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XpaHeHue n obpadboTKa AaHHbIX

* Online Transaction Processing (OLTP)
RDBMS (Oracle, MySQL, Postgres, etc.)

* Online Analytical Processing (OLAP)
Clickhouse, Snowflake, PrestoDB, etc.

« Key-value (NoSQL)
Aerospike, Redis, Memcached, Hazelcast

* Persisted Queues
Kafka, RabbitMQ

» CeTeBoe xpaHunuule dannoB/od6bLEKTOB
NFS, AWS S3, MinlO, HDFS



Informed Business Decisions

OLTP vs OLAP
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OLTP vs OLAP

Relative query processing time (lower is better)

ClickHouse : 1.00
Vertica : 5.66

100,000,000 rows, various SELECT operations

NcTouHuk: https://clickhouse.tech/benchmark/dbms/



OLAP cueHapumn paboTbl

nogasnstouwiee 60MbLLNHCTBO 3anNpPoCcCoB - HA YTEHUE;

OaHHble 0OHOBNAKTCA ocTaTOYHO 6onbwrmu nadkamu (> 1000 cTpok), a He No
OQHOW CTPOKEe, UM He OBHOBNAKTCA BOOOLLE;

AaHHble gobasnaTea B B[], HO HE N3MEHSATCS;

NPW YTEHUN, BbIHUMAETCS 4OCTAaTOYHO DOMNbLUOE KONMMYECTBO CTPOK 13 BJ], HO
TONbKO HEDOOSbLUOE NOOMHOXECTBO CTONOLOB;

Tabnuubl ABAAKOTCA «LWUMPOKUMUY, TO €CTb, coaepaT 6onbLLUoe KONMYeCcTBO
CTONOLUOB;

3anpockl NOyT cpaBHUTENBHO peako (06bIYHO HE Boriee COTHN B CEKYHAY Ha
cepsep);

NpW BbINOMTHEHUM NPOCTbLIX 3aMpPoCcoB, 4OMNYCTUMbI 3a4ePXXKK B panoHe 50 Mc;
3Ha4YeHuda B cTonbuax 4oCcTaToMHO MESKMe - Yncna u Hebonblune

TpebyeTcs BblicOKasi NponyckHass cCnocobHOCTL nNpu obpaboTke ogHOro 3anpoca
(00 MUNNUapaoB CTPOK B CEKYHAY Ha OOWNH cepBep);

TpaH3aKuMn OTCYTCTBYIOT;

HU3KNe TpeboBaHUS K KOHCUCTEHTHOCTU OaHHbIX;

B 3anpoce ogHa 6onbLwaga Tabnuua, Bce Tabnuubl KpoMe 04HON ManeHbKUe;
pes3ynbTaT BbINOMHEHUS 3anpoca CyLWEeCTBEHHO MEHbLUE UCXOOHbIX AaHHbIX - TO
€CTb, AaHHbIE PUNLTPYIOTCA UNU arpernpyroTcs; pesyrnbTaT BbiNOSHEHNS
nomMmeLllaeTcsl B ornepaTmMBKY Ha OHOM CepBepe.



OLAP peluieHnsa

« HapgcTtponka Hag RDBMS

Microsoft SQL Server Analysis
Services, Essbase, Oracle Database OLAP
Option, Mondrian

e Column-Oriented Databases
Yandex Clickhouse, Amazon Redshift,
Vertica, Apache Druid, Snowflake

* Distributed SQL query engine
Facebook PrestoDB, Apache Impala, Apache
Hive



Column-Oriented
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Column-Oriented vs Row-Oriented
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Yandex Clickhouse

Mcnonb3yeTtcsa ana Yandex Metrics

Open Source

100,000,000 - 1,000,000,000 cTpok B cekyHay
Ha 1-n HoAOe

2Tb paHHbIX B cekyHAy Ha krnactepe n3 400
HoO

'IpocTOTa pa3BeEPTKU U HACTPOUKU
"loooepXnBaeTt o4YeHb CroXxHble SQL

NOKM UMMNOPT AaHHbIX N3 pa3HbIX
ncrouHukos: CSV files, Parquet files, RDBMS,
Kafka n 1.4.

