NHXXeHep [JaHHbIX.
XpaHuUAnwa gaHHbIX - 2.

L Kosbipb ApTemunis Cepreesuy



MeHa XopOoLUOo ChbILHO
&& BUOHO?

Hanunwmnte B 4aT, ecnun ectb npobrnemsol!

CtaBbTe & ecnu Bce XOpoLlo
CtaBbTe = ecnn ecTb Npobnemsl



[1naH 3aHATUA

* Jlydywune npaktnkn MPP DWH

* [Toaxoabl K MOAETMPOBAHMNIO XPAaHUNNLLA
* Bill Inmon
* Ralph Kimball
e Data Vault
* Anchor Modeling

* lemo



Jlydwme npakTtnkm MPP



Jlydwine npaktnkm MPP

* [MapannenbHaa ob6paboTKa

* ONTUMaNbHOE XpPaHeHMe AaHHbIX (cornacHo
CLEeHapMAM UCNOIb30BaHUA)

* PesepBupoBaHME U peninKauma AaHHbIX

* MOHUTOPUHI NPON3BOAUTE/IBHOCTU U
CBOEBpPEeMeHHOoe ycTpaHeHue npobaem

* YnpaBaeHue pecypcamum 1 rpynnamu
Nno/sib30BaTeen



CermeHTauma. 3a4em?

* PaBHOMepHOe pacnpenesneHme
* J/IokanbHOCTb onepaumni ¢ AaHHbIMW Ha y31ax

KonnyecTtso 3anucen

Y3zenl Y3en 2 Y3en 3 Y3en4



[lepeKocCbl B AaHHbIX

* MMpnumep: Cambin KPYMHbIN KANEHT baHKa
* Mpumep: OgHa TexHnYecKasa Y3 Ha Becb front-office

KonnyecTtso 3anucen




Kak pacnpenenmTtb CTPOKK?

NPS: baHKOBCKUe TpaH3aKUuUMU.

* Pe3ynbraTbl (OTBETDI) * TpaH3aKuum - 500KK

e KNMeHTbI CTPOK

e KaMNaHUU * KapTbl — 150K cTpokK

e BosIHbI KAMAAH WL * KaneHTtbl — 80K CTpOK

(rpynnoi) * Cyeta — 50K cTpoK
* [1poAyKT * [1poAyKTbl — 5K CTPOK



[TapTUUMOHMPOBAHME AAHHbIX

inactive years | I active years

active months

2017 -08-01
2016-01

2017 - 08-02

2016-02

2014 2015

2017-06
2017 -09- 24

2017 -09- 25
2017-07

Q
o
&
i)
Q
=
o
o
o |3

2017 - 09 - 26




PesepBnpoBaHMe AaHHbIX




Pnsnyeckoe xpaHeHne AaHHbIX

@ O ® Ordad D
e o el e Column list and
= = s z encodings
Cl c oraered C OQ d =
u pe = pDe
end he de he ate ordered Base query
O S ae
RDER BY
date ordered vendor number, order number Sort Order
eul ) B > )
- 2 Segmentation
clause
OD ; K-safety
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NcKkntounTb OLTP-Harpysky

* MuHnmym UPDATE / DELETE
e Delete Vectors
e Read-optimized + Write-optimized



[1naH 3anpoca

* Cost-based optimizer

* Access path: Npoekunun, MHOEKCHI

* Join Method: Merge, Hash, NL, Product

* Join Geography: local, redistribution, duplication
* Join Order: NocnepoBaTenbHOCTb Tabau,



[1naH 3anpoca

Access Path:

+-GROUPBY HASH (SORT OUTPUT) (GLOBAL RESEGMENT GROUPS) (LOCAL RESEGMENT GROUPS) [Cost: 3M, Rows: 15M] (PATH ID:
)

Group By: s.product key, p.product description
Execute on: All Nodes Operator
+-——> JOIN HASH [Semi] [Cost: 1M, Rows: 15M] (PATH ID: 3) Inner (BROADCAST)
Join Cond: (s.store key = subQ 1l.store key)
Materialize at Input: s.store key
Materialize at Output: s.product key
Execute on: All Nodes Cost
+-— Outer -> JOIN HASH [Cost: 906K, Rows: 30M] (PATH ID: 4) Inner (BROADCAST)
Join Cond: (s.product key = p.product key) AND (s.product version = p.product_ version)
Execute on: All Nodes
+-— Outer -> STORAGE ACCESS for s [Cost: 893K, Rows: 30M] (PATH ID: 5)
Projection: store.store sales fact b0

