NHXXeHep [JaHHbIX.
[MoTpebHOCTb, HaBblKN, MHCTPYMEHTDbI.

L Kosbipb ApTemunis Cepreesuy



MeHa XopOoLUOo ChbILHO
&& BUOHO?

Hanunwmnte B 4aT, ecnun ectb npobrnemsol!

CtaBbTe # ecnu BCce XOpoLlo
CtaBbTe = ecnn ecTb Npobnemsol



3Hakomumcs: Aptemun Kosbipb

* PwC, MocKoBcKasa bup:ka,
CbepbaHk, CUBYP

* DWH, Reporting, Retail Scoring,
Customer segmentation, Next
Best Offer, lloT

* Tembl: Intro, Formats, DWH,
Notebooks, DQ ApTemuin Kosbipb

* O6pasoBaHue: HUY BLLS ata Engineen /BYP




3HAaKOMUMCH

* [ne paboraete

* Yem 3aHMMaeTech

* Kakune n3 tem 3HaKOMblI

* YpoBeHb BnageHuA

* Ha yem xotenocb 6bl caenaTb aKUEHT
* OXMAaaHMA OT Kypca B LUenom



[1haH 3aHATUA

MoTpebHOCTb U
LleHHOCTb

Hasblkn, 3aaauun,
NHCTPYMEHTbI

NMpMHOCKMM NONb3Y

3 + Pednekcusn




[MoTpebHocTb U LleHHOCTb

MoTpebHOCTb U
LleHHOCTb

CueHapuu Co3pgaHue
MCNO/Ib30BaHMA LEeHHOCTH

Data Driven




Data Driven

e laHHblEe — NHOOPMALMA — 3HAHUE
 O60CHOBaAHHbIE N B3BELWIEHHbIE peLleHUA

* KOHKYpEHTHbIE NPENMYLLECTBA



ba3oBble BONPOCHI

* KaKyto 33434y XOTUM pPeLINTb?
* Kakme naHHble HYXHbI?

* YTO Yy)Ke eCcTb Y KOMMaHum?

* KaKk MOXem NonyynTb?

* KaKk ncnonb3oBaTb?



CueHapuu NCNONb30BaHUA

* MpoussoacTeo 1 pobobiua: [loT, OTYeTHOCTD,
[1poaaxku

* Putenn: Npopaxu, CRM, AHanutuka, Jlornctmka

* bBaHKu: CKopuHr, AHTndpoa, CRM, OtyetHocTb, PC*
 Tenekom: CRM, PC*, AHaNnnTUKa

* Meana un Beb: Peknama, CRM, AHannTHUKa

* PeKomeHaaTebHble CUCTEMDbI



EWe cueHapun MCNoNb30BaHUA

* BbINUCKKM NO cyeTam

* YnpaBaeH4yecKasa OTY4EeTHOCTb, aHAINTUKA
* MoHutopuHr Media, lpadbl cBA3en

* ClickStream, Beb-aHanuTuka

* Real-time ckopuHr, aHTUPPOA, MAPKETUHT
* PekomeHpaTenbHble CUCTEMDI

* [loT: MoHuTOpPUHT, [MpOorHosnposaHue



[Tpon3BoAcTBO U A0DObIYA

O6opyaoBaHue + KauyecTso MnaH u PpaKkT + PbIHOK N KOHKYPEHTbI
O—O R [
A\ C —Jo —

(O
)
)
) )
ON



Putenn

CermeHTtbl + lNpegnouteHnn Jloructuka + 3anacbl

MARKET |- . |
SEGMENTATION |




Mepnmna v Beb

UHpauBuayanbHbIiv TapreT PekomeHpgauuum + UX

NETFLIX




Nepapxua notpebHocTen DS

Research Scientist
Core Data Science

THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,
EXPERIMENTATION,
SIMPLE ML ALGORITHMS

ANALYTICS, METRICS,

LEARN/OPTIMIZE

AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP

MOVE/STORE

COLLECT

* A Beginner’s Guide to Data Engineering — Part |

Machine Learning Engineer

Data Scientist Analyst

Data Engineer

Software
Devloper


https://medium.com/@rchang/a-beginners-guide-to-data-engineering-part-i-4227c5c457d7

80% ycunum TpatmuTca Ha c6op 1 NoAroToBKy™

What data scientists spend the most time doing

3% 5%
4%

® Building training sets: 3%
® (Cleaning and organizing data: 60%
® (ollecting data sets; 19%
Mining data for patterns: 9%
® Refining algorithms: 4%
® Other: 5%

