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What is Veles? = ..

VELES is a Machine Learning platform that

« provides machine learning and data processing services to users
- facilitates creation of applications by non-expert users

« was started in Mart 2013 by Samsung

« was released as Open Source in July 2015 by Samsung

Veles platform is built on top of many open source projects. Lines of Code
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If | have seen further it is by standing on the shoulders of giants.

— 5aac Newton
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Veles key points

VELES has modular structure

* Deep neural networks and Genetic algorithm
« Jtis easy to use

« Allows rapid development of ML applications
« Supporting of distributed operations

« Trained model can be exported on device

(DTV, Web, Cloud, Mobile)

4117



Modular structure = l.

VELES uses modular paradigm for Quick and Easy Development of
Machine Learning Algorithms and Models.

Classifier T Construction of Convolutional

Building Blocks Cint Neural Network

: Err=s———————
(Units) plo Matrix
plotter

Model (Workflow)

VELES includes ~225 predefined elementary building blocks - Units.
User can construct any dataflow algorithm including Neural Network model.
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Veles algorithms i) l.

@\Ieural Netw@

1. Deconvolution, Depooling
2. Dropout
3. Learning rate adjusting
4. Activation function customizati
on
5. Regularization (L1, L2, custom)
Genetic Algorithms

W/

Kohonen maps Fully connected NN
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softmax

, VGG
3. Stochastic gradient descent so

!

Extras:
1. Last Models: AlexNet

2. Loss functions: mse

lver with momentum
4. AdaGrad/AdaDelta solvers

5. Grouping

Deep Neural Networks

Veles algorithms

Convolutional Autoencoder NN
(with pretraining of each layer and fine tuning)
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Long short-term memory
(LSTM)

Recurrent Neural
Network (RNN)

Restricted Boltzmann
Machine (RBM)

7117

(© 2016. Samsung R&D Russia, Algorithms Lab




Easy to use B =

VELES provides different services to user to facilitate the application creation process,
such as:

« Allows using predefined models and creation of model without writing any code

« Provides plotting service for debugging and control

« Can be used with Ipython

« Can automatically select best parameters for algorithm

« Provides publishing of the results

 validation (8,000 - 62%) Number of errors
 train (5,000 - 38%) |

VelesForge

Labels
[airpiane’, Dird’, ‘car’ cat, ‘deer’ ‘dog’, orse’, ‘monkey’, ‘ship’, truck’ (total: 10) train 1 1
World first! Number one! Labels Labels P ry . S |
validation train
g dog
e heese e o hose
“4 g “ i i
- 4 ‘ — o a '4 \ e
R e o — e %
AlexNet ez
Model created for oblect recognition. Database - knagénet = airplane (800 - 10%) @ bird (800 -10%)  m airplane (500 - 10%) m bird (500 - 10%)
= car (800 - 10%) « cat (800 - 10%) = car (500 - 10%) = cat (S00 - 10%)
:"““’;"E;‘f";}":‘? i = deer (800 - 10%) m dog (800 - 10%) = deer (500 - 10%) @ dog (500 - 10%) =
"'L h » horse (800 - 10%) « monkey (800 - 10%) ® horse (500 - 10%) « monkey (500 - 10%) é
Model created for object recognition. Database - Imagenet (1000 classes). Self-constructing ®stip (800 - LOW) & truck: (500 - 20%), ®ship (300 - 20%) @ truck (300 +10%) (]
ModeL it means that Model can change for any Model (Convolutional, Fully connected, Requires: .
different parameters) in configuration file. veles 2 05.1 Normidtiation 3. A6 G3S. 58 1 (3 3R S0 6 (M2 6B
veles.znicz >« 0.4.1
type of normalization internal_mean
train matrix
normalization parameters  {)
\ lrpluni bird | car | cat | deer | dog | horse monkeyf ship | truck
pirpland g 0.34%| 0.10% | 0.04% | 0 020 | 0.10% | 0.02% 0.0 [0 38%| 030
= CIFAR10 @z Run stats S 0-24% 20| 04
= | ition wi | oirs |24 [RSRN 3 15 AR s [EaE 2 4
Model created for object recognition with CIFAR10 dataset. g 0.28% [ 7.78%| 0.06% 0. 0.16% | 0.42%| 0.04% | 0.08%
= elapsed time 0.0 days, 0.0 hours, 21.0 minutes, 8.5 secs e
Author: VELES team 12| 2 | 4 1 3 3 [0
B Updated: 2014-12-11 13:16:23 pR——— ar 10.24%| 0.0a% k| 0.08% 0.02% 0.06% | 0.06% | 0.20%
Detalls: 1 =
Model created for object recognition. Dataset - CIFAR10. Self-constructing Model. It means Unit run time cat [o oho e P

that Model can change for any Model (convolutional,Fuly connected, ifferent = o —
parameters) K il 54 o [ 1 8 1
lfar_cafe_config for Convolutional Neural Network with parametersjust ke I Caffe and | velesanict sx 041 0.02%028%| 0.02% :929%{0.42% 0.40% | 0.16% | 0.02%
cifar_config for Fully-connected Neural Networ 7

