Programme "pont" complet

MITT ? MySQL Bri dge

Subscribes to serre/+/bac/+ and controleur/+ topics on a Msquitto broker
and persists every neasurenent and controller info into the “parc’ database.

Envi ronnent variables (injected via docker-conpose):

MQTT_HOST — hostnane of the Mosquitto container (default: nosquitto)
MQTT_PORT — broker port (default: 8883)
MQTT_KEEPALI VE — keepalive in seconds (default: 60)
MQTT_USER — optional broker usernane
MQTT_PASSWORD — optional broker password
DB_HOST - MySQL host (default: db)
DB _PORT - MySQL port (default: 3306)
DB_NAME — dat abase nane (default: parc)
DB_USER — dat abase user (default: parc)
DB_PASSWORD — dat abase password
DB_RETRY_DELAY — seconds between DB reconnection attenpts (default: 5)
MJTT_RETRY_DELAY - seconds between MJIT reconnection attenpts (default: 5)
LOG LEVEL — DEBUG / INFO/ WARNI NG / ERROR (default: | NFO

i mport json

i mport | ogging

i mport os

import re

i mport sys

import tine

fromdatetine inport datetine

i mport paho.ngtt.client as nytt
i mport pynysql
i mport pynysql.cursors

H s m o m e o e e o e e e e o e e e e e e e e e e e e e e e e e o
# Loggi ng setup

B o m o e e o e e o e e e e e e e e e e e e e e e e e e e e e e e ee o -
LOG LEVEL = os.getenv("LOG LEVEL", "INFQO"). upper ()

| oggi ng. basi cConfi g(
strean¥sys. st dout,
| evel =getattr(l oggi ng, LOG LEVEL, | ogging.|NFO),
format ="9% asctine)s 9%l evel nane)-8s % nane)s 9% nessage)s",
dat ef nt =" %v/- %m %d % %Vt ¥8",

)

| ogger = | oggi ng. get Logger ("ngtt-bridge")

B o o e e o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e ae o
# Configuration from environnent

B o o o m ot e o o o e e e e e e e e e e e e e e e e e e e e meeeoa -
MQTT_HOST = o0s. getenv("MJTT_HOST", "mosquitto")

MQTT_PORT = int(os.getenv("MJIT_PORT", "8883"))



MJTT_KEEPALI VE = int(os.getenv("MJITT_KEEPALI VE', "60"))

MJTT_USER = 0s. getenv("MJITT_USER", None)
MQTT_PASSWORD = 0s. getenv("MJITT_PASSWORD', None)
DB_HOST = 0s. getenv("DB_HOST", "db")

DB_PORT = int(os.getenv("DB_PORT", "3306"))
DB_NAME = 0s. getenv("DB_NAME", "parc")
DB_USER = o0s. getenv("DB_USER", "parc")
DB_PASSWORD = o0s. getenv("DB_PASSWORD', "")

DB RETRY_DELAY = int(os.getenv("DB_RETRY_DELAY", "5"))

MQTT_RETRY_DELAY

i nt(os.getenv("MJIIT_RETRY_DELAY", "5"))

# Fixed capteur IDs as specified in the project brief
CAPTEUR IDS: dict[str, int] = {

"hum di t eAnbi ante": 1,

"hum di teSol ": 2,

"t enperatureAnbi ante": 3,

# Topic patterns
TOPI C_RE
CONTROLEUR_RE

DI SCONNECT_RE

re.conpile(r"”serre/ (\d+)/bac/ (\d+)$")
re.conpile(r"~controleur/([*]+)$")
re.conpile(r"”~controleur/(["/]+)/disconnect$")

# d obal DB connection

_db_conn: pynysgl . connections. Connection | None = None

def db_connect () -> pynysql.connections. Connecti on:
"""Connect to MySQ., retrying indefinitely on failure.
whil e True:
try:
conn = pynysql . connect (
host =DB_HOST,
port =DB_PORT,
user =DB_USER,
passwor d=DB_PASSWORD,
dat abase=DB_NANE,
char set ="ut f 8mb4",
aut ocomm t =Tr ue,
connect _ti nmeout =10,
cursorcl ass=pynysql . cursors. Di ct Cursor,

