DATA

KopriopaTneHaa niatdopMa xpaHeHUs
1 06paboTKM BONbLLMX AaHHbIX

YTo Takoe Data
Mesh v npumepbl
peanun3auun




NMHTPO

e 17+ net B DWH & Data Engineering
e 35+ NpoeKToB No MUpy
AnekcaHap EpMaKkoB :

e YyacTHUK Apache Software Foundation
e YyacTHuK Open Source Initiative

e CTO B Arenadata
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O yem noroBopmMm?

CoBceM KOPOTKO NMpo Arenadata
TekyLlMe apxXnTeKTYpPHble Moaxoabl 06paboTKM OAaHHbIX
APXUTEKTYPA cneyrwero nokoneHmMsa nnathpopmbl OaHHbIX

Peannsauusa nnatpopmbl gaHHbIX oaa Data Mesh

EARENADATA



Disclaimer

MaTepuan NoaroToB/fieH Ha OCHOBE Y)Ke paHee ONMMCaHHbIX METOO0/10T MM

N MOOXOO0B peanmM3aunmm KoHUenumm m apxmtekTypbl Data Mesh

Data Mesh Principles and Logical Architecture (Zhamak Dehghani)
How to Move Beyond a Monolithic Data Lake to a Distributed Data Mesh (Zhamak Dehghani)

Data Mesh Architecture - Data Mesh From an Engineering Perspective (Jochen Christ, Dr. Larysa

Visengeriyeva, Dr. Simon Harrer)

Evolution of Data Mesh Architecture Can Drive Significant Value in Modern Enterprise (JP

Morgan)

Deploying Data Products at the speed of the business (Jon Cooke - CTO Dataception)
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CoBceM KOPOTKO Mnpo

Arenadata




KTO Mbl

ARENADATA — pOCCUNCKUNI pa3paboTymk NnatpopMbl cOopa, XpaHeHMa 1 06paboTKM OaHHbIX

GREENPLUM .
KoMmMmurtep psapa Open Source DATABASE’ @ =/d/a/a/0 ClickHouse
NPoOeKToB

Ni @ TARANTOOL %

BIGTOP
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PelLlaeMble 3agauu

)

P I L J
: 2
=S & =
KopnopaTuBHbie Pasrpyska MalumMHHOe o6yyeHue O3épa n pabpuUKKU AaHHbIX
XpaHuMnuwa 6onbLmnx AOPOroCTOSALMX N UCKYCCTBEHHbI e EfHbii xa6 BCex AaHHbIX

AadHHbIX

Knaccunueckume KX v xpaHunuila
60MbLUIMX OAaHHbIX C OOHOBNEHUEM
B peaslbHOM U1 OKOoMopeanbHOM
BpeMeHu.

Buptyanusaumna n degepaums
OaHHbIX, 0OCTYMN KO BCEM OaHHbIM
yepes eMHOe OKHO C MOMOLLbIO
SQL-3anpocos.

EARENADATA

MH)XeHEePHbIX CUCTEM
(Teradata, Exadata)

MmnopTosamMewatowme MAK Ha
6a3e MaccoBO-NapannenbHbIX
CYB/[ c OTKPbITbIM MCXOOHbIM
KogoM Arenadata DB u Arenadata
QuickMarts.

Mpo3padHaga MeToamKa nepexoaa,
MUHUMYM PUCKOB M COXpaHeHune
BCEX MPenMyLLecTB.

MHTEeNNEeKT

* NMopoep>xka R, Python 1 Madlib.

* Distributed ML Ha 6a3e Spark.

* BO3MOXXHOCTb 3dPeKTUBHOM
akcnnyaTaumm mogenen B SQL-
cpene c MoOMOLLbo BCTPOEHHbIX
dyHKUM Madlib.

KOMMaHWnW.

B03MOXHOCTb 6bICTPOIro
pa3BEpPTbiBaHUSA U CBOpPaAYMBaHUS
30H «MecoYHULY A9 MUAOTHbBIX
MPOEKTOB U MPOBEPKMU
CTAaTUCTUYECKUX TUMOTE3.