Requires
veles

ArEEEEElEE

LMER

F 3 1 20 2 2
DaciionD ————————— —— %9 0.06% 0.02% 0.40% | 6.78% 0.04%|0.04%
Download :
EED s 1 ¢ [ 1 | 7 [cznisaslent b 1
horse | o.10% | 0.12% 0.02% | 0.14% | 0.42% 0.34%| 0.02% | 0.08%
parts Fronkey » 2. [HEEE 16 13 B 2 1
Channels ez [reh—— ¥ 0.02% | 0.44%| 032% 0.26% | 768%| 0.04% | 0.02%
i Y 5 7| 1 1 1 2 |aae
Model created for logotype of TV channels recognition GradartDuscartCany | ship cou|otk] o2l odnlodx|odx|cix DD

Author: VELES team

validation matrix

truck 12 2 1 1 F 15
Updated: 2014-12-11 13:16:14 0.24%| 0.04% | 0.02%| 0.02% | 0.14%| 0.30% | 8.]
etails:
It means that Model \g¢ any Model luti l, veles 5.1
Fully connected, different parameters) in configuration file. Package contains one veles.znicz >= 0.4.1
N a s_config for Network. Glymur >= 0.5.12
H 2 CBS v

HISTORY.

dog | horse jmonkey ship | truck

16 9 9 | 7a | 56
0.20% | 0.11% | 0.11%{0.93% 0.70%
0 = e T
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Rapid training =

» VELES uses optimization with CUDA or OPENCL backends on GPU and with
Numpy on CPU to speed up calculations.

« Backend can be set for the entire model and for a particular unit.

« All backends have the same interface and produce the same results as the
calculation of single and double precision.

@ python

cudadpy
opencldpy

@

Execute CUDA/OPENCL on GPU

self.execute_kernel(self._global_size_bias,
self._local_size bias, self._krn_bias )

"

<A NVIDIA.

OpenCL

;global_ void UnpacklD(const dtype *data, dtype *unpack_data, const int |
imit) {
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Distributed operations and deployment = ..

* Any user can run the Model using parallel mode on Cluster
« VELES has Universal system of deployment on Cluster or User’'s computer.

* You can install VELES with one command.

Speedup VELES slave
S

1 1
8 6.63 I
20 16.575 (Expected)
40 33.15 (Expected)
o Tain VELES master

minibatch

the percentage of errors

VELES slave

15

H ; . ; ; ; ; |
0 5000 10000 15000 20000 25000 30000 35000 40000 45000
time, sec

VELES slave

[On 4 nodes]-}[3—4 times FASTER!*] " o
* Model dependent 7
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Export on device = i

Web-based output (REST API)

Mobile-ready archive

VELES can export trained core of Model to tar archive. Exported core can be executed

on devices, Cloud or Web as application or service (tested on DTV, Web and Mobile).
11/17



Veles applications

MmoC

MBC (100 %) |a

New Tab
(- N

mer
H Google HE Python Style Gu...

sse kahji | kr_f
5.315746| A |bon
7.770697| K |mog, mo
9.823499| K |su

—
8" Chromilim, Recently dosed Web Store  gm.

Character recognition

Music genre recognition
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Veles

Samsung/veles: Dis x

e ¢ GitHub, Inc. [US] | https://github.com/S

[E) requirements-dev.3.txt

[E) requirements.txt

is Open Source _. -

“ Yann LeCun Q w Enena [naBHas 20+

Jo|l =
= : J, [oGaeuTk B Apy3bA
more reqs 10 mo >

h + Mognucatbca | CooGujeHue | soe

Fixed ipython version in regs 10 mao

B setup.py Fixed Debian packaging @ XpoHuka WHdopmayus Opysba ®oTo Euwe v
[ sonar-project properties a
README.md MoanviwKTECh Ha 06HOBNEHUS Yann, Y4Tobbl BUAETL ero 0bLLe0CTyNHbIe Ny6NMKaLUMK B CBOE fleHTe
HOBOCTEM.
Director of Al Research B Facebook u Professor B Yann LeCun
- . . . - . New York University %
Distributed platform for rapid Deep learning application B npownow: NEC Research Institute u AT&T Labs 2
development RESSath New open-source deep learning framework from Samsung.
Viayuan SnekTpoTexHuka B YrusepcuTeT Moepa u Runs within Apache. Looks OK for people we want to train a "standard" deep
Mapuu Kiopu i i i
Consists of gl 108 P learning system without too much aggravation.
Benchmarks are on par with Torch7+cudnn.
= Platform - https://github.com/Samsung/veles Hueet & Heio-Vopk
MokasaTb nepesog

« Znicz Plugin - Neural Network engine
« Mastodon - Veles <-> Java bridge for Hadoop etc.

