Data Science B

Microsoft Azure:

KaK co3aaBaTb Mmoaenu
MallMHHOro obyuyeHuna un e — —
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Uro Takoe UckyccrBeHHbIV MHTennekT n MawmnHHoe O6yueHne
CueHapuu Ncnosib30BaHUS, MPaKTUYecKoe NpMeHeHne

MpevmywectBa ncnonb3oBaHna Azure ana DataScience

Kpatkuii 0630p cepBrcoB a3 MawumHHoro ObyueHua n
NckyccrBeHHOro MIHTennekTa B Azure ans pasHbIX KaTeropmm

C Ople p)l(a H/e cneyvanncToB

CepBucbl 1 pecypcbl ana Data Science:
 BuptyanbHble MmawuHbl gna Data Science;
« NHctpymeHTbl ana Data Scientists;
« OnTMMKM3auma npoLecca Co34aHnA Moaenen

BapuaHTbl pa3BepTbiBaHUA Moaeneun B Azure

Bonpocbl n otBeTbi
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bosiblLVe faHHbIE, MPOABMHYTAA aHAUTLKA M UCKYCCTBEHHbIV
MHTENNEKT YCKOPAROT LIMPPOBYHD TPAaHCHOPMALIMIO, NMOMOras
HaXOAMTb HOBblE 3aKOHOMEPHOCTW M MPWHUMATL B3BELLEHHbIE
DELLEHWMA Ha Ba3e MOyYeHHbIX 3HaHMM

Cloud | Big Data | Mobility Digital Transformation and Cybersecurity Solution Service Provider



NckyccTtBeHHbIX VIHTennekT BO Bcex
busHec npoueccax

[Opn30OHTaNIbHbIE BepTukanbHble

MapkeTuHr OnTrmMmnsauma nHPpPacTpyKkTypbl

IT helpdesk Ynpexaatoliee obcayxmsaHme
®rnHaHCOBbIE NPOrHO3bI HBeHTapur3auus
YnpaBneHue TanaHtamu Jlorncrmnka
KnueHTCckni cepBuc AHanuz n3obpaxkeHuin
PekomeHaaumm [AnHammnyeckoe LeHoobpasoBaHme
CkopWHr YnpaBneHve puckamm

KoHTponb KauecTBa

©O 06 0 O

baHku MeanumHa Toproens Tenekom [pon3BOACTBO
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KpaTtkmnn 0630p
CepBUCOB A1
MawmnHHoro ObyueHus

Cepsuc Yar-6010B

YckopeHHas pa3paboTtka 4aT-60ToB C
ncrnonb3osaHwe V.

[oToBble KorHntmeHbie CepBUCHI

[OTOBbIE CEPBMCHI MO PACNO3HaBaHWIO 0OPa30B,
peun, MOHUMAHWNIO A3blKa U UHTENNEKTYa bHOMY

MOUCKY.

CepBuc MawmnHHoro O6byueHus

CepBnC MO CO34aHUHO SKCMEPUMEHTOB U
yrpaBJeHNIO Pa3BePTbIBaHNEM MOJe/eu
MawwnHHoro ObyueHms.




[OTOBblE€ KOTHUTUBHbLIE cepBUCHI

O

Vision

()

Speech

OY

Language

Web Search

Labs

Video Indexer

Speaker Recognition

Text Analytics

Bing Entity Search

Project Gesture

Computer Vision

Bing Speech

Bing Spell Check

Bing Autosuggest

Project Local Insights

Face

Custom Speech

Translator Text

Emotion

Translator Speech

Language Understanding

Content Moderator

Custom Vision

Cloud | Securi
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Unified Speech

QnA Maker

Speech to Text
w. Custom Speech

Text to Speech
w. Custom Voice

Speech Translation
w. Custom Translator

Bing Search

Web Search

News Search

|
Image Search ‘
|
|

Video Search

Project Academic
Knowledge

Project Entity Linking

Project Knowledge
Exploration

Bing Visual Search

Project Event Tracking

Bing Custom Search

Project Answer Search

Bing Local Business
Search

Project URL Preview

Digital Transformation and Cybersecurity Solution Service Provider

Project Anomaly Finder

Project Conversation
Learner

Project Personality Chat
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Kateropunmn cneunanncros, pabotarowmx ¢
NckyccTtBeHHbIM IHTennekTom

