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DOPMYS0HS CYMOOHO! MOYIM: METOAMT TO NPOKTIMG

SAXHCT IPAB MOJOAHX HAYKOBLUB HA PE3YJIBTATH AOCAUTAEHD Y COEPI
METAYPIIT
ALC., Sipo Tasapa B. 387
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BESNEPEPBHHM IPOOUIIOBAHHAM
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KA. 10.
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JIOJIATOK B

Koa meccenmxkep-0ora

import logging

import requests

import sqlite3

import asyncio

import os

from dotenv import load dotenv

import matplotlib.pyplot as plt

from io import BytesIO

from telegram import Update, ReplyKeyboardMarkup

from telegram.ext import (
ApplicationBuilder, CommandHandler, MessageHandler, ContextTypes,
filters

)

from config import TELEGRAM TOKEN, ALLOWED_ USERS

from datetime import datetime

import pytz
from db import get latest data, log_user override

ZONE _STATUS_URL = "http://127.0.0.1:8000/api/status"
MASTER_DATA_URL = "http://127.0.0.1:8000/api/last-sensor-data"
OVERRIDE URL = "http://127.0.0.1:8000/api/override"

ROOMS = ["{ Tpumimenss Nel"]

MAIN_MENU = [["[] Craryc", "3 Kepysauns"], ["[A Ipadixu"], ["CT Hani 3 BA"], ["[B] Hazax"]]

LIGHT MENU = [["Q 3ona 1", "Q 3ona 2", " 3ona 3"], ["[E] Hazan"]]

GRAPH_MENU = [["[1 Temnepatypa 3a nens"], ["‘ BosoricTs 3a f1eHp", "6 CO2 3a genp"], [" Hazan"]]
DB _MENU = [[" XKypnan kepysanns"], ["[ull Cepenni noxasuuxu"], ["[J Kinbkicts 3ammcis"], [" Hazan"]]
DIMMING MENU = [["0%", "25%", "50%", "75%", "100%"], ["[B] Haszax"]]

DURATION MENU = [["] xpummHa", "2 xBummHA"], [" Hazan"]]

RELAY MENU = [["o Bentumsis”, "%’3 Konpguttionep"], [" Hazan"]]

load_dotenv()
SECRET CODE = os.getenv("SECRET CODE")



#
# ABTOPU3AIIA I AOCTVYII

#

def'is_authorized(user_id: int) -> bool:

return user_id in ALLOWED USERS

#
#UYACICTATYC
#

def format_time kyiv(ts: str) -> str:
try:
utc_dt = datetime.fromisoformat(ts.replace("Z", "+00:00"))
kyiv_dt =utc_dt.astimezone(pytz.timezone("Europe/Kyiv'"))
return kyiv_dt.strftime("%H:%M:%S %d.%m.%Y")
except:

return ts

def get last db _update time():
try:
conn = sqlite3.connect("sensors.db")
cursor = conn.cursor()
cursor.execute("SELECT timestamp FROM sensor_data ORDER BY id DESC LIMIT 1")
ts = cursor.fetchone()
conn.close()
if ts:
kyiv_dt = datetime.fromisoformat(ts[0]).astimezone(pytz.timezone("Europe/Kyiv'"))
return kyiv_dt.strftime("(@ Ocranne onosnenns BJ[: %H:%M:%S %d.%m.%Y")
except:
return " /\ He Branocs oTpuMaTy yac oHoBIeHHs BJI"
def fetch_full status():
status ="
try:
resp = safe_get(ZONE_STATUS URL)
is_work = resp.get("is_work time", False)
status += "% Po6oumnii wac\n" if is_work else "J Hepo6ouwnit gac\n"
except:

status +="@ Craryc pexumy HexocTymHHMIT\n"

&9
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try:
master = safe_ gettMASTER DATA URL)
if "error" not in master:
now_kyiv = datetime.now(pytz.timezone("Europe/Kyiv")).strftime("%H:%M:%S %d.%m.%Y")

status += (
"n 3 Jlani Bix Master ESP:\n"
f' § Temmepatypa: {master|'temperature']}°C\n"
f'¢) Bounoricts: {master["humidity']}%\n"
'@ CO.: {master['co2']} ppm\n"
)

if not is_work:
status +="() ABromarmune KepyBaHHsI BAMKHEHEe — eHepro3oepexxeHHs\n"
status += (
&8 Konmumionep: {'@ (BpyuHny)' if master.get(‘aircon_manual') else '@ asro'} - {'yBimMmKHEHO' if
master['relay_aircon'] else 'BumkHeHO'} \n"
'@ Bentumsuis: { @ (BpyuHny)' if master.get('vent manual') else '@ asro'} - {'yBimMmKkHEHO' if
master['relay_ventilation'] else 'BumkHeHo'} \n"
'(® Horounuii yac: {now_kyiv}\n"
)
status += "\n" + get _last db_update time()
except:

status +=" A\ Jlani Master ESP menocTynsi\n"

try:
zones = resp.get(""zones", [])
status += "\n() 3onu ocBitnenHs:\n"
for z in zones:
m =" (Bpyuny)" if z["manual"] else ""
online = "@" if z["online"] else "@"
status += {"{z['zone']}: {z['light level']} Ix | {z['dimming']}%{m} {online}\n"
except:

status +=" /\ Jlani 308 HemocTymHI\n"

return status

#
# HTTP-3AIINTHU
#




def safe_get(url):
try:
return requests.get(url).json()
except Exception as e:
logging. warning(f" A\ GET {url} — {e}")

return {}

def safe post(url, params=None, json=None):
try:
return requests.post(url, params=params, json=json)
except Exception as e:

logging. warning(f" A\ POST {url} — {e}")

return None
#
# 'TEHEPALIIS TPADIKIB
#

def generate plot(param: str, label: str, title prefix: str):
conn = sqlite3.connect("sensors.db")
cursor = conn.cursor()
today = datetime.now(pytz.timezone("Europe/Kyiv")).strftime("%Y-%m-%d")
cursor.execute(f""
SELECT timestamp, {param} FROM sensor_data
WHERE DATE(timestamp) = ?
ORDER BY timestamp
""" (today,))
rows = cursor.fetchall()