« SoundFeatureExtraction - audio feature extraction library A Teneps apykuT ¢ John Myles White v ewe 6

Home page: hitps://velesnet.ml 5:@ Matplot(l)l/
:5;’ Paramik Nal ‘\

APY3bsi

Named after htips://en.wikipedia.org/wiki/Veles_(god)

Released under Apache 2.0 license. Copyright © Samsung Electronics Co., Ltd., 2013-2015.

B Gpaxe c Isabelle LeCun
699 apyzeit

Mopgnucumku: 14 806 yenosex

cudaqpy .. .o

¥ IBLAS™
(oW 42 i (8]

ornado

VELES

Distributed platform for rapid Deep learning application development.
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Competitors Specific focus E

CAFFE TENSOR FLOW

xrt Berkeley + Google

UNIVERSITY OF CALIFORNIA

specified for images recognition specified for large scaled applications

TORCH

DSSTNE | amazon v

roduced by

. facebook.

“"DSSTNE

specified for sparse calculations and amazon services
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Future directions

1

'I

ARMCORTEX

Processor Technology

ARMCORTEX
Proc hachroingy

e Yachnc

bigLITTLE SRP

ee

Automatic support of large deep
v machine learning
algorithms on Samsung devices
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B =

Thank youl!
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Contacts

docs

The VELES

Distributed platform for rapid Deep learning
application development.

You change parameters. Veles takes the rest

instal https.//velesnet.ml/
https://github.com/Samsung/veles
podoynitsinalv@gmail.com
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https://velesnet.ml/
https://velesnet.ml/
https://github.com/Samsung/veles
https://github.com/Samsung/veles
mailto:podoynitsinalv@gmail.com
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Veles history =

Veles ® in 2013

Implemented Building Blocks New ML Algorithms: New ML Algorithms: *%%!°°*”
Concept ... RBM, Kohonen map, Convolutional RNN, LSTM Hith

s sezmsas Autoencoder, Genetic optimization e
Po et | — eEae ® 000000 I Ensembles implementation
. . [ e N 2 2000000 o .
84 high performance Units eeee ..., - S e 4
=% % 28 predefined Models ... 1111 T
Neural Networks: fully-connected, 225 high performance Units \ /
convolutional, encoder, auto-encoder Hadoop Integration with GPU 200009000
WP RIS HDFS data Loader Publishing service o ‘8: i
VELES Forge: Services where User (Markdown/HTML/ | sieset
10 different Models can Download Models PDI:/CI?I:ﬂl::Ience PR 3
| ~
Downloac_',h ackbends) A

4 different recognition applications
developed . :\’, Easy Deployment on Cluster
P

AP s |l ybyunty @Mazon &%, CentoSs
Music || -—;jvdassical r 2 “

Veles with IPython

#|3/#E

files

— pp @ e Web Frontend and GUI for
SormiT Japanese character - .
MOsiEgenre recognition recognition Tralnlng & Introspectlon
Distributed Training on Cluster: dil = wm __Veles is Open Source!
Data Parallel Mode il =l =
S Supports Different Backbends:
OpenCL, CUDA, CuBlas, Numpy The VELES

Distributed platform for rapid Deep learning
application development.

Models Development is even
quicker and easier, than before
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Comparison table

TensorFlow Torch, Caffe

Distributed training Multi nodes, multi devices Single node, multi devices Single node, single device

Production Web-based output (REST API | Model graph protobuf (JNI) N/A *Requires separate tools
) or
Mobile-ready archive (JNI)

CUDA, OpenCL, Numpy CUDNN, BLAS CuDNN, CUDA

EEETE [ ———
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B &
Ipython a0

In [1]:

In [2]:

import veles

launcher=veles("veles/znicz/samples/MnistSimple/mnist.py", stealth=True, backend="ocl", matplotlib_backend="WebAgg")

11l 1l | __/ | Version 0.8.9 Tue, 12 May 2015 11:51:57 +0300
1111 _11 1 1_\ " --. Copyright © 2013 Samsung Electronics Co., Ltd.
111 _II'l | I “--.\ Released under Apache 2.0 license.

NN/ /N / / https://velesnet.ml

\_/\ /\ [ /\ /  https://github.com/samsung/veles/issues

INFO:Main:Loading workflow "/.../znicz/samples/MnistSimple/mnist.py"...

INFO:Main:Applying the configuration from /.../znicz/samples/MnistSimple/mnist config.py...

