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CpaBHeHue Big Data pelieHun ans
aHannTN4eckon oopaboTkn
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INTnyHoe MHeHue

VIHbopMaLus B 9TOM AoKNaae ssBNAeTcs MOUM
CYyOBbEKTUBHBIM MHEHUEM N OCHOBaHa Ha MOEM
onbITe, 3HAHUSX U 3abNyXXOeHUsAX ;-)

CyxopykoB Nropb SECR2018
CpaBHeHuve SQL "gBmxkos" ans big data aHanutukm 2



BigData B opTOAOHTUM.

ObpaboTky “netabanTHbIX” MAaCCMBOB «CbIPbIX» OaHHbIX:
3D ckaHoB, pe3ynsrtaTtoB 00paboTkn AaHHbIX B CAD
CUCTEME U XypHanoB onepaunn 3TOU CUCTEMBbI.

TpaHcdopmupyem reometputo 3D mogenen B
KONMMMYECTBEHHbIE KNMHUYECKUE MoKa3aTernu.

Oborawaem KrnmHu4yeckme aaHHble OONOSTHUTENbHOMU
MHOpMaLNEN.

[1aHHble cnyXaT ans aHanusa npoueccoB
Npon3BoACTBa, NNTaHUPOBaAHUA N Pe3ynbLTaToOB JieYeHUs
nauneHToB. OCHOBHbLIE NOTPEDOUTENN OaHHLIX - rpynna
Data Science v rpynna Business Intelligence.
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Kakne gaHHble mbl oOpabaTbiBaem

3D ckaHep iTero — ognH 13
NCTOYHMKOB AaHHbIX O TrEOMETPUMN.

https://habr.com/company/aligntechnology/blog/283470/
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Kakne gaHHble mbl oOpabaTbiBaem

.CAD cuctema
AnanHepbl (Kanbl) v

CAM/MES
(manufacturing
execution system)

https://habr.com/company/aligntechnology/blog/283470/
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Kak mbl oOpabaTtbiBaeM gaHHble?

XpaHunuule gaHHbiX: Amazon Redshift
Mcnonb3yem S3, SQS, EC2, RDS PostgreSQL

Asblkn B npoekTe: Java, xQuery, SOL

dpenmBopkn: Spring Framework/Boot, Aspectd,
Cucumber, SchemaSpy



CnabocTpyKTypMpOBaHHbIe OAaHHbIe

JSON Query Language(JSONIq) vs xQuery
MmnopTt n3 CSV daunnos B Redshift

declare variable ZSextDataset external;
declare variable ZloadId external:
let Sresult := for Stmd in SextDataset//THM4
let Sclinicalld := appls:calculateClinicalld(floadId, if(exists (Stmd/@TreatPFlanId))
then xs:int (Stm4/@TreatPlanId) else 0)
return for SoffTrackData in Stmd/ToothOfftrackData
return for Srow in SoffTrackData/0ffTrackField
return
<record>
<clinical id>{%clinicalld}</clinical id:>
<tooth id>{string($offTrackData/@Tooth) }</tooth id>

<movement>{Srow/Parameter [EHame="0ffTracklame"'] /text () } </ movement >
<movement value>{fn:normalize-space (fn:replace (fn:replace
($row/Parameter [BName='Value']/text (), 'mm',"'"}), 'deg','"')) }</movement wvalue:>
<movement limit>{fn:normalize-space (fn:replace
(fn:replace (Srow/Parameter [@Name='Limit']/text (), 'mm',"'"'), 'deg’,'") )</ movement limit>
<frecord:>
return csviserialize (<csvr{Sresult}l</csv>, map{'backslashes': trues()})

https://habr.com/post/352810/
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MapkeTUHr — Bpar pa3padoTuyuky

The Enterprise Journey to Cloud
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rStar‘\:ups Jovrney to Cloud

raifls scaffold...
heroku deploy...
fly 2ittle buddy...

~cloud native app

Danief Stori {turnoff.us}
Thanks to Michae® Tharrington
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MapkeTUHr — Bpar pa3padoTuyuky

[IpuBs3ka x nmocraBmiuky (auri. vendor lock-In, proprietary
lock-in, customer lock-in, «6apbep 118 CMEHBI ITOCTABIITHUKAY))
— OM3HEC-MOJICIb, B KOTOPOH YCTaHABJIMBAETCS 3aBUCUMOCTD
IOTPEOUTEIIS OT IPOIYKTOB U YCIYT OJHOTO ITOCTABIIUKA,
HAMEPEHHO CO3JAa0TCS OCJIOKHEHUS 111 CMEHEI ITOCTABIIHKA
13-3a BRICOKHX 3aTpar Ha IEPEXO..