) Projection
Materialize: s.product key, s.product version

Execute on: All Nodes

|
|
|
|
| |
||
|| Runtime Filters: (SIP2(HashJoin): s.product key), (SIP3(HashJoin): s.product_ version),
SIP4 (HashJoin): s.product key, s.product version), (SIP1(HashJoin): s.store_ key)
| +—— Inner -> STORAGE ACCESS for p [Cost: 365, Rows: 60K] (PATH ID: 6)
|| Projection: public.product dimension b0 - .
(| Materialize: p.product keyj p.producz version, p.product description Column Materialization
(| Execute on: All Nodes
+-— Inner -> SELECT [Cost: 68, Rows: 32] (PUSHED GROUPING) (PATH ID: 7)
Execute on: All Nodes
+---> STORAGE ACCESS for store dimension [Cost: 68, Rows: 32] (PATH ID: 8)
I Projection: store.store_dimension b0 Path ID
| Materialize: store dimension.store_ key
|
|

Filter: (store_dimension.store_state = 'MA')

2
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(
|
|
|
|
|
|
|
|
|
|
| Execute on: All Nodes

|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
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CTaTUCTUKKM ANA NaaHa 3anpoca

* Konn4yecTBo CTPOK

e lemorpadpua AaHHbIX
* PacnpepneneHue
* MMHUMYM N MaKCUMyMm
* Hannume naptnumm
* Konnyectso 3HaveHnnm NULL

* Pasmep CTPOKMU



J1oCTyn K pecypcam

* PasrpaHunyeHne oocTyna
* PecypcCHble rpynnbl
* MoHUTOPUHT noTpebneHns pecypcos

REATE RESOURCE POOL elt
MEMORYSIZE '40G'
MAXMEMORYSIZE '160G'
EXECUTIONPARALLELISM AUTO
PRIORITY 100
RUNTIMEPRIORITY HIGH
RUNTIMEPRIORITYTHRESHOLD 5

QUEUETIMEOUT 600
RUNTIMECAP '2700 SECOND'
PLANNEDCONCURRENCY 40
MAXCONCURRENCY 40
CPUAFFINITYMODE ANY
CPUAFFINITYSET None
CASCADE TO -

16



MOHUTOPUHT

e OTCneKMBaHME METPUK B peXXMMe PeasibHOro
BPEMEHM

* CPU

* 10

* Memory
* Network



MOHUTOPUHT

TERADATA VIEWPOINT IS

System

Session

Utilities = +

Add Content Select the portlets you want to add to your page

SYSTEM OVERVIEW SESSION MANAGEMENT UTILITIES

y 4

o

2 & O

Canary Response Times @
Monitor the canary query response times of a

system.

l?}\

Productivity
Monitor system health and query performance
trends of a system.

Space Usage @
Monitor disk space utilization.
System Health @
Monitor all systems' status and key metrics
against defined thresholds.

@)

Today's Statistics -
Monitor current resource use and compare
statistics to the same period week-over-week.

@
Q

O

Completed Queries @

View the final status of queries that ran on a
system.

?
Lock Viewer @
View lock contention between sessions on a

system.

(?)

My Queries N
View and manage your queries from multiple
systems.

|_§1

Query Groups
View and manage groups of queries that meet
predefined criteria.

© O

- (?
Query Monitor 4
View and manage all queries ona Sing]e
system.
| ’_)1

Query Spotlight N
View completed queries that exceeded user-
defined thresholds.

>
=

s
-

Remote Console @
Run Teradata Database console utilities

remotely from Teradata Viewpoint.

SQL Scratchpad
Run SQL queries and retrieve the results.

Viewpoint Calendar N/
Schedule and communicate date and time-
based events to users.

18



OHUTOPUHT

@

=

Critical  Recovering Up

@*R
sl

e |[DOL

a« > Databases and Clusters > ssbm > Overview

Total number of database nodes:1
50 %

0% 10:30 10:45 11:00 11:

Percentage

— Avg CPU Usage(%) + CPUUsage By Node(%) — Ave Mem Usage(%)
+ MemUsage By Node{%) — Avg Disk 1/0 Usage{%)
* Disk 1/0 Usage By Node(%)

Running Queued

Default monitoring for this database is active.