* Cleaning Big Data: Most Time-Consuming, Least Enjoyable Data Science Task, Survey Says



https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/

Co3naHune ueHHocTu - Value chain

> NCTOYHUKU
/

>> >> ObpaboTKa >>
UHTerpauma
N XpaHeHue

[TocTaBKa
cepBuCoB

2

> Motpebutenu >

Data Engineering




[1haH 3aHATUA

NoTpebHOCTb U
LleHHOCTb

HasbikK, 3aaaun,
NHCTPYMEHTDI

NMpMHOCKMM NONb3Y

3 + Pednekcusn




HasblkK, 3aga4mn, MHCTpyMeHTb!

HasbiKkK, 3aaaumn,
NHCTpYMEHTbI

3a4a4un

HaBbIKK Tunbl AaHHbIX

UHCTPYyMEHTbI




3a0a4u

* UHTerpayua

* XpaHeHue

* ObpaboTKa (NnpoueccuHr)

* [locTaBKa Bcem 3aMHTEPECOBAHHbIM CTOPOHAM
* Bbibop MHCTpymeHTOB, GpEMMBOPKOB U T.A.

* ApXxnTeKkTypa n MHGPACTPYKTYpa peLleHnm



3a0a4um +

* Bbigensatb aenvty (MHKPEMEHT) U3 UCTOYHMKA

e ObecneynTb ONTUMAJIbHOE XPaHEHMNE AaHHbIX

* [loAroTOBUTb JIOTUYECKYIO U GU3UYECKYIO MOAE b
* 13mepuTb KayecTBO AaHHbIX

* Hantn 6yTbl/IOYHOE ropP/bILLKO

* MacwTtabupoBaTb peLleHuns



KapTa HaBblKOB

Software
developm (Cloud
ent Platforms

Operations

Computer
Science

KommyHMKa
. . [MToHMmaHuKe
Big Data Tools Warehousing |uyuns S




[Toumep. basbl AaHHbIX

* PenaunoHHasa anrebpa + CTpyKTypbI
* SQL

* TpaH3aKUMOHHbIe anroputmbl: Concurrency control,
Recovery, Distributed transactions

* Concurrency control: 2PL, MVCC, Deadlock
Detection

* Recovery: Write ahead log, Redo, Undo
 Distributed transactions: 2PC, Distributed Recovery

* KaK cTaTb KNacCcHbIM cneuom rno 6aszam aaHHbIX? / Unba KocmonembaHckum (Data Egret)



https://youtu.be/SpLVs6lfXps

[Toumep. MArkme HaBblIKK

* DPpPeKTUBHAA KOMMYHUKaALUA

* [TOHMMATb, YTO FOBOPUT U XO4ET cobeceaHUK

* YMeTb IOHECTU CBOKO MbIC/b
e lenaTb 3TO Ha PYCCKOM M aHIIMMCKOM A3bIKaX
* [ToHMMaTb 3a43a4U, KOTopble pelaeT bUsHec

* lcnonb3oBaTtb ONbIT KOoNer



OTKyaa 6paTb AaHHbIE

dannbi: CSV, XML, XLS, JSON ...

ba3bl gaHHbIX: SQL, CDC

Oyepean coobuwenunmn: ESB, lloT, ClickStream
Beb-cepsuchbi: REST, SOAP



<T"SELECT * FROM DM_OPERSVOD_STG.OPER_DDS

B Grid

T Text

CTPYKTYpUpOBaHHbIE AaHHble

& DT V3| Aec PLANT_PRODUCT_ID Y§|123BP V3| 123 PLAN Vi|123PPR V3| 123 FORECAST Y §|123FACT L H
1 2019-05-01 [MENGE_01_1] 15,240.91600 16,162.41100 16,211.42700 15,382.33000
2 |2019-05-01 [MENGE_01_4-_01-M] 147.41600 152.37600 156.47700 143.81100
3 |2019-05-01 [MENGE_02_1-_01-P] 17,164.78500 18,033.13500 17,875.37500 16,988.40200
4 |2019-05-01 [MENGE_02_1-_01-V] 2,190.42700 2,275.55400 2,257.64500 2,106.97700
5 | 2019-05-01 [MENGE_02_1] 12,713.05200 13,512.29100 13,399.02300 13,703.00500
6 |2019-05-01 [MENGE_02_2-_01-M] 3,058.71500 3,128.26000 3,128.24100 3,277.45200
7 | 2019-05-01 [MENGE_02_3-_01-P] 0.00000 0.00000 0.00000 28.06800
Z 2019-05-01 [MENGE_02_4-_01-P] 7,868.51500 8,363.31600 8,297.60100 8,381.36300