INFO:Launcher:My Python is CPython 3.4.1

INFO:Launcher:My PID is 32514

INFO:Launcher:My time is 2015-05-14 09:52:16.789127

INFO:Launcher:My ID is 7bc792aa-e93e-4819-88f9-53c64a970ec5

INFO:Launcher:My log ID is 7bc792aa-e93e-4819-88f9-53c64a970ec5

INFO:Main:Created <MnistSimple.mnist.MnistWorkflow object at Ox7f8fc4fl8f60> with 21 units

INFO:GraphicsServer:Publishing to inproc://veles-plots; ipc:///tmp/veles-ipc-plots-ws2s7i8s; epgm://eth2;239.192.1.1:16080; ep:
INFO:0penCLDevice:Selected the following OpenCL configuration:

o Y SR Y R —— S R ——— +
| device | dtype | rating | BLOCK SIZE | version |
R T fencacannnaaa fencacacas +
| NVIDIA Corporation/GeForce GTX TITAN/4318 | double | 1.000 | 27 | 1.1 |
| NVIDIA Corporation/GeForce GTX TITAN/4318 | float | 1.000 | 30 | 1.1 |
$eccssssssscsessssssssssssesssssssssssasasass R #esasas=s fosassssssass fosasasass +

INFO:MnistWorkflow:Initializing units in MnistWorkflow...

INFO:MnistLoader:Loading from original MNIST files...

INFO:MnistLoader:Minibatch size is set to 88

INFO:MnistLoader:Samples number: test: 0, validation: 10000, train: 60000

INFO:MnistLoader:Normalizing to linear...

INFO:MnistLoader:There are 10 unique labels

INFO:MnistLoader:train label cardinalities: min: 5421 ("5"), max: 6742 ("1"), avg: 6000, o: 322 (5%)
INFO:MnistLoader:validation label cardinalities: min: 892 ("5"), max: 1135 ("1"), avg: 1000, o: 59 (5%)
INFO:MnistLoader:0K: train and validation labels have the same distributions (X-square test's p-value is 1.000)
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Workflow example = l.
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Plotters (1)

|POO + +|BEY

100

AL
PITHAL i

x=0.00665557 y=0.929742 Z ¥

INFO:Decision:Epoch 6 Class 2 n_err 171 (1.01%) in 20.04 sec
INFO:Decision:Snapshotting to ./../../../src/../snapshots/rus_54 11 |

e

o0 o‘—I— - ‘@Eq Hﬁ°°|-§o = |@E\[ File Edit v Search Terminal Help

2

INFO:Decision:Exporting weights to ./../../../src/../snapshots/rus_5
Wb.pick

INFO:Decision:-0.033606 0.029787 -0.021192 0.015623
INFO:Decision:-0.230816 0.229136 -0.061579 0.061277
INFO:Decision:Epoch 7 Class 1 n_err 43 (1.44%) in 9.61 sec
INFO:Decision:Epoch 7 Class 2 n_err 188 (8.64%) in 21.57 sec
INFO:Decision:Snapshotting to ./../..[../src/../snapshots/rus_54_11_

e
INFO:Decision:Exporting weights to ./../../../src/../snapshots/rus_5
Wb.pickle
INFO:Decision:-0.034697 0.030823 -0.023717 0.017317
INFO:Decision:-0.236757 0.234094 -0.063921 0.079230
INFO:Decision:Epoch 8 Class 1 n_err 34 (1.1 in 9.52 sec
INFO:Decision:Epoch 8 Class 2 n_err 89 (0.52%) in 21.63 sec
INFO:Decision:Snapshotting to ./../..[../src/../snapshots/rus_5
_1.04pt.pickle

INFO:Decision:Exporting weights to ./../../..fsrc/../snapshots/
rus_54_11_1.04pt_uWb.pickle
INFO:Decision:-0.035646 0.031700 -0.026323 0.018956
INFO cision:-0.242070 0.238577 -0.066123 0.098025

, | . . - INFO:Decision:Epoch 9 Class 1 n_err 31 (1.04%) in 9.30 sec
x=0.996785 y=0.578199 4 AI
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Plotters (2)

POO ++= BEY P00+ B@Y

Histogram output 2

.. N N % RN NEFANERENEEE
[N N I N f 4 ] | EEnnnENZREEE
. § i e | s B ﬂEH1ﬁﬂ-ﬂsmgﬂ
£ iEER Rl I R ~LRERDENT AETE
2 w0 ot i 5130 ] R el el |
2. L e A0y SEEEEe 3
o0 , LE L HEREFfFA"EHETYE
ENRsS EYS RN @
-

