Cn E P M Oby4yeHue ansa NHXeHepos
N TEXHUYECKUX NNAEPOB

[ata-uH>xeHep

TpaauLNOHHAA apXUTEKTypa
XpaHWUWULL, AaHHbIX

Hukonan MapkoB



| Uenwuypoka. Yto BLI y3HaeTe:

Kak komnaHumn paboTaloT ¢ AaHHbIMM

Kak ycTpoeHbl Data Lake 1 Data Warehouse

Knaccuyeckue naTtTepHbl NOCTPOEHNA CUCTEM aHATTUTUKA

BBeneHne B metoagonornm npoekTnpoBaHmna DWH




XapaKTepUCTUKN

AaHHbIX




I Tunbl AaHHLIX B opraHn3aumum

Structured Semi-structured Unstructured

1 %S
of

Cleansed Data




I Tunbl AaHHLIX B opraHn3aumum

Structured Semi-structured Unstructured Hell of a mess

Raw Data

Cleansed Data




| Muoro 6yke v

Big Data

t
| |

Variety Velocity Volume Veracity Big Data

Types of Data Flow of Data Amount Certainity
of Data of Data Value

e Structured * Stream data : ; ;
* Unstructured * Real time * Terabytes * Inconsistent Visualization
* Semi-structured * Near real time * Petabytes * Incomplete

* Text * Batch data * Exabytes * Ambigous
* Etc * Periodic * Etc * Uncertain Variety Velocity Volume Veracity
* Respond in * Biased

* Millisecond * Anomaly

* Second * Etc . .
« Etc Vision




Master Data Management

busHeca nmeet AOMEHHYHO obnacTb, B KOTOpOI7I OH orepupyet

B Hen ecTb onpeaeneHHble OU3HeCc-00bEeKTbI, NPpeacTaBieHnE O
KOTOPbIX HEO6X0AMMO UMETL, YTOObI NPUMHUMATbL peLleHUus

MooobHbIMM 06bekTamn MoryT 6biTb KnueHT, Aunep, Jlokauus,
MapkeTtuHroBas KamnaHus

[oTOBYIO KONMNEKUMo 06BLEKTOB Ha3biBaloT Golden Record,
TUNUYHLIA NpUMeEP — 360-rpaayCHbIN 0030 KIMEHTOB

MDM — Ha3BaHve npoueccoB nNo POpMUPOBAHUIO 3TUX OOBHEKTOB
Ha OCHOBe cobMpaeMbIxX JaHHbIX




DMBOK u DCAM

DAMA -
DMBOK

CBOA 3HAHUM MO YMPABNEHUIO AAHHbIMA

BTOPOE USOAHUE

4.0

Data & Technology
Architecture

1.0 Data Strategy

& Business Case
Data Quality

Management

Data

Governance
2.0 Data Management

Program & Funding

7.0 Data Control
Environment

3.0
Business
& Data
Architecture

8.0
Analytics
Mgmt.




| BLi6op apxutekTypbl 3aBUCUT OT KOMNAHMW

- &

ManeHbkas unm 6onbLuasa? Legacy Unu cBexak?

< RPN

CMy31 B KOBOPKMHIeE
NN KPOBaBbI SHTEpPNpans?

[MpoaykTtoBada nnu R&D?




Data Lake

N Data Warehouse




| Yro rakoe Data Lake

Bce gaHHble KOMNaHMM B CbIPOM BUAE arpermpytoTcsl B
OQHO oOLee mecTo

B HekoTopbIX KOMMNaHMsIX B kadecTBe Data Lake MCMONb3YHOT
CTPYKTYpupoBaHHble B[l, HO 3TO ckopee UCKMYeHne

OO6bIl4yHO Nopg Data Lake noHMMaeTca o6 beKTHoe
XpaHunuLie, KOTopoe XpaHUT JaHHbIE NPOCTO B Buae
OuHapHbIX 611060B

