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Waslley Souza

* Solution Engineer na Oracle Brasil £

* Entusiasta e curioso sobre Python, ML e DL | {| % 2 "
* Palestrante e escritor nas horas vagas . ,"
» Oracle ACE o

* Dog Lover!
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Uma historia de Waslley Souza
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Era uma Vez um JET\E FUSION MIDDLEWARE
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Que descobriu o ...

lTensorFlow

Mas nem tudo foram flores ...



Achou uma alternativa mais simples ...

. Keras .

ORACLE
Cloud

TensorFlow



Mas, precisava da teoria ... 1F TensorFlow

Blogs
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YouTiT3
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kaggle
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Conheceu IA ...
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Aprendeu Redes Neurais Convolucionais ...
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Mas a vida é feita de decep¢bes! -

Tentand@itreinar uma CNN
com > 2M de parametros

Comecando a |
estudar DL




https://www.youtube.com/watch?v=-P28LKWTzr|



GPU?? Bora ver o que é isso!

AMD ¢t

RADEON

GRAPHICS



Ele descobriu algumas opcgoes ...

Ambientes Compartilhados Ambientes Pagos Comprar
* Google Colab (12hs, TPU??) * Oracle Cloud e outras nuvens * Computador Gamer ($SS)
 Kaggle Kernels (9hs) (5 0u55559) * eGPU + GPU (SSS)

" Tesla K80

RTX 2070
Cuda ,ques: 2496 TES|a V]_OO Cuda 0
Miemoria: 12GB Cuda Cores: 5120 PR
Performance: 8 TFLOPS L Memoria: 8GB
Memoria: 16GB Performance: 7.5 TFLOPS

Performance: 15 TFLOPS

https://medium.com/@_NicT /colaboratorys-free-gpu-72ebc9272933
https://www.kaggle.com/docs/kernelst#ttechnical-specifications



https://medium.com/@_NicT_/colaboratorys-free-gpu-72ebc9272933
https://www.kaggle.com/docs/kernels#technical-specifications

E qual foi o resultado?

NENINES
* CPU i5-8350U (4 cores e 8 threads), 32GB

* eGPU Sonnet + RTX2070 8GB (20% de perda /
sem usar TensorCores)

* Python 3.6 + Tensorflow 2
e Classificacao binaria
* Treinamento: epochs=10, batch_size=20

 github.com/waslleysouza/tensorflow?2

https://ark.intel.com/content/www/br/pt/ark/products/124969/intel-core-i5-8350u-processor-6m-cache-up-to-3-60-ghz.html
https://egpu.io/forums/mac-setup/pcie-slot-dgpu-vs-thunderbolt-3-egpu-internal-display-test/



https://ark.intel.com/content/www/br/pt/ark/products/124969/intel-core-i5-8350u-processor-6m-cache-up-to-3-60-ghz.html
https://egpu.io/forums/mac-setup/pcie-slot-dgpu-vs-thunderbolt-3-egpu-internal-display-test/

Q Competitions Datasets Kernels Discussion Learn ee-

Dogs vs. Cats

Create an algorithm to distinguish dogs from cats

Overview Data Kernels Discussion Leaderboard Rules Team

Data Description

The training archive contains 25,000 images of dogs and cats. Train your algorithm on these files and predict the labels for testi.zip
(1 =dog. 0 = cat).

A note on hand labeling

Per the rules and spirit of this contest, please do not manually label your submissions. We work hard to fair and fun contests, and ask
for the same respect in return.

-

v

https://www.kaggle.com/c/dogs-vs-cats/data



https://www.kaggle.com/c/dogs-vs-cats/data

Modelo de Teste 1

Imagens 50x50 + 5 hidden layers =

~307k parametros

Found 20000 images belonging to 2 classes.