IlocTaBiyky 3aMHTEPECOBAHBI HAMEPEHHO CO3/1aBaTh
3aMBIKAHUE I 3aBOCBAHUS OOJIBIIION JOJIM PBIHKA, YTO
WHOIJA IIPUBOJIUT K MOSABICHUIO MOHOIIOJIMU U «CTAaHIAPTOB

ne-GhaKkTo.

https://goo.gl/pEbNWR
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O0630p Bl ona aHaNUTUKK

Column-oriented DBMS :
Block 1 | 7369 | SMITH | CLERK | 7902 | 17/12/2000 |
Block 2 | 7489 | ALLEN | SALESMAN | 7698 | 20002/2001 |
Block3 | 7521 | warD | saLEsman | 7e98 | 220212001 |
M___"——__
Aggregate Operations SIOW faSt Row Database stores row values together
EmpMo EMame Job Mar HireDate
Insert/Update fast slow 7369 SMITH CLERK 7902 17/12/1980
Select singl d fast | 7499 ALLEN SALESMAN 7698 20/02/1981
elect singie recor as Slow 7521 WARD SALESMAN 7698 22/02/1981
Select few columns | skip unnecessary data | fast 7566 JONES MANAGER 7639 200471961
7654 MARTIN SALESMAN 7698 28/09/1981
Compression low high 7698 BLAKE MANAGER 7839 1/05/1981
7782 CLARK MANAGER 7839 9/06/1981
/f‘___________ ___________-_""‘-\
D at a L ak e Block1 | 7369 | 7499 | 7521 | 7566 | 7654 |
Block2 | SMTH | AUEN | warD | JOMES [ MARTIN |

Block 3 | CLERK
5 EH__

| SALESMAN | SALESMAN | MANAGER | SALESMAN |

___—______,—‘

Column Database stores column values together

noke |eaishyd a1015-Moy

ewayag [gafio] .

nofe| pasfyd alolg Lwnjog
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O0630p Bl ona aHaNUTUKK

Ha camom nene Bce ropasao CJIOKHCC.

Jlaxxe B row-oriented DBMS

https.//www.postgresgl.org/docs/current/static/storage-file-layout.html

https.//www.postgresgl.org/docs/current/static/storage-page-layout.html

https://medium.com/@djboris/postgresql-physical-storage-of-rows-
da20a1389509
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O0630p B ana aHanuTukn. Redshift

Based on Postgresgl 8.0.2 fork (ParAccel MPP)
v8.0.2 — 2005-04-07

+ AWS service integration, AWS hosted/managed
+ npuBbruHbie JOIN 1 SQL

- constraints

- ACKETUYHBIA HA0Op (PyHKIIMI

- Scalingup downtime

- EqMHCTBEHHBIN paOOTAIOIIMM BApHAHT UMIIOPTA JAHHBIX —

n3 S3

- «MopalbHO ycTapena»

CyxopykoB Nropb SECR2018
CpaBHeHve SQL "gBwxkkoB" onsa big data aHanutukm

12



O63o0p Bl ana aHanntukn. Greenplum

Based on Postgresql 9.0

v9.0 — 2010-09-20

+ Open source PG fork

+ Support complex SQL queries
+ Rich functionality

+ PXF datasources

- Scaling up and maintenance downtime
- Fork with backport of new features
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O0630p B ona aHanuTukun. CitusDB

Based on Postgresgl 10.0
v10.0 — 2017-10-05
+ Open source PG extension

+ Use latest PG versions and leverage It recent features
+ Distributed transactions

+ Rebalance shards without downtime

- Does not allow subqueries in the WHERE clause
- JOIN a local and a distributed table
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O630p Bl aAna aHanuTuku: Druid

+ Highly optimized for web metrics tasks
+ Very high ingesting rate

- Does not yet have full support for joins
- Limited SQL support
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O630p B ana aHanuntukn: ClickHouse

+ Highly optimized for web metrics tasks

- There 1s no global query plan for distributed query
execution.