PazpaboTunk
[0

ApxunTtekTop

AHaNNTUK
[laHHbIX

DEY ‘ DEIE
Scientist Science
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Bbi6bop cepBucoB NckycctBeHHOro HTennekra

MpoayKThl
Microsoft
ML & Al
R EEEEEE T
Co3paeTe CBOU MOAeNN Uu Y M
ncnosb3yeTe roToBble CEPBUCHI? C°3p:aeTe MC"°",'°3yeTe
v .
MalwunHHOe O6yt.|eH|/|e B Azure KorHuTuBHbIE cepBuUChbl n 60Tbl
Kakue nHcrpymeHTbi Bbl v v
XOTUTEe |/|C|'|OJ'|b3OBaTb? K?ﬂa BV|3yaanb|e MHCTPYMEHTDI
1 v v
Fae Bbl byaete ' Cloud Cloud
pasBopaumBath? On-prem AML services AML Studio
! 1
Kakoun asmxok Bbl xotute l : T e
MCNob30BaTh? v v v v Y v v
Hadoop ML Server Hadoop DataBricks Azure DSVM KoHTelnHepbl
Spark Batch
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[lpenmyLlecTBa ncnonb3oBaHUA Azure and
DataScience

YBennumBauTte npoayKTMBHOCTb Pa3spaboTtaHo c yuetom onbita Data Science
DataScientists

BuptyanbHble mawmnHbl ¢ GPU
MacLwtabrpyemMocTb 1 HU3KMe 3a4epPXXKu

NHTerpaunsa ¢ nonynsapHbiMn Python IDEs

e YnyJwante kauecTtBo Mojenen
=S PoneBas Mmogenb fOCTyna K yNpaBAeHWIO CEPBMCAMU U
pecypcamu (Role-based access controls)
KoHTponb Bepcni mogenein, HA6OpPoOB AaHHbIX,
[[D[[D 3KCNepnMeHTOB
QOO Pa3BepTbiBanTe 1 ynpaBnaure
Q[[D[[D CBOMMM MOZeNs MU B Nt06bIX cpegax | ABTOMaTu3aLms CO3haHMA MOAENEN

v

pd
~

becwoBHasa nHTerpauua c gpyrumu cepsmncamu Azure
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Cepsucbl Azure, ucnonbsyemblie ana DataScience

Pre-built Al Custom Al
( )
Notebooks Other IDEs, CLI VS Tools for Al
\ J
( )
Bot Framework Cognitive Services Azure Databricks Azure ML Services
\. J
Al on data Deep learning frameworks
Cognitive TensorFlow ONNX PyTorch Others
Toolkit
Train Deploy
4 ) ( ) 4 )
Cosmos DB SQL DB SQL DW Data Lake Spark DSVM Batch ACS, AKS, ACI
\ J::\ J 0 J
4 ) ( ) 4 )
CPU CPU, GPU, FPGA loT Edge
\ J::\ J J

» dn ot |
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JTan co3aaHunsa Mmoaenu

Cloud

[ MawmnHHoe obyueHune J
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[ToarotoBKa AaHHbIX N CO3AaHNE MOJENEN

PyCharm Azure u Jupyter Notebooks Visual studio tools for Al

DataBricks Notebooks ML Studio
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[MonynapHble Frameworks n Azure Machine Learning

Python SDK

Use your favorite deep
learning frameworks

* O

O learn
TensorFlow PyTorch Scikit-Learn
MXNet Chainer Keras

_|_

Without getting locked
into one framework

€ ONNX

Community project created by
Facebook and Microsoft

Use the best tool for the job. Train in one framework
and transfer to another for inference

@Anvioia. Qualcomm B Windows gl veSPA 4 SOPHON

(i@ skymizer -\ Mathworks: NETR:# N - Visual DL

ﬂ Azure Machine Learning Python SDK

Cloud Big Data | Mobility
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NHcTpymeHTbl Visual Studio ana MawmnHHoro
ObyueHus

