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Opis

Dask je "fleksibilna knjiznica namijenjena paralelizaciji proracuna u Pythonu". Osim $to je usmjerena razvoju paralelnog koda, glavna uloga je omoguciti
lagano skaliranje tipi¢nih data science problema i aplikacija na klaster, koje se tipi¢no razvijaju na osobnim ra¢unalima. Ovo postize kroz kroz imitaciju
poznatijih API-ja usmjerenih obradi podataka (poput Numpya i Pandasa), oslanjanje na integriran rasporedivac¢ poslova i €injenicu da je u potpunosti
napisana u Pythonu.

Glavna su joj sucelja:

Array - obrada tenzora s Numpy API-jem

DataFrame - obrada strukturiranih podataka s Pandas API-jem

Bag - obrada lista i iteratora namijenjeno tekstualnim podacima, JSON datotekama ili Python objektima
Delayed - direktna paralelizacija koda funkcijama ili dekoratorima

Futures - paralelizacija namijenjena izvr8avanju poslova koji se mogu vrsiti istodobno

Jedna od srodnih knjiznica je i Dask-ML, koja je namijenjena distribuiranom strojnom ucenju putem poznatog scikit API-ja i koja omogucéava skaliranje na
vise ¢vorova putem knijiznice joblib, s kojom scikit paralelizira svoje algoritme. ViSe o tipicnim problemima koji se rijeSavaju i primjerima koriStenja svakog
od sucelja mozete naci na online stranicama Daska.

Dostupne verzije

verzija modul Supek Padobran
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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
® Apptainer


https://docs.dask.org/en/stable/
https://distributed.dask.org/en/stable/
https://docs.dask.org/en/stable/array.html
https://docs.dask.org/en/stable/dataframe.html
https://docs.dask.org/en/stable/bag.html
https://docs.dask.org/en/stable/delayed.html
https://docs.dask.org/en/stable/futures.html
https://ml.dask.org/
https://ml.dask.org/joblib.html
https://ml.dask.org/joblib.html
https://joblib.readthedocs.io/en/latest/
https://scikit-learn.org/stable/computing/parallelism.html
https://stories.dask.org/en/latest/
https://examples.dask.org/
https://docs.dask.org/en/stable/
https://wiki.srce.hr/x/BoWNBw
https://wiki.srce.hr/x/MALABw

Dokumentacija

® Sluzbena stranica https://www.dask.org/
® Dokumentacija https://docs.dask.org/en/stable/
® Dask-ML https://ml.dask.org/
O scikit https://ml.dask.org/joblib.html
©  Skorch (PyTorch) https://skorch.readthedocs.io/en/stable/
O Scikeras (TensorFlow) https://adriangb.com/scikeras/stable/

KoriStenje

Za koristenje na Supeku, skriptu python potrebno je pokrenuti wrapperom dask-launcher.sh kojim se stvara Dask klaster i putem kojeg se distribuiraju
poslovi koristenjem Client API-ja.

Primjer skripte PBS

#!/ bi n/ bash

# aktiviraj dask
nodul e | oad scientific/dask/2023.7.0-ghcr

# pokreni python program
dask- | auncher. sh noj _program py

Primjer skripte python

# pozovi python nodul
i mport os
from dask. di stributed inport Cient

# spoji klijenta
client = dient(os.environ[' SCHEDULER ADDRESS'])

# ostatak programa

Primjeri

Ispod se nalaze primjeri koriStenja Daska za najpoznatije ML knjiznice (SciKit, PyTorch i TensorFlow) kao i njegovo izvorno ML sucelje Dask-ML .

Dask-ML

dask-kmeans.sh

#!/ bi n/ bash

#PBS -1 sel ect =4: ncpus=4
#PBS -1 pl ace=scatter

# envi ronnent
nmodul e | oad scientific/dask/2023.7.0-ghcr

# cd
cd ${PBS_O WORKDI R -""}

# run
dask- 1 auncher. sh dask-kmeans. py


https://www.dask.org/
https://docs.dask.org/en/stable/
https://ml.dask.org/
https://ml.dask.org/joblib.html
https://skorch.readthedocs.io/en/stable/
https://adriangb.com/scikeras/stable/
https://docs.dask.org/en/latest/deploying-hpc.html#high-performance-computers
https://distributed.dask.org/en/stable/client.html

dask-kmeans.py

i mpo
i mpo
i mpo

rt os
rt tinme
rt pprint

from dask. distributed inport dient

i mpo
i npo

def

if

sciki

__nane =="'_min__

rt dask_ni.datasets
rt dask_ml.cluster

mai n():