conn.close()

if not rows:

return None

times = [datetime.fromisoformat(ts).strftime("%H:%M") for ts, _in rows]
values = [v for _, v in rows]

date_str = datetime.fromisoformat(rows[0][0]).strftime("%d.%m.%Y")

with plt.style.context("seaborn-v0_8-pastel"):
fig, ax = plt.subplots(figsize=(9, 4.5))

ax.plot(times, values, marker="0", linestyle="-", linewidth=1.8)
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ax.set_title(f" {title prefix} 3a nenn: {date str}", fontsize=13)
ax.set_xlabel("Yac", fontsize=11)

ax.set_ylabel(label, fontsize=11)

ax.grid(True)

plt.xticks(rotation=45)

plt.tight layout()

buffer = BytesIO()
plt.savefig(buffer, format="png")
buffer.seek(0)

plt.close()

return buffer

def generate temperature plot():
conn = sqlite3.connect("sensors.db")
cursor = conn.cursor()
today = datetime.now(pytz.timezone("Europe/Kyiv")).strftime("%Y-%m-%d")
cursor.execute("""
SELECT timestamp, temperature FROM sensor_data
WHERE DATE(timestamp) = ?
ORDER BY timestamp
""" (today,))
rows = cursor.fetchall()

conn.close()

if not rows:

return None

times = [datetime.fromisoformat(ts).strftime("%H:%M") for ts, _in rows]
temps = [t for _, t in rows]

date_str = datetime.fromisoformat(rows[0][0]).strftime("%d.%m.%Y")

with plt.style.context("seaborn-v0_8-pastel"):
fig, ax = plt.subplots(figsize=(9, 4.5))
ax.plot(times, temps, marker="0", linestyle="-", color="#003366", linewidth=1.8)
ax.set_title(f"Temmeparypa 3a nenb: {date str}", fontsize=13)
ax.set_xlabel("Yac", fontsize=11)
ax.set_ylabel("Temmeparypa (°C)", fontsize=11)
ax.grid(True)
plt.xticks(rotation=45)
plt.tight layout()



buffer = BytesIO()
plt.savefig(buffer, format="png")

buffer.seek(0)
plt.close()
return buffer
#
# JIOT'TKA BOTA
#

async def start(update: Update, context: ContextTypes. DEFAULT TYPE):
if not is_authorized(update.effective user.id):
await update.message.reply_text("Q Hoctym 3a6opoHeHo.")
return

keyboard = ReplyKeyboardMarkup([["[B] Crapr"]], resize_keyboard=True)

await update.message.reply_text("HartucHiTh B Crapr, 1106 nouarn”, reply markup=keyboard)

async def temp_graph(update: Update, context: ContextTypes. DEFAULT TYPE):
plot = generate_temperature plot()
if plot:
await update.message.reply photo(photo=plot, caption="|/| TemnepatypHuii rpadik 3a cboroHi")
else:
await update.message.reply_text("&7 Hemae naHux TemmnepaTypu 3a choroi.")
async def humidity graph(update: Update, context: ContextTypes. DEFAULT TYPE):
plot = generate_plot("humidity", "Bonoricts (%)", " ) Bomoricts")
if plot:
await update.message.reply photo(photo=plot, caption="T"pacik Bonorocri 3a croroani")
else:

await update.message.reply_text("&g Hemae nanux BosnorocTi 3a chorosi.")

async def co2_graph(update: Update, context: ContextTypes. DEFAULT TYPE):
plot = generate_plot("co2", "CO: (ppm)", "6 CO.")
if plot:
await update.message.reply photo(photo=plot, caption="T"padix CO: 3a croromni")
else:

await update.message.reply_text("ER Hemae nammx CO: 3a chorozni.")

93



94

async def handle _message(update: Update, context: ContextTypes. DEFAULT TYPE):
msg = update.message.text

uid = update.effective user.id

if not is_authorized(uid):
await update.message.reply text("@ Jocryr 3aGoporero.")

return

if msg == "u Crapt":
await update.message.reply text("O0epits mpumimenss:", reply markup=ReplyKeyboardMarkup([ROOMS],
resize_keyboard=True))

return

if msg = "N Tpumimenns Nel":
context.user data.clear()
context.user_data["zone"] = "room1"
await update.message.reply_text(" [ O6pamo: Ipumimenns Nel",
reply _markup=ReplyKeyboardMarkup(MAIN_ MENU, resize keyboard=True))

return

if msg = " Hazan":
await update.message.reply text(" i@ Hazan no mento:", reply markup=ReplyKeyboardMarkup([ROOMS],

resize_keyboard=True))

return

if msg = "[ul] Cratyc":
await update.message.reply text(fetch_full status())

return

if msg == "[A I'pacixn":
await update.message.reply text("O6epits rpadik:", reply markup=ReplyKeyboardMarkup(GRAPH MENU,
resize_keyboard=True))

return

if msg == "[1 Temmepatypa 3a neHp":
await temp_graph(update, context)

return



if msg == "¢ Bomnoricts 3a 1eHb":
await humidity graph(update, context)

return
if msg ="{ CO: 3a nenn":

await co2_graph(update, context)

return

if msg == "[7 aui 3 BJ[":

await update.message.reply text("Oo6epith giro:", reply markup=ReplyKeyboardMarkup(DB_MENU,

resize_keyboard=True))

return

if msg = "B Kypnan xepyBanHs":
conn = sqlite3.connect("sensors.db")
cursor = conn.cursor()

cursor.execute("""

SELECT timestamp, user_id, target, action, duration_sec

FROM user_override log
ORDER BY id DESC LIMIT 5

HHH)

rows = cursor.fetchall()

conn.close()

if not rows:

await update.message.reply_text(" @ JKypHan moposxHiit.")

return

text = "[E) Ocranni xii kopucrysadis:\n\n"

for ts, uid, target, act, dur in rows:
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t = datetime.fromisoformat(ts).astimezone(pytz.timezone("Europe/Kyiv")).strftime("%H:%M:%S %d.%m.%Y")

text += " & {uid}\n(@ {target} — {act} na {dur // 60} x8.\n(®) {t}\n\n"

await update.message.reply _text(text.strip())

return

if msg == "[ul] Cepenni moxazamku":

conn = sqlite3.connect("sensors.db")



cursor = conn.cursor()
today = datetime.now(pytz.timezone("Europe/Kyiv")).strftime("%Y -%m-%d")
cursor.execute("""

SELECT
ROUND(AVG(temperature), 2),
ROUND(MAX(temperature), 2),
ROUND(MIN(temperature), 2),
ROUND(AVG(humidity), 2),
ROUND(MAX(humidity), 2),
ROUND(AVG(co02), 2),
ROUND(MAX(co02), 2)

FROM sensor_data

WHERE DATE(timestamp) = ?