Found 3000 images belonging to 2 classes.
Found 2000 images belonging to 2 classes.

inputs = tf.keras.Input (shape=(50,50,3}))
= layers.Conv2D (32, (3,3},
= layers.MaxPooling2D( (2,2} ) (x)
= layerzs.ConvZD(ed, (3,3),
layers.MaxPooling2D( (2, 2) ) (X)
= layers.ConvZD (128, (3,3),
= layers.MaxPooling2D((2,2)) (X)
= layers.Conv2D (128, (3,3),
= layers.MaxPooling2D( (2,2} ) (X)
= layers.Flatcten() (x)

= layers.Dens=se (512,
outputs = layers.Dense (1,
model = tf.keras.Model (inputs,
model . summary ()

LI

outputs)

activation=tf.nn.relu) (inputs)

activation=tf.nn.relu) (X)

activation=tf.nn.relu) (xX)

activation=tf.nn.relu) (X}

activation=tf.nn.relu) (x})
activation=tf.nn.sigmoid} (x}

Model: "model"™

Layer (type) Cutput Shape Param #
input_1 (InputLayer) [ {(None, 50, 50, 3)1] 0
convZd (ConwvzZD) [Hone, 48, 48, 32) B9e6
max pooling2d (MaxPooling2D) (Mone, 24, 24, 32) a]
convZid 1 (ConwvZD) (Hone, 22, 22, 64) 18496
max pooling2d 1 (MaxPooling2 (Mone, 11, 11, &4) 0
convid 2 (ConviD) (None, 9, 9, 128) 73856
max pooling2d 2 (MaxPoolingZ (Hone, 4, 4, 128) 0
convid 3 (ConviD) (Hone, 2, 2, 128) 147584
max poolingZd 53 (MaxPoolingd (MNone, 1, 1, 128) 0
flatten (Flatten) [Hone, 128) 0
dense (Dense) [WNone, 512) 66048
dense_1 (Dense) [Hone, 1) 513

Total params: 307,393
Trainable params: 307,393
Hon-trainable params: 0




Modelo de Teste 1

Imagens 50x50 + 5 hidden layers = ~¥307k parametros

CPU (23,3 m / média = 2,3 m)

Epoch 1/10
1000/1000 [
uracy: 0.6508
Epoch 2/10
1000/1000 [
uracy: 0.76l4:
Epoch 3/10
1000/1000 [ 1 - 14Bs 148ms/step - laoss: 0.4523 - accuracy:
uracy: 0.7870 20s - loss: 0.4569 - acc - ETa4: 19s - ETA: 6s - 1 - ETR - ETA:
loss:

Epoch 4/10
1000/1000 [
uracy: 0.8066
Epoch 5/10

Ts - los

[==]

1s - loss:

1 - 142s 142ms/step - loss:

1000/1000 [ 1 - 141s 141ims/step - loss: 0.3446 - accuracy: 0.8479 - val loss:

uracy: 0.8200
Epoch 6/10

1000/1000 [ 1 - 147s 14Tms/step - loss: 0.3015 - accuracy: 0.8698 - val loss:

uracy: 0.8208
Epoch 7/10
1000/1000 [
uracy: 0.8208 - loss: 0.262%9 - accuracy
Epoch B/10
1000/1000 [
uracy: 0.8276
Epoch 9/10

100071000 [ 1 - 133s 133ms/step - loss: 0.1879 - accuracy: 0.9226 - val_ loss:

uracy: 0.8198
Epoch 10/10

100071000 [ 1 - 13és 13éms/step - loss: 0.1602 - accuracy: 0.9347 - val_ loss:

uracy: 0.8178

1 - 1245 124ms/step - loss: 0.6582 - accuracy: 0.5967 - val_loss:

1 - 141s 141ms/step - loss: 0.5312 - accuracy: 0.7351 - val_loss:

.7875 - wval loss:
.4525 - accuracy:

0.3952 - accuracy: 0.8186 - val loss:

1 - 153s 153ms/step - loss: 0.2629 - accuracy: 0.8881 - val loss:

1 - 134z 134ms/step - loss: 0.2258 - accuracy: 0.9043 - val_loss:

.6lle

L4815

.4708
T8 -

L4223

.3985

L3794

.4080

L4318

L4441

.51EE

- val_acc

- val_acc

- val_acc
ETZ: 1s -

- val acc

- val acc

- val _acc

- val _acc

- val_acc

- val_acc

- val_acc

GPU (13,3 m / média=1,3 m)

Epoch 1/10
1000/1000 [
uracy: 0.5726oss: 0.6933 - accuracy: 0.50 - ETA: 1:07 - loss: 0.6933 - accuracy - ETA: 1:07 - -
- ETA: 49s - loss: 0.6931 - accurac - ETR: 48s - loss: 0.6931 - accuracy: 0.511 - ETA: 4Bs

- accuracy:

] - 103s 103ms/step - loss: 0.6902 - accuracy: 0.5270 - val_less: 0.6769 - val acc
- ETA: 49s - loss: 0.6931
- ETa: 40s - loss:

0.8931 - accuracy: 0.51 - ETA: 40s - ETR: 37s - loss: 0.6931 - accuracy — ETA: 363 - loss: 0.693 - ETA: 30s - loss: 0.6927

- acc - ETA: 289s - loss: 0.692B - accu - ETA: 2Bs - loss: 0.6928 - ETa:

0.6921 - accuracy: 0.515 - ETA: 1Bs - loss: 0.6921 - accuracy: 0.51 - ETa: 18s - loss: 0.6921 - - ETA: lés -
B - - - ETA: 1ls - loss: 0.6913 - accuracy - ETA: 10s - lo - ETA: 9s - loss: 0.6911 - accuracy: 0. - ETA: 8s -
1l - accura — ETA: 8s - loss: 0.6810 - ac - ETA: ls — loss: 0.6803 - accura - ETA: 1ls -

Epoch 2/10

1000/1000 [ 1 - 94s 94ms/step - loss: 0.6374 - accuracy: 0.6356 - val_loss: 0.5945
acy: 0.6820

Epoch 3/10

100071000 [ ] - 955 95ms/step - loss: 0.5335 - accuracy: 0.7278 - val loss: 0.4B24
acy: 0.T668

Epoch 4/10

1000/1000 [ ] - 94s %4ms/step - loss: 0.4644 - accuracy: 0.7770 - val_leoss: 0.4646
acy: 0.7816 - loss: 0.4689 - accura - ETA: - ETZ: 4s - loss:

Epoch 5/10

1000/1000 [ ] - 96s 96ms/step - loss: 0.4082 - accuracy: 0.8116 - val loss: 0.4135

acy: 0.B080 - ETR: 563 - loss: 0.4039 - accuracy: 0.8 - ETA: 56s - loss: 0.4027 - accu - ETA:
ETR: 51s - loss: 0.4041 - accuracy: 0.815 - ETA: - ETA: 34s - loss: 0.4061 - accuracy: - ET
cocuracy: 0 - ETA: 3s - loss: 0.4 - ETZ: 0= - loss: 0.4081 -

- ETA: 19s - loss: 0.6923 - accu - ETR: 18s - loss

loss: 0.681
loss: 0.681

val_accur

val accur

val_accur

val accur

552 - loss: 0.4040 - accur -

— ETA: 26s - loss: 0.4069 - a

- ETA: 225 - 1

Epoch &/10

100071000 [ ] - 94s Y94ms/step - loss: 0.3668 - accuracy: 0.8335 - val loss: 0.4241 - val acocur
acy: 0.B054

Epoch 7/10

1000/1000 [ 1 - 953 95ms/step - loss: 0.3266 - accuracy: 0.8572 - val_loss: 0.4540 - val_accur
acy: 0.7980

Epoch 8/10

1000/1000 [ 1 - 101s 10lms/step - loss: 0.2977 - accuracy: 0.8715 - val loss: 0.4110 - wval_acc
uracy: 0.B206- ac - ETA: 493 - loss: 0.2911 - accuracy: - ETA: 48s - loss: 0.2892 - ETA: 23s - loss: 0.20932

o - — ETA: 15s - loss: 0.2943 - accuracy: - ETA: 15s - loss: 0.2 — ETA: 2s - loss: - ETA: Os - loss: 0.297