No custom thresholds are currently active.

Customize threshold monitoring for this database

Overview

15

Activity

Max Queue Tim

1

o]

General Pool Activity (Last 24
2sac

200000 MB 5
g
2
158 b o
v
[
0 ws  E
sec 7]
0800 Nov & <
= Max Queue Time — Avg Free Memory ~—— Resource Rejections

24 0

Completed Failed
(Last 24 Hours) (Last 24 Hours)

I
[

Manage

1
#of Queries

M Running Queries @ Queued Queries

Design Explain License

& dbadmin logout @ ao

(%) AutoRefresh Lastupdate: 09 Nov201511:1%:12 &)

Settings

Resource Rejec tio

Down

Running and Queued Queries

1

Total: 1
Version: 7.2.0-0

0

Running Queued

.-1
- -
-

0

Unsegmented Unsafe/not Up
ToDate

For Largest Schema : public

Disk Space Usage

Taral: 1 Nodes

0
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MOHUTOPUHT

(/1) | VERTION & dbadmin Logout @ &0
A ) Databasesand Clusters »  VMartactivity @AutoRefresh  Lastupdate: 06 Jan 2014 18:30:53 (@)
Zoom [[AR] 1d | 1w ] [ ® user Query ) System Query — CPU (%) — Memory (%) — Network TX (%) Network RX (%) — Max Disk 10 Usage () |
Monday, Jan 6, 18:07
User Query: 86
System Query:
5 CPU (%): 73.16
a Memory (%): 77.56
g Network TX (%): O
g -0
5l Max Disk IO Usage (%): 65.72
S
2
o
]
5 e
. e ~ e - ) o <
00%
s
H
= —
= | ]
]
3 sox A
: l \ I
)
Z
5%
| \
17:30 17:35 17:40 17:45 17:50 17:55 18:00 18:05 18:10 18:15 18:20 18:25
E' 3.Jan 12:00 4. Jan 12:00 5. Jan 12:00 6. Jan 12:00

Overview Manage License Settings Design Explain



MoaenmpoBaHume
NaHHbIX



AbcTtpakTHoe DWH

Stage + CORE + Marts

* Stage — npmnsemnaem gaHHble as is. Hy»xeH ans
PA3rpy3KmM MCTOYHUKOB OT TpaHCHOPMaAL NN, ecnu
X HeNb3A AeNnaTb Ha Xoay.

 CORE — 3710 1O, 4TO Mbl Byaem pa3bupatb. ITO
crnocob moaenmpoBaHUA AaHHbIX B XPaHWUULLE,
KOTOPbIN OTBEYAET HALLUM LLENAM.

* Marts — cnomn npeacTaBneHmna AaHHbIX ANA
NnoJsZib3oBaTenemn.



Haww ... uenmn?

TpeboBaHUA K CaMOMy XPaHUAULLY
¢ reTepOFeHHOCTb MCTOYHUKOB

[MBKOCTb MOAENN AAHHbIX

CkopocTb 06HOBNEHUA

YCTOMYMBOCTb K 06BEMY
MoaaepKa NCTOPUYHOCTH

TunoBble Keuncoil:

* BKntoyeHMe HOBbIX AaHHbIX

e OTpaboTKa n3ameHeHU Ha ypoBHe CORE (DDS)

e Co3paHue Noab30BaTe/IbCKMX NPeACTaBAEHNI N UX CONPOBOXKAEHUNE



cTopma noaxoa0s

* Inmon: top-down, normalized, integrated,
enterprise

* Kimball: bottom-up, denormalized, process-based,
specific

e Data Vault (Daniel Lindstedt et al)
* Anchor Modelling (Lars Ronnback et al)



[Moaxoa Bill Inmon

Data Sources

Staging

The Data Warehouse

Data Access

v
Data Marts

Cubes
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[Toaxoa Ralph Kimball

Data Sources Staging The Data Warehouse Data Access

Workstation Group

End Users

Cubes

26



Data Vault

e Ectb TMNK3auma pmnsnyecknx obvexktos CYB/1
* ECTb MeTo40/10rMA UX co34aHnA, CONPoOBOXAEHMNA
* ECTb Nnpumepsbl peanmsaumnm