# spoji klijenta putem datoteke schedul er.json
client = dient(os.environ[' SCHEDULER ADDRESS'])

# kreiraj podatke

n_clusters = 10

n_sanples = 3*10**7

n_chunks = int(os.environ['PM _SIZE'])

X, _ = dask_nl . datasets. make_bl obs(centers = n_clusters,
chunks = n_sanpl es// n_chunks,
n_sanpl es = n_sanpl es)

# izraunaj

km = dask_ml . cl ust er. KMeans(n_cl ust ers=n_cl usters)
now = tine.tinme()

km fit(X)

print('GB: %' % (int(X nbytes)/1073741824))
print('elapsed fit: %' % (time.tine()-now))

# shut down
client.shutdown()

mai n()

t

scikit-sve.sh

# /b

i n/ bash

#PBS -1 sel ect =4: ncpus=4
#PBS -1 place=scatter

# en
nmodu

# cd
cd $

#ru
dask

Vi ronment

le load scientific/dask/2023.7.0-ghcr
{PBS_O WORKDI R: - ""}

n

-l auncher. sh scikit-svc. py



scikit-sve.py

i nport os
import tine
import joblib
i nport pprint

i mport nunpy as np

from dask. di stributed inport Cient

from skl earn. datasets inport |oad_digits
from skl earn. nodel _sel ection i nport Random zedSear chCV
from skl earn.svminport SVC

def main():

# client
client = dient(os.environ[' SCHEDULER_ADDRESS' | )

# data
digits = load_digits()

# nodel
param space = {
'C: np.logspace(-6, 6, 30),
"tol': np.logspace(-4, -1, 30),
'gamm®' ;. np. | ogspace(-8, 8, 30),
‘class_weight': [None, 'balanced ],
}
nodel = SVC(kernel =" rbf")
search = Randomi zedSear chCV( nodel ,
par am space,
cv=3,
n_i ter=1000,
ver bose=10)

#fit
with joblib.parallel_backend(' dask'):
search.fit(digits.data,
digits.target)

# shut down
client. shutdown()

if _nanme__ =="'__main__":
mai n()
PyTorch

pytorch-skorch.sh

#!/ bi n/ bash

#PBS -1 sel ect =2: ngpus=2: ncpus=2
#PBS -1 pl ace=scatter

# envi ronnent
nodul e | oad scientific/dask/2023.7.0-ghcr

# cd
cd ${PBS_O WORKDI R: -""}

# run
dask- | auncher. sh pytorch-skorch. py



pytorch-skorch.py

i mport os

import tine

i nport pprint

i mport nunpy as np

inport torch
import torch.nn as nn
import torch.optimas optim

from dask. di stributed inport Cient
fromjoblib inmport parallel _backend

from skorch inport Neural Netd assifier

from skl earn. datasets inport make_cl assification
from skl earn. nodel _sel ection inmport GidSearchCVv

cl ass MyModul e(nn. Mbdul e) :
def __init__(self, num.units=10, nonlin=nn.ReLU()):

super().__init_ ()
sel f.dense0 = nn. Linear (20, numunits)
self.nonlin = nonlin
sel f.dropout = nn. Dropout (0. 5)
sel f.densel = nn.Linear(numunits, num.units)
sel f.output = nn.Linear(numunits, 2)

def forward(self, X **kwargs):
X = sel f.nonlin(sel f.dense0(X))
X = sel f.dropout (X)
X = sel f.nonlin(sel f.densel(X))
X = sel f.out put (X)

return X
def nmain():
# client

client = Cient(os.environ[' SCHEDULER_ADDRESS' | )

# vars

n_sanpl es = 256*100
bat ch_size = 256
max_epochs = 10

# data

X, y = make_cl assification(n_sanples, 20, n_informative=10, random st ate=0)
X = X astype(np. fl oat 32)

y = y.astype(np.int64)

# net
net = Neural Net C assifier(nmodul e = MyMdul e,
max_epochs = max_epochs,
criterion = nn. CrossEntropylLoss,
bat ch_si ze = batch_si ze,
train_split = None,
device = 'cuda')
# search
search = Gi dSearchCV(net,
paramgrid = {' max_epochs': [1, 3, 10, 30],
'modul e__numunits': [1, 10, 100, 1000],
"modul e__nonlin': [nn.ReLW), nn.Tanh()]},
scoring = 'accuracy',
error_score = 'raise',
refit = Fal se,
verbose = 3,
cv = 3)