@ v A & it
POO +& BE 200+ BE 200 + < BA
Histogram output 1 (N -TE KR L -] 935
E:] FEAEE SEs T " B - B=O [ !
3000 TEesHSCUODAT s T Ed : .
m t Al e L EEAET W 9m(;/k»f* ]
o FA/AERE " BEKEIIIAE=SHS ‘ [
EE0 E E-BEfE=E"8B= = + ~HAE H i
- RARARRRERRARARRARA  ARR R HH BRRR AR AR AR ARRERRR con EdLurF EENEHE "HEN 9325} i B . e
2 2000 *aaEEIEFEER"RCROED . :
a iECOe A=y FEOE -TBN
5 a0 "HNFOROS WD VN sGO0 320 ; ;
Bl . AN OECTEEOTED : - :
= 2*5 ENDIG=AvEOfF“ BT BD s .«
1000 i LG E=CHOEER»® = = & .
| B -dUETE*REENORETE EE : e
00 HEOBDAAR ElS=%+-840 [
308 @ T~-OdhRE-DEAEEx s B
| 93'15,33 234 235 236 237 238 239 240 241 242 243
-1.5 -1.0 —0.5 0.0 0.5 1.0 15
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Web Service

. NepeBogunk Google %/ VELES Cloud Status *
€« C # [4106.109.131.111:8090/status.html# =
[ LocalDeveloping [ OpenCL [J MLearning [ SpeechRec [ Weather |4 Angerc ‘ MexpaioHsbii ... [ ProgrammTa... [ Old u FrocuSat.. CnyTH... .. Kapawapwwr HT... - AirkikTv ‘ LYNGSAT LOGO - ... Python Style Gui... [ other Bookmarks
VELES Distributed Machine Learning PlatFform Workflows [EENGIEENIERTS
Workflow view plots Workflow
. 4 = Master: markovtsevu64 Sample workflow for MNIST dataset.
=7 = Slaves: smaug o
® _ == Timerunning: 00:17:44 Attributes:
Started by: Lmarkhor start_point: start point.
rpt: repeater.
Workflow view plots loader: loader.
Master: smaug forward: list of all-to-all forward units.
= Slaves: localhost, localhost, I... €& ev: evaluator softmax.
"~ Time running: 01:25:57 decision: Decision.
Started by: Lajk gd: list of gradient descent units.
This workflow is managed by &ajk on smaug and has 15 nodes. !
Actions
Slaves
D Host Power Status  Actions
92f4... localhost 679 Working MNpause,
HKremove
9633... localhost 1848 Waiting Mpause,
K remove
88b3... localhost 1854 Working Mpause,
®remove L
2db6... seninu64.local 1159 Working Wpause,
K remove

24ea... kazantsevu6d.rnd.samsung.ru 2026 Working W pause,

K remove
3213... localhost 1060 Working M pause,
Xremuve
8ale... seninu6d4.local 2178 Working Wpause,
K remove
7ad6... localhost 1853 Working Mpause,
K remove
Samsung R&D Institute Russia, Platform Algorithms Group, 2014, For internal use only. Confidential.
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Frontend B =

GO —device 1:0 --verbose waming --stealth —manhole —-background —async mn

Selects VELES operation mode. Standalone is the best choice for
debugging workflows and relatively small tasks. Master mode runs
VELES workflow server which accepts slaves. Slave mode is the
headless VELES instance which requests jobs from a master and
returns results.

Standalone -

workflow file Mandatory

Path to Python script with the VELES model.

workflow

sfznic nples/mnist.py
veles/znicz/tests/research/mnist.py
Conﬁguratic‘u‘ele5.-"zni:::1"t |
veles/znicz/tests/rese

veles/znicz/t

Mandatory

config | - Path to the configuration file(pass "-" to set as _config.py).

override configuration Optional

Configuration overrides separated by a whitespace, for example:
root.global_alpha=0.006 root.snapshot_prefix="test_pr'.

--async Optional

config_list | Mone

Yes Activate asynchronous master-slave protocol on slaves.
-b, --background Optional
Yes Run in background as a daemon.

(© 2016. Samsung R&D Russia, Algorithms Lab 26117



Forge

CIFAR10 &>

Model created for object recognition with CIFAR10 dataset.

Author: VELES team

Updated: 2014-12-11 13:16:23

Details:

Model created For object recognition. Dataset - CIFAR10. Self-constructing Model. It means
that Model can change For any Model (Convolutional, Fully connected, different
parameters) in configuration file. Package contains two configuration Files:
cifar_caffe_config for Convolutional Neural Network with parameters just like in Caffe and
cifar_config for Fully-connected Neural Network.

Requires:
veles >=0.5.1
veles.znicz >= 0.4.1

Covvios

MnistAE &

Model created for digits recognition with MNIST Database by
autoencoder.

Author: VELES team

Updated: 2014-12-11 13:16:29

Details:

Model created for digits recognition. Database - MNIST. Model - autoencoder.