PaboTa co BCeMU aHannTUYeCcKMmMm
MHCTPYMEHTaMUn B eAMHOW cpefe.



| 06pPabOTKM AaHHbIX

TeKyLwine apXUTeKTypHble




Data Warehouse

Bl & Reports

Data Warehouse

ETL/ELT

Structured
Data
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Data Lake
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Bl, Reports, ML, @ :/ % %
DS s — ‘ Data Analyst/Scientist’s
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Data Swamp ;)

Bl, Reports, ML,
DS

Data Lake

Data Pipelines

Structured/Semi/Unstructured
Data
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Data Governance

Bl, Reports, ML,
DS

Data Lake + Data
Catalog/DQ

Data Pipelines

Structured/Semi/Unstructured
Data
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Data Stewart's

Data Analyst/
Scientist’s
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Data Engineers &
Data Ops
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Data Oceans

Data Analyst/
Scientist’s
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Bottleneck

EARENADATA

CEO

Domain
Team

Domain
Team

CFO

Marketing
Domain
Team

Central
Data
Team/
Platform

Domain

Team
Domain
Team



Pa3po3HeHHblIe U Y3KO
cneumnanmnsnpoBaHHble KOMaHObI
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Data & Ops Engineers Data Governance, Data Science & Cross-Functional Domain
ML Team Oriented Customer/Consumer
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APXUTEKTYPAa cnenyroLlero
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Data Mesh 101

Strategic Domain-

Driven Design

Socio-Technical
Perspective

Technology
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Domain Ownership

Domain Bounded
Context

Domain Teams

00O o

Operational &
Analytical Data

B
i

Data as a Product

Product Thinking

o

00000

Data Product by
Domain Team
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Interoperability
Interfaces
PG4
83

Self-serve Data
Platform

Domain Agnostic
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Data Platform
Team
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Governance
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Data Mesh Concept Architecture

Interoperability
Policy

Domain
S
Data g

Product

Storage & Query
Engine

DATA

Documentation

Federated Governance

Policy Security Policy Privacy Policy
3
Domain Analytics .
I BU Team
|
| |
v -
Operational [t > Analytical A > Data
Data Data Product
|
|
|
Use 1
Catalog D Monitoring
Management

Self-Serve Data Platform

Compliance
Policy

@ Domain
Use

4----

Policy Automation
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Guild
Consulting
Exampling

Best Practices
PO
Enabling Team
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Data Platform Team



Analytical Data

Analytics

Operational
Data

=
Data Product

Domain

106

Data Product

EARENADATA .



Data Ingesting & Cleaning

Operational Data

Publish Stream
> Messaging >
A
Microservic CcDC Ingest Raw
e
Persists
> Database >
Batch

EARENADATA

Analytical Data

Clean

Events

Entitites



Clean Data

» CTpyKTypupoBaHue
« [enynnukauyugd

* [lonHoTa

» AptedrakThbl
EARENADATA

This feature helps you find groups of different cell values that might be alternative representations of the same thing. For example, the two strings "New York" and "new
york" are very likely to refer to the same concept and just have capitalization differences, and "Gadel” and "Godel” probably refer to the same person. Find out more. ..

Method | key collision v

Cluster size Row Count

2 10
2 22
2 10
2 9
2 9
2 5
2 19

Select all  Deselect all

Keying Function | Fingerprint v

Values in cluster

PRINCESS FIELD
PRINCESS FIELD

MOUNT ZION
MOUNT ZION

SWABYS HOPE
SWABYS HOPE

BROGUE HILL
BROGUE Hill

BALLARDS RIVER
BALLARDS RIVER

SPRING MOUNTAIN
MOUNTAIN SPRING

GRAVEL HILL
GRAVEL HILL

Merge? New cell value

PRINCESS FIELD

MOUNT ZION

SWABYS HOPE

BROGUE HILL

BALLARDS RIVER

SPRING MOUNTAIN

GRAVEL HILL

Export clusters Merge selected & re-cluster

7 clusters found

# Rows in cluster

o i

Average length of choices

.
27

L

1—15

Length variance of choices

|

Merge selected & Close = Close
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Federated Governance

MmobanbHasa nonuTuka, KoTopasi onpenensieT, Kak
AOMEHHbIE KOMaHAbl AOMKHbI CO34aBaTb CBOU
MHOPMALNOHHbIE NPOAYKTbI

* [Monutnka nHteponepabenbHOCTH

* Ll,eHTpaJ'II/I3OBaHHbII7I KaTanor MetagaHHbIX

*  YHudbunumpoBaHHbIN crnocob 6e3onacHoro
AO0CTyna K pakTM4eckoMy NpoayKTy AaHHbIX

EARENADATA

Global Policy 1: Data Format

CSV-Files
Standard: RFC 4180
Delimiter: COMMA

Header-Record: Required

Global Policy 2: Location

S3

Bucket is managed by domain team

Global Policy 3: Data Discovery

A common table in Wiki that lists:

Domain Team

Data Product Name

Responsible Product Owner
S3-Location

Data Freshness [ Update frequency
e Tags

Data Model

Global Policy 4: Access Control

AWS IAM Role based ACL

23



Zeppel n otebook ~  Interpreter p—

Analytics

// load bank data
val bankText = sc.parallelize(
I0Utils.toString(
new URL("https://s3.amazonaws . com/apache-zeppelin/tutorial /bank/bank.csv"),
Charset. forName("utf8")).split("\n"))

case class Bank(age: Integer, job: String, marital: String, education: String, balance: Integer)

val bank = bankText.map(s => s.split
s => Bank(s(@).tolnt,
s(1).replaceAll(
s(2).replaceAl
s(3).replaceAl

$(05).replaceAt Dashboards Questions Pulses Data Reference

“)).filter(s => (@) != "\"age\"

map(

I'Io,u,,u,ep>|<|<a MHTErpaunmn ¢ pas3fm4HbiMn -to0FO

bank. registerTempTable("ba:
import org.apache.commons.io
i t j .net.URL

NCTOYHMKaMK imort SR wr demo © + 2 07
bankText: org.apache.spark.r

defined class Bank
bank: org.apache.spark.sql.D

Mopaepxka cmHTakcmca SQL DailySaes Source media

%sql

select age, count(1) value 2,000

from bank

where age < 30 )

St by one 1500 ® Affiliate  18.92%

Mogoepxka in-database u filter ordc by oge o Al I 4 _

B o ¢ M

3 1,000 : File Edit View Run Kernel Tabs Settings Help
pushdown pyHKLMOHanNa 0Gems Os —,——
103.0 P + * c [% transit.ipynb X [Jroutesjson X
500 °
00 “ | # > notebooks > transit-zurich B+ X 0O O » m C Code v Python3 O
: o Last Modified We plot the number of passengers at the Rosengartenstrasse stop. 3 + % '
= sy A
60.0 £ 2 minutes ago & - Lenensizasgy
< Ir load = df[df.stopNameShort=='ROSE'].passengerlLoadStop e
400 ) 4 £ passenger.csv 2 hours ago sns.distplot(load, kde=False)
: Sessions per Month () routes.json 2 hours ago plt.axvline(load.median())
¢} stops.json 2 hours ago plt.title('Passenger Load at Rosengartenstrasse stop')
200 1800 § : P} 9 plt.xlabel('Number of passengers');plt.ylabel('Frequency');
2 T
0.0 e | 1,600 E F Load at stop
21 5 70
1,400 ©
60 . B = P
2 1200 {*} stops.json X | 1% routes.json X
2 1,000 o -
@ <] 2
& 800 = N v 564: {} 3 keys
= ] type: '"Feature"
600 g |8 g )
g v properties: {} 4 keys
400 = stopId: 2749
200 8 20 stopNumber: 2104
0 e 0 stopNameShort: "ROSE"
stopName: "Zlirich, Rosengartenstrasse"
01— T T T 7 T » geometry: {} 2 keys
0 20 40 60 80 100
Number of passengers HH passenger.csv X
) . . . Delimiter: | v
Compare the median load at this stop with the medians of all stops. ~
stopld P

In [94]: sns.distplot(df.groupby('stopNameShort') s 2104 ROSE Zl?r!ch, Fosengartenstra)
.passengerlLoadStop.median(), kde=False) 6 564 BUCH Zurich, Bucheggplatz
plt.axvline(load.median()) 7 2017 RADI Ziirich, Radiostudio
plt.title('Passenger load medians across all stops'); 8 498 BIRD Zrich, Birchdorfli
plt.xlabel('Median passenger load') 9 1705 NEUA Ziirich, Neuaffoltern
plt.ylabel('Freqguency');

10 1000 GLAU Ziirich, Glaubtenstrasse
| Passenger load medians across all stops L 767 EINF Zirich, Einfangstrasse |,
120 | < ] | >
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Data Product

[MpoayKT AaHHbIX 06bLIYHO NpeacTaBnaeT cobou
ony6nnkoBaHHbIN HABOP AaHHbIX, K KOTOPOMY MOTyT
nosly4nTb OOCTYN Apyrne AoMeHbl, aHanornyHo API.

MpoayKT AaHHbIX ONMCbIBaeTCA MeTadaHHbIMU, BKIoYas
MHdopMaLMIo 0 BNafdenbLe N KOHTaKTHYIO
NHOPMAaLIMIO, MECTOMOMNOXEHMNE AaHHbIX U AOCTYM K
HUM, YacToTy 0BHOBREHUS 1 cneundmrKauuio Mogenm
AaHHbIX.

