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Optimization of a HydLa implementation using static analysis of constraints
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Hybrid systems are dynamical systems with both continuous and discrete changes of states. Hybrid systems

are applicable to various fields.

In HydLa, models are written as constraint hierarchies.
maximul consistent module sets. We are implementing Hyrose to simulate and verify HydLa programs. Hyrose
simulates HydLa programs without errors by using symbolic formula manipulation. It is important to optimize
Hyrose because the simulation of complex models takes long time. The bottleneck of Hyrose is in the consistency
checking of constraints. We propose a static analysis method for calculating necessary and sufficient conditions
of inconsistency that can be checked efficiently at runtime, and use these conditions to optimize the consistency
checking of constraints. This paper describes the optimization method based on constraint analysis, and evaluates
performance improvements using benchmark programs.
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HydLa is a hybrid system modeling language based on constraint hierarchy.
The trajectories of a HydLa program are defined by
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INIT <=> y = 10 & y’ = O.
FALL <=> [1(y’’ = -10).

BOUNCE <=> [1(y- = 0 => y’ = -(4/5) * y’-).
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Require: 000000000 MS
Ensure: 000000000 MSOOOOO PFC
FC := False
A := CollectAsk(MS)
for all AL C Ado
for all (9 = ¢) € Ado
G = True
if (9= ¢) € A; then
G = GANAyg
else
G
end if
end for
S = CollectTell(MS, Ay)
C := CalculateFalseConditions(S A\ G)
C:=CNG
if C then
return True
else
FC
end if
end for
return FC
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