""", (today,))
row = cursor.fetchone()

conn.close()

if not row or row[0] is None:
await update.message.reply text("&2 Iani BincyTni 3a ceoromi.")

return

avg_temp, max_temp, min_temp, avg_hum, max_hum, avg_co2, max_co2 = row
await update.message.reply text(
f'[ull Crarncruxa 3a {today}:\n\n"
f' § Temmepatypa:\n"
f* L, Cepemns: {avg_temp}°C\n"
f* L, Make: {max_temp}°C\n"
f* L, Min: {min_temp}°C\n\n"
' ¢) Bonoricts:\n"
f' L, Cepemmst: {avg_hum}%\n"
f' L, Make: {max hum}%\n\n"
'@ CO::\n"
f* L, Cepenne: {avg co2} ppm\n"
f* L, Make: {max_co2} ppm"

return

if msg = "[J Kinbkicts 3anucis":
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conn = sqlite3.connect("sensors.db")

cursor = conn.cursor()

cursor.execute("SELECT name, seq FROM sqlite_sequence")
rows = cursor.fetchall()

conn.close()

if not rows:
await update.message.reply text(" &2 Hemae inopmarii mpo 3ammc.")

return

text = "[J KinbkicTs 3anucis y Tabmumgx:\n\n"
for name, seq in rows:

text += " g {name}: {seq} 3amuciB\n"
await update.message.reply text(text.strip())

return

if msg = " KepyBauus":
if not context.user data.get("auth", False):
await update.message.reply_text(" (& BBeziTh mapoib Ist J0CTYITy 10 KepyBaHHs")
context.user_data["awaiting_password"] = True
return
await update.message.reply_text("OGepits gito:", reply markup=ReplyKeyboardMarkup([["{) Ocsitnenus
Pene"], ["[B) Hazan"]], resize_keyboard=True))

return

if context.user_data.get("awaiting_password"):
if msg == SECRET _CODE:
context.user_data["auth"] = True
context.user_data.pop("awaiting_password")

await update.message.reply _text(" @ Hoctyn go3BosieHo. O6epith miro:",

reply markup=ReplyKeyboardMarkup([["Q Ocsitnerns", " Pene"], ["[B] Hazan"]], resize_keyboard=True))
else:
await update.message.reply text(" 9 Hesiprnii mapos.")
return
if msg == "Q OcsiTnenss":
await update.message.reply text("O0epits 30HY:", reply markup=ReplyKeyboardMarkup(LIGHT MENU,

resize_keyboard=True))

return

nn
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if msg.startswith(" Q) 3ona"):
zone = int(msg.split()[-1])
context.user data["control zone"] = zone
await update.message.reply text(f'$8% 3ona {zone}. BcTaHOBITb piBeHb OCBIiT/ICHHS:",
reply markup=ReplyKeyboardMarkup(DIMMING MENU, resize keyboard=True))

return

if msg.endswith("%"):

try:
level = int(msg.strip("%"))
context.user data["pending_level"] = level
context.user_data["pending_action"] = "light"
await update.message.reply text("() O6epiTh TpuBamicTh:",

reply _markup=ReplyKeyboardMarkup(DURATION MENU, resize keyboard=True))

except:

await update.message.reply text(" /\ ITommika napamerpis.")

return

if msg = "9 Pene":
await update.message.reply text("O6epitb pene:", reply markup=ReplyKeyboardMarkup(RELAY MENU,
resize_keyboard=True))

return

if msg in ["Q) Benrmmsmis", "€8 Kommumionep"]:

—_n

context.user_data["pending_action"] = "relay"

context.user_data["pending_relay"] = "ventilation" if "BenTusmis" in msg else "aircon"
await update.message.reply text("( O6epiTh TpuBamicTs:",
reply _markup=ReplyKeyboardMarkup(DURATION MENU, resize keyboard=True))

return

if msg.startswith("1 xBununHa") or msg.startswith("2 xpunuau"):
duration = 60 if "1" in msg else 120

action = context.user_data.get("pending_action")

if action == "light":
level = context.user_data.get("pending_level")
zone = context.user_data.get("control_zone", 1)
res = requests.post(f' {OVERRIDE URL}/light", params={
"zone": zone,

"level": level,
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"duration_sec": duration,
"user_id": uid
1)
if res.status_code == 200:
await update.message.reply text(f' ¢/ OcBiTieHHs B 30Hi {zone} BcTanoBIeHO Ha {level}% Ha
{duration//60} xB.")
else:
await update.message.reply text(" ¢ ITomuika BCTAHOBIIEHHS OCBiT/ICHHS.")

return

elif action == "relay™:
target = context.user data.get("pending_relay")
res = requests.post(f' {OVERRIDE URL}/relay", params={
"target": target,
"state": "on",
"duration_sec": duration,
"user_id": uid
1)
if res.status_code == 200:
await update.message.reply_text(f'¢” {'@Q Benrmmswis' if target == 'ventilation' else '§8 Konmmmionep'}
yBIMKHEHO Bpy4Hy Ha {duration//60} xB.")
else:
await update.message.reply text(" 9 ITomuika yiMkHeHHs pere.")

