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Opis

Tensorflow je python knjiznica namijenjena razvoju aplikacija temeljenih na dubokom ucenju koja se oslanja na ubrzanje grafickim procesorima. Jedna od g
lavnih znacajki ove knjiznice je postojanje API-a za brzi razvoj modela strojnog uéenja Keras, koja u sebi sadrzi module i funkcije za svaki dio pipelinea u
tipiénoj ML aplikaciji (preprocessing podataka, definicija modela, nacina optimizacije i validacije)

Verzije

verzija modul Supek Padobran

2.10.1 scientific/tensorflow/2.10.1-ngc o
2.12.0 scientific/tensorflow/2.12.0 (v]

2.15.0 scientific/tensorflow/2.15.0

1 Koristenje aplikacije na Supeku
Python aplikacije i knjiznice na Supeku su dostavljene u obliku kontejnera i zahtijevaju koristenje wrappera kao $to je opisano ispod.
ViSe informacija o python aplikacijama i kontejnerima na Supeku mozete dobiti na sljede¢im poveznicama:

®  Python, pip i conda
B Apptainer

Dokumentacija

Sluzbena stranica - https://www.tensorflow.org

Priruénik - https://www.tensorflow.org/versions

Keras API za razvoj aplikacija - https://keras.io/api

Repozitorij modela i baza podataka - https://www.tensorflow.org/resources/models-datasets

Supek

Ispod se nalaze primjeri aplikacija umjetnog benchmarka koji testira performanse na modelu Resnet50.


https://www.gstatic.com/devrel-devsite/prod/vc7c98be6f4d139e237c3cdaad6a00bb295b070a83e505cb2fa4435daae3d0901/tensorflow/images/lockup.svg
https://www.tensorflow.org/overview
https://en.wikipedia.org/wiki/Deep_learning#Deep_neural_networks
https://wiki.srce.hr/display/NR/Arhitektura+Supeka#ArhitekturaSupeka-GPUradniposlu%C5%BEitelj
https://journals.sagepub.com/doi/pdf/10.3102/1076998619872761
https://journals.sagepub.com/doi/pdf/10.3102/1076998619872761
https://keras.i
https://www.tensorflow.org/
https://www.tensorflow.org/versions
https://keras.io/api/
https://www.tensorflow.org/resources/models-datasets
https://github.com/leondgarse/Keras_insightface/discussions/17
https://keras.io/api/applications/resnet/#resnet50-function
https://wiki.srce.hr/x/BoWNBw
https://wiki.srce.hr/x/MALABw

Primjeri su redom:
® singlegpu.* - skripte za pokretanje na jednom grafickom procesoru

®  multigpu-singlenode.* - skripte za pokretanje na vise grafi¢kih procesora na jednom &voru
® multigpu-multinode.* - skripte za pokretanje na viSe grafickih procesora na jednom &voru

Jedan graficki procesor

singlegpu.sh
#! ] bi n/ bash

#PBS -q gpu
#PBS -1 sel ect =1: ncpus=8: ngpus=1: mrenr10GB

# pozovi nodul
nmodul e | oad scientific/tensorflow 2.10.1-ngc

# pomakni se u direktorij gdje se nalazi skripta
cd ${PBS_O WORKDI R -""}

# potjeraj skriptu
run-si ngl enode. sh si ngl egpu. py



singlegpu.py
#1 /usr/ bin/env python3

# source:
# - https://github. conf| eondgarse/ Keras_i nsi ght f ace/ di scussi ons/ 17

inport sys

inport time

i mport argparse

inport numpy as np
import tensorflow as tf

def main():

# vars

bat ch_size = 256
sanples = 256 * 20
epochs = 10

# do not allocate all GPU nenory
gpus = tf.config.experinmental.list_physical _devices('GPU)
for gpu in gpus:

tf.config. experinental.set_nenory_growt h(gpu, True)

# use fpl6 for faster inference
tf.keras. m xed_precision.set_global _policy('mxed_float16')

# strategy

gpus = tf.config.experimental.list_physical _devices('GPU)
devices = [ gpu.nane[-5:] for gpu in gpus ]

strategy = tf.distribute. OneDeviceStrategy(devi ce=devi ces[0])

