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Wireless Sensor and Actor Networks (WSANs) are distributed systems composed of multiple computers
that observe and act on physical environments. Since WSANs contain actor nodes that control actuators or
perform other local operations, complex inter-node coordination operations involving them are necessary.
The lack of such coordination may result in the incorrect arrival order of messages between actor and sensor
nodes. The problems are called hazards. For wireless sensor networks (WSNs), which do not have actor
nodes, there is a method called macro-programming, which describes the behavior of the entire WSN as a
single computing system. In macro-programming, inter-node cooperation for processing is derived from the
overall behavior. In this study, we propose a macro-programming language for WSAN that incorporates a
mechanism to derive cooperative actions to avoid hazards.
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3 Vector Neighborhood Clock

3.1 Neighborhood Clock
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map: (a = b) >Stream(a) >Stream(b)
filter: (a = bool) =Stream(a) —Stream(a)
iter: (a = ())—Stream(a)— ()

sensors : Stream (Sensor)
getActors:Stream(Sensor) =Stream(Actor)
sense:Sensor — string — Int

actuate:Actor — string — Int > ()
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fn onFire(sensorId) -> {
sense (sensorId, "temperature") >= 60
}
fn actuateSprinkler(actorId) -> {
actuate(actorId, "sprinkler", 1)
}
Sensor —-> {
fireRegion = filter(onFire, sensors)
}
Sink -> {
actors = getActors(fireRegion)
}
Actor -> {
iter(actuateSprinkler, actors)

}
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X = map(f1, filter(£2, Y))
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def receiveFromSink(msg) do
case msg.name do
"y" -> __map2(msg.element, msg.rc)
end
end
def __map2(value, rc) do
x = fi(value)
__filterl(x, rc)
end
def __filteri(value, rc) do
y = f2(value)
if y do
sendToSink_X(value, rc)
end
end
def sendToSink_X(value, rc) do
send ({name: "X", element: value, rc: rc},
sinkId)
sendToDependencyRegion ()

end
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def receive(Message res) do
case res.name do
"FIRE_REGION" ->
put (fireRegion, res.element)
end
end
def mainloop() do
send_1(sensors)
wait ()
actors = getActors(fireRegion)
send_1(actors)
mainloop ()

end
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