* HP Vertica, npoeKTUpoBaHue XpaHUAULLA OAHHbIX,

6O0NbLUNX AAHHbIX

27


https://habr.com/en/post/227111/

Pa3sHble moaenun NC

i E %
\liC1 /,// \nc2 /
P - }
- \MUC3 | |
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MOZENb
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Tunnbl cywHocTten B DV2.0

@ &L %

HUB LINK SATELLITE
XpaHuT cBa3b bU3Hec- Ncnonb3yetca aonAa ceaAsu JTO BE€Cb KOHTEKCT.
K/I0Ya C X3LWW-K/II0YOM.  MexXay Xxabamu e XpaHWT BCe CBOUCTBA,
* U meTagaHHble. N TOJ/IbKO XABAMWU OTHOLWEeHMA N Npoyee.
* Bcé. Hukakux e  XpaHut = 2 xaw-Knwouen < OTparkaeT U3MeHeHUsa BO
CBOMNCTB 0ObeKTa He xaboB 1 meTagaHHbIE. BPEMEHM.
XPaHUTCA. * bonbwe HKMyero. * Bcerpga ccblaeTcA
NHTepTemMnopanbHOCTU Y TONbKO Ha 1 XAB nnun
JIMHKOB TOXE HeT. JInHK. T.e. coaepunt

CCbINKY Ha PK aTnx
CYLLHOCTEN 30



[Tpnmep JIM /]

Auvpexuma

9710 06bIYHaA
Jlormyeckan moaenb

MnaH npoussoacTBa
(Mapka — Mepwuoga)

CywHocTtb
onpegensetca
NIOTMYECKMM pa3pesom
(nHorga, He
YUYUTbIBAKOLLMM e e —
NHTEPTEMMNOPANbHOCTD)

MMeHHO TaK 0ObbI4HO
NOKa3sartenm

g
man
Mapka - Siusma — MNepuoga)

\/
YcTaHoBKa - [IO/IKHOCTD -

Mepuog
WV

[OmKHOCTD

A
P Mokazatenn MKN3 - [loKHOCTD
- Nepuog

MapameTpbi
Mokazarenb MKIM3 — MNepuoa

BbIrnaamT mogenn 8 NC

Y710 C HUMK AenaTb B

X0?

R e s s - e e s

e ———— e ——
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[Tpeobpasyem CyLLHOCTH