# dat aset

data = np.random uni forn(si ze=[ sanpl es, 224, 224, 3])

target = np.random uniforn(size=[sanples, 1], |ow=0, hi gh=999). astype("int64")
dataset = tf.data.Dataset.fromtensor_slices((data, target))

dataset = dataset. batch(batch_size*strategy. numreplicas_in_sync)

# define nodel

with strategy.scope():
nodel = tf.keras. applications. ResNet 50( wei ght s=None)
loss = tf.keras.|osses. Spar seCat egori cal Crossent ropy()
optimzer = tf.optimzers.SG)0.01)
nodel . conpi | e(opti m zer=optim zer, |oss=loss)

# fit

cal | backs =[]

nodel . fit(dataset,
cal | backs=cal | backs,
epochs=epochs,
ver bose=2)

if __name__ == mai n
mai n()

Vise grafickih procesora na jednom ¢voru



multigpu-singlenode.sh

#!/ bi n/ bash

#PBS -q gpu
#PBS -1 sel ect =1: ncpus=16: ngpus=2: nenr10GB

# pozovi nodul
nodul e | oad scientific/tensorflow 2.10. 1-ngc

# pomakni se u direktorij gdje se nalazi skripta
cd ${PBS_O WORKDI R -""}

# potjeraj skriptu
run-si ngl enode. sh nul ti gpu-si ngl enode. py



multigpu-singlenode.py

#1 /usr/ bin/env python3

# source:
# - https://github. conf| eondgar se/ Keras_i nsi ght f ace/ di scussi ons/ 17

inport sys

inport time

i mport argparse

inport numpy as np
import tensorflow as tf

def main():

# vars

bat ch_size = 256
sanples = 256 * 20
epochs = 10

# do not allocate all GPU nenory
gpus = tf.config.experinmental.list_physical _devices('GPU )
for gpu in gpus:

tf.config. experinental.set_nenory_growt h(gpu, True)

# use fpl6 for faster inference
tf.keras. m xed_precision.set_global _policy('mxed_float16')

# strategy

gpus = tf.config.experinmental.list_physical _devices('GPU )
devices = [ gpu.nane[-5:] for gpu in gpus ]

strategy = tf.distribute.MrroredStrategy(devi ces=devi ces)

# dat aset

data = np.random uni forn(si ze=[ sanpl es, 224, 224, 3])

target = np.random uniforn(size=[sanples, 1], |ow=0, hi gh=999). astype("int64")
dataset = tf.data.Dataset.fromtensor_slices((data, target))

dat aset = dat aset. batch(batch_size*strategy. numreplicas_in_sync)

# define nodel

with strategy.scope():
nodel = tf.keras. applications. ResNet 50( wei ght s=None)
loss = tf.keras.|osses. Spar seCat egori cal Crossent ropy()
optimzer = tf.optimzers.SG)0.01)
nodel . conpi | e(opti m zer=optim zer, |oss=loss)

# fit

cal | backs =[]

nodel . fit(dataset,
cal | backs=cal | backs,
epochs=epochs,
ver bose=2)

if __pnanme__ =="__main__":
mai n()

Vise grafickih procesora na vise ¢vorova

@ Pri definiranju trazenih resursa, potrebno je osigurati jednak broj grafi¢kih procesora po ¢voru.




multigpu-multinode.sh

#!/ bi n/ bash

#PBS -q gpu
#PBS -1 sel ect =2: ncpus=8: ngpus=2: nenr10GB
#PBS -1 pl ace=scatter

# pozovi nodul
nodul e | oad scientific/tensorflow 2.10.1-ngc

# pomakni se u direktorij gdje se nalazi skripta
cd ${PBS_O WORKDI R -""}

# potjeraj skriptu
run-nul tinode. sh nul ti gpu-nul tinode. py



multigpu-multinode.py

#1 /usr/ bin/env python3

# source:

# -

https://github. conl| eondgar se/ Keras_i nsi ght f ace/ di scussi ons/ 17

i nport os

i nport sys
import tine

i nport socket

i mport argparse

i mport nunpy as np
inport tensorflow as tf

def main():

if

__nane = "__min__

# vars

bat ch_size = 256
sanpl es = 256*20
epochs = 10

# do not allocate all GPU nenory
gpus = tf.config.experinental.list_physical _devices('GPU )
for gpu in gpus:

tf.config.experinental.set_nenory_growt h(gpu, True)

