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What | want to convey in this talk

JZ + W&B + Hydra => better ML experiments

faster

more diverse

more thorough

well logged / cataloged

easily reproducible

clearly configured

less code / concerns separated



Jean /Zay: faster, more diverse and thorough XPs

2696 GPU Nvidia V100 + 440 GPU Nvidia A100
30 Po
relatively easy access procedure for Al projects: it's FREE!




SLURM

On |Z scripts are not run “directly” on the connexion node.

SLURM: workload management system => queue of jobs for all users.

slurm

workload manager



Job example on |/

$ transformer_fpn.slurm X

Worker config

set =X

cd $WORK/submission-scripts/jean zay/env configs/
EnV Conﬂg + . shine.sh

script running

cd $WORK/deq-shine/DEQModel

./run_wtl03 deq transformer.sh train \
--data $WIKITEXT DIR \
--work dir $SHINE CHECKPOINTS \
--fpn --name fpn




Job array example on

= momentumvarnet_recon_big.slurm M X

$n

Number of
sweeps
cd $WORK/submission-scripts/jean_zay/env_configs/
Grid search L
C()f]f]g; cd $WORK/fastmri-momentum/
opt[0]="--uU
opt[1l]="'-
python fastmri momentum/knee training.py \
--data_path $ROOT DIR \
Grid search --gpus 8 \
--max_epochs 50 \
call --default root dir $ROOT DIR \

${opt[$SLURM ARRAY TASK ID]}



Don't be afraid

Notebooks available for debugging (w. up to 8 GPUs)
Hours deducted on actual use

Assist is reponsive

Community is active:

o gitter
o jean-zay-doc.readthedocs.io

N Jean-Zay Users / Collaborative documentation Q Search

Jean-Zay Users / Collaborative Table of contents
documentation J ean Zay users

Collaborative documentation
Home Why this doc?
Access procedure 3 :
; . Collaborative documentation Content
Tips and Tricks .
Useful links
Himiigtions Generic advice
xampies ’

Why this doc?


https://gitter.im/jean-zay-users/jean-zay-doc
https://jean-zay-doc.readthedocs.io/

More XPs ?

With more XPs comes some hardships:

- “l had this result once but the code changed so much...”
- “l'don't remember the parameters | used for this...”



W& B presentation

Pros:

e stores all training related artifacts: memory consumption, images,
metrics, weights
e logs configurations + code states

e client Open Source + good integration & B
Cons: V V

e Ul not Open Source
e only free for under 100 GB of storage ($0.08 per GB)®

* Possibility to create academic teams



WerB: Ul

- val_accuracy
® Name wing-disco-3 = scarlet-flower-2

® apricot-haze-5
® @ giddy-jazz-4
® @ flowing-disco-3

® @ scarlet-flower-2

® @ leafy-glade-1

List of TUns




CPU Utilization (%)

System Memory Utilization (%)

Process Memory In Use (non-swap) (MB) Process Memory In Use (non-swap) (%)




apricot-haze-5
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WEB: inyour code v ] [

_name_

LUWflg =
model

callbacks = []

checkpoints path = Path(checkpoints path]

checkpoints path.mkdir(exist ok=True)
callbacks.append(ModelCheckpoint(checkpoints path / 7'{model name}.h5
callbacks.append(TensorBoard(log dir=Path(logs path) / f'{model name
callbacks.append(MyWandbCallback(monitor='loss', save weights only=
callbacks.append(HOLogger(model, use wd, simple compile))
callbacks.append(ReconstructionCallback(model, ©, recon freq))

ing out the GPU"

"‘Ccnflg)




Reproducible experiments

W&B solves part of the problem.

You just saw a bad config example => this leads to more difficulty when
reproducing large scale XPs.



Hydra presentation

e configuration parsing + interpolation
e CLlfor free




[d In practice

W&B
integration

Config
“parsing”

CLI definition }

train_c

model cifar(cfg):

cifar_data

t get default callbacks
model compile

wandb.dir) .mkdir(exist , parents=

.to_container(cfg, resolv

.callbacks)

1 outputs = cifar_data(out

training. fit,

.main(config path=
train _model cifar_mai
train_model_cifar(cfg)

config _name="co

name == ai

train model cifar main()

.data)




config.yaml X

ifip -onf
p 2 con

Hydra In practice

[ Interpolation }




Putting it all together

Grid search from Jean Zay front node using Hydra multirun option, all in
Python, and logged offline in Weights&Biases

Jz—hydra-submitit-launcher



Example classical steps

® ssh Jjz
e cd SWORK/my-project
® sbatch jz script/my training script.slurm



Example new steps

® ssh Jjz
® cd SWORK/my-project

@ hydra-submitit-launch my training script.py dev
o dev

t£3

t4

4gpus_dev

4gpus_t3

O O O O O

4gpus_t4



Combined advantages

e No more .slurm writing : all in Python!

e FEasy CLI generation w. Hydra
o nomore argparse come and go Ir_determination.yaml X

e Asingle script for all your grid
searches!”

o hydra-submitit-launch

my training script.py dev
hydra/sweeper/params=grid s
earch

o =>concerns separated!

*In Hydra 1.2, upcoming version



What about Wé&B?2

A bit more complex on JZ: 1O} SyueallL wandh. £h

® screen —-S wand sync
® wandb sync run dir
® ctrl A+D

offline runs="%$1/offline-run*"

for ofrun in Soffline_runs

wandb sync $ofrun;

sleep 5m




Conclusion

1Z + W&B + Hydra => better ML experiments

faster

more diverse

more thorough

well logged / cataloged

easily reproducible

clearly configured

less code / concerns separated



[nank you!
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