)
| ogger.info("Connected to database %@6: %/ %", DB _USER, DB _HOST, DB_PORT,

DB_NANE)
return conn
except pynysql. MySQLError as exc:
| ogger.error("DB connection failed: % — retrying in %s", exc, DB _RETRY_DELAY)
tinme. sl eep( DB_RETRY_DELAY)

def ensure_db() -> pynysql.connections. Connecti on:
"""Return a |live DB connection, reconnecting if necessary.
gl obal _db_conn



def

def

def

try:
if _db_conn is None:
rai se pynysqgl. MySQLError (" no connection yet")
_db_conn. pi ng(reconnect =Fal se)
except pynysql. MySQLError:
| ogger.warni ng("DB connection | ost — reconnecting..n)
try:
if _db_conn is not None:
_db_conn. cl ose()
except Exception:
pass
_db_conn = db_connect ()
i nval i dat e_caches()
return _db_conn

insert_error(type_erreur: str, nmessage: str, valeur: str | None = None) -> None:
"""Wite arowto the error table. Never raises — errors are only |ogged."""
try:
conn = ensure_db()
with conn.cursor() as cur:
cur. execut e(
"I NSERT I NTO error (type_erreur, nessage, valeur, erreur_a)
"VALUES (%, %, %, %)",
(type_erreur[:64], nmessage, val eur, datetine.now)),

)

| ogger . debug("Error |logged ? [%] %", type_erreur, nessage)
except Exception as exc:
| ogger.critical ("Could not wite to error table: %", exc)

insert_nmesure(bac_id: int, capteur_id: int, value: float) -> None:
"""l nsert one nmeasurenment row """
conn = ensure_db()
with conn.cursor() as cur:
cur. execut e(
"I NSERT I NTO nesure (bac, value, nesure_a, capteur) VALUES (%, %, %,
(bac_id, value, datetinme.now(), capteur_id),

upsert _control eur(mac: str, ip: str, status: bool) -> None:
Insert or update a controller row
The MAC address extracted fromthe topic is used as id_controleur (primary key).
conn = ensure_db()
with conn.cursor() as cur:
cur. execut e(
I NSERT | NTO control eur (id_controleur, ip, status)
VALUES (%, %, %)
ON DUPLI CATE KEY UPDATE
ip = VALUES(i p),
status = VALUES(st at us)

(mac, ip, int(status)),
)
| ogger . i nfo(
"Controleur enregistré mac=% ip=% status=%",



mac, ip, status,

def set_control eur_offline(mac: str) -> None:
"""Set a controller status to false (offline)."""
try:
conn = ensure_db()
with conn.cursor() as cur:
cur . execut e(
"UPDATE control eur SET status = 0 WHERE id_control eur = %",
(mac, ),
)
| ogger.info("Contrdl eur % passé hors |igne", nac)
except Exception as exc:
nmsg = f"Erreur DB lors de la mise hors ligne du contrdl eur {nac}: {exc}"
| ogger. error(nsQ)
insert_error("DB_ERROR', nsg, None)

def resol ve_bac(serre_numero: int, bac_nunero: int) ->int | None:
Return id_bac for (serre.nunero=serre_nunero, bac.nunmero=bac_nunero).
Ret urns None when no natching row is found.
conn = ensure_db()
with conn.cursor() as cur:
cur. execut e(
SELECT b.id_bac
FROM bac b
JON serre s ONs.id serre = b.serre
WHERE s.nunero = %
AND b.nunero = %
LIMT 1

(serre_nunero, bac_nunero),
)
row = cur. fetchone()
return ron "id_bac"] if row el se None

def get_capteur_limts(capteur_id: int) -> tuple[float | None, float | None]:
Return (val eur M nCapt eur, val eur MaxCapteur) for a given capteur I|ID.
Returns (None, None) when the capteur is not found.
conn = ensure_db()
with conn.cursor() as cur:
cur . execut e(
"SELECT val eur M nCapt eur, val eur MaxCapt eur FROM capt eur WHERE i d_capteur = %",
(capteur_id,),
)
row = cur. fetchone()
if row
return row "val eurM nCapteur"], row "val eur MaxCapt eur"]
return None, None