# use fpl6 for faster inference
tf.keras. m xed_precision.set_global _policy('mxed_float16')

# strategy
comuni cation_options = tf.distribute.experinmental.Comunicati onOpti ons(

i npl ement ati on=tf.distribute.experinmental . Conmmruni cati onl npl ement ati on. NCCL)
strategy = tf.distribute. Multi WorkerM rroredStrategy(

conmuni cat i on_opt i ons=conmruni cati on_opti ons)

# dat aset

data = np.random uni forn(si ze=[ sanpl es, 224, 224, 3])

target = np.random uniforn(si ze=[sanples, 1], |ow=0, hi gh=999). astype("int64")
dataset = tf.data.Dataset.fromtensor_slices((data, target))

dat aset = dataset. batch(batch_size*strategy. numreplicas_in_sync)

# define nodel

with strategy.scope():
nmodel = tf.keras. applications. ResNet 50( wei ght s=None)
loss = tf.keras.|osses. Spar seCat egori cal Crossent ropy()
optimzer = tf.optimzers.SG)(0.01)
nodel . conpi | e(opti m zer=optim zer, |oss=loss)

# fit
cal | backs =[]
verbose = 2 if os.environ['PM_RANK'] == "'0' else O

nodel . fit(dataset,
cal | backs=cal | backs,
epochs=epochs,
ver bose=ver bose)

mai n()

Padobran

Ispod se nalaze primjeri aplikacija umjetnog benchmarka koji testira performanse na modelu Resnet50.

Primjeri su redom:


https://github.com/leondgarse/Keras_insightface/discussions/17
https://keras.io/api/applications/resnet/#resnet50-function

® singlenode.* - skripte za pokretanje na jednom ¢voru

Jedan évor

singlenode.sh

#PBS -q cpu
#PBS -1 ncpus=32
#PBS -1 nenr50CGB

# dopremnm nodul
nmodul e | oad scientific/tensorflow 2.12.0

# postavi broj cpu jezgri

export OVP_NUM THREADS=${ NCPUS}

export TF_NUM_ | NTEROP_THREADS=${ NCPUS}
export TF_NUM_ | NTRAOP_THREADS=${ NCPUS}

# pomakni se u direktorij i pokreni
cd ${PBS_O WORKDI R}
pyt hon si ngl enode. py

singlenode.py

i mport sys
inport time
i mport argparse
inport numpy as np
inport tensorflow as tf

def main():

# vars
batch_size = 16
sanples = 16*10
epochs = 3

# dat aset

data = np.random uni forn(si ze=[ sanpl es, 224, 224, 3])

target = np.random uniforn(size=[sanples, 1], |ow=0, hi gh=999). astype("int64")
dataset = tf.data.Dataset.fromtensor_slices((data, target))

dat aset = dat aset. bat ch(bat ch_si ze)

# define nodel

nodel = tf.keras. applications. ResNet 50( wei ght s=None)
loss = tf.keras.| osses. SparseCat egori cal Crossentropy()
optimzer = tf.optimnmzers.SGX0.01)

nodel . conpi | e(optim zer=optim zer, |oss=loss)

# fit
cal | backs =[]
nodel . fit(dataset,
cal | backs=cal | backs,
epochs=epochs,
ver bose=1)
if __pnane__ =="_ main__
mai n()

Napomene



1 Apptainer i run-singlenode.sh

Ova knjiznica je dostavljena u obliku kontejnera, zbog opterec¢enja koje pip/conda virtualna okruzZenja stvaraju na Lustre dijeljenim datote¢nim
sustavima.

Za ispravno izvr§avanje python aplikacija, potrebno ih je koristiti wrappere run-singlenode.sh ili run-multinode.sh u skriptama sustava PBS:

run-si ngl enode. sh noj a_pyt hon_skri pta. py

(D Koristenje viSe grafi¢kih procesora
Tensorflow ne raspodjeljuje automatski aplikaciju na vise grafi¢kih procesora.

Pri razvoju aplikacije, bitno je koristiti odgovarajuce funkcionalnosti poput primjera iznad:

MirroredStrategy primjer

strategy = tf.distribute.MrroredStrategy()
wi th strategy.scope():

model = ... definirati nodel

nodel . conpi | e()



https://docs.csc.fi/support/tutorials/conda/
https://docs.csc.fi/support/tutorials/conda/
https://www.tensorflow.org/guide/distributed_training
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