Requires:
veles >= 0.5.1
veles.znicz >= 0.4.1

oo ]

Channels &

Model created for logotype of TV channels recognition

Author: VELES team

Updated: 2014-12-11 13:16:14

Details:

Model created For logotype of TV channels recognition. Dataset was generated by VELES.
Self-constructing Model. It means that Model can change For any Model (Convolutional,
Fully connected, different parameters) in configuration file. Package contains one

F 4
fTNT ]H M(“‘I;g configuration File: channels_config for Fully-connected Neural Network.
_/' HISTORY AN

Requires:

veles >= 0.5.1
veles.znicz >= 0.4.1
Glymur >= 0.5.12

o

.
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Publishing B =

X, MnistWorkFlow - Ve

€ [ confluence.rnd.samsung.ru/display/VEL/MnistWc Q=

= X onfluence Spaces ~ People  Calendars Create

e Veles Pages / Veles @& # Edit @ Watch 2 Share Q Tools v
MnistWorkflow
( Pages Created and last modified by Markovisev V.

N\ Bioy
’ Task Description Workflow

Workflow for MNIST dataset (handwritten digits recognition). e

SPACE SHORTCUTS
How-to articles

a) Troubleshooting articies Workflow path

/home/markhor/Devi 'mnist.py

I CHILD PAGES
Configuration path

T3 Veles t khor/Dev eles/ t_config.py
MnistWorkflow
+ Create child page
Results
set accuracy  errors
validation =~ 92.64% 7.36% e )
train 91.61% 8.39%
Source data I N—
Samples i p Cn
Total number: 70000 e
wsin Plots

Errors
‘ 100

w validation (10,000 - 14%)

wvalidation

u train (60,000 - 86%) 80
Labels
[0.1,2.3,4,5,6.7, 8, 9] (total: 10) 09
2 — Labels Labels
Space tools ~ 3 validation train e
40

o\ N )\ - |
/o o )

o =

28 /17



Logging Service

& VELESLc

€ & | [ smaug:8090/logs.html?session=Fdf68Fd8-620c-4d39-b4a7-837d180ad7b5

: Apps Google Python Style Guid: & pypy /numpy—B & pypy/pypy/py3k '@ pypy—Bitbucket [F] GettingStartedw! & PyPy-Download: &% Quickstart with G: ® Python3.3.5doc £ VELES Python_ve

X Login- Confluenc

oo

1

X, Dashboard - Confl

v Brun

v B apply_data

+ B zeroma

v Bwork

+ W generate_data

Master

—_—

Slave 47c65957-7e53-40ed-a7c7-48e44c61cBeT ~
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17.09 17:08:12.599 - 17.09 17:08:12.645

Logs level: INFO ~

Time
17.09
17.89
17.09
17.09
17.09
17.89
17.69

17:08:07.137
17:88:14.050
17:08:14.050
17:08:14.251
17:08:14.252
17:08:14.253
17:08:14.255

Source

veles/znicz/nn_units.py:440

veles/thread pool.py:245
veles/launcher.py:385
veles/launcher.py:444
veles/server.py:172
veles/server.py:172
veles/workflow.py:675

Al

w  Sync slave's logs with master's

+  Sync events with logs

Time Source

17.69 17:08:12.590
17.69 17:08:12.605
17.69 17:08:12.619
17.89 17:08:12.633
17.89 17:08:12.647
17.89 17:08:12.660
17.89 17:08:12.674
17.09 17:08:12.689
17.09 17:08:12.702
17.09 17:08:12.716
17.69 17:08:12.728
17.99 17:08:12.742
17.89 17:08:12.755

veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:
veles/znicz/decision.py:

192
192
192
192
192
192
192
192
192
192
192
192
192

Domain
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD
DecisionGD

Message

Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch

class
class
class
class
class
class
class
class
class
class
class
class
class

train
train
train
train
train
train
train
train
train
train
train
train
train

nerr
nerr
nerr
n_err
n_err
n_err
n_err
n_err
nerr
n_err
nerr
n_err

n_err

Domain

Message

NNSnapshotter GDSM: err_input: min mz

ThreadPool KeyboardInterrupt

Launcher Stopping everything (me

Launcher Graphics client returne

Server ede2d2e4-e354-4659-8391

Server 47c65957-7e53-40ed-a7c]

Workflow Unit run time statistic
B e e e T
| #1 % | time
B e e T
| 1| 33 | 8:00:00.343%
| 2| 22 | 0:00:00.227¢
| 3|17 | 8:00:00.1847
| 4| 11 | 0:00:00.118¢
| 57 | 0:00:00.075%
| £| 92 | 0:00:00.9502
B e e bttt

»

6 (10.00%) in 8.81 sec

7 (11.67%) in 0.01 sec

6 (10.00%) in 0.81 sec

8 (13.33%) in 0.01 sec

7 (11.67%) in 0.081 sec

9 (15.00%) in 0.81 sec

2 (3.33%) in 0.01 sec

7 (11.67%) in 0.01 sec

10 (16.67%) in 0.01 sec

5 (8.33%) in 0.01 sec

3 (5.00%) in 0.01 sec

5 (8.33%) in 0.01 sec

14 (23.33%) in 0.81 sec

»



