
Contract AutomatonMotivating Example

Cyber-Physical Systems combine discrete 
computation with physical environmental 
interactions. Some popular models for these 
components are:

- Software Code (Discrete Logic)
- Hybrid Automaton (Controller + Plant)

Single-Agent Continuous Property
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Consider a distributed quadcopter system where each 
agent moves in a 2d world. Each helicopter has 
continuous dynamics. We want to prove distributed, 
end-to-end collision avoidance.
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Each agent maintains a current set-point (spcur) and 
a next set-point (spnxt). In the HOVER mode, the 
agent must stay near spcur. In MOVE mode, the agent 
must stay near the set-points' connecting line.

The contract automaton encodes the single-agent continuous property, as well as the restrictions 
on the changes between modes and updates to spcur and spnxt.

The contract automaton is used to create 
software specifications which we prove with a 
software model checker (CBMC).

The contract automaton is used to create 
continuous specifications which we prove 
using a hybrid systems reachability tool.

Showing distributed collision avoidance 
requires additional distributed properties 
proven by assuming a synchronous middleware 
and using CBMC (sequentialization).

The single-agent and distributed properties 
can then be composed into an SMT problem to 
check if collisions are possible, which is 
discharged using Z3.
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