Programme - Envois MQTT

parc-stub - MJTT sensor simulator
Publ i shes sine-wave sensor data + control eur connect/di sconnect over nTLS.

[INTRT

i mport json

i mport | ogging
import math

i mport os

i nport random

i mport ssli

i mport threading
import tinme

i mport paho.mgtt.client as nqtt
| ogger = | oggi ng. get Logger ("stub")

CONFI G_PATH = os. getenv(" CONFI G_PATH', "/datal/config.json")

def _save(s: dict):
"""Save interval, bad_rate and serres |ayout (not |log, not running)."""

try:
os. makedi rs(os. pat h. di r nanme( CONFI G_PATH), exi st_ok=Tr ue)
payl oad = {
"interval": s["interval"],
"bad_rate": s["bad_rate"],
"serres": [
{k: v for k, vin serre.itens() if k !'= "connected"}
for serre in s["serres"]
1
}

tnp = CONFI G_PATH + ".tnp"
with open(tnp, "w') as f:
j son. dunp( payl oad, f, indent=2)
os. repl ace(tnp, CONFI G _PATH)
except Exception as e:
| ogger . warni ng(f"Config save failed: {e}")

def _load() -> dict | None:

try:

wi th open( CONFI G_PATH) as f:
return json.|oad(f)

except Fil eNot FoundError:
return None

except Exception as e:
| ogger.warni ng(f"Config |oad failed: {e}")
return None

SENSCRS = {
"humi di t eAnbi ant e": {"mn": O, "mex": 100, "center": 60, "amp": 20},



"humi di teSol ": {"mn": O, "mex": 100, "center": 55, "amp": 15},
"tenperatureAnbi ante": {"min": -40, "max": 80, “"center": 22, "anp": 5},

def _default_serre(nunmero, nac=None, ip=None)
return {
"numero": numero
"mac": mac or _random nac(),
"ip": ip or f"192.168.1.{100 + nunero}"

"di sconnect _rate": 0.0, # probability per cycle of random di sconnect
"connect ed": Fal se, # current sinmul ated connection state
"bacs": [{"numero": 1}],
}
def _random nac():
parts = [random randi nt (0x00, OxFF) for _ in range(6)]
return ":".join(f"{p:02X}" for p in parts)

def _build_state() -> dict:
saved = _load()
if saved:
serres = saved.get("serres", [])
for s in serres:
s["connected"] = Fal se
s.setdefaul t ("di sconnect _rate", 0.0)

return {
"running": Fal se
"interval": saved.get("interval", 10),
"bad_rate": saved.get("bad_rate", 0.05)
"serres": serres,
"log": [1.

}

return {
"running": Fal se
"interval": 10

"bad rate": 0.05,

"serres": [
_default _serre(1, "24:Dr:EB:38:DC: 38", "192.168.1.101")
_defaul t _serre(2, "24:D7:EB: AA:BB: CC', "192.168.1.102"),

1
"log": [1,
}
state = _build_state()
# Per-serre manual connect/di sconnect conmands queued by AP
# { serre_nunero: "connect" | "disconnect" }

_cnmd_queue: dict = {}

state_|l ock = threading. Lock()
_stop_event = threading. Event ()
_thread = None

def _log(nsg: str, kind: str = "inf"):
| ogger . i nfo(nsg)
with state_| ock
state["l og"].append({"t": time.strftime("%t % %"), "nsg": msg, "kind": kind})
if len(state["lo0g"]) > 150
state[ "1 0g"]. pop(0)



# 27 Control eur MJTT hel pers ?222227222222222222222222222222222222222222222222222?

def _publish_connect(client: mgtt.Client, serre: dict):
mac = serre["nmac"]
topic = f"control eur/{nac}"
payl oad = json. dunps({
"topic": topic,
"ip": serre["ip"],
"status": True,
})
client.publish(topic, payload, retain=False)
_log(f"[CONN] controleur/{mac} ip={serre['ip']}", "conn")

def _publish_disconnect(client: nmgtt.dient, serre: dict):
mac = serre["nac"]
Iwt_topic = f"control eur/{mac}/di sconnect”
client.publish(lwt_topic, "", retain=True)
_log(f"[DI SC] control eur/{mac}/di sconnect (LWI)", "disc")

def _sine_value(sensor: str, t: float, phase: float = 0.0) -> float:
cfg = SENSORS[ sensor]
val = cfg["center"] + cfg["anmp"] * math.sin(2 * math.pi * t / 120 + phase)
return round(val, 2)

def _bad_payl oad(_t):

ki nd = random choi ce(["out _of range", "unknown_sensor", "nalforned", "invalid_value"])
if kind == "out_of range":
return json. dunps({"humi di t eAnbi ante": 150.0})
i f kind == "unknown_sensor":
return json. dunps({"co2Level ": 400.0})
if kind == "mal fornmed":

return b"\xff\xfe not utf-8"
return json. dunmps({"tenperatureAnbiante": "hot"})

# 27 MJTT client 227222272222222227222222222222222222222222272222222222222227222

def _build_client() -> nmtt.Cient:

host = o0s.getenv("MJTT_HOST", "nosquitto")

port = int(os.getenv("MJTT_PORT", 8883))

ca = o0s. getenv("CA _CERT", "/certs/ca.crt")
certfile = os.getenv("CLIENT_CERT", "/certs/client.crt")
keyfile = os.getenv("CLIENT_KEY", "/certs/client.key")

client = mgtt.Client(client_id="parc-stub", protocol=mgtt.MJTTV5)

client.tls_set(ca_certs=ca, certfile=certfile, keyfile=keyfile,
tls_version=ssl|.PROTOCCL_TLS_CLI ENT)

client.on_connect = lanbda ¢, u, f, rc, p: _log(f"MJTT connecté (rc={rc})", "inf")

client.on_disconnect = lanbda c, u, rc, p: _log(f"MJTT déconnecté (rc={rc})", "inf")

_log(f"Connexion a {host}:{port} ..")

client.connect (host, port, keepalive=60)

return client

# 27 Publisher |oop 2272222222222722222222222222222222222222222222222222222222272?
def _publish_loop():
try:



client = build_client()

except Exception as e
_log(f"Echec connexion MJTT : {e}", "err")
return

client.loop_start()
t0o = tine.tine()
phases: dict = {}

while not _stop_event.is_set():
with state_ | ock:
i nterval state["interval "]
bad_rate state["bad_rate"]
serres = [dict(s) for s in state["serres"]]
cnds di ct (_cnd_queue)
_cnd_queue. cl ear ()

t =time.time() - tO

for serre in serres
sn = serre["nunmero”]
mac serre["mac"]

# 27 handl e manual conmands 277222222272722222227222222272722222227722722277

cnd = cnds. get (sn)
if cmd == "connect" and not serre["connected"]:
_publish_connect(client, serre)
with state | ock:
for s in state["serres"]:
if s["nunmero"] == sn:
s["connected"] = True
serre["connected"] = True
elif cmd == "di sconnect" and serre["connected"]:
_publish_disconnect(client, serre)
with state_ | ock:
for s in state["serres"]:
if s["nunmero"] == sn:
s["connected"] = Fal se
serre["connected"] = Fal se

# 22 random di sconnect 222222772222222727222222272222222222222227222722277

if serre["connected"] and serre["disconnect_rate"] > O:
i f randomrandom() < serre["disconnect_rate"]:
_publish_di sconnect (client, serre)
with state | ock:
for s in state["serres"]:
if s["nunmero"] == sn:
s["connected"] = Fal se
serre[ "connected"] = Fal se

if not serre["connected"]:
continue

for bac in serre.get("bacs", []):
bn = bac[ " nunero"]
key = (sn, bn)
if key not in phases
phases[ key] = {s: randomuniforn(0, 2 * math.pi) for s in SENSORS}



topic = f"serre/{sn}/bac/{bn}"
i f randomrandom() < bad_rate:
payl oad = _bad_payl oad(t)
_log(f"[BAD] {topic} ? {payload!r}", "bad")
el se:
dat a = {s: _sine_value(s, t, phases[key][s]) for s in SENSORS}
payl oad = json. dunps(dat a)
_log(f"[ K] {topic} ? {payload}", "ok")
try:
client.publish(topic, payload)
except Exception as e:
_log(f"Erreur publish : {e}", "err")

_stop_event.wait(interval)

client.loop_stop()
client.disconnect ()
_log("Stub arrété.")

# 22 Public APl 2727227222272272272272272°2°2°2°22°22°2°2°2°2°2°2°22°22°22°2°2°22°22°2°2°2°2°22°2°2°2°2°2°2°2°2°22°2°2°2°2°27

def start():

gl obal _thread

if _thread and _thread.is_alive():
return

_stop_event.clear()

_thread = threading. Thread(target=_publish_l oop, daenon=True)

_thread.start()

with state | ock:
state[ "running"] = True
_save(state)

_log("Stub démarré.")

def stop():
_stop_event. set ()
with state | ock:
state["running"] = Fal se
_log("Arrét denandé.")

def connect_serre(numero: int):
with state_ | ock:
_cmd_queue[ nunmero] = "connect"
_log(f"[CVMD] connexion serre {nunero} demandée", "inf")

def disconnect_serre(nunero: int):
with state | ock:
_cnmd_queue[ nunero] = "di sconnect”
_log(f"[CVD] déconnexion serre {nunmero} denmandée", "inf")

def save_config():
"""Called by Flask after any config/serres nmutation."""
with state | ock:
_save(state)
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