return

await update.message.reply _text(
"{& Komanny He posmiznano. BuGepits it 3 MeHio:",

reply _markup=ReplyKeyboardMarkup(MAIN MENU, resize _keyboard=True)

#
# MOHUTOPUHI 3B’ A3KY
#

async def monitor_slave connection(app):
notified = False
while True:
await asyncio.sleep(30)
try:
resp = safe_get("http://127.0.0.1:8000/api/status")
now = datetime.now(pytz.utc)

zones = resp.get("zones", [])
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online = any(z["online"] for z in zones)
if not online and not notified:
for uid in ALLOWED_ USERS:
await app.bot.send message(chat_id=uid, text="8 *Ypara!* Slave ESP He nancunac naui!",
parse_mode="Markdown")
notified = True
elif online:
notified = False
except Exception as e:

logging.error(f"[ESP Monitor] ITomunxka: {e}")

async def show _main_menu(update: Update, context: ContextTypes. DEFAULT TYPE):

await update.message.reply text("|=| ['onore menro:", reply markup=ReplyKeyboardMarkup(MAIN MENU,
resize_keyboard=True))
#
# BOT: TOJIOBHA ®YHKIIIA
#
def main():

logging.basicConfig(level=logging. INFO)

app = ApplicationBuilder().token(TELEGRAM_TOKEN).build()
app.add_handler(CommandHandler("menu", show_main_menu))
app.job_queue.run_once(lambda * : asyncio.create task(monitor_slave connection(app)), 0)
app.add_handler(CommandHandler("start", start))
app.add_handler(CommandHandler("temp_graph", temp_graph))
app.add_handler(CommandHandler("humidity graph", humidity graph))
app.add_handler(CommandHandler("co2_graph", co2 graph))
app.add_handler(MessageHandler(filters. TEXT & ~filters. COMMAND, handle _message))

app.run_polling()

if name ==" main_ "

main()



JIOJIATOK B

Koa cepBepnoi yactunu FastApi

main.py

from fastapi import FastAPI

from contextlib import asynccontextmanager
from db import init_db

from routes import router

import asyncio

import logging
logging.basicConfig(level=logging. INFO)

@asynccontextmanager

async def lifespan(app: FastAPI):
logging.info(" ¥ Ininiamizauis 6a3u gaHux...")
init_db()
logging.info(" & 3anyck Telegram-Gora...")
yield

# Tnimianizauis FastAPI 3 )KUTTEBUM LIUKIOM
app = FastAPI(lifespan=lifespan)
# IlinKimoveHHs BCIX MapIupyTiB

app.include_router(router)

# (onuiiino) KopeHeBuii MapipyT Jyisi mepeBipKu
@app.get("/")
defread root():

return {"status": "API is running"}

routes.py

from fastapi import APIRouter, Query
from pydantic import BaseModel, Field
import sqlite3
from datetime import datetime, timedelta, timezone

import pytz
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import logging
import json

import requests

from typing import Optional
from threshold import TEMP_MIN, TEMP MAX, CO2_THRESHOLD, HUMIDITY THRESHOLD

router = APIRouter()

DB NAME = "sensors.db"

ZONE_TIMEOUT = 30

MASTER_ESP _URL = "http://127.0.0.1:8001" # anpeca maiictep ESP API

zone dimming = {1: 0, 2: 0, 3: 0}

zone_last_change = {1: datetime.utcnow(), 2: datetime.utcnow(), 3: datetime.utcnow()}
zone_override until = {}

relay _override = {"ventilation": None, "aircon": None}

esp_last seen = {}

import os

BASE_DIR = os.path.dirname(os.path.abspath(__file ))

with open(os.path.join(BASE DIR, "work schedule.json"), "r", encoding="utf-8") as f
WORK_ SCHEDULE = json.load(f)

defnow_utc():

return datetime.utcnow().replace(tzinfo=timezone.utc)

defis_work time():
kyiv = datetime.now(pytz.timezone("Europe/Kyiv'"))
weekday = kyiv.isoweekday()
if weekday not in WORK _SCHEDULE["workdays"]:
return False
start = datetime.strptime(WORK_ SCHEDULE["start"], "%H:%M").time()
end = datetime.strptime(WORK _SCHEDULE["end"], "%H:%M").time()

return start <= kyiv.time() <= end

class SensorData(BaseModel):
temperature: float = Field(..., ge=-50, le=100)
humidity: float = Field(..., ge=0, le=100)
co2: int = Field(..., ge=0, 1e=5000)

relay ventilation: Optional[bool] = None



relay aircon: Optional[bool] = None

class ZoneData(BaseModel):
zone: int
light level: int

timestamp: str

class PingData(BaseModel):
esp_id: int

timestamp: str
@router.post("/api/update™)
async def update sensor data(data: SensorData):

now = now_utc()

if not is_work _time():

logging.info("c HepoOouwnii yac — aBTOMaTH4YHE KepyBaHHs pelie 3a010K0BaHo")

data.relay aircon = False
data.relay ventilation = False

else:
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data.relay aircon = True if relay_override["aircon"] and now < relay_override["aircon"] else data.temperature >

TEMP_MAX or data.temperature < TEMP_MIN

data.relay ventilation = True if relay override["ventilation"] and now < relay override["ventilation"] else data.co2

> CO2_THRESHOLD or data.humidity > HUMIDITY THRESHOLD

from db import insert_data
insert_data(data.dict())

return {
"status": "ok",
"relay aircon": data.relay_aircon,

"relay_ventilation": data.relay ventilation

@router.post("/api/update-zone")

async def update zone data(data: ZoneData):
conn = sqlite3.connect(DB_ NAME)
cursor = conn.cursor()

cursor.execute("""