KomaHga gomMmeHa oTBeyvaert 3a pa60Ty npoAayKTa AaHHbIX
B Te4eHune Bcero ero XnM3HeHHoro uunkna.

EARENADATA

Data Metadata
Row sku location available updated_at Tags (1)
1 9520010951145 20 0 2021-02-28 12:29:21 UTC Data Product
2 9520010951145 20 1 2021-03-02 09:07:21 UTC [D’:::n":‘:m :::;mem
3 9520010951145 20 0 2021-03-03 16:36:21 UTC Update Frequency Houty
Environment PRODUCTION
4 9520010951145 20 1 2021-03-04 13:03:21 UTC
Schema
5 952001 0951145 20 2 2021'03'05 172621 UTC = Filter Enter property name or value
6 9520010951145 20 3 2021-03-06 03:35:21 UTC o -
7 9520010951145 20 2 2021-03-06 17:25:21 UTC location  STRING NULLABLE
available INT64 NULLABLE
8 9520010951145 20 1 2021-03-07 18:10:21 UTC updated_at  TIMESTAMP  NULLABLE
OPer'aJrionf—:»
132 o) 5 min ag90 47 414k
Rows Duplica’res Freshnhess 24h ugages Mon+hly Costs
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Data Product Canvas

[lomeH
HasBaHue npoaykrta
MoTpebutens 1 npumep
NCNONb30BaHUA
BbixogHown nopt
MeTtagaHHble
BxogHble nopThbl
OnuncaHne npoaykta AaHHbIX
CocTosiHne npoaykTa AaHHbIX
* [lokasatenu kayecTBa
* Ol'lepaLl,VIOHHbIe nokKasartesrium
« SLO
CuHTakcuc B3anMoaencTBus
Knaccugukaums npogykra

EARENADATA

' Domain

I Data Product

<Source—5y;+em>

<Domain>
<Data Product>

<anput Port> —O|

———— dnput Port> —O

Data Product Design

—O Output PorHs)

<Cutput
Port>

0 Metadata

<Ownership>
<Schema>
<Semantics>

<security>

—o ObservabilH'y

| <quaity
Metrics>

Cohsumer

Use Case

Classification

Ubiquitous Language

datamesh-architecturecom
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Domain Driven Design

Sales
CRM @ Business
HR = Line
jm——————
| oLl ’r—
— = -----' ------ 1 ' I )
= A5 : 1 r---‘

______ 1
,. ______ " | Business
Finance I i "--I SIE
! ___ —
' - Marketing
@ = e0=0
= .
&2
=)
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4 fundamental topologies

— Stream-aligned team

Enabling team
Complicated subsystem team

— platform team
Team o

4 (A
. MATTHEW SKELTON
and MANUEL PA‘S
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No Data Analytics (lvl O)

EARENADATA
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Operational Database Queries (lvl 1)

Domain
Analytics

Operational
Data

EARENADATA



Analyze Own Data (lvl 2)

EARENADATA

3]



Analyze Cross Domain Data (lvl 3)

Domain

Analytics
|
1
| |
| t v
. nges .
Operational N Analytical
Data Data
1
Domain :
@ 4---------Ljie ------- I
Data g
Product
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Publish Data as a Product (lvl 4)

Domain
&
Data g

Product

EARENADATA

Domain

Analytics
|
|
[ |
. Ingest .
Operational N Analytical
Data Data
|
|
|
Use 1

Publish

Domain



Data Team Journey

EARENADATA

Level 4

Level 3

Level 2

Level 1

Level 0

Publish Data as a Product




Peanmnsauma nnatdopmbl JaHHbIX
na Data Mesh




A Hago nn?