[lononHeHwne Kk Visual Studio Code ans
MHTerpaumm ¢ Azure ML

Cpegsa pa3paboTkm OT HOBOrO NpPoOeKTa A0
Pa3BepTbIBaHNA MOAENEN

[Toaaepxka obyyeHma Ha yaaneHHbIX
pecypcax

YnpasneHve 3agadvamu

Bcé nyywee ot Visual Studio, Python,
Jupyter, Git v 1.4,

Cloud Big Data | Mobility Digital Transformation and Cybersecurity Solution Service Provider SOfi_

N
1



BusyanbHbin nutepdenc (otamuma ot Azure Machine
Learning Studio)

[padbryecknii MHCTPYMEHT CO3aaHNs, il Al e R
0by4YeHMs, OLLEHKM 1 pa3BepPTbIBaHNS -g - B Pr—
MOZENEN. | oy e E—
OueHb noxox Ha Azure ML Studio. Py o — 1
* BbICTpOE co3aaHme - R

3KCMEePUMEHTOB | @ v e —
* [OoTOBbIE MOAYAWM ANA MOATOTOBKM P s — | S AN TS .

NaHHbIX, TDEHUPOBKM M OLLEHKM - - // \ﬁ Y

MOZAEeNV N TR
* (oTAMuMe) BO3MOXHOCTb BbIOPaTh - , 00 5o ‘\j‘

cpesy obyueHus. PasBepTbiBaHne i I

B AKS ==y

| S © E# e Wromem \'1
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Jtan obyyeHnA N OLEHKN MO enu

Cloud

[ MalmnHHoe obyueHune J
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Cny>x6a Azure Machine Learning

YnpaBneHwue:
*  Azure Portal

. Azure CLI
L y X . Are ML Python SDK
* Contibutor

Azure Machine
- Learning Workspace

Possible roles

e

Possible compute targets
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OnTnMmmnsauyma npouecca co3gaHua moaeneun v Bbibopa
HannyJLleu

Data

diabetes-experiment | Al Runs

Cloud | Security | Big Data | Mobility

- &od Chart

Experimeants

| | Inchude child runs

MAX ALPHA_VALUE

COMPLETED

10

RUMN MUMBER

m

Fipelines

Edit Codumns

Compute Models

=

MAX RMZE

61.91

RUNNING

0

RN TYPE

Filber o0 Get Link

mages Ceployments

) Rafrash

STATUS

Camplabed
Complebed
Complet=d
Comiplet=d
Camplatad

Completed

Activities

DURATION (SECONDS]

Cruradan [secands |

B
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p L E

L

3551s
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[

Fun Mumber
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Tune HyperParameters n apyrue Estimators (scikit-learn,
PyTorch, TensorFlow, Chainer and Keras)

from azureml.train.hyperdrive import HyperDriveConfig
hyperdrive run config = HyperDriveConfig(estimator=estimator,
hyperparameter sampling=param sampling,
policy=early termination policy,
primary metric name="accuracy"”,
primary metric goal=PrimaryMetricGoal .MAXIMIZE,

max_total runs=1e00,
max_concurrent_runs=4) from azureml.core.experiment import Experiment

experiment = Experiment(workspace, experiment name)
HyperDrive Run Primary Metric : accuracy | hyperdrive run = experiment.submit(hyperdrive run_config)

— 18]
—— 114 from azureml.widgets import RunDetails

— *1 RunDetails(hyperdrive run).show()

—_14
— 12
— 145
— 151
— 108
—— 116
— 117
— 110
— 113
— 127
—— 150
— 134
— 122
—— 158
— 142
— 131

0 1 2 3 4 5 =] 7 B g 0 11 12 13 14 15 18 17 18 19 20 21 22 23 24
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ABTOMAaTU3aUMNA CO34aHNA MOAENEN

(S
|==-\ Dataset —
_Ee

L, {&
L
>
Automated Machine Learning
Machine Learning Model
Constraints
(Time/cost)

Cloud | Security | Big Data | Mobility Digital Transformation and Cybersecurity Solution Service Provider smline 25.
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ABTOMAaTU3aUMNA CO34aHNA MOAENEN

AutoML Run with metric : spearman_correlation

0.96 ¢ ¢ = 2 s s < ©

0.94 ® o

0.92

0.9

0.88

0.86 ®

0 5 10 15 20 25 30

Click here to see the run in Azure portal
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JTan pa3BepTbiBaHUA MOAENU
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Pecypcbl gna obyueHUa v pa3BepTbiBaHUA MOoAeNen