/”
.
-
-

> | Hiey (PK)  Meta [

m=::::::_> " Fikey (FK) Vot ﬂ‘ HKey ref
~~~~~~~~~~~~~~~~~~

SAT CompanyProps
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[Tpeobpa3zyem CyLLHOCTU

Oi

——— HUB Company

SAT CompanyProps

HUB Facility

-z

SAT FacilityProps

33



[Tpeobpazyem TNHKM

HUB Company

ol HKey (PK) Meta
+ LGRS Meta

-z

SAT CompanyProps

-

HUB Facility

SAT FacilityProps
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[Tpeobpazyem TNHKM

Mpeanpuatue

MNpowuzsoacTeo

YcraHoBKa

Tar

<

HUB Company

-z

SAT CompanyProps

1l

LINK CompanyFacility

HUB Facility

SAT FacilityProps
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4TO BHYTpPU

GENERATED FIELDS
EXAMPLE FIELDS

C 7 &

HUB Company SAT CompanyProps LINK CompanyFacility

HK_Company (PK) HK_SatCompany (PK) HK_LINK (PK)
HK_Company (FK)

LoadDate (PK) LoadDate (PK)

RecordSource LoadDate (PK) RecordSource
RecordSource

CompanylD HK_Company (FK)
LoadEndDate HK_Facility (FK)
RecordHash
DirectorName
PhoneNumber

KPP
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N Tenepb elle pas

& %

HUB LINK SATELLITE
XpaHuT cBa3b bU3Hec- Ncnonb3yetca aonAa ceaAsu JTO BE€Cb KOHTEKCT.
K/I0Ya C X3LWW-K/II0YOM.  MexXay Xxabamu e XpaHWT BCe CBOUCTBA,
* U meTagaHHble. N TOJ/IbKO XABAMWU OTHOLWEeHMA N Npoyee.
* Bcé. Hukakux e  XpaHut = 2 xaw-Knwouen < OTparkaeT U3MeHeHUsa BO
CBOMNCTB 0ObeKTa He xaboB 1 meTagaHHbIE. BPEMEHM.
XPaHUTCA. * bonbwe HKMyero. * Bcerpga ccblaeTcA
NHTepTemMnopanbHOCTU Y TONbKO Ha 1 XAB nnun
JIMHKOB TOXE HeT. JInHK. T.e. coaepunt

CCbINKY Ha PK aTnx
CYLLHOCTEN 37



Ewe npumepsbl

—0—%

SAT ProductionPlan

HUB Mark SAT MarkProps

——— Lo
@——"—%

LINK MarkLine SAT LinkMarkLineProps

NnaH npou3seoacTea
(Mapka — Nepwnoa)

- JluHma — Nepuoa)
v

SAT MDP

—%

HUB Line SAT LineProps
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A KakK Bbirnaamt DV 2.07

SOA/ESB

(batch)

(real-time)

e

-
Finance

—

Contracts

AN

Staging

Enterprise Bl Solution

Enterprise Data
Warehouse

Star Schemas
Cubes

/’

/ Staging Area

(relational)

(batch)

Report Collection

Operational Vau
Metrics Vault

Data Vault

(felational EDW|

]
Meta Mart
Complex Business Rules Metrics Mart

Information Delivery

\\

Error Mart
/

BT
FER

NoSQL

Master Data




[Tpoymep opraHmn3aumnm ci1oes

Case by case —

/\ Ha YCMOTpeHMe KomaHA

Stage

Mpen
Y y
O MoKeT oMLATLGR DDS
o
() yoaneHue ODS

Mycopa/ny6nmKaTos v

e o

() XpaHUT UCTOPUIO ~ HOpManusauus

) yHUpmKauus
() MOXET o4nLLaTbCs

\ 7_9«,'

TEXHUYecKkne oCobeHHOCTH:

(O Tonbko Insert

O yHudnumpoBaHo
domsnyeckoe xpaHeHune

(O epguHble TUMbl JaHHbIX

(O MeTagaHHble

T o
Data
'X Marts
N O
DDS () onTUMU3auusa noa
YyTeHue
() Hap DDS vnu Hap
o~ APYrMMU BUTPUHAMMU
eauHasa JIM[
cTporasi METOAO0Norus u
HENMWHT

CypporaTtHble Kroun u
CCbINKU NO HUM
Ou3Hec-noruka
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HO Beab He TaK BCE NPOCTO

* Business vault -> Computed Sat, Computed Link
(Exploration, Aggregate, ...)

* Business key change -> SAL Links
* Optimization -> Point-in-Time Links, Bridge Links

* bonee 20 apXUTEKTYPHbIX LLAOIOHOB



Ultimate DB Model?

* Bo3morkHO. Ho BOT YTO eLé Hago obcyamnTb

* «A Kak ny4yuwe?». EcTb apXmMTeKTypHble LWabNOoHbI.
* KaK 3anunTb?

 KaKk goctaTb?

* YTO Tam c anaentamm?
* YTO CO CKOpPOCTbIO?

* Y10 Cc pa3paboTkomn?

42



Anchor Modeling

Ana mopennposaHma UCNob3yeTca 6-A HopmasibHaA Gpopma
* Anchor ~ HUB (#)

* Tie ~ Link (#)

* Attribute, Knot ~ Sat (#)

* Anchor Modeling Basics

43


http://www.anchormodeling.com/

Anchor Modeling

aKX Jeole] |

Anchor

Static attribute