- Does not yet have full support for joins
- Limited SQL support

https://github.com/yandex/ClickHouse

https://ruhighload.com/doc/clickhouse/development/architecture.html
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O0630p B ona aHanuTukun. CrateDB

Elasticsearch based
+ Full text search, GIS functions

+ Presto SQL parser, PG wire protocol
+ Blob storage

- Constraints, transactions

- Query optimization

- Hash join only for 2 tables
https://habr.com/post/323742/
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O0630p B ona aHanuTukun. PrestoDB

+ connectors for external data format

+ dozen of functions: window functions, geo etc
+ transaction support

- primitive table statistics

- query S3 data only with Hive
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O63o0p Bl ana aHanntukn. Apache Drill

+ schema free SQL

+ query S3/HDFS data directly
- 777
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O630p Bl anga aHannTUKKN: Dremio

+ query data from S3, Redshift, Elasticsearch
+ support Apache Arrow

- small OSS community
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O630p B pna aHanntukn. Apache HAWQ

+ Interactively query Hadoop data, natively via HDFS
+ Cost-Based Optimizer

- Incubating status (until Aug 15, 2018)

- Depends on Hadoop/HDFS
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O630p B

ba3a OcHoBaH Ha JOIN nobbix Tabnuy, PasHOpogHbie UCTOUHUKHU MonHOTEeKCcTOBbIN
BaAHHDbIX BaHHbIX NOMUCK, reonouncK
Redshift PostgreSQL 8.0.2 Ja Yepes Redshift Spectrum Het
Greenplum | PostgreSQL 9.0 [a Yepes PostgreSQL FDW, PXF [a
CitusDB PacwwupeHune PostgreSQL | [da Yepes PostgreSQL FDW [a
(PostgreSQL 10,11)
Druid Het
ClickHouse Het
CrateDB Elasticsearch, PrestoDB, 2 Tabnunubl Ja
Postgres wire protocol
PrestoDB Oa Ha leo pyHKUMMK
Apache [a Ha
Drill
Dremio Ha Ha
Apache Greenplum [a Ha
HAWQ
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Busyanunsauunsa/pokymeHTupoBaHue cxembl Redshift

https://www.dbvis.com/

http://schemaspy.org

Columns &

Related columns
Column

Albumid

Title

Artistid

Constraint

Showing 1to 3 of 3 entries
Table contained 347 rows

Comments

Type

int

nvarchar

int

Size

320

a4 Indexes &

Constraint Name

PK_Album

IFK_AlbumArtistid

Showing 1 to 2 of 2 entries

[ s o Reterenes |

tas PR

Wior k: Order Routing

TerkDreariD

Customer [table]

Ermployee [table]

Customerld

Employeeld

SupportRepld

ReportsTo

:1 [Brows]2>

Generated by SchemaSpy

:1 |59rows|1>

Invoice [table]
Invoiceld
Customerld

<1 [ #12rows] 1>

InvoiceLine [table]

Album [table]
Artist  [table] Albumld
Artistld ——o+ Avtistld
|2?5r0ws|1> <1|347r0ws|1>

Track [table]
Trackld
Album ldl

MediaType [table] /04 MediaT ypeld
MediaT ypeld Genreld
[ 5roms] 1> <3|35I33r0ws[2>

Genre [table]

Genreld

"'|25 rows I1 >

WorkOrder

WorOrgenD  wT
ProducsD mT

L mr

Stockedty A5 (el Onserey HScrappatEy 101
ScrappedGty  SMALLINT

surmae DATETIE
EndDate DATETNE
DusDate DATETNE

ScrpRoascniD  SMALLINT
DaTETINE

Jo—
Faettamme

FleExtngion

Rewishon

Crangetmber T
St
DocumentSurmmary
Documen:

rowpid

Mosteanats

InveiceLineld

Invoiceld

Trackld

<2 2240 rows

Playist [table]
Playlistld

m|1Brows |1 >

=
BVARCHARI0]
BVARCHARE]
BCHARIS]

BAVARCHARMAX]

VARBINARY A%

UNOUEIDENTFER
DATETNE

ScrapReason

T Pl
T

SMALLNT
EUTTTE S
DATETRE
DATETRE
oaTETIE
oaTETIE
cecmALEA)
remEY

DATETIE

Bill Of Materials

¢ emomawnasi T

FroauCiAssemblyiD T e
-

Campananal [
StartDate. owTETIE
EncDute oaTETIE

UniMeasweCode  NOHARIY
BOMLevel SMALLINT
FerdssembyQy  DECIMALEZ|
Mosfadnass oaTETHE

Cramas. Ty

|?3%||Tables: 25 ”References: 23

PlaylistTrack [table]

Playlistid

Trackld

<2 [8715r0ws]

View: List

Animate Layout:

Show One Link/Column:
Show Link Name: []

Auto Link Layout:
Bridge Links:

Links to Columns:

Node Content: | Columns

Overview - Docked:

B
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