# fit
now = tine.tinme()



wi th parall el _backend('dask'):
search.fit(X, vy)
print('fit elapsed in %9.2f" % (tinme.tine()-now))

# shut down
client.shutdown()

if name__ == "__main__"
mai n()
TensorFlow

tensorflow-scikeras.sh

#!/ bi n/ bash

#PBS -1 sel ect =1: ngpus=2: ncpus=2
#PBS -1 pl ace=scatter

# envi ronnent
nmodul e | oad scientific/dask/2023.7.0-ghcr

# cd
cd ${PBS_O WORKDI R: -""}

# run
export TF_FORCE_GPU_ALLOW GROMH="t rue"
dask-1 auncher. sh tensorfl ow sci keras. py

tensorflow-scikeras.py

i nport os

import tine

inport pprint

i mport nunpy as np

inport tensorrt
fromtensorflow inport keras
from sci keras. wappers inport Kerasd assifier

from dask. di stributed inport Cient
fromjoblib inport parallel_backend

from skl earn. datasets inport make_cl assification
from skl earn. nodel _sel ection inport GidSearchCVv

def get_nodel (hidden_|l ayer_dim neta):
# note that neta is a special argunent that wll be
# handed a dict containing input netadata

n_features_in_ = nmeta["n_features_in_"]
X_shape_ = neta["X_shape_"]
n_classes_ = meta["n_cl asses_"]
nodel = keras. nodel s. Sequenti al ()
nodel . add(keras. | ayers. Dense(n_features_in_, input_shape=X_shape_[1:]))
nodel . add(keras. | ayers. Activation("relu"))
nodel . add( keras. | ayers. Dense(hi dden_| ayer_di m)
nodel . add( keras. | ayers. Activation("relu"))
nodel . add(keras. | ayers. Dense( hi dden_| ayer_dim)
nodel . add(keras. | ayers. Activation("relu"))
nodel . add( ker as. | ayers. Dense( hi dden_| ayer _di m)
nodel . add(keras. | ayers. Activation("relu"))
nodel . add( ker as. | ayers. Dense( hi dden_| ayer _di m)
nodel . add(keras. | ayers. Activation("relu"))

(

nodel . add(keras. | ayers. Dense(hi dden_| ayer_di m)



nodel . add(keras. | ayers. Activation("relu"))

nodel . add(keras. | ayers. Dense(hi dden_| ayer_dim)
nodel . add(keras. | ayers. Activation("relu"))

nodel . add(keras. | ayers. Dense( hi dden_| ayer_dim)
nodel . add(keras. | ayers. Activation("relu"))

nodel . add(ker as. | ayers. Dense( hi dden_| ayer _di m))
nodel . add(keras. | ayers. Activation("relu"))

nodel . add( ker as. | ayers. Dense( hi dden_| ayer _di m)
nodel . add(keras. | ayers. Activation("relu"))

nodel . add(keras. | ayers. Dense(hi dden_| ayer_dim)
nodel . add(keras. | ayers. Activation("relu"))

nodel . add(keras. | ayers. Dense(n_cl asses_))

nodel . add(keras. | ayers. Activati on("softmax"))
return nodel

def main():

# client
client = dient(os.environ[' SCHEDULER ADDRESS'])

# vars

n_sanpl es = 256*1000
bat ch_size = 256
max_epochs = 10

data
, Yy = make_cl assification(1000, 20, n_informative=10, random st ate=0)
X. astype(np. fl oat 32)

= y.astype(np.int64)

< X X #®

# clf

clf = KerasC assifier(get_nodel,
| oss="sparse_cat egori cal _crossentropy"”,
hi dden_I ayer _di m=100)

# gs
params = {
"hi dden_| ayer_di nf: [50, 100, 200],
"l oss": ["sparse_categorical _crossentropy"],
"optimzer": ["adanl, "sgd"],
"optimzer__learning_rate": [0.0001, 0.001, 0.1],
}
gs = GidSearchCv(clf,
paramgrid = {
"hi dden_| ayer _di nt': [50, 100, 200],
"l oss": ["sparse_categorical _crossentropy"],
"optimzer": ["adant, "sgd"],
"optimzer__learning_rate": [0.0001, 0.001, O.1],
H
refit=Fal se,
cv=3,
scoring="accuracy')

# fit
now = tine.tinme()
with parallel _backend(' dask'):
gs.fit(X vy)
print('fit elapsed in 9%9.2f' % (tine.tinme()-now))

if _ _nane = "_main__

mai n()
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