Historized attribute

Static tie

Historized tie

Knot

of

\. Event

Revenue

I
\\ | subset
— WasHeld

Performance

- Date

Audience

in
isPlaying =
! wasPlayed
Program ParentalType
= having
in
- wasCast
Name =
— = parent
I got
exclusive
Rating !
one
ProfessionalLevel (r)
man
y Name (r)
. P . ProfessionalLevel
immobile in the layout Gender
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CpaBHUM?

*/) CO_DNM_Company_DirectorName (r)

CO_KPP_Company_KPP ' * HUB Company SAT Companyprops
o B *./) CO_PHN_Company_PhoneNumer (r)
* /) CO_INN_Company_INN \u
e */) CO_CID_Company_CompanyD (r) f - ‘,&
! consistsOf
0_constsson i sin (<8 . LINK CompanyFacility SAT LinkCompanyFacility
= isin
\ FC_Facility &
%
HUB Facility SAT FacilityProps
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Anchor vs DataVault

DV

Pa3pelleHa rpynnMpoBKa aTpmbyTos
JINHKX He NMMetoT UCTOPUYHOCTHU

Ha N"MHKN MOXHO HaBeWnBaTb KOHTEKCT

EcTb best practices no
CerMmeHTUPOBAHMIO, COBETbI MO
HaWMeHOBaHMUIO

CywHocTb He Bcerga immutable (moxeTt
HbITb HOBbIM BM3HEC KAtoY)

[lecTpyKTUBHaA 3BOOLMUA CXEMbI

Mo pedonty ncnonbsyert record time B
meTa (load date)

Anchor

ATpnbyTbl BCeraa no otae/ibHOCTU
JINHKM MmoryT 6bITb MCTOPUYHDI

MOHO, TO/IbKO €C/IN 3TO CYLECTBEHHO
onpeaenset cBsA3b (6HP) (npumepbl —
TEeMNOpPasIbHOCTb)

YéTKaa metoaonorua, BNAOTb A0
HAaMMEHOBAHMA CYLLHOCTEN N PU3NYECKOMN
Moaenu

CywHocTb Bceraa immutable

HenecTpyKTMBHasA 3BONOLMA CXEMbI

Mo pedonty ncnonbvsyetcsa change time 8
MeTa



Anchor & DataVault

Ob6e moaenu

* MNO3BONNAKOT OTHOCUTENTbHO JNIETKO UHTETPUPOBATD
HOBblIE AdHHbIE

* CNIOXHbI ANs npAmoro Querying co CTOPOHb
nonb3oBaTeNs

* MmoryT bbicTpo paboTtatb B8 MPP
* MOTYT NMPEBPATUTLCA B OFPOMHbIN CKNag Tabanuy

* OTBEYaloT TpeboBaHMAM (KoTopble ObiM B CAMOM
Hayane)



[lemo



[1paKTUKa

* 3arpysmm UCTOYHUK

IF NOT EXISTS SBX.STG_OPER (

* Noctponm DV 2.0 BUSINESS. DT DATE .
PLANT_PRODUCT_ID,VARCHAR(64)
* [locTpoum BUTPUHY PLAN NUMERIC(18,5),

FACT NUMERIC(18,5),

(DT, PLANT_PRODUCT_ID)

* 3arpy3mm MHKpemeHT

- DT,
* Paclwinpumm aTpuUByTHbIN PLANT_PRODUCT_ID

SEGMENTED BY HASH(DT, PLANT_PRODUCT_ID) ALL NODES
COCTaB , ( - -ID)
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Pe3ynbTaTbl 3aHATUA

* Jlydywune npaktnkn MPP DWH

* [Toaxoabl K MOAETMPOBAHMNIO XPAaHUNNLLA
* Bill Inmon
* Ralph Kimball
e Data Vault
* Anchor Modeling

* lemo



CCbINNKM Ha maTepumansl

e \Vertica+tAnchor Modeling = 3anycTn pocT cBoeu

rPMOHULbI

* HioaHCbl peaan3aumm KOJIOHOYHOro XpaHeHus
naHHbIX - HUHKonau fonos (Avito)

e Data Vault basics by Dan Linstedt
e Anchor Modeling + Online Modeler

* Google BigQuery Performance best practices
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https://habr.com/en/company/avito/blog/322510/
https://www.youtube.com/watch?v=_8DFvqy1Wkw
http://danlinstedt.com/solutions-2/data-vault-basics/
http://www.anchormodeling.com/
https://cloud.google.com/bigquery/docs/best-practices-performance-overview

JlomallHee 3a0aHMe

* CNpoeKTUpoBaTb CXeMyY AaHHbIX + [1ocTpounTb
BUTPUHY

* Mcnonb3osaTb Vertica (Docker) nnu BigQuery

e laTaceT: 3axBaT AaHHbIx 13 divolte (* nam GCP
Public Datasets)

* Definition of Done:
 DDL obbekToB
DML waroB npeobpa3zoBaHUM
* * OnuuoHanbHO: TecTUpOBAHUE Ha OLLINOKMU
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https://github.com/divolte/divolte-schema/blob/master/src/main/resources/DefaultEventRecord.avsc
https://console.cloud.google.com/marketplace/browse?filter=solution-type:dataset

PepreKkcuA

* Y10 Bam 3aNOMHUAOCH HosbLLe BCero
* [TponTn onpoc



Bawin Bonpochk!?




