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KomnaHua - pa3paboTymK cobCcTBEHHbIX
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O630pHasa HpopMaLus Q Quillis
Greenplum b

GreenPlum — aHanuTMyeckasa KONIoOHOYHaa MaccuBHO-MapannenoHaa CYb/]

HeCckonbKO B3aMOCBA3aHHbIX 39K3eMMIGp0B 6a3bl AaHHbIx PostgreSQL

o ApxutekTypHasa koHuenumna MPP, 6e3 paszgenernunsa pecypcos (Shared Nothing)

MPP — massively parallel processing (MaccoBo-napannenbHasa o6paboTtka)

* HezaBucumMble y3nbl, ocobeHHocTs MPP (npoueccop, onepatrBHas MaMaTh)

ABTOMaTMYECKOE pacnpeneneHme gaHHblx no y3nam (LapamHr)

* [lapannenbHble 3anpPoChl Ha y3ax
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Vanillav 6.19 Arenadata DB v 6.11.2 EE
Greenplum Command -
Center (GPCCQC) S Pae
Platform Extension Arenadata Command
Framework (PXF) Center (ADCC)
n Platform Extension
SLAE paes Framework (PXF)

PgConf2024

Vanilla vs Arenadata DB (cy6bekTuBHO




PXF (Platform Extension Q Qu'"'S
Framework) 01 AP

[Topoepxxka SQL 3anpocos K
BHELUHUM UCTOYHMKAM OaHHbIX

PXF - nporpammHaga nnatdpopma, obecrneympatoLlas napasiesbHbin
BbICOKOMPOWM3BOAMUTENbHbIM AOCTYMN K AAaHHbIM




. uillis
PXF (Platform Extension Q Q
Framework) SOL sanpoce

PXF - nporpammHaga nnatdpopma, obecrneympatoLlas napasiesbHbin
BbICOKOMPOWM3BOAMUTENbHbIM AOCTYMN K AAaHHbIM

[TpocTon 1
CTaHOapTU3npPoBaHHbIN AP|

EE\

' PostgreSQL E E

M |crosoft

SOQL Server

ClickHouse




. uillis
PXF (Platform Extension Q Q
F ramewo rk) PopmMaTbl JaHHbIX

BapmnatmBHOCTb GOPMaTOB AaHHbIX

PXF - nporpammHaga nnatdpopma, obecrneympatoLlas napasiesbHbin
BbICOKOMPOWM3BOAMUTENbHbIM AOCTYMN K AAaHHbIM

MHS&
ORACLE




. Quillis
PXF (Platform Extension Q
F ramewo rk) He3aBncnmocTb OT Ni1aTpopMbl

Bo3MO>XXHOCTb 3arpalinBaTb AaHHDbIE
N3 Pa3JTINYHbIX ob1aYHbIX XpPaHWJTNLL

PXF - nporpammHaga nnatdpopma, obecrneympatoLlas napasiesbHbin
BbICOKOMPOWM3BOAMUTENbHbIM AOCTYMN K AAaHHbIM




. Quillis
PXF (Platform EXtenSIOn Q explore your business
F ramewo rk) MacwTtabunpyemMocTb

PXF 6 y MHOronoTo4YHOCTb, CMOCOBHOCTD
nporpaMMHad rmachopMa, oobecrievnmBarollad rnapasiiesibHbln paB6MBaTb 1 pacrnpenendaTb 3aga4v no

BbICOKOITT N3BOOUTESNIbHbIN TYMN K HHbIM
COKOMPOU3BOANTET AocTynkaa BbI6OPY laHHbIX U3 Pa3NINYHbIX BHELLHUX

MCTOYHNKOB
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Apxutektypa DWH

Cnoun cnpaBoYHbIX U
KOHCONMMOUPOBaHHbIX AAHHbIX

Cnon, Ha KOTOPOM BbIMOMHAETCA KOHCONUaaLUus AaHHbIX
N3 pasHbIX NCTOYHUNKOB

J1okanbHbIV cnow

Crnon NnepBUYHbIX JaHHbIX, HA KOTOPOM BbINOJTHAETCSH
3arpyska MHdopmMauum U3 CUCTEM-UCTOYHUKOB B
MCXOOQHOM KayecTBe 1 NoriHoM obbeme

