import pandas as pd

import numpy as np

from sklearn.model_selection import train_test split
from sklearn.metrics import mean_squared_error
Import xgboost as xgb

import matplotlib.pyplot as plt

# IlinroToBKa JaHUX

data = pd.DataFrame({
'Slice_Type": [eMBB', 'URLLC', ' mMTC],
'‘Min_CPU'": [20, 15, 10],
'Min_RAM": [10, 10, 5],
'‘Min_BW:'": [30, 20, 10],
‘Load": [70, 50, 30],
‘Optimal_CPU': [30, 20, 12],
'‘Optimal_RAM": [15, 12, 8],
'‘Optimal_BW': [40, 25, 15]

by

# One-hot encoding as TUITY cllaiicy

data = pd.get_dummies(data, columns=['Slice_Type'])

# BxiaH1 Ta MIJILOB1 3MIHHI
X = data.drop(columns=['Optimal_CPU', '‘Optimal_RAM', 'Optimal_BW'])
y = data[['Optimal_CPU', 'Optimal_RAM', 'Optimal_BW]

# Po3nozin jaHux Ha TpEeHYBaJIbHI Ta TECTOBI
X_train, X _test, y train, y_test = train_test split(X, y, test_size=0.2,

random_state=42)



# HaBuanns moaem mis CPU
model_cpu = xgh.XGBRegressor(objective ='reg:squarederror’,
eval_metric="rmse’")

model_cpu.fit(X_train, y_train['Optimal_CPU'])

# Ilependauenns qiss CPU
pred_cpu = model_cpu.predict(X_test)

# Omnka monem it CPU

mse_cpu = mean_squared_error(y_test['Optimal_CPU'], pred_cpu)
rmse_cpu = np.sqrt(mse_cpu)

print(fMSE for CPU: {mse_cpu}')

print(FRMSE for CPU: {rmse_cpu}")

# Hasuanug moxeni st RAM
model_ram = xgh.XGBRegressor(objective ='reg:squarederror’,
eval_metric="rmse’")

model_ram.fit(X_train, y_train[‘Optimal_RAM'])

# llepenOauenns qist RAM

pred_ram = model_ram.predict(X_test)

# Ormnka monem it RAM

mse_ram = mean_squared_error(y_test['Optimal_RAM'], pred_ram)
rmse_ram = np.sqrt(mse_ram)

print(fFMSE for RAM: {mse_ram}')

print(FRMSE for RAM: {rmse_ram}')

# HaBuauus moemn st BW



model_bw = xgh.XGBRegressor(objective ='reg:squarederror’,
eval_metric="rmse’)
model_bw.fit(X_train, y_train['Optimal_BW'])

# Ilepenbauenns qist BW
pred_bw = model bw.predict(X_test)

# Omigka momeni 11 BW

mse_bw = mean_squared_error(y_test['Optimal_BW'], pred_bw)
rmse_bw = np.sgrt(mse_bw)

print(FMSE for BW: {mse_bw}")

print(FRMSE for BW: {rmse_bw}')

# Bigyanizarliisi pe3yJbTatiB s nepeadadyeHux Ta PaKTHIYHUX 3HAYCHb

plt.figure(figsize=(12, 6))

plt.subplot(1, 3, 1)
plt.scatter(y_test['Optimal_CPU'], pred_cpu)
plt.title('CPU: Actual vs Predicted’)
plt.xlabel('‘Actual CPU")
plt.ylabel('Predicted CPU")

plt.subplot(1, 3, 2)
plt.scatter(y_test['Optimal_RAM'], pred_ram)
plt.title(RAM: Actual vs Predicted')
plt.xlabel('Actual RAM")

plt.ylabel('Predicted RAM")

plt.subplot(1, 3, 3)
plt.scatter(y_test['Optimal_BW'], pred_bw)



plt.title('BW: Actual vs Predicted')
plt.xlabel('Actual BW")
plt.ylabel('Predicted BW")

plt.tight_layout()
plt.show()

# I1i1CyMKOBI pe3ysIbTaTH JUIsl ONTHUMAJILHOTO PO3IOILITY PECypCiB

print("*\nOptimized resource distribution:")

for idx, row in X_test.iterrows():
print(f"Slice Type: {row['Slice_Type_eMBB'|*'eMBB' +
row['Slice_ Type URLLC'T*'URLLC' + row['Slice_Type mMTC']*'mMTC'}")
print(f*"Optimal CPU: {model_cpu.predict([row])[0]}")
print(f"Optimal RAM: {model_ram.predict([row])[0]}")
print(f*"Optimal BW: {model_bw.predict([row])[0]}")
print(’-' * 40)

BpaxyBaHHS BaXKJIMBOCT1 O3HAK I KOKHOT'O CJaiiCy Ta BUKOPUCTAHHS iX JJIs
[0J1aJIbIIIOTO BAOCKOHAIEHHS MOJIETI.