_bac_cache: dict[tuple[int, int], int | None] = {}
_capteur_cache: dict[int, tuple[float | None, float | None]] = {}

def cached_resol ve_bac(serre_nunero: int, bac_nunero: int) ->int | None:
key = (serre_nunero, bac_nunero)
if key not in _bac_cache:
_bac_cache[ key] = resol ve_bac(serre_nunero, bac_nunero)
return _bac_cache[ key]

def cached_capteur_limts(capteur_id: int) -> tuple[float | None, float | None]:
if capteur_id not in _capteur_cache:
_capteur_cache[capteur _id] = get_capteur_limts(capteur_id)
return _capteur_cache[ capteur_id]

def invalidate_caches() -> None:
"""Called after a DB reconnection so stale entries don't |inger.
_bac_cache. cl ear ()
_capteur_cache. clear ()
| ogger . debug(" Caches invalidated after DB reconnect")

def process_nessage(topic: str, raw payload: str) -> None:

Ful | processing pipeline for one sensor MJIT nessage.

Val i date topic fornat

Resol ve serre / bac from DB

Parse JSON payl oad

For each neasurenent in the payl oad:

Val i dat e sensor nane

Val i date val ue type

Clamp value if out of bounds (and raise an error)
Persist to nmesure table

S

oo

| ogger . debug("RECV topic=% payl oad=%", topic, raw_payl oad)

# 1 — topic validation

mat ch = TOPI C_RE. mat ch(t opi c)

if not match:
| ogger . warni ng("Ignored non-matching topic: %", topic)
return

Serre_numero i nt (match. group(1))
bac_nunero = int(match. group(2))

# 2 — bac resolution
try:
bac_id = cached_resol ve_bac(serre_nunero, bac_nunero)
except Exception as exc:
| ogger.error("DB error resolving bac for topic %: %", topic, exc)
insert_error(
"DB_ERROR',
f"1 npossi bl e de résoudre bac pour le topic {topic}: {exc}",



raw_payl oad

)

return

if bac_id is None

meg = (
f"Topic {topic} correspond a |a serre n°{serre_nunero} / bac n°{bac_nunero} "
f"qui n'existe pas dans |a base de données."

)

| ogger . war ni ng( nsg)

insert_error("BAC _NOT_FOUND', msg, raw_payl oad)

return

# 3 — payl oad parsing
try:

payl oad = json. | oads(raw_payl oad)

if not isinstance(payl oad, dict):

rai se Val ueError("Le payl oad JSON n' est pas un objet")

except (json.JSONDecodeError, ValueError) as exc:

msg = f"Payl oad JSON invalide sur le topic {topic}: {exc}"

| ogger . war ni ng( nsg)

insert_error ("I NVALI D PAYLOAD', nsg, raw_payl oad)

return

# 4 — iterate measurenents
for sensor_nanme, raw_ value in payload.itens():
_process_singl e_neasure(topic, bac_id, sensor_nanme, raw_val ue, raw_payl oad)

def _process_singl e_neasure(
topic: str,
bac_id: int,
sensor_nane: str,
raw_val ue
raw_payl oad: str,
) -> None:
"""Process one sensor key/value pair froma payload."""

# 4a — validate sensor nane
capteur_id = CAPTEUR | DS. get (sensor _nane)
if capteur_id is None
msg = (
f" Capteur inconnu « {sensor_name} » regu sur le topic {topic}. "
f"Capteurs attendus : {list(CAPTEUR IDS. keys())}."
)
| ogger . war ni ng( nsg)
insert_error (" UNKNOAN_SENSOR', nsg, raw_payl oad)
return

# 4b — validate val ue type
try:
val ue = float (raw_val ue)
except (TypeError, ValueError):
nmsg = f"Val eur non nunerique pour {sensor_nane} sur {topic}: {raw valuelr}"
| ogger . war ni ng( nsg)
insert_error ("I NVALI D VALUE", nsg, str(raw_value))
return