C nomMoLLbo UCMOSIb30BaHUA CrieunanmM3npoBaHHbIX
doopmaTtos (Parquet, ORC etc.) MOXXHO NOMNY4YNTb YCKOpPEeHue
3anpocoB NoBepX JaHHbIX B 03epe




BapuaHTbl pewieHnu

e MINIO

OB6bI4HO XOpOoLLO [TOSTHOCTLIO COBMECTUM C API
NHTErPUPYETCH C S3

CYLLECTBYIOLLNMN

MHCTpyMeHTaMu Big Data [10BOSIbHO MPOCT B

[poBepeHHOe BpeMeHeM noaaepiKke n ycrponcrse

peleHne OTHOCUTENLHO HOBBLIW MPOEKT,

Mo>keT ObITb HE O4YEHb nHorga ¢ Mernkumm
MPOCTbIM B NOAAEPXKKe npobnemamu




CTpykTypupyem B Data Warehouse

PE_REV_Performance_Revenue

ST_NAM_Stage_Name PE_wasHeld_ST_atlLocation PE_DAT_Performance_Date
PE_AUD_Performance_Audience

ST_LOC_Stage_Location ST_Stage
o - PE_Performance

& PE_in_AC_wasCast

ST atLocation_PR_isPlaying <€ »> & %
PE_at_PR_wasPlayed /

AC_GEN_Actor_Gender

GEN_Gender

PR_Program RAT_Rating
AC_Actor

. 4 AC_NAM_Actor_Name
\ ' 4 <
PR_NAM_Program_Name W/
AC_part_PR_in_RAT got

¥ ) AC_parent_AC_child_PAT_having
AC_PLV_Actor_ProfessionalLevel (( -

/

PLV_ProfessionalLevel ( PAT_ParentalType




| Crpykrypupyem B Data Warehouse

O6nayHble peleHnsd
obcyamm 4yTb garnbLie

E>iasol

GREENPLUM
DATABASE’

QO SingleStore
VERTICA




I D,eHOpMa.ﬂVBOBaHHbIe BUTPUHDbI

ClickHouse

. mongoDB.

PostgreSQL

druid




| Vrorosbiii BLIGOp BapuaHTa

Muoro pa3HblIX NCTOYHUKOB
KpOCC-,EI,OMeHHaFI aHaJIUTUKa
CnoxHble CTPYKTYpPHbIE
3anpochbl

[lonroe XpaHeHne

wd

[locTaTto4yHO NpocTble AaHHbIE Ha
BXxoAe (Hanpumep, clickstream/event
sourcing)

CraTtnctunyeckum aHanuns ¢ HebonbLLon
3aepxKon

HeT Hy>kabl B COXHbIX JOIN’ax
BbICTpo ycTapeBatoLme gaHHbIEe




Lambda n Kappa




| Bananc cnoxHocTi 1 npocToThl

Batching

Streaming

result = query(all data)

[esn3: «[enaem crioXxHble BeLy MmearneHHo»

result = aggregation(small chunk of data)

NeBun3s: «[lenaem npocTble BeLym ObICTPO»




] O6wasn cxema

Data sources ” Data storage Analytics &

Data Scientists




Lambda-apxuTteKkTypa

Batch
Immutable recompute

master data

New data
stream

Process

stream Real time
increment

Precompute

Batch layer

Serving layer
Batch views

Merge

Real - time views

Increment Speed layer

views




I Kappa-apxuTtekrtypa

Stream processing N—

System Serving DB
_I_ Job_version n et Output table n 4—|_
_I—p Job_version_n+1 Output_table_n+1

Kafka Cluster

Input_topic




| Nouunrats

Tomcy John. Pankaj Misra

roreword by Thomas Benjamin

qu \Dat bata Lake for

Enterprises

Nathan Marz

James Warren

Leveraging Lambda Architecture for building
Enterprise Data Lake

[ “Pack




MeTtononoruu

XpaHEeHUA OaHHbIX




Ba3oBble NpobremMbl XpaHUNuLY

[10 Kakon cTeneHn Hapes3aTtb
Ha KyCO4YKU (HOpManun3osatb)?