Epoch 9/10

1000/1000 [ 1 - 103s 103ms/step - loss: 0.2586 - accuracy: 0.8913 - val loss: 0.4106 - wval_acc

uracy: 0.B112s - loss: 0.2433 - accuracy: 0.B9 - ET - ETA: 47= - loss: 0.24B8 - - ETA: 41s - loss - ETA: 30s - loss: 0.2471

- accur - ETA: 3Bs - loss: 0.2476 - ETA: 3&s
3s - loss: 0.2576 - ac - ETA: 3s -

Epoch 10/10

1000/1000 [

uracy: 0.8262

- ETA: - ET&: lls - loss: 0.

— ETA: 4s - loss: 0.2577 - accuracy: 0.B% - ETR

1 - 104s 104ms/step - loss: 0.2267 - accuracy: 0.8050 - val loss: 0.4588 - val acc



Modelo de Teste 2

Modelo 1 + imagens 70x70 + aumento no numero de neurdnios = Y933k parametros

Model: "model"

Layer (type) output Shape Param #
input 1 (InputlLayer) [ (None, 70, 70, 3)] 0
convZ2d (ConvZD) (None, 68, &8, 64) 1782

inputs = tf.keras.Input (shape=(70,70,3)) _ _

X = layers.Conv2D(64, (3,3), activation=tf.nn.relu) (inputs) max_pooling2d (MaxPoolingZD) (Nene, 34, 34, 64) 0

x = layers.MaxPooling2D( (2, 2)) (x) convzd 1 (ConvaD) (None, 32, 32, 64) 36928

X = layers.Conv2D{(cd4, (3,3), activation=tf.nn.relu) (x)

x = layers.MaxPooling2D((2,2}) (x) max peooling2d 1 (MaxPooling2 (Necne, 16, 16, 64) 0

X = layers.Conv2D(128, (3,3), activation=tf.nn.relu) (x)

] convZzd 2 (ConvZD) (None, 14, 14, 128) 73856

%X = layers.MaxPoolingZD((2,2}) (®) -

X = layers.ConvZD(256, (3,3), activation=tf.nn.relu) (x) max pooling2d 2 (MaxPooling2 (None, 7, 7, 128) 0

X = layers.MaxPooling2D((2,2}) (x)

X = layers.Flatten() (x) convZd 3 (ConvZD) (None, 5, 5, 256) 295168

— =4 3 . —

x = layers.Dense (512, aCtlvat}On_Ff'nn'rElu}FX] . max pooling2d 3 (MaxPooling2 (None, 2, 2, 256) 0

outputs = layers.Dense(l, activation=tf.nn.sigmoid) (x) - -

model = tf.keras.Model (inputs, outputs) flatten (Flatten) (None, 1024) 0

model . summary ()
dense (Dense) (None, 512) 524800
dense 1 (Dense) (None, 1) 513

Total params: 933,057
Trainable params: 933,057
Non-trainable params: 0



Modelo de Teste 2

Modelo 1 + imagens 70x70 + aumento no numero de neurdnios = Y933k parametros

CPU (38,1 m / média =3,8 m)

