true = true.reset_index(drop=True)

pred = pd.Series(pred).reset_index(drop=True)

rmse = np.sqrt(np.mean((true - pred) ** 2))

mae = np.mean(np.abs(true - pred))

mape = np.mean(np.abs((true - pred) / true)) * 100 if all(true != 0) else None
return rmse, mae, mape

arima _rmse,  arima mae, arima mape =  evaluate forecast(test,
arima_forecast)
sarima rmse, sarima mae, sarima mape =  evaluate forecast(test,

sarima_forecast)

# Format hasil
result = {
"input_filter": {
"kecamatan": kecamatan,
"tipe _sampah": tipe_sampah
§s
"metrics": {
"ARIMA": {"RMSE": arima rmse, "MAE": arima mae, "MAPE":
arima_mape},
"SARIMA": {"RMSE": sarima_rmse, "MAE": sarima_mae, "MAPE":
sarima_mape}

o
"forecast": {
"Train": {
"Tanggal": train.index.strftime('% Y-%m-%ad").tolist(),
"Nilai": train.values.tolist()
>
"Test": {
"Tanggal": test.index.strftime('% Y-%m-%d').tolist(),
"Actual": test.values.tolist(),
"ARIMA": arima_forecast.tolist(),
"SARIMA": sarima_forecast.tolist()
’s
"Future": {
"Tanggal": future dates.strftime('%Y-%m-%d").tolist(),
"ARIMA": future forecast arima.tolist(),
"SARIMA": future forecast sarima.tolist()
}
}
}
return jsonify(result)
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3. Coding

from flask import Flask, request, jsonify
import pandas as pd

import numpy as np

import os

import mysql.connector

import json

# Machine Learning
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import silhouette score

# Time Series Modeling (SARIMA dan Arima)

from statsmodels.tsa.arima.model import ARIMA

from statsmodels.tsa.statespace.sarimax import SARIMAX

from sklearn.metrics import mean_absolute error, mean squared error
from math import sqrt

# Visualisasi
import matplotlib.pyplot as plt
import seaborn as sns

app = Flask(__name )

# Konfigurasi koneksi DB

DB _USER = os.getenv("DB_USER", "root")

DB _PASSWORD = os.getenv("DB_PASSWORD", "")
DB _HOST = os.getenv("DB_HOST", "localhost")

DB _NAME = os.getenv("DB_NAME", "tpst_btg")

# Fungsi buat koneksi DB
def create_connection():
return mysql.connector.connect(
user=DB_USER,
password=DB_PASSWORD,
host=DB_HOST,
database=DB_NAME,
use_pure=True,
autocommit=True
)
#Fungsi untuk Evaluasi Forecast
def evaluate forecast(true, pred):
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rmse = np.sqrt(mean_squared error(true, pred))
mae = mean_absolute error(true, pred)

mape = np.mean(np.abs((true - pred) / true)) * 100
return rmse, mae, mape

@app.route('/data’, methods=["POST'])
def get processed data():
try:
data_json = request.get_json()

if not data_json or 'filename' not in data_json:
return jsonify({'error': 'Invalid JSON or missing filename'}), 400

filename = data_json['filename']
if not filename:
return jsonify({'error': 'Filename is required'}), 400

file path = os.path.join('C:/xampp/htdocs/sarima/upload’, filename)
if not os.path.exists(file path):
return jsonify({'error': 'File not found'}), 404

# Load Excel file
data = pd.read_excel(file path, engine='openpyxl')

# Preprocessing
if 'Kota / Kabupaten' in data.columns:
data['Kota / Kabupaten'] = data['Kota /
Kabupaten'].astype(str).str.strip().str.lower()
data = data[data['Kota / Kabupaten'] != 'lembaga']

# Pilih kolom numerik yang relevan (hindari kolom ID/urutan)
num_cols 5 data.select_dtypes(include=['float64',
'int64']).columns.difference(['No', 'Tahun', 'Sort'])