EARENADATA

Decentralize business
into domains

) . ) Scale up
Decentralize engineering
. software
intfo autonomous teams

developmen+

Decentralize monolith
into microservices
Decentralize operaﬁons :
into DevOps-driven teams i
Decentralize data lake Scale up
into data mesh i data analytics
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Data Platform

Data Products (Microservices)

g©,@ NOPF Qe

e P T £

({0
|

A o g7

Data Access Layer (Virtualization, Meta-Data, Clean, Aggregation)

Single Point Management

Domain
User . Bz Product

Catalogue Management 8 az(tec:data ' OpenREflne @ trino

Security Policy ) Data Processing & Orchestration )
Spoﬁ'(\z Jupyter . leann A ClickHouse nl @
- Platform
Monitoring Management On-demand Cloud Infrastructure CLOUD FQUNDRY
=
kubernetes 0 OPENSHIFT /) Google Cloud Platform E openstack.
Workspaces Governance
Source Systems / Infra
NS el
§€ kafka MySQt Mr=[a(ala]o)
E ARENADATA
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Data Virtualization

EARENADATA

Data Query / Execition Layer
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S ARENADATA

CLUSTER MANAGER

Eape Eapc Saps
EroH Enpov L&

v

CM
v

Arenadata Cluster Manager (ADCM) - yHuBepcanbHbIXA OpKecTpaTop
rmépuaHoro naHawadgTa. Nos3BongeTt 6bICTPO YCTaHABINBATD, v
HacTpauBaTb Bce data-cepBncbl KOMNAaHUM U YNPaBASTb UMU
EAD.
v

He3aBMCUMO OT UHIPACTPYKTYPbI.

+ B Arenadata Cluster Manager ycTaHOBKa, HaCTPOMKa 1 06HOBAEHME K1acTePOB B
OpKecTpaTope MPOMU3BOASTCS MO HAaXXATUIO KHOMKM B rpaduueckoM nHTepdeice (=]
MK Mo 3anpocy B API. (=]

=]

* [Mpw 2ToM Bce HacTpolkm OC, cepBUCOB, CETU, MOHTUPOBaHME ONCKOB
MNPOUNCXOOAT aBTOMaTUUECKMN.

* Hambonee apko npenmyllectsa ADCM packpbliBatoTca npu paboTte ¢
reTeporeHHOM MHPPACTPYKTY PO, MPU KOTOPOW MOSBISETCa BO3MOXXHOCTb
pa3mMellaTb data-cepBMChbl Ha Pa3IMYHbIX TUMax MHPACTPYKTypP: B obnake, on-
premise Mnm B kayecTtBe PaaS-cepBUCOB.

EARENADATA



MnaTtdopmMa gaHHbIX Arenadata

Bawun
CO6CTBEHHbIe
cepBucsol/
NPUIOXKEHUS

Choii
KOMMOHEHT naH:::l: gAD'H gAD.S </>'_'
ChEREED &3 katka il i@ / || ciickrouse PICODATA =

«
OnepaunoHHbIA

crnoun
Upgrade Deployment Management

19
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CLUSTER MANAGER

Monitoring

5 =
UHdpacTpyKTYpPHbIN =

cnon

My6nuyHbIe
o6naka

YacTtHoe

CobcTBeHHbIe
o6nako

cepBepa



O6begmHeHUe pasHbIX 06/1a4YHbIX
npoBanaepoB

Mbl 3a10>kmnnm B Arenadata Cluster Manager BO3MOXXHOCTb Mogaep»XmBaTb Mtobble UT-MHPPaCTPyKTYpPbl M BUPTyarnbHble MalLMHbI B
CcaMbIX pa3Hbix obnakax 1 Ha bare-metal obopynoBaHMK. B HacToAWMM MOMEHT Yy Hac eCTb KOHHeKTopbl Ana Google, AHaekc.O6naKo,
Mail.ru Cloud Solutions, VMware. Npn Heo0bX0aMMOCTM Mbl MOYXeM 0006aBUTb KOHHEKTOPbI M K APYIrMM Ob61laKaMm.

Bnarogaps ADCM yCcTaHOBKa HalLlMX NPOAYKTOB B rTMbpunaHon NT-apxmnTeKType MPOMNCXOOUT B HECKOMbKO KITMKOB U3 MHTepdenca
OPKecTpaTopa.

Multi-cloud

v A v
e W

Public cloud #1 Public cloud #2




https://github.com/arenadata/adcm

‘ https://t.me/arenadata_cm

iﬁ%*.

docker

docker pull hub.arenadata.io/adcm/adcm:latest

https://store.arenadata.io/#products/arenadata_cluster_manager
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EARENADATA

KoprniopaTuBHada nnatdopmMa XpaHeHUd
1 06pPaboTKM BONbLUMX AAHHbIX

OueHuTe noteHuman Big Data
n Open Source BMecTe ¢ Arenadata
Enterprise Data Platform

e Y3HaWTe 6bosnbllue Ha arenadata.tech

+ CkayawTe 6ecniaTHO Ha store.arenadata.io

+ [Nony4ymTe KOHCyNbTauMio No noyte info@are

EARENADATA