Kak noggep»kmBaTb UICTOPUYHOCTb
JaHHbIX?

Kak murpmnposatb U
BEPCNOHMPOBATL CXEMY OaHHbIX?

B kakom goopmarte xpaHuUTb
NaHHble Ha Anucke?

Hy»Ho nn noaaepxmsaTth SQL?

B s clolelriolnl

@ r;;nove repeatin\igroups @
} } Vo
[ H ] h B[c[D]|E]
JS—
remove partlal dependencies remove transitive dependenc:les
£ /
Y
] e E
L
B cio]




| BeccmeprHas knaccuka

WILEY 5 yglR LLLLLLL

The Dataé

Warehouse
Toolkit

Third Edition

The Definitive Guide
to Dimensional
Modeling

Ralph Kimball
Margy Ross




| Noaxoa Kumbanna

"-}‘

Datamart 1
(3NF) Cube

Browser
—) —)
OLTP -- — Reporting

Data
Sources Datamart 1 OLAP Cube

(3NF) Data warehouse

é/ (DN Star Schema)
—

Datamart n
(3NF)

Layer




| 3Be3spaucHexuHka

i
DIMENSION DIMENSION
FACT TABLE

DIMENSION DIMENSION




] Noaxoa UHmoHna

Cube
?j\’ Browser
—)

OLTP Datamart 1 OLAP
Data ETL (3NF) Cube 1

Sources
Cube
Browser
571
Data warehouse

(3NF) Datamart n
(3NF)

Reporting
Layer

OLAP
Cube n




| Data Vault 1.0/2.0

Sat_Employment Sat_Empl_Contact Xab (Hub)

Il:|ubd_S[t)ore_PK Link_Employment_PK Hub_ Employee_PK

oad_Date Load_Date Load_Date ;
Record_Source Record_Source Record_Source Ceasb (Link)
Store_Name Employment_Begin Employee_Address

Store_Location Employment_End Employee_Phone
- - . CnyTHuk (Satellite)

Hub_Store L Link_ Employment H  Hub_ Employment S  Sat_Empl_Contact

Hub_Store PK Link_ Employment PK P Hub_Employee_PK Hub_ Employee PK
Hub_Store_BK Hub_Store_PK Hub_Employee_BK Load Date
Load_Date Hub_Employee PK > Load_Date Record_Source
Record_Source Load_Date Record_Source Employee_Address
Record_Source Employee_Phone




Anchor Modeling

PE_REV_Performance_Revenue

ST_NAM_Stage_Name PE_wasHeld_ST_atlLocation PE_DAT_Performance_Date
\ P |

/{S g_g\

4

PE_AUD_Performance_Audience

ST_LOC_Stage_Location ST_Stage
o - PE_Performance

& PE_in_AC_wasCast

GEN_Gender

ST atLocation_PR_isPlaying <@ > . A %
PE_at_PR_wasPlayed /

AC_GEN_Actor_Gender

PR_Program RAT_Rating
AC_Actor

AC_NAM_Actor_Name
PR_NAM_Program_Name
AC_part_PR_in_RAT got

¥ ) AC_parent_AC_child_PAT_having
AC_PLV_Actor_ProfessionalLevel (( -

/

PLV_ProfessionalLevel ( PAT_ParentalType




| Vroru. O yem norosopunu:

XapaKTepucTmkm KopnopaTUBHbIX AaHHbIX BIUAIOT Ha
TO, KaK UX XpaHUTb U Kak C HUMK paboTtaTb

Data Lake XpaHUT crnaboCcTpyKTypMpoBaHHbIe AaHHble, DWH —
CTPYKTYpPMpPOBaHHbIE

Lambda 1 Kappa — Knaccuyeckme noaxoabl

Cuctema gormkHa nogaepxmeatb 3BOSIOLUMIO, B
noeane 6e3 murpaumn




Cnacubo

3a BHUMaHue!