JlokanbHble
paboune
CTaHU WK

Azure ML
Compute

BuptyanbHble
MaLUMHbI ANA
DataScience

Cloud | Security | Big Data | Mobility

Knacrep

DataBricks

HDInsight
Spark

Azure
Batch

KoHTenHepbl

(Container
Instances)

Azure
' Kubernetes
(AKS)

waw

".-.
/\ loT Edge

Digital Transformation and Cybersecurity Solution Service Provider Sﬁftl ine 25;



BupTtyanbHblie mawunHbl gna DataScience

BbicTpo, NpakTnyeckn 6€3 LONOAHUTENBHOW HAaCTPOUKHN @ Co3aaHbl 1 HaCTPOEHbI cneuyanbHO Aas
A 3anycKanTe pecypchl 48 06yYeHns 1 OLeHKM MOAenen ncnonbsosanHmsa ¢ GPU

/1 Macwrabupyiite pecypcbl no TpebosaHmio Kak ﬁ TecHas nHTerpaums ¢ CepsmcoM MalunHHOro
BEPTMKANbHO, TaK U FOPU30HTa/IbHO O6yueHus

BbiCTpbIV CTapT € NpeayCcTaHOBAEHHbIMM
npumMepamMmu, TeMNAenTaMu, roToBbIMM HOYTOYKamm

1N HabopamMu JaHHbIX

b T
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BupTtyanbHblie mawunHbl gna DataScience

N\
/

Ainaixs)y
Joj paziwndo

9duewopad
10y paziwndo

y4
N\

Cloud | Security

C{F:;l:JEs [

| LANGUAGES
General purpose .- | ' ¢

machine learning
D, F, L, M, H Series | o 0 A
k My ‘\f” € ONNX _
- \ |
s
Deep learning Data Science =
N Series [ &\ Virtual PN

Machine O H,0

: , ole Microsoft ML

. ML &

7 - XGBoost Al TOOLS
~\ ‘ F o / . LightGaM

FPGAs

Specialized hardware BSE DATA EXPLORATION
- ke & VISUALIZATION

accelerated deep
learning
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Data Bricks

bbicTpaa n npocTtaa aHannTnueckaa naatdopma 419 COBMECTHOMU
paboTbl Ha ocHoBe Apache® Spark ™, onTumnsnpoBaHHaa ana Azure

@ databricks _I_ % Microsoft

Best of Databricks Best of Microsoft

v
spoik’ Pa3spaboTtaHo B coTpyaHuuectBe ¢ ocHoBaTenamum Apache Spark

@ HacTpolika B OANH KAUK; ONTUMU3NPOBAHHbIE paboure NpoLecchl, MPOCTOe NaaHMpPOBaHMe 3aZaHui,
aBTOMaTM4yeckoe MacliTabrnpoBaHue

{;5 NHTepakTMBHOE pabouee NPOCTPaHCTBO, obecneumBatroLLee COTPYAHUYECTBO MEXAY YUYEHbIMMU,
MHXXeHepamMn 1 busHec-aHaanTMkamu. PosieBoe ynpasieHne AOCTYNOM

& BctpoeHHas uHTerpauus co cayxbamu Azure (Power Bl, SQL DW, Cosmos DB, Blob Storage). MouuHble
@ HOYTOYKM
Qﬁ BezonacHocTb Azure KOpnopaTMBHOIroO ypoBHA (MHTerpauma ¢ Active Directory, cootBetcTBne TpeboBaHuaMm,
SLA koprnopatBHOIo ypOBHS)

Cloud | Security | Big Data | Mobility Digital Transformation and Cybersecurity Solution Service Provider Sﬁftlil‘le 25;
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Batch Al, Edge, Containers & AKS

i m.m. i
Iml Azure Container Instances ‘ %%ﬂﬂ' Azure Kubernetes Service

AN
OV

= B= (]

Cloud Big Data | Mobility

3anyckaunTe KOHTenHepbl 6e3 HeobXoANMOCTU
aAMUHUCTPUPOBATb CEpBEpPa, BUPTyasibHble MaLLVHbI UK
LOMNOJIHUTENbHbIE CEPBUCHI

