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OTO BaLUM TEeXHONOrmmn?




SciKit-Learn

http://scikit-learn.org/

CoaepXuT o4eHb MHOro anroputmos (Moaenu, npegobpadoTka ...)
[MpencTaBneHbl peanusaunm n3 pasnnyHbix bubnunoTtek

EcTb BO3MOXHOCTb 3arpy3ku TPEHUPOBOYHbLIX AaTaeCToB

Pipeline


http://scikit-learn.org/stable/
http://scikit-learn.org/stable/

SVM vs Forests

e SVM nosBonsieT ncnonb3oBaTb A4pa
e DF nossongeT cTponTb 04EHDb MOKY CUCTEMY MPUHATUSI PELLEHWNI



SVM un DF B SciKit-Learn

libLinear
libSVM

xgboost



Caffe

http://caffe.berkeleyvision.org/

CBepTOYHbIE HENPOHHbIE CETU

C++ peanusaums

Cuda backend

HacTponka 4yepes protobuf-doannbi

Bbicokne nokasatenu: 72 MmuninoHa n3odpaxeHnn B CyTKU

CpaBHeHne Ha beHumapkax: https://github.com/soumith/convnet-benchmarks



http://caffe.berkeleyvision.org/
http://caffe.berkeleyvision.org/
https://github.com/soumith/convnet-benchmarks

Kak noBbICUTb 3(PPEKTUBHOCTbL CBOEN PABOTHLI?

e [IpegobpaboTka c coxpaHEHMEM pPe3ynNbTaToB
e PacnapannenuBaHue
e lcnonb3oBaHne rpadn4eckoro yckoputens

Kpome Toro,

e Busyanusauus
e TecTupoBaHune



hdf5 n pickle

e pickle no3BonaeT coxpaHUTb U BOCCTAHOBUTL JaHHbIE B O4HY CTPOYKY
e hdf5 nossondeTt apdeKTMBHO XpaHUTb JaHHbIE



Hierarchical Data Format (hdf5)

https://www.hdfgroup.org/HDF5/

APl Ha C, C++, Python (h5py), Fortran90, Java ...

[Mopoaepkka napannensHoro sBoaa/sbiBoaa (parallel 1/0)

[Mooaepikka nonsBosibHOro goctyna (random access)

Nhoekcauma ¢ nomollbio B-aepeBbeB, Npu 3TOM JaHHbIE XPaHATLCA B
nocrnegoBaTesibHbIX A4enkax namaTtn (straightforward arrays)

e MexaHnam xpaHeHus npoule u boictpee, yem SQL (star schema)


https://www.hdfgroup.org/HDF5/
https://www.hdfgroup.org/HDF5/

Ewe o hdf5

e 3HaKoMasi CTPYKTypa XpaHeHUs, KaK y pansioBbiX CUCTEM
e XpaHeHue yactamu (chunks)
e C(CxaTune (compress)

HepocTtaTku (MHpopmMauns BO3MOXKHO ycTapena)

e HeT utf-8
e [Ipobnemsbl c cobntogaeHne ctaHgapTa
e YaaneHune oObEKTOB He BeAET K YMEHbLUEHMIO pa3Mepa gataceTta



[Tpnmep ncnonb3oBaHua hdfd

import hSpy, numpy, pylab

dataset = h5py.File('data.h5f, 'r')

images = dataset['images'] # almost numpy array
pylab.imshow(images[0])

dataset.close()



Torch 7, Theano, TensorFlow

http://torch.ch/

http://deeplearning.net/software/theano/

https://www.tensorflow.org/

e bBOSbLWIMHCTBO MHEHUI HanaeHHbIX B IHTepHeTe, roBopAT 4YTo Theano
bbicTpee TensorFlow, B Tom 4ucne https://goo.gl/kP7ioP .

e Y Torch7-Lua, ay TensorFlow - Jeff Dean.

e TensorFlow nogpyxunca c CodinGame



http://torch.ch/
http://torch.ch/
http://deeplearning.net/software/theano/
http://deeplearning.net/software/theano/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://goo.gl/kP7ioP

OTtBeT Microsoft - CNTK

https://www.cntk.ai/

https://github.com/Microsoft/ CNTK - 3aecb €CTb CpaBHEHNE TEXHOSTOMM

CNTK - ato Computational Network Toolkit

e Vcnonbayet oo 8 GPU, Torga kak Theano Tonbko 1.
e [Jlaxke multi-machine-multi-GPU scenarios


https://www.cntk.ai/
https://www.cntk.ai/
https://github.com/Microsoft/CNTK
https://github.com/Microsoft/CNTK

[Tpnmep ncnonb3osaHuda Theano

import theano, theano.tensor as T, numpy as np

# define tensor variable

X = T.vector("X")

results, updates = theano.scan(lambda x_i: T.sqrt(x_i), sequences=[X])
compute_norm_lines = theano.function(inputs=[X], outputs=results)

# test value

x = np.arange(1, 6, dtype=theano.config.floatX)
print(compute_norm_lines(x))

print(np.sqrt(x))

# visualize graph
theano.printing.pydotprint(compute_norm_lines, outfile='/home/rl/theano.png’, scan_graphs=True,
var_with_name_simple=True)



Busyanusauua rpaga BblYNUCNEHUN

0 Tensor Type(int64, scalar) /2

@mmsite{\gwitch(ﬂi(i{), iy, i1, i2)} }[(0, 0)]
ScalarFrom Tensor
ScalarFrom Tensor id=3

Tensor Type(int64, scalar)

Subtensor{ int64_int64_int8}

[TensorType(float64, vector)

Elemwise{ sqrt,no_inplace }



Keras un Lasagne

http://keras.io/

http://lasagne.readthedocs.io/en/latest/

Keras cTtaBuT BO rnaBy yrna npocToTy, a Lasagne - npo3payHOCTb.

CosnaHune CNN c nomowibto Keras genaetcsa notpsicatroLle npocTo!


http://keras.io/
http://keras.io/
http://lasagne.readthedocs.io/en/latest/
http://lasagne.readthedocs.io/en/latest/

[Mpnumep CNN Ha Keras

from keras.models import Sequential
from keras.layers.core import Dense, Activation
from keras.layers.convolutional import Convolution2D, MaxPooling2D

def create_my_model(data_shape):
nb_classes = 10
model = Sequential()
model.add(Convolution2D(32, 3, 3, input_shape=data_shape))
model.add(Activation(‘relu’))
model.add(Convolution2D(32, 3, 3))
model.add(Activation(‘relu’))
model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.25))
model.add(Dense(nb_classes))
model.add(Activation('softmax'))
model.compile(loss="mse’, optimizer='sgd', metrics=['accuracy'])
return model