Cnoun aHanUTUYECKUX BUTPUH ButpuHbl B ClickHouse

[aHHbIe Npeobpa3syoTca K CTPYKTypaMm, YaoOHbIM
Ona aHanumaa n UCnonb30BaHUS B aHaNMMUTUYECKUX

AHanunTnyeckune BUTPWUHbI BbII'PY>XEHHbIE B

ClickHouse gona Bl nnatdopm
oTyeTax
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ELT (Extract. Load. Transform. Q Qu'"'S

[Mooxon ELT nozsongeT BapuaHTbl 3arpy3ku: [laHHbIN 3Tan BKItOYaeT B cebd
M3BAEeKaTb BCe AaHHble Cpa3y * [lonHag 3arpyska MPUMEHEHWE K AaHHbIM Pa3MUHbIX
1M GOPMUPOBaTb HEKOE * VIHKpeMeHTHad npeobpa3oBaHUM ANa yaobHOro
YCIOBHOE «03€ep0 AaHHbIX» B 3arpy3Kka aHanm3a m OTYETHOCTU

JlokanbHoM crioe DWH
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EXTRACT - TRANSFORM
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ABTOMaTM3auma pa3paboTku Q Quillis

explore your business

NnporpaMMHOro Koaa

& BB O»

.J i n j a 2 TABJTULA pg_class
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ABTOMaTM3auma pa3paboTku Q Quillis

explore your business

NnporpaMMHOro Koaa

B, B

CONTEXT Python script
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ABTOMaTM3auma pa3paboTku Q Quillis

explore your business

NnporpaMMHOro Koaa

mEE DD

LLIABJ1IOH Jinja-render
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ABTOMaTM3auma pa3paboTku Q Quillis

explore your business

NnporpaMMHOro Koaa

w, 8

Jinja2 S8 7071

* [l[pouenypa
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[lonMep KOHTEeKCTa
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LLlabnoH u pesynbTaT

--1liquibase formatted sql
{% for entity 1in entities %)}
{% if entity.dest_table.fields 1s defined %}
--changeset {{ changeset_number }}
CREATE TABLE {{entity.dest_table.name}} (
{% for dst_field in entity.dest_table.fields %}
{{ dst_field.name }} {{ dst_field.type }}{% if loop.index < loop.length %},
{% endif %}
{% endfor %}
)
WITH (appendonly = true, compresstype=ZSTD, compresslevel=10)
DISTRIBUTED BY ({{entity.dest_table.distribution_by}})
{% endif %)} 20
% endfor % REATE TABLE 1lcl_testl.dest_testl (
id int

name3 varcharxr(256),

ldate2 time)

[TH (appendonly = true, compresstype=ZSTD, compresslevel=10)
IRIBUT (1d)
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JlornposaHue pe3ynbTaToB

ABTOHOMHbIE TpaH3akuuum - ecTb B Oracle, PostgresPro Enterprise 9.6

B Greenplum, nog kanotom koTtoporo Potgres 9.4 -HET

DBLINK -3aMeHa aBTOHOMHbIM TPaH3aKLUUAM
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PXF filter pushdown

Ta6nuua pakToB: KoHdurypaumoHHasa Ttabnuua:
CREATE TABLE fact_pxf CREATE TABLE config_ tbl
SMALLINT VARCHAR NULL
INTEGER VARCHAR NULL
SMALLINT
TIMESTAMP DISTRIBUTED REPLICATED
WITH
DISTRIBUTED
PARTITION BY RANGE
BY RANGE
START SMALLINT) END SMALLINT
START SMALLINT) END SMALLINT
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PXF filter pushdown