import pandas as pd

import numpy as np

from sklearn.model_selection import train_test_split, cross_val score
from sklearn.preprocessing import StandardScaler

Import xgboost as xgb

import matplotlib.pyplot as plt

from sklearn.metrics import mean_squared_error, mean_absolute_error

# IligroroBKa JaHUX

data = pd.DataFrame({



'Slice_Type": [eMBB', 'URLLC', ' mMTC],
'Min_CPU": [20, 15, 10],
'‘Min_RAM': [10, 10, 5],
‘Min_BW': [30, 20, 10],
‘Load": [70, 50, 30],
‘Optimal_CPU'": [30, 20, 12],
'‘Optimal_RAM': [15, 12, 8],
‘Optimal_BW': [40, 25, 15]

})

# One-hot encoding s TUITY craiicy

data = pd.get_dummies(data, columns=['Slice_Type'])

# BxiaH1 Ta MJIb0B1 3MIHHIL
X = data.drop(columns=['Optimal_CPU', '‘Optimal_RAM', 'Optimal_BW'])
y = data[['Optimal_CPU', 'Optimal_RAM', 'Optimal_BW']

# Hopmaurizariis JaHux
scaler = StandardScaler()

X_scaled = scaler.fit_transform(X)

# Po3nonut JaHUX Ha TPEHYBaJIbHI Ta TECTOBI
X_train, X _test, y train, y test =train_test_split(X_scaled, y, test size=0.2,
random_state=42)

# CtBopeHHs 1 HamamTyBaHHs Mojaeni XGBoost
model_cpu = xgh.XGBRegressor(objective="reg:squarederror’,
eval_metric="rmse’,
max_depth=5, learning_rate=0.1, n_estimators=100,
subsample=0.8)



# HaBuauus monem st CPU

model_cpu.fit(X_train, y_train['Optimal_CPU'])

# Ominka moxeni w1 CPU

pred_cpu = model_cpu.predict(X_test)

mse_cpu = mean_squared_error(y_test['Optimal_CPU'], pred_cpu)
rmse_cpu = np.sqrt(mse_cpu)

print(fMSE for CPU: {mse_cpu}')

print(fRMSE for CPU: {rmse_cpu}')

# Hauanus momem mist RAM
model_ram = xgh.XGBRegressor(objective="reg:squarederror’,
eval_metric="rmse’,
max_depth=>5, learning_rate=0.1, n_estimators=100,
subsample=0.8)

# HaBuanus moznemi st RAM
model_ram.fit(X_train, y_train[‘Optimal_RAM'])

# Ominka moaeni it RAM

pred_ram = model _ram.predict(X_test)

mse_ram = mean_squared_error(y_test['Optimal RAM'], pred_ram)
rmse_ram = np.sqrt(mse_ram)

print(fMSE for RAM: {mse_ram}')

print(FRMSE for RAM: {rmse_ram}')

# Hasuanusg moxneni o1t BW

model _bw = xgh.XGBRegressor(objective="reg:squarederror’,

eval_metric="rmse’,



max_depth=5, learning_rate=0.1, n_estimators=100,

subsample=0.8)

# HaBuaunus mojen st BW

model_bw.fit(X_train, y_train['Optimal_BW'])

# Ominka moaeni st BW

pred_bw = model bw.predict(X_test)

mse_bw = mean_squared_error(y_test['Optimal_BW'], pred_bw)
rmse_bw = np.sgrt(mse_bw)

print(FMSE for BW: {mse_bw}")

print(FRMSE for BW: {rmse_bw}')

# Bizyamizailisi pe3yJbTaTiB

plt.figure(figsize=(12, 6))

plt.subplot(1, 3, 1)
plt.scatter(y_test['Optimal_CPU'], pred_cpu)
plt.title('CPU: Actual vs Predicted’)
plt.xlabel('‘Actual CPU")
plt.ylabel('Predicted CPU")

plt.subplot(l, 3, 2)
plt.scatter(y_test['Optimal_RAM'], pred_ram)
plt.title(RAM: Actual vs Predicted')
plt.xlabel('Actual RAM")

plt.ylabel('Predicted RAM")

plt.subplot(1, 3, 3)
plt.scatter(y_test['Optimal_BW'], pred_bw)



plt.title('BW: Actual vs Predicted')
plt.xlabel('Actual BW")
plt.ylabel('Predicted BW")

plt.tight_layout()
plt.show()

# I1i1CyMKOBI pe3ysIbTaTH JUIsl ONTHUMAJILHOTO PO3IOILITY PECypCiB

print("*\nOptimized resource distribution:")

for idx, row in X_test.iterrows():
print(f'Slice Type: {row[0]}") # BuBoaumo tun cnaiicy
(excriepuMeHTaIbHA peatizailis)
print(f*"Optimal CPU: {model_cpu.predict([row])[0]}")
print(f"Optimal RAM: {model_ram.predict([row])[0]}")
print(f*Optimal BW: {model_bw.predict([row])[0]}")
print(’-' * 40)