[loooeprkka mogmnduKaunm gaHHbIX




Yandex Clickhouse

ClickHouse has built-in sharding & replication

ClickHouse ClickHouse Zookeeper
SELECT ... i
FROM event ClickHouse ClickHouse Zookeeper
GROUP BY ... event
pVEe o event_loc
Result Set I | i
e ClickHouse ClickHouse
- Zookeeper
| I
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Multi-Cluster Shared Data Architecture

Snowflake
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Facebook PrestoDB

Bl Tools/Notebooks/Clients
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AWS Athena

CREATE EXTERNAL TABLE “nginx_202006(
‘remote_addr” string COMMENT ",
‘remote_user string COMMENT ",

‘day” string COMMENT ",

‘month” string COMMENT ",

‘year string COMMENT ",

“time” string COMMENT ",

“zone” string COMMENT ",
‘method” string COMMENT ",
“type” string COMMENT ",

‘pathl” string COMMENT ",
“trackingid” string COMMENT ",
‘path2” string COMMENT ",
“http_protocol” string COMMENT ",
“status_code” smallint COMMENT ",
“other” string COMMENT ")

ROW FORMAT SERDE
‘org.apache.hadoop.hive.serde2.RegexSerDe'

WITH SERDEPROPERTIES (
'input.regex'="(\S+) - (\S+) W(\S{2H)\WMWNS{SHWWNS{4H\:(\S+) (\\S+)\\] W' (\S+)

Wrth\WV([A?/]+H)(["=]+)=(" &]+)(\S*) (\S+H\W* (\d{3}) (.+)")

LOCATION
's3://mytest-bidder-logs/nginx_202006'

TBLPROPERTIES (

‘compressionType'='gz’

)



AWS Athena

CREATE EXTERNAL TABLE ‘request’(
“time’ bigint, "timebid" bigint, "type" string, “cid" string, “crid” string, "user_id" string, "sspid" string,
“appid” string,
“skadnversion” string)
PARTITIONED BY (
‘year' string,
‘month’ string,
“day’ string)
ROW FORMAT SERDE
‘org.apache.hadoop.hive.gl.io.parquet.serde.ParquetHiveSerDe'
STORED AS INPUTFORMAT
‘org.apache.hadoop.hive.gl.io.parquet.MapredParquetinputFormat’
LOCATION
's3://mytest-prod/request'
TBLPROPERTIES (
'parquet.compress'="GZIP’,
‘projection.day.digits'="2',
‘projection.day.range'="1,31",
‘projection.day.type'='integer’,
‘projection.enabled'="true’,
'projection.month.digits'="2",
‘projection.month.range'="1,12',
‘projection.month.type'='integer’,
'projection.year.range'="2018,2025',
'projection.year.type'='integer’



AWS Athena

aws Services ¥ £ Aveek?22 ¥  lreland ¥  Support ¥
Athena Query editor Saved queries History Data sources Workgroup : primary Settings Tutorial Help What's new
< e

Data source Connect data source @ Newquery1 Newquery2 © <+

AwsDataCatalog = < select * from superstore;
Database

sampledb v
~ Tables (2) Create table Save as Create v | (Run time: 0.34 seconds, Data scanned: 0.08 KB) Format query Clear
» elb_logs i . . )

Use Ctrl + Enter to run query, Ctrl + Space to autocomplete Athena engine version 1  Release versions &

» superstore H

- Views (0) Create view N A
Results “
You have not created any views. To create a view,
run a query and click "Create view from query"
- order product qty amount
1 product
2 1 car 2 5000
3 2 bikes 1 2000
4 3 cookies 10 80

5 4 phone 1 5



Key-Value NoSQL DB

Fast single/multi put/get by primary key(s)
Atomic increment/decrement/etc. operations
Store complex structures

Secondary indexes

Persistence

Clustering: sharding, replication factor
Multi-clustering, async replication

SSD instead of RAM (Aerospike)
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Aerospike

Local apps Local apps
'y

Aerospike Multi-site

Cluster
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=@ Node 2 00 . N <8 Node 2 00
< Automatic = Node 3 00

USA West (Rack1) | NG e USA East (Rack 2)
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