[Tony- N HeCTPYKTYPUPOBaAHHbIE
NaHHble

"message”: "Success",
"status_code": 200,

"result": [
{
"id": "1",
”gender_category”t "Male"
1,
{
"id": "2",
"gender_category": "Female"
1,
{
"id": "3",
"gender_category": "Transgender"
1,
{
"id": "4",
"gender_category": "Others"
}

Institoris, Heinricus [Kramer, Heinrich]. Sprenger, Iacobus
[Sprenger, Jakob].

Malleus maleficarum.

HNuacturopuc [Kpamep], 'empux. Illnpenrep, fAxo6. MoJsort
BeJbM

Nurenberge, 1519
A3BIK: JlaTuHCKUA
I'MMHP Ne: PK-518

ABTOP: Institoris, Heinricus [Kramer, Heinrich]. Sprenger, Iacobus [Sprenger,
Jakob].

U3JATEJIb, IIEUATHUK: Fredericus Peypus
MECTO: Nurenberge

T'OA: 1519

®OPMVYJIA: JI. 1 HH. (THT), 2-152, 1-10 HH.JUIL.



[MlakeTHaa obpaboTKa - Batch

All Input

Batch
Job

Hadoop,
Spark,
Flink

All Output




[ToTokoBaA obpaboTKa - Streaming

& "
Streaming
T | Job
- =

>
Layer

Stream Processor
(e.g. Apache Flink)



Batch vs Stream

Batch Stream
CKonb3sllee okHo / camasn
Croyn [NpouecCcUHr uenmkom
CBEe’KadA 3anuchb
EAMHWYHbBIE 3aNUCN NN MUKPO-
MacwTtab [MakeTbl AaHHbIX 4 P
6aTumn
OTKNUK MWHYTbI-YacCbl CeKkyHAbI-MmC

JloCcTynHa CNoXKHaA N0rMKa
pacyeToB

BO3MOMHOCTH

MpocTble PpyHKUMM, arperaThbl,
METPUKK




UHCTPYMEHTI

[Mhatdopmbl, ANCTPUOYTHUBDI

3arpy3Ka u dopmartbl AaHHbIX. Data Ingestion
Ouyepean coobLeHnn. XpaHunmuia aaHHbix. NoSQL
[MpoueccuHr. loctyn K AaHHbIMm. ML

OpkKectpauuna, Monutopunr, Data Quality



[MnhaTdopmbl, AUCTPMNOYTUBDI

ObnayHbie nnatpopmbl: Google Cloud Platform

OunctpubyTtms: Cloudera CDH



3arpy3ka u ¢opmaTbl AaHHbIX

PacnpeaeneHHble pannosble cuctemol: HDFS
NHCcTpyMmeHTbI Bbirpy3ku: StreamSets, Fluentd, Sqoop

dopmartbl gaHHbIX: AVRO, Parquet, ORC



Ouepenn coobuleHUN. XpaHUAULLA AaHHbIX

Ouepeau coobuennii: Kafka, Pub/Sub
DWH: BigQuery, Vertica, Clickhouse
NoSQL: Cassandra, Elasticsearch

SQL engine: Hive, Impala



[lpoueccuHr. doctyn K AaHHbIM. ML

Apache Spark
Spark Streaming
Spark MLlib

HoyTtbyku: Jupyter, Datalab



ObecneynBatlowme cMCTeMb

Opkectpauyma: Airflow
DevOps: Git, Jenkins, Ansible

MoHuTopuHr: Prometheus, Graphite, Grafana



[1haH 3aHATUA

NoTpebHOCTb U
LleHHOCTb

Hasblkn, 3aaauun,
NHCTPYMEHTbI

[NpnHOCMM NO/Ib3Y

3 + Pednekcusn




[ToMHOCKUM NONb3Y

[NMpnHOCKUM NoNb3y

DEaa$S

KoHTpareHTb! Challenges

Y10 ymeer
xopowwun DE




DE as a Service

° npe,EI,OCTaB!'IFITb BOCTpE6OBaHHbIe U HaAEXHbIE
AaTa-CepPBUCDHI

* 3HaTb CBOEro KAMEHTA N ero noTpebHoCTH

* CTPOUTb peLleHna cornacHo noTpebHocTAM



DE as a Service - Uukn

* BbIACHUTb NOTPEOHOCTM KANEHTA
* [MnoTe3a — npeanonoXKeHue
* Baanaaumna runoTtessbl