Veles + Hadoop B &

VELES GPU Cluster

p2p Java <-> Python
Hadoop Cluster NO GPU quick asynchronous reliable

- self-balancing communication
YARN worker YARN worker

YARN worker YARN worker

SAMSUNG

YARN worker \

Discovery

SAMSUNG
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Imagenet

Labrador retriever 0.530035

| black grouse | ©.998416

[cRoN o)

.0152616 |
goemerms cock | ©.000364259 |
partridge | 0.000329289 |
|
|

cocker spaniel, English cocker spaniel, cocker
Rhodesian ridgeback

+
I
+
| ‘ |
| golden retriever | 0.4135
| vizsla, Hungarian pointer |
I [
I [
+

I
| hen | ©.000294202
gttt il | vulture | ©.000238185
| Fommm e Fommm e +
O . g
| cloak | 0.192772
| trench coat | ©0.159061 el T +
| stole | ©.116678 | oSS pooee
I kimono | 0.0757744 Siamese cat, Siamese | ©.995385 |
Chihuah 0.00133562
| sarong | 0.0683556 persian cat | 0'00114304 |
Angora, Angora rabbit | 0.000722808 |
Feemmsms == Feemmmss==== black-footed ferret, ferret, Mustela nigripes | 0.000440669 |
31/17
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VelesForge B =

1. Download Model from Web Service VELESForge.

VelesForge

World first! Number one!

m —
s

Alex, entry level AexNet e - D YT

Model created for object recognition. Database - Imagenet

Author: VELES team Name - | size Type Modified
Updated: 2015-02-19 11:40:47

i Detalls: Il imagenet.jpg 3,8MB JPEGImage 19 @espank 2015, 14:40
P S . -] imagenet loaderpy 71kB Pythonscript 19 Gespans 201, 14140
different parameters) in configuration file. veles>=05.1 = | imagenet_workFlow.py 2,3kB Python script 19 @espant 2015, 14:40
s .| imagenet_workflow_config.py 6,5kB Python script 19 @espans 2015, 14:40
=| _init__.py 0 bytes Python script 19 ®espans 2015, 14:40
D OW n I oa d / i: | manifest.json 785 bytes unknown 19 @espans 2015, 14:40
= | preparation_imagenet.py 18,2kB Python script 19 @eepans 2015, 14:40
MnistAE
Model created for digits recognition with MNIST Database by 7 objects (3,8 MB)

autoencoder.

Author: VELES team
Updated: 2014-12-11 13:16:29
Details:

Model created for digits recognition. Database - MNIST. Model - autoencoder. Requires:

veles >=0.5.1
veles.znicz >=0.4.1

Downloaded folder contains
— workflow, loader, configurati

Model created for object recognition with CIFAR10 dataset.

= . .
gg SEafERE S on file and snapshot of train

Updated: 2014-12-11 13:16:23

Detalls:

- - 1 - Model created for object recognition. Dataset - CIFAR10. Self-constructing Model. It means ed M O d e | Al eX Ca n u Se S n a
570 0 i RN IPM R YIB! 11 ocel can change for any Model (Convolutional, Fully connected, different aamiras: .

o - parameters) in configuration file, Package contains two configuration files:

cifar_caffe_config for Convolutional Neural Network with parameters just like in Caffe and veles.znicz >= 0.4.1

pshot of the Model right aw

veles >=0.5.1

kil AlexNet.tar.gz

:

o~ ay or can train Model from
Channels @z
Model created for logotype of TV channels recognition SC ratc h .

C  Author: VELES team

Updated: 2014-12-1113:16:14

Details:

Model created for logotype of TV channels recognition. Dataset was generated by VELES.
Self-constructing Model. It means that Model can change for any Model (Convolutional, veles >= 0.5.1
Fully connected, different parameters) in configuration file. Package contains one valas enice v 041

; T ,H w(‘[;g configuration file: channels_config for Fully-connected Neural Network. Glymur >= 0.5.12
\«Jmswmt AR
32/17
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Deployment = i

VELES has Universal system of deployment on Cluster or User's computer.
You can install VELES with one command.

sudo apt-get install python3-veles 4 ™

tarxz - Universal

deb — Debian/Ubuntu
rpm — Centos/RHEL/F
edora

?script iscript

Cluster User's PC




Graphics & Web Service = l.

Local or Web based
Plotter Service

Alex can easily watch how
training process is going with
Plotter and Web Status B |

“ﬂ S : .
| . R

Alex, entry level B R o B

Web based
Status Dashboard

';{;nnmw %) VELES Cloud Satus
€ C # [)106.109.131.111:8090/status htmls
[ LocalDeveloping [ Opencl. [ Miearning [ SpeechRec () Weather i, fiaexc o Mexpaiowwoii ... (] ProgrammTa...