CREATE TABLE IF NOT EXISTS zone data (
id INTEGER PRIMARY KEY AUTOINCREMENT,



zone INTEGER,
light level INTEGER,
dimming_level INTEGER,
timestamp TEXT
)
"""

lux = data.light_level
if lux < 100:
new_level = 100
elif lux < 150:
new_level = 75
elif lux < 200:
new_level = 50
elif lux < 250:
new_level = 25
else:

new_level =0

if not is_work _time():
logging.info(f‘Q Hepo6ouwuii yac — ocBiTiieHHs 30HU {data.zone} BUMKHEHO (eHepro3oepexeHHs)")

new_level =0

if data.zone in zone_override until and now_utc() < zone override until[data.zone]:
new_level = zone dimming[data.zone]
else:

zone_override until.pop(data.zone, None)

cursor.execute("""
INSERT INTO zone_data (zone, light level, dimming_level, timestamp)
VALUES (7,?,7,7)

""" (data.zone, lux, new_level, data.timestamp))

conn.commit()

conn.close()

zone dimming[data.zone] = new_level

zone last_change[data.zone] = now_utc()

@router.post("/api/esp-ping")
def ping_slave(data: PingData):

esp_last seen[data.esp_id] = datetime.fromisoformat(data.timestamp)
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return {"status": "pong", "esp_id": data.esp id}
@router.get("/api/status")
def get_zone_status():

conn = sqlite3.connect(DB_NAME)

cursor = conn.cursor()

cursor.execute("""

SELECT zone, light_level, dimming_level, timestamp

FROM zone_data

WHERE (zone, timestamp) IN (
SELECT zone, MAX(timestamp)
FROM zone data
GROUP BY zone

)
HHH)

rows = cursor.fetchall()

conn.close()

now = now_utc()

zone_names = {1: "3ona 1", 2: "3ona 2", 3: "3ona 3"}

status =[]

esp_online = True

for esp_id, last_seen in esp_last_seen.items():

if (now - last_seen.replace(tzinfo=timezone.utc)).total _seconds() > ZONE TIMEOUT:

esp_online = False

logging.warning(f' ] Brpauero 38’30k i3 ESP ID={esp_id}")

else:

logging.debug(f" [ ESP {esp_id} ommaiiu")

for zone, lux, dimming, ts in rows:

last_seen = datetime.fromisoformat(ts).astimezone(pytz.timezone("Europe/Kyiv"))

ts_dt = datetime.fromisoformat(ts)
if ts_dt.tzinfo is None:

ts_dt=ts_dt.replace(tzinfo=timezone.utc)

offline = (now - ts_dt).total seconds() > ZONE_TIMEOUT

manual = zone in zone_override until and now < zone_override until[zone]

status.append({

"zone": zone names.get(zone, "3ona {zone}"),

"light level": lux,
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"dimming": dimming,

"last_seen": last_seen.strftime("%H:%M:%S %d.%m.%Y"),
"online": not offline,

"manual": manual

1)
lighting_dict = {f"zone{z['zone']|[-1]}": z["dimming"] for z in status}

return {
"zones": status,
"is_work time": is_work time(),
" 1 ", 1
esp_online": esp_online,

"lighting": lighting_dict # <& nomaemo

@router.get("/api/last-sensor-data")
def get latest sensor data():
conn = sqlite3.connect(DB_NAME)
cursor = conn.cursor()
cursor.execute("""
SELECT temperature, humidity, co2,
relay ventilation, relay aircon, timestamp
FROM sensor_data
ORDER BY id DESC LIMIT 1
")
row = cursor.fetchone()

conn.close()

if not row:

return {"error": "Hemae nanux"}

now = now_utc()
vent_manual = relay_override["ventilation"] and now < relay _override["ventilation"]

aircon_manual = relay _override["aircon"] and now < relay_override["aircon"]

return {
"temperature": row[0],
"humidity": row[1],
"co2": row[2],
"relay_ventilation": True if vent manual else bool(row[3]),

"relay aircon": True if aircon_manual else bool(row[4]),
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"timestamp": row[5],
"vent_manual": vent_manual,
"aircon_manual": aircon_manual
H
@router.post("/api/set-light-level")
def set_light level(zone: str = Query(...), level: int = Query(...)):
zone _map = {"zonel": 1, "zone2": 2, "zone3": 3}
zone num = zone map.get(zone)
if not zone num:

return {"error": "HeBigOoMa 30Ha"}

until = now_utc() + timedelta(seconds=60)
zone override until[zone num] = until

zone dimming[zone num] = level

from db import log_user override

log_user override(488400832, zone, " {level } %", 60)

return {"status": "ok", "zone": zone, "level": level, "until": until.isoformat()}

@router.post("/api/override/light")

def override light(zone: int = Query(...), level: int = Query(...), duration_sec: int = 60, user_id: int = 0):
until = now_utc() + timedelta(seconds=duration_sec)
zone_override until[zone] = until

zone_dimming[zone] = level

from db import log_user_override
log_user override(user id, f"zone {zone}", f"{level}%", duration_sec)

return {"status": "ok", "zone": zone, "until": until.isoformat()}

@router.post("/api/override/relay")

defoverride relay(target: str = Query(...), state: str = Query(...), duration_sec: int = 60, user_id: int = 0):
until = now_utc() + timedelta(seconds=duration_sec)
if target in relay_override:

relay override[target] = until

from db import log_user_override, insert_data, get latest data

log user_override(user _id, target, state, duration_sec)

# Q OmosnenHs ocTanHiX nauuX y BJI 11s Bino6pakenss B 60Ti
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last data = get latest data()
if last data:
if target == "ventilation":
last_data["relay ventilation"] = True
elif target == "aircon":
last data["relay aircon"] = True
insert_data(last_data)

return {"status": "ok", "target": target, "until": until.isoformat()}

return {"error": "HeBipHUil mapameTp"}



JOHJATOK I
Koa cumyasitopiB Master ta Slave ESP32

master sim.py

from fastapi import FastAPI, Request
from pydantic import BaseModel

import requests
app = FastAPI()

APl UPDATE URL = "http://127.0.0.1:8000/api/update"
API_ZONE_URL = "http://127.0.0.1:8000/api/update-zone"

# (= ITpuiimae noHuii naket nanux Bia slave ESP
@app.post("/api/from-slave")
async def receive from_slave(req: Request):

data = await req.json()

print(f" <& Orpumano Bix slave: {data}")