Epoch 1/10
1000/1000 [

uracy: 0.62B6
Epoch 2/10

1000/1000 [
uracy: 0.7088
Epoch 3/10
1000/1000 [

uracy: 0.7660
Epoch 4/10

1000/1000 [
uracy: 0.7778
Epoch 5/10
1000/1000 [

uracy: 0.B0B6
Epoch &/10

1000/1000 [
uracy: 0.B322
Epoch 7/10

1000/1000 [
uracy: 0.B408
Epoch 8/10

1000/1000 [
uracy: 0.B8472
Epoch 8/10
1000/1000 [

uracy: 0.B454
Epoch 10/10

1000/1000 [
uracy: 0.8430

232s

213s

224s

223s

227s

240s

226s

232s

230s

243s

232m=/step

213ms/step

224ms/step

223m=/step

22Tms/step

240ms/step

226ms/step

232ms/step

230ms/step

243ms/step

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

0

0

0

0

0

0

0

0

0

0

-6830

.6078

.5279

.44EE

.3893

-33e7

.2823

.2479

.2137

.1800

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

.5489

.6639

.7332

.TE9E

.8251

.8494

.8727

.8949

L8132

.8251

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

.6450

-3635

.4879

.4863

- 4252

-3680

.3727

.3813

.3833

-4014

val_acc

val_acc

val acc

val_acc

val acc

val acc

val_acc

val acc

val_acc

val_acc

GPU (18,1 m / média=1,8 m)

Epoch 1/10

1000/1000 [ 1
uracy: 0.3172

Epoch 2/10

1000/1000 [ 1
uracy: 0.6476

Epoch 3/10

1000/1000 [ 1
uracy: 0.7422

Epoch 4/10

1000/1000 [ 1
uracy: 0.7594

Epoch 5/10

1000/1000 [ 1
uracy: 0.7590

Epoch 6/10

1000/1000 [ 1
uracy: 0.7892

Epoch 7/10

1000/1000 [ 1
uracy: 0.7996TA: 3s

Epoch 8/10

1000/1000 [ 1
uracy: 0.8046

Epoch 9/10

1000/1000 [ 1

uracy: 0.7%964c - ETA: 263 - 1 - ETA: 0z - lass: 0.

Epoch 10/10
1000/1000 [ 1
uracy: 0.7974

120s

101s

103s

100s

124s

1l4s

109s

1158

103s

l02s

120ms/step

101ms/step

103ms/step

100ms/step

124ms/step

114ms/step

109m=/step

115ms/step

103ms/step

286

102ms/step

loss:

losa:

loss:

loss:

losa:

loss:

loss:

loss:

loss:

losa:

L6828

LBTEZ

.5BE4

L5014

L4510

.40896

L3674

L3265

L2852

L2442

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

L5132

L5598

L6855

.T355

.TEBG

.B119

.B34e

.B563

L8752

.BO55

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

=3

=]

=3

=3

=]

=3

=3

=)

=3

=]

.6821

.6266

.5184

-4B39

-4898

-4447

-4511

-4382

-4864

-5044

val_acc

val_acc

val acc

val_acc

val_acc

val acc

val_acc

val acc

val acc

val_acc



Modelo de Teste 3

Modelo 2 + imagens 120x120, aumento no numero de hidden layers = ~1,8M parametros

Model: "model™

Layer (type) Output Shape Param #

input_1 (InputLayer) [ (None, 120, 120, 3)1] ]

convad (ConwvwaD) (None, 118, 11B, 32) 898
inputs = tf.keras. Input tShaPE: |: 123' 123' 3} } max pooling2d (MaxPooling2D) (Mone, 3589, 59, 3Z2) a

¥ = layers.Conv2D(32, (3,3), activation=tf.nn.relu) (inputs)

o= layers_HangglingEDt |:2__2}} |:x} conv2d 1 (Conw2D) (Hone, 57, 57, &64) 18488

# = layer=s.Conv2D{&4, (3,3), activation=tf.nn.relu} (x) max_pooling2d 1 (MaxPoolingZ (Neme, 28, 28, &4) 5

# = layers.MaxPoolingdD{(2,2)) (x)

® = layers.Conv2D({128, (2,32}, activation=tf.nn.relu) (x) conv2d 2 (ConviD) (None, 26, 26, 128) 73856

x = layers.MaxFooling2D((2,2)) (x) max_pooling2d 2 (MaxFooling2 (Nome, 13, 13, 128) 0

¥ = layers.Conv2D(256, (3,3), activation=tf.nn.relu) (x)

