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import torch

import torch.nn as nn

from torch.utils.data import DataLoader, TensorDataset

from torch.nn.parallel import DistributedDataParallel as DDP

import torch.distributed as dist

adsl oledas
dist.init_process_group("nccl")
CPU !, "gloo" L
device = torch.device(f"cuda:{dist.get_rank("{(
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class LargeModel(nn.Module):

def init(self):
super(LargeModel, self).__init__()

self.layer) = nn.Linear() +Y¢, 1Y)
self.layerY = nn.Linear(e)Y, Yol
self.layer™ = nn.Linear(Ye1, YYA)

self.layer¢ = nn.Linear() YA, 1¢)

def forward(self, x):
x = self.layer)(x)
x = self.layerY(x)
x = self.layer¥(x)

return self.layer¢(x)

model = LargeModel().to(device)

ddp_model = DDP(model, device_ids=[dist.get_rank(])

data = torch.randn(Y « + +, Y+ Y ¢)
labels = torch.randn() + + +, 1¢)
dataset = TensorDataset(data, labels)

dataloader = Datal.oader(dataset, batch_size=YY)
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optimizer = torch.optim.Adam(ddp_model.parameters(), lr=+,++")
g0l il
for epoch in range(®):
for inputs, targets in dataloader:
inputs, targets = inputs.to(device), targets.to(device)
optimizer.zero_grad(
outputs = ddp_model(inputs)
loss = criterion(outputs, targets)
loss.backwardo
optimizer.step(
print(f"Epoch {epoch+1}, Loss: {loss.item¢ "0
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Abstract

Distributed processing is recognized as one of the most important methods for enhancing
efficiency and scalability in artificial intelligence and deep learning. The rapid growth of big
data and complex deep learning models has significantly increased the need for distributed
systems. This paper examines distributed processing methods, including data parallelism,
model parallelism, and hybrid approaches, and analyzes prominent frameworks in this field,
such as TensorFlow, PyTorch, Horovod, and DeepSpeed. With the remarkable growth in
data volume and the complexity of Al algorithms, the demand for computational power has
sharply increased. Distributed processing is an efficient method for dividing heavy
computations across multiple devices, thereby improving speed and scalability. In this paper,
we explore the concept of distributed processing in the field of artificial intelligence, its
advantages, challenges, and applications.

Keywords: Distributed Processing, Deep Learning, Data Parallelism, DeepSpeed ,Artificial Intelligence.
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