# < HancuianHs CEHCOPHUX JIaHUX
try:
sensor_data = {
"temperature": data["temperature"],
"humidity": data["humidity"],
"co2": data["co2"],

}
rl =requests.post(API_ UPDATE URL, json=sensor_data)

print(f" Sensor API craryc: {rl.status_code}")
except Exception as e:

print(f" $€ TTomuIKka HaCHIAHHS CEHCOPHUX JAaHMX: {e}")

# @ Hajacunanus 306
for z in data.get("zones", []):
try:
zone data = {

"zone": z["zone"],
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"light level": z["light level"],
"timestamp": data["timestamp"]

}
r2 = requests.post(API_ZONE_ URL, json=zone_data)

print(f" [ Zone {z['zone']} API cratyc: {r2.status_code}")
except Exception as e:

print(f' & TTommnka 30uu {z['zone']}: {e}")
return {"status": "ok"}

# (@ Mogens s relay override
class RelayOverride(BaseModel):
target: str
state: str
duration_sec: int

user_id: int

# O0po0Oka 3anuTy Ha override perne 3 60Ky cepBepa

@app.post("/api/relay-override")

async def relay override(payload: RelayOverride):
print(f'¢/ 3anur Ha pene: {payload.target} — {payload.state.upper()} na {payload.duration_sec} cex.")
# Tyt moxe OyTu storika kepyBanHs GPIO, abo npocTo 30epiranHs ctany

return {"status": "accepted", "target": payload.target, "state": payload.state, "duration": payload.duration_sec}

slave sim.py

import requests

import time

import random

from datetime import datetime, timezone

from routes import is_work time

MASTER_URL = "http://127.0.0.1:8001/api/from-slave"
ZONES =11, 2, 3]

def now_iso():

return datetime.now(timezone.utc).isoformat()

def simulate lux(): return random.randint(50, 300)
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def simulate temp(): return round(random.uniform(18, 26), 1)
def simulate _humidity(): return random.randint(40, 90)

def simulate co2(): return random.randint(400, 900)

def main():
print(" £3 Slave ESP 3amymieno. ITepenaua Beix manux go Master ESP...\n")
while True:
payload = {

"timestamp": now_iso(),
"temperature": simulate temp(),
"humidity": simulate_humidity(),
"co2": simulate co2(),

"zones": [

{"zone": z, "light level": simulate lux()} for z in ZONES

try:
res = requests.post(MASTER _URL, json=payload)
print(f" & ani Bignpasneno: {payload} | Craryc: {res.status_code}")

except Exception as e:

print(f" $ Tomunka Bignpasku: {e}")

# [HTepBa 3a51eXHO Bl poOOYOro yacy
interval = 5 if is_work _time() else 15
time.sleep(interval)

if name ==" main_ "

main()



TIOJIATOK ][

Koa po6oTu 3 6a3010 1aHux

import sqlite3
from datetime import datetime

import pytz

DB NAME = "sensors.db"

definit_db():
conn = sqlite3.connect(DB_NAME)

cursor = conn.cursor()

cursor.execute("""

CREATE TABLE IF NOT EXISTS sensor_data (
id INTEGER PRIMARY KEY AUTOINCREMENT,
timestamp TEXT,
temperature REAL,
humidity REAL,
co2 INTEGER,
relay ventilation INTEGER,
relay aircon INTEGER

)

")

cursor.execute("""
CREATE TABLE IF NOT EXISTS zone data (
id INTEGER PRIMARY KEY AUTOINCREMENT,
zone INTEGER,
light level INTEGER,
dimming_level INTEGER,
timestamp TEXT

)
IVIVIV)

cursor.execute("""
CREATE TABLE IF NOT EXISTS user_override log (
id INTEGER PRIMARY KEY AUTOINCREMENT,
user_id INTEGER,
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target TEXT,
action TEXT,
duration_sec INTEGER,
timestamp TEXT
)
"""

conn.commit()

conn.close()

def'insert_data(data: dict):

conn = sqlite3.connect(DB_NAME)

cursor = conn.cursor()

cursor.execute("""

INSERT INTO sensor_data (
timestamp, temperature, humidity, co2,
relay ventilation, relay_aircon

) VALUES (?,?7,?7,7,2,7)

" (
datetime.now(pytz.timezone("Europe/Kyiv")).isoformat(),
data["temperature"],
data["humidity"],
data["co2"],
int(data["relay_ventilation"]),
int(data["relay_aircon"])

)

conn.commit()

conn.close()

def get_latest_data():

conn = sqlite3.connect(DB_NAME)

cursor = conn.cursor()

cursor.execute("""
SELECT temperature, humidity, co2,

relay_ventilation, relay_aircon, timestamp

FROM sensor_data
ORDER BY id DESC LIMIT 1

"

row = cursor.fetchone()

conn.close()
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if row:

return {
"temperature": row[0],
"humidity": row[1],
"co2": row[2],
"relay_ventilation": bool(row[3]),
"relay_aircon": bool(row[4]),
"timestamp": row[5]

}

return None

def'log_user override(user id: int, target: str, action: str, duration_sec: int):
conn = sqlite3.connect(DB_NAME)
cursor = conn.cursor()
cursor.execute("""
INSERT INTO user_override log (user_id, target, action, duration_sec, timestamp)
VALUES (7,7,2,2,?)
" (
user_id,
target,
action,
duration_sec,
datetime.now(pytz.timezone("Europe/Kyiv")).isoformat()
)
conn.commit()

conn.close()
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JIOJATOK E

Koa anbTrepHaTuBHOIO inTepgeiicy kopucryBaya

from fastapi import FastAPI, Request, Form
from fastapi.responses import HTMLResponse, RedirectResponse

import requests
app = FastAPI()