# Ganti 0 dan NaN dengan mean per 'Kecamatan / Lokasi Kerja'
for col in num_cols:
data[col] = data.groupby('Kecamatan / Lokasi Kerja')[col].transform(
lambda x: x.replace(0, pd.NA).fillna(x.mean())

)

# Ubah ke integer setelah pembulatan
data[num_cols] = data[num_cols].round().astype('int64")

# Convert to pure Python dict for JSON safety
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result = json.loads(data.to_json(orient="records'))
return jsonify(result), 200

except Exception as e:

return jsonify({'error": str(e)}), 500

@app.route('/forecast', methods=["POST'])
def forecast():

try:

# Ambil input dari form
kecamatan = request.form.get('kecamatan')
tipe sampah = request.form.get('tipe_sampah')

if not kecamatan or not tipe_sampah:
return jsonify({"error": "Kecamatan dan Tipe Sampah harus dipilih"}), 400

# Ambil data dari DB
conn = create_connection()
cur = conn.cursor()

if kecamatan.lower() == "semua":
cur.execute("SELECT * FROM data sampah")
else:

cur.execute("SELECT * FROM data_sampah WHERE kecamatan = %s",

(kecamatan,))

400

data = cur.fetchall()

headers = [desc[0] for desc in cur.description]
cur.close()

conn.close()

if not data:
return jsonify({"error": "Tidak ada data ditemukan."}), 404

# Buat DataFrame
df = pd.DataFrame(data, columns=headers)
df.set_index(headers[0], inplace=True)

# Cek kolom tersedia

if tipe_sampah not in df.columns:
return jsonify({"error": f"Tipe sampah '{tipe_sampah}' tidak ditemukan."}),

# Konversi bulan ke Inggris
bulan_mapping = {
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'Januari': 'January', 'Februari': 'February', '"Maret': 'March',
'April": 'April', 'Mei'": 'May', 'Juni'": 'June', 'Juli": 'July',
'Agustus': 'August', 'September': 'September’, 'Oktober': 'October’,
'November': 'November', 'Desember': 'December’
}
df['Bulan_En'] = df['bulan'].map(bulan_mapping)
df'Tanggal'] = pd.to_datetime(df['Bulan_En'] + ' ' + df['tahun'].astype(str),

format='%B %Y")

404

df['Tanggal'] = df['Tanggal'].dt.to_period('M").dt.to timestamp()

# Buat time series
ts = df.groupby('Tanggal")[tipe _sampah].sum().sort_index()

# Paksa menjadi range bulanan
ts = ts.asfreq('MS'")

# Jika ada NaN karena bulan yang hilang, bisa diisi 0 atau interpolasi
ts = ts.fillna(0)

if ts.empty:
return jsonify({"error": "Data time series kosong setelah pemrosesan."}),

# Train-test split
train_size = int(len(ts) * 0.8)
train, test = ts[:train_size], ts[train_size:]

# Model ARIMA
arima_model = ARIMA(train, order=(1, 1, 1)).fit()
arima_forecast = arima_model.forecast(steps=Ilen(test))

# Model SARIMA
sarima_model = SARIMAX(train, order=(1, 1, 1), seasonal order=(1, 1, 1,

12)).fit()

sarima_forecast = sarima_model.forecast(steps=len(test))

# Forecast masa depan
future steps =12
future _dates = pd.date range(start=ts.index[-1] + pd.DateOffset(months=1),

periods=future_steps, freq='MS')

future forecast arima = arima_model.forecast(steps=future_steps)
future forecast sarima = sarima_model.forecast(steps=future steps)

# Evaluasi
def evaluate forecast(true, pred):
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except Exception as e:

if 'conn' in locals() and conn:

conn.close()

print("Forecast Error:", str(e))

return jsonify({"error": f"Terjadi kesalahan: {str(e)}"}), 500
# except Exception as e:
# import traceback
# traceback.print_exc() # ini akan tampilkan semua stack trace error
#  return jsonify({"error": str(e)}), 500

' '

if name ==' main_ "
app.run(debug=True)
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