* [TocTaBKa MUHUMANIbHbIMU UTeEPaLLUAMU



KOHTpareHTbl U KOMaHAa

(BHeUJHVIe W
YYaCTHUKMN
( )
e Bnagenbupbl AaHHbIX
* IH)KeHepbl
e be30onacHoOCTb
& J

-~

&

E(oma HAOQ
® AHA/INTUK

* IH>KeHep
e Tectep
e Jlng

-~

&

E‘Impemﬁenm W
* MeHegKMeHT

¢ Data Scientists
® busHec-pyHKUUMU

~




Challenges - ApxutekTypa

* HTerpayma cuctem

* BbicTpanBaHue NannaamHoB

* Bbibop npaBUAbHbIX UHCTPYMEHTOB
* ONTMMM3aUMA NPON3BOANTENBHOCTH
* OTKa30yCTONYNBOCTb M HAAEXKHOCTb



Challenges — KommyHuKauua un npoueccsl

* [TOHATb NOTPEOHOCTb 3aKa3uMnKa

* Ecnn yTO-TO BaXKHO A/151 BAC, 3TO €Lle He 3HAYUT, YTo
3TO UMEEeT LUEHHOCTb ANfl KINEeHTa

* [loCTOAHHO MeHsoLKneca TpeboBaHUA
e locTynbl M BHYTPEHHAA 6e30NacHOCTb



Challenges — KayectBo AaHHbIX

e BinAeT Ha KayecTBO peLleHn
e laHHble bbiBatOT corrupted
* [loNHOTa, CBOEBPEMEHHOCTb, KOHCUCTEHTHOCTb



YTo ymeeT xopowmnn DE — Hard

* BbibpaTb NpaBuAbHbIE MHCTPYMEHTbI A8 33434M
* Benchmarking: akcnepumeHTbl C HaCTPOUKaMM

e InarHocTtmKka: Know your data

* MaeHTMdnumnpoBaTb BYTbINOYHOE FOPAbILIKO

* ABTOMATU3NPOBATb BCE



YTo ymeeT xopowunn DE — Soft

* YMeTb 3a4aBaTb BOMPOCHI U NOJIy4aTb OTBETbI
* [TOHATb YTO OT Hero TpebyeTcH
* IHKpemeHTa/ibHasa nocTaBka + Ob6paTHaA cBA3b

* BbICTPO YNTaATb M Pa3bUpaTbCA B AOKE



Y10 ymeeT xopowwunmn DE

JK3ameH Ha DBA B ngeanbsHom mupe

Ha BpemMs NnoUYnHUTL 6asy

» B ugeane - ypuaeHHyr B nepsbI pas
» B yem npobsiema HENOHATHO, HO "BCe TOPOMO3UT

Jk3ameHaTopos 10 (a nyuywe 20-30)

3 cnpawwmsatroT “"Hy kak?” B Slak

3 cnpawwmsaroT “Hy 4to?” no tenepoHy
1 TpebyeT 3anormpoBaTtb BpeMs

3 BHeApsArT Scrum 34ecb 1 cenyac

’

* Kak cTaTb K/1aCcCHbIM cneuom no 6a3am AaHHbIX? / Unba KocmoaembaHckui (Data Egret)



https://youtu.be/SpLVs6lfXps

JlomallHee 3aaaHue

* AHanu3 pbiHKa: BakaHcmn, KomnaHuun, TpeboBaHuA,
3aaa4n, MHCTpYyMEHTb!

* [eorpaduma: PO, USA, EU
* [loHATb AnA cebsn:

* [ne n yem Bam XoTenoCb Obl 3aHMMATLCA
» Kakmne TexHonormm xotenocb 6bl U3y4nTb
* [locTaBUTb LENn Ha obyyeHune

* cTtouHUKKM: Glassdoor, HH, Monster, LinkedIn



Pednekcun

* Y10 Bam 3aNOMHUAOCH BosbLIe BCEro
* [TponTn onpoc



Bawin Bonpochk!?