VELES Distributed Machine Learning Platform m

n

i

[S0ld [d Frocusat - Crym... - Kapmusapmr H. AirkETe ) LYNGSAT 10GO ... [E Python Style Gui... 1 Other Bookmarks

10
3|
o
3
2
ol

e
T

Workflow
Samy

1i

D HBBOBERED 0100 0

ctions
x=0.
Suspend Cancel

Training.

, Alex can save all

—— graphics in PDF at
—y T XQ any moment of
| Slaves nodes | e 4
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http://106.109.131.111:8090/status.html

Training the ensemble = i

Veles automates the process of training ensembles.
It consists of 3 separate steps:

1. Train the models which are be included into the ensemble.
2. Evaluate those models on a separate part of the dataset (this ensures that the e
nsemble does not adapt to the validation set).

3. Train the top-level classifier on a separate part of the dataset which uses the ou
tput from step 2 as features.

Trained Mo Trained Mo Trained Mo

del with acc o e del with acc del with acc ¢ -

uracy 81.43 ¢ v uracy 79.87 ° uracy 83.12 & v
% \ % %

Top-level CI,. " YYYYY

assifier
H Result of ensemble;

87.81% accuracy

35/17




Publishing the results

User can publish the results about training process. Typical report consists of

general information about the workflow, achieved results, data basic analytics,

w validation (8,000 - 62%)
m train (5,000 - 38%)

plots, run statistics, etc.

Labels
[airplane’, 'bird", ‘car’, "cat, 'deer’, 'dog’, 'horse’, 'monkey’, 'ship’, 'truck’] (total: 10)
Labels Labels
validation tratn
. . = .
Data statistics o | |
cat —4 —— monkey ca—4 — monkey
JI\ = J'&L_ -
bird P teuck o truck
Seplarie airplane

m airplane (800 - 10%) m bird (800 - 10%)
m car (800 -10%) © cat (800 - 10%)

= airplane (500 - 10%) m bird (500 - 10%)

m car (500 -10%) « cat (S00 - 10%)

u deer (800 -10%) m dog
w horse (800 - 10%)

Normalization

type of normalization

normalization parameters

Run stats

elapsed time

epochs 62

Run statistics

DecisionGD

GradsentD escentConv ——

NNSnapshotter

monkey (800 - 10%)
m ship (800 - 10%) m truck (800 - 10%)

(800 -10%) m deer (S00 -10%) m dog (500 - 10%)

® horse (500 - 10%)
m ship (S00 - 10%) m truck (S00 - 10%)

internal_mean

1]

0.0 days, 0.0 hours, 21.0 minutes, 8.5 secs

Unit run time

ARZAlIS oftmanx

Conv
LRNormalizerForward
AvgPooling
/, STLIOFulBatchLoader
/EvaluatorSoftmax
| ForwardStrictRELU

(© 2016. Samsung R&D Russia, Algorithms Lab

monkey (500 - 10%)

Number of errors

45

validation 3
train

40

35

30

25}

53 54 55 56 57 58 59 60 61 62
train matrix
irplang  bird car cat deer dog | horse monkey ship | truck
Lirplandl 5 2 1 5 1 2 19 15
P k 0.10% | 0.04% | 0.02%| 0.10% | 0.02% | 0.04% | 0.38% | 0.30%
bird [RES IS 3 15 | o R 2 4
0.28% | 7.78%| 0.06% 0.30%|0.42%| 0.16% | 0.42%| 0.04% | 0.08%
o B2 3 3 [ 10
0.24% 0.06% | 0.06%| 0.20%
cat 1 2 11 2 3
0.02% 6. 0.22% 0.04% | 0.06%
. 1 12 1 20 8 1
0.02%| 0.24%| 0.02% 1728 /% | 0.40% 0.16% | 0.02%
do: 3 1 20 | 339 2 2
9 |0.06% 0.02% 0.‘0%, 7 0.04% | 0.04%
forse | 6 1 7 | 21 =R 4
0.10%| 0.12%| 0.02% | 0.14% | 0.42% 0.34%| 0.02% | 0.08%
16 13 | 384 | 2 1
0.32% 0.26% | 7.68%| 0.04% | 0.02%
hi 3! 7 2 1 1 1 2 20
BIP; 0.06%|0.14% | 0.04% | 0.02% 0.02% | 0.02% | 0.04% )2 0.40%
truck RS 2 1 1 7 15 | 406
0.24% 0.04%| 0.02%| 0.02% | 0.14% 0.30% &
3973
'9.46%
matrix
cat deer dog | horse monkey ship | truck
17 15 16 9 9 74 56
0.21% 0.19%0.20% | 0.11%| 0.11% | 0.93% | 0.70%
an 1 ac e an == 1
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