@app.get("/", response_classsHTMLResponse)
async def dashboard():
try:
data = requests.get("http://127.0.0.1:8000/api/last-sensor-data", timeout=3).json()
status = requests.get("http://127.0.0.1:8000/api/status", timeout=3).json()
lighting = status.get("lighting", {})
work_status = "@) PoGounit uac" if status.get("is_work_time") else " @ HepoGounii sac"
except:
return HTMLResponse("""
<html>
<head>
<style>
body { font-family: Arial, sans-serif; background: #fcedec; text-align: center; padding: 40px; }
h2 { color: #b71clc; }
.error-box { padding: 20px; border: 2px solid #b71c1c; border-radius: 8px; background: #ffebee; display:
inline-block; }
</style>
</head>
<body>
<div class='error-box">
<h2>x API Henoctynune</h2>
<p>Cnpo0Oyiite mizHirre...</p>
</div>
</body>
</html>

""" status_code=500)

html = """

<htmI>
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<head>
<style>
body {{ font-family: Arial, sans-serif; background: #{7f5f2; padding: 40px; }}
h2 {{ color: #c75c5¢c; margin-top: 40px; margin-left: 10px; }}
ul {{ list-style: none; padding: 0; }}
li {{ background: #ffffff; padding: 12px; margin: 8px 0; border-radius: 10px; box-shadow: 0 1px 3px
rgba(0,0,0,0.05); }}
.container {{ max-width: 650px; margin: auto; padding: 0 10px; }}
form {{ background: #ffffff; padding: 24px; border-radius: 12px; margin-top: 36px; box-shadow: 0 2px 5px
rgba(0,0,0,0.04); }}
select, input, button {{
padding: 10px;
margin-top: 14px;
width: 100%;
font-size: 16px;
border-radius: 6px;
border: 1px solid #ccc;
1
label {{
display: block;
margin-bottom: 6px;
margin-top: 20px;
font-weight: 500;
1
button {{ background: #81c784; color: white; border: none; cursor: pointer; }}
button:hover {{ background: #66bb6a; }}
.divider {{ margin-top: 50px; }}
</style>
</head>
<body>
<div class="container">
<h2> § Tlorouni mani</h2>
<p><strong>Cratyc:</strong> {work _status}</p>
<ul>
<li><strong>Temmepartypa:</strong> {data.get("temperature", "u/n")} °C</1i>
<li><strong>BomoricTte:</strong> {data.get("humidity", "m/n")} %</1i>
<li><strong>CO.:</strong> {data.get("co2", "v/a")} ppm</li>

</ul>

<div class="divider"></div>



<h2>4” Kepysanus pene</h2>
<form action="/control" method="post">
<label for="target">IIpuctpiii:</label>
<select name="target">
<option value="ventilation">BenTuismis</option>
<option value="aircon">Konauuionep</option>
</select>
<label for="duration">TpuBamnicts:</label>
<select name="duration">
<option value="60">1 xBuarHa</Option>
<option value="120" selected>2 xBunmman</option>
</select>
<button type="submit">YBimMkHyTH</bUtton>

</form>

<div class="divider"></div>
<h2>() Ocaitnenns</h2>
<ul>
<li><strong>3oHa 1:</strong> {lighting.get("zonel", "n/a")}%</1i>
<li><strong>3oHa 2:</strong> {lighting.get("zone2", "u/n")}%</1i>
<li><strong>3oHa 3:</strong> {lighting.get("zone3", "n/a")}%</1i>
</ul>
<form action="/light-control" method="post">
<label for="zone">00epiTh 30HYy:</label>
<select name="zone">
<option value="zone1">30ona 1</option>
<option value="zone2">30ona 2</option>
<option value="zone3">30ona 3</option>
</select>
<label for="level">PiBenp ocBiTinenHs:</label>
<select name="level">
<option value="0">0%</option>
<option value="25">25%</option>
<option value="50">50%</option>
<option value="75">75%</option>
<option value="100">100%</option>
</select>
<label for="duration">TpuBanicts:</label>
<select name="duration">

<option value="60">1 xBunrHa</Option>

117



118

<option value="120" selected>2 xBumHaN</0ption>
</select>
<button type="submit">3acTocyBatu</button>

</form>

<div class="divider"></div>
<p><a href="/status">[]] Iepernsuymn JSON-craryc</a></p>
</div>
</body>
</htm]>

nmn

return HTMLResponse(html)

@app.post("/control")
async def control(request: Request):
form = await request.form()
target = form.get("target")
duration = int(form.get("duration", 120))
try:
requests.post("http://127.0.0.1:8000/api/override/relay", params={
"target": target,
"state": "on",
"duration_sec": duration,
"user id": 488400832
}, timeout=3)
except:
pass

return RedirectResponse("/", status_code=302)

@app.post("/light-control")

async def light_control(
zone: str = Form(...),
level: int = Form(_..),

duration: int = Form(...),

try:
requests.post("http://127.0.0.1:8000/api/override/light", params={
"zone": int(zone[-1]), # zonel > 1
"level": level,
"duration_sec": duration,

"user_id": 488400832
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1)

except:
pass

return RedirectResponse("/", status_code=302)

@app.get("/status", response_classsHTMLResponse)
async def status():
try:
status_data = requests.get("http://127.0.0.1:8000/api/status", timeout=3).json()
html = f"<pre>{status_data}</pre>"
except:
html = "<h2>3{ Cratyc memocTymuuii</h2>"
return HTMLResponse(html)
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JTIOJATOK €

Koungirypauiiini ¢paiijin moporosux 3HaueHb Ta podouyoro rpagixky

threshold.py

# Iloporu Temneparypu (°C)
TEMP_MIN = 18
TEMP MAX =26
# --- Iloporosi 3HaYeHHs BOJIOTOCTI ---
HUMIDITY THRESHOLD =70 # %
# Ilopir CO: (ppm)
CO2_THRESHOLD = 700

# Iloporu ocsitnenocri (1x) s 30H
LIGHT THRESHOLDS = [

(100, 100),

(150, 75),

(200, 50),

(250, 25),

(float("inf"), 0),

config.py

from dotenv import load_dotenv
import os
load_dotenv('api.env')
TELEGRAM TOKEN = os.getenv("TELEGRAM_TOKEN")
# Cnucok jo3BosneHux user_id

