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KpaTkaa ncropusa DWH

¥
/0-e

oarap Kogp v penunoHHas
Moaenb OaHHbIX

BestDoctor

X
80-e

TepMuH “Business DWH”
bappu esnunHa u lNona Mépodu

¥

90-e

MNoasneHune Teradata, Oracle,
IBM D2

Pa6oTtbl Bunna MHMoOHa
n Panbda Kumbanna

¥

00-e

MossneHue Greenplum
n passmntne MPP nogxonos

%*

10-e

O6naydHblie TexHonorum B DWH:

Amazon Redshift, Google
BigQuery, Snowflake

¥

20-e

Trino, Apache Doris, YugaByte,



[looxopnbl K peanusaunn DWH
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VIHTerpupoBaHHbIe
apXUTEKTYpPbl
(Monolithic DWH)

XpaHunuuie gaHHbIX U BbIMUCNIUTESIbHbIE
pecypcbl HaXoOAaTCcAa B OOHOM PNU3N4YECKOM
NpPOCTpPaHCTBE UM B OOHOM NPOorpaMMHOM
peweHunn (Greenplum, Teradata)

BestDoctor

¥ Bbicokas Nnpomn3BoOUTENbHOCTL ANS
crneumopmnyeckmnx 3agad (B TOM YMUCIE 3a CHET
OTCYTCTBUA 3a€PXKN N3-3a CETEBbLIX
B3aMMOOENCTBUN MeXAY KOMMOHEHTaMW)

¥ YnpolieHHas HacTpoiika 1 ynpaBneHue
(No NpuHUKUNY “€edANHOro okHa" + HeT
HEOBXOOMMOCTW PacrnbINEHNA B CTOPOHY
ocBOeHna 60nbLUEero TeXHONOrM4eCcKoro

cTeka)



PasneneHHble
APXUTEKTYPDbI
(Decoupled DWH)

B pasneneHHbIX apxnutekTypax KOMMNOHEHTbI ¥ BO3MOXHOCTb YBENMYMBATbL XPaHUULLE 63
XpaHEeHUs 1 BbIMUCTIEHUN pa3feneHbl, YTo HEOBXOONMOCTU YBENNYEHUSA BbIMUCTTIUTENbHbIX
NO3BONAET MacLlTabupoBaTb UX HE3ABUCUMO MOLLIHOCTEWN, N HAOOOPOT

opyr ot gpyra (Redshift, BigQuery,

. ¥ OnTuMM3aumsa 3aTpaT 3a CHET BOZMOXHOCTU
DataBricks) 5 P

MHTEPAKTUBHOIO N ONepaTuBHOIO
KOHPUrypmnpoBaHUsa CII0EB 06paboTKMU
N XpaHEeHUS

BestDoctor




Tekywme TeHOeHUUn pasBUTUA
nemnxkos DWH
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Tekywme SaaS peanumsaumm

pa3aenieHHoro nogxona
(Ha NnpuMepe DataBricks)
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Tekywme SaaS peanusaunm pasgesiEHHOro nogxona

(Ha npuMepe DataBricks)
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Apxutektypa DWH
B BestDoctor
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Apxutektypa DWH B BestDoctor
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HepocTaTku

® Bbicokas CTOMMOCTb U3-3a NULEH3UPOBAHUS
+ TpeboBaHUA K KOHPUrypaLUnsMm cepBepoOB

® Heob6xoaMMoOCTb rOMOreHHOro KOHPUrypmnposaHuma
cepBepoB (CTpenseT B HOr'y, eC/nin y3kKne MecTa
3a0EeUNCTBYIOT TOJSIbKO OOUH aCNeKT pecypcos)

ApanTtep ona DBT Bce ewe B community pexume

©

Hann4dme 60onbLLIOro Ymcna HiaHcoB a9
napTULMOHUPOBAHUSA

HexBaTka coBpeMeHHbIX npoueanyp onTMMmaauumn
aHanMTU4YeCcKmnx 3anpocoB

BestDoctor



OCHOBHbI@ KOMMNOHEHTHI
paszneneHHoro DWH
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TexHonornyeckume
KOMIMOHEHTHI:
Storage Layer

Kakmne TexHonormm MOTyT ObITb MCMONb3OBaHbI:

B koHUenuun pasnenéHHbix DWH croi ¥ Object/S3 Storage
XpaHeHunsa oTBeYaeT 3a pusnyeckoe

npencTaBfieHne gaHHbIX, Had KOTOPbIM ¥ HDFS

BMOCNEeOCTBUM BbICTPAUBaETCH CroM

abcTpakumm B Buae Metastore ¥ MapR FS

[1on 3TOM NocnenHM NO3BONAET OQHO3HAYHO

CMannuTb NOfb30OBaTENIbCKMNIM 3anpocC Ha % NAS
KOHKPETHbIE danbl, KOTOPbIE OOTKHbI ObIThb

ob6paboTaHhbl
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TexHONnornyeckue
KOMMOHEHTbI:
Compute Layer