N = layers_HaxPDDlingEDt |:2'_2}} tx} canv2d_3 (Conwv2D) (Hone, 11, 11, 256} 295168

¥ = layers.Conv2D(312, (3,3), activation=tf.nn.relu) (x) man pooling2d 3 (MaxPooling? (Nome, 5, 5, 256) 0

¥ = layers.MaxPoolingdD( (2, 2)) (x)

X = lElEFEIS.E'lElttEH“ (=) convad 4 (ConvaD) (Mone, 3, 3, 512) 1180160

# = layers.Dense (512, activation=tf.nn.relu} (x) ma% pooling2d 4 (MaxPoolingZ (Neme, 1, 1, 512) 0

cutputs = layers.Dense(l, activation—=tf.nn.sigmoid) (x)

model = tf.keras.Model (inputs, outputs) flatten (Flatten) (Nene, 512) 0

model . summary () dense (Dense) [Nene, 512) 262656
dense 1 (Dense) (Hone, 1) 313

Total params: 1,831,745
Trainabkle params: 1,831,745
Non—-trainable params: 0




Modelo de Teste 3

Modelo 2 + imagens 120x120, aumento no numero de hidden layers = ~1,8M parametros

CPU (92 m / média = 9,2 m)

Epoch 1/10

100071000 [
uracy: 0.6644
Epoch 2/10
1000/1000 [

uracy: 0.7728
Epoch 3/10

1000/1000 [
uracy: 0.7BEQ
Epoch 4/10
1000/1000 [

uracy: 0.8426
Epoch 5/10
1000/1000 [

uracy: 0.8560
Epoch 6/10

1000/1000 [
uracy: 0.8598
Epoch 7/10
1000/1000 [

uracy: 0.8612
Epoch £/10

1000/1000 [
uracy: 0.878%6
Epoch 9/10

100071000 [
uracy: 0.8774
Epoch 10/10

1000/1000 [
uracy: 0.8720

5683

560s

585s

333s

343s

530s

533s

5563

668s

4558

568ms/step

Se0ms/step

595ms/step

535ms/step

545ms/step

530ms/=tep

535ms/=tep

556ms/step

668ms/step

455ms/step

losa:

loss:

loss:

loss:

loss:

loss:

loss:

losa:

losa:

loss:

-6378

-5343

-4270

.3427

.2B74

.2432

.2071

1787

.14e8

-1248

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

=]

=)

=)

=3

=3

=3

=3

=]

=]

=)

-6019

-T7301

-7999

-B490

-B747

-BOT71

-8115

.92e83

-9397

- 9488

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

=]

=)

=)

=3

=3

=3

=3

=]

=]

=)

L6035

L4691

.4319

L3513

L3541

.31a9

L3137

L3087

L3454

L3759

val acc

val acc

val_acc

val acc

val acc

val_acc

val_acc

val_acc

val_acc

val acc

GPU (21,8 m / média =2,1 m)

Epoch 1/10

100071000 [ 1 - 130= 130ms/step - loss: 0.6%921 - accuracy: 0.5121 - val loss: 0.6815 - val acc
uracy: 0.5556s - loss: 0.693 - E - ETA: 33s - loss: 0.6 — ETA: 31s - loss - ETA: 28s - loss: 0.6935 - accuracy: 0.50 - ETA:
28 - loss: 0.69

Epoch 2/10

100071000 [ ] - 1158 115ms/step - loss: 0.6306 - accuracy: 0.6336 - val loszs: 0.56B8 - val acc
uracy: 0.6960s: 0 - ETA: 1:06 - loss: 0.6 — ETA: 1:03 - loss: 0.66l6 - - ETA: 1:02 - loss: 0.661 —

Epoch 3/10

100071000 [ ] - 123s 123ms/step - loss: 0.4943 - accuracy: 0.7572 - val loss: 0.4803 - val acc
uracy: 0.7B58

