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Fig. 1 An example of the efficient flooding algorithm in a CAN-multicast system. The node re-
sponsible for the shadowed zone is the multicast data source

Fig. 2 An example of the enhanced efficient flooding algorithm in a CAN-multicast system. Note
that now there are no double packets in any

multicast: Members of a multicast group self-organize in an instance of Chord or
DKS(N,k,f). Consequently, a multicast transmission to a certain group just requires
to broadcast the Chord or DKS(N,k,f) instance associated to that group. However,
this proposal differs from the CAN based multicast in the flooding mechanism. As
it is explained in Section 2.1, the efficient flooding algorithm (and also its enhanced
version) produces redundant messages. The Chord/DKS flooding algorithm that is
called “correcting broadcast” eliminates any redundant packets.

↓
correct-by-construction efficient broadcast

P2P protocol
∗
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∗ conditions apply
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Figure 1: A high level view of the hierarchical P2P Semantic Space architecture.
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* RDF quadruple =”{subject, predicate, object, context}”

Need for dissemination algorithms for retrieving RDF data efficiently
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What we have done so far:

A formalization of an abstraction of CAN overlay network +
theorems and correctness proofs.

A formalization of abstract geometric notions related to CAN,
neighboring and communication aspects + correctness proofs

An example explaining how to define formally a broadcast
algorithm for a static CAN.

Current spec + proofs : around 2000 lines of Isabelle code
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Goals...

Initial goal:
to develop the algorithm correctly and prove its correctness
properties.

Additional goal:
to build a generic reasoning framework which will ease the
promotion of formal correctness proofs of existing multicast
algorithms and also facilitate the design of new ones (which
are efficient and fault-tolerant,. . . ).
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Future work

Implementation
Consider a dynamic CAN (churn)
Test different (possibly existing) dissemination schemes

multiple initiators, ...
Fault-tolerant broadcast
Structured proofs
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Take away message

“ Programs are not released without being tested, why should
algorithms be published without being model checked * ? ”

- Leslie Lamport

* proved correct
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Questions...?

Thank you

- Francesco Bongiovanni - Mechanical Support for Efficient Dissemination on CAN (25/26)



Introduction
Mechanizing formal proofs

Contributions
Goals

Future Work

Backup slides
Model checking VS theorem proving

lightweight but limited heavy but really rigorous
model checking theorem proving

Formal verification

State space
Counter-example

Verification procedure
Obtaining insight of the system

Finite
Automatic
Automatic

Tell how the system is incorrect

Infinite
Limited automatic
Not automatic
Tell how the system is correct
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