# 4c — clanmp to capteur lints if needed
try:



v_mn, v_max = cached_capteur_linmits(capteur_id)
except Exception as exc
| ogger.error("DB error fetching capteur linmts for %: %", sensor_nanme, exc)
insert_error(
"DB_ERROR",
f"1 npossible de récupérer les limtes du capteur {sensor_nane}: {exc}"
str(raw_val ue),

)
return

cl anped_val ue = val ue

if v.mnis not None and value < v_mn:

meg = (
f"Val eur {val ue} pour {sensor_nane} (id={capteur_id}) sur le topic {topic} "
f'est inférieure au mninmumautorisé ({v_mn}). Valeur enregistrée : {v_nmn}."
)

| ogger . war ni ng( nsg)
insert_error("VALUE _OQUT_OF RANGE", nsg, str(value))
cl anmped_value = v_min

elif v_max is not None and val ue > v_nmax:
meg = (
f"Val eur {val ue} pour {sensor_nane} (id={capteur_id}) sur le topic {topic} "
f"est supérieure au maxi mum autorisé ({v_max}). Valeur enregistrée : {v_nax}."

)

| ogger . war ni ng( nsg)
insert_error("VALUE _OQUT_OF RANGE", nsg, str(value))
cl anped_val ue = v_max

# 4d — persi st

try:
insert_mesure(bac_id, capteur_id, clanped_val ue)
| ogger . info(
"Mesure enregistrée serre=% bac=% (id=%) capteur=% (id=%) val eur=%"
topic.split("/")[1],
topic.split("/")[3],
bac_id,
sensor _nane,
capteur_id,
cl anped_val ue,
)
except Exception as exc
msg = f"Erreur DB lors de |'insertion de |la nmesure ({sensor_nane}={val ue}) sur

{topic}: {exc}"
| ogger. error(nsQ)
insert_error("DB_I NSERT_ERROR', nsg, str(value))

def process_control eur_nessage(topic: str, raw payload: str) -> None

Process a nessage received on control eur/<mac>

The MAC address fromthe topic IS the id_controleur (primary key).
Expected payl oad: {"ip": "192.168.x.x", "status": true}

mat ch = CONTROLEUR _RE. mat ch(t opi c)



if not match:
return
mac = match. group(1)

# Parse JSON
try:

payl oad = json. | oads(raw_payl oad)

if not isinstance(payload, dict):

rai se Val ueError("Le payload JSON n'est pas un objet")

except (json.JSONDecodeError, ValueError) as exc:

msg = f"Payl oad JSON invalide sur le topic {topic}: {exc}"

| ogger . war ni ng( nsg)

insert_error ("1 NVALI D_PAYLOAD', nsg, raw_payl oad)

return

# Validate required fields
mssing = [k for k in ("ip", "status") if k not in payl oad]
if mssing:
msg = f" Chanps manquants dans | e payl oad contrdl eur {topic}: {mssing}"
| ogger . war ni ng( nmsg)
insert_error ("1 NVALI D_PAYLOAD', mnsg, raw_payl oad)
return

# Val i date types
try:
ip str(payl oad["ip"])
status = bool (payl oad["status"])
except (TypeError, ValueError) as exc
msg = f"Type de chanp invalide dans | e payload contrdleur {topic}: {exc}"
| ogger . war ni ng( nsg)
insert_error("INVALI D VALUE", nsg, raw_payl oad)
return

# Persi st
try:
upsert_control eur(mac, ip, status)
except Exception as exc
nmsg = f"Erreur DB lors de |'enregistrenent du contréleur {mac}: {exc}"
| ogger. error(nsQ)
insert_error("DB_I| NSERT_ERROR', nsg, raw_payl oad)

def on_connect(client: ngtt.Cient, userdata, flags, reason_code, properties=None):
if reason_code ==
| ogger.info("MJTT connecté a %: %", MQJTT_HOST, MJTT_PORT)

client.subscribe("serre/+/ bac/+", gos=1)
client.subscribe("control eur/+", gos=1)
client.subscribe("control eur/+/di sconnect", qos=1)
| ogger . i nfo(
"Abonné aux topics serre/+/bac/+ | ~controleur/+ | controleur/+/disconnect"
)
el se:

| ogger. error("Echec de |a connexion MJTT, code retour : %", reason_code)

def on_disconnect(client: mgtt.Client, userdata, flags, reason_code, properties=None):
if reason_code ==



| ogger.info("Déconnexi on MJIT propre")
el se:

| ogger . war ni ng(
"Déconnexi on MJIT inattendue (code=%) — le client va retenter autonatiquenent",
reason_code,