Epoch 4/10

100071000 [ ] - 125s 125ms/step - loss: 0.4025 - accuracy: 0.8124 - val loss: 0.3845 - val acc

uracy: 0.8242ETA: 13s - loss: 0.4064 - ac — ETA: 12s - loss: 0.4058 - accuracy: - ETa: lls - ETR: 6s - loss: 0.4050 - acecur
acy: 0. — ETA: 35 - loss: 0.4038 - ac - ETA: 25 - loss: 0.4034 - accura - ETA: 25 - loss: 0.4034 - accu - ETA: 1s - 1

Epoch 5/10

100071000 [ ] - 130s 130ms/step - loss: 0.3245 - accuracy: 0.8559 - val loss: 0.3733 - val acc

uracy: 0.8338

Epoch 6/10

100041000 [ 1 - 1193 119ms/step - loss: 0.2668 - accuracy: 0.8842 - val loss: 0.3373 - val acc

uracy: 0.8574

Epoch 7/10

100041000 [ 1 - 1293 129ms/step - loss: 0.2237 - accuracy: 0.9042 - val loss: 0.2902 - val acc

uracy: 0.8B10acy: 0.907 - ETA: 565 - loss: 0.2174 - accuracy: - ET&: 553 - loss: 0.21B4 - accu - ETA: 54s - loss: 0.2191 -

aceuracy: 0.80 - ETA: 543 - lo - ETA: 47s - loss: 0.2212 - ETA: 41s - - ETA: 55 - loss: 0.2231 - - ETR: - ET&: Os - los

s: 0.2237 - accuracy

Epoch 8/10

1000/1000 [ 1 - 197s 187ms/step - loss: 0.1884 - accuracy: 0.9221 - wval loss: 0.3147 - val acc

uracy: 0.8754s: 0.1700 - aceuracy: 0. - ETA: 2:26 - loss: 0.1746 - accuracy - ETA: 2:27 - loss: 0.1715 - accuracy: 0.82 - E

TA: 2:27 - loss: 0.1738 - - ETA: 2:28 - loss: - ETA: 2:25 - loss: 0.1807 - ETA: 2:24 - loss: 0.1813 - - ETR: 2:23 - laoss
- ETR: 2:20 - los - ETA: 2:1B - loss: 0.178 - ET&: 2:17 - loss: 0.1783 - accuracy: 0. - ETA: 2:17 - loss: 0.177% - accura

cy: 0.82 - ETA: 2:17 - lass: 0.1786 - accuracy: 0. - ETA: 2:1& - loss: 0.1803 - accuracy: - ETA: 1:21 - laoss: 0.1785 - acc

uracy: -— ETA: 1:21 - los - ETA: 1:18 - lass: 0.1798 - accuracy: 0.92 - ETA: 1:18 - 1 - ETA: 1:07 - loss: 0.1801 - acecura -

— ETA: 57s — loss: 0.1844 - accurac — ETA: 553 - loss: 0.1843 - ETa: 52 - ETA: 4s - loss: 0.1880 - aceuracy: - ETA: 3s -

loss: 0.1892 - accura — ETA: 25 - 1

Epoch 9/10

1000/1000 [ 1 - 127s 127ms/step - loss: 0.1523 - accuracy: 0.9368 - val loss: 0.3308 - val acc

uracy: 0.8734

Epoch 10/10

1000/1000 [ 1 - 118s 118ms/step - loss: 0.1325 - accuracy: 0.9452 - val_loss: 0.3965 - val_acc
uracy: 0.8732
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USE THE

GPU CPU GPU CPU RI G H I

Modelo 1 (300k) 1,3 2,3 13,3 23,3 +50% ' O o L

FOR THE

Modelo 2 (900k) 1,8 3,8 18,1 38,1 +100% J B
Modelo 3 (1,8M) 2,1 9,2 21,8 92 +300% :

* Valores em minutos
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Waslley Souza

Blog: waslleysouza.com.br
LinkedIn: waslleysouza
Github.com/waslleysouza
waslley.souza@oracle.com