A3 cylecTByOLWNX TEXHONOMUMN:

Compute Layer, Kkak 1 criegyeT ns Has3BaHu4,
OTBEYaEeT 3a NpeobpasoBaHME U BbIMNOSTHEHNE
aHanMTUYECKOro 3anpoca B peanunax apmxka
06paboTKM (3TO MOXET ObITb NPOKCMPOBaAHNE
3arnpoca Ha MCTOYHUKK, 0bpaboTKka “ChIPbIX”
$dannoB nnm cobCTBEHHbIE CLUEHaAPUN
BblMMCNEHUW HaO, OaHHbIMA)

¥ Trino - Fast distributed SQL query engine (Ha
ero 6ase paspabatbiBaeTcsd CedrusData)

¥ Dremio - Unified Lakehouse Platform for Self-
Service Analytics

¥ Drill - Schema-free SQL Query Engine

¥ Doris - Open Source, Real-Time Data
Warehouse
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TexHonorn4yeckune
KOMMOHEHTbI:
Catalog/Metastore

Cnocobbl peanusauum:

He ctouT nyTtaTtb Catalog B cMbicne Metastore ¥ Hive
C KaTaJioroM gaHHbIX Kak cywHocTbto Data
Governance! B koHTekcTe yacTtn DWH Catalog
ABNAEeTCd XpaHnnmuem MmetanHpopmaummn

O TOM, KaknM obpa3oM TabnmyHble gaHHblE
(nornyecknn crnon abcrpakumm) ceasaHbl

C PU3NYECKON CUCTEMOU XPaHEHUS

¥ Iceberg REST Catalog
¥ Nessie server

¥ JDBC catalog
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Y10 Takoe Iceberg Catalog?
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lceberg vs Parquet

<Iceberg Catalog>

dbltablel
current metadata pointer

SN— -

metadata file

metadata file metadata file

\/
manifest manifest
list list

manifest manifest manifest
file file file

data layer

data files data files data files
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from dotenv import load_dotenv
load_dotenv()

: insurer_id: optional string,

: order_1id: optional string,

: local_order_date: optional date,

: local_order_time: optional timestamp,

: local_order_end_date: optional date,

: local_order_end_time: optional timestamp,
: number_of_passengers: opttonal int,
request_type: optional string,

: date_query: optional date,

10: load_ts: optional timestamp

import os
from pyiceberg.catalog.rest import RestCatalog

O 00 O Ul B WN B

catalog = RestCatalog(
name="bd-catalog",
uri=os.environ.get ("ICEBERG_REST_CATALOG_URL") ),

partition by: [local_order_date],

sort order: [],
snapshot: Operation.APPEND: 1d=7705771013511283294, parent_1d=3764969941883322876, schema_1d=0

metainfo = catalog. load_table(os.environ.get("DEMO_TABLE"))
print(metainfo)




ApxutekTypa HoOBOU NnaTdopmbl
naHHbIX B BestDoctor
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ApxutekTypa [ lnatepopmbl laHHbIX B BestDoctor
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Apxutektypa DWH B BestDoctor

(Stateless)

Trino
Coordinator
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CueHapumn obner4yeHus npouecca paboThbl
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OnbIT aKcnayaTauum
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HeratmBHble Kenchl

® [Oerpapauus Bsaumopeiicteus ¢ DWH B non-OLAP
cLeHapusix

® CrnoxHocTb B MUrpaunm akTyapHbIX BAUTPUH U
npouenyp pacyeta ns-3a LUMPOKOro YPOBHS
NPOHUKHOBEHUA XPaHUMbIX MpoLenyp

MuHoro boilerplate’a npu pabote ¢ gaHHbiMKn N3 1C
3a CYET MCNONIb3OBaHUA B nocregHen oounnus
KAQCTOMHbIX TUMOB
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[lone3Hble CCbINIKW

OpenAPIl Spec pna REST Catalog [lnarvH pna Kafka Connect’a

MepenTtn MepenTtn

NHTerpauua ClickHouse c Iceberg om [lnaruvH gna Flink’a

MepenTtn

MepenTn

b, opueHTposBaHHasa Ha paboTy co snapshot’amu
OAaHHbIX

MepenTtH
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https://github.com/apache/iceberg/blob/main/open-api/rest-catalog-open-api.yaml
https://clickhouse.com/docs/en/engines/table-engines/integrations/iceberg
https://www.dolthub.com/
https://github.com/tabular-io/iceberg-kafka-connect
https://github.com/apache/iceberg/tree/main/flink

3aKsitodeHne n Bonpochl
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Cnacunbo
3a BHUMMaHume!

btw let’s keep in touch (:

¥ BestDoctor