Npumep 1: MNpumep 3:
SELECT SELECT
FROM src_fact_ pxf FROM src_fact pxf
WHERE DATE WHERE DATE
NMpumep 2:
SELECT
FROM src_fact_ pxf
WHERE SELECT SMALLINT
FROM config tbl
WHERE

est_4pgconf=# SELECT datname, waiting, state, query FROM pg_stat_activity WHERE usename = 'idvp_test';

datname | waiting |

| idle in transaction | SELECT lyear, id, lmonth FROM public.fact_subpart_by_lyear

test_4pgconf | f
(1 row)
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I
OcobeHHOoCTU dunbTpauum Q Qus
LAHHbIX NO NapaMeTpy

Ta6nuua ¢pakTos: KoHdurypaumoHHasa Tabnuua:
CREATE TABLE fact_subpart_by_lyear CREATE TABLE config tbl
SMALLINT VARCHAR NULL
INTEGER VARCHAR NULL
SMALLINT
DISTRIBUTED REPLICATED
WITH
DISTRIBUTED
PARTITION BY RANGE
BY RANGE
START SMALLINT) END SMALLINT
START SMALLINT) END SMALLINT
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SELECT
FROM fact_subpart_by lyear
WHERE

SELECT SMALLINT

FROM config tbl WHERE
AND SMALLINT

Optimizer: Pivotal Optimizer (GPORCA)

-> Partition Selector for fact subpart by lyear

(dynamic scan id: 1)
Partitions selected: 8 (out of 88)

-> Dynamic Seq Scan on fact _subpart by lyear (dynamic

scan id: 1) Filter: (lmonth = 10::smallint)

Optimizer: Postgres query optimizer

-> Seq Scan on

fact _subpart by lyear 1 prt 3 2 prt 10

Filter: ((lyear >= $0) AND (lmonth

-> Seq Scan on

10::smallint))

fact _subpart by lyear 1 prt 8 2 prt 10

Filter: ((lyear >= $0) AND (lmonth

PgConf2024

10::smallint))
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SELECT

FROM fact_subpart by lyear
WHERE SMALLINT
AND SMALLINT

Optimizer: Pivotal Optimizer (GPORCA)

-> Partition Selector for fact subpart by lyear
(dynamic scan id: 1)

Partitions selected: 2 (out of 88)

-> Dynamic Seq Scan on fact _subpart by lyear (dynamic
scan id: 1)

Filter: ((lyear »>= 2023::smallint) AND (lmonth =
10::smallint))

Optimizer: Postgres query optimizer

-> Seq Scan on fact _subpart by lyear 1 prt 7 2 prt 10
Filter: ((lyear >= 2023::smallint) AND (1lmonth =
10::smallint))

-> Seq Scan on fact _subpart by lyear 1 prt 8 2 prt 10
Filter: ((lyear >= 2023::smallint) AND (1lmonth =
10::smallint))
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INSERT INTO fact_by lyear
(lyear, fact by lyear _id)

OueHb MegneHHbI INSERT

CREATE SEQUENCE fact_by lyear fct _is seq
INCREMENT BY MINVALUE CACHE

SELECT : :SMALLINT, *

CREATE TABLE fact_by_lyear ( FROM pg catalog.generate_series
fCt_id BIGINT ( | )

DEFAULT NEXTVAL ( : :regclass),

lyear SMALLINT,

fact by lyear id INTEGER BpeMsa BbinonHeHnsa 20 cekyHa!ll
)
WITH ( @

appendonly = true, compresstype=ZSTD, compresslevel-=

)

DISTRIBUTED BY (fct_id)

Sequence Cache ~ 1
CeKyHpaa @
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Yonanunwm
3anucu ?!

PaHTOMbI NpU
YTEeHUN

DROP TABLE IF EXISTS fact_table
CREATE TABLE fact_ table (
fct_id INTEGER,
fact_table id INTEGER,
is bool BOOLEAN
)
WITH (appendoptimized=true, orientation=column)
DISTRIBUTED BY (fct_id)

BepHynu
3anucu ?!

CREATE INDEX fact _table idx ON fact table
(fact_table id)

INSERT INTO fact table (fct id, fact table id, is bool)

SELECT generate_series, generate_series, true
FROM generate series(1, )
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C O
est_4pgconf=> SELECT COUNT(x) FROM fact_table WHERE fact_table_id < 15000; Qu I I I IS

explore your business

COUNT(x) FROM fact_table WHERE fct_id < 15000;

est_4pgconf=> UPDATE fact_table SET 1is_bool = false WHERE fact_table_id < 5000 OR fact_table_id >15000000;
PDATE 15004999

est_4pgconf=> VACUUM ANALYZE fact_table;

ACIILIM

¢ st_4pgconf=> SELECT COUNT(x) FROM fact_table WHERE fact_table_id < 15000;

SELECT COUNT(*) FROM fact_table WHERE fct_id < 15000;

est_4pgconf=> REINDEX INDEX fact_table_1idx;
REINDEX
est_4pgconf=> SELECT COUNT(x) FROM fact_table WHERE fact_table_id < 15000;
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HASH JOIN

SELECT SELECT

FROM FROM

JOIN ON LEFT JOIN ON

WHERE SMALLINT WHERE SMALLINT

AND AND AND

~ 300 MfIH. CcTpOK B dpakTe ~ 300 MSIH. CTPOK B dpaKTe

(U3 HUX ~4 TbIC. CCbINAIOTCS Ha CMPaBOYHUK) (M3 HUX ~4 TbIC. CCbINAOTCA Ha CMPaBOYHMK)
~ 500 cTpOK B CNpaBOYHUKE ~ 500 cTpoK B cnpaBoOYHMKE

Hash-Tabnuua cTtponTca No crnpaBoOYHUKY Hash-tabnunua ctpounTca no gpakry

in  (rows=151)
Cond: (fact_part_by_lyear.dct_id = dct_small.dct_id)
jue (Tows=18129840)

| in  (rows=333)
Cond: (dct_small.dct_id = fact_part_by_lyear.dct_id)
-> Seq Scan on dct_small (: =39)
F (dct_id < 1000)

-> H (rows=333)
-> Redistribute Motion 16:16 (1
. fact_part_by_lyear.dc
(rows=327)

(rows=500)
-> Broadcast Motion 16:16 (rows=500)
-> Seq Scan dct_small
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Tekywume nokasatenn DWH

NCcTOYHUKU U TabnunLbl

Kon-BoO MCTOYHUKOB: 2/

Kon-Bo Tabnuu;: 415

Kon-Bo Beb-cepBMCOB: 2

CyMMapHbI 0ObeMbl JaHHbIX BO BCEX UC
ToYyHMkax: o 15 TB

Bpemga pacueTa
O6bekToB DWH

PacyeT cnpaBOYHMKOB - 22MUH
PacuyeT ¢paktoB - 3OMUH
PacueT BUTpUH - 14 12MU1H

PgConf2024

OO6beKTbl XpaHMIULLA

J1okanbHble Tabnuubl - 415
CnpaBoyHmkM - 116
Kpocchl -28

PakTbl - 68

ButpumHbl - 19 (Tabnuupl) 54 (npeactaBneHms)

3aHMMaeMoe MecTo

Obwmm paamep 5 T6 (cxatme ZSTD, 10)
JlokanbHbIM cnon -1,5T6

CnpaBouHukmk - 72016

Kpocc Tabnuubl - 59516

PakTbl -860T16

ButpuHb -1,4T6

Quilli
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J1okanbHbIV cnow

Bpema zarpy3kum gaHHbix - 14 40MmH
ExxenHeBHbIM 0b6beM 3arpy3km - 10006 (cxatme ZSTD, 10)

ClickHouse

Kon-Bo 0b6bekToB: 86

CyMapHbI 06bem: 137,54 16

Bpemsa 3arpyska gaHHbIx: T4 O9MuH.

Kon-Bo 3arpyxaeMblx CTpok: 1 999 595 905
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3A BHUMAHWE