ALLOWED_USERS = [488400832] # @pluxurynip

work schedule.json

{
"workdays": [1, 2, 3, 4, 5],
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"start": "5:30",
"end": "16:00"

}
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JOJATOK K
IIpukaan koay po3podieHoro makery y cepeaosuuli WokWi i3 MoK/IMBICTIO

aJanTyBaHHS i/l peajbHi NPUCTPOIL

##HtMaster ESP32

from machine import Pin, 12C, ADC
import dht

import time

from oled import SSD1306 _12C
import urequests #

import ujson

# --- GPIO nns BUKOHaBUMX MPUCTPOIB ---
relay _vent = Pin(18, Pin.OUT)
led_vent = Pin(17, Pin.OUT)

relay_ac = Pin(23, Pin.OUT)
led_ac = Pin(19, Pin.OUT)

led_light = Pin(16, Pin.OUT)

# --- Cencopu ---

dht_sensor = dht. DHT22(Pin(13))
mgq2 = ADC(Pin(32))
mgq2.atten(ADC.ATTN_11DB)

1dr = ADC(Pin(15))
ldr.atten(ADC.ATTN_11DB)

# --- OLED ---
i2¢ = 12C(0, scl=Pin(22), sda=Pin(21))
oled = SSD1306_12C(128, 64, i2¢)

# --- [loporosi 3HaYEeHHS ---
TEMP MIN = 18

TEMP MAX =26

HUMIDITY THRESHOLD =70
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CO2_THRESHOLD = 700

# --- FastAPI URLs ---
# API_URL = "http://192.168.1.100:8000/api/update" Hancwnanns nanux
# STATUS_URL = "http://192.168.1.100:8000/api/status"  OTpuMaHHS CTaTyCy

# --- OcHOBHHMI LIUKI ---
while True:
try:

# 3unTyBaHHS CEHCOPIB
dht sensor.measure()
temp = dht_sensor.temperature()
hum = dht_sensor.humidity()
gas_adc = mq2.read()
gas_ppm = int(gas_adc * 0.21)
light = Idr.read()

# dopmyBanHs naHuX a1 API
payload = {
"temperature": temp,
"humidity": hum,
"co2": gas ppm

# Hancunanus nokasuukisB Ha FastAPI
try:
res = urequests.post(API_URL, json=payload)
print(" £ Haxicnano va API:", res.status_code)
except Exception as e:

print(" 3 Tlomunka Hancunanns va APL", e)

# Otpumanns override-cratycy 3 API
#try:
# status = urequests.get(STATUS_URL).json()
# vent_override = status.get("relay_ventilation", False)
# ac_override = status.get("relay_aircon", False)
# except Exception as e:
# print(" A\ HemoxmiBo oTpumaty cTatyc. BMukaemo aBTo-pesknm.")
# vent_override = gas_ppm > CO2_THRESHOLD or hum > HUMIDITY THRESHOLD
# ac_override = temp < TEMP_MIN or temp > TEMP_MAX



# KepyBaHHS BEHTHIISLIIEFO

relay vent.value(1 if vent override else 0)

led_vent.value(1 if vent_override else 0)

# KepyBaHHS KOHIUITIOHEPOM
relay ac.value(l if ac_override else 0)

led_ac.value(1 if ac_override else 0)

# JlokasibHE KepyBaHHS OCBITIICHHSM

led light.value(1 if light < 2500 else 0)

# Busig va OLED
oled.fill(0)

oled.text(f"T: {temp}C H:{hum}%", 0, 0)
oled.text(f"Gas: {gas ppm} ppm", 0, 10)

oled.text(f"Light: {light}", 0, 20)

oled.text(f"Vent: {'ON'"if vent override else 'OFF'}", 0, 30)
oled.text(f"AC: {'ON' ifac_override else 'OFF'}", 0, 40)

oled.show()
time.sleep(2)

except Exception as e:
print("@ BHyTpimHs momuika:", e)

time.sleep(2)

###Slave ESP32

from machine import Pin, ADC
import dht

import time

import ujson

import urandom

import urequests #

# --- Cencopu ---

dht sensor = dht. DHT22(Pin(13))
mgq2 = ADC(Pin(32))
mgq2.atten(ADC.ATTN_11DB)
1dr = ADC(Pin(34))
ldr.atten(ADC.ATTN_11DB)
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led = Pin(21, Pin.OUT)

# --- I'1100anbHI 3MIHHI ---

_temp =25.0
_hum =55
_gas =420

# --- Anpeca Master ESP ---
# MASTER _URL = "http://192.168.1.101:8001/api/from-slave" 3MiHUTH Ha pealbHO aJpeCy
# --- lonoMixkHa (DyHKITisI 711 OOMEKCHHSI 3HAYCHB ---
def clamp(val, min_val, max_val):
return max(min_val, min(max_val, val))
# --- OcHOBHHMI LIUKIT ---
while True:
try:
# I'eHepalis iMITalIHHUX 3HAYCHB
_temp += urandom. getrandbits(4) / 10 - 0.8
_hum += urandom.getrandbits(3) % 5 - 2

_gas += urandom.getrandbits(5) - 15

_temp = clamp(_temp, 15, 33)
_hum = clamp(_hum, 35, 90)
_gas = clamp(_gas, 300, 800)
light = 1dr.read()
# ®opmysanHsa JSON-ganux
payload = {
"temp": round(_temp, 1),
"hum": int(_hum),
"gas": int(_gas),
"light": light
}
json_data = ujson.dumps(payload)
print(" &y Jlani Ha MASTER:", json_data)
# LED ingukanis nepenadi
led.value(1)
# Bimnpaenenns POST-3amuty no Master ESP
try:
res = urequests.posttMASTER URL, json=payload)
print(" £3 Crartyc Binmosizi:", res.status_code)
except Exception as e:

print(" & Tlomunka 3'enuanns 3 MASTER:", e)
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led.value(0)

time.sleep(15) # ) 3arpumka mepeaui (MOXHA aanTyBATH i PEKHM POOOTH)
except Exception as e:

print("@ Momuika BukoHauus:", ¢)

time.sleep(2)
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