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# M -GRPO gl — & LI ER O BN
import torch

import numpy as np

# Yt sH

MAX_EPISODES = 10000 # gz KllZk¥IR
K=8 # BAXERINGE
LEARNING_RATE = 3e-4



KL_COEFF = 0.1 # KL 8{ELERERE
EPS = 0.2 # PPO #BI R

# 19SS IRFNREE M ES+ENE R ER R4S

policy_net = GraphPolicyNetwork() # it s @B EhiM-SEREREN1E
old_policy_net = GraphPolicyNetwork()
old_policy_net.load_state_dict(policy_net.state_dict())

optimizer = torch.optim.Adam(policy_net.parameters(),
Ir=LEARNING_RATE)

# )& EH

for episode in range(MAX_EPISODES):
# 1. NRRRINRIRENE IR S
global_state = env.get_state()
topology_list =[]
action_list = []

reward_list = []

# 2. B—RETRHE K ARERFMENE

for k in range(K):
# £ R ESBERT
topology = policy_net.sample_topology(global_state)
# BT IINERS TR EE (ZBLIRIIF)

action = policy_net.sample_action(global_state, topology,
hard_constraint_mask)

# PATEE, SRENER/REM

reward = env.step(action, topology)



topology_list.append(topology)
action_list.append(action)

reward_list.append(reward)

# 3. GRPO #z/y: HREXMMBREITE
reward_mean = np.mean(reward_list)
reward_std = np.std(reward_list) + 1e-8

advantage = [(r - reward_mean) / reward_std for r in reward_list]

# 4. T ERIM-GRPO RK R
loss_total =0
for k in range(K):

# RESIEEREL(E

ratio = policy_net.get_prob(topology_list[k], action_list[k],
global_state) / \

old_policy_net.get_prob(topology_list[k], action_list[k],
global_state)

# PPO #BIiR 5k

clip_loss = torch.min(ratio * advantage(k], torch.clamp(ratio, 1-EPS,
1+EPS) * advantagelk])

#KLEUELOR (FLEHmidRER)
kl_loss = policy_net.kl_divergence(old_policy_net, global_state)
# BIRK

loss_total += -torch.mean(clip_loss) + KL_COEFF * ki_loss

#5. REEMEZEH
optimizer.zero_grad()
loss_total.backward()

optimizer.step()



old_policy_net.load_state_dict(policy_net.state_dict())

# 6. BREREFSHERTH
if episode % 100 ==

torch.save(policy_net.state_dict(),
f'topology_grpo_airline_{episode}.pth’)

print(f"Episode:{episode}, Loss:{loss_total.item()},
Avg_Reward:{reward_mean}")
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