My6ankynTe CBON CEPBUCHI ANA NCMONb30BaHNA

KoHTenHepbl BbIMOAHAKTCSA B M30AMPOBAHHbIX Cpesax, YTo
rnosbillaeT 6e30MacHOCTb

j’ Batch

ABTOMaTMyeckn MacwTabupynTte knactepa ¢ GPU
nan CPU

Co3paBaiiTe MOAenu C ANNTENbHOW NakeTHOW 06paboTkown
[laHHbIX, MOCAeZ0BaTeNbHbIMU 3KCNEePUMEHTAMU U
obyueHvem

Moanep>kka ntobbix framework-oB MalLIMHHOTO 0by4eHuMs

@ Cozpauite knactep Kubernetes 3a HeCko/IbKO MUHYT BCEro
HEeCKONbKMMU KMKaMU MbILLN

cnonb3yinte npuBbiYHbie MHCTPYMeHTbI Kubernetes, Takune kak
ﬁﬁ Helm u Draft

BbicTpo v adpPekTBHO MacwTabupyinTe cBomn pecypcbl bes
OCTaHOBKM paboThbl cepBumCca

L 4

% Co3paBaliTe yMHble yCTpOMNCTBa

Cokpalliavite Bpems peakuun Ha cObbITMS

A
4..._/‘“‘ E d g e

LT
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B KauecTBe 3aK/Nr04uYeHuns

[oTOBbIE KOTHUTUBHbIE cepBuUChbI A-"'TZ
[na ynpoueHnsa co3gaHua pewwenuin ¢ A P

NMonynapHble frameworks
Ana co3paHnsa KOMMNAEKCHbIX pelleHnin rybokoro obyueHums Pytorch ST

BblCOKOﬂpOVIBBOAI/ITeII bHbl€ CEPBUCDHI

Ans kOMaHA pa3pa60TqMKos v data science Azure Databricks Azure Machine Learning Machine Learning VMs

MowHasa nHdpacTpykrypa

Ans yckopeHus rnybokoro obyueHus

[Mbkoe pa3BepTbiBaHME

Pa3BepTbiBaHME 1 yNpaBAeHWE MOAENSMWN Kak B 0baake, Tak 1 Ha
ycTponcTBax MHTepHeTa Bewen On-premises

-
[ak]
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CSP - cambitt BbIroaHbIM KaHan nMLeH3MposaHma Ana busHeca
Ntob0oro ypoBHSA.

CBoboaHoe HeT 0693aTeNbCcTB MO
obbemy noTpebaeHus

MaclTabmpoBaHume

PeCypCcoB Mo
NOTPEBHOCTAM
/S Azu re> Csp >
| Bbl AAaTUTE TO lcnonb3oBaHKe pecypcoB

Te PECYpChbl, KOTOpbIE /
NoTpedunan ,

(min/max)

ana cebd / abdunmatos
/CTOPOHHMX KOMMaHMM

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation SO'FII.



[Touemy Softline: Mmbl genaem ynpaBneHne nognuckamm
Azure NPOCTbIM U YA406HbIM

[ FamnHada nnatdopma ynpasneHnda noanuckamm CSP: Active Platform ot Softline }

UTO BbI MOXeETe C IMYHbIM kKabuHeToM Active Platform:
* [1oNoNHATL BanaHC 1 NONyYaTh CUeTa 3a NoTpebneHne
* [lonyyatb TpWanbHble BEPCMM NMPOAYKTOB (MpuMeHnMo k Office 365)

[1l06aBnATh MM yorpaTs NOANMCKM

BrnaeTb aaHHble No obbeMy notpebneHma Azure B akTyasabHbIX LieHax (3Ta onums He A0CTynHa B
vyeTHOW cncteme Microsoft)

BuaeTb Bce Bawm noanmckm CSP Ha Office 365 1 Azure B 0aHOM KabumHeTe

 [leTann3npoBatb MHPOPMALIMIO MO NOTPebASEMbIM PeCypCaM, rpymnnamM PecypCcoB, Teram.

Bbl camMOCTOSATENBHO YrpaBaseTe CBOMMM banaHcamu n obbemamm notpedbaeHms

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation SOﬁ
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