
Code review

General overview ◂

Detailed overview ◂
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Data – ImageNet Goal:
Classification (1000 classes)

Dataset:
Train dataset: 1.2 M labeled images
Validation dataset: 50,000 labeled images
https://www.image-net.org/
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https://www.image-net.org/


ImageNet – ResNet-
152
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● Residual (skip) connections

● Bottleneck blocks
○ 1×1 → 3×3 → 1×1

convolutions
● 3 + 8 + 36 + 3 blocks

○ ≈ 60 M parameters, ≈ 11.5
GMACs per 224×224 image

ResNet-152

X 2

X 7

X 35

X 2



Dataset

Train Val

Split set

Training Loop – DataLoader

DataLoader
Preprocessing, data augmentation, batching…
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Training Loop

Training
Mixed precision, distribution…

Instantiation
Model, distribution, optimizer…

Checkpoint & report

Validation
Mixed precision, distribution…
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DataLoader
Preprocessing, data augmentation,
batching…



7

Training step – GPU acceleration

on CPU
on GPU

DataLoader
Preprocessing, batching…

Training
Mixed precision, distribution, metrics…
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Validation step – GPU acceleration

DataLoader
Preprocessing, batching…

on CPU
on GPU

Validation
Mixed precision, distribution, metrics…



dlojz.py – Import & run
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Imports: os, argparse, PyTorch, torchvision…

idr_torch (Jean Zay)
Distribution helpers: rank, size,
nodes

Chronometer (DLO-JZ)
Time logging & in-house
profiler

reproducibility



dlojz.py – Argument parser
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Configurable arguments:
--batch-size : batch size per GPU
--epochs : number of epochs
--image-size : image size

Optimizer:
--lr : learning rate
--wd : weight decay
--mom : momentum

Test mode:
--test : test mode
--test-nsteps : number of steps in
test mode

DataLoader optimization:
--num-workers
--persistent-workers
--pin-memory
--non-blocking
--prefetch-factor
--drop-last



dlojz.py – Instantiation
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Chronometer

Model: ResNet-152

mini batch size global batch size

LR scheduler

SGD optimizer

ε CrossEntropyLoss

Metrics
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dlojz.py – DataLoader
Train dataset:

Validation dataset:

Shuffling

No shuffling

DataLoader
optimization

spawn batch

DataLoader
optimization

spawn batch

RandomResizedCrop
RandomHorizontalFlip
+ Normalize

Resize
CenterCrop
+ Normalize
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dlojz.py – Training

For each epoch

For each batch
test mode: 50 steps

LR scheduler step (every
batch)

Accumulate metrics (loss, accuracy)
Compute and print them 10× per epoch
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dlojz.py – Validation
After each epoch
(or at the end of test mode)

For each validation batch
(test mode: 20 steps)

Accumulate metrics (loss,
accuracy)
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dlojz.py – Checkpoint & Report

Report: timings + max GPU
memory

Checkpoint saved at the end of training (not in test mode)

Trained model weights



TP0: Set up your environment

● Open Firefox
● Go to jupyterhub.idris.fr
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local:~$ ssh jean-zay

jz:~$ cd $WORK
jz:~$ git clone https://github.com/idriscnrs/dlojz_tp/

● Open a terminal and clone the repository



TP0: JupyterHub
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● Log in with your
training account

● Add a new instance

● Select the spawner
‘Interactive’

● Fill in the configuration

● Start



TP0: Notebook
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● Open the notebook DLO-JZ_Jour1.ipynb
● Select the kernel pytorch-gpu/py3/2.8.0 (top right)

if it is not detected
● Choose a pseudonym
● Submit a first job
● Explore the reference script and its options