)

insert_error(
" MQTT_DI SCONNECT" ,
f" Déconnexi on MJIT inattendue (code={reason_code}). Reconnexion en cours..,
None,

def on_nessage(client: ngtt.dient, userdata, nsg: ngtt. MJTITMessage) :
# Decode payl oad
try:
payl oad_str = nsg. payl oad. decode("utf-8")
except Uni codeDecodeError as exc:
| ogger . war ni ng(" Payl oad non-UTF8 sur % : %", nsg.topic, exc)
insert_error(
"1 NVALI D_ENCODI NG',
f"Payl oad non-UTF8 sur {nsg.topic}: {exc}",
repr (nsg. payl oad),
)

return

try:
# Contr o6l eur déconnecté : control eur/ <mac>/ di sconnect
i f DI SCONNECT_RE. mat ch(nsg. t opi c):
mac = nsg.topic.split("/")[1]
set _control eur_of fline(nac)

# Contr 6l eur connecté : control eur/<mac>
elif CONTROLEUR _RE. mat ch(nsg.topic):
process_control eur _nessage(nsg.topic, payload_str)

# Mesure capteur : serrel/ X/ bac/Y
el se:
process_nessage(nsg. topi c, payload_str)

except Exception as exc:
| ogger . excepti on(
"Erreur inattendue lors du traitenent du nessage %: %", nsg.topic, exc
)
try:
insert_error (" UNEXPECTED ERROR', str(exc), payload_ str)
except Exception:
pass

def on_log(client, userdata, |level, buf):
if level == mgtt. MJTT_LOG_ERR:
| ogger . debug("MJTT internal: %", buf)

def main() -> None:
| ogger.info("=== MJIT Bridge dénarrage ===")



| ogger . i nfo(
"Config MJTIT : %:% | Config DB : %@s: %/ %",
MQTT_HOST, MJTT_PORT,
DB_USER, DB_HOST, DB_PORT, DB_NAME,

# Initial DB connection — blocks until successful
gl obal _db_conn
_db_conn = db_connect ()

# Pre-warm capt eur cache
for nanme, cid in CAPTEUR IDS.itens():
limts = cached_capteur_limts(cid)
| ogger.info("Capteur % 22s (id=%) : mn=%6s nax=%", nane, cid, limts[O0],
limts[1])

# MJIT client setup

client = mgtt. dient(
nmgtt. Cal | backAPI Ver si on. VERSI ON2,
client_id="mgtt-bridge",
cl ean_sessi on=Tr ue,

)

client.on_connect = on_connect
client.on_disconnect = on_di sconnect
client.on_nessage = on_message
client.on_l og = on_|l og

if MQTT_USER

client.usernanme_pw set ( MJTT_USER, MQIT_PASSWORD)

# TLS setup

client.tls_set(
ca_certs="/certs/ca.crt",
certfile="/certs/client.crt",
keyfile="/certs/client.key",

client.reconnect _del ay_set(n n_del ay=MJTT_RETRY_DELAY, nax_del ay=60)

# Connect |oop — keep trying until the broker is up
whil e True:
try:
| ogger.info("Connexi on au broker MJIT %: %..", MJTT_HOST, MQJTT_PORT)
client.connect (MJTT_HOST, MQJIT_PORT, MJIT_KEEPALI VE)
br eak
except (OSError, ConnectionRefusedError) as exc:
| ogger.error(
"Broker MJIT injoignable : % — retry dans %s", exc, MJITT_RETRY_DELAY

)
time. sl eep( MJTT_RETRY_DELAY)

| ogger.info("Entrée dans |a boucle MJIT principal e")
client.loop_forever(retry_first_connecti on=True)

i f name__ == "__main__"
mai n()
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