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Chapter 2: Parameter Server and All-Reduce
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Chapter 3: Building a Data Parallel Training and Serving
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Chapter 4: Bottlenecks and Solutions
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Chapter 5: Splitting the Model

Python 3.7.10 | packaged by conda-forge | (default, Feb 19 2021, 16:07:37)

[GCC 9.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>> import transformers

>>> print(transformers.__version__)
4.10.3

>>>

Training epoch 1
0%
[@0:00<?, ?it/s]Traceback (most recent call last):
File "bert.py", line 198, in <module>
end_positions=end_token_idx, return_dict=False)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
line 889, in _call_impl
result = self.forward(*input, **kwargs)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 1825, in forward
return_dict=return_dict,
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
line 889, in _call_impl
result = self.forward(*input, **kwargs)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 1000, in forward
return_dict=return_dict,
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
line 889, in _call_impl
result = self.forward(*input, **kwargs)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 589, in forward
output_attentions,
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
line 889, in _call_impl
result = self.forward(*input, **kwargs)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 511, in forward

| @8/86136

7/site-packages/torch/nn/modules/module.py”,

7/site-packages/transformers/models/bert/mode

7/site-packages/torch/nn/modules/module.py",

7/site-packages/transformers/models/bert/mode

7/site-packages/torch/nn/modules/module.py”,

7/site-packages/transformers/models/bert/mode

7/site-packages/torch/nn/modules/module.py"”,

7/site-packages/transformers/models/bert/mode

self.feed_forward_chunk, self.chunk_size_feed_forward, self.seq_len_dim, attention_output

File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
y", line 2196, in apply_chunking_to_forward
return forward_fn(*input_tensors)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 522, in feed_forward_chunk
intermediate_output self.intermediate(attention_output)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
line 889, in _call_impl
result = self.forward(*input, **kwargs)
File "/home/ubuntu/anaconda3/envs/pytorch_latest_p37/1ib/python3.
ling_bert.py", line 426, in forward
hidden_states = self.intermediate_act_fn(hidden_states)
File "/home/ubuntu/anaconda3/envs/pyto atest_p37/1ib/python3.
1459, in gelu
return torch._C._nn.gelu(input)

7/site-packages/transformers/modeling_utils.p

7/site-packages/transformers/models/bert/mode

7/site-packages/torch/nn/modules/module.py”,

7/site-packages/transformers/models/bert/mode

7/site-packages/torch/nn/functional.py”, line

RuntimeError: CUDA out of memory. Tried to allocate 144.00 MiB (GPU @; 15.78 GiB total capacity; 14.19 GiB alrea
dy allocated; 102.75 MiB free; 14.25 GiB reserved in total by PyTorch)

0%
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Chapter 6: Pipeline Input and Layer Split
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Input Matrix (batch size = 4)
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Chapter 7: Implementing Model Parallel Training and
Serving Workflows
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import torch
import torch.nn as nn
import torch.nn.functional as F

class MyNet(nn.Module):
def _init__(self):
super(MyNet, self).__init__Q)
self.seql = nn.Sequential(

nn.Conv2d(1,32,3,]

nn.Dropout2d(®.

self.seg2 = nn.Sequential(
nn.Linear(9216
nn.Linear ‘
nn.Linear(2

forward(self, x):
self.seql(x.to('c
F.max_pool2d(x,
torch.flatten(x,1). L
self.seq2(x.to( 'cuda:2"

output = F.log_softmax(x, dim

return output
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Accuracy 0.8768166666666667
Accuracy 0.8786333333333334
Accuracy 0.88055
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Chapter 8: Achieving Higher Throughput and Lower Latency
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Chapter 9: A Hybrid of Data and Model Parallelism
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Chapter 10: Federated Learning and Edge Devices
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Chapter 11: Elastic Model Training and Serving
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Chapter 12: Advanced Techniques for Further Speed-Ups
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