBySms Service Scenario, I
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A CallBySms Service Scenario, II
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CallBySms Specification in cc-pi
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Conclusion and Future Work

 Cc-Pi part of EU FET GC2 project Sensoria
 Reduction semantics at ESOP 2007 and symbolic

semantics at ESOP 2008
 Names as keys for secure retract
 Efficient evaluation of constraints via locality restrictions

and dynamic programming
 Extension to include behavioral types?
 Extension to handle assume - guarantee?
